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“What is intentional binding measuring?” 
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“Functional impact of KCNJ6 variants on AUD phenotypes in iPSC-

derived human neurons” 

Keynote: Dr. René Hen, Professor of Psychiatry, Neuroscience and 

Pharmacology, Director, Division of Systems Neuroscience, Columbia 

University, NY. 

“Harnessing Hippocampal neurogenesis to improve mood and 

cognition” 

Buffet Lunch 

Dr. Miriam Bocarsly (RBHS-NJMS/BHI-Pharm, Phys & Neuro) 

“Downregulation of striatal dopamine D2-receptors is associated 

with changes in striatal circuitry and weight gain in mice” 

Dr. Mark Rossi (RBHS-RWJMS/CHI/BHI-Psychiatry) 

“Lateral hypothalamic mechanisms of feeding and obesity” 

Dr. Aaron Milstein (RBHS-RWJMS/CABM-Neuro & Cell Bio) 

“Neural circuit mechanisms of memory rumination during sleep” 

Dr. Hiroko Nobuta (RBHS-RWJMS/CABM-Neuro & Cell Bio) 

“Engineered human oligodendrocytes for time- and cost-efficient 

drug discovery pipeline” 

Dr. Jessica Salvatore (RBHS-RWJMS/UBHC-Psychiatry) 

“Drunk in Love: How Environmental Mechanisms Shape Genetic Risk 

for Alcohol Use Disorder” 

Post-doc and Student Poster Session 

Wine & Cheese Reception and Best Poster Awards 



 

 

Brain Health Institute 

Mission: Rutgers Biomedical and Health Sciences (RBHS) has identified neuroscience as one of 

five signature areas for future focus and development. As part of this strategic plan, the Brain Health 

Institute (BHI) was established to become an internationally recognized center for basic, 

translational, and clinical research into the biological bases of human brain function and 

dysfunction. By supporting and coordinating neuroscience across all campuses, the BHI will unite 

Rutgers University’s dynamic and diverse neuroscience community toward common goals: 

 To create research programs focused on the biological underpinnings of the central nervous 

system’s function and dysfunction. 

 To develop treatments for these disorders using novel neuroscience tools. 

 To establish a rich neuroscience resource in New Jersey that educates the public, clinicians, 

faculty, and students, as well as state, national, and international health officials. 

Vision: BHI will develop neuroscience at Rutgers to become a highly translational and internationally 

preeminent research enterprise, to advance new treatments for debilitating nervous system 

disorders.  This vision will be achieved by integrating cutting-edge basic and clinical research, 

recruiting new faculty with expertise in key focus areas, providing a state-of-the-art infrastructure, 

and enhancing scientific collaborations across Rutgers and neighboring institutions. 

Current Overview and Focus Areas:  

 Neurodevelopment (e.g. autism spectrum disorder, schizophrenia, Tourette’s); 

 Neurodegeneration and Injury (e.g. Alzheimer’s disease, multiple sclerosis, Parkinson’s 

disease, spinal cord and traumatic brain injury); 

 Cognitive and Sensory Neuroscience (e.g. age-related dementias, pain, auditory disorders); 

 Motivational and Affective Neuroscience (e.g. addiction, eating disorders, obesity, depression, 

anxiety).   

BHI Centers:  

The Rutgers University Center for Autism Research, Education and Services (RUCARES):  

The new center was created by BHI in 2020, and is responsible for coordinating and fostering basic 

and clinical research at Rutgers focused on diagnosing, treating and supporting patients with autism 

spectrum disorder (ASD). The goal is to develop a world-class autism research center engaged in 

cutting-edge basic research to identify mechanisms and biomarkers, developing novel interventional 

behavioral therapies, creating new technologies and services to support both pediatric and adult 

ASD patient population. BHI established a partnership with Children’s Specialized Hospital (CSH) to 

form CSH-RUCARES focused on treating autistic children with severe behavior disorders. 

RUCARES and CSH-RUCARES are directed by BHI-recruited Director, Dr. Wayne Fisher, Henry 

Rutgers Endowed Professor in the Department of Pediatrics at RWJMS. BHI also recruited Dr. Brian 

Greer as a tenure track Assistant Professor in RUCARES, and also in the Department of Pediatrics 

at RWJMS. RUCARES is the first center of its kind in New Jersey dedicated to innovative research, 

education, and services. The programs focus on diagnosing, treating, and supporting children and 

adults with ASD. This broad-ranging initiative provides the opportunity for multidisciplinary 

researchers to partner on care and research for those with ASD with significantly challenging 

behaviors throughout their lifespan. (https://sites.rutgers.edu/rucares/ ). 

 

https://sites.rutgers.edu/rucares/


Rutgers Alzheimer’s Disease & Dementia Research Center (RUADRC):   

As the US population ages, the number of people diagnosed with Alzheimer's Disease and 
dementia is projected to increase. BHI created RUADRC in 2017 to address this growing public 
health issue. Led by Dr. Luciano D’Adamio, Krieger Klein Endowed Chair and, junior faculty, 

Hyung Jin Ahn, both recruited by BHI, research at RUADRC focuses on identifying disease 

mechanisms using genetic, cellular, organismal and behavioral approaches in animal and human 

model systems. Understanding of disease mechanisms will help uncover pathways that need to 

be targeted by drugs to achieve therapeutic efficacy. Development of relevant in vitro and in vivo 

models will be important for pre-clinical evaluation of novel drugs. A dementia clinic for patient 

recruitment, assessment and treatment will also be developed for translating research to clinic. 

(https://brainhealthinstitute.rutgers.edu/centers-at-bhi/alzheimers-disease-and-dementia-research-

center-ruaddrc/ ) 

The Rutgers-Princeton Computational Cognitive Neuropsychiatry Center (CCNP): 

The CCNP was formed by BHI in 2016 to leverage the computational neuropsychiatry expertise in 

Princeton’s Department of Psychology and Neuroscience Institute, and in Rutgers’ Departments 

of Psychology, Psychiatry and Computer Science, Rutgers University Behavioral Health Care, 

Robert Wood Johnson Hospital, and the Rutgers Brain Health Institute, in a major collaborative 

initiative. The center with its human behavior testing facility housed in the Research Tower on the 

Rutgers Busch campus in Piscataway, is co-directed by Dr. Anna Konova from Rutgers 

(RWJMS/Psychiatry/UBHC) and Dr. Yael Niv from Princeton University. 

(https://ccnp.princeton.edu/about-ccnp/ ) 

The Rutgers Center for Advanced Human Brain Imaging Research (CAHBIR):  

To fill a critical infrastructure gap, BHI developed a new human brain imaging center located in the 

Staged Research Building on Busch campus in Piscataway. The center opened July 2021, and 

houses a state of the art 3T Siemens Prisma MRI that is dedicated for human brain imaging 

research purposes.  This core facility is available for use to neuroscientists from across Rutgers 

and neighboring institutions. The center is directed by Dr. David Zald, Henry Rutgers Term Chair 

and Professor of Psychiatry in RWJMS.  CAHBIR recently recruited Dr. Jeff Luci as Technical 

Director and Assistant Professor of Psychiatry in RWJMS to support the imaging center. 

(https://sites.rutgers.edu/cahbir/ ). 

The Rutgers Addiction Research Center (RUARC): 

The RUARC at BHI is a new center that is being developed to help build collaborations among 

scientists with the multidisciplinary expertise required to advance our understanding of the causes 

of opioid addiction and other addictive and substance use disorders. Housed within the BHI, 

RUARC will be composed of faculty and trainees across all Rutgers schools and campuses with 

expertise in addiction prevention, research, treatment, education, and public policy. These include 

faculty and trainees from RWJMS, NJMS, School of Arts and Sciences, Center for Alcohol 

Studies, Center for Tobacco Studies, School of Public Health, School of Social Work, School of 

Nursing, University Behavioral Health Care, School of Pharmacy, and the Institute for Health, 

Health Care Policy and Aging Research. RUARC will be the only comprehensive addiction center 

in NJ with the capacity to impact the addiction epidemic through the diverse strengths of its 

members. BHI is currently recruiting a Director for RUARC.

BHI is led by Director, Dr. Gary Aston-Jones, PhD, Distinguished Professor of Psychiatry and 

Strongwater Endowed Chair. BHI staff include- Dr. Eldo Kuzhikandathil, PhD, Managing Director, 

Lena Fullem, CRA, Administrative Service Manager, Rose Smith, Business Liaison and Louise 

Petrone, Staff Assistant. 

https://brainhealthinstitute.rutgers.edu/centers-at-bhi/alzheimers-disease-and-dementia-research-center-ruaddrc/
https://brainhealthinstitute.rutgers.edu/centers-at-bhi/alzheimers-disease-and-dementia-research-center-ruaddrc/
https://ccnp.princeton.edu/about-ccnp/
https://sites.rutgers.edu/cahbir/
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Keynote Speaker 

 

René Hen, Ph.D. 
Professor of Psychiatry, Neuroscience and Pharmacology 

Director, Division of Systems Neuroscience 
Columbia University Irving Medical Center / NYSPI 

“Harnessing Hippocampal neurogenesis to improve mood and cognition” 

In the mammalian adult brain, there are two regions where neural stem cells continuously give rise to 

new neurons, a process termed neurogenesis: the subventricular zone and the subgranular zone of the 

dentate gyrus. The dentate gyrus has been proposed to play a role in pattern separation, a process by 

which similar experiences or events are transformed into discrete non-overlapping representations. 

Recent studies have found pattern separation deficits in humans during normal aging and in patients 

with cognitive or mood disorders. We have shown that hippocampal neurogenesis is required for specific 

forms of learning such as context discrimination learning that may involve pattern separation. In addition, 

we have shown using genetic manipulations, as well as pharmacological and environmental strategies 

that increasing neurogenesis in the dentate gyrus of aged mice and stressed mice, improves both 

cognitive discrimination and pattern separation. Therefore we are proposing that pharmacological or 

environmental strategies aimed at stimulating adult hippocampal neurogenesis, may have therapeutic 

potential for reversing impairments in pattern separation such as those seen during normal aging and 

in patients with cognitive or mood disorders. 

Dr. René Hen was born in Strasbourg, France, and received his Ph.D. from University Louis Pasteur under the 

mentorship of Pierre Chambon. After a postdoctoral stay in Richard Axel's laboratory at Columbia University, Dr. 

Hen became an assistant professor in Strasbourg. He then returned to Columbia University, where he is presently 

a Professor of Pharmacology, Psychiatry, and Neuroscience and the Director of the Division of Systems 

Neuroscience at the New York State Psychiatric Institute. He is also the Director of the NYSTEM Cellular Imaging 

Facility. Dr. Hen’s laboratory is using animal models to explain the neural substrates that underlie mood and 

anxiety disorders. He has been studying the mechanism of action of antidepressant medications as well as 

hippocampal neurogenesis for the past 25 years and he has a strong background in molecular biology, 

pharmacology, gene targeting technologies, and in behavioral studies. He is a member of the Depression Task 

Force of the Hope for Depression Research Foundation (HDRF). He has also been the Program Director of a T32 

training grant for the past 15 years and has mentored numerous students, postdocs, and residents who have 

gone on to successful research careers both in academia and in industry. 

Dr. Hen has published more than 300 papers which have been cited >45,000 times with a H-Index of 115. He 

has won numerous awards including the Goldman-Rakic Prize for Outstanding Achievement in Cognitive 

Neuroscience, the Schaefer Endowment Award, the Julius Axelrod Prize for Mentorship from the American 

College of Neuropsychopharmacology, the NARSAD Distinguished Investigator award and the NIMH MERIT 

award.  



 

Suhayl Dhib-Jalbut, MD 
Professor & Chairman 
Department of Neurology 
Ruth Dunietz Kushner and Michael Jay Serwitz Chair in Multiple Sclerosis 
Rutgers-New Jersey Medical School & Robert Wood Johnson Medical 
School, Newark/New Brunswick, NJ. 

The role of the gut microbiome in Multiple sclerosis 

Suhayl Dhib-Jalbut, MD, Sudhir Yadav Kumar, PhD, Kouichi Ito, PhD 

Department of Neurology, RBHS-RWJMS, Piscataway, NJ 

Gut dysbiosis has been associated with autoimmune conditions including neurological inflammatory and 

degenerative diseases such as multiple sclerosis (MS). Using a humanized transgenic mouse model of MS in 

which autoimmune encephalomyelitis and colitis occur spontaneously, we demonstrated that broad spectrum 

antibiotics can block disease development. Studies involving rederived germ-free mice and fecal transplantation 

experiments implicated gut dysbiosis and gut barrier leakage of endotoxins in activating immune responses that 

influence T-cell regulatory function and microglial activation. These responses subsequently promote 

inflammatory demyelination.  Furthermore our studies using blood and fecal samples from MS patients support 

an association between gut dysbiosis and MS pathogenesis. 

 

 

Cheryl F. Dreyfus, PhD 
Distinguished Professor and Chair 
Department of Neuroscience and Cell Biology 
Rutgers Robert Wood Johnson Medical School 
Piscataway, NJ. 

Roles of the metabotropic glutamate receptor 5 agonist, CHPG, 

in models of demyelination 

Dreyfus, CF;  Saitta, KS;  McAuliffe, WG;  Lercher, LD;  Planas-Fontanez, T;  

Huang, Y;  Nobuta, H  

Department of Neuroscience and Cell Biology, RBHS-RWJMS, Piscataway, NJ 

To approach the deficits associated with demyelination, work in the Dreyfus lab has examined roles of CHPG 

(2-chloro-5-hydroxyphenylglycine) using the cuprizone and experimental autoimmune encephalomyelitis (EAE) 

models of demyelination.  The work has found that CHPG may be an interesting molecule worthy of further 

study.  In particular, when CHPG is injected into the abdomen of mice exhibiting demyelination, it stimulates the 

production of myelin proteins and myelin, itself, within the lesion site. CHPG treatment also reverses behavioral 

deficits associated with cuprizone-elicited demyelination and clinical signs of EAE. Excitingly, early studies 

further suggest that CHPG may affect differentiation of human oligodendrocyte-lineage cells.  Experiments are 

consistent with the possibility that CHPG may be a therapeutic approach to demyelination worth pursuing. 

Support:  NIH R01 NS036647,  NMSS RG4257B4/1 (CFD) and NMSS TA-1704-27504 (HN). 

 

  



 

Maria E. Solesio, PharmD/PhD 
Assistant Professor 
Department of Biology 
Rutgers-Camden, NJ. 

Mitochondrial inorganic polyphosphate is a crucial component of 

mammalian bioenergetics  
 

Mitochondrial dysfunction, plays a broad role in a wide-variety of human pathologies. In neurodegenerative disorders 

such as Parkinson’s and Alzheimer’s Disease, dysregulated bioenergetics contribute to their etiopathology. 

Alterations of the mitochondrial oxidative phosphorylation (OXPHOS), cytosolic glycolysis and ATP levels have been 

described in various human pathologies, including neurodegeneration and cancer; however, other molecules could 

also be involved in the regulation and maintenance of mammalian bioenergetics. Inorganic polyphosphate (polyP) is 

a ubiquitous polymer present in every studied organism and well-conserved throughout evolution. It is composed of 

chains of orthophosphates linked together by highly energetic bonds, similar to those found in ATP. While the 

regulatory role of polyP in bioenergetics has already been demonstrated in bacteria and yeast, little is known about 

its role in mammalian cells. Interestingly, in these cells, polyP shows a high co-localization with mitochondria. It has 

been suggested that the mammalian F1F0 ATP synthase could be involved in the synthesis and the metabolism of 

the polyP. Our data, demonstrates the crucial role of polyP in the global regulation of mammalian bioenergetics, as 

the enzymatical depletion of the polymer within mitochondria induces a shift from OXPHOS to glycolysis and the 

pentose phosphate pathway, ultimately affecting the whole oxidative status of the cells. Moreover, mitochondrial polyP 

can act as a potent buffer of calcium within the organelle. Calcium homeostasis is closely related to cellular 

bioenergetics. We continue to investigate the molecular mechanisms by which polyP regulates mammalian 

bioenergetics. Our data suggests the use of the metabolism of polyP as a valid and innovative strategy to address 

bioenergetics dysregulation in multiple pathologies, including neurodegenerative disorders. 

 

Inna Nikonorova, PhD 
Post-Doctoral Fellow (Dr. Maureen Barr’s lab) 
Department of Genetics, HGINJ 
Rutgers-New Brunswick, Piscataway, NJ. 

Tracking neuronal extracellular vesicle (EV) cargo as a platform for 

studying EVomics, signaling, and targeting in vivo  

Inna A. Nikonorova, J. Wang, A. L. Cope, P. Tilton, K. M. Power, J. D. Walsh, J. S. 

Akella, A. R. Krauchunas, P. Shah, Maureen M. Barr 

The cilium, a microtubule-based organelle, plays roles in nervous system development and function. Ciliary diseases 

– ciliopathies - cause brain malformations and impaired cognition. Cilia act as cellular antennae receiving and sending 

signals, the latter via extracellular vesicles (EVs). Virtually all cell types in the brain release EVs including neural stem 

cells, neurons, astrocytes, microglia, and oligodendrocytes. Cells package beneficial or toxic EV cargo to promote 

health or disease. EVs have neuroprotective roles against oxidative stress, cellular stress, and ischemia. EVs are 

also implicated in the spreading of unfolded proteins in neurodegenerative diseases. While cilia and EVs are of 

profound medical importance, the field lacks a basic understanding of EV biogenesis, cargo sorting, signaling, and 

targeting. We present Caenorhabditis elegans as a discovery platform that allows single EV tracking from source to 

target tissue in living animals. We used evolutionarily conserved EV cargo PKD-2::GFP as a marker of neuronal ciliary 

EVs in fractions resolved by buoyant density centrifugation and used mass spectrometry to identify 2,888 EV cargo 

candidates. By integrating our dataset with single-cell transcriptomic data, we identified EV cargo produced by 

individual ciliated neurons. We discovered that a single cilium produces multiple EVs and that neuronal ciliary EVs 

carry nucleic acid binding proteins, hinting at a role in extracellular RNA transport. Our dataset provides a springboard 

for: (i) identification of conserved and species-specific drivers of ciliary EV biogenesis, (ii) discovery of novel 

bioactivities that have not been associated with EVs, (iii) understanding of evolutional specialization of neuronal EV-

based communication. 

  



John McGann, PhD 
Professor and Faculty Director RuCCS 
Department of Psychology 
Rutgers-New Brunswick, Piscataway, NJ. 

Sensory Neuroplasticity, Generalization, and Anxiety in the Mouse 

and Human Olfactory System 

The brain’s sensory systems change throughout the lifespan to incorporate learned information, not just about 

sensory stimuli themselves but also about what particular stimuli mean to the organism. In the mouse olfactory 

system, we have demonstrated that when a mouse learns that a particular odor predicts an aversive shock, this 

information manifests as early as a selective hypersensitization of the peripheral input from the nose to the 

brain’s olfactory bulb. Surprisingly, this early sensory neuroplasticity mirrors the mouse’s beliefs about the odor 

rather than the mouse’s actual experience – if the mouse generalizes its fear to non-threat predictive odors or 

even novel odors, the sensorineural response to these odors tends to be hyperreactive too, even under 

anesthesia. This overgeneralization is reminiscent of the sensory hyperresponsiveness and tendency toward 

overgeneralization observed in some anxiety disorders, so we have recently explored related phenomena in 

human subjects. We paired presentations of one odor with a mild wrist shock, while interleaved presentations of 

a very similar odor were not accompanied by a shock. In participants with a typical level of anxiety, this differential 

conditioning quickly evoked skin conductance responses that were larger for the odor paired with shock than for 

the control odor, and the subjects greatly improved in their ability to tell the odors apart on a subsequent odor 

discrimination test. However, subjects with elevated levels of trait anxiety exhibited equal conditioned increases 

in the skin conductance response to both odors (generalization) and showed no improvement in their olfactory 

discrimination. These results demonstrate that sensory plasticity is a part of healthy cognitive function that can 

be disrupted by anxiety. 

Vincent McGinty, PhD 
Assistant Professor  
Center for Molecular and Behavioral Neuroscience 
Rutgers-Newark, NJ. 

Estimating subjective value and decoding choice intent from neural 

populations in primate orbitofrontal cortex 

V. McGinty and Shira M. Lupkin

A fundamental goal in neuroeconomics is to identify how neural representations of value relate to value-based 

decisions. Although the value-coding neurons of the primate orbitofrontal cortex (OFC) have long been 

scrutinized in this role, we still lack a complete understanding of their contribution to behavior. In particular, we 

lack clear evidence that variability in decision behavior can be explained by underlying variability in the value 

signals expressed by OFC neurons. In this study we identify this neural-behavioral link for the first time, by 

combining a novel two-alternative decision task with high-channel count neural recordings in monkey OFC. We 

report three key findings: First, we predict value-based decisions as a function of ensemble-level value signals, 

defined by the weighted sum of activity from many individual value-coding neurons. Critically, these ensemble-

level signals can predict choices much more accurately than the individual cells that make up each ensemble, 

indicating that simultaneous multi-neuronal measurements are necessary to observe the neural variability that 

contributes to choices. Second, we find that OFC maintains nearly orthogonal (i.e. highly separable) 

representations for the values of the two items offered in each trial. Third, we show that decision-related neural 

variability resides largely within the neural subspace defined by the offer value representations, with very little 

decision-related activity apparent outside of this subspace. Together, these results suggest a parsimonious role 

for OFC in value-based decisions: to furnish highly separable representations of the offer values over 

ensembles of value-coding neurons. 



 

Pernille Hemmer, PhD 
Associate Professor and Graduate Director RuCCS 
Department of Psychology 
Rutgers-New Brunswick, Piscataway, NJ. 

What is intentional binding measuring?  

Pernille Hemmer, Laura Saad, Julien Musolino 

 

Intentional Binding (IB) is the subjective compression of the time interval between a voluntary action and its 

associated outcome and is standardly regarded as an implicit measure of the sense of agency. It has been 

suggested that predictive motor mechanisms or causal inference evaluations may be the source of this 

compression however, one mechanism has not yet been agreed upon. We proposed an alternative explanation 

(using data from a publicly available IB experiment (Weller et al., 2020)) that does not rely on either of these 

theoretical accounts: regression. Specifically, we propose a reconceptualization of the binding effect as driven 

by memory processes (i.e., regression to the mean, which is a well-known memory effect.) unrelated to 

experienced agency. Aggregate results across three experimental conditions revealed overestimation for two of 

the time intervals and underestimation for a third - i.e., regression to the mean. We then implemented a simple 

Bayesian model of memory, where we used summary statistics from the data as parameters. The three 

parameters of interest were the prior mean and variance and the memory noise. We assumed different priors 

depending on the experimental condition. We found that an assumption of constant memory noise value 

produced the best fit for aggregate data collapsed across all experimental conditions. Model simulations 

provided a good qualitative fit to the behavioral data across each experimental condition. In sum, we found that 

IB can be accounted for as manifestations of memory (i.e., regression to the mean) with no appeal to 

mechanisms related to agency. 

 

Dina Popova, PhD 
Post-doctoral Fellow (Ron Hart’s lab) 
Department of Cell Biology & Neuroscience & HGINJ 
Rutgers-New Brunswick, Piscataway, NJ. 

Functional impact of KCNJ6 variants on AUD phenotypes in 

iPSC-derived human neurons  

Dina Popova, Isabel María Gameiro Ros, Mark Youssef, Petronio Zalamea, 

Jay Tischfield, Zhiping Pang, Paul Slesinger, Ronald P. Hart 

There are well-established links between impulsivity and alcohol use in humans and other model organisms; 

however, the etiological nature of these associations remains unclear. Twin studies indicate that shared genetic 

liability underlies various drug dependent behaviors, including alcoholism.  A family-based Collaborative Studies 

on Genetics of Alcoholism (COGA) study of the frontal theta event related oscillations phenotype found genome-

wide association between the frontal theta ERO power and allelic variations in the non-coding 3’UTR of KCNJ6 

mRNA, encoding the G protein-gated inwardly rectifying potassium (GIRK2) channel - essential for regulating 

cell excitability. In this study we employed iPSCs-derived, induced human neurons to investigate how this KCNJ6 

haplotype contributes to physiological responses in AUD affected and unaffected individuals.  We found initial 

transcriptional as well as morpho-physiological differences associated with KCNJ6 allelic variations, manifested 

in elevated excitability and paralleled by reduced GIRK2 expression levels. Interestingly, we observed that 

alcohol treatment impacted excitability of the neurons and GIRK2 expression levels, diminishing differences 

between KCNJ6 genotypes. Moreover, we confirmed the link between excitability and GIRK2 levels via 

overexpression. The present study demonstrates the significance of characterization of the pathways and 

mechanisms by which genetic risk unfolds at the molecular and cellular levels and their importance for potential 

development of personalized interventions in the treatment and prevention of alcohol dependence. 

  



 

Miriam Bocarsly, PhD 
Assistant Professor 
Department of Pharmacology, Physiology & Neuroscience and BHI 
Rutgers-New Jersey Medical School, Newark, NJ. 

Downregulation of striatal dopamine D2-receptors is associated 

with changes in striatal circuitry and weight gain in mice  

 

Understanding the neuronal circuitry underlying feeding behaviors is necessary as global obesity rates rise. The 

central nervous system plays a critical role in overeating and excessive weight gain. While the neuronal circuitry 

underlying food intake is traditionally studied in the context of maintaining energy balance, amassing evidence 

supports the idea that control of caloric intake also involves calculations of hedonic value, reward and motivation. 

For this reason, my current research focuses on the role of the striatum, a brain area implicated in reward and 

motivation, in regulating feeding behaviors. In both humans and rodents, some cases of obesity are associated 

with low levels of striatal dopamine D2 receptor (D2R) availability. However, the association is controversial in 

the clinical literature, and it is still unclear if low D2Rs are the cause or result of obesity. Using a preclinical 

model, we show that selective down regulation of D2Rs on striatal projection neurons leads to excessive weight 

gain in male mice. These mice show an upregulation in insulin receptors in the striatum, where they modulate 

dopamine release. We use in vitro fast-scan cyclic voltammetry to demonstrate that insulin can increase 

dopamine release in the striatum, and that mice with low levels of striatal D2Rs show exaggerated striatal 

dopamine release in response to insulin. Taken together these data indicate that central changes in striatal D2R 

levels are sufficient to induce an obesity-like state, which is underscored by increased striatal insulin receptor 

levels and associated changes in dopamine release. 

 

Mark Rossi, PhD 
Assistant Professor 
Department of Psychiatry, BHI and CHI 
Rutgers-RWJMS, New Brunswick, NJ. 

Lateral hypothalamic mechanisms of feeding and obesity 

 

The lateral hypothalamic area (LHA) is known to exert control over feeding, body weight, and energy 

homeostasis. However, due to its considerable functional, anatomical, and molecular heterogeneity, little is 

known about the roles that individual cell types play in regulating appetitive and consummatory behaviors. Even 

less is known about how LHA neurons work in concert with distributed brain circuits and peripheral signals to 

influence obesity. I will discuss recent work looking at how LHA glutamatergic neurons suppress feeding via 

projections to the lateral habenula and the ventral tegmental area and how the function of these cells can be 

affected by circulating feeding hormones and diet-induced obesity. 

 

  



 

Aaron Milstein, PhD 
Assistant Professor 
Department of Neuroscience & Cell Biology, CABM 
Rutgers-RWJMS, Piscataway, NJ. 

Neural circuit mechanisms of memory rumination during sleep 

 

In mammals, the hippocampus is a brain region involved in remembering sequences of events and where they 

occurred in the environment. As an animal learns to navigate a new space, neurons in the hippocampus called 

“place cells,” through synaptic plasticity, begin to selectively respond to specific spatial positions, sensory cues, 

and events the animal encounters. When animals return home for rest and sleep, even though sensory cues 

about the explored environment are absent, small subpopulations of hippocampal neurons intermittently 

generate bursts of activity that resemble sequences of activity that occurred during awake exploration. These 

offline memory reactivations are implicated in memory consolidation and behavioral planning. Interestingly, 

these sequences can occur in either forward or reverse order of behavior, and can even include paths through 

spatial environments that the animal never experienced! In this talk I will present computational modeling work 

that aims to identify the minimum set of neuronal network elements that are required for this flexible generation 

of memory-related sequences. 

 

Hiroko Nobuta, PhD 
Assistant Professor 
Department of Neuroscience & Cell Biology, CABM 
Rutgers-RWJMS, Piscataway, NJ. 

Engineered Human Oligodendrocytes for Time- and Cost-Efficient 

Drug Discovery Pipeline  

 

To discover drugs that impact degenerative diseases, new approaches must be developed that permit human 

cells to be tested in an efficient manner. Oligodendrocytes are the myelinating glia cells of the central nervous 

system, allowing coordinated conduction of action potentials, thus are required for proper neurological function. 

Human oligodendrocyte disorders such as congenital leukodystrophies, multiple sclerosis, and cerebral white 

matter injury associated with premature birth impede neuronal functions causing severe motor/cognitive 

dysfunction yet none of these disorders has an effective treatment. The vast majority of our knowledge in 

oligodendrocyte disorders and their treatments are derived from rodent models. Possibly due to the knowledge 

gap between rodent models and human disease courses, clinical translation of our knowledge has been limited, 

again leaving many disorders without treatment. We have recently established an efficient human 

oligodendrocyte production protocol, by direct lineage conversion of human dermal fibroblasts using transcription 

factor-based cellular reprogramming. This single-step conversion protocol induces overexpression of key human 

oligodendrocyte transcription factors delivered by retroviruses. Using this system, I will introduce the 

development of a time- and cost- efficient human oligodendrocyte drug screening pipeline. Combined with an 

unbiased, high-throughput quantitation with an automated imaging acquisition and analysis, the pipeline can test 

hundreds of compounds in patient-derived oligodendrocytes. We aim to create a human-based disease model 

and fast-forward drug discovery using technically innovative engineered human OPCs without relying on rodent 

models or lengthy/costly iPS cell-based assays. 

  



 

Jessica Salvatore, PhD 
Associate Professor 
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Drunk in Love: How Environmental Mechanisms Shape Genetic 

Risk for Alcohol Use Disorder 

 

The goal of this session is to highlight recent findings from the presenter’s program of research on the 

environmental mechanisms that mediate genetic influences on alcohol use disorder, and how close social bonds 

alter the impact of genetic risk. Twin and family studies demonstrate that genetic factors play a substantial role 

in the development of alcohol use disorder, and in recent years large-scale efforts have begun to identify the 

specific genetic variants underlying this heritability. Historically, efforts to understand how genetic factors 

influence alcohol risk has focused on “within-the-skin” pathways, such as how quickly alcohol is metabolized, 

perceptions and the taste of alcohol, or what someone’s personality is like. Yet, in recent years it has become 

clear that genetic risk for alcohol use disorder also operates “beyond the skin” to influence the types of social 

environments people find themselves in, ranging from experiences such as parental divorce, affiliations with 

deviant peers, or marriage to an antisocial spouse. These environmental exposures can in turn influence one’s 

chances of developing a drinking problem. Importantly, genes are not destiny. Environmental factors such as 

marriage to a supportive spouse or the transition to parenthood can alter the impact of genetic risk. Delineating 

how genetic risk interfaces with social relationships has important implications for the prevention and treatment 

of alcohol use disorder, and in particular underscores how the ordinary magic of social roles and relationships 

can alter the trajectories for those even at high biological risk.  
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Poster #1 
Functional analysis of genetic variations found in clinical exomes of ASD patients 

Authors 
Aniket Bhattacharya, Parlanti P, Farrow E, Spivey T., Manzini M.C. 

PI Name: M. Chiara Manzini 

Autism Spectrum Disorder (ASD) and Intellectual Disability (ID) represent clinically heterogeneous 

neurodevelopmental disorders, a subset of which are linked to single gene mutations of large effect. Genome-

wide profiling produce an array of ‘variants of uncertain significance’ which fail to provide clinicians with any 

specific cues for disease management. We sought to develop a framework to characterize these variations using 

CC2D1A, a candidate gene for ASD identified through family studies. We included seven missense mutations 

found in the clinical exomes of four patients (S327L, G441V, V449M, P319L, E910K, T580I, and R886H). 

CC2D1A contains unique motifs (DM14) and acts as signaling scaffold regulating the PKA-CREB pathway. 

CC2D1A overexpression increases cAMP levels which activates PKA and leads to CREB phosphorylation. We 

hypothesized that missense variants in the DM14 region disrupt binding and repression of PDE4D, a cAMP 

scavenger. When WT-CC2D1A is overexpressed, PDE4D is repressed leading to an increase in PKA/CREB 

activity while the missense variants release repression, increasing cAMP degradation and reducing CREB 

activation. To test this, we cloned and overexpressed them in HEK293 cells. Overexpression of mutant CC2D1A 

protein neither affected protein stability nor cell survival. By employing luciferase assay, we quantified CREB 

activation 24hrs post-transfection. Compared to the WT, G441V, V449M, P319L and T580I lead to blunted 

response to forskolin-induced CREB activation, suggesting these variants are likely loss-of-function. To 

understand it mechanistically, we are quantifying cAMP (ELISA) and characterizing the CC2D1A complex using 

immunoprecipitation. Our work suggests mutations in the DM14 domain affect CC2D1A binding to PDE4D and 

disrupts signaling. 

This research was supported by NIH-NINDS and Robert Wood Johnson Foundation 

Poster #2 
Role of a potassium ion channel mutant in neuronal development 

Authors 
Alessandro Bortolami, W. Yu, E. Forzisi, Kadakia R., Irving Estevez, Roko Mladen Rasin and F. Sesti 

PI Name: Federico Sesti 

Potassium channels regulate neuronal excitability and are capable of eliciting intracellular signal cascade in 
the central nervous system. Voltage-gated potassium channel subfamily B member 1 (KCNB1) is associated 
with integrins (IKCs) that is important for converting its electrical properties into a signal transduction that 
results in cell proliferation. Mutations of KCNB1 are associated with epileptic disorders. Particularly, a 
substitution mutation for Arginine to Histidine at position 312 in the KCNB1 gene (KCNB1R312H) has been 
identified in children presenting early-onset epileptic encephalopathies. Children affected by this disorder 
present recurrent seizures and intellectual delays. To investigate this neurological condition, we generated a 
CRISPR knock-in (KI) murine model harboring the KCNB1R312H gene variant. Although, KCNB1 is 
embryonically expressed, its role in neurodevelopment is unknown. Furthermore, since the KCNB1R312H 
subunit of the IKCs complex may affect its signal transduction we hypothesize the mutant channels to elicit an 
aberrant effect during neuronal development. We analyzed the KI mouse model at different developmental 
stages via immunohistochemistry, Golgi staining, western blots, and coimmunoprecipitation to analyze its role 
in neocortex development. Immunohistochemistry showed over-migration in upper cortical layers; Golgi 
staining revealed hyper arborization and lack in middle cortical layers; western blot and 
coimmunoprecipitation suggest variations in the macromolecular IKCs complex and its pathway. Our results 
support the hypothesis that defective IKCs, formed with the mutant KCNB1R312H, can affect 
neurodevelopment. Our data reveals a previously unknown neurodevelopmental mechanism in which 
potassium channels affect the fundamental neuronal processes through mechanisms that do not directly 
depend on its current conducting properties. 

This research was supported by the NIA R01 AG060919 and NSF 2030348 to FS. 
  



 
Poster#3 
Neuron Survival after Traumatic Brain Injury: The role of Adenosine Kinase 

Authors 
Andrea Campbell, Hoda Gebril, Denise Fedele, Detlev Boison 

PI Name: Detlev Boison 

Traumatic brain injury (TBI) is a leading cause of death. TBI-induced neurogenesis, might be a substrate for 
self-repair mechanisms of the brain. However, astrogliosis and neuronal death affects neuronal survival and 
axonal regeneration. Adenosine kinase (ADK), the key adenosine-metabolizing enzyme, has been implicated 
in several brain disorders. Recently, we reported an association between ADK and TBI-induced neurogenesis 
and cell proliferation. Here we hypothesized that ADK inhibition promotes neuronal survival and differentiation 
after TBI. To study this, we used in vivo and in vitro models. For the in vivo study, C57BL/6 mice were 
subjected to TBI by a controlled cortical impact. Animals were randomized into two groups and injected either 
5-ITU or vehicle 24 hours after the injury. To track the fate of newborn cells, BrdU was injected for 7 days 
after injury. The number of BrdU/NeuN double-labeled cells was significantly higher in 5-ITU treated animals 
than in control. Moreover, astrogliosis was significantly reduced in 5-ITU treated animals compared to 
controls. Strikingly, the injury cavity volume was significantly reduced in 5-ITU treated versus control. In the in 
vitro study, neuronal stem cells derived from cortices of C57BL/6 embryos were cultured on coverslips where 
a scratch injury was induced four days after plating. Six days later, coverslips were treated with either ITU, or 
vehicle then stained with markers to indicate cell death and astrogliosis. Results suggest that ITU promoted 
cell survival after TBI. In summary, these data suggest that inhibition of ADK may promote regeneration after 
TBI by increasing neuronal differentiation and by reducing astrogliosis and cell death. 

 
 

Poster#4 

Inter-individual Heterogeneity in Foraging Behavior Relates to Drug Addiction and a Marker of Midbrain 

Dopamine Function 

Authors 

Ananya Kapoor, Kathryn Biernacki, Candace M. Raio, Sara Constantino, Darla Bonagura, Joany Xue, 

Kenneth Wengler, Guillermo Horga, Anna B. Konova 

PI Name: Anna Konova 

Addiction is marked by a tendency to exploit sources of reward despite diminishing returns. This behavior is 

aptly captured by animal foraging models that have recently been extended to humans. Catecholaminergic 

systems have been theoretically linked to foraging behavior and are key neural substrates of addiction, yet a 

precise empirical account of the relationship between foraging-type decision-making, addiction, and 

catecholamine function is lacking in humans. Here, individuals with opioid use disorder (n=42) and socio-

demographically matched control participants (n=33) completed a patch-foraging task, during which they made 

sequential decisions between “harvesting” a depleting resource (“patch”) for monetary rewards or incurring a 

cost to “travel” to a replenished patch. To assess catecholaminergic contributions to foraging behavior, in a 

subset (n=53) of participants, we acquired high-resolution neuromelanin-sensitive MRI scans, optimized to 

localize dopaminergic nuclei (substantia nigra, ventral tegmental area) and the noradrenergic locus coeruleus. 

Our results revealed that, while controls and opioid-using participants adjusted their behavior to the patch-

foraging environment reward, patients tended to stay in reward patches longer than optimal—over-harvesting 

a source of reward as its value declined—and that this was correlated with more chronic drug use. Our 

imaging analysis revealed a dissociation whereby, across participants, over-harvesting was associated with 

lower neuromelanin signal contrast in dopaminergic nuclei (ventral tegmental area). Our findings suggest that 

individual differences in foraging behavior are related to variability in dopaminergic function that informs 

reward rates in dynamic environments and may serve as a marker for maladaptive reward-seeking behavior in 

drug addiction.   

This work was supported by NIDA (R01DA053282 and R01DA054201), a Busch Biomedical Research Grant 

and a Center for Alcohol and Substance Use Studies Pilot Award from Rutgers. 

  



 
Poster #5 
Oxytocin attenuates progesterone-dependent perturbations in cocaine demand 

Authors  
Amy S. Kohtz, Hannah Davies, Belle Lin, Josh Zhao, Mark Presker, & Gary Aston-Jones 

PI Name: Gary Aston-Jones 

There are sex differences in drug abuse that include differences in pathologically high economic demand for 

drug. The hypothalamic neuropeptide oxytocin (OXT) is heavily implicated in the modern treatment of drug 

abuse. Notably, OXT neuron activity is reduced following chronic cocaine exposure to a greater extend in 

females compared to males. Using a within-session threshold behavioral economics (BE) procedure, we 

quantified demand elasticity (, inverse motivation) and free consumption (Q0, hedonic setpoint) in female 

rats across the estrous cycle and in ovariectomized (OVX) and hormone-replaced female rats. Overall, 

female rats showed lower demand elasticity (greater motivation) for cocaine compared to males, with estrus 

cycle phase accounting for 70% of the variance between data points within a subject. OXT efficacy to 

decrease motivation for cocaine is greater during the high-demand phase of the estrous cycle (diestrus) as 

compared to low demand phases (proestrus) or male rats that have lower demand overall. Notably also, long-

term cocaine self-administration altered estrous cyclicity; indicating substantial endocrine disruption, an effect 

that was reversed by weekly injections of OXT. Centrally, activity of OXT neurons in the paraventricular 

hypothalamic nucleus correlated to decreased demand in females, Thus, OXT may represent a viable 

treatment option, not only for acute suppression of drug demand, but also for its long-term effects to reverse 

the endocrine disrupting effects of cocaine.  

Supported by PHS grants 1K99DA045758 (ASK), 4T32ES007148 (ASK), R01DA006214 (GAJ) and 
U54DA016511 (GAJ). 

 

 

 

Poster# 6 

Direct Cellular Reprogramming of Reactive Astrocytes into Neurons for Enhanced CNS Repair 

Authors 
Skylar Chuang, Brian Conley, Brandon Conklin, Ki-Bum Lee 

PI Name : Ki-Bum Lee 

Cellular responses to central nervous system (CNS) injuries consists of differentiation and signaling pathways 
that can exacerbate tissue loss and reduce potential functional recovery. Astrocytes in the CNS respond to 
injury or inflammation by initiating a reactive phenotype to drive astroglial scarring and tissue remodeling, 
thereby generating an inhibitory microenvironment for neuronal outgrowth. Here, we aim to use a nanoparticle-
based non-viral gene therapy technology, termed NanoScript, to reprogram reactive astrocytes into neurons to 
promote CNS repair after injury and inflammation. Reducing the density of reactive astrocytes and increasing 
the neuronal population may promote neural outgrowth, neural circuitry formation, and reduce astroglial 
scarring. NanoScript is a gold nanoparticle designed to mimic natural transcription factors by tethering individual 
protein domains to the nanoparticle surface. Upon cellular entry, NanoScript modulates gene expression to 
drive changes in cellular lineage. Over the past several years, our lab has previously demonstrated various 
stem cell differentiation applications and now aims to utilize this technology for cellular reprogramming to treat 
severe CNS injuries and promote functional recovery. 

Research was supported by a BHI pilot grant award. 
  



 
Poster#7 
Diaphragmatic pacing and SUDEP: Getting inspiration from spinal cord injury treatments 

Authors 
Benton Purnell, Alexander Braun, Denise Fedele, Madhuvika Murugan, Detlev Boison 

PI Name: Detlev Boison 

Sudden unexpected death in epilepsy (SUDEP) is the leading cause of epilepsy related death. Currently, there 
are no reliable methods for preventing SUDEP. The precise pathophysiology of SUDEP is unclear; however, 
convergent lines of evidence suggest that seizure-induced respiratory arrest plays a central role. It is generally 
agreed that SUDEP could be averted if the patient could be rapidly ventilated following the seizure. The 
diaphragm is a muscle located at the base of the chest which contracts to draw air into the lungs during 
inspiration. Diaphragmatic pacing is a surgical intervention which facilitates normal ventilation in situations, 
such as spinal cord injury, in which endogenous respiration would be inadequate or non-existent. In 
diaphragmatic pacing, electrodes are implanted directly onto diaphragm or adjacent to the phrenic nerves 
which innervate the diaphragm. These electrodes are then rhythmically stimulated thereby eliciting 
contractions of the diaphragm which emulate endogenous breathing. The goal of this study was to test the 
hypothesis that seizure-induced respiratory arrest and death can be prevented with diaphragmatic pacing. Our 
approach was to induce respiratory arrest using maximal electroshock seizures in mice outfitted with 
diaphragmatic electrodes. In the experimental group, the diaphragm was stimulated to exogenously induce 
breathing. In the control group, no stimulation was applied to the electrodes and seizure-induced respiratory 
arrest was allowed to proceed unchecked. By demonstrating that seizure-induced-respiratory arrest can be 
prevented by diaphragmatic pacing in animal models we hope to inform the development of closed-loop 
systems capable of detecting and preventing SUDEP.   

Supported by INSPIRE (IRACDA New Jersey/New York for Science Partnerships in Research & Education) 
Postdoctoral Program (K12-GM093854). NIH NINDS Postdoctoral NRSA F32 (F32NS117792).NIH NINDS 
R01 (R01NS103740). 
 

Poster#8  
The Effects of Mild Traumatic Brain Injury (mTBI) on Motor and Cognitive Impulsivity 

Authors  
Christine Yoe, Esther Bennet, Tara P. Cominski, Mihal Grinberg and Kevin Beck 

PI Name: Kevin Beck 

In the U.S. Military, the number of new TBI cases has more than doubled in the last 5 years. TBI is associated 
with increased suicidal ideation and death from suicide. Motor and cognitive impulsivity are key risk factors for 
suicide, Therefore, TBI-induced impulsivity was assessed in rats following lateral fluid percussion injury at 1 
month and 3 months post-injury.  Rats also experienced social isolation and food restriction to induce chronic 
stress, a significant factor in suicidality. 
In this study, rats acquired a Go/No-Go lever press behavior in which they were presented with Go or No-Go 
auditory stimuli, prompting lever release, or continued lever suppression, respectively. Cognitive impulsivity 
was assessed through a delayed discount task, where preference for a small immediate reward or a larger 
delayed reward was measured by discrete lever-presses.  
Preliminary data indicate differences in motor impulsivity between rats 3 months following a mild (m) TBI but 
not at 1 month following injury.  Experiments assessing cognitive impulsivity are ongoing, but data collected at 
the pre-injury time point indicate that rats prefer the larger delayed reward over the small immediate reward in 
the delayed discount task.  Our hypothesis is that following mTBI there will be a shift in preference in mTBI 
rats in that they will shift to prefer small immediate rewards, compared to SHAM rats who will continue to show 
preference for the larger delayed reward.  Specificity in injury induced impulsivity can inform future behavioral 
assessments for suicide risk. 

Supported by Biomedical Laboratory Research & Development Service of the Department of Veterans Affairs 
Office of Research & Development (I01BX004561-01A2) 
 
  



 
Poster #9 
Brain Imaging at Rutgers University Molecular Imaging Center 

Authors 
Derek Adler, Patricia Buchendahl,  Edward Yurkow 

PI Name:  Edward Yurkow 

The Rutgers University Molecular Imaging Center, located on the Livingston Campus, provides a non-invasive 
approach to study various biological and disease models in living systems and ex vivo organs. Our 
comprehensive imaging modalities for the basic sciences include: MRI, PET/CT, MicroCT, Optical/X-ray Imaging 
and High-Resolution Ultrasound Technologies. The facility allows researchers to generate multiple, spatially-
resolved anatomical, functional, and molecular-level readouts from a single study. Image reconstruction, 3D 
display, and quantitative image analysis are also available. The Center provides animal holding facilities for 
serial imaging, anesthesia, surgery and veterinary care. In addition to consultation and experimental services, 
the Center offers periodic training and conducts research to improve existing imaging technologies. Our mission 
is to empower Rutgers users by promoting independent utilization of the facility and to provide imaging resources 
to external organizations. Images generated for investigators at Rutgers University associated with the study of 
the brain will be highlighted. Visit us at http://imaging.rutgers.edu . 

 

 

 

Poster #10 
Endothelin-Converting Enzyme-1 is a Key Protease in Regulating Neuronal β-amyloid Clearance 

Authors 
Dana M. Clausen, Javier Pacheco-Quinto, Chris W. Lee, and Elizabeth A. Eckman 

PI Name:  Elizabeth Eckman 

Abnormal β-amyloid (Aβ) accumulation precedes cognitive decline in Alzheimer’s Disease. While the field 
focuses on Aβ production, much less is understood of Aβ catabolism. Two closely related, non-redundant 
enzymes, endothelin-converting enzyme-1 (ECE-1) and ECE-2, have been shown to be important in neuronal 
Aβ clearance, but teasing apart their independent functions has been challenging due to the lack of specific 
inhibitors and assays. Using the CRISPR-Cas9 method in SH-SY5YAPP neuroblastoma cells, we generated 
ECE1 and ECE2 knockout lines to study their functional role in Aβ clearance.   

Aβ was measured by ELISA in the culture medium and in cells extracted sequentially with RIPA and 
guanidine-HCl.  

ECE1 knockout cells had elevations in both intracellular and secreted Aβ, similar to control SH-SY5YAPP cells 
treated with the nonspecific ECE inhibitor, phosphoramidon. Treatment with a cysteine protease inhibitor, 
E64, had no effect on control cells but resulted in a 3-fold increase in soluble intracellular Aβ in ECE1 
knockout cells, and the formation of RIPA insoluble Aβ aggregates. 

Conversely, knocking out ECE2 had little effect on intracellular or secreted Aβ. Furthermore, ECE2 
overexpression in ECE1 knockout cells did not reverse the Aβ accumulation. 

ECE-1 is the major ECE enzyme responsible for Aβ degradation in SH-SY5YAPP cells.  Increased ECE-2 
activity cannot compensate for loss of ECE-1, indicating these enzymes might control different pools of Aβ. 
Inhibiting endosomal/lysosomal proteolytic function with E64 in ECE1 knockout cells resulted in accumulation 
of insoluble Aβ species, demonstrating the important role ECE-1 plays in maintaining neuronal Aβ 
homeostasis. 

Supported Vanech Family Foundation. 
  

http://imaging.rutgers.edu/


 
Poster #11 
Cocaine-induced modifications of the Orexin/Hypocretin system in the lateral hypothalamus 

Authors  
David De Sa Nogueira, Carlo Checo 

PI Name: Gary Aston-Jones 

Multiple lines of evidence demonstrate that the orexin/hypocretin system is involved in drug abuse. Our 
recent results show that this system also plays a key role in the transition to addiction. We found that cocaine 
self-administration in an intermittent access paradigm (IntA) in rat persistently increases the numbers of 
orexin neurons compared to a short access paradigm (ShA).  

Our results indicate that cocaine IntA downregulates orexin system associated genes and that effect is 
persistent to 2 weeks. Among all the transcription/regulating factors investigated in this study only Vgf, known 
for promoting neurogenesis and synaptic plasticity, seems to be strongly upregulated following cocaine IntA. 
Despite slight changes observed in TET enzymes gene expression, we found no significant regulations 
following cocaine access. Altogether, these results suggest that the persistent increase of orexin neurons 
observed in cocaine IntA paradigm may not be due to an increase in mRNA levels. We cannot exclude that 
these alterations observed here might be the result of epigenetic mechanisms such as DNA methylation level 
enrichment changes in orexin system genes. Finally, despite the variability detected in Vgf measurements, 
we hypothesize that such an increase indicates that the increase of orexin neurons in IntA animals could be 
attributed to an increase production of new orexin neurons.  

This project will provide new insights in the role of the orexin system and these findings will increase our 
knowledge of brain mechanisms involved in chronic addiction.  

Funded by National Institute On Alcohol Abuse And Alcoholism of the National Institutes of Health under 
Award Number T32AA028254 

Poster #12 
ADK-L as target for drug discovery 

Authors  
Enmar Alharfoush, Madhuvika Murugan, Kenneth A. Jacobson, Detlev Boison 

PI Name:  Detlev Boison 

The development of disease modifying therapies that prevent epilepsy or its progression remains the Holy 

Grail for epilepsy research and therapy development. Targeting the nuclear isoform of adenosine kinase 

(ADK-L) with a small molecule inhibitor is a rational approach for epilepsy prevention. To this end we 

developed a small molecule inhibitor, MRS-4203, designed to selectively target ADK-L.  

We tested a collection of 14 novel ADK inhibitors in an ADK inhibition assay to determine their IC50s.  We 

quantified the epigenetic activity of the compounds by determining reduction of global DNA methylation in 

BHK cells engineered to exclusively express ADK-L. This screen identified a candidate molecule MRS-4203, 

which we tested for antiepileptogenic activity in a mouse model of acquired epilepsy. Three days after priming 

epileptogenesis with an intrahippocampal injection of kainic acid, MRS-4203 was administered for 7 days 

through osmotic mini-pumps implanted into the intraperitoneal cavity. Development of epilepsy was evaluated 

20 days after drug washout by continuous video-EEG monitoring. 

MSR-4203 had an IC50 value of 71.8 nM and reduced global DNA methylation in BHK ADK-L cells by >50%. 

In vivo, 28 days after KA injection control mice (n= 5) had developed a robust epileptic phenotype. MRS-4203 

treated mice (n=4) had a significantly reduced epilepsy phenotype. Overall, we found >90% seizure reduction 

in 75% of all MRS-4203 treated mice.  

We conclude that MRS-4203, designed to target ADK-L, is a novel approach for antiepileptogenic therapy. 

Investigations on the epigenetic mechanisms underlying the antiepileptogenic effects of targeting ADK-L are 

underway 

Supported by Catalyst Award from CURE Epilepsy) 

  



 
Poster #13 
Antagonistic roles of Ras-MAPK and Akt signaling in Integrin-K+ channel Complexes-mediated cellular 
apoptosis 

Authors 
Elena Forzisi, Parth Rajwade, Wei Yu, Federico Sesti 

PI Name:  Federico Sesti 

Complexes formed by α5-integrins and the voltage-gated potassium (K+) channel KCNB1 (Kv2.1), known as 
IKCs, transduce the electrical activity at the plasma membrane into biochemical events that impinge on 
cytoskeletal remodeling, cell differentiation and migration. However, when cells are subject to stress of 
oxidative nature, IKCs turn toxic and cause inflammation and death. Here, biochemical, pharmacological and 
cell viability evidence demonstrates that integrins activate an apoptotic Mitogen Activated Protein 
Kinase/Extracellular signal-Regulated kinase (Ras-MAPK) pathway. Simultaneously, wild type (WT) KCNB1 
channels sequester Protein kinase B (Akt) causing dephosphorylation of BCL2 associated agonist of cell 
death (BAD), a major sentinel of apoptosis progression. In contrast, IKCs formed with C73A KCNB1 variant 
that does not induce apoptosis (IKC-C73A), do not sequester Akt and thus are able to engage cell survival 
mechanisms. Taken together, these data suggest that apoptotic and survival forces co-exist in IKCs. Integrins 
send death signals and KCNB1 channels simultaneously sabotage survival mechanisms. Thus, the combined 
action of integrins and KCNB1 channels in IKCs advances life or death.   

 

 

 

Poster #14 
Determining the molecular drivers of neurodegeneration using an in vitro model of secondary brain injury 

Authors:  
Gabriel R. Arismendi, Joshua H. Karp, Julian Klein, Bruce A. Citron, Vedad Delic 

PI Name:  Vedad Delic 

Neuronal cell death and degeneration are most apparent hours to days post TBI suggesting crosstalk 
between neurons, glia, and endothelial cells. We lack specific TBI biomarkers for accurate diagnosis and 
prognostication assessments. Understanding the intercellular communication driving secondary brain injury 
will enable identification of potential clinically relevant biomarkers. 

Using a novel model of secondary brain injury, we found that naïve N2a cells (a mouse neuroblastoma cell 
line) exposed to “conditioned” media collected from injured N2a cells resulted in decreased cell viability. 
Briefly, cells grown on Bioflex® culture plates were injured using the Cell Injury Controller II (Virginia 
Commonwealth University) causing a biaxial stretch injury from expelled inert gas resembling the physical 
stress experienced by brain cells during a TBI. To provide a more biorelevant model we differentiated N2a 
cells into neuron-like cells with either retinoic acid for cortical type neurons or dibutyryl-cAMP for 
dopaminergic neurons on Bioflex® plates. 

Cell specific molecules released by injured cortical or dopaminergic neurons will be identified by selective 
elimination and filtration of conditioned injury. Our hypothesis is that exosomes released by injured neurons 
promote cell death and degeneration in naïve neurons thereby causing secondary TBI. We report cell specific 
secondary injury quantified using metabolic approaches, immunohistochemistry, and cell viability assays. 

This study was supported by the Department of Veterans Affairs (Veterans Health Administration, Office of 
Research and Development, Rehabilitation Research and Development (RX003253) and Biomedical 
Laboratory Research and Development RX001520, RX003253). 

  



 
Poster #15 
Resurgence of Destructive Behavior Following Differential Rates of Alternative Reinforcement 

Authors 
Shannon Angley, Grace Kurywczak, Wayne Fisher, Ashley Fuhrman,  Daniel Mitteer & Brian Greer 

PI Name: Wayne Fisher 

Many individuals diagnosed with intellectual and developmental disabilities engage in destructive behavior 
(e.g., aggression, self-injurious behavior, property destruction). Epidemiological studies and meta-analyses 
have revealed that interventions based on the results of a functional analysis (FA; Iwata et al. [1982/1994]) 
are more effective than similar behavioral interventions not based on the results of an FA (e.g., Campbell, 
2003). One such intervention informed by the results of an FA is functional communication training (FCT), 
which combines differential reinforcement of alternative behavior (DRA) with extinction to teach an 
alternative form of communication that replaces destructive behavior (Carr & Durand, 1985). Despite the 
effectiveness of FCT (Greer et al., 2016), resurgence (a form of relapse) of destructive behavior can occur 
during FCT if the alternative response contacts a challenge (e.g., extinction). Behavioral momentum theory 
(BMT) accounts for the persistence of operant behavior (Nevin & Shahan, 2011) and can guide practitioners 
in making refinements to FCT procedures to mitigate resurgence. Fisher et al. (2018) demonstrated that the 
combination of three BMT-informed refinements to FCT was effective in reducing resurgence. The current 
study examined the effectiveness of one of those three refinements (i.e., a lean reinforcement schedule for 
the FCR during FCT). Findings suggest that a lean reinforcement rate for the FCR during FCT alone does 
not consistently mitigate the resurgence of destructive behavior. Results suggest that researchers may 
consider using alternative theories of resurgence, such as Resurgence as Choice (RaC), to identify other 
possible resurgence-mitigation techniques. 

Grant #5R01HD083214 from the National Institute of Child Health and Human Development provided partial 
support for this research 

 

 

 

Poster #16 
Amygdala oxytocinergic neuromodulation in the visceral control of social behavior  

Authors 
Hunter Lanovoi and Ioana Carcea 

PI Name:  Ioana Carcea 

Somatic health and social behaviors correlate in the human population and in animal models. Social 
interaction is a dynamic neurobiological process that integrates external social stimuli with internal states. 
Changes in the composition of microbes residing in the gut, as during indigestion or after antibiotic 
treatment, can change the inflammatory state of the host through the release of lipopolysaccharide (LPS). 
These changes have a particularly noticeable effect on engagement in social interactions. The amygdala, a 
brain area central for emotion, receives visceral information and is part of a social decision-making network. 
We investigate if oxytocin receptor neurons in central amygdala might represent a mechanism for LPS-
induced changes in social behavior. We find a change in the social decision-making strategy of male mice 
treated LPS when assessed for salience preference. We also find that in male mice OTR+ neurons in the 
central amygdala receive projections from a population of neurons in parabrachial sub-nuclei and other 
brainstem areas known to relay visceral cues. 

This work is supported by a R00 award from NIMH. 

  



 
Poster #17 
A choice-based approach for schedule thinning treatments for multiply maintained destructive behavior 

Authors  
Halle Norris, Brian Greer 

PI Name: Brian Greer 

The literature lacks best practice recommendations on how to schedule thin when destructive behavior is 
multiply maintained (e.g., in what order should each function be targeted, what should the terminal schedule 
be for each, etc.). Incorporating an individual’s choice behavior and preference is one way that a clinician 
could make decisions regarding schedule thinning as well as give clinician’s an insight into an individual’s 
relative preference for each reinforcer. Two participants who engaged in multiply maintained destructive 
behavior experienced a concurrent chains arrangement which was used to assess preference throughout 
simultaneous schedule thinning of two FCT arrangements. Guided and independent presession choices 
determined what sessions the participant would experience. Independent choice of one FCT arrangement, in 
addition to rate of problem behavior and percentage of independent and correct functional communication 
responses, were the criteria to thin the schedule of reinforcement within that specific treatment. A clear 
preference for one reinforcer was shown with both participants when reinforcement rates were matched. 
However, one participant’s choice behavior did not follow the matching law that is he repeatedly selected one 
reinforcer even when the reinforcement rates highly favored the other. This arrangement attempts to 
incorporate preference and choice to encourage autonomy within a very necessary treatment. Additionally, 
these procedures could allow clinicians to better identify ways to individualize terminal schedules based on 
preference. Finally, these procedures could be used as periodic probes of one’s preference for more 
idiosyncratic types of reinforcement (e.g., parent vs. therapist attention). 
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Unraveling the specificity of sensory information processing will significantly improve our understanding of 
how the brain works. One of the approaches towards this goal is to dissect at the molecular level region-
restricted neural networks. We investigated behaviors related to threat using fear memory and fear extinction 
in males and behaviors related to species survival using maternal behaviors in females.  

To study behaviors related to threat, we focused on the gastrin-releasing peptide (GRP), an amygdala-
enriched gene controlling learned but not innate fear (Shumyatsky et al., Cell 2002), and the GRPergic neural 
circuitry in the stress-enhanced fear learning (SEFL) paradigm, a behavioral model of PTSD. We also studied 
the molecular identity and organizational logic of cell types that lie at the core of these neural circuits. The 
results of these experiments showed that the Grp-/- male mice have enhanced neuronal activity in the 
basolateral amygdala (BLA) and stronger memory of fear as well as a deficiency in extinction in SEFL.  

To study behaviors related to species survival, we studied the link between activity-induced changes in 
microtubules within the GRPergic neural circuitry and postpartum maternal deficits in female Stat4A 
transgenic mice expressing stathmin mutant protein (Stathmin4A), which disrupts MT dynamics. We also 
employed virus-delivered Stathmin4A to test several brain regions for their role in maternal behavior and 
postpartum anxiety and depression. The results of these experiments suggest that MTs expressed in the 
GRPergic neural circuits are critical for both normal maternal care and development of postpartum 
depressive-like symptoms. 

Supported by NIH grant and CONACyT Predoctoral Fellowship. 
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The bed nucleus of the stria terminalis (BNST) plays a valence surveillance role, integrating inputs and 
regulating Hypothalamo-Pituitary Adrenal responses. The BNST is highly heterogeneous, sexually dimorphic, 
and composed of diverse nuclei and cell populations. One subregion, the anterior BNST (aBNST), is populated 
by GABAergic Corticotropin-Releasing Factor (CRF)-expressing neurons, which are important regulators of 
avoidance behaviors. However, CRF+ neurons in the BNST also project to brain areas involved in reward and 
motivation behaviors. Crf-IRES-Cre mice with virally mediated expression of Cre-dependent Gq Designer 
Receptors Exclusively Activated by Designer Drugs (DREADD) were trained in a Y-maze task, during which 
mice consume a high (4 pellet) or low (2 pellet) reward.  Barriers of increasing heights were then place in the 
high reward arm. Chemogenetic activation of CRF+ BNST neurons decreased effort-related choice in the Y-
maze barrier test in both male and female Crf-IRES-Cre mice. These findings implicate the BNST, an area 
predominantly known for its role in avoidance, in motivated behavior. 

Supported by funding from NIMH R01MH123544 
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The orexin system is a promising target to treat substance abuse disorders. A major component of these 

disorders is relapse, which can result from impaired executive control processes originating in the prefrontal 

cortex. Orexin neurons project to the medial prefrontal cortex (mPFC), but little is known about orexin 

signaling in this region during substance addiction.  

Rats underwent jugular vein catheterization, followed by training on operant cocaine self-administration 

procedures, including FR-1, behavioral economics demand curve assessments, and intermittent access self-

administration training. Following behavioral assessments, brain tissue was collected and processed for 

immunohistochemistry and in-situ hybridization analyses of mPFC sections. 

Consistent with prior studies, preliminary data show that intermittent access cocaine self-administration 

decreases demand elasticity by more than 50% from baseline (t6=3.5, p<0.05), indicating an increased 

motivation to respond for drug. Tissue analyses show that intermittent access training increases the 

expression of orexin-a fibers in the mPFC compared to naïve rats (t4=2.23, p<0.05). Our ongoing studies are 

also examining whether there are changes in orexin receptor expression in mPFC or in the numbers of orexin 

neurons that project to this region following cocaine self-administration. 

These results suggest that cocaine addiction increases orexin signaling to the prefrontal cortex, which may 

promote relapse. We are examining how chronic cocaine self-administration changes orexin signaling in this 

brain region and if there is a causal role for the plasticity of cortical orexin activity in addiction 

endophenotypes. These studies will provide new perspectives on the role of orexin signaling in the brain 

within substance use disorders. 

Supported by R01DA006214 to GAJ, K12GM093854 Fellowship Support to JAA, NSF GS-LSAMP Fellowship 

Support to JG 
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Binge eating disorder is characterized by episodes of non-homeostatic food consumption and often presents 

with obesity. The orexin system may underlie such eating behaviors. Here, we assessed the role of orexin 

receptor-1 (OxR1) and -2 (OxR2) signaling in ventral tegmental area (VTA) in pathological food-seeking 

behaviors.  

Lean (chow, ad libitum) and obese (high fat diet; 45% fat, ad libitum) female rats were run on a previously 

verified binge eating paradigm. Rats were then tested for food motivation on a behavioral economics assay. 

In Group 1 (n=32), animals with past binge exposure had brain tissue collected and processed for orexin 

immunoreactivity in VTA. In Groups 2 and 3 respectively, rats received an intra-VTA retrogradely transported 

AAV containing an orexin shRNA or control construct (n’s=9 and 8, respectively), or an Ox1R or OxR2 

knockdown in one hemisphere of VTA and a silencing of TH neurons in the other (n=40). Rats were then 

exposed to the binge paradigm and tested for food motivation. 

Enhanced food motivation post-binge was observed only in obese rats. This was associated with increased 

orexin terminal density in VTA. Rats with intra-VTA orexin shRNA failed to escalate their binge intake and did 

not exhibit post-binge increases in food demand. Contralateral knockdown of Ox1R and silencing of DA 

neurons in VTA was required to block the enhancement of food motivation following binge.  

Plasticity of orexin signaling at Ox1R in VTA contributes to enhanced food-seeking behavior in obese rats 

with past binge experience. 

Supported by R00 DA045765, Busch Biomedical Sciences Award, and NEIHS P50 Pilot Grant to MHJ. R01 
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The synaptojanin1 (SYNJ1) gene plays important roles in several dopamine-related disorders, such as 

bipolar disorder, schizophrenia, and Parkinsonism. Recent evidence has demonstrated that Synj1 deficient 

mice (Synj1+/-), unlike their littermate controls (Synj1+/+), have reduced levels of striatal dopamine (DA), 

dystrophic changes in DAergic axons, and impairments in DAergic synaptic recycling. Despite these clear 

links to midbrain DA systems, the effect of Synj1 mutations on motivation and rewarding behaviors has not 

been examined. Our objective was therefore to assess the role of the Synj1 gene in a variety of behavioral 

tasks associated with mood, motivation, learning and reward. We subjected Synj1+/- male and female mice 

(n= 18) and their littermate controls (n=17), to a battery of behavioral tests used to assess specific features of 

these behaviors. Our results indicate that Synj1+/- mice exhibited normal anxiety like behaviors in the Elevated 

Plus Maze and Open Field Test. Additionally, Synj1+/- mice also displayed normal hedonic responses and 

reward seeking behaviors to sucrose in the Sucrose Preference Test, Operant Conditioning Paradigm and 

Progressive Ratio-Schedule Task. However, during the cocaine Conditioned Place Preference Paradigm 

(CPP), the Synj1+/- male mice did not develop the typical behaviors associated with cocaine-seeking. 

Moreover, unlike their littermate controls, Synj1+/- male mice did not exhibit a cocaine-induced increase in 

dopamine transporter (DAT) levels in the striatum and midbrain. Overall, these results suggest that the Synj1 

gene may affect specific types of reward processing via altering DAT-regulated DA signaling.    

Supported by a BHI Pilot grant award. 
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The dopamine transporter (DAT) is a major gateway for DA uptake and termination of dopaminergic signaling 

in the brain. DAT trafficking is a highly regulated process and is implicated in a multitude of human conditions, 

such as cocaine addiction. While much of our understanding on constitutive and regulated DAT trafficking came 

from studies of heterologous cells, it remains unclear if central DA neurons, especially their dendrites and 

axons, share the same rules. We have now engineered a novel pH-sensitive reporter for DAT by conjugating 

pHluorin to the second exofacial loop of human DAT. We show that DAT-pHluorin is a superior tool to study 

DAT trafficking in neurons as it exhibits DA uptake, cocaine sensitivity as well as PI3K/PKC regulated DAT 

recycling similar to the endogenous protein. Unlike the homogenous expression of DAT in heterologous cells, 

midbrain neurons exhibit compartmentalized DAT expression. While dendrites and soma contain a higher 

fraction of recycling/degradative DAT in the acidic compartment, axons express most of the DAT on the plasma 

membrane. Large axonal varicosities may be active sites of DAT turnover, as a higher fraction of acidic DAT 

was found in these structures compared to the axonal shaft. Furthermore, our data suggests that a 24-hour 

cocaine treatment induces a redistribution of the intracellular recycling DAT in the soma and dendrites to the 

surface of neurites. Thus, our study using the newly engineered DAT optical reporter reveals, for the first time, 

compartmentalized DAT trafficking rules in neurons. 

Supported by NINDS R01 (NS112390), BHI pilot grant and the NIH supplement (3R01NS112390-02S1). 
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Cocaine is a common drug of abuse that produces persistent changes in synaptic function and plasticity in 

the brain, which results in addiction, but the cause of the differential predisposition to addiction remains 

largely unknown. 15q11.2 CNVs (affecting CYFIP1) have been identified as a risk factor for several 

neuropsychiatric disorders including schizophrenia, intellectual disability, and autism. To test our hypothesis 

that Cyfip1 dosage changes also contribute to the regulation of addiction brain circuit, we studied cellular and 

behavioral responses to cocaine in Cyfip1 deficient (Cyfip1+/-) and control mice. We have previously showed 

that cocaine-induced increase in locomotor response is blunted in Cyfip1+/- mice. To add a self-controlling 

element and better simulate the pathophysiology of drug addiction in humans, we modified a touch screen 

based task that requires rodents to learn which visual stimulus is associated with a reward, by replacing the 

strawberry milk reward with oral cocaine. We used commercially available Bussey Touch Screen Chambers 

and ABET II software for operation and data analysis. At the end of the behavioral testing, the mice are 

euthanized, and the brains processed for synaptic proteins. Our preliminary data showed that wild type mice 

displayed a shorter time for visual discrimination learning response to the administration of oral cocaine, 

whereas, during acquisition of pairwise visual discrimination, Cyfip1+/- mice required significantly more training 

trials to reach criterion than wild-type littermates. Clarifying Cyfip1’s role in cocaine response, which is a 

previously unexamined target, may be relevant for a variety of disease-related genes with similar functions. 

Supported by Rutgers-NJMS 
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Individuals with spinal cord injury (SCI) often experience central neuropathic pain, a chronic condition that 

dramatically reduces quality of life.  Neuropathic pain is not effectively alleviated with conventional pain 

treatments, and novel therapies are being sought to treat patients with this debilitating condition. We recently 

identified small molecule inhibitors of the guanine metabolizing enzyme cypin. When injected intrathecally 

after spinal cord contusion injury, these compounds increase mechanical pain threshold in female mice. 

Although quite promising, these compounds have low potencies that are not suitable for use in humans. We 

have screened new analogs using thermal shift assay and biochemical assays for guanine deaminase 

activity. We identified three promising candidates with improved potency. Our long-term objective is to identify 

suitable therapeutic agents that can be translated for the attenuation of neuropathic pain in patients who have 

suffered a SCI. 

This work was funded by NJCSCR grants CSCR17ERG005 and CSCR20IRG011, fellowship 

CSCR20FEL004, and Rutgers TechXpress.  
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Gulf War Illness (GWI) is a chronic multi-system syndrome affecting approximately 30% of Veterans deployed 

to the Gulf War. Symptoms include difficulties with learning and memory, depression, and anxiety. Combined 

exposure to acetylcholinesterase (AChE) inhibitors has been noted as a likely risk factor. We modeled Gulf 

War exposure with simultaneous administration to male C57Bl/6J mice of three chemicals implicated as 

exposure hazards during the Gulf War: pyridostigmine bromide (PB), chlorpyrifos (CPF), and N,N-diethyl-m-

toluamide (DEET). Previously, we reported acute hippocampal gene expression changes using whole 

transcriptome sequencing (RNA-Seq) following 2 weeks of daily toxicant exposure, including significant 

downregulation of several neuronal immediate early genes (IEGs) including Arc, Egr1, and Nr4a1, as well as 

hippocampal-dependent memory impairment in a Y-maze task. Here, mice were additionally treated with 1% 

tert-butylhydroquinone (tBHQ), an activator of the neuroprotective Nrf2 pathway, via diet beginning at 6 

weeks post-exposure. Neuroplasticity was assessed by measuring dendritic arbor complexity and spine 

densities with Golgi staining in granule cells at 12 weeks after final exposure. IHC displayed significantly 

reduced numbers of Arc-positive neurons in the dentate gyrus at 2-4 hours post-exposure but no significant 

difference at 14 weeks post-exposure compared to controls.  Both dendritic lengths and number of spines per 

neuron were significantly decreased in exposed mice at 12 weeks post-exposure but improved with 

treatment. The roles of Arc and Egr1 in mediating structural changes at the synapse suggest that early 

dysregulation of these IEGs could trigger chronic morphological changes which cause long-term impairment 

of learning and memory formation. 

This study was supported by DOD & VA grants W81XWH-16-1-0626, I01RX001520, IK2RX003253 and 

I21BX003514, and The Veterans Bio-Medical Research Institute.  The opinions, interpretations, conclusions 

and recommendations are those of the authors and are not necessarily endorsed by the DOD and the 

contents do not represent the views of the Department of Veterans Affairs or the United States Government. 
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The opioid epidemic is an ongoing public health crisis currently driven by abuse of synthetic opioids. 
Understanding the neural basis of opioid addiction is crucial to developing effective pharmacological 
treatments. The orexin system is a high-priority therapeutic target for drug addiction. Orexin (hypocretin) is a 
hypothalamic neuropeptide widely distributed throughout the brain which regulates numerous functions, 
including drug reward. We have shown that orexin signaling mediates drug seeking behaviors for several 
opioids, as well as motivation to self-administer opioids in a within-session behavioral economics (BE) task. 
Blockade of orexin signaling most effectively attenuates these behaviors in individuals with high baseline drug 
motivation, indicating that orexin antagonists might be especially effective in treating severe opioid addiction. 
However, the relationship between motivation for opioids and numbers of orexin-producing neurons has not 
been assessed. Male Sprague Dawley rats were trained to self-administer the fast-acting opioid remifentanil 
and drug motivation was assessed with BE. We found increased numbers of orexin neurons in highly 
motivated individuals, and a correlation between motivation for remifentanil and orexin-producing neurons, 
which was upheld following 30 days of abstinence from remifentanil self-administration. Interestingly, we 
observed this correlation in the lateral hypothalamus, which has an established role in drug reward, and the 
dorsomedial hypothalamus/perifornical area, which regulates aspects of stress and arousal. These findings 
indicate that orexin signaling underlies individual differences in remifentanil demand, and that enhanced 
orexin signaling may mediate persistent, highly motivated addiction-like states. Together these findings 
provide further rationale for the adoption of orexin-based therapies for opioid addiction. 

Supported by NIDA (R01 DA006214) 
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In rodents, the phase angle of the parahippocampal theta phase-resets triggered by contextual cues is linked 
to memory encoding during navigation and contributes to emotion-related learning. In humans, we have 
shown that this mechanism can be investigated using scalp-recorded EEG and fMRI during goal- directed 
virtual navigation. However, there is no human neurostimulation protocol capable of separately targeting 
precise theta phase angles in the EEG. To examine whether the phase of parahippocampal theta phase-
resets (peak vs. trough) matters for the encoding of rewards during navigation, we present preliminary work 
showcasing our EEG-TMS closed-loop approach for tracking and modulating theta phase dynamics in real-
time. First, a frequency sweep (1-50 Hz) was delivered to our device to evaluate the frequency specificity and 
phase error of the theta module triggering. Across the entire theta band (4-10 Hz), the detection of the 
desired phase was reliable, with mean probabilities around 99.3% for trough and 99.7% for peaks and a 
phase error of 7°. A conventional phase prediction system only averaged 75% with a phase error of 9° on the 
same signal. Finally, current active testing of our real-time closed-loop on human EEG shows the device is 
capable of responding within the first cycle of a theta burst, a capability that is critical if we wish to modulate 
reward-related theta dynamics during navigation that last only a couple of cycles. These results are a 
necessary precursor for empirically driven and realistic predictions of the effects of phase targeting the neural 
mechanisms goal-directed spatial navigation. 
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The precursor propeptide Nociceptin/Orphanin FQ (N/OFQ) is linked to behavioral changes, including 

anxiety, reward, and nociception. Activation of the nociceptin receptor (NOP) often opposes actions including 

stress, inflammation and mu-opioid receptor stimulation. We examined in NOP-deficient [NOP KO] (16F; 

20M) or ppN/OFQ-deficient mice [ppN/OFQ KO] (8F; 11M) and WT controls (8F; 11M) the behavioral and 

neural response to an inflammatory stimulus, LPS (200μg/kg IP). Mice were given saline (13/genotype) or 

LPS (11/genotype) and subjected to open field/novel object behavioral testing after 90min. A subset of mice 

remained in the home cage. All mice were killed 3h after injection for cytokine measures (IL-1β, TNFα and IL-

6) and brain c-Fos IHC. Compared to WT controls, ppN/OFQ KO mice travelled less total distance (p<0.05). 

LPS-treated male NOP KO mice entered the inner zone less than LPS males of other genotypes (p<0.03). 

WT mice interacted with the object more than NOP KO mice. These data suggest that the NOP/OFQ system 

may counteract the proinflammatory effects of LPS in anxiogenic/exploratory environments in a sex-

dependent manner. Limbic brain regions are being analyzed to determine whether NOP or ppN/OFQ KO 

mice have enhanced c-Fos expression to behavioral and/or inflammatory stimulation. In related studies, taste 

aversion assays revealed that LPS (200μg/kg and 600μg/kg) caused significant hypophagia in WT mice 

immediately following treatment. Testing is ongoing to examine whether KO mice display increased taste 

aversion following LPS. 

Supported by grants from BHI, Aresty, and Busch. 
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Cocaine use disorder (CUD) remains a public health concern lacking extant therapeutics. Recent studies of 
the neuropeptide orexin (hypocretin) indicate that compounds blocking orexin-based receptor signaling may 
reduce motivation to self-administer substances with abuse liability, including cocaine. Here we evaluate 
whether the FDA-approved dual orexin receptor antagonist suvorexant attenuates addiction-associated 
endophenotypes in a rat model of cocaine self-administration.  
Male and female Long Evans rats (n=20) were trained to self-administer cocaine on a fixed ratio 1 schedule 
before being assessed for baseline economic demand for cocaine. Subjects then received 14 sessions of 
intermittent cocaine access (5 min access every 30 min; total 6h), a schedule we previously demonstrated to 
promote a multifaceted addiction-like phenotype. Rats were subsequently reassessed for cocaine demand 
following pretreatment with suvorexant (0, 3, 10, 30mg/kg; p.o.). We also tested the effects of suvorexant on 
reducing responding for cocaine paired with footshock. Finally, we evaluated any sedative effects of 
suvorexant by examining outcomes on psychomotor vigilance and general locomotor activity assays. 
In males, intermittent access to cocaine reduced demand elasticity (increased motivation); this was reversed 
by suvorexant (10, 30 mg/kg), as was punished responding for cocaine. Preliminary data indicate similar 
effects in females. At the lowest effective dose (10mg/kg), suvorexant did not affect general locomotor 
activity, with ongoing studies examining outcomes on the psychomotor vigilance task. 
Together, these data demonstrate that, administered orally and at nonsedating doses, suvorexant reduces 
demand for cocaine in rats transitioned to an addiction-like state. Our data support the potential repurposing 
of suvorexant for management of CUD. 

Supported by NIDA R00 045765 
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Paternal exposure to cocaine induces epigenetic modifications that directly influence synaptic plasticity as well 
as memory- and reward-related behaviors. Given the high degree of comorbidity between substance use 
disorders and mental health illnesses, such as post-traumatic stress disorder (PTSD), we examined whether 
cocaine self-administration in male rats would produce fear-associated behavioral effects in drug-naïve 
progeny. Adult offspring were subjected to cue-dependent fear conditioning, followed by cue extinction. We 
observed no differences in fear-related freezing behavior during conditioning. However, cocaine-sired male 
offspring exhibited deficits in extinction as well as increased freezing upon retrieval of the extinction memory, 
indicative of enhanced and persistent fear-associated memory relative to saline-sired controls. Consistent with 
our previous results with other behavioral models, we found no differences in fear-related behaviors in female 
offspring. To determine a physiological correlate for these behavioral results, we next performed patch clamp 
recordings in the amygdala, a brain region that is highly involved in the encoding of emotionally salient 
memories. Despite no differences in baseline physiological measures, we found deficits in long-term 
potentiation (LTP) at cortico-amygdala synapses in male, but not female, offspring of cocaine-exposed sires. 
Prior research heavily implicates this circuit’s involvement in fear extinction, suggesting that the resilience to 
fear memory extinction observed in cocaine-sired male progeny may be due to inherited deficiencies in genes 
that govern LTP induction. Ongoing studies are therefore investigating whether paternal cocaine exposure 
affects the expression of several known candidate genes that play a role in synaptic plasticity. 

Supported by R01DA033641, T32DA028874 
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Dendritic spines are small, highly polarized protrusions on excitatory neurons serving as sites of postsynaptic 
input. Plasticity of dendritic spines is necessary for learning, while stable dendritic spines are thought to encode 
long-term memories. The polarized nature of dendritic spines suggests their plasticity and stability may be 
mediated by polarity proteins. The polarity protein Partitioning defective 3 (Par3) regulates mature dendritic 
spine formation in primary hippocampal neurons. In addition, several single nucleotide polymorphisms (SNPs) 
and copy number variation (CNV) of Pard3, which encodes Par3, are associated with intelligence, 
schizophrenia, and autism spectrum disorder (ASD). Together, these data implicate Par3 in mature dendritic 
spine stabilization, which may play a role in cognition and social interaction. However, the mechanisms of Par3 
in dendritic spine plasticity and cognition in vivo remains completely unknown. We established a novel Par3 
mouse model to conditionally knockout Par3 in postnatal forebrain pyramidal neurons. We found that loss of 
Par3 in vivo increases immature dendritic spines and increases overall dendritic spine density in the CA1 region 
of the hippocampus. Loss of Par3 also decreases mEPSCs amplitude without affecting frequency. In addition, 
loss of Par3 in vivo alters spatial learning in the Morris water maze, phosphorylation of cytoskeletal regulating 
proteins, and levels of synaptic proteins. Together, our data suggest that Par3 plays a role in regulation of 
mature dendritic spine stability and cognitive functions. 

Supported by NIH Grant 1F31NS122477-01, NIH grant NS089578, DOD/USAMRAA grant: 
W81XWH1810388. 
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Parkinson’s disease (PD) is a neurodegenerative disorder of global concern, imposing an estimated cost of 
$52 billion per year in the United States alone. The pathological hallmarks of PD include debilitating motor 
deficits, driven by progressive degeneration of dopaminergic neurons in the nigrostriatal pathway, an 
essential circuit for motor function. Emerging evidence suggests that neuroinflammation is a key player in the 
pathophysiology of this degenerative process. Astrocytes are the most abundant glial cells in the central 
nervous system (CNS), where they serve diverse homeostatic functions. However, following inflammatory 
stimulation, astrocytes enter a reactive state that can be neurotoxic, resulting in neuronal cell death. 
Numerous studies have now revealed that reactive astrocytes can contribute to clinical neurodegenerative 
diseases. However, the mechanism through which homeostatic astrocytes become reactive requires further 
investigation. We have identified damage-associated molecular patterns (DAMPs) released by neurons 
undergoing cell death as potential drivers of inflammatory astrocyte activation. DAMPs are important “alarm” 
molecules that initiate several downstream inflammatory responses. Recent work from our laboratory and 
others has identified receptor-interacting protein kinase-3 (RIPK3) as a central mediator of 
neuroinflammation. Here, we show that DAMPs activate RIPK3 signaling in astrocytes, resulting in 
inflammatory astrocyte activation, followed by neurotoxic effects and neuron loss in the midbrain. Together, 
these experiments identify novel mechanisms of neurotoxic astrocyte activation with implications for the 
pathophysiology of PD. 

Supported by American Parkinson Disease Association 
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Neuraxial administration of morphine has the debilitating side effect of pruritus. The first line of treatment are 
opioid antagonists, which can counteract the analgesia from the initial opioid therapy. Antihistamines are 
ineffective against morphine-induced pruritus and may cause additional side effects. A more target-specific 
treatment is needed to combat morphine-induced itch. Opioid receptors inhibit the firing activity of neurons 
though downstream interactions with ion channels, which dampens pain but causes pruritus. This project 
targets TRPM3 as the main depolarizing ion channel responsible for the differences in the central mechanism 
of morphine-induced analgesia and pruritus. TRPM3 (transient receptor potential melastatin 3), is a non-
selective, thermos-sensitive cation channel expressed on neurons that is directly inhibited upon opioid 
receptor activation. Our lab identified a splice variant of TRPM3 that does not experience this inhibition; with 
this knowledge, we generated a TRPM3 modified mouse line (TRPM3DEx17) in which all the TRPM3 channels 
have this isoform. As the only difference in these mice are that their TRPM3 channels can maintain activation 
upon morphine binding, we investigated whether taking away this endogenous inhibition in neurons affects 
morphine-induced analgesia and pruritus. The TRPM3DEx17 mice did not experience morphine-induced 
pruritus but was able to experience morphine-induced analgesia in pain states. Additionally, injection of a 
TRPM3 agonist decreased scratching from morphine in WT mice, while a TRPM3 antagonist caused itching 
in WT mice. This study aims to show that activating TRPM3 can be a target to alleviate the distressing side 
effect of pruritus in a patient undergoing morphine therapy. 

NIH, NINDS Grant Number NS055159-12 
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Lateral hypothalamic area (LHA) orexin neurons drive “reward-based” feeding by activating the ventral 
tegmental area (VTA) dopamine (DA) neurons. LHA orexin neurons are glucose-inhibited (GI) neurons. 
Ghrelin directly enhances, while leptin suppresses the activation of orexin-GI neurons in low glucose. 
Increasing LHA glucose after weight loss blunts motivation for food reward. We hypothesize that preventing 
changes in the glucose sensitivity of LHA orexin-GI neurons following weight loss blunts reward-based 

feeding and aids in weight loss maintenance. Pertussis toxin (PTX; 100 ng/ml; inhibits Gi/o) and the PKA 
inhibitor, Rp-cAMP (10µM) blocked the effect of low glucose on orexin-GI neurons (p<0.05) while inhibition of 

protein kinase C (PKC; coupled to Gαq) did not. Thus, the inhibitory effect of glucose appears to be Gi/o-
PKA dependent. We will next determine whether ghrelin opposes this same pathway. We found that weight 
loss enhances glutamate transmission on VTA DA neurons. Compared to control ad lib fed mice, mice weight 
restricted to 85% of their original body weight increased the amplitude of AMPA currents (N = 6 mice, 
P<0.05), and the AMPA/ NMDA receptor current ratio (p<0.01) on VTA DA neurons. Dialyzing glucose into 
the LHA of weight restricted rats during a progressive ratio test significantly reduced the number of active 
lever presses (N=6 rats, p<0.01) and breakpoint (p<0.001) for sucrose. These data suggest that weight 
restriction leads to persistent changes on VTA DA neurons by decreasing the glucose sensitivity of orexin-GI 
neurons. Inhibiting this change in glucose sensitivity may improve long-term weight loss maintenance.. 

Supported by 1R01DK10367 

 

 

Poster #36 
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Gut dysbiosis, alteration of intestinal microbial composition, is a potential risk factor for disease activity in 
relapsing-remitting multiple sclerosis (RR-MS). Gut dysbiosis is commonly determined by analysis of 
microbial composition using 16S ribosomal RNA (rRNA) sequencing. However, enteric bacteria involved in 
MS-associated gut dysbiosis vary in ethnic groups due to differences in genetics, diet, and environmental 
exposures. Therefore, it is useful to identify a global biomarker for MS-associated gut dysbiosis. We 
demonstrate that gut dysbiosis in Experimental Autoimmune Encephalomyelitis (EAE) was associated with an 
increase in fecal lipocalin-2 (Lcn-2) levels, a biomarker of intestinal inflammation. We also show that fecal 
Lcn-2 levels are elevated in patients with RR-MS patients compared to healthy donors (HDs). Interestingly, 
an increase in fecal Lcn-2 levels was associated with a decrease in microbial diversity and gut dysbiosis in 
RRMS patients. Furthermore, animals transplanted with human Lcn-2-high fecal samples developed more 
severe symptoms of EAE compared to those transplanted with human Lcn-2-low fecal samples.  These 
animal and human studies suggest that fecal Lcn-2 is a potential biomarker for MS-associated gut dysbiosis 
involved in disease activation. 

This study was supported by the National Multiple Sclerosis Society Research grant (RG-1901-33077) and 
NIH R21 (R21AI130585) 
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In humans, chronic stress leads to the development of mood disorders and women are more susceptible to 
the development of these disorders. This suggests that there is a sex-related difference in how we process 
stress. The bed nucleus of the stria terminalis (BNST) is a brain region that is essential for the central stress 
response, serving as a relay between the amygdala and the prefrontal cortex. It is also sexually dimorphic in 
expression of aromatase and estrogen receptors. Therefore, the BNST may play a major role in the sex 
difference observed. Furthermore, Neuropeptide Y (NPY) is highly expressed in the BNST and plays a role in 
stress. To study the effects of chronic stress on NPY excitability, we used male and female mice tagged with 
GFP in the NPY promotor. These mice experienced six weeks of a chronic variable mild stress paradigm prior 
to whole-cell patch clamp electrophysiology to record excitability and the M-current, an inhibitory current 
acting through the KCNQ3/5 receptors. We hypothesized that the NPY neurons would be affected by chronic 
stress, as previously reported in other BNST neurons, leading to a decreased M-current and that NPY 
neurons from stressed females would be more sensitive than males. Our results, however, show that stress 
did not affect the M-current in the NPY neurons, nor was there a sex-related difference. This suggests that 
the BNST NPY neurons may not be an important regulator of chronic stress or a mediator of the sex 
differences in the response to chronic stress. 

Supported by R01, MH123544 
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Targeting Supt6 in PV interneurons to study epilepsy and depression comorbidity 
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Epilepsy is one of the most common and debilitating neurological disorders with a prevalence of over 3.4 
million cases in the United States and over 70 million worldwide. Persons with epilepsy often suffer from 
depression, which is the most frequent and serious psychiatric comorbidity of epilepsy. However, molecular 
and cellular mechanisms underlying epilepsy and depression comorbidities are largely unknown. We have 
developed parvalbumin (PV)-expressing GABAergic interneuron–specific Supt6 knockout (KO) mice as a new 
model to study the molecular link between epilepsy and depression. Supt6 is a binding partner of RNA 
polymerase II with histone chaperone activity. In our previous study, we identified Supt6 as a binding partner 
of p11, which is implicated in the neurobiology of depression. Dysregulation of PV neurons is highly 
implicated in the pathophysiology of epilepsy and their role in depression is emerging. Importantly, PV-
specific Supt6 homozygous KO mice developed lethal convulsive seizures with a limited life expectancy of 4 
to 5 weeks after birth. However, PV-Supt6 heterozygous KO mice did not display severe behavioral seizures, 
but displayed robust electrographic seizures in both cortex and hippocampus. In addition, the number of PV 
neurons in the cortex or hippocampus of PV-Supt6 heterozygous KO mice was comparable to the one of 
wild-type (WT) controls, while PV-Supt6 homozygous KO mice displayed ~50 % reduction of PV neurons 
compared to WT or heterozygous KO mice. We plan to measure depression-like behavioral phenotype in the 
Supt6 heterozygous KO mice and determine molecular pathways altered by Supt6 deletion in PV neurons. 

Supported by Startup fund from Brain Health Institute, Rutgers University 
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Previous studies in our laboratory demonstrate that the intraperitoneal (i.p.) injection of (R,S)-2-chloro-5-
hydroxyphenylglycine (CHPG), a specific metabotropic glutamate receptor 5 (mGluR5) agonist, reverses 
deficits associated with cuprizone-elicited demyelination (Saitta et al, 2021). This reversal is due to binding of 
CHPG to astrocyte-associated mGluR5 that results in the release of brain-derived neurotrophic factor 
(BDNF). The BDNF binds to oligodendrocytes within the lesion to enhance myelination. To ask whether 
multiple demyelinating diseases may be similarly affected, we assess the effects of CHPG in the 
experimental autoimmune encephalomyelitis (EAE) mouse model and in the triple transgenic Alzheimer’s 
Disease (3xTg-AD) model. Initial studies demonstrate that CHPG (20mg/kg; i.p.; every other day), 
significantly reduces the increase in clinical symptoms associated with EAE. To define the role of astrocyte-
derived mGluR5 in this process, effects of CHPG were examined in inducible-conditional hGFAP-CreERT2-
mGluR5 fl/fl ROSA26 mice. The deletion of mGluR5 inhibits the effects of CHPG. Moreover, effects of CHPG 
to elevate BDNF and myelin proteins are eliminated upon the knockout of mGluR5. CHPG injection similarly 
reverses cognitive deficits associated with AD and this reversal correlates with increases in BDNF and myelin 
proteins and increases in mGluR5 associated with reactive astrocytes. The data suggest that targeting 
astrocyte-derived mGluRs might provide a new therapeutic opportunity in Multiple Sclerosis and Alzheimer’s 
Disease. 

Supported by NMSS RG4257B4/1, NIH RO1 NS03664, T32ES007148, BMS Toxicology Fellowship 
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Cerebrovascular perturbations are evolving as important components of Alzheimer’s disease (AD). However, 
various in vivo imaging studies for detecting cerebrovascular changes in AD animal models often showed 
heterogenous results with respect to imaging techniques and animal models, and the molecular mechanism 
underlying discrepancy between results was unclear. We, therefore, analyzed age-dependent cerebral 
perfusion and glucose metabolism of two popular transgenic AD mouse strains, TgCRND8 and 5xFAD, along 
with possible mechanisms behind these phenotypes using Arterial spin labeling (ASL), dynamic susceptibility 
contrast-enhanced (DSC) MRI, and 18F-FDG-PET. Our results revealed disparate findings in these two 
strains, displaying important aspects of AD progression. TgCRND8 mice showed significantly decreased 
cerebral blood flow (CBF) and glucose metabolism with unchanged cerebral blood volume (CBV) at 12 
months-of-age whereas 5xFAD mice showed unaltered glucose metabolism with a significant increase in 
CBV at 12 months-of-age and a biphasic pattern of early hypoperfusion followed by a rebound to normal CBF 
in late disease. We also found VEGF signaling was significantly increased in 5xFAD at 12 months-of-age 
while remaining unchanged in TgCRND8 as compared to wild-type (WT) littermates. However, there was no 
change in VEGF-mediated neovascularization in 5xFAD mice. Our results suggest that VEGF-dependent 
vascular tone change may restore normoperfusion and increase CBV in 5xFAD. These findings may provide 
the possible role of VEFG in cerebrovascular perturbations in AD and important implications for the use of 
these mouse models in studying the cerebrovascular components of AD. 

Supported by the National Institute of Health grant NS104386 (Ahn) 
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Over 10 million individuals in the United States misuse opioids, and opioids are involved in 70% of drug 
overdose deaths, which was exacerbated during the COVID-19 pandemic. The opioid epidemic appears to 
affect women differently than men, indicated by the notable increase of prescription opioid-related deaths 
among women over the past two decades. The orexin/hypocretin system plays a critical role in reward-
processing and is a potential treatment target for drug addiction. We previously reported that, in male rats, 
orexin-1 receptor (OxR1) antagonist SB-334867 (SB) decreased demand for fentanyl. A behavioral 
economics (BE) procedure measures drug motivation (inverse α) and drug consumption at null cost (Qo) and 
has been proven to be useful in the study of opioid abuse. We assessed the effects of OxR1 antagonism 
during the BE procedure and cued reinstatement in adult female Long-Evans rats while monitoring their 
estrous cycle. SB significantly decreased motivation (increased α) for fentanyl at the dose of 30 mg/kg B.W. 
(rm-ANOVA with Dunnett’s test; *p < 0.05; n=11) without affecting Qo. However, unlike in male rats, SB 
appears less effective at reducing fentanyl-seeking in highly motivated (Pearson’s r; *p < 0.05) female rats. 
Lower α predicts higher cued reinstatement of fentanyl seeking (Pearson’s r; p = 0.10; n=8) which tends to 
decrease with SB treatment (rm-ANOVA with Dunnett’s test; p = 0.11; n=8). Further analysis will be 
performed to elucidate the role of estrous cycle in fentanyl-seeking. In conclusion, our study supports OxR1 
antagonist as a potential pharmacotherapy for opioid addiction in females. 

Supported by National Institute On Alcohol Abuse And Alcoholism of the National Institutes of Health under 
Award Number T32AA028254 
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Perinatal IL-6 increase disturbs secondary germinal zone neurogenesis and gliogenesis producing behavioral 
phenotypes reminiscent of ASDs 

Authors 
Fernando Janczur Velloso, Anna Wadhwa, Ekta Kumari, Steven W. Levison 

PI Name: Steven W. Levison 

Epidemiologic studies have demonstrated that perinatal infections and other immune challenges during 
pregnancy increase the risk of offspring developing neurodevelopmental disorders that include autism (ASD), 
schizophrenia and depression. However, the mechanisms linking inflammation to perinatal brain development 
are not fully understood. Animal models that aim to reproduce maternal immune activation (MIA) have shown 
long lasting behavioral changes in the offspring reminiscent of human neurodevelopmental disorders. These 
studies also highlighted the importance of inflammatory cytokines, notably interleukin-6 (IL-6), in inducing the 
behavioral changes observed in MIA models. IL-6 can directedly affect neural stem cells (NSCs) and neural 
progenitors (NPs) developing postnatally in the SVZ. These progenitors produce neurons, astrocytes and 
oligodendrocytes that populate late developing structures relevant to the behavioral deficits. Here, we have 
increased IL-6 from postnatal days 3-6, when the SVZ is rapidly expanding. Using Nestin-CreERT2 fate 
mapping we show the IL-6 decreased neurogenesis in the dentate gyrus of the dorsal hippocampus, 
astrogliogenesis in the amygdala and oligodendrogenesis in the corpus callosum, all by ~50%. Moreover, the 
IL-6 treatment elicited behavioral changes classically associated with neurodevelopmental disorders. IL-6 
injected male mice lost social preference in the social approach test, spent ~30% less time socially engaging 
with sexually receptive females and produced ~50% fewer ultrasonic vocalizations during mating. They also 
engaged ~50% more in self-grooming and had an increase in inhibitory avoidance. Altogether, these data 
provide new insights into the biological mechanisms linking perinatal immune activation to complex 
neurodevelopmental brain disorders. 

Supported by grants from the Governor's Council for Medical Research and Treatment of Autism awarded to 
SWL and FJV. 
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