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REGISTRATION & BREAKFAST 

8:00 AM

OPENING REMARKS &
ANNOUNCEMENTS 

(Hosack Hall) 

8:30 AM

8:40 AM

9:20 AM

9:25 AM

SESSION ONE   9:35 AM

MORNING 
KEYNOTE ADDRESS 

9:45 AM - 10:15 AM

10:15 AM - 10:35 AM

10:35 AM

10:50 AM

11:05 AM

11:30 AM- 1:00 PM

Sign in, Register (lobby) and Poster Set-up (Library, 3rd Floor)
Breakfast (Gallery) - NO FOOD/DRINKS IN HOSACK HALL

Towfique Raj, PhD (Assistant Professor, Neuroscience, 
Genetics and Genomic Sciences and Neurology)

Eric Nestler, MD, PhD (Director, Friedman Brain Institute)

Paul Kenny, PhD (Chairman, Department of Neuroscience)

George W Huntley, PhD (Co-Director, Neuroscience Graduate Program)

Moderators - Kanaka Rajan, PhD (Neuroscience)    

Vanessa Julia Ruta, PhD (Rockefeller University)

BREAK

Allison Waters, PhD (Psychiatry)

Carole Morel, PhD (Pharmacology and Systems Therapeutics)

Lucy Bicks (Psychiatry)

MORNING POSTER SESSION - Library, 3rd Floor

THE FRIEDMAN BRAIN INSTITUTE
AGENDA

LUNCH - Room 20, 2nd Floor

POSTER SET-UP for afternoon poster session - Library, 3rd Floor

Moderators - Kanaka Rajan, PhD (Neuroscience) 

Ivan De Arajuo, PhD (Neuroscience)

Ian Slaymaker, PhD (Neuroscience)

Orna Issler, PhD (Neuroscience)

Tristan Fehr (Neuroscience)

AFTERNOON POSTER SESSION - Library, 3rd Floor

Reception begins 

Award Ceremony
Best Posters, Call for Images Awards, 2019 BRAIN Award, 
Neuroscience Mentorship Distinction Award (NMDA), 
PostDoc Awards and Citizenship Award

Reception Ends

* NO FOOD OR DRINKS (other than water) ARE ALLOWED IN THE AUDITORIUM 

Image by Bill Janssen

Peter Rudebeck, PhD (Neuroscience) 

Peter Rudebeck, PhD (Neuroscience) 

1:00 PM - 2:00 PM

1:30 PM - 2:30 PM

SESSION TWO   2:05 PM

AFTERNOON
KEYNOTE ADDRESS

2:10 PM - 2:40 PM

2:40 PM

2:55 PM

3:10 PM

3:30 PM - 5:00 PM

RECEPTION 
 3:30 PM

5:30 PM

6:00 PM



Lucy Bicks
Department of Psychiatry

Prefrontal parvalbumin interneurons require 
juvenile social experience to establish adult 
social behavior

BACKGROUND Social isolation during development 
could disrupt proper functioning of mature prefrontal 
cortex (PFC) and establishment of appropriate adult 
behaviors. The specific circuits that undergo social 
experience-dependent maturation to regulate social 
behavior development are poorly understood.

METHODS We used in vivo calcium imaging to detect 
activity patterns of adult parvalbumin-positive 
interneurons (PVIs) in medial PFC (mPFC) during 
social behavior. Optogenetic and chemogenetic 
techniques were used to manipulate activity of 
mPFC-PVIs during social behavior. 

RESULTS mPFC-PVI activity immediately preceded 
active social exploration in adult male mice, and short 
activation of mPFC-PVIs in a 3-chamber test led to 
increased social, but not object, approach. mPFC-PVI 
activity during the 3-chamber test was required for 
normal levels of social interaction. Disrupted social 
experience during a juvenile window resulted in 
reduced intrinsic excitability and input drives of 
mPFC-PVIs, with absent mPFC-PVI activity prior to a 
social encounter. Chemogenetic restoration of 
mPFC-PVI activity in the adult animal selectively 
rescued juvenile isolation-induced social deficits.

CONCLUSIONS PVI development in the juvenile 
mPFC is critically linked to long-term impacts on 
social behavior.

FUNDING This work was supported by NIMH F31 
MH118803-01 (LB) and NIH (SA, HM).

Carole Morel, PhD
Department of Pharmacology and 
Systems Therapeutics

Role of Ventral Tegmental Area Subcircuits in 
Mediating Anxiety Following Chronic Stress 
Exposure. 

Background: Anxiety and depression pose a major 
contribution to the global burden of psychiatric 
diseases. Anxiety disorders and major depressive 
disorder (MDD) may arise from different causes and 
manifest as individual behaviors and symptoms, but a 
substantial number of patients with anxiety disorders 
often experience symptoms similar to those who have 
depression. It is known that the rodent model of 
chronic social defeat stress induces anxious-
depressed (A/D) and anxious-only (A) subpopulations, 
which provides the unique opportunity to explore the 
neural mechanisms underlying anxiety behavioral 
symptoms, and to investigate potential drug targets 
to alleviate or abolish these conditions. Previously, we 
observed that maladaptive firing activity occurred in 
the ventral tegmental area (VTA) dopamine (DA) 
circuitry projecting to the medial prefrontal cortex 
(mPFC) and VTA DA neurons projecting to the 
nucleus accumbens (NAc) selectively in A/D mice, but 
not in the A-mice. Methods: Neural circuit-probing 
techniques, electrophysiology, behavioral assays, 
calcium imaging recordings. Results: We found that 
the firing activity of VTA  neurons projecting to 
amygdala (VTA-Amg) was dramatically decreased in 
both A/D- and A-mice, correlating with the anxiety 
phenotype. Conclusions: Based on these findings, we 
aim to define the role of VTA subcircuits in mediating 
anxiety-like behaviors observed in both A/D- and 
A-mice following RSDS.

Orna Issler, PhD
Department of Neuroscience

Sex-specific role for long non-coding RNAs 
in depression. 

Depression is a common, chronic and debilitating 
disorder. Women are twice as likely to suffer from 
depression as men, yet the molecular mechanisms 
contributing to this sex difference remain poorly 
understood.  Long non-coding RNAs (lncRNAs) are a 
recently discovered class of regulatory transcripts 
which represent a substantial portion of the human 
genome. Utilizing a genome-wide profile of RNAs 
from post-mortem depressed and control human 
subjects we found that lncRNAs represent about 
one-third of the differentially expressed genes in 
depressed subjects, and displayed region- and 
sex-specific patterns of regulation. Next, we identified 
linc00473 as potential key sex-specific target in 
depression. To explore the causal role for this lncRNA 
in depression, we expressed it in the mouse prefrontal 
cortex. Such viral-mediated expression produced a 
pro-resilient effect in female mice only, which is 
consistent with the downregulation of this lncRNA in 
depressed human females only. These behavioral 
changes were associated with blunted transcriptional 
changes in response to stress, and changes in 
synaptic properties in female mice only. These studies 
provide a new view of the molecular adaptations in 
brain that contribute to depression risk.

Funding: NIMH and HDRF

THE FRIEDMAN BRAIN INSTITUTE
Oral Presentations

Tristan Fehr 
Department of Neuroscience

Synaptic ultrastructure in adolescent rhesus 
monkeys exposed to sevoflurane in infancy

Introduction: Risk of learning disability and other 
behavioral changes is increased in humans repeatedly 
exposed to general anesthesia before the age of 4. 
Animal studies indicate widespread neuro/glio-
apoptosis from anesthetic exposure early in develop-
ment,. We have been investigating the behavioral 
impact of repeated exposure to sevoflurane anesthe-
sia in infant rhesus monkeys, and have found elevated 
anxiety and impaired visual recognition memory later 
in life. The long-term impact of early anesthesia 
exposure on synaptic ultrastructure is unknown.

Methods: We used electron microscopy with 
unbiased stereological sampling to investigate 
synapse structure in hippocampal region CA1 in 
monkeys repeatedly exposed to sevoflurane in 
infancy, and matched controls, at the age of ~4 years 
(corresponding approximately to 12 years of age in 
humans). Ultrastructural measures were collected by 
an experimenter blind to anesthetic condition. 

Results: Synaptic and mitochondrial density in CA1 
stratum radiatum was unaffected by anesthesia. 
Mean synapse area in hippocampal area CA1 was 
significantly decreased in monkeys exposed to 
sevoflurane as infants. Mitochondrial morphology was 
more complex in control than in anesthesia-exposed 
monkeys, with significantly fewer straight and more 
toroidal mitochondria in controls compared to the 
anesthesia group. 

Conclusions: Repeated exposure to general anesthe-
sia in infancy can change ultrastructure of CA1 
synapses persisting (at least) into adolescence. This 
may relate to long-term changes in behavior after 
repeated exposure to anesthesia in infancy.

Funding: NIH, ISMMS
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Studying potential therapeutic Effects of novel Compounds on C. elegan Chemotaxis Assays, as a model to study 
cognitive deficit in Alzheimer’s disease

Maya Antwi, Ben Shackleton, Bik Tzu Wong, Charles Mobbs

High School for Math, Science, and Engineering at City College; CEYE; Mobbs Lab; Friedman Brain Institute

Background: In Alzheimer’s Disease (AD), the misplacement of amyloid beta (Aβ) leads to significant learning and memory 
loss. Medications for AD are limited, leading to death. To establish compounds which could potentially improve behavioral 
functions in AD patients, including learning and memory, a chemotaxis assay in Caenorhabditis elegans (C. elegans) will be 
performed.

Methods: Age synchronized CL2355 C. elegans, which genetically model neuronal Aβ aggregation in humans, will be 
cultured on agar plates seeded with Op50, their food source. Later, the worms will be transferred onto new seeded plates. 
Control plates will also be seeded with 10% DMSO (a dissolvent), while each remaining plate will be seeded with 10 mM of 
a drug of interest. The worms will then be transferred onto a seeded plate with 10% butanone on the lid for an hour. 
Afterward, they are starved for an hour. For each test group, the bottom of 3 agar plates will be marked at 3 spots — origin, 
95% EtOH (control), and 10% butanone. Worms will be placed at the origin and hand-counted after an hour. Results & 
Conclusion: All data and conclusions will be recorded at a later date. 

Funding: National Institutes of Health

Histone serotonylation in the adult brain: novel mechanisms of neuroepigenetic plasticity and disease
Al-Kachak, A.

Department of Neuroscience, Icahn School of Medicine at Mount Sinai, New York, NY

The field of neuroepigenetics has grown rapidly over the past few decades and has recently implicated chromatin phenom-
ena in the etiology of several psychiatric disorders including major depressive disorder (MDD). While it has been demon-
strated that dysregulation of histone posttranslational modifications may be involved in the deleterious transcriptional 
processes that promote physiological maladaptations in MDD, the field still has only a limited understanding of the underly-
ing mechanisms contributing to this disorder. New data from our laboratory suggest potential alternative mechanisms of 
action for monoamines–so-called histone monoaminylations–whereby, for example, the presence of serotonin in the 
nucleus of dorsal raphe (DRN) neurons may directly mediate transcriptional responses related to various forms of seroto-
nergic plasticity, and the subsequent mediation of mood.

Male C-57 mice were virally injected with either empty vector, wild-type H3.3, or modified H3.3Q5A, blocking any serotonyl-
ation. Mice were then repeatedly subjected to bouts of chronic social defeat stress by a larger CD-1 mouse screened for 
aggressive behavior and behavioral response was analyzed via social interaction testing.

H3.3 Q5A injected animals had a significantly greater SI ratio than empty vector and H3.3 wild-type injected animals. 

Globally blocking serotonylation in DRN promotes a pro-adaptive resilient response in face of CSDS, which will be further 
explored in a more targeted, cell-type specific manner.

MQ Mental Health Research Charity and the National Institutes of Health
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Implications of cell type specificity in NRXN1 splicing

Natalie Barretto, Erin Flaherty, Samuel Powell, Nan Yang, Kristen Brennand

Department of Neuroscience, Genetics and Genomic Sciences, Icahn School of Medicine at Mount Sinai

Background: Alternative splicing in neurexin (NRXN), a pre-synaptic cell adhesion protein vital for synaptic function, is 
hypothesized to be regulated by cell type and cell-to-cell interactions. Large-scale genetic studies have shown copy 
number variants (CNVs) in NRXN1 to be strongly associated with neuropsychiatric disorders. Our lab has shown aberrant 
alternative splicing and decreased neuronal activity in human induced pluripotent stem cell (hiPSC)-derived neurons from 
psychosis patients harboring deletions in NRXN1. To decipher the impact of cell type upon NRXN1 splicing, we have 
optimized a protocol to generate pure populations of hiPSC-derived GABAergic and glutamatergic neurons. This will help 
us to catalogue the cell type specific expression of NRXN1α isoforms across our cohort of psychosis patients. Furthermore, 
using co-culture methods will enable us to understand the contribution of cell-to-cell interactions upon splicing and 
neuronal activity. 

Methods: Neuronal induction using over-expression of transcription factors, whole transcriptome sequencing, targeted 
long and short read sequencing 

Funding: NIH

3

4

Abstracts Abstracts

Page 11 Page 12

6
Functional Networks Related to Individual Differences in Mind-Wandering During Resting-State fMRI

Daniel Brennan1,2, Laurel Morris1, James Murrough1

1Department of Psychiatry, Icahn School of Medicine
2Department of Psychology, NYU

Resting-state connectivity is a common analytical approach in functional neuroimaging (fMRI) which relies on co-occurring 
spontaneous fluctuations of the BOLD signal under task-negative conditions. Increasingly, connectivity of resting-state 
networks has been used as an imaging biomarker for psychiatric disorders. However, the validity of this approach is 
founded on an assumption of stability in these networks within individual persons. Research into mind-wandering, or the 
variation in self-generated thoughts and their functional representations, provides evidence that these networks may not be 
stable within individuals, and the content of these thoughts may influence the strength and distribution of resting-state 
functional networks. To investigate the effect of within-subject variation of these internal mind-states on functional connec-
tivity, resting-state fMRI data made publicly available through the Max Planck Institute was compared with the content of 
thoughts which occurred during four resting-state fMRI sessions across a sample of 22 healthy adults. The dimensionality 
of this questionnaire was reduced using Principal Components Analysis (PCA), and revealed three multi-dimensional 
“experiences” which accounted for a majority of the variance observed across the sample. Using a nonparametric, data 
driven approach (the Network Based Statistic), whole-brain functional networks were revealed to be associated with 
individual-variations of these in-scanner “experiences”. The results of this analysis offer insight into possible confounds for 
resting-state analyses, and should be considered in future psychiatric neuroimaging research.

Characterization of a novel mouse model of DDX3X syndrome, a recently identified neurodevelopmental disorder.

Andrea Boitnott1,2,3, Dévina Ung1,2,3, Danielle Mendonca1,2,3, Kristi Niblo1,2, Elodie Drapeau1,2, Silvia De Rubeis1,2,3

1 Department of Psychiatry, Icahn School of Medicine at Mount Sinai, NY, 2 The Seaver Autism Center for Research and 
Treatment, NY, 3 The Mindich Child Health and Development Institute, NY

BACKGROUND: Up to 2% of unexplained intellectual disability (ID) in females is caused by de novo mutations in an 
X-linked gene that regulates mRNA translation, known as DDX3X. Individuals with this mutation are diagnosed with DDX3X 
syndrome and have developmental delay/ID, behavioral problems, and motor impairments. 

METHODS: We have generated a mouse line with construct validity for DDX3X syndrome, where Ddx3x is ablated only in 
embryonic tissues. Neurodevelopment and behavior of these mice is assessed by a battery of milestone tasks during 
postnatal days 1-21. 

RESULTS: We have found that Ddx3x ablation in males is lethal and that females heterozygous for Ddx3x (Ddx3x+/-) are 
born less frequently. Behavior and development assessments show that Ddx3x+/- mice have various delayed developmen-
tal milestones—physical, such as reduced weight; sensory, such as delayed auditory startle response; and motor, such as 
delayed surface righting. 

CONCLUSIONS: Our results are consistent with clinical features observed in individuals with DDX3X syndrome, supporting 
face validity of the mouse model. This model will be useful to understand the biological mechanisms underlying DDX3X 
syndrome and for developing therapies.

FUNDING: Beatrice and Samuel A. Seaver Foundation; Fondation pour la recherche médicale

ASSESSMENT OF LONG-TERM PSYCHOSOCIAL IMPACT OF ANTI-NMDARE

Raia A. Blum, Amanda R. Tomlinson, Churl-Su Kwon, Nathalie Jetté, Ava Easton, Anusha K. Yeshokumar

Department of Neurology. Icahn School of Medicine at Mount Sinai, New York, NY.

Background: While literature supports ‘good outcomes’ for over 80% of anti-NMDA receptor encephalitis (NMDARE) 
patients, recent studies show persistent neurocognitive deficits years after illness. This study aims to assess long-term 
psychosocial outcomes of anti-NMDARE.

Methods: Adults with self-reported encephalitis history were invited to complete an online survey including demographics 
and the PROMIS Psychosocial Impact Illness (PSII) Negative Short Form. Inclusion criteria were detected anti-NMDAR 
antibodies and anti-NMDARE-consistent clinical picture.

Results: The 61 included participants had a mean 4.35 years since symptom onset. Mean PROMIS Negative PSII T-score 
of 60.7 (SD: 7.9) was higher (indicating worse psychosocial function) than that of the given normalized population (mean: 
50, SD: 10; p<0.001). Logistic regression demonstrated post-hospitalization psychiatrist follow-up was associated with 
increased odds of return to work/school after illness (OR: 8.46, 95% CI: 1.34–53.3), while misdiagnosis was associated with 
decreased odds of return (OR: 0.11, 95% CI: 0.02–0.79). A multiple linear regression model demonstrated an r2 of 0.376; 
younger age of symptom onset (ß: -1.42, 95% CI: -1.38– -0.21) and ongoing psychiatric issues (ß: 0.43, 95% CI: 3.05-
10.79) were associated with worse psychosocial outcome.

Conclusions: Anti-NMDARE may lead to poor psychosocial outcomes, yet no standard exists for psychosocial aftercare 
following acute hospitalization. The results of this study highlight the need for using more comprehensive outcomes 
measures and developing psychosocial interventions to better support this population.

Funding: None
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Role of microglial communication during peripheral influenza infection 

Andrew Chan, Carles Martinez-Romero, Pinar Ayata, Brianna Ramirez, Eddie Loh, 
Li Shen, Adolfo GarcÃa-Sastre, Anne Schaefer

Department of Immunology, Department of Microbiology, Global Health and Emerging Pathogens Institute, Division of 
Infectious Diseases, Department of Medicine, Department of Neuroscience, Friedman Brain Institute

Icahn School of Medicine at Mount Sinai, New York, New York

Sickness behaviors are a unique paradigm where a peripheral infection exerts changes on the CNS that lead to conserved 
and predictable behavioral symptoms. Currently, it is unknown how peripheral inflammatory information is conveyed to the 
specific neurons controlling sickness behavior. We hypothesized that microglia, the tissue-residing macrophages of the 
CNS, may have the potential to modulate sickness behaviors due to their abilities to sense peripheral infection and modu-
late neuronal function and excitability. Using a non-neurotrophic influenza infection model in mice, we observed that 
microglia will respond rapidly with changes to their transcriptional profile and chromatin accessibility. Notably, these 
changes precede systemic inflammation, neuronal activation, and the onset of sickness behavior, suggesting that microglia 
serve as the initial sensors in the CNS of a peripheral infection. We predict that these changes in microglia directly modulate 
neuronal activity and subsequent sickness behaviors, positioning microglia as a key conduit of peripheral immune informa-
tion to CNS neurons mediating the sickness response.

Funding for this project provided by NIH and NIA.

The Potential to Understand Underlying rare and common CNVs in Schizophrenia using Human Spheroids

Esther Cheng, Erin Flaherty, Nadine Schrode, and Kristen Brennand

Icahn School of Medicine at Mount Sinai, 
Laboratory of Genetics and Genomic Sciences and Neuroscience

Human induced pluripotent stem cells (hiPSCs) are widely used to study the molecular and cellular mechanisms of diseases. They 
have been used as models to elucidate many neuronal mechanisms and brain diseases. Yet, hiPSCs studies usually focus on one or 
two kinds of cell types, limiting their utilization in neuronal circuitry and interaction studies. The development and generation of 
organoids provides the potential to resolve some of these limitations. Building upon previous neuronal induction and assembly of 
human spheroids protocols, we have now optimized a protocol to generate excitatory and inhibitory neuronal organoids that can 
better recapitulate fetal brain tissue development and function. 

By using these organoids we can model neurological disease risk predisposition with previous knowledge of contributing rare and 
common variants. We believe this approach can be used, in collaboration with hiPSCs, to better understand cellular communications, 
migration, and networks in neurological disease studies, such as schizophrenia. 

Funding: NIH

A Neuron-Specific Trans-Chromosomal Heterochromatic Subcompartment Robustly Silences Retroviral Elements in 
the Mammalian Brain

Sandhya Chandrasekaran, Sergio Espeso-Gil, Eddie Loh, Prashanth Rajarajan, Behnam Javidfar, 
William Janssen, Yan Jiang, Schahram Akbarian

Departments of Neuroscience & Psychiatry, Icahn School of Medicine at Mount Sinai, NY

BACKGROUND Despite the established importance of spatial chromatin organization within the nucleus, most studies limit 
such interrogation to the level of a single chromosome, disregarding the potential functional relevance of interactions across 
chromosomes.
METHODS In situ Hi-C was used to survey genome-wide contacts in adult mouse cortical neuronal and non-neuronal 
nuclei. Chromatin immunoprecipitation and RNA profiling coupled with next-generation sequencing were performed to map 
histone modifications and transcriptomic landscapes. Electron microscopy was conducted to evaluate the presence of 
viral-like particles. In silico modeling of chromatin was produced using Chrom3D.
RESULTS Chromosomal contacts revealed select loci participating in a genome-wide chromatin network specifically in 
neuronal nuclei. These observed trans-chromosomal connections coincide with the repressive, constitutive 
heterochromatin-associated histone modification H3K9me3, particularly in high density regions of a class of endogenous 
retroviruses, intracisternal A particles (IAPs). Transcriptome profiling of mice lacking repressive chromatin regulators 
showed increased expression of IAPs, with viral-like particles discernible in the neuronal endoplasmic reticula. In silico 
modeling supports the existence of a neuron-specific subcompartment consisting of these IAP-rich loci. Importantly, 
syntenic analysis uncovered conservation of these connections in humans.
CONCLUSIONS This work bridges spatial chromatin organization and genome-wide repetitive element dysregulation in the 
brain. 
FUNDING Supported by NIMH P50MH096890 and the Brain Research Foundation.

Expansion Microscopy as a Tool to Study Synapses

Gabrijella Ceni, Abhishek Sahasrabudhe, and Deanna Benson

Friedman Brain Institute, Department of Neuroscience and CEYE

Major advances in cell biology have depended on innovations in imaging strategies. Discoveries are based on what we can 
see. Expansion microscopy (ExM) is a new technique that enlarges specimens to produce images at a much higher level of 
resolution. Through ExM, we can see intracellular organelles and their structure using ordinary light microscopes. To study 
synapses with this technique, I fix cultured neurons on a coverslip and conduct immunofluorescence staining to label them 
for synaptic markers. Once stained, the tagged antibodies are chemically modified, placed in a chamber, and embedded in 
a swellable polymer that links the proteins to a gel matrix. The proteins are then digested and the gel is processed for 
expansion. Gels can expand as much as 10X, but reproducibly we can achieve about 4X. The expanded gels are imaged on 
a confocal microscope to compare protein distribution as well as the size and shape of synapses.  

Support from NIMH.
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As You See the Past, I See the Future

Denise Croote, Alison Montagrin, PhD, Daniela Schiller, PhD

Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai

Time is the phenomenon that we perceive as the existence of continuous, unidirectional change. Time is typically repre-
sented in three temporal frames: the past, present, and future, and oneâ€™s perception of time is strongly influenced by 
oneâ€™s culture and language. American-English speakers' view the past as behind them and the future as ahead of them, 
using phrases like â€œput the past behind usâ€ and â€œI am looking forward to.â€ Chinese-Mandarin speakersâ€™ 
conversely, view the future as behind them and the past as ahead of them, employing metaphors like qiÃ¡n (front, before) to 
reference the past and hÃ²u (back, after) to reference the future. We developed a novel paradigm to examine how 
American-English and Chinese-Mandarin speakers perceive time, and we investigated the influence of time perception on 
economic decision-making. Native speakers in the United States and Guangzhou, China organized a series of internation-
ally known past and future events on a grid, placing events according to their subjective evaluation of the eventâ€™s 
temporal position relative to themselves. Participants further completed a delay-discounting task, indicating their willing-
ness to wait for a future monetary reward. Preliminary results suggest that American-English speakers adopt a strongly 
horizontal, linear view of time and perceive the past as farther from themselves. Chinese-Mandarin speakers adopt a more 
circular representation of time and perceive the past as closer to themselves. 

Investigating medial amygdala circuits in metabolism

Kavya Devarakonda, Mitchell Bayne, Kaetlyn Conner, Darline Garibay, Alexandra Alvarsson, Paul Kenny, Sarah Stanley

Nearly two-thirds of U.S. adults are overweight or obese, putting them at risk for other serious medical conditions, including 
diabetes and heart disease, but the etiology of obesity and metabolic syndrome in humans is not well understood. Delineat-
ing how the brain regulates metabolism, including feeding behavior and glucose homeostasis, may shed light on how those 
processes are altered in disease. The medial amygdalar nucleus (MeA) regulates the intersection of stress, social behavior, 
and metabolism. Fos expression in the MeA of mice is increased after an overnight fast and decreased after systemic 
glucose administration (hyperglycemia), suggesting this nucleus is primarily active when energy availability is low. Chemo-
genetic activation of MeA neurons produces two seemingly contradictory phenotypes: elevated blood glucose and 
suppressed feeding, independent of anxiety-like behavior. MeA neuronal projection targets include the medial bed nucleus 
of the stria terminalis (mBNST) and ventromedial hypothalamus (VMH), regions previously shown to regulate metabolism. 
Selectively activating MeAÃ VMH projection neurons induces hyperglycemia and hypoinsulinemia. These results suggest 
that MeA Ã  VMH neurons may be activated during hypoglycemia to coordinate the return of blood glucose to normal 
levels. As activation of the MeA suppresses feeding, we hypothesize that this function is not homeostatic and may be 
regulated through alternative MeA projection targets (e.g., mBNST). Ongoing fos, axonal tracing, and behavioral studies aim 
to delineate the contributions of different MeA cell types in feeding and glucose homeostasis.

Protective effect of DCHA and Mal-gluc in stress-induced depression in female mice

Kristina Deonaraine, Kenny Chan, Christopher Guevara, Lyonna Parise, Meghan Flanigan, Hossein Aleyasin, Flurin 
Cathomas, Katherine Leclair, Scott Russo, Jun Wang

Background: Depression and anxiety are estimated to affect 20% of the world population and fewer than 50% of patients 
show complete remission in response to existing treatments. Depression is characterized by a strong sexual dimorphism as 
females are 2-3x more likely to develop depression. Previously, we have identified two bioactive phytochemicals: dihydro-
caffeic acid (DHCA) and malvidin-3-O-glucoside (Mal-gluc) can synergistically promote resilience against chronic social 
defeat stress (CSDS)-induced depression phenotypes in male mice, by simultaneously targeting peripheral inflammation 
and synaptic maladaptation, two mechanisms that contribute to the pathophysiology of depression. In this study, we are 
testing whether the treatment is also effective in female mice using the recently developed female model of CSDS.

Methods: We generated male aggressors by using chemogenetic technology to target the ventromedial hypothalamus 
(VMHvl). Following recovery, males were intraperitoneally injected with 1.0mg/kg clozapine-N-oxide to activate VMHvl 
neurons to induce aggressive behavior towards females treated with the phytochemicals prior to and throughout RSDS. 
Susceptibility and resilience of female mice to CSDS was measured by social interaction.

Results: Female mice treated DHCA/Mal-gluc had significantly higher social interaction ratios following CSDS compared to 
defeated females treated with vehicle. 

Conclusions: DHCA/Mal-gluc is effective in promoting resilience to RSDS-induced psychological stress in female mice. 

Funding: 1P50AT008661-01 Project 1 to Russo, 1P50AT008661-01 Core C to Wang

Transcriptional Regulatory Mechanisms of the Rat Basolateral Amygdala following Repeated Exposures to Blast 
Overpressure

Inbae Choi, Michelle Umali, Jennifer Blaze, Zhaoyu Wang, Akram Yazdani, Yongchao Ge, Natalia Mendelev, Anna E. 
Tschiffely, Richard M. McCarron, Gregory Elder, Stephen T. Ahlers, Fatemeh Haghighi

James J. Peters VA Medical Center, Icahn School of Medicine at Mount Sinai, Naval Medical Research Center

Blast-related mild traumatic brain injury (mTBI) isconsidered to be the signature wound of modern warfare. Blast-related 
mTBI is among the most frequent injuries sustained by military personnel in Operation Iraqi Freedom (OIF) and Operation 
Enduring Freedom (OEF). Studies have estimated that 10-20% of veterans returning from Iraq and Afghanistan have 
suffered a mTBI. Veterans with blast-related mTBI often present persisting psychopathological symptoms such as anxiety, 
depression, PTSD, sleep disturbances, and diminished cognitive capacity well after the injury. To date, the molecular 
underpinnings of blast mTBI are still not well understood.

Our study investigated transcriptional regulatory mechanisms of underlying blast TBI in a well-established animal model of 
mTBI using repeated blast overpressure (BOP) exposure. Rats were exposed to three 74.5 kPa BOP exposures over three 
days and we performed both behavioral and genomic experiments at both subacute (1.5 mo) and chronic (14 mo) stages 
post-blast exposure; we utilized Open Field, Elevated Zero, and Fear Conditioning tests and targeted the basolateral 
amygdala for analysis. 

We found significant anxiety-related behavioral differences in the subacute groups but not between chronic groups. RNA 
sequencing of the basolateral amygdala at each time point showed different transcriptional profiles.
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The contribution of different subregions of macaque ventral prefrontal cortex to probabilistic learning

J. Megan Fredericks, Richard Saunders, Elizabeth Murray, Peter Rudebeck

MSSM, NIMH, NIMH, MSSM

For an organism to survive in an ever-changing world, it is essential to learn about stimuli that predict rewards and punish-
ment and adaptively change behavior when contingencies change (referred to as reinforcement learning). Previous studies 
have highlighted a prominent role for Orbitofrontal cortex (OFC) in reinforcement learning: when the region is removed by 
aspiration, macaque monkeys are unable to learn stimulus-reward associations in probabilistic settings. This effect is not 
seen when the same area is removed via excitotoxic lesions that do not damage fibers of passage. Further examination of 
the effect of lesions targeting either the medial OFC (areas 10 and 14) and lateral OFC (areas 11 and 13) revealed that 
subtotal lesions of OFC lead to heightened responses to anxiogenic stimuli (Pujara et al., 2018). Taken together with the 
previous data, this leaves open the possibility that subtotal excitotoxic lesions of OFC may differentially influence reinforce-
ment learning. To address this question we analyzed the choices of fifteen adult male rhesus monkeys as they performed a 
three-choice probabilistic learning task.Three monkeys sustained bilateral excitotoxic lesions of Walker’s areas 11 and 13, 
four received bilateral excitotoxic lesions of Walker’s area 14, and the remaining eight were retained as unoperated controls 
(group CON). Our results show that lesioning different regions of OFC in isolation produces differential effects on learning.

Funding: NIH

Impaired attention, transcription, and white matter in a rat model of Fragile X syndrome

Carla E. M. Golden, Michael S. Breen, Lacin Koro, Silvia De Rubeis, Mark G. Baxter, Joseph D. Buxbaum, Hala Harony-
Nicolas

Seaver Autism Center, Departments of Psychiatry and Neuroscience

Background: Fragile X syndrome (FXS) is a neurodevelopmental disorder that can cause attention deficits. Most cases are 
due to hypermethylation and suppressed expression of fragile X mental retardation protein (FMRP), an RNA-binding protein 
involved in mRNA metabolism. We found that a previously published Fmr1 knockout rat model actually expresses Fmr1 
with an in-frame deletion of exon 8, which encodes a K-homology (KH) RNA-binding domain, KH1. 

Method: We used the five-choice serial reaction time task (5-CSRTT) to assess visuospatial attention in these Fmr1-∆exon 
8 rats, RNAseq to evaluate the transcriptional profile of the medial prefrontal cortex (mPFC), a region underlying attention, 
and magnetic resonance imaging (MRI) to study gross neuroanatomy. 

Results: Exon 8 deletion leads to sustained attention deficits on the 5-CSRTT, alterations in the expression of transcripts 
within the mPFC that map to two weighted gene co-expression network modules that are conserved in human frontal 
cortex, and white matter deficits.

Conclusion: These attention and white matter deficits resemble typical FXS-associated phenotypes, suggesting that this 
rat models FXS and attentional testing and MR imaging might be reliable cross-species tools for investigating FXS. Further-
more, the dysregulated conserved gene networks identified offer potential treatment targets for FXS.

Funding: NIMH, Seaver Autism Center

The role of the orbitofrontal cortex in expectation formation and alteration

Zachary Gillis1 & Erin Rich1

1 Icahn School of Medicine at Mount Sinai, New York, NY

Expectations guide our behavior and choices, yet it is not currently known how neural activity gives rise to expectations, or 
how these are updated when expectations are not met. The orbitofrontal cortex (OFC) is known to encode the value of 
reward-predictive stimuli, and may play a critical role in such expectation-guided behavior. To test this, we trained two 
monkeys on a decision-making task in which visual stimuli predicted rewards of different values. Subjects released a touch 
sensitive bar to receive an initial reward, followed by a brief period during which the subject could freely tap the bar for 
small amounts of additional reward. Subjects tapped the bar more frequently for better rewards, providing a time-varying 
behavioral measure of motivation. To determine whether subjects were motivated by expectations or actual rewards 
received, mismatch trials were included in which the reward delivered was not the expected reward. We found that 
subjects’ tapping behavior was initially motivated by expectations on mismatch trials, but was quickly overridden by the 
actual rewards. We will acquire chronic electrophysiological recordings of OFC and gustatory cortex neurons during the 
task in order to determine how expectations and actual experience are integrated to motivate behavior.

Funding: FBI seed fund, K08 DA039351, Pew Program in Biomedical Sciences, Brain and Behavior Research Foundation

Investigating the effect of the MS4A locus on Alzheimer’s disease risk

Efthymiou AG, Wong G, Navarro E, Raj T, Marcora E, and Goate AM

Ronald M. Loeb Center for Alzheimer’s Disease, Departments of Neuroscience, Genetics and Genomic Sciences, Icahn 
School of Medicine at Mount Sinai, New York, NY 10029.

The MS4A locus on chromosome 11 contains single nucleotide polymorphisms (SNPs) that are associated with protection 
from Alzheimer’s disease (AD) risk and delayed age-at-onset. Within the brain, MS4A genes are preferentially expressed by 
microglia and macrophages, suggesting that myeloid cells are mediating the association between these genes and AD. 
Little is known about the normal function of these transmembrane proteins, although recent literature has shown that they 
may act as chemoreceptors. We performed fine-mapping of the MS4A locus in primary human monocytes to identify a 
single protective haplotype responsible for the association with AD. This protective haplotype is also an expression quanti-
tative trait locus (eQTL), and these variants are associated with decreased expression of two MS4A genes, MS4A4A and 
MS4A6A, in peripheral myeloid cells. We are performing CRISPR/Cas-9 mediated gene editing to validate our fine-mapping 
analyses, as well as knock out these two genes to determine their contribution to myeloid cell function. 

This work is supported by the JPB Foundation, the Neurodegeneration Consortium, the NIH NIA T32 training grant, and an 
NIH F31 NRSA Predoctoral Fellowship.
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CELL-TYPE-SPECIFIC ANALYSIS OF CO-CULTURED BRAIN CELLS IN DISEASE MODELS

Madeline Halpern1, Kristen J. Brennand2,3,4,5#

1 Graduate School of Biomedical Science, 2 Department of Genetics and Genomics, 3 Icahn Institute of Genomics and 
Multiscale Biology, 4 Department of Stem Cell and Regenerative Biology and,                                                                           

5 Nash Family Department of Neuroscience Icahn School of Medicine at Mount Sinai

Many neurological diseases and disorders lack effective drug therapies.  This is partially due to the complexity and hetero-
geneity of disease-related genotypes and the combined effects of phenotypic alterations in multiple different cell-types.  
Understanding how distinct genetic variations affect different cell-types and how those independent factors contribute to 
disease-related phenotypes is crucial in creating biologically-relevant disease models.  Induced pluripotent stem cell (iPSC) 
models allow for the study of patient-derived brain cells that fully capture the genetic complexity of individual patients.  In 
order to investigate the disparate and compounding effects of multiple cell types on disease, we forced the over-expression 
of a tagged ribosomal subunit (RPL-22) in pure populations of iPSC-derived brain cell-types that were subsequently 
co-cultured.  The cell autonomous and non-autonomous effects of disease-associated variants can then be examined in a 
cell-type specific manner by immuno-precipitation (IP) of tagged polysomes. Further examining co-cultures using immuno-
histochemical imaging of synaptic proteins, as well as co-IP of cell-to-cell adhesion molecules would enable us to examine 
the cell-to-cell interactions that are altered in neurological diseases. Results generated using these methods will improve 
upon the current understanding of complex neurological diseases by allowing for the incorporation of cell-to-cell interac-
tions into in vitro models.

Stress neuroadaptation in the Bed Nucleus of the Stria Terminalis (BNST) may underlie social defeat-induced 
depression-related behaviors

Haynes, S, Seo HS, Menigos A, Rainnie DG, Han MH

Emory University, Icahn School of Medicine at Mount Sinai

Background: Chronic stress is a key risk factor in the development of Major Depressive Disorder (MDD), yet it is unknown 
why certain people develop MDD compared with others, despite reporting similar levels of stress.  Corticotrophin-Releasing 
Factor (CRF) has emerged as a molecular substrate that may play a critical role in stress-related depression. The Bed 
Nucleus of the Stria Terminalis (BNST), enriched with CRF neuron serves a potential candidate to explore the circuit-level 
role of chronic stress in the development of depression.

Method: Using Chronic Social Defeat stress, immunohistochemistry, and RNA analyses we tested whether CRF could play 
a role in adaptation to chronic stress. 

Results: We discovered differential crf, crfr1, and crfr2 gene expression in the anterolateral (oval nucleus containing) region 
of the BNST of RES and DEP mice. Notably, we observed in crf-tdTomato mice, the co-localization of cfos immunofluores-
cence with tdTomato, suggesting these changes may be mediated by this CRF-positive neuronal subpopulation.  

Conclusion: Altogether, these findings provide evidence of BNSTov CRF playing a role in individual stress tolerance. It is 
possible that CRF transmission in the BNST may serve as a biomarker in serving to identify populations of individuals with 
enhanced vulnerability to depression. 

Genome-wide association study in an autopsy cohort of progressive supranuclear palsy

Natalia Han, Kurt Farrell, Alicia Casella, Megan IIda, Etty Cortes, Alan Renton, Kathryn Bowles, Alison Goate, John Crary 

Department of Pathology, Nash Family Department of Neuroscience, Friedman Brain Institute,                                      
Ronald M. Loeb Center for Alzheimer’s Disease, Icahn School of Medicine at Mount Sinai

Background: Progressive supranuclear palsy (PSP) is a prototype primary tauopathy and movement disorder. Previous 
genome wide association studies have revealed a strong genetic risk conferred by the MAPT 17q.21.31 locus as well as 
candidate risk alleles at 1q25.3, 2p11.2, 3p22.1 and other loci. We sought to confirm these findings and identify new risk 
alleles for PSP. 

Method: For the current study, we performed a genome-wide association study (GWAS) using autopsy-derived samples 
from patients with progressive supranuclear palsy (n=500) compared to negative controls (n=1004). Samples were geno-
typed using the Infinium Global Screening Array. 

Results: We confirmed a strong association of PSP with variants in the MAPT locus. The rs242557 variant, which tags the 
H1c subhaplotype that has been implicated in PSP was also highly correlated. There were also other suggestive signals 
detected in non-MAPT loci that are associated with PSP. 

Conclusion: MAPT as well as other loci play significant roles as genetic factors presenting risk for progressive supranuclear 
palsy and other tauopathies. The detection of various single nucleotide polymorphisms through the genome-wide associa-
tion study provides further insight into the complex genomic architecture of PSP and other tauopathies.

Funding: NIH, Tau Consortium

40Hz Auditory Steady-State Response in ASD

Grosman, H., Guillory, S., Foss-Feig, J.H. 

Background: Sensory abnormalities exist in approximately 90% of individuals with autism spectrum disorders (ASD). 
Neural oscillations are a key mechanism by which communication and synchronization occur in the brain. Specifically, 
gamma band oscillations reflect GABAergic synaptic dysfunction, a known alteration in ASD. Therefore, measurement of 
gamma oscillations may offer a biological tool to reveal mechanisms underlying cognitive dysfunction. Auditory steady-
state response (ASSR) is a neurological response that, in the gamma frequency range (30-50Hz), is a robust measure of 
abnormal GABAergic function. This study used electroencephalography to explore gamma oscillations with ASSR to probe 
fundamental disruptions in ASD. 

Methods: Seventeen individuals participated in the study (8 with ASD [63% male, mean age=20.6], and 9 TD controls [67% 
male, mean age=22.6]). The auditory stimulus was a 500ms click train with a 40Hz stimulation rate presented 150 times 
(inter-trial interval: 50ms). EEGs were recorded at 128 electrode sites and absolute power was calculated at 40Hz. Results: 
Deficits in 40Hz gamma-band ASSR were found in ASD compared to TD controls (t(15)=-3.99, p<.001). Mean 40Hz power 
was 0.25±0.09μV2 in ASD and 0.43±0.10μV2 in TD. 

Conclusions: These results reinforce prior findings of diminished ASSR response in ASD. Collected through a passive, 
non-invasive task, ASSR may be a promising objective biomarker to be used as an ASD screening and stratification tool. 
Similarly, ASSR may be useful as a biomarker for assessing change in clinical trials, particularly for drugs targeting the 
GABAergic system. 

Funding: Seaver Foundation 
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Clinicopathological correlations in primary age-related tauopathy 

Megan Iida1, Kurt Farrell PhD1*, Natalia Han1, Alicia Casella1, Jamie Walker MD-PhD2, Tim Richardson DO-PhD3, Charles 
White III MD4, John Crary MD-PhD1, PART working group* 

1 Department of Pathology, Nash Family Department of Neuroscience, Friedman Brain Institute, Ronald M. Loeb Center for 
Alzheimer’s Disease, Icahn School of Medicine at Mount Sinai 2 Glenn Biggs Institute for Alzheimer’s & Neurodegenerative 

Diseases, UT San Antonio Health 3 Department of Pathology, SUNY Upstate Medical Center                                                   
4 Neuropathology Laboratory, Department of Pathology, UT Southwestern Medical Center 

Background: Recent studies had defined a distinct category of Alzheimer type neurofibrillary degeneration that occurs in 
the absence of amyloid pathology. While tau pathology in Alzheimer disease develops first in the medial temporal lobe and 
progresses to neocortical brain regions, it does not progress beyond the medial temporal lobe in PART. 

Methods: Using a collection of well-defined neuropathologically ascertained subjects with PART derived from multiple 
centers, we reassessed tau and other degenerative pathologies (e.g., Braak NFT stage) and correlated with clinical assess-
ments (i.e., clinical dementia rating [CDR]). We also performed computer-assisted morphometric assessment of tau burden. 
Variables associated with the cognitive measures were determined using multivariable logistic regression. 

Results/Conclusions: Neuropathological and clinical assessments statistically differed for the PART-definite and PART-
probable groups. The computer-assisted morphometric assessment of pathological tau was statistically correlated (p<0.05) 
with tau burden in the medial temporal lobe while Braak staging was not. The factors associated with the PART-definite 
group and the PART-probable groups were different, suggesting unique clinicopathological profiles.

Effects of temporal delay on corollary discharge in ASD

Kim, J., Guillory, S., Foss-Feig, J.H.

Background: Autism spectrum disorder (ASD) is a neurodevelopmental disorder that includes motor and sensory abnor-
malities concurrent with social communication challenges. Recently, our group proposed that core symptoms of ASD may 
result from reduced attenuation of self-generated sensory information. Namely, corollary discharge (CD) signals that allow 
inhibition of neural responses to self-generated actions may be disturbed in ASD; the effects of temporal offset between 
action and perception is unknown. 

Method: Electroencephalography was used to compare neural signatures of CD in ASD (n=5) and typically-developing (TD) 
adults (n=11). Suppression of the N1 event-related potential (ERP) was computed when participants pressed a key to 
initiate a tone (self-generated condition) versus passively listened to a sequence of tones without pressing a key 
(externally-generated condition). Tones were delivered with various delays to determine latency effects on N1suppression. 

Results: TD participants showed significant N1 suppression (2.2 uV) while ASD subjects (0.56uV) did not. In ASD, results 
from the delay conditions indicated increased N1 attenuation with introduction of a 25ms delay between the initial button 
press and the resulting tone (0ms delay: 0.26uV; 2ms delay: 1.50 uV).

Conclusions:  These results reveal a disparity between TD and ASD individuals in CD functioning, suggesting that senso-
rimotor and perceptual symptoms in ASD may result, in part, from CD disturbances. Further research on the influence of 
temporal aspects of sensory stimulation on perception and neural response is necessary.

Funding: NIH  R21MH115297-02; Seaver Foundation

Comparing synapse structure in wild type and Cyfip1 hemizygous mice

Vivian Jackson, Fatema Begum, Ozlem Gunal, Abhishek Sahasrabudhe, and Deanna Benson

Friedman Brain Institute, Nash Family Department of Neuroscience, and CEYE

Previous studies in humans have characterized CYFIP1 as a gene that is dysregulated in certain developmental brain 
disorders, such as autism spectrum disorder. The results of experiments involving studies of mouse Cyfip1 have added 
more detail to how Cyfip1 affects synaptic structure and plasticity.  We conducted experiments to compare cortical tissue 
and neurons harvested from mice that are hemizygous for Cyfip1 with wildtype littermates by using immunocytochemical 
staining and confocal microscopy. We observed changes in the distribution of proteins known to regulate synapse plastic-
ity. For example, SynGAP (a postsynaptic GTPase) immunolabeling is reduced at excitatory synapses at all ages, while 
PSD95 levels are developmentally low and recover in adulthood.  These data suggest that synapse plasticity and learning 
will be altered. Consistent with this, NMDA receptor dependent plasticity is negatively impacted by this mutation. Future 
work will examine how our data relates more directly to learning and memory.  

Support from NIMH.

Antipsychotic drugs that inhibit microglial inflammation also ameliorate Aβ1-42 toxicity in a C. elegans model of 
Alzheimer’s Disease.

Bik Tzu Huang, Harim Ok, Ben Shackleton, James Vicari, Charles Mobbs

Department of Neuroscience, Icahn School of Medicine at Mount Sinai, New York, NY

Background: Muscle-specific transgenic expression of human Aβ1-42 in C. elegans (strain CL2006), leading to 
age-dependent paralysis, serves as model for Alzheimer’s Disease (AD).  A previous drug screen in our laboratory discov-
ered about 100 compounds that appear to delay hAβ1-42 induced toxicity. 

Method: Caenorhabitis elegans were used in high throughput chemical screen by culturing them into a liquid medium on a 
384 well plate. Each well contained the drug of interest, at a concentration of 8 uM. Worm motility was recorded across 
several days and then scored for paralysis.

Results: One such compound that has shown anti-inflammatory effects and is protective against AD-related phenotype is 
an antipsychotic drug.  We have now shown that several antipsychotic compounds delay Aβ-induced toxicity in C. elegans. 

Conclusion: Antipsychotic compounds exhibit a protective effect against Aβ-induced toxicity. Further structural analysis of 
these compounds will lead to a prospective new treatment for Alzheimer’s disease. 
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R-loops as Mechanisms Governing Neural Differentiation and Cell-type Specific Transcription
 

Elizabeth A. LaMarca, Sergio Espeso-Gil, Erin K. Flaherty, Natalie Barretto, Allyse Hellmich, Nadejda Tsankova, Kristen J. 
Brennand*, Schahram Akbarian*

 
Icahn School of Medicine at Mount Sinai, Graduate School of Biomedical Sciences,                                                            

Departments of Psychiatry and Neuroscience
 
Schizophrenia, bipolar disorder, and major depression together affect over 16% of the worldwide population, but their 
etiologies are poorly understood. Gene expression variation is a common attribute of these disorders, so research to 
identify and target aberrant mRNA regulation may provide novel therapeutic benefit. mRNA can anneal to template DNA 
during transcription, forming a DNA/RNA hybrid known as an R-loop. New genome-wide mapping strategies have identified 
a connection between R-loops and transcriptional regulation, suggesting a role for R-loops in gene expression variation. 
However, R-loops have never been characterized on a genome-wide scale in human brain cells, precluding research 
exploring their role in neuropsychiatric illnesses. Here, using DNA/RNA immunoprecipitation followed by deep sequencing 
(DRIP-seq), we show that R-loops are abundant in human neural cells and display a distinctive distribution relative to 
non-neural cells. We find evidence that R-loops may be poising genes for transcription, particularly those genes involved in 
neural differentiation and cell type-specific function. We predict that aberrant R-loop regulation may be involved in the 
pathophysiology of neuropsychiatric illness, and our future studies will test this hypothesis by directly manipulating R-loop 
formation and examining the phenotypic consequences in neural cells both in vitro and in vivo.
  
Funding: Supported by the NIH

Social Hierarchy and Stress Susceptibility: 
Dominance Confers Resilience and is Associated with Increased Active Coping Behaviors 

Katherine LeClair, Scott Russo
Nash Family Deptartment of Neuroscience, Icahn School of Medicine at Mount Sinai

Background: The establishment of social hierarchy is an evolutionarily conserved phenomenon that can determine access 
to resources. Across species, rank within social hierarchy can affect health and behavior. In humans, one measure of 
relative social rank is Socioeconomic Status (SES).  SES is one of the single strongest predictors of mortality and morbidity, 
with low SES being associated with higher risk of disease, including cardiovascular disease, cancer, and multiple psychiat-
ric conditions. In particular, major depressive disorder (MDD) has been associated with low SES even after accounting for 
lifestyle factors such as smoking, alcohol use, physical activity, and diet. However, little is known about the biological 
underpinnings between low rank and high disease risk. We seek to investigate this relationship by using an animal model of 
social rank.

Methods: Male C57BL/6J mice in established social hierarchies were exposed to chronic social defeat stress (CSDS) 
followed by a social interaction test to assess vulnerability to social stress. Behavioral analysis of coping behaviors during 
defeat were also assessed.  

Results: Dominant animals show a significantly decreased rate of susceptibility to chronic social defeat stress compared to 
all other ranks of animals. Dominant animals show increased active coping behaviors during defeat compared to the most 
subordinate animals.

Conclusions: Higher rank in social hierarchy promotes active coping behaviors during defeat, and confers resilience to 
depressive-like behavior. 

Funding: NIH-R01MH090264

Elucidating cell type-specific transcriptional patterns differentiating stimulant versus opiate addiction

Casey K. Lardner, Peter J. Hamilton, Hope G. Kronman, Hannah M. Cates, Deena M. Walker, Eric J. Nestler

Nash Family Deptartment of Neuroscience, Icahn School of Medicine at Mount Sinai

Background: The onset and persistence of drug addiction is, in part, effected via cell-type specific mechanisms of 
transcription in the brain. But between classes of abusive drugs, little is known about how transcriptional mechanisms 
converge and diverge to effect an addictive phenotype. Within the nucleus accumbens (NAc), ΔFosB, a Fos family 
transcription factor, accumulates in D1 medium spiny neurons (MSNs) following repeated cocaine exposure, and in both D1 
and D2 MSNs after chronic morphine, but it is unknown how ΔFosB coordinates the unique effects of stimulants and 
opiates.

Methods: We adapted CRISPR/Cas9 technology coupled with the transcription factor CREB to induce ΔFosB in a MSN-
specific manner. Using this paradigm, we performed RNAseq on whole NAc after ΔFosB induction but without drug 
exposure as well as evaluated the effects of ΔFosB activation in each of D1- and D2-MSNs on cocaine and morphine 
conditioned place preference (CPP).
 
Results & Conclusions: We found both MSN-subtype and drug dose-dependent effects of ΔFosB induction on cocaine 
and morphine CPP. Our RNAseq data reveals that ΔFosB induction in D1-MSNs, D1- and D2-MSNs, or D2-MSNs each 
account for distinct gene expression changes. Describing how transcription is altered downstream of ΔFosB activity in each 
condition reveals how ΔFosB regulates the unique effects of cocaine and morphine.

NIDA

Development of Cell-Based Neurotransmitter Fluorescent Engineered Reporters (CNIFERs) for in vivo Detection of 
Neuropeptides 

Macit Emre Lacin, Erin Aisenberg, Tyler Kern, Paul Slesinger

Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai

Background: Neuropeptides are widely expressed molecules in the brain that can act as transmitters. Little is known about 
this transmission in vivo. This is mainly due to lack of detection tools with good temporal resolution. We developed a 
method that allows real-time monitoring of peptide levels. It is an optical approach that relies on signal detection from 
genetically-engineered cells. These cells, transduced to express a peptide receptor and a Ca2+ sensor, convert peptide 
binding into a fluorescent signal.

Method: Somatostatin reporter cells (SSTR2 CNiFERs) were created by lentiviral transduction of HEK293 cells. Cells were 
then single-cell sorted. Clonal cells were screened for sensitivity and specificity for somatostatin. Selected clones were 
further tested in vitro and in vivo for potential desensitization of the receptor.

Results: The clone selected after screening has nanomolar sensitivity to somatostatin (EC50=5nM) with low responses to 
micromolar level of the non-specific transmitters. It has a detectable level of response after multiple exposure to saturating 
level of the peptide. CNiFER clone in vivo responds to externally applied peptide and detects spontaneous somatostatin 
release events.

Conclusion: We have created a CNiFER with a physiologically relevant sensitivity to somatostatin. I am currently using this 
reporter to find out the optical stimulation parameters that would lead to somotastatin release from the cortical SST-
interneurons.

Funding: NIH
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Investigating GM-CSF as a mediator of gut-brain signaling in addiction-like behaviors

Lucerne,K.E., Kiraly,D.D. 

Background: Recent work suggests a significant role of the gut microbiome in multiple neuropsychiatric diseases, includ-
ing substance abuse disorders. Work from our group has shown that shifts in the microbiome can markedly alter the 
rewarding properties of cocaine. While the mechanisms underlying gut-brain communication are not fully understood, one 
possible mechanism is via the extensive effects of the gut microbiome on immune system function. 

Methods: To investigate the role of gut-immune-brain signaling in models of addiction, we performed quantitative multiplex 
serum cytokine analysis on animals with a normal microbiome or antibiotic-induced microbiome depletion that were 
administered either cocaine or saline. For cocaine conditioned place preference (CPP) assays mice were treated with either 
antibiotics to deplete the microbiome, or control water, and then received daily injections of GM-CSF (10μg/kg) or vehicle 
throughout cocaine CPP.

Results: Multiplex data analysis revealed GM-CSF was robustly increased by cocaine only in animals with a normal gut 
microbiome. Cocaine CPP data revealed that microbiome-depleted animals that received vehicle injections developed a 
robust place preference in response to low doses of cocaine, while microbiome-depleted animals that received injections of 
GM-CSF displayed attenuated place preference similar to control levels. 

Conclusion: Taken together, these data suggest that cocaine-induced GM-CSF signaling is dependent on a normal gut 
microbiome, and plays a key role in the rewarding effects of cocaine. This introduces a new line of gut-immune-brain 
communication with clinical translational potential. 

Funding: NIDA, NARSAD

Gray matter volume associated with cognitive reappraisal in cocaine-addicted individuals is also associated with 
negative emotionality

Pias Malaker1, Rachel A. Rabin1, Nelly Alia-Klein1, Rita Z. Goldstein11, and Muhammad A. Parvaz1

1 Icahn School of Medicine at Mount Sinai

Background: Cognitive-reappraisal (CR; i.e., modification of the emotional impact of stimuli through distancing or reinter-
pretation), is related to emotional well-being, and is an adaptive technique used to down-regulate attentional-bias to 
drug-related cues (over other stimuli) in addicted individuals. Though neuroimaging studies have examined functional 
networks underlying CR, the relationship between CR and morphological characteristics of these networks remain unclear 
in addicted individuals, wherein structural abnormalities are common.

Methods: Twenty-nine individuals with cocaine-use-disorder and 26 healthy controls underwent T1-weighted 3T MRI 
scans. Voxel-based morphometry analyses were used to quantify regional gray matter volumes (GMV). Separately, EEG 
data were collected during a CR task where participants were instructed to either ‘LOOK’ at or ‘DECREASE’ their reactivity 
to drug-related cues via CR. The late positive-potential (LPP; an EEG marker of motivated attention) amplitude difference 
(LOOK-DECREASE) was extracted. Personality traits were assessed using the Multidimensional Personality Questionnaire-
Brief Form (MPQ-BF).

Results: Whole-brain regression analysis revealed significantly higher GMV in the right inferior frontal, lateral orbital, and 
bilateral post-cingulate gyri with greater LPP amplitude difference in addicted individuals, but not in controls. Greater GMV 
in these regions were associated with lower MPQ-assessed negative emotionality.

Conclusions: Results suggest that addicted individuals with greater structural integrity of brain regions typically implicated 
in cognitive control and mindfulness perform better at CR and demonstrate lower negative emotionality. 

Role of APOE in the phagocytic clearance of cholesterol-rich brain tissue debris by microglia

Saima I. Machlovi, Alison Goate and Edoardo Marcora

Ronald M. Loeb Center for Alzheimer’s disease, Nash Family Department of Neuroscience, 
Icahn School of Medicine at Mount Sinai

Background: Genetic linkage and association studies strongly implicate Apolipoprotein E (APOE) as a major gene for 
late-onset Alzheimer’s disease (LOAD). APOE is the main cholesterol transport protein in the brain and is produced primarily 
by astrocytes, but also by microglia. APOE44 allele is associated with much increased LOAD risk (OR = 14.49) compared to 
APOE33 allele.  In light of additional common AD risk variants associated with genes enriched in cholesterol metabolism, 
phagocytosis and the innate immune system, we aim to explore the role of microglial APOE in the phagocytic clearance of 
tissue debris.

Methods: We prepared primary microglia cultures from P1-P3 pups of wild-type and homozygous APOE3 or APOE4 
knockin mice to investigate the impact of APOE genotype on the phagocytic  clearance of brain tissue debris. In particular, 
we explored phagocytic uptake and clearance of pHrodo-labeled myelin fragments using the IncuCyte live imaging 
platform.

Results: Wild-type, APOE33 and APOE44 primary microglia takes up to 6 days to clear pHrodo-labeled myelin fragments. 
Phagocytic clearance by APOE44 primary microglia show longer half-life (44h) compared to wild-type (39h) and APOE33 
(30h). 

Conclusions: APOE44 primary microglia show delayed clearance suggesting that defective phagocytic clearance of 
cholesterol-rich brain tissue debris by microglia may be implicated in AD pathogenesis. 

Funding: BrightFocus Foundation

Processing of prediction errors in amygdala. 

Chris Lim, Ki Goosens

Prediction errors are a type of neural signal generated when actual outcomes and expected outcomes do not match; these 
errors can drive neural plasticity. The extent to which the amygdala, a brain region important for aversive learning and 
memory, uses prediction error to drive fear learning is not known. We examined the sensitivity of amygdala neurons to 
negative aversive prediction error (NPE), a type of error generated when an outcome is expected but does not occur, by 
using a time-lapse microendoscopy to monitor calcium dynamics in amygdala neurons across auditory fear conditioning 
and long-term recall in mice. Consistent with the idea that prediction errors enhance learning, we found that introducing 
NPEs during fear conditioning by varying the timing of footshock following each auditory stimulus increased the strength of 
auditory fear recall and also increased the number of tone-responsive neurons during recall. We also found that 76% of the 
imaged neurons were demonstrated NPE activity, in which neural firing was significantly elevated during times of NPE.  
NPEs were observed in as little as two conditioning trials, suggesting that the amygdala or its inputs encodes information 
about the timing of aversive outcomes in as little as one trial.The NPE-evoked calcium response increased as the number of 
NPE cumulated across the trials. These data give us an insight into the mechanisms of the prediction error processing in 
amygdala.
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Microbiome depletion disrupts transcriptional homeostasis and reduces persistence of cocaine sensitization
K.R.Meckel, D.D.Kiraly

Department of Psychiatry, Icahn School of Medicine at Mount Sinai

Background: Increasing evidence suggests that the bacterial composition of the gut microbiome significantly affects brain 
and behavior in animal models of psychiatric disease. Psychostimulant addiction represents a public health crisis leading to 
tremendous morbidity. Our research examines the effects of the microbiome in models of cocaine use disorder.

Methods: Microbiome depletion was induced in mice via antibiotics in their drinking water and compared to untreated 
controls. Locomotor sensitization was induced with five daily injections of 10mg/kg cocaine, and after 28 days of 
withdrawal a cocaine challenge was given and persistence of locomotor sensitization was assessed. Nucleus accumbens 
(NAc) was then isolated and tissue processed for RNA-seq analysis. 

Results: Antibiotic-treated mice exhibited significantly reduced persistence of locomotor sensitization after prolonged 
withdrawal. RNA-seq analysis from the NAc found that while cocaine-challenged control animals showed changes in 
approximately 200 genes, antibiotic-treated mice had significant changes in 3,610 genes. Of note, CREB and many 
downstream targets were significantly decreased in antibiotic-cocaine mice. 

Conclusion: Animals lacking a complex gut microbiome show significantly diminished persistence of cocaine-induced 
behavioral plasticity. Molecular analyses demonstrate significant alterations in NAc gene expression in microbiome-
deficient animals, including in networks of genes known to affect synaptic plasticity. These findings suggest that the 
microbiome may serve as a key homeostatic regulator of gene expression in the brain, and suggest that the microbiome 
has potential as a translational research target. 

Funding: NIDA, NARSAD

MESOLIMBIC CIRCUIT MECHANISMS OF INDIVIDUAL ALCOHOL DRINKING BEHAVIORS.
S. MONTGOMERY, C. MOREL,B. JUAREZ, M. FLANIGHAN, E. CALIPARI, M.H. HAN.

Department of Pharmacological Sciences and Neuroscience, Friedman Brain Institute and 
Center for Affective Neuroscience, Icahn School of Medicine at Mount Sinai, New York.

Background: Alcohol use disorders (AUD) remain a global health burden, with ~6% of all deaths worldwide attributable to 
harmful alcohol consumption.An intriguing phenomenon of alcohol use in the human population is the variation in 
consumption among individuals;some consume in a controlled manner,while others engage in pathological consumption 
that may lead to alcohol dependence.The progression of AUD involves the dysfunction of dopamine neurons in the ventral 
tegmental area that specifically project to the nucleus accumbens.In order to uncover individual neurophysiological drinking 
profiles prior to and after alcohol use,neural monitoring of this VTA-NAc DA circuit was performed using in vivo fiber 
photometry.

Methods: Using a two-bottle choice voluntary alcohol paradigm, we were able to establish individuation in drinking among 
isogenic mice.Low (LAD) and high (HAD) drinking mice were parsed into groups based on alcohol preference and 
consumption. We then utilized electrophysiological recordings and fiber photometry to assess the activity of VTA-NAc DA 
neurons in a cell type and circuit-specific manner.

Results: We revealed that the spontaneous activity of VTA-NAc DA neurons was selectively higher in LAD mice, whereas 
HAD mice had a firing profile similar to controls.

Conclusions: Fiber photometry is now being used to reveal whether a difference in VTA-NAc DA circuit sensitivity in mice 
drives individual drinking differences.

Funding: R01 AA022445

The Center for Excellence in Youth Education: A Best Practice Model for Developing Science Enrichment Pipeline 
Programs for Urban Minority and Disadvantaged Youth

Alyson Mehr LMSW, Erin Page MPH, Scarlett Perry, Maria Priyma
Center for Excellence in Youth Education, Center for Multicultural and Community Affairs, 

Icahn School of Medicine at Mount Sinai

Background: Despite the improvement in public education, racial ethnic disparities in educational attainment outcomes 
persist for youth in grades K-12. Black and Latino youth experience lower rates of completion of Science and Engineering 
undergraduate degrees due to lower rates of high school completion and college enrollment. Therefore, Black and Latino 
youth become underrepresented in science and medicine. 

Early exposure and hands-on experiential learning within STEM is shown to promote interest in these career fields and have 
a positive impact on students’ self-perception as a scientist.  

Methods: CEYE has conducted a theoretically grounded portfolio of science enrichment programs for urban minority and 
economically disadvantaged youth. The success and impact of CEYE’s program portfolio delivers a hands-on curriculum 
and internships and positions students to participate in real-time hospital and research environments with relevant course-
work and opportunities to increase communication skills, reflect on experiences, and foster the development of a “scientist 
identity. Additional non-academic support services encourage youth development and persistence as they transition from 
middle school to college.

Conclusion: Rigorous and longstanding science pipeline programs can contribute to increasing and sustaining diversity in 
the physician and physician scientist workforce. 

Funding: Science and Technology Entry Program, Pinkerton Foundation

Differential Attention to Sensory Stimuli in Autism Spectrum Disorder
McLaughlin, C., Guillory, S., Foss-Feig, J.H.

Seaver Foundation

Background: Autism spectrum disorder (ASD) is commonly characterized by sensory abnormalities. It remains unclear if 
attention to sensory stimuli differs between ASD and typically developing (TD) individuals. We sought to quantify differences 
in neural markers of attention to visual and auditory stimuli between ASD and TD.

Method: EEG was recorded from ASD and TD participants during visual and auditory oddball tasks (VOD and AOD). Each 
task consisted of 450 trials in pseudorandom order; 80% presented a “standard” stimulus, 10% presented a “target” 
stimulus, and 10% presented a “novel” stimulus. Participants responded only to target stimuli. Amplitudes of P3a (novel) 
and P3b (target) event-related potentials were assessed. 

Results: During VOD, ASD (9.75µV) and TD (10.25µV) displayed similar P3a amplitude (Cohen’s d=.17), but ASD had 
substantially enhanced P3b response (ASD: 12.48µV; TD: 9.12µV; Cohen’s d=.87). During the AOD task, ASD and TD did 
not differ in either P3a amplitude (ASD: 5.65µV; TD: 5.89µV; Cohen’s d=.09) or P3b amplitude (ASD: 4.71µV; TD: 4.58µV; 
Cohen’s d=.05). Behavioral performance of target detection did not differ between groups.

Conclusion: Our findings identify a large between-group effect size only in visual P3b, suggesting individuals with ASD 
attend more strongly to visual target stimuli than TD. ASD individuals may allocate attentional resources differently in 
response to visual but not auditory, and target but not novel, stimuli. This finding is consistent with enhanced visual 
perception in ASD.

Funding: Seaver Foundation
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Efficient Differential Gene Correlation Analysis for Large-scale Multi-omic Data
Ryan Neff*, Minghui Wang*, Erming Wang*, Andrew McKenzie*, Xiaochuan Wang^, and Bin Zhang*#

* Icahn School of Medicine at Mount Sinai
^ Tongji Medical College, Huazhong University of Science and Technology

# Corresponding Author

Transcriptomic signatures are increasingly generated alongside other high-dimensional data types in multi-omic studies 
including genetics, proteomics, and epigenomics. Meanwhile, techniques and computational resources to analyze such 
data have become increasingly integrated. This effort makes differential correlation analysis, a promising new technique to 
identify gene perturbation across disease and control subjects, accessible for a wide range of multi-omic datasets by 
leveraging high-performance computing systems to execute fast and robust analyses.

We present the DGCA 2.0 R package, a significantly improved and highly parallelized version of DGCA 1.0, for identifying 
multi-omic differential correlations across multiple conditions. Our new package can now detect both non-linear and linear 
changes in correlation (such as for gene-protein, gene-phenotype, and gene-epigenome pairs) using the mutual information 
and the biweight midcorrelation metrics. 

Application of DGCA 2.0 to a cohort of transcriptomic and methylation data of 855,000 features uncovers many novel AD 
epigenetic signatures which influence known AD gene signatures. Furthermore, differentially correlated gene pairs detected 
by DGCA 2.0 are enriched for 50% more known AD disease pathways and signatures than those detected by the previous 
version.  

In conclusion, DGCA 2.0 significantly improves the accuracy while greatly reducing the computational time of differential 
correlation analysis. DGCA 2.0 will be an important tool for identifying genomic and epigenomic signatures, networks and 
mechanisms underlying complex biological systems and human diseases.

Funding: NIH

Altered immune function in peripheral blood cells of Parkinson’s disease 

Madison Parks1, Elisa Navarro1, Evan Udine11, Brian M. Schilder1, Giulietta Riboldi2, Tamjeed Skider1, Edoardo Marcora1, 
Susan Bressman3, Stephen Frucht2, Rachel Saunders-Pullman3,  John Crary1 and Towfique Raj1

1 Icahn School of Medicine at Mount Sinai, New York, NY
2 New York University, New York, NY

3 Mount Sinai Beth Israel, New York, NY

Background: Parkinson’s disease (PD) is a neurodegenerative disease resulting in motor and cognitive impairment. Recent 
genetic studies have identified over 90 loci and suggest a role of the innate immune system in disease. We propose to 
collect patient immune cells for determination of altered gene networks in disease. 

Methods: We are generating large-scale genomic and transcriptomic data from monocytes of PD cases and aged-matched 
controls. We have also generated single-cell RNAseq (sc-RNAseq) which would help to elucidate the role of monocyte 
subsets in disease. 

Results: Transcriptomic analysis shows dysregulation of gene expression, highlighting the role of the immune system in PD 
and pathway analysis shows significant enrichment for genes associated to lysosomal activity. We have functionally 
validated these findings in monocyte-derived macrophages of PD-cases. These results have been validated via sc-RNAseq. 

Conclusions: Our recruitment efforts have resulted in the generation of a large-scale dataset including genomic and 
transcriptomic data from PD patient and controls. Alterations found in the peripheral immune system of patients can serve 
as an important source for immune biomarker discovery.

Funding: Funding is provided by Michael J. Foxx Foundation and the NIH.

Prefrontal top-down cortico-cortical projection in control of attentional behavior

K. J. NORMAN#, H. KOIKE#, S. LOPEZ, K. CARO, J. BATEH,E. NABEL, M. FLANIGAN, D. KATO, Y. GARKUN, K. YAMA-
MURO, Z. DONG, M. DEMARS, M. G. BAXTER, S. J. RUSSO, *H. MORISHITA 

FBI, Mount Sinai
# = contributed equally

Background: Attention is a goal-directed process that facilitates detection of relevant sensory stimuli. Attention deficits are 
frequently observed in psychiatric disorders, yet the underlying neural circuits remain unresolved. Previous studies across 
species have shown that the frontal cortex—particularly the anterior cingulate cortex (ACC) — contributes to top-down 
regulation of sensory processing in the visual cortex (VIS). Here, we aim to examine the role of long-range ACC>VIS 
projecting neurons in top-down control of visual attention behavior. 

Method: We integrate circuit-based techniques to monitor and manipulate neural activity in mice performing freely moving 
attention behavior with a translational automated touchscreen system.

Results: Chemogenetic suppression of ACC>VIS projections impairs attention performance in the 5-choice serial reaction 
time task. Projection-selective fiber photometry imaging in behaving mice points to a key role of this circuit in attention. 
Direct optogenetic inactivation of top-down circuits during period of sustained attention disrupts attention. Excitatory 
optogenetic modulation of the projection further reveals frequency-dependent improvement of attention. 

Conclusion: Our data demonstrate that frontal-sensory projections are a key enactor of attentional behavior. Our findings 
may provide circuit-based insight into the pathophysiology and intervention strategy for impaired visual attention in 
neuropsychiatric disorders.

Funding: NIH 

Sex differences in the interaction between biomechanical properties of rat intervertebral discs and mechanical pain 
following annular puncture injury

Grace E. Mosley, Phillip Nasser, Minghui Wang, Alon Lai, Daniel Charen, Thomas W. Evashick-Rogler, James C. Iatridis

Background: Low back pain is more common in women than men, yet most studies of intervertebral disc (IVD) degenera-
tion do not address sex differences. In humans, there are sex differences in spinal anatomy and degenerative biomechani-
cal changes, and chronic pain animal models have demonstrated sex differences in pain transduction. However, few 
studies investigate sex differences in IVD degeneration models. IVD puncture is known to result in progressive biomechani-
cal alterations, but whether these IVD changes correlate with pain is unknown. 

Methods: 24 male & 24 female four-month-old Sprague-Dawley rats underwent a sham or annular puncture injury surgery 
(n=12 male, 12 female). In injury groups, three lumbar IVDs were each punctured three times and injected with TNF-alpha. 
Mechanical allodynia was tested biweekly using von Frey filaments. At six weeks, rats were euthanized and motion 
segments were dissected for biomechanical testing. 

Results: Annular puncture injury increased mechanical allodynia compared to sham in males but not females up to six 
weeks after injury. Sex effected torque range and torsional stiffness, with males exhibiting greater stiffness and torque 
range. Most correlations were clustered within testing approach.

Conclusion: This study demonstrates that males and females respond to IVD injury differently. Given the absence of 
correlation between mechanical allodynia and biomechanics, pain cannot be attributed completely to biomechanical 
changes. 

Funding: NIH
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Alteration of Three-Dimensional Chromatin Architecture by Schizophrenia 
Risk Loci Across Major Neurotransmitter Systems

Samuel Powell, Medical Scientist Training Program, Icahn School of Medicine at Mount Sinai1

Callan O'Shea 1, Prashanth Rajarajan 1, Kristen Brennand 1, Schahram Akbarian 1 
1 Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai

Schizophrenia is a debilitating neuropsychiatric disorder that is driven by pervasive dysfunction in several major neurotrans-
mitter systems. The mechanisms by which schizophrenia risk variants disrupt typical neuronal functions remain poorly 
understood.  Much of the genetic risk for schizophrenia is driven by common variation enriched in gene-regulatory portions 
of genome.  Emerging evidence highlights the essential role of three-dimensional chromatin structures in normal cell biology 
and disease-associated molecular abnormalities.  In order to build mechanistic insights into the role of gene-regulatory 
schizophrenia risk loci in driving neuronal dysfunction, we generated isogenic cortical excitatory, midbrain dopaminergic, 
and forebrain GABAergic neurons from human induced pluripotent stem cells (hiPSCs) and assessed global three-
dimensional (3D) chromatin dynamics using in situ HiC.   Combining these datasets with matched RNA-sequencing and 
ChIP-sequencing revealed 3D genomic structures shared among and specific to cells of defined neurotransmitter system 
identities.  Schizophrenia risk loci were mapped to neuronal chromatin loops across the three major neurotransmitter 
systems and revealed cell-type specific enrichment in gene-regulatory structures.  Overall, these data show the preferential 
localization of psychosis risk loci in neuronal 3D chromatin structures and will serve as a platform to test hypotheses that 
link 3D genome regulation abnormalities to specific phenotypes in defined neurotransmitter systems strongly implicated in 
Schizophrenia.

Validating the Chronic Social Defeat Stress paradigm as a model of depressive-like behavior in C57BL/6 mice for 
assessing the effects of social hierarchy on susceptibility to depression.

Afsana Rahman, Katherine LeClair

Center for Affective Neuroscience, Icahn School of Medicine at Mount Sinai

BACKGROUND: Depression is a debilitating mental disease that affects millions, significantly impacting daily life. Previous 
studies have pointed towards a link between susceptibility to depression and social status in humans; those with low social 
status encounter more stress leading to higher rates of depression. Yet the neurological and behavioral basis for this 
correlation is contested. To explore the biology underlying the relationship between social hierarchy, stress susceptibility, 
and depressive-like behavior, it is essential to validate behavioral models like the Chronic Social Defeat Stress (CSDS), a 
standardized protocol for repeated social stress. To assess the model’s validity, I analyzed aggressor CD-1 mice’s behavior 
towards experimental mice in the CSDS, to see if the level of stress received is the same or randomized for dominant and 
subordinate experimental mice.

METHOD: We analyzed the recorded CD-1 mice aggression towards the experimental mice in the CSDS by using the 
Observer XT program. 

RESULTS: No significant statistical difference between the aggressor attacking both the dominant or subordinate animals 
was observed. 

CONCLUSION: Based on this data we can exclude the aggressive behavior toward mice subjected to stress, as a 
confounding factor which affects the depressive-like behavioral outcome in mice of a social hierarchy.

FUNDING: NIH grants

Elucidating the role of KCNJ6 in a human neuronal model of alcohol use disorder

Iya Prytkova

Slesinger and Goate laboratories

Background: Alcohol Use Disorder (AUD) is highly heritable, affecting adults and adolescents worldwide. GWAS have 
identified multiple variants within KCNJ6 associated with an electrophysiological endophenotype for AUD risk, which are 
associated with elevated KCNJ6 mRNA levels in frontal cortex. KCNJ6 encodes GIRK2, a G protein-coupled inwardly-
rectifying potassium channel, which regulates neuronal excitability and is directly activated by alcohol. This project aims to 
elucidate the contribution of KCNJ6 in controlling excitability of human neurons as well as their response to alcohol. 

Methods & Results: NGN2 induction is used to generate a pure population of excitatory neurons, and an inducible 
lentivirus is used to increase KCNJ6 expression. We also plan to use CRISPRa to upregulate endogenous KCNJ6. KCNJ6 
upregulation will be confirmed by qPCR and Western blotting. Whole-cell patch clamp is used to determine the optimal 
neuronal differentiation time-point for data collection. Patch clamp and calcium imaging will be used to assess possible 
changes in basal activity and excitability of the neurons. We hypothesize that these measurements will show that elevated 
KCNJ6 expression will result in less active and less excitable neurons, and that this may modulate responses to alcohol.

Conclusions: This human-based neuronal model provides a platform for probing the role of an AUD gene (e.g., KCNJ6) 
and testing the functional effects (e.g., activity, transcriptomics) of alcohol exposure on neurons. 

Funding: Collaborative Study on the Genetics of Alcoholism (COGA)

Evidence of HIV Genome integration in the Human Brain

Amara Plaza-Jennings, Tianxiong Yu, Lotje De Witte, Susan Morgello, Schahram Akbarian

Icahn School of Medicine at Mount Sinai and University of Massachusetts Medical School

BACKGROUND HIV is known to enter the brains of patients early in the course of infection and can lead to a spectrum of 
neurologic diseases, collectively referred to as HIV-associated neurocognitive disorders. Many questions remain unan-
swered about HIV infection in the brain, including which cell types can be infected, the mechanisms governing HIV integra-
tion and latency, and whether the brain can serve as a latent viral reservoir. 

METHODS To study HIV in the brain, we are using frozen human brain from HIV+ patients enrolled in the Manhattan Brain 
Bank. Using florescence-activated nuclei sorting (FANS), we isolate DNA in a cell type specific manner and sequence viral 
integration sites and viral sequences. 

RESULTS Thus far, we have been able to detect and sequence viral integration sites in non-neuronal cell populations, even 
from the brains of patients who have been virally suppressed with anti-retrovirals for decades.  

CONCLUSION To our knowledge, this is the first time that viral integration sites have been sequenced in the brain, provid-
ing compelling evidence that integrated virus can persist even in the brains of patients who have been virally suppressed 
for several years. Further characterization of these integration sites from an epigenomic perspective will help us understand 
the mechanisms governing HIV integration in the brain. 

FUNDING Supported by the NIH
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FUNCTIONAL ANALYSIS OF SCHIZOPHRENIA-ASSOCIATED GENES IN HIPSC NEURONS

Marliette Rodriguez-Matos, Nadine Schrode, Seok-Man Ho, Amanda Dobbyn, Kristen J. Brennand

Departments of Genetics and Genomics, Stem Cell and Regenerative Biology and, Neuroscience
Icahn School of Medicine at Mount Sinai, NY 10029.

Schizophrenia (SZ) is a highly hereditary and polygenic neuropsychiatric disorder. Genome-wide association studies have 
identified 145 SZ-relevant single nucleotide polymorphisms (SNPs), mostly located in enhancer regions of genes crucial for 
neuronal function. Recently, the Common Mind Consortium identified genes whose expression is associated with these 
“eSNPs”, including FURIN, SNAP91 and TSNARE1. SZ mouse models and human postmortem brains have shown that 
these genes may be linked to phenotypic deficits in synaptic density and dendritic arborization. To investigate their 
functional roles, we used two experimental approaches: CRISPR activation and interference (CRISPRa/i) in neural progeni-
tor cells (NPCs) for SNAP91 and TSNARE1 and CRISPR-mediated single base-pair (bp) editing in human induced pluripo-
tent stem cells for FURIN. We investigated the effects of eSNP allele modulation on FURIN expression and functionally 
validated the role of differential expression of the 3 genes on induced NGN2 excitatory neurons. Decreasing SNAP91 
expression via CRISPRi, reduced both puncta count and size for SYNAPTOPHYSIN1+, while only puncta count but not size 
upon repression of TSNARE1. Additionally, gene expression of FURIN in single bp edited neurons decreased significantly 
by roughly 50% as early 7-day old neurons and are undergoing phenotypic analysis. Our results help us understand how 
schizophrenia-associated common variants might impact synaptic function and contribute to schizophrenia risk.

Morphometry of the ACC and Insula by Childhood Trauma Subtypes 
Molly Schneider BA1, Laurel Morris PhD1, Gaurav Verma PhD2, James Rutland2, Stephanie Brown PhD, Sara Costi MD1, 

James Murrough MD, PhD1,3, Priti Balchandani PhD2. 
1 Mood and Anxiety Disorders Program, 2 Translational and Molecular Imaging Institute

3 Nash Family Department of Neuroscience
 
Background: Studies assessing relationships between major depression (MDD), childhood trauma, and region-specific 
gray matter volume reduction have produced mixed results. This may be attributable to the heterogeneity of MDD pheno-
types and types of childhood maltreatment. We therefore assessed the influence of childhood trauma subtypes on ACC 
and insula gray matter, regions implicated in stress and suicidality.
 
Methods: Adults with MDD (n=27) and controls (n=28) underwent 7 Tesla MRI. History of adverse early life events, depres-
sion severity, and suicidality were assessed with Childhood Trauma Questionnaire (CTQ), Montgomery Asberg Depression 
Rating Scale (MADRS), and Beck Scale for Suicidal Ideation (BSS), respectively. Gray matter volume of the anterior cingu-
late cortex (ACC), insula, and amygdala were examined.
 
Results: Subjects with higher emotional abuse (r(52)=-.355, p=.008) and neglect (r(52)=-.374, p=.005) CTQ subscores 
exhibited lower left caudal ACC volumes. Subjects with higher BSS scores had smaller right insula volumes (r(52)=-.403, 
p=.003). No significant correlations were found between CTQ subscores and right insula volume nor BSS score and cACC 
volume. Correlations survived after controlling for depression severity. 

Discussion: These data illustrate the specific impact of emotional trauma on ACC volume and SI on insula volume, adding 
to literature on biological distinctions between MDD clinical phenotypes.

Funding: NIMH

Social Cognition in Personality Pathology: Dimensional Construct or Disorder-Specific? 
Rutter, SB1, Derish, N1, McClure M1, Hazlett, EA1,2, New, AS1, & Perez-Rodriguez, MM1

1ISMMS; 2James J Peters Bronx VA Medical Center

Background: Social cognition is crucial for role functioning. However, social cognitive deficits in personality disorder 
pathology are less understood. The current literature suggests either a general deficit related to personality pathology or 
specific deficits in each personality disorder (PD). 

Method: We administered the Movie for the Assessment of Social Cognition (MASC) to 79 participants (Schizotypal PD 
[SPD] n=26, Borderline PD [BPD] n=19, and healthy control [HC] n=34). The MASC is a naturalistic social cognition task of 
mentalizing accuracy. We calculated overall accuracy, number of error types (hyper-, hypo-, and no-mentalizing), and 
accuracy for each item type (thoughts, intentions, and emotions). MASC measures were compared across diagnostic 
groups in ANCOVA’s. 

Results: After controlling for basic understanding of the task, results suggest a marginally significant effect of diagnostic 
group on overall MASC accuracy (p=0.059), with no significant differences in the number of errors committed (p>0.05). For 
MASC accuracy, the SPD group performed significantly worse than the HC group (p=0.024) and there was a trend for 
worse performance compared to the BPD group (p=0.076). We found a significant effect of group on MASC thought items 
(p=0.02) with the SPD group performing worse. There was no effect of diagnosis on intention or emotion items (p>0.05). 
The BPD group did not significantly differ from the HC group on MASC accuracy or thought items (p>0.05). 

Conclusion: This suggests that individuals with BPD do tend to perform as well as HC’s, while individuals with SPD 
demonstrate specific social cognitive deficits, supporting the idea of specific deficits in each PD.

Funding: VISN3 MIRECC; BIC; CSTA

Crem Isoform Dysregulation Mediates Impulsivity and Heroin Self-Administration Vulnerability

Tanni Rahman, Natasha Berryman, Yanhua Ren, Joseph Landry, Yasmin L. Hurd

Departments of Psychiatry and Neuroscience, Icahn School of Medicine at Mount Sinai. 

The number of heroin-related overdose deaths reached astronomical figures over the past decade. Understanding the risk 
factors that predispose an individual to addiction is one step to combat the crisis. Impulsivity, a behavioral trait that is 
thought to be mediated in part by the nucleus accumbens core (AcbC) and nucleus accumbens shell (AcbSh), has repeat-
edly been demonstrated to be a risk factor for drug addiction. The molecular mechanisms within these mesolimbic brain 
regions that may contribute to such neuropsychiatric disorders are, however, still unknown. Our previous work linked the 
cAMP Response Element Modulator (Crem) gene to impulsivity and heroin self-administration. Nevertheless, limited 
information exists regarding the potential function of Crem isoforms, Cremτ and Icer, in these maladaptive behaviors. The 
current study utilizes a rodent ADHD model that consists of the spontaneously hypertensive rats (SHRs) and non-impulsive 
Wistar Kyoto rats (WKYs). Here, we interrogate the dysregulation of Cremτ and Icer expression, their downstream mecha-
nisms, and upstream epigenetic regulation between SHRs and WKYs in the AcbC and AcbSh. Gene and protein expression 
results revealed that Icer is up-regulated in the AcbC and AcbSh of SHRs. Current studies are underway to determine 
whether Icer manipulation may be a novel avenue for therapeutic intervention of impulsive behavior. 

This study was funded by NIH DA030359.
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Mechanistic overlap between pharmacodynamics and pathogenesis across the spectrum of human disease.

Sankalp S Sonar*, You-Jeong Park*, Pamela Sklar*, Douglas Ruderfer^, Alexander W Charney* 

Mount Sinai Hospital*, Vanderbilt University^

Background: Neurobiological hypotheses of mental illness have long been inferred from an understanding of the mecha-
nisms of pharmacological agents. With recent advances in genomics demonstrating highly polygenic foundations for these 
conditions, it is unclear how drug mechanisms and disease pathogenesis relate to one another. We aim to uncover the 
overlap between genetic underpinnings and the drug interventions of these disorders. 

Methods: Here, we assess this relationship utilizing large-scale databases linking drugs to indications, side effects and 
molecular targets with genetic analyses of schizophrenia and other neuropsychiatric conditions.

Results: Preliminary findings demonstrate a polygenic overlap between the pathogenesis of psychosis and mechanisms of 
drugs that both cause and treat this phenotype. Analyses applying this method across a range of human phenotypes are 
ongoing. 

Conclusion: Taken together, our findings demonstrate a novel approach to intersecting complex trait genetics with 
pharmacological mechanisms and has the potential to facilitate the translation of genetic findings to therapeutic develop-
ment.

Funding: Charney Seed Fund

Cognate striatal microglia-neuron interactions are important in dopamine-regulated behaviors 

Hayley Strasburger, Pinar Ayata, Ana Badimon, Miguel Fribourg-Casajuana, Anne Schaefer.

Nash Family Department of Neuroscience, Friedman Brain Institute, Icahn School of Medicine at Mount Sinai

Background: Microglia, the innate immune cells of the central nervous system, interact with synaptic elements in a 
neuronal activity-dependent manner and fine-tune synaptic circuits. In order to perform this function, we propose that 
microglia must be able to precisely sense changes in neuronal activity through neurotransmitters or physical contact. 
Heterogeneity of neurons and neurotransmitters across the brain implies that microglia in different regions must also be 
uniquely equipped to respond to diverse signals of neuron activation. We postulate that microglia may sense changes in 
region-specific neuronal activity by the expression of the according neurotransmitter receptors.  

Methods/Results: Here, we show that striatal microglia sense and respond to changes in neuronal activity through their 
ability to respond directly to dopamine. Single-nuclei microglia sequencing, Imagestream analysis, and in situ single-
molecule hybridization identified a unique subset of microglia that expresses the dopamine receptors on 10% of striatal 
microglia. In order to test the functional significance of this receptor on microglia, we are deleting Drd1a selectively in 
microglia using a Cx3cr1CreErt2Drd1afl/fl mouse line. We will show changes in gene expression and behavior that occur as 
a consequence of ablating the microglial response to dopamine in the striatum. These findings highlight the important role 
of cognate microglia-neuron communication in regulating neuronal activity during homeostasis and in disease. 

Funding: NIH

Identification of novel substrates for protein monoaminylation, and their regulation by drugs of abuse

A.F. Stewart1, R.M. Bastle1, R. Thompson3, A. Lepack1, S. Fulton1, L. Farrelly1, Y. Lu1, H. Molina4, T.W. Muir3, I.S. Maze1,2

1Dept. Neuroscience, 2Pharmacological Sciences, Icahn School of Medicine at Mount Sinai, New York, NY 10029-5674
3Dept. Chemistry, Princeton University, Princeton, NJ 08544

4Proteomics Resource Center, Rockefeller University, New York, NY 10065-6399

Monoamines are traditionally regarded as chemical signals that act extracellularly on surface bound receptors in brain. 
However, recent work from our lab demonstrates that non-vesicular monoamines have a neurotransmission-independent 
function in nuclei of monoaminergic cells, whereby they can be transamidated onto glutamine 5 of histone 3 to act as a 
novel epigenetic marker relevant in pathophysiological conditions, such as substance abuse disorders (SADs). Therefore, 
we hypothesized that non-histone proteins may similarly be monoaminylated. To selectively isolate monoaminylated 
proteins in brain, we developed a novel endogenous chemical tagging method to specifically immunoprecipitated (IP) 
dopaminylated/noradrenylated proteins. This approach utilizes the unique chemistry of the catechol ring to selectively add 
biotin tags to endogenously modified proteins. Following chronic drug self-administration in rats, immunoprecipitations 
coupled to mass spectrometry identified novel monoaminylated proteins, such as CAMKIIg and Homer1, with their mono-
aminylation states regulated by drugs of abuse. Together, these data indicate a paradigm shift in our understanding of roles 
for monoamines in cellular signaling, and may represent a novel mechanism underlying the pathophysiology of SADs.

Investigating α-Synuclein mediated Inflammation, Localization and Degradation

Steven Seegobin, Insup Choi, Zhenyu Yue

Department of Neurology, ISSMS, New York, NY

The neuropathological hallmark of Parkinson’s disease (PD) is identifiable by the presence of inclusions called Lewy Bodies 
(LBs). Its main component is aggregated α-Synuclein(αS), which in a monomeric state, is a 14kDa protein that is prone to 
forming oligomers and subsequent amyloid fibrils. One intriguing hypothesis in the pathogenesis of PD is that various forms 
of αS may trigger the activation of microglial cells, which can lead to release of pro-inflammatory molecules that are 
cytotoxic to dopamine-producing neurons. Toll like receptors (TLRs) present on microglial cells have been implicated in 
responding to αS and inducing cytokine release both in vitro and in vivo. Using an HEK293T Luciferase Assay based 
system, TLRs were expressed along with adapters or co-receptors and treated with various forms of αS to determine NFκB 
induction. With this approach novel adapters were identified, along with co-receptor interactions. In addition, to prevent the 
induction of inflammation by αS, the propagation and release of αS has been studied in neurons and glial cells, such that 
various locations and methods of degradation of αS have been identified. Using a recently discovered LysoIP method to 
obtain whole lysosomes in HEK293T cells, fibrillar forms of αS were found to localize within lysosomes for possible degra-
dation. Novel peptides used to enhance the autophagy/lysosomal pathway were tested in primary microglial cells to 
potentially degrade αS and prevent its propagation, release and inflammatory cycle. 

RO1-5P50NS094733-03
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The role of the innate immune system in Parkinson’s disease

Evan Udine1, Elisa Navarro1, Madison Parks1, Tamjeed Sikder1, Giulietta Riboldi2, Brian Schilder1, Katia Lopes1, Susan 
Bressman1, Steven Frucht2, Rachel Saunders-Pullman3, John Crary1, Towfique Raj11

1 Departments of Neuroscience, Genetics and Genomic Sciences, Ronald M. Loeb Center for Alzheimer's disease, Icahn 
School of Medicine at Mount Sinai, New York, NY

2 New York University, New York, NY
3 Mt. Sinai Beth Israel, New York, NY

BACKGROUND: Recent studies have implicated the innate immune system in idiopathic Parkinson’s disease (PD) patho-
genesis. Genome-wide Association Studies (GWAS) of PD have highlighted loci containing genes that are expressed in 
peripheral monocytes, however the causal genetic variants and underlying mechanisms for many of these associations 
remain unknown.  

METHOD: To understand this relationship, we have generated transcriptomic (RNA-seq) and genomic data for expression 
Quantitative Trait Loci (eQTL) mapping from monocytes of PD cases and controls. We utilize bioinformatics approaches to 
prioritize potential causal variants and pathways of dysregulated gene expression. 

RESULTS: eQTL analysis has shown altered expression or splicing in peripheral monocytes for 29 genes associated with 
PD, including lysosome relevant genes CTSB and MTOR. We are currently generating our own data to validate these results 
in a clinical cohort.

CONCLUSION: With the generation of this large-scale dataset we will better understand the mechanisms by which genetic 
variants confer risk to PD in the peripheral immune system.

FUNDING: This work was supported by the US National Institutes of Health and Michael J Fox Foundation

Sleep Disturbances and Stress among Suicide Attempters and Non-Attempters
in Veterans 

Amanda Vitale; Sharon Alter; Caroline Wilson; Zhaoyu Wang; Hanga Galfalvy; InBae Choi; 
Natalia Mendelev; Rachel Harris; Marianne Goodman; Fatemeh Haghighi 

James J. Peters VAMC; Icahn School of Medicine at Mount Sinai  

Suicide is a leading cause of death in Veterans. Research has identified many factors that confer elevated risk for suicide, 
including sleep disturbances. This study investigates differences in sleep disturbances and stress among suicide attempt-
ers and non- attempters in US Veterans. Participants were sorted into three subject groups: Veterans who 1) meet criteria 
for Major Depressive Disorder (MDD) with a history of suicide attempts (n=30) 2) MDD without history of suicide attempts 
(n=34) 3) psychiatrically healthy controls (n=32). A clinical assessment including measures of both sleep quality and lifetime 
stress was taken along with a blood draw. Groups show significant differences in measures of both sleep and stress. MDD 
attempters show significantly more sleep disturbances than MDD non-attempters (p≤.02) and controls (p<.0001). MDD 
attempters also have more PTSD-related symptoms of military stress compared to MDD non-attempters or controls (p
≤.001). Veterans with a history of suicide attempt report greater sleep difficulties and higher levels of stress. Veterans who 
have attempted suicide trend toward increased frequency of sleep disturbances and perception of stress related to military 
service. Presently, we are investigating the profile of inflammatory markers in stress and suicide to begin to understand the 
varied sleep and stress profile differences in this heterogeneous population 

Research supported by VA Merit.

Antipsychotic drugs reduce blood-induced microglia inflammation and cell death 
James Vicari, Yonejung Yoon, Christopher Kellner, Charles Mobbs 

Icahn School of Medicine Mount Sinai

Background: Prolonged microglia activation is linked to neurologic diseases including Alzheimer’s Diseases, Multiple 
Sclerosis and stroke. Microglia are directly exposed to blood in Intracerebral hemorrhage (ICH), associated with inflamma-
tion and neurodegeneration. Previous screens identified antipsychotic drugs as inhibitors of LPS-induced microglial 
activation. We hypothesized that antipsychotic compounds that protect LPS-induced microglia would also reduce blood-
induced inflammation and death. 

Methods: BV2 mouse microglia were pretreated with 8uM antipsychotic compounds for 24hr prior to stimulation with 
murine whole blood for 24hr. Similarly, cells were stimulated with blood for 24hr prior to antipsychotic treatment for 24hr. 
The ratio of media secreted TNFa to MTT viability was used as a metric for inflammation and cell survival. 

Results: Blood exposure induced TNFa secretion from and moderate cell death in BV2 microglia. In both pretreatment and 
reversal designs, most antipsychotic compounds resulted in reduced TNFa and increased cell viability. In response to blood 
stimulation, top compounds reduced the ratio of TNFa:MTT by as much as 61.8% in pre-treated cells and 35.5% in the 
reversal design. 

Conclusions: Most antipsychotics were protective against both LPS and blood stimulation. However, few compounds were 
specifically protective depending on the stimulant. These studies support that antipsychotics offer a potential source of 
therapeutics to reduce neuronal damage mediated by overactive microglia.

Funding: Mount Sinai Department of Neurosurgery, NIH R01 AG062303

Care Transitions and Caregiver Burden in anti-NMDA receptor Encephalitis 
Amanda Tomlinson, Raia Blum, Anusha Yeshokumar 

Icahn School of Medicine at Mount Sinai 

Background: This study aims to assess care transitions and caregiver burden among caregivers of individuals with 
anti-NMDA receptor encephalitis (anti-NMDARE). This study will investigate factors associated with care transitions and 
caregiver burden as well as examine the relationship between transitions of care and caregiver burden. 

Methods: Caregivers of individuals with encephalitis were recruited via a link provided on advocacy organization websites 
to complete the study surveys. The surveys collected demographic information, the Care Transition Measure 15 (CTM-15) 
and the Zarit Burden Interview (ZBI). Results from 76 eligible caregivers of patients with anti-NMDARE were included in 
analyses. 

Results: Mean CTM-15 score was 51 (0-100 scale; SD: 25). Mean ZBI score was 44 (0-88 scale; SD:13), which falls into the 
moderate to severe burden range. ZBI scores were assessed by exploratory factor analysis to find underlying constructs 
among caregivers of individuals with anti-NMDARE, revealing four factors. Factor 1 (accounting for 51% of ZBI score 
variance) represented the impact of caring on caregivers’ personal lives. Increased Factor 1 scores correlated with lower 
CTM-15 scores (p<0.003) and not driving after anti-NMDARE (p<0.002). 

Conclusion: This study shows that stressors related to acute care management and post-discharge plans are associated 
with increased caregiver burden. Attention to these aspects of care transition and caregiver burden can inform future 
interventions, which may lead to improved outcomes in individuals with anti-NMDARE and their caregivers. 

Funding: None
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Systems Biology Approach for Identifying Molecular Perturbations associated with Repeated Blast Exposures in 
Military Operations

Caroline Wilson; Brian Choi; Natalia Mendelev; Zhaoyu Wang; Yungchao Ge; Gary Kamimori; Walter Carr; Fatemeh 
Haghighi

Icahn School of Medicine at Mount Sinai; James J. Peters VAMC; Walter Reed Army Institute of Research

Injuries from exposure to explosions rose dramatically during the Iraq and Afghanistan wars, which motivated investigations 
of blast-related neurotrauma. We have undertaken human studies involving military “breachers” who are exposed to 
controlled, low-level blast during a 10-day explosive breaching course. Using a systems biology approach, we assessed 
epigenetic (Illumina 450K methylation microarrays) and transcriptional (RNA sequencing) profile changes in blood from 34 
subjects with varying levels of lifetime blast exposure, along with daily self-reported physiological symptoms (with tinnitus, 
headaches, and sleep disturbances as the most frequently reported). We identified 10 significantly differentially methylated 
regions (DMRs) and genes associated with accumulative blast in trainees with high versus low lifetime blast exposure. 
Notably, gain of DNA methylation in breachers with high accumulative blast exposure corresponds to loss of gene expres-
sion in the paired box gene 8 (PAX8) antisense transcript, where it has been shown that PAX8 is involved in thyroid function 
and more recently sleep duration. Additionally, we found large number of transcriptional perturbations pre- vs post-blast 
exposure, with 67 robustly differentially expressed genes (≥1.5 fold change), including UDC1 and YOD1 (previously linked 
to TBI and neurodegeneration). 

Research supported by VA Merit. 

Commitment to Diversity

The FBI Leadership advocates unanimously for proactive promotion of diversity and inclusiv-
ity at all levels of all its activities both on campus and off campus. As a statement of this 
importance, we affirm that we will only participate in and organize symposia, panels, etc. that 
include women scientists, and we will work toward racial/ethnic diversity as well.

Recurrent Neural Network Models Constrained by in vivo Calcium Imaging Data
Yosif Zaki, Eugene Carter, Yu Feng, Lucia Page-Harley, Lauren Vetere, Tristan Shuman, Kanaka Rajan

Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai

Background: Recurrent neural networks (RNNs) are a powerful type of computational model that can be trained to match 
experimental observations including calcium imaging, electrophysiology, and behavioral data. Following training, RNNs 
offer unique insight into the network mechanisms capable of driving behavior, and can make novel predictions about 
connectivity and network behavior.

Methods: We trained RNNs to match target functions derived from in vivo calcium imaging data from hippocampal CA1 
neurons of control and epileptic mice running on a linear track across several weeks. We analyzed network architecture 
within an animal over time, variability across individual animals, and structural differences between control and epileptic 
mice.

Results: Training RNNs on neural data from control and epileptic mice yielded two groups of trained RNNs: ctrRNN and 
epiRNN, each containing a new recurrent weight matrix. We analyzed the connection strengths within each RNN and 
compared the changes to population dynamics between control and epileptic conditions.

Conclusions: We expect to find differences in causal interactions between control and epileptic mice. Moreover, these 
differences may be present at the beginning of behavioral training and remain fairly stable, or they may evolve in different 
ways across sessions. Results of this work will be able to uncover measurable signatures of altered hippocampal process-
ing in epilepsy.

Funding: James McDonnell Foundation, Cure Epilepsy, American Epilepsy Society, University

A Systematic Review of Cognitive Function in Children and 
Adolescents with Prenatal Exposure to Substances of Abuse 

Wagner A., B.S., Parvaz M.A., Ph.D.
Icahn School of Medicine at Mount Sinai

Background: Prenatal drug exposure has been linked to the development of various psychiatric conditions. We systemati-
cally reviewed fMRI studies examining the behavioral and neural underpinnings of inhibitory control and working memory in 
children and adolescents with and without prenatal drug exposure (PDE and NDE, respectively).

Methods: We systematically searched PUBMED, EMBASE, and PsychInfo for all fMRI studies on children, adolescents, 
and young adults, with prenatal drug exposure as a grouping variable, and brain activity and behavioral measures of 
inhibitory control or working memory as dependent variables.

Results: Most studies assessed group differences in inhibitory control using the Go/NoGo task. In addition to showing 
more commission errors than NDE, PDE also showed (fMRI contrast: NoGo minus Go) increased activation in the frontal 
cortices, postcentral gyrus, and caudate, and decreased activation in anterior cingulate and occipital cortices, and fusiform 
gyrus, compared to NDE. 

For working memory, using a visuospatial N-back task, most studies showed comparable task behavior, but observed (fMRI 
contrast: high versus low memory load) higher activations in the dorsolateral prefrontal, left inferior parietal, and occipital 
cortices in PDE, compared to NDE. 

Conclusions: These results suggest a compensatory mechanism, such that PDE may either require an increased effort 
from the same regions as NDE or recruit regions not typically involved in the task to perform comparably to NDE.

Funding: NIH and ISMMS
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Causal association of modifiable risk factors on the Alzheimer's endophenome

Shea J Andrews1 and Alison Goate1 

1Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai, New York, NY, USA

Background: We assessed the causal relationship of potentially modifiable risk factors on Alzheimer’s disease and 
Alzheimer’s endophenotypes (the Alzheimer’s enophenome).

Methods: We used GWAS summary statistics to conduct Two-Sample Mendelian Randomization analyses. The exposures 
included alcohol intake, physical activity, lipid traits, blood pressure traits, Type 2 diabetes, BMI, depression, insomnia, 
social isolation, smoking, oily fish intake, and education. The outcomes included late-onset Alzheimer's disease (LOAD), 
Alzheimer’s age of onset survival (AAOS), hippocampal volume and Aβ42, tau, and Ptau181 CSF levels. 

Results: Education and alcohol intake was associated with reduced risk of LOAD. LDL-cholesterol was associated with an 
increased risk of LOAD. Alcohol consumption and BMI were associated with earlier AAOS, while education was associated 
with delayed AAOS. Physical activity and depression were associated with increased Aβ42, while alcohol consumption was 
associated with decreased Aβ42. Diastolic blood pressure and depression were associated with reduced Ptau181 and tau, 
while fish intake and physical activity were associated with reduced tau. Pulse pressure was associated with increased tau 
and Ptau181, while diabetes and alcohol consumption were associated with increased Ptau181. Total cholesterol and 
insomnia were associated with reduced hippocampal volume. Fish intake and depression were associated with increased 
hippocampal volume.

Conclusions: The reported causal relationships can be used to inform the development of lifestyle interventions for 
Alzheimer’s prevention.

Exploring the Role of the Habenular-Interpeduncular Circuit in 
Affective States in Diabetes

Jessica L Ables1,2, Zuxin Chen2, Xin-An Liu2, Zainab Oketokoun1, Paul J Kenny2 
Departments of 1Psychiatry and 2Neuroscience, ISMMS

Epidemiological data demonstrates that diabetics are twice as likely as healthy individuals to suffer from depression. 
Diabetic states disrupt cholinergic and nitrergic signaling in the brain. The cholinergic Habenula-Interpeduncular circuit 
(Hb-IPN) has been implicated in depression as a regulator of serotonergic and dopaminergic tone. Here we examine the 
molecular response of specific cell types as well as the contribution of dysregulated nitrergic signaling in the IPN to 
affective states in diabetes.

C57Bl6J mice were injected with STZ to induce diabetes or with NOS1 shRNA or M3 DREADD viruses in the IPN. Hypergly-
cemia was confirmed by blood glucose measurements from tail vein. Animals underwent behavioral battery to assess 
anxiety and motivation. To determine changes in gene expression , ChAT-EGFPL10a mice were given 2% sucrose or 0.2% 
saccharin in drinking water for 6 weeks. Brain regions were microdissected and translational profiling performed, followed 
by RNA-Seq.

Activation of the IPN, either by chemogenetics or knock-down of NOS1, increases blood glucose and anxiety-related 
behaviors. TRAP data from ChAT Hb cells reveal that sucrose upregulates 3500 genes, while saccharin only upregulates 19.

These results suggest a role for the Hb-IPN in regulation of affective states in response to changing metabolic demands. 
Understanding the molecular mechanisms by which hyperglycemia contributes to neuronal dysfunction may provide a 
novel treatment for depression in diabetic patients.

Leon Levy Foundation
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Functional specialization of microglia in health and during neurodegeneration

Pinar Ayata, Ana Badimon, Hayley Strasburger, Mary Kaye Duff, Sarah Montgomery, Eddie Loh, Anna Pimenova, 
Joseph Scarpa, Alison Goate, Li Shen, Bojan Losic & Anne Schaefer 

Nash Family Department of Neuroscience, Friedman Brain Institute, Loeb Center for Alzheimer’s Disease, Department of 
Genetics & Genomic Sciences, Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai

Background: Microglia, the primary resident myeloid cells of the brain, have been implicated as a causal factor in neurode-
generative diseases, including late-onset Alzheimer's Disease. One of the primary functions of microglia is phagocytosis. 
While phagocytosis is beneficial for brain homeostasis; it can be detrimental when aberrantly activated, leading to the 
removal of functional neurons or synapses and exacerbating neurodegeneration. 

Method: We use translating ribosome affinity purification sequencing, single nuclei sequencing, chromatin immunoprecipi-
tation, imaging, and behavioral analysis.
          
Results: Here we show that microglia clearance activity in the adult brain is regionally regulated and depends on the rate of 
neuronal loss. Exposing microglia to apoptotic cells activates gene-expression programs supporting clearance activity. 
Polycomb repressive complex 2 (PRC2) restricts the expression of genes that support clearance activity in a region-specific 
manner. Loss of PRC2 leads to aberrant activation of a microglia clearance phenotype, which triggers changes in neuronal 
morphology and behavior. We will discuss how functional specialization of microglia is altered during neurodegenerative 
disease.

Conclusion: Our data highlight a key role of microglia for neuronal function in health and disease.

Funding: NIMH, BBRF, NIA
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IDENTIFICATION OF NOVEL FACTORS UNDERLYING THE COORDINATED REGULATION OF MAPT N- AND 

C-TERMINAL SPLICING AND THEIR CONTRIBUTION TO TAUOPATHY

K.R.Bowles1, D.A.Pugh1, B.M.Jadow1, T.Raj1, 2, J.F.Crary1, 3 & A.M.Goate1, 2

1Ronald M. Loeb Center for Alzheimer’s disease, ISMMS. 2Genetics & Genomic Sciences, ISMMS. 3Pathology, ISMMS

Background: The genetic mechanisms underlying MAPT splicing have not been thoroughly researched. We sought to 
perform an unbiased genome-wide analysis in order to identify the genes that are associated with MAPT splicing to better 
characterize the regulation of this process and to investigate the relevance to Tauopathies.

Methods: We conducted a correlational analysis between known splicing factors (SFs) and MAPT exon expression in 
postmortem human pre-frontal cortical RNA-seq data and functionally validated the results in cell culture models and 
human brain. We used additional RNA-seq data to identify whether expression of these SFs was altered in AD or PSP.

Results: We identified and validated multiple novel genes associated with MAPT splicing, and observe a previously 
uncharacterized coordinated regulation of MAPT exons 2 and ex10. We observe differential patterns of expression of these 
splicing factors in PSP and AD brain. 

Conclusions: We identify novel SFs associated with MAPT splicing and characterize a coordination between exons 2 and 
ex10.  This coordination may be altered in PSP. We conclude that previously overlooked N-terminal MAPT splicing is likely 
to be important and relevant to our understanding of Tau regulation and Tauopathies.   

Funding: BrightFocus, AFTD, Rainwater foundation

NSUN2-mediated tRNA methylation in the adult PFC alters tRNA fragmentation and behavior

Blaze, J., Espeso-Gil, S., Javidfar, B., Haghighi, F., Akbarian, S.

Nash Family Department of Neuroscience/Psychiatry, ISMMS

BACKGROUND: RNA cytosine methylation (m5C) is a novel modification that is most abundant in tRNAs.  NSUN2, a tRNA 
methyltransferase, is expressed at high levels in the central nervous system and has been linked to neurodevelopmental 
defects in humans and mice, including abnormalities in cognition and anxiety-like behavior.  However, it is still unknown 
whether tRNA methylation patterns regulate brain function or behavioral outcomes outside the realm of development or in a 
neuron-specific fashion.  The current study focused on m5C in the adult mouse brain and its role in cognition and emotional 
behavior.  

METHODS:  Here, we used viral overexpression and cre-dependent conditional knockdown of NSUN2 in mouse PFC 
neurons to elucidate the effect of altered NSUN2 expression on 1) tRNA methylation and abundance of tRNA fragments in 
the PFC and 2) cognition and emotional behavior. Following behavioral tests, we extracted RNA from cortical samples and 
performed next-generation RNA bisulfite sequencing and tRNA fragment sequencing to assess tRNA methylation and tRNA 
fragment abundance, respectively.  

RESULTS & CONCLUSIONS:  Manipulation of NSUN2 in the adult PFC alters anxiety- and depressive-like behavior, which 
may be related to alterations in tRNA methylation and abundance of 5’ tRNA halves.  Overall, understanding the role of 
tRNA methylation in the mature brain may elucidate mechanisms underlying aberrant brain function.

FUNDING: NIMH, JJPVAMC-CSR&D, NIH

Role of brain H3Q5 histaminylation in sleep and circadian gene expression

Bastle, R.1, Ramakrishnan, A.1, Shen, L.1, Maze, I.1,2

1Nash Family Department of Neuroscience, 2Pharmacological Sciences, 
Icahn School of Medicine at Mount Sinai, New York, NY 10029

Background: We have previously reported cyclical expression of histone H3Q5 histaminylation (H3Q5his) in the mouse 
tuberomammillary nucleus (TMN) across 24-h and alterations in circadian behavior upon viral-mediated knockdown of 
H3Q5his. We are now interested in whether this modification is regulated by sleep disturbances, as well as identifying the 
genomic targets of H3Q5his.

Methods: In order to produce sleep disturbances, we used either sleep deprivation or the sleep-inducing drug zolpidem 
during the animal’s sleep and awake phases, respectively. To identify genomic targets of H3Q5his, we performed ChIP-seq 
on circadian mouse TMN tissue. As a complementary approach, we are also performing RNA-seq on viral-infected TMN 
tissue, comparing transcript levels of H3Q5his knockdown to controls.

Results: While acute (8-h) sleep deprivation had no effect on TMN H3Q5his levels, zolpidem (10 mg/kg, IP) increased 
H3Q5his levels, effectively reversing the time-dependent decrease occurring in controls. Preliminary ChIP-seq results 
indicate that H3Q5his is enriched near circadian genes (e.g., Per1, Npas2) and circadian pathways are enriched in our gene 
list. RNA-seq on the viral-infected TMN tissue is currently underway.

Conclusions: H3Q5his appears to be altered by sleep disturbances and enriched near circadian genes. Future studies will 
utilize in vivo electroencephalogram (EEG) in order to measure sleep phases following our viral manipulations. 

Funding: NIH
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Infection of mice with Murine Leukemia virus (MLV) expressing HIV-Tat induces neuroinflammation and memory 
dysfunction, shedding new light on role of Tat in HIV-neuropathogenesis

Loreto Carvallo, Eran Hadas, Wei Chao, and David J. Volsky

Department of Medicine, Division of Infectious Diseases, Icahn School of Medicine at Mount Sinai, New York

HIV infection in the CNS causes cognitive and motor dysfunctions that affect about 50% of HIV-positive people, known as 
HIV-associated neurocognitive disorders (HAND).  HAND persists despite successful antiretroviral therapy (ART). Because 
ART suppresses HIV replication, HAND could be caused by HIV proteins secreted by chronically infected macrophages and 
microglial cells.  One candidate is HIV-Tat (transactivator of viral transcription), which was shown to be neurotoxic. Here we 
describe a new approach that allows testing neuropathogenic functions of Tat. We constructed modified MLV called 
MLV-Tat, which expresses HIV-Tat. Like MLV, MLV-Tat infects mouse cells in culture but only MLV-Tat transactivate an HIV 
LTR-driven luciferase expression vector, demonstrating that MLV-expressed Tat is active.  Also, MLV-Tat infects different 
strain of mice. Of most interest, MLV-Tat but not MLV-infected mice manifested spatial learning and memory impairment 
tested in radial arm water maze. Similar cognitive deficits were observed either after peritoneal or intracranial infection with 
MLV-Tat, but intracranial infection produced higher levels of tat mRNA in the brain, resulting in intense inflammatory 
responses. Overall, we show MLV-Tat virus expressed biologically active HIV-Tat; the results obtained with this virus 
suggest critical role of Tat in HIV-neuropathogenesis.  

This work was supported by NIH grants DA037611 and MH104145

Genetically-driven differential expression in neuropsychiatric disease

Alexander W. Charney, Noam Beckmann, Eric E. Schadt

Icahn School of Medicine at Mount Sinai 

Background: Alzheimer’s disease (AD) and schizophrenia (SCZ) are amongst the two most debilitating neuropsychiatric 
conditions, and over the past decade the two most deeply studied at the genomic level. The genetic architecture of both 
conditions, elucidated through large-scale genome-wide association studies (GWAS), is one of high polygenicity, such that 
for most patients there is not a single causal variant but rather many common variants across the genome that confer a 
small but significant risk. Mechanistically, it remains unclear genetic variants common in healthy people combine to cause 
disease. 

Methods: Our primary hypothesis is that the contribution of a given gene to polygenic risk of disease is via variation in 
areas of the genome that regulate its expression (its “regulatory network”). We employed 3 complementary approaches 
centered around this idea, each integrating genetic and brain transcriptomic data from the cohort of approximately 3000 
individuals, comprising the largest study of gene expression in the human brain to date.

Results: We present the first genome-wide map of the genetic architecture of gene expression in the human brain, and 
make several novel observations about the genetic architecture of gene expression in the human brain. 

Conclusions: Genetically-driven differential expression is a new approach to identifying risk genes for neuropsychiatric 
disease.  

Interactions between peripheral monocytes and the neurovasculature as a pathomechanism of depression

Flurin Cathomas1, Fiona Desland2, Yusuke Shimo1, Kenny Chan1, Lyonna Parise1, Adeeb Rhaman1, 
Miriam Merad1, Scott Russo1

1Icahn School of Medicine at Mount Sinai 

While it is well established that chronic social stressors, which are main risk factors for major depressive disorder (MDD), 
lead to changes in the immune system eliciting behavioral changes relevant to MDD, the mechanisms of how the peripheral 
immune system interacts with the brain (and vice versa) remain to be elucidated.

The present project aims to characterize the different immune cell populations in both blood and brain, and investigate the 
role of blood-brain barrier endothelial cells as an important interface between these two compartments. In a murine model 
of repeated social defeat stress (RSDS), we showed using mass cytometry (CyTOF), that RSDS alters leukocyte subpopula-
tion frequencies in blood of both the myeloid and lymphoid lineage. Cell-type specific RNA sequencing of the major 
leukocyte-subpopulations revealed that most genes were dysregulated in Ly6chigh monocytes. The majority of all up- or 
downregulated genes were uniquely dysregulated in susceptible mice. Increased expression of several genes involved in 
monocyte-endothelial interactions occurred specifically in susceptible mice, further supporting the hypothesis that stress 
could lead to an increased migration of peripheral monocytes to the neurovasculature of brain regions important in the 
etio-pathogenesis of MDD.

Investigating the mechanisms underlying interactions between the peripheral immune and central nervous systems will 
yield important insights into the etio-pathophysiology of MDD.

Swiss National Science Foundation, Walter and Gertrud Siegenthaler Foundation, NIH

Progesterone Acts Upon α5*nAchRs in the Interpeduncular Nucleus to Increase 
Ethanol Reinforcement in a Sex Specific Manner 

Stephanie Caligiuri, Victor Mathis, Ashley Lepack, Maria Vittoria Micioni DiBonaventura, Purva Bali, 
Qun Lu, Molly Heyer, Richard O’Connor and Paul Kenny 

Nash Family Department of Neuroscience at Mount Sinai Background: Pre-menstrual syndrome is characterized by higher 
plasma progesterone and associated with greater alcohol intake; however, the mechanism of this association in uncharac-
terized. Methods and Results: Progesterone enhances ethanol reinforcement in female mice as observed with a 35% 
increase in ethanol rewards earned following progesterone treatment versus vehicle (p<0.05). The brain region by which 
progesterone may be acting upon is the interpeduncular nucleus (IPN), as observed by whole brain progesterone induced 
c-fos. The IPN densely expresses α5*nicotinic acetylcholine receptors (nAchRs), of which contains a progesterone putative 
response element. Progesterone may have both an acute and latent response on α5*nAchRs as progesterone induces a 
robust intracellular calcium signal in vitro and increases α5*nAchR transcript in the IPN. The importance of α5*nAchRs in 
progesterone enhanced alcohol reinforcement was further supported with the use of α5*nAchR KOs. Female α5*nAchR 
KOs self-administered 50% less ethanol versus WTs. The KO females did not respond to progesterone, whereas the WTs 
enhanced their self-administration of ethanol by 27%. This phenotype is specific to the IPN as these results were recapitu-
lated in both local CRISPR KO and re-expression of α5*nAchRs. Conclusion: The mechanism by which progesterone 
enhances alcohol reinforcement in female mice is dependent upon α5*nAChRs in the IPN.

Funding: NIH and CIHR
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Microglia control α-synuclein homeostasis through the autophagy pathway.

Insup Choi, Qian Wang, Yuanxi Zhang, Steven Seegobin, Mathilde Pruvost, Kerry Purtell, Zhenyu Yue

Department of Neurology and Neuroscience, Icahn School of Medicine at Mount Sinai, New York, USA

Aggregated α-synuclein is the hallmark of synucleinopathies including Parkinson's disease (PD) and Lewy body dementia. 
α-synuclein enriched at presynaptic terminal of neuron can be secreted into the extracellular space and transferred to 
neighbor cells including neuron and glial cells. This cell-to-cell transmission is fundamental to understand the propagation 
of Lewy bodies throughout the brain observed in PD patients. Microglia, brain macrophages, constantly scan brain environ-
ment, and remove neuronal synapses and cell debris by phagocytosis. To remove phagocytosed materials, microglia may 
use autophagy, a degradation process by which the contents are surrounded by autophagosome and delivered to 
lysosome for degradation. Based on this, by using two different PD animal models and cultured microglia from autophagy-
modified mice models, we investigated the mechanism of how microglia handle neuron-derived α-synuclein. We found that 
α-synuclein activates microglia both in vivo and in vitro. During this process, microglia up-regulate distinct selective 
autophagy genes through mainly activating TLR4-NF-κB pathway. Particularly, p62, a well-known selective autophagy 
receptor, intertwines with internalized α-synuclein to initiate autophagy-mediated degradation. Failure of autophagy in 
microglia results in not only accumulation of p62/ubiquitin/α-synuclein-positive punctate in themselves but also increased 
detergent-insoluble α-synuclein in the whole brain. Our results collectively suggest microglia keep α-synuclein homeostasis 
through a p62-mediated selective autophagy process.

*This study was supported by NIH grants RO1-5P50NS094733-03.

Prefrontal somatostatin interneurons encode fear memory

Kirstie Cummings and Roger Clem

Nash Family Department of Neuroscience

In addition to excitatory projection neurons (PNs), prefrontal cortex harbors a network of local inhibitory neurons composed 
mainly of parvalbumin- (PV-INs) and somatostatin-expressing (SST-INs) interneurons. Intriguingly, in vivo electrophysiologi-
cal recordings indicated that in contrast to conditioned stimulus-evoked PN spiking, fear memory expression is associated 
with suppression of activity in prelimbic PV-INs. However, it remains unclear how fear conditioning might drive these 
dynamic changes in prefrontal population activity. We performed immunohistochemical c-Fos staining and observed that 
PL layer2/3 SST-INs are activated in response to both fear memory acquisition and retrieval.  Correspondingly, whole-cell 
recordings from acute brain slices indicate that fear conditioning leads to a lamina-specific increase excitatory synaptic 
transmission in PNs as well as SST-INs, but not PV-INs. These data suggest that SST-INs may be important for fear learning 
and/or memory expression. In support of this idea, in vivo optogenetic activation or silencing of SST-INs promoted or 
suppressed fear memory expression, respectively. Optogenetics-assisted electrophysiological recordings in PL revealed 
that SST-IN monosynaptic input onto PV-INs undergo learning-dependent plasticity, indicating a potential role for SST-INs 
in disinhibition of fear-related PNs. In line with this role, c-Fos staining in animals where SST-INs were optogenetically 
activated revealed that PL is disinhibited and as a result, relevant long-range structures are engaged. Overall, our results 
suggest SST-INs may play a key role in gating fear-related prelimbic circuitry and their expression of synaptic plasticity after 
fear conditioning could constitute a mechanism for memory storage.

Identification of mouse and human Ppp1r1b/DARPP-32 striatal-specific enhancers
M.D. Cirnaru1, C. Corwin1, J. Fullard2, P. Roussos2, M.E. Ehrlich1

1) ISMMS, Department of Neurology
2) ISMMS, Department of Psychiatry

Background: DARPP-32 (dopamine and cyclic AMP-regulated phosphoprotein, 32 kDa), encoded by the PPP1R1B gene, 
is expressed in almost all medium spiny neurons (MSN), where it is a key modulator of neurotransmitter signal transduction, 
particularly dopamine. Enhancer sequences which contribute to cell-specific transcription specify cell identity and differen-
tiation, may contribute to disease, e.g. Huntington’s disease. We sought to identify Ppp1r1b MSN-specific cis-regulatory 
elements (CREs) in mouse and human.

Method: We used transgenic deletion analysis to identify the Ppp1r1b mouse enhancer and ATAC-seq to identify the 
human enhancer (Fullard et al., 2018). The activity of the human enhancer was also validated via transgenesis in mouse. 
The activity of both was assayed in MSN-like neurons derived from mouse and human stem cells. 

Results: We identified mouse and human CREs which restrict transgene expression to MSNs in the forebrain. There was 
significant divergence between mouse and human enhancers in their location relative to the transcription starting site, 
expression in cerebellar Purkinje cells, a site of endogenous DARPP-32 expression, and in response to BDNF, a known 
inducer of DARPP-32 expression in mouse.

Conclusion: This study highlights divergence of CREs between species, which could be disease-relevant. In addition, the 
enhancer sequences will provide useful tools for MSN specific gene delivery and for the study of MSN maturation. 

Funding: NINDS, NIMH, CCXDP, HDF

Ensemble decoding of spatial and sequential information in primate lateral prefrontal cortex.

Feng-Kuei Chiang and Erin L. Rich

Nash Family Department of Neuroscience, Friedman Brain Institute, Icahn School of Medicine at Mount Sinai

Mixed-selectivity is an important feature of primate prefrontal neurons that allows firing patterns to represent high dimen-
sional, complex information with efficient coding. We’ve recently shown that neural activity in lateral prefrontal cortex 
(LPFC) encodes the spatial and sequential information required to perform a visuospatial working memory (WM) task. 
However, it remains unclear how population activity represents multi-target spatial information within organized sequences. 
To assess this, we re-analyzed data from two monkeys performing a spatial self-ordered search task with six identical visual 
targets. We used linear discriminant analyses (LDAs) to categorically decode information about target locations or saccade 
orders from simultaneously recorded ensembles of LPFC neurons. Target locations were more accurately decoded than 
saccade orders, and the accuracy of the decoder to predict saccade orders increased when subjects performed more 
stereotyped selection. To determine how each neuron contributed to the ensemble, we repeated LDAs again and iteratively 
removed one neuron at a time, analogous to a lesion process, from the entire neural ensemble. We found that decoding 
accuracy of sequential information from the first half of neuronal ensembles was more informative, and performed similarly 
to that from entire population. These results indicate efficient coding of multiplexed information in LPFC can be achieved by 
relatively small neuronal ensembles.

Funding: FBI Seed Funds, Whitehall Foundation Research Grant, Schneider-Lesser Foundation Junior Faculty Award.
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VGF and its C-terminal peptide TLQP21 modulate Alzheimer's disease 
phenotype via C3aR1 activation in the 5XFAD mouse.

F. El Gaamouch; M. Audrain; W. Lin; S. Gandy; S. Salton; M. Ehrlich

Icahn School of Medicine at Mount Sinai

Background: Multi-omic studies conducted by the NIH AMP-AD partnership identified VGF as a major driver of AD, and its 
decreased level correlates with mean amyloid plaque density, CDR, CERAD, and Braak scores. TLQP21, derived from VGF 
residues 557-576, binds to the complement component-3a receptor1 (C3aR1) expressed in microglia.

Methods: We sought to determine whether TLQP21 modulates 1)microglial function via activation of C3aR1 and 2)amyloid 
phagocytosis similarly or differentially as compared to the agonist C3a. We compared the efficacy and mechanism(s) via 
which TLQP21, TLQP-R21A (mutant unable to activate C3aR1),and C3a super-agonist (C3aSA) modulate amyloid uptake in 
BV-2 and in primary cultures of mouse cortical microglia, isolated from WT or C3aR1 KO mice.

Results: Chronic infusion of TLQP21 in the 5XFAD mouse reduces amyloid plaque load, microgliosis and astrogliosis. The 
three compounds had differential effects on microglial phagocytosis and motility: TLQP21 and C3aSA increased microglial 
phagocytosis of synthetic Aβ42 aggregates,BV-2 cell motility and induced a morphological change of BV-2 cells. TLQP-
R21A treatment did not alter microglial function nor BV-2 motility. Treatment of C3aR1 KO primary microglial cultures with 
TLQP21 or C3aSA had no effect on phagocytosis, but notably the basal phagocytosis level was decreased relative to WT 
primary microglia. Taken together, these results indicate that the VGF-derived C-terminal peptide TLQP21 may modulate 
neuropathology and microglial signaling networks in the brain through C3aR1 activation, suggesting VGF is a potential 
therapeutic target in AD.

Assessment of candidate risk alleles in primary age-related tauopathy

Kurt Farrell PhD1, Megan Iida1, Natalia Han1, Alicia Casella1, Alan Renton1, Jamie Walker MD-PhD2, Tim Richardson 
DO-PhD3, Tushar Bhangale PhD4, Charles White MD5, John Crary MD-PhD1, 

1Departments of Pathology and Neuroscience, Friedman Brain Institute, Ronald M. Loeb Center for Alzheimer’s Disease, 
Icahn School of Medicine at Mount Sinai

2Glenn Biggs Institute for Alzheimer’s & Neurodegenerative Diseases, UT San Antonio Health
3Department of Pathology, SUNY Upstate Medical Center

4Department of  Genetics, Genentech
5Department of Pathology, UT Southwestern Medical Center

Background: Here we investigate the genetic drivers of a new category of Alzheimer disease (AD) neuropathologic 
changes termed primary age-related tauopathy (PART).  Subjects with PART have no or sparse amyloid-beta peptide 
containing-plaques but do have AD-type neurofibrillary tangles confined within the medial temporal lobe.

Methods: Tissues from subjects with PART were curated from twenty brain banks (n > 1000). DNA was isolated from fresh 
frozen frontal cortex and SNP genotyped. Paraffin embedded fixed tissue of targeted brain regions were stained for 
appropriate pathology and critically assessed using quantitative and semi-quantitatively approaches. 

Results and Conclusions: Quantitative morphometric measures of tau burden in the hippocampus did not show an 
association with APOE, the strongest risk factor for sporadic AD, but did show an association with INPP5D (p=0.001), an 
AD risk allele.  Suggestive signals were also seen on chromosomes 2 and 22. The data suggests a different genetic 
signature in PART compared to AD.

Funding NIH

Representations and Dynamics in OFC and ACC in a Value Based Decision Making Task

Pierre Enel1, Joni Wallis2, Erin Rich1

 1Icahn School of Medicine at Mount Sinai, Nash Family Department of Neuroscience and Friedman Brain Institute
2University of California Berkely, Department of Psychology

The orbitofrontal cortex (OFC) and the anterior cingulate cortex (ACC) are heavily involved in value based decision making. 
However, representations and dynamics of each of these prefrontal areas in this context are still not clear. We trained two 
monkeys to perform a decision making task and recorded the activity of OFC and ACC neurons. In this task, visual cues 
predicting an amount and type of reward were presented to monkeys. Cues represented four different amount of reward. 
The presentation of the cues and their associated reward were interleaved with a joystick response task introduced to keep 
monkeys focused on the task. We conducted single unit and population analyses of recorded neurons to characterize the 
representation structures and dynamics associated with different aspects of the task, and contrasted them between OFC 
and ACC. Our results show sustained encoding of value and reward type throughout the trial, from cue presentation to 
reward delivery, including during the unrelated joystick response task. In addition, depending on the method used the 
encoding of the value can either be dynamic or stable, allowing downstream structures to probe value information in a 
flexible manner.

Funding: FBI seed funds and NIH K08

Simultaneous bi-directional perturbation of multiple genes in human neural cells.

Michael Deans, Michael Fernando, Tim Ahfeldt, Kristen Brennand

Icahn School of Medicine at Mount Sinai

Background: Schizophrenia is a severe neuropsychiatric illness impacted by a growing list of common genetic variants of 
small effect, accounting for a substantial proportion of disease risk. Combinatorial analyses of genome wide association 
studies (GWAS) and post-mortem studies of RNA-sequencing expression in human brains permit predictions of the impact 
of these variants on gene expression in the brain (expression quantitative trait loci (eQTL)). Testing the functional impact of 
these eQTLs requires a scalable, bi-directional method to simultaneously perturb multiple genes in neural cells. 

Methods: Dual expression of an inactivated CRISPR protein (dCPF1) fused to the expression activator VP64 and CASVI-D 
RFX (CasRX) for transcriptional repression provides a method for bi-directionally altering expression of multiple genes 
owing to unique guide structures and the potential for multiplexing of guides. This system will be validated in human neural 
progenitor cells derived from induced pluripotent stem cell lines (hiPSC-NPCs), first by testing the efficacy of each system 
in altering expression of single genes, then the impact of multiplexed alterations in gene expression on cell fate specifica-
tion. Finally, dCPF1/CasRX will be used to alter expression of multiple genes containing schizophrenia-linked eQTLs and 
assess the subsequent impact of these perturbations on neural phenotypes.

Conclusions: Once validated, dCPF1/CasRX can potentially be scaled to dozens of disease-linked genes, and applied to 
cellular paradigms for studying a wide range of polygenic disorders.

Funding: NIH
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Roles for TIMP2 in synaptic integrity and hippocampal function in the healthy and diseased brain

Catarina Ferreira1, Danielle Schwartz1, Julia TCW1, John R. Cirrito2, Alison M. Goate1, Joseph M. Castellano1

1Nash Family Department of Neuroscience & Friedman Brain Institute, Ronald Loeb Center for Alzheimer’s Disease, Icahn 
School of Medicine at Mount Sinai, New York, NY, USA; 2 Department of Neurology, Hope Center for Neurological Disor-

ders, Knight Alzheimer's Disease Research Center, Washington University School of Medicine, St. Louis, MO

Aging is the major risk factor for Alzheimer’s disease (AD). Exposure to youthful blood counteracts age-related decline, and 
TIMP2 was shown to revitalize aged hippocampal function, whereas its deletion impairs long-term potentiation, arguing for 
central roles in plasticity that may be restorative in AD. High levels of TIMP2 target MMP2 were described in AD subjects 
plasma, along with lower CSF TIMP2 levels. We then sought to understand how TIMP2 is linked to plasticity and how it may 
be involved in AD pathology. We characterized TIMP2 hippocampal expression, its secretion and concentration within 
mouse brain interstitial fluid (ISF). Behavioral function following TIMP2 levels manipulation was assessed, and its dysregula-
tion in AD models examined.

We report hippocampal TIMP2 expression within hilar mossy cells, key neurons in hippocampal LTP synapses, high ISF 
TIMP2 levels, and secretion by human IPSC-derived neurons. Interestingly, we observe deficient peripheral TIMP2 levels in 
APP-transgenic mice and reduced TIMP2 in APP-knock-in hippocampi, phenocopying deficiencies observed in aging, 
suggesting interactions with AD. Together, our results show TIMP2 importance in normal brain function that may modulate 
AD, suggesting a putative target for AD therapeutic development. 

Funding: NIH/NIA, BrightFocus, Katz-Martin FBI Scholar Award

Microglial Enrichment of Alzheimer’s Genetic Risk

Brian Fulton-Howard1; Shea J Andrews1; Alison Goate1 
1Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai, New York, NY, USA

Background: Alzheimer’s disease (AD) is complex, with many genetic and environmental risk factors. Microglia have been 
implicated in AD genetics, so we want to determine the proportion of microglial genetic risk. 

Methods: We filtered the IGAP AD summary statistics based on a published differentially expressed gene set (homeostatic 
human microglia vs. whole-brain lysate) to create polygenic risk scores (PRS) for microglial-enriched, non-enriched and 
whole-genome partitions in an independent dataset. For each PRS, we chose the most predictive variant set (thresholded 
by significance in IGAP), and also measured predictive power and R2 across all thresholds. We then tested for correlations 
between the partitioned PRSs. APOE—the largest common genetic risk factor—was excluded from the analyses.

Results: PRSs for the microglial and non-microglial partitions are uncorrelated to each other, and both are correlated to the 
unpartitioned PRS, with the non-microglial partition more correlated. This is reasonable because the microglial partition 
contains approximately half the independent loci of the non-microglial partition. However, despite this disparity, the microg-
lial PRS is more predictive and explains more variance than the non-microglial PRS. In APOEε3/3 individuals, covarying for 
age, sex, population structure and sub-study, the microglial PRS is similarly predictive of and correlated to AD as with the 
unpartitioned PRS.

Conclusions: Microglial-enriched genetic variation has a relatively large predictive value compared to the proportion of 
microglial variants.

Funding: NIH

Value-independent and -dependent effective connectivity underlying Bayesian uncertainty and confidence

VG Fiore1, A-CV Guertler2, J-C Yu2, CC Tatineni 2, X Gu1

1 Department of Psychiatry, ISMMS
2 School of Behavioral and Brain Sciences, UTD

Background. Outcomes following choice selections are often stochastic, opaque and change unexpectedly, driving 
complex estimates to update one’s beliefs, and leading to either uncertainty or confidence in decision making. 

Methods. We investigated the human brain networks underlying these processes in 28 healthy volunteers performing 
choice selections in two sequential fMRI tasks, with and without an explicit feedback. We estimated uncertainty and 
confidence with comparable Bayesian models, and these estimates were used as parametric modulators in a whole brain 
analysis. Finally, dynamic causal modelling (DCM) was employed to estimate the directed connectivity among the neural 
areas activated by the signals of uncertainty and confidence. 

Results. Across tasks, we found that uncertainty was associated with increased activity in the anterior insular, anterior 
cingulate and dorso-lateral prefrontal cortices, whereas confidence estimations were associated with increased activity in 
anterior hippocampus, amygdala and medial prefrontal cortex. Family-wise DCM comparison showed the anterior insula 
controlled the network encoding uncertainty across tasks. Conversely, confidence estimations were driven either by the 
anterior hippocampus or by the medial prefrontal cortex, respectively in the absence or presence of an explicit feedback. 

Conclusions. These results suggest that the computation of the signal of confidence –but not uncertainty- changes 
dynamically, as a function of the information available. 

Funding: XG is supported by the National Institute on Drug Abuse.

Exploring the effects of adolescent THC exposure on RDoC subconstructs

Jacqueline-Marie N. Ferland, Joseph A. Landry, Annie Ly,  James E. Callens, Yasmin L. Hurd.

Icahn School of Medicine at Mount Sinai, New York, USA

Cannabis is one of the most widely used illicit substances worldwide. This is particularly true amongst adolescents, a 
population in which cannabis consumption now surpasses tobacco. Although perceived to be relatively harmless, there is 
mounting evidence indicating chronic adolescent consumption of the active ingredient in marijuana, 
∆-9-tetrahydrocannabinol (THC), increases vulnerability to psychiatric illness. Indeed, studies have shown that adolescent 
THC experience is associated with potentiated risk to develop an addiction and related psychiatric disorders. As THC 
concentrations has increased in recreational cannabis use, there are concerns that this will also exacerbate subsequent 
adult psychopathologies. To address this question, we exposed male adolescent rats to a “recreational” dosing regimen of 
1.5 or 5 mg/kg of THC or vehicle. In adulthood, animals underwent sucrose (positive natural reward) self-administration 
followed by exposure to a brief social isolation stress to determine its effect on reward responsivity. Interestingly, animals 
exposed to THC had elevated sucrose self-administration compared to vehicle rats, but only the rats pretreated with the 
higher THC dose showed increased food self-administration and reduced social interaction after an acute social isolation 
stressor. Impairments reward and social interaction are normally predictive of psychiatric risk. Ongoing sequencing efforts 
are exploring the neurobiological substrates underlying these behavioral phenotypes.
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Zfp189 Mediates Stress Resilience Through a CREB-Regulated Transcriptional
Network in Prefrontal Cortex

Peter J. Hamilton*1, Zachary S. Lorsch*1, Aarthi Ramakrishnan1, Eric M. Parise1, William J. Wright, Marine Salery1, Ashley 
Lepack1, Philipp Mews1, Orna Issler1, Andrew McKenzie1, Xianxiao Zhou1, Lyonna F. Parise1, Stephen T. Pirpinias1, Idelisse 
Ortiz Torres1, Sarah Montgomery1, Yong-Hwee Eddie Loh1, Benoit Labonté, Andrew Conkey1, Ann Symonds, Rachel Neve, 

Gustavo Turecki, Ian Maze1, Yan Dong, Bin Zhang, Li Shen1, Rosemary C. Bagot, and Eric J. Nestler1

*These authors contributed equally
1Nash Family Department of Neuroscience, Friedman Brain Institute, Icahn School of Medicine at Mount Sinai

Stress resilience involves numerous brain-wide transcriptional changes. Determining the organization and orchestration of 
these transcriptional events may reveal novel antidepressant targets, but this remains unexplored. Here, we characterize 
the resilient transcriptome with co-expression analysis and identify a single transcriptionally-active uniquely-resilient gene 
network. Zfp189, a previously unstudied zinc finger protein, is the top network key driver and its overexpression in prefron-
tal cortical (PFC) neurons preferentially activates this network, alters neuronal activity and promotes behavioral resilience. 
CREB, which binds Zfp189, is the top upstream regulator of this network. To probe CREB-Zfp189 interactions as a network 
regulatory mechanism, we employ CRISPR-mediated locus-specific transcriptional reprogramming to direct CREB selec-
tively to the Zfp189 promoter. This single molecular interaction in PFC neurons recapitulates the pro-resilient Zfp189-
dependent downstream effects on gene network activity, electrophysiology and behavior. These findings reveal an essential 
role for Zfp189 and a CREB-Zfp189 regulatory axis in mediating a central transcriptional network of resilience.

Funded by NIMH and NIDA

Metabolomics-Genomics integrative approach revealed new candidate genes related to Alzheimer’s Disease
Emrin Horgusluoglu-Moloch, PhD1, Rima Kaddurah-Daouk, PhD2, Bin Zhang, PhD1 

1Icahn School of Medicine at Mount Sinai, NY
2Duke University Medical Center, NC

Background: Disruption of metabolic process including amyloid precursor protein metabolism, mitochondrial dysfunction 
and immune response was often reported in Alzheimer’s Disease (AD). In this study, we systematically interrogated metabo-
lite, genetic, and clinical data generated on participants in the Alzheimer’s Disease Neuroimaging Initiative (ADNI) to identify 
key drivers and metabolic pathways associated with AD progression.

Methods: Metabolites in fasting serum samples from the ADNI (N=1531) were analyzed using the AbsoluteIDQ-p180 kit. 
Values were adjusted for age, gender, cohort and medication. A co-metabolite network was constructed using MEGENA to 
elucidate the structure of the significant co-metabolite modules. Co-metabolite modules were rank-ordered based on the 
strength of association between co-metabolites and AD-pathology related phenotypes such as amyloid beta accumulation 
and memory scores. Spearman correlation analyses were carried out on the modules and the blood gene expression data. 

Results: Acylcarnitines and several amino acids, including the valine and isoleucine were among top ranked modules 
significantly correlated with AD disease severity, and memory scores such as RAVLT and ADAS-Cog (corrected p values < 
0.05). CPT1A and ABCA1 was significantly involved in regulation of acylcarnitines and amino acids (corrected p values < 
0.05).

Conclusion: Enhanced understanding of the biological processes and key drivers related to metabolite changes could lead 
to novel therapeutic strategies for AD as well as other neurodegenerative diseases.

Funding: NIH

Granulocyte-Colony Stimulating Factor Reduces Cocaine-Seeking
Rebecca S. Hofford and Drew D. Kiraly

Mount Sinai Psychiatry

Background: Given its substantial health and economic burden, the need for effective pharmacological treatments for 
psychostimulant use disorder cannot be overstated. Previous studies have identified the cytokine granulocyte-colony 
stimulating factor (G-CSF) as a significant modulator of cocaine reward in rodents. In addition to its effects on reward, 
G-CSF has been shown to improve performance on a reversal learning task. Given its ability to enhance learning under 
changing environmental conditions, we hypothesized that G-CSF administration could attenuate cue-induced reinstatement 
if administered during extinction or abstinence.

Methods: Rats self-administered cocaine for 10 days before daily injections of vehicle or G-CSF during either extinction or 
abstinence. They were then tested on cue or cocaine-induced reinstatement. Parallel experiments examined proteomic 
changes in the nucleus accumbens (NAc) induced by repeated injections with G-CSF +/- cocaine.

Results: G-CSF significantly reduced lever-pressing during extinction and significantly reduced cue-induced reinstatement. 
Proteomic analysis of nucleus accumbens (NAc) of G-CSF and cocaine treated animals identified differentially regulated 
protein networks involved in transcription/translation, synapse formation, and glutamatergic signaling. Western blot analysis 
confirmed levels of GluA1 and PSD95 were both significantly upregulated 24 hours after treatment with G-CSF and cocaine 
but not cocaine 
alone.

Conclusion: G-CSF reduces cocaine-seeking in rodents when given during extinction or abstinence. Proteomic studies 
suggest that G-CSF enhances plasticity by enhancing glutamatergic learning mechanisms during cocaine abstinence. 
These studies suggest translational potential for G-CSF in preventing cocaine relapse.

Funding: NIDA and NARSAD

Using dynamic time warping to create an emotion classifier with facial EMG during fMRI

Trevor C Griffen, Deena Peyser, Shehznan Baqui, Mia Campbell, Kurt Schulz, Robyn Sysko, 
Lazar Fleysher, Tom Hildebrandt

Department of Psychiatry, The Mount Sinai Hospital

BACKGROUND: Facial EMG can be used measure evoked emotions, including happiness, sadness and disgust. However, 
using absolute muscle activation may reduce sensitivity to individual variations in facial expression and electrode place-
ment. Additionally, some individuals, for example, those with low weight eating disorder (LW-ED) may express different 
emotions (e.g. disgust) than healthy controls (e.g. happiness) after viewing the same stimuli (e.g. food).

METHODS: We will create individual specific emotion classifiers based on facial EMG response during a facial emotion 
mimicry task for happiness, sadness and disgust using dynamic time warping (DTW). We will test whether our classification 
correlates with expected expressed emotion after a food reward is presented (happiness in healthy controls, disgust in 
LW-ED) and compare this method to measuring absolute. 

RESULTS: We have obtained facial EMG during both facial mimicry and reward learning tasks for individuals with LW-ED 
and healthy controls.

CONCLUSIONS: We believe that applying DTW to facial EMG during a facial mimicry task is a promising methodology for 
classifying expressed emotions accounting for individual differences in muscle activation and electrode placement, particu-
larly during experiments where the number of trials available for templating is significantly restricted, for example when 
fMRI is being acquired simultaneously.

FUNDING: NIH 
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Plexin-B2 mediates biochemical-mechanical integration during multicellular 
organization and is associated with accelerated neuronal differentiation

Chrystian Junqueira Alves1, Rafael Dariolli6, Robert Wiener5, Nicolas Daviaud1, Rut Tejero1, Nadejda M. Tsankova1,3, Evren 
Azeloglu4,6, Roland H. Friedel1, and Hongyan Zou1,2 

1Nash Family Department of Neuroscience, 2Department of Neurosurgery, 3Pathology, 4Nephrology, 5Cardiology, 
6Pharmacological Sciences, ISMMS, New York.

During multicellular organization, individual cells need to respond to environmental signals and adjust internal forces and 
external adhesive strength in order to accommodate tissue expansion while maintaining cellular cohesion. Semaphorins 
and Plexins are ligand receptor pairs that mediate cellular communications in a wide range of developmental and physi-
ological contexts. We discovered that proper signaling strength of Plexin-B2 is required for maintaining epithelial geometry 
and spheroid cytoarchitecture during self-aggregation of human embryonic stem cells (hESCs). Plexin-B2 enhances 
contractile forces of the actomyosin network while matching adhesive strength of E-cadherin-based intercellular junctions 
and integrin β1-based cell-matrix attachment. Atomic force microscopy demonstrates that Plexin-B2 enhances cell 
stiffness, which in turn impacts YAP and β-catenin signaling. In neuroprogenitor cells (hNPCs), Plexin-B2 enhances focal 
adhesion contractile forces as confirmed by vinculin-based elastic FRET sensor. Strikingly, the reduced cell stiffness of 
Plexin-B2 deficient hNPCs is associated with accelerated dopaminergic neuronal differentiation, and more studies are being 
performed to confirm this important finding. Proper Plexin-B2 signaling strength is also critical to maintain cell-cell align-
ment and neuroepithelium cytoarchitecture during cerebral organoid development. Our findings establish a basic mechano-
regulatory function of Plexin-B2 during multicellular organization, which have implications for understanding neurodevelop-
mental disorders and advancing stem cell-based regenerative strategies.

Lynx1 sharpens functional tuning of cortical neurons by dampening excitatory drive and intrinsic excitability

Daisuke Kato1-3, Yamamuro Kazuhiko1-3, Graham C.R. Ellis-Davies2, Hirofumi Morishita1-3

Department of Psychiatry1, Neuroscience2, Ophthalmology3, ISMMS

Background: Orientation selectivity is one of the hallmark functional properties of visual cortical neurons that undergoes 
protracted postnatal maturation into adulthood. While cortical inhibition is implicated for early postnatal sharpening of 
orientation selectivity, little is known about the mechanisms regulating the later phase of its maturation. Here, we examined 
the contribution of Lynx1, an endogenous modulator of nicotinic signaling, which shows elevated expression following 
adolescence, to orientation selectivity.

Methods: To assess functional properties, we performed 1) in vivo two photon Ca2+imaging to assess the difference in 
visual stimulus-evoked activity of layer 2/3 (L2/3) neurons in the visual cortex (V1) between adult Lynx1 knockout (KO) mice 
and wild-type (WT) controls, and 2) patch-clamp recordings from V1 L2/3 neurons in slices of both genotypes.

Results: In vivo imaging from L2/3 V1 neurons in adult Lynx1KO mice showed reduced orientation tuning, driven by 
excessive responses to non-preferred visual stimuli. Patch-clamp recordings from L2/3 pyramidal neurons revealed 
increased excitatory but unchanged inhibitory inputs as well as increased intrinsic excitability in the adult Lynx1 KO mice.

Conclusions: Our study implicates Lynx1 as a key regulator that sharpens orientation tuning at the late phase of maturation 
by dampening excessive excitatory inputs and intrinsic excitability. Our current effort aims to link in vitro findings to in vivo 
function through computational modeling.

Funding: NIH (H.M.)

Korey Kam, Ward Pettibone and Andrew Varga

Sleep spindles and slow oscillations (SOs) are associated with cognitive function, and their temporal coupling decreases 
with aging in humans. The current work examines the impact of neurofibrillary tau tangles (NFTs) and cortical degeneration 
on both spindle density and spindle-SO coupling with aging in a mouse model of tauopathy. 

PS19 mice (MAPT P301S) and non-transgenic littermates were implanted with EEG electrodes targeted over bilateral 
anterior cortex (n=6). Twenty-four hour recordings (12/12hr Light:Dark cycle) were performed at 2 months, when little to no 
overt tau pathology is present, and 10 months, when tau hyperphosphorylation and NFT’s are present throughout many 
cortical and brainstem areas. 

Significantly greater spindle density was observed in 2mo PS19 mice (3.9±0.4/min NREM) compared to 2mo 
non-transgenic littermates (5.8±0.4/min. NREM, t-test, p=0.007). This genotype difference was not observed at 10 months 
(PS19: 4.0±0.8/min NREM vs controls: 4.8±0.8/min NREM, t-test, p=0.491). Phase coupling of spindles to SOs was 
significantly reduced in 10 month PS19 mice (mean resultant vector length (MRVL)=0.029±0.004) compared to 10 month 
controls (MRVL=0.048±0.006, paired t-test, p=0.032). This difference was not observed in younger 2 month old mice. 

PS19 mice manifest an increase in spindle density at age 2 months that normalizes to control levels by age 10 months. 
Although spindle density is equivalent at age 10 months in PS19 and control mice, coupling of spindles to cortical slow 
oscillations is significantly reduced in PS19 mice at this age.

alpha5 nAChRs modulate thalamic inputs to striatal cholinergic interneurons to control cocaine reward.

William Howe, Alexandra DiFeliceantonio, Masago Ishikawa, Brian Lee, Astrid Stoker, Paul Kenny

Background: Drug addiction is a multiplex of behavioral abnormalities driven by disruptions across a complex network of 
different brain regions and cell types. Previous studies have demonstrated a loss of function mutation in the CHRNA5 gene, 
which encodes the alpha5 nicotinic receptor (nAChR), that can potently modulate the likelihood of developing a cocaine 
use disorder.  Here, we describe the results of a set of studies designed to identify the neural circuit mechanisms through 
which this gene modulates cocaine reward.

Methods: We have used a combination of behavioral genetics, chemogenetics, in vivo fiber photometry, optogenetics, slice 
electrophysiology and machine learning to identify the mechanisms underlying the alpha5 nAChR's ability to control 
cocaine reward.

Results: alpha5 nAChRs were found to potently modulate the excitability of the intralaminar thalamus, and this modulation 
was necessary for cocaine reward.  These thalamic neurons project to cholinergic interneurons in the striatum, which in turn 
modulate striatal output to control behavioral responses to cocaine. 

Conclusion: Combined, these experiments characterize the mechanisms and circuitry underlying discrete aspects of 
cocaine reward in critical yet poorly understood brain circuits. The results form the foundation for future studies on the 
network architecture of addiction, and help identify novel circuit mechanisms that can serve as targets for treatments of 
pathological drug use.
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A novel key driver of ATP6V1A regulates synaptic activity in Alzheimer's disease
Aiqun Li1,2,3,4†, Minghui Wang5,6†, Seok-Man Ho1,2,3,4, Alex Yu1,2,3,4, Bin Zhang5,6, & Kristen Brennand1,2,3,4 

1Nash Family Departments of Neuroscience; 2Psychiatry; 3Friedman Brain Institute; 4Genomics and Multiscale Biology, 
5Genetics and Genomic Sciences 6Mount Sinai Center for Transformative Disease Modeling

Background: Sporadic late onset Alzheimer's disease (AD) is a progressive and irreversible brain disorder. Different from 
the amyloid and tau hypotheses, we leverage the integration of large-scale genomic and transcriptomic data from multiple 
brain regions to uncover novel targets that are biologically important to AD.

Methods: Whole-genome sequencing and RNA-seq are performed to examine 4 different cortex areas in a cohort of 364 
control, mild cognition-impaired and AD brains. We use MEGENA and Bayesian network analysis to analyze the coexpres-
sion network and predict key drivers. We utilize dCas9-KRAB and shRNA approaches to manipulate genes in iPSC-derived 
NGN2 neurons and Drosophila, and subsequently subject these model systems to characterization assays including 
RNA-seq, multi-electrode array, Drosophila climbing.

Results: We systematically identified molecular signatures, constructed gene coexpression and Bayesian causal networks 
and uncovered key regulators of AD in 4 brain regions. ATP6V1A was identified as a top key driver for AD. Repression of 
ATP6V1A impaired presynaptic integrity and decreased neuronal activity in NGN2 neurons. ATP6V1A knockdown worsened 
behavioral defects in Aβ42 Drosophila. FK506 treatment rescued these AD-associated abnormalities. 

Conclusion: ATP6V1A is a network key driver, regulating a neuron-specific subnetwork in AD. 

Funding: NIH 

† Equal first authors 

Epigenetic priming maintains transcriptional disruption caused by cocaine

Philipp Mews

The urgent need for advanced mechanistic insight into drug addiction is driven by sharp increases in drug use and ineffec-
tive conventional pharmacotherapeutics. Drugs of abuse cause persistent plasticity after repeated use, involving dysregu-
lated gene expression in the brain’s reward regions. Emerging evidence implicates epigenetic priming as a key mechanism 
that underlies the long-lasting alterations in neuronal gene regulation, which can remain latent until triggered by re-exposure 
to drug-associated stimuli or the drug itself. Thus, in order to effectively treat drug addiction, we must identify the precise 
epigenetic mechanisms that establish and preserve the drug-induced pathology of the brain reward circuitry. The nucleus 
accumbens (NAc) is a key brain region of reward learning that is composed principally of the two functionally distinct D1 
and D2 medium spiny neurons (MSNs). We investigated the cocaine-induced changes in chromatin accessibility in these 
neuronal subpopulations genome-wide by ATAC-seq, in combination with unbiased histone modification profiling by mass 
spectrometry and ChIP-sequencing. We found that chronic cocaine persistently alters striatal chromatin structure, espe-
cially in D1 MSNs, involving deposition of the histone variant H2A.Z at key neuronal genes. Curiously, genome accessibility 
in D1 MSNs is prominently increased at these key H2A.Z-marked genes even after prolonged periods of withdrawal and, 
further, linked to the long-lasting dysregulation in MSN subtype-specific gene expression. Epigenetic aberrations may be 
reversible, thus advanced mechanistic insight into chromatin ‘scarring’ by drugs of abuse could pave the way to novel 
epigenetic interventions to treat drug addiction.

Support: NIDA

A prefronto-habenular circuit involved in stress-induced reinstatement

Victor Mathis, Stephanie Caligiuri, Clementine Fillinger, Paul Kenny

Background: Our ability to cope with a situation and to adapt our behavior is essential for our well-being, social integra-
tion, and survival. A deficit in these complex capabilities, requiring high-order brain functions such as memory, anticipation, 
and execution of plans, may lead to severe behavioral disorders. This capacity is even more important when we are 
confronted with a stressful situation. Indeed, stress is one of the major precipitating factors of numerous psychiatric 
pathologies and is well known to participate to addiction relapse. Unfortunately, the cerebral network involved in our 
capacity to adapt our behavior upon stressful conditions remains still unclear. Recent works suggest that the lateral 
habenula (LHb) and the network in which it belongs may play a critical role in such a function. Here we investigated the 
potential role of the LHb network in stress-induced reinstatement (SIR).

Methods and results: Using retro-AVV and rabies tracing methods we observed different mPFC populations of neurons 
likely able to control the DA release. Among them, mPFC neurons projecting directly to both the VTA and the LHb. More-
over, using monosynaptic retrograde rabies tracing method, we observed that some mPFC neurons project onto LHb 
neurons that in turn project to the VTA. Then, pathway-specific inhibition of cortical inputs of the LHb was sufficient to 
prevent SIR.

Conclusion: Altogether, our results suggest a complex mPFC-LHb-VTA network involved in stress-induced reinstatement.

Funding: Postdoctoral fellowship from FYSSEN foundation, FRANCE

Chemogenetic manipulations of the VTA subcircuit show differential effects 
on locomotion and methamphetamine reward.

Xiaofan Li & Paul A. Slesinger
Nash Family Department of Neuroscience, Icahn School of Medicine at Mount Sinai

Background: VTA dopamine (DA) neuron activation stimulates locomotion and underlies the rewarding effects of addictive 
substances. Methamphetamine (meth) acutely causes locomotor activation, and repeated exposure leads to locomotor 
sensitization and conditioned place preference (CPP). VTA GABA neurons are postulated to inhibit VTA DA neurons, but 
their functional role in drug addiction is unclear. Here we use chemogenetics to dissect the effects of VTA GABA and DA 
neuron activity on locomotion and meth reward.

Methods: GAD2-IRES-Cre and TH-Cre mice were injected with AAV expressing Cre-dependent excitatory (hM3Dq), 
inhibitory (hM4Di) DREADD or control fluorophore in the VTA. CNO was given i.p. to activate DREADDs during meth 
exposure in locomotor sensitization and conditioned place preference (CPP) tests. 

Results: Chemogenetic activation of VTA GABA neurons suppressed basal locomotion as well as locomotor activation by 
meth, but did not prevent the development of sensitization. Correspondingly inhibition of VTA GABA neurons enhanced 
locomotor activation by meth. Interestingly, both activation and inhibition of VTA GABA neurons during meth exposure 
abolished meth CPP. VTA DA neuron inhibition suppressed locomotor activation by meth, but did not affect meth CPP.

Conclusions: Locomotor activation correlates with increase in VTA DA neuron activity or decrease in VTA GABA neuron 
activity. Appropriate level/regulation of VTA GABA activity seems essential for meth CPP to develop.

Funding: NIDA; NARSAD
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Genome-wide association study identifies novel loci associated with bipolar disorder 

Niamh Mullins, Bipolar Disorder Working Group of the Psychiatric Genomics Consortium, 
Eli Stahl Department of Genetics and Genomic Sciences, Icahn School of Medicine at Mount Sinai 

BACKGROUND Bipolar disorder (BIP) is a severe mood disorder with a high heritability. Thirty genomic loci have previously 
been associated with BIP in a genome-wide association study (GWAS) conducted by the Psychiatric Genomics Consortium 
(PGC). 

METHOD: Here we conduct a GWAS meta-analysis of BIP in 37,604 cases and 249,108 controls of European descent, 
from 48 cohorts within and external to the PGC. 

RESULTS Results indicate 53 independent genomic loci associated with BIP (P<5e-8), 22 of which are novel. These 
regions encompass genes encoding ion channels, neurotransmitter receptors, regulators of synaptic plasticity and the 
major histocompatibility complex. The heritability of BIP explained by common genetic variants is 18% and polygenic risk 
scores derived from these GWAS results explain ~4% of phenotypic variance in independent case/control samples. 
Integrating eQTL data from the CommonMind Consortium revealed that BIP associated alleles in 14 loci influence expres-
sion of nearby genes in the prefrontal cortex, pinpointing biological mechanisms underlying these genetic associations. 

CONCLUSION This is the largest GWAS on bipolar disorder and work is underway to incorporate an additional 4000 BIP 
samples, predicted to yield at least 10 more genome-wide significant loci. These genetic associations promise to advance 
our understanding of the biological etiology of bipolar disorder and the development of new treatments. 

FUNDING National Institute of Mental Health

Hypothalamic–>Habenular–>Midbrain Communication Regulates Food Preference in a Leptin Dependent Manner
Richard M. O’Connor, Paul J. Kenny

Nash Family Department of Neuroscience, Mount Sinai, New York.

Background: The lateral hypothalamus (LH) plays a critical role in energy homeostasis and reward sensitivity. A major 
output of the LH terminates in the lateral habenula (LHb) which has been described as a “preference center” and exerts a 
negative influence over motivated behaviors through inhibition of midbrain dopamine neurons.  We tested the hypothesis 
that LH projections to LHb play an important role in food preference and food-related motivation through downstream 
influences on midbrain dopamine neurons.

Methods: Circuit mapping using Glycoprotein-deleted rabies and cre-dependent  TVA–mCherry/glycoprotein viruses 
Recording neuronal activity in vivo using fiber photometry 
Manipulation of neuronal circuitry using a combination of viral tools, transgenic animals and pharmacology.

Results/Conclusions: Prominent innervation of midbrain projecting LHb neurons originated in LH. Activity of VTA project-
ing LHb neurons decreased in hungry animals during the retrieval of food rewards and in sated animals during palatable 
food consumption. DREADD induced stimulation LH inputs to LHb increases general food motivation yet decreased 
palatable food consumption. Lesioning of these LH inputs produced the opposite effects. Interestingly inhibition of leptin 
activity in the LH led to similar changes to food motivation as lesioning of the circuit suggesting the involvement of leptin in 
communication between the LH and LHb.

These findings identify the LH-LHb-VTA pathway as an important brain circuit involved in feeding and obesity.

Funding: NIH

Neuroimaging correlates and predictors of response to repeated-dose intravenous ketamine in PTSD
A Norbury, A Collins, S Costi, B Cho, J Murrough, A Feder

Department of Psychiatry, Icahn School of Medicine at Mount Sinai

Background: Although so far primarily explored as a therapy for treatment-resistant depression, promising initial data 
shows that intravenous (IV) administration of the glutamate NMDA receptor antagonist ketamine may also improve symp-
toms of post-traumatic stress disorder (PTSD) - over and above its effects on experience of depression.

Methods: Here, we analyse a rich battery of neuroimaging data collected as part of a wider randomized clinical trial of 
repeated-dose IV ketamine for PTSD (task-based and task-free functional imaging data and diffusion-weighted anatomical 
images, collected both at baseline and following ~2 weeks of repeated-dose IV ketamine). We will use robust statistical 
methods, as detailed in a pre-registered analysis plan (https://osf.io/nmtdj/), to determine whether measurements from an a 
priori set of circuit-based neuroimaging metrics are reliably associated with improvement in PTSD symptom severity 
following treatment.

Results: We will present initial findings of this analysis from N=16 currently complete datasets (mean participant age 40.5, 
13 female). As the wider clinical trial is currently ongoing, this analysis will be completed blind to drug identity (0.5mg/kg 
ketamine vs 0.045mg/kg active control midazolam).

Conclusions: These initial results may provide insight into its mechanisms underlying treatment response in PTSD patients 
at the circuit level, and inform future personalised medicine strategies for individuals most likely to respond to this kind of 
therapy.

Funding: NARSAD, MSIP 

Effects of Obstructive Sleep Apnea on Human Spatial Navigational Memory Processing in Older Individuals

Anna Mullins, Masrai Williams, Korey Kam, Ankit Parekh, Bresne Castillo, Indu Ayappa, David Rapoport, 
Ricardo Osorio & Andrew Varga

Mount Sinai Integrative Sleep Center, Division of Pulmonary, Critical Care, and Sleep Medicine, 
Icahn School of Medicine at Mount Sinai. Department of Psychiatry, NYU School of Medicine.

Background: Obstructive sleep apnea (OSA) is a sleep disorder associated with cognitive consequences. Spatial disorien-
tation increases with age and is an early sign of cognitive dysfunction in Alzheimer disease (AD). Sleep is important for 
processing spatial memories however it is not known if OSA-related sleep disruption effects spatial navigational memory 
processing in older individuals.

Methods: 42 cognitively normal adults (age=66.5±7.9yrs, 54.8% female) performed timed trials on a 3D spatial maze 
navigational task, before and after polysomnography (PSG). Maze completion time (CT) and sleep measures were 
compared between participants with and without OSA. 

Results: Median Apnea Hypopnea Index (AHI) was 10.7/hour in OSA. Stage N1 sleep was significantly increased and N2 
significantly decreased with OSA. There were no group differences in pre-sleep maze CT, whereas post-sleep performance 
was significantly different. On average participants with OSA performed best on the first morning trial and performed worse 
on average with each subsequent trial (significant interaction between OSA group and morning trial number, p=0.016, Two 
Way Repeated Measures ANOVA). 

Conclusions: Cognitively normal older adults with OSA demonstrated significantly worse morning spatial navigation 
performance compared to individuals without OSA after equivalent evening encoding. 

Funding: NIH
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Ankit Parekh

Varga Lab

Objective: To better understand inter-individual differences in neurobehavioral impairment in obstructive sleep apnea (OSA) 
and its treatment with continuous positive airway pressure (CPAP), we examined how changes in sleep electroencephalog-
raphy (EEG) slow-waves were associated with next-day psychomotor vigilance test (PVT) performance. Methods: Data from 
28 OSA subjects (Apnea–Hypopnea-Index[AHI3A]>15/hour; AHI3A=sum of all apneas and hypopneas with 3%O2 desatura-
tion and/or an EEG arousal over total sleep time [TST]), who underwent three full in-lab nocturnal polysomnographies
(NPSGs: chronic OSA, CPAP-treated OSA, and acute OSA), and 19 healthy sleepers were assessed. Four 20-minute PVTs 
were performed after each NPSG along with subjective and objective assessment of sleepiness. Three EEG metrics were 
calculated: K-complex (KC) Density, change in slow-wave activity in 1-second envelopes surrounding KCs(ΔSWAK), and 
relative frontal slow-wave activity during non-rapid eye movement (NREM) (%SWA). 

Results: CPAP treatment of OSA resulted in a decrease in KC Density (chronic: 3.9 ± 2.2 vs. treated:2.7±1.1; p<0.01; 
mean±SD) and an increase in ΔSWAK (chronic:2.6±2.3 vs. treated:4.1±2.4; p<0.01) and %SWA (chronic:20.9±8.8 vs. 
treated: 26.6 ± 8.6; p < 0.001). Cross-sectionally, lower ΔSWAK values were associated with higher PVT Lapses 
(chronic:rho=−0.55, p<0.01; acute:rho=−0.46, p=0.03). Longitudinally, improvement in PVT Lapses with CPAP was associ-
ated with increase in ΔSWAK (chronic-to-treated:rho = −0.48, p=0.02; acute-to-treated: rho=−0.5, p=0.03). OSA severity or 
global sleep quality metrics were inconsistently associated with PVT Lapses. 

Conclusion: Changes in EEG slow waves, in particular ΔSWAK, explain inter-individual differences in PVT performance 
better than conventional NPSG metrics, suggesting that ΔSWAK maybe a night-time correlate of next-day vigilance in OSA.

The role of the hypothalamic oxytocin circuit in social memory impairment in Shank3-deficient rats 

Keerthi Thirtamara Rajamani, Natalie Burlant, Erin Glennon, Valery Grinevich, Joseph Buxbaum, and Hala Harony-Nicolas

Social behavior deficits are a hallmark feature of autism spectrum disorder (ASD). Mutations in the SHANK3 gene accounts 
for ~1% of ASD. We recently demonstrated that oxytocin reverses the attentional, social recognition, and synaptic plasticity 
deficits observed in a Shank3-deficient rat model. Oxytocin is involved in parturition, lactation, and social beavior, including 
social recognition memory (SRM). The circuitry underlying SRM includes the paraventricular nucleus (PVN), where oxytocin 
is synthesized, and brain regions that are innervated by axonal projections such as the olfactory bulb, nucleus accumbens, 
lateral septum (LS) and the amygdala. We hypothesized that social memory deficits in the Shank3 rat model is due to 
impairments in the oxytocin system, wherein altered neural activity or reduced oxytocin release could explain the behavioral 
deficits. We quantified oxytocin cells in the PVN of WT and Shank3 KO rats and found no differences. However, we 
observed increased oxytocin immunolabeling in the PVN and LS of Shank3 KO rats, suggesting that oxytocin release from 
the somatodendritic compartment and axonal projections of oxytocin neurons may be impacted by Shank3 mutation. 
Additionally, these changes were accompanied by reduced neural activity in the PVN of Shank3 KO rats as measured by 
cfos immunoreactivity and fiber photometry. Together, these findings suggest an overall impairment in oxytocin function 
may underlie social memory deficits in our rodent model.

Funding: Seaver Foundation

PU.1 affects microglial function relevant to Alzheimer's disease
Anna Pimenova, Ishaan Gupta, Edoardo Marcora, Alison Goate

ISMMS

Background: The genetic risk for sporadic Alzheimer’s disease (AD) is driven by more than 20 loci. Pathway analysis 
implicates immune response in the etiology of AD, and given that genetic risk alleles are enriched in myeloid cells, it is 
proposed that impaired microglial function is a major contributing factor to AD progression. Microglial homeostasis is 
affected by the myeloid lineage-determining transcription factor SPI1/PU.1, which is associated with risk for AD through 
changes in expression levels based on genetic variation.
 
Methods: To understand how modulation of PU.1 expression affects microglial function we generated stable Spi1/PU.1 
overexpression and knock-down BV2 microglial cells and assessed their response in functional assays under baseline and 
challenged conditions.

Results: Knock-down of PU.1 repressed microglial homeostatic signature in a manner similar to that described in disease-
associated microglia. Cells with reduced PU.1 expression showed reduction in phagocytic ability, while PU.1 overexpres-
sion resulted in increased phagocytosis. Microglia cells with PU.1 overexpression were resistant to apoptosis and gener-
ated higher levels of NO and ROS, thereby producing a toxic effect that is potentiated by increased cell survival. Microglia 
with reduced PU.1 expression were equally susceptible to cell death but were less inflammatory, thus could be producing a 
beneficial effect by reducing the reactive phenotype in brain.

Conclusion: PU.1 risk and protective effect seems to be based on the modulation of inflammatory response corroborated 
by differential susceptibility to cell death.

Funding: NIH, JPB

Role of the Gut Microbiome in Autism-Related Behaviors

A.Osman, D.D.Kiraly (Psychiatry)

Background: Mounting evidence demonstrates a role for the gut microbiome in neurodevelopmental disorders, but the 
mechanism of these effects remains unclear. To investigate the role of the microbiome in autism spectrum disorder (ASD) 
we combined antibiotic depletion of the microbiome with a known genetic model of ASD – deletion of the Shank3 gene 
(Shank3KO). This gene x microbiome model allows interrogation of shifts in microbiome composition on brain and behavior 
in a model of ASD. 

Methods: Shank3KO mice and wild-type (Wt) littermates were divided into control and antibiotic-depletion (Abx) groups at 
weaning. On PND60 animals were subjected to behavioral testing using three-chambered social interaction, marble burying 
and open-field. Cecal content was then isolated for 16S sequencing and metabolomic profiling and prefrontal cortex for 
gene expression profiling. 

Results: Shank3KO  results in marked shifts in microbiome composition at the phylum and class levels. Shank3KO   mice 
displayed altered levels of numerous amino acids and short chain fatty acids – effects which were exacerbated by Abx 
treatment. Behaviorally, Shank3 Het & KO mice demonstrated decreased social interaction, a deficit which also increased 
following Abx treatment.

Conclusions: Shank 3 KO results in significant changes to the gut flora and metabolome which may be linked to the social 
deficits observed in these animals. Additionally, the autistic-like behaviors in Shank3KO mice are exacerbated by depletion 
to the endogenous flora. Taken together, this suggests a gene x microbiome interaction in the development of ASD. 

Funding: Seaver Foundation
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Cross-generational effects of adolescent THC exposure: role for the germline epigenome? 

Gregory Rompala1, Henrietta Szutorisz1, Yasmin Hurd1,2,3,4 

Departments of Psychiatry1, Neuroscience2, and Pharmacological Sciences3, Icahn School of Medicine at Mount Sinai, 
Addiction Institute at Mount Sinai4.

Background: Previous work from our lab revealed that adolescent male and female rats exposed to THC, the psychoactive 
component in cannabis, birthed offspring with altered drug- and reward-seeking behaviors coinciding with transcriptomic 
and epigenetic effects in the dorsal/ventral striatum. Here, we examined small noncoding RNAs in sperm which have been 
causally implicated in the intergenerational effects of various paternal preconception exposures including stress and diet. 

Methods Adolescent male rats (PND 28) were treated with THC (1.5 mg/kg, i.p.) or vehicle every third day over three 
weeks. Two weeks after the final treatment, animals were sacrificed, and motile sperm were isolated from cauda epididymi-
des for small RNA sequencing. 

Results: We found that adolescent THC significantly reduced total miRNA content in sperm with 15 individual miRNAs 
significantly reduced after false discovery rate adjustment (q<0.05). Several of the THC-reduced miRNAs were validated 
with qPCR and select miRNAs were similarly reduced in epididymal extracellular vesicles, a novel mechanism implicated in 
miRNA accumulation in sperm. Future experiments will examine the effect of paternal THC exposure and paternal THC-
responsive sperm miRNA on the zygotic transcriptome. Conclusions In summary, adolescent THC exposure reduced levels 
of several sperm miRNAs with significant implications for fertility, embryonic development, and offspring neurodevelop-
ment. 

Funding NIDA 5R01DA030359-08

CRISPR-based functional evaluation of common SZ risk variants

Nadine Schrode, Seok-Man Ho, Kazuhiko Yamamuro, Marliette Rodriguez-Matos, 
Amanda Dobbyn, Pamela Sklar and Kristen Brennand

Departments of GGS and Neuroscience, Icahn School of Medicine at Mount Sinai

Schizophrenia (SZ) is a highly heritable neuropsychiatric disorder. Although a large contribution of common variants to 
disease risk has been found, the functional mechanisms remain unclear.

We established a systematic strategy to evaluate the growing number of SZ-associated variants and genes in a hiPSC-
based neuronal platform; Through fine-mapping and eQTL analysis of loci previously associated with SZ, we prioritized one 
putative causal eSNP for CRISPR-editing and three SZ-eQTL genes for CRISPRa/i-based modulation of endogenous gene 
expression.

We found that CRISPR-editing of a single non-coding SNP (rs4702) can change neuronal expression of the cis-gene target 
(FURIN). Moreover, CRISPRa/i-based modulation of the SZ-eQTL genes SNAP91 and TSNARE1 combined with RNA-seq 
revealed downstream differentially expressed genes enriched for known SZ risk variants as well as a surprising degree of 
reciprocal convergence between SNAP91 and TSNARE1. Further phenotypic analyses of synaptic function confirmed 
known roles of SNAP91 and hypothesized roles of TSNARE1 in the presynaptic neuron, but also showed the impact of 
SNAP91 on postsynaptic neuronal function.

Overall, our findings demonstrate the convergent effect of SZ-eQTL genes in excitatory neurons, and clarify known and 
novel roles at the level of synaptic function, expanding our understanding of how subtle genetic variation that impacts 
expression of SZ-eQTL genes might be sufficient to impact neuron function and increase risk to SZ.

Funding: NIH, NYSCF

BBB-associated Changes in Suicide
 

Tatiana P. Schnieder
Nash Family Department of Neuroscience

Background: Inflammatory processes may contribute to psychiatric disorders and suicide. Earlier, we reported greater 
densities of perivascular phagocytes in dorsal prefrontal white matter (DPFWM) in suicide than in non-suicide deaths. 

Methods: To distinguish between greater vascularity and greater coverage of vessels by perivascular phagocytes, and to 
determine whether the excess of perivascular phagocytes is derived from microglia or from non-parenchymal immune cells, 
we made stereological estimates of vascular surface area density (AVTOTAL) by staining for glucose transporter Glut-1, and 
the fraction of vascular surface area (AF) immunoreactive (IR) for CD163 (CD163 AF) in dorsal and ventral prefrontal white 
and gray matter. 

Results: Manner of death or psychiatric diagnosis showed no association with CD163 AF in any region. Suicide was 
associated with a lower AVTOTAL compared with non-suicides in DPFWM (p = 0.018) but not with AVTOTAL in the three 
other regions of interest. Thus, the earlier observation of increased density of perivascular phagocytes in DPFWM after 
suicide cannot be attributed to infiltration by peripheral monocytes or to increased vascularity. Greater AVTOTAL ventrally 
than dorsally (p = 0.002) was unique to suicide and white matter. 

Conclusions: To understand the biological mechanisms linking maladaptive behavior, altered immune response and BBB 
changes in suicide, we are performing molecular and neuroanatomical assessments of BBB integrity, including quantifica-
tion of transcriptional and protein expression in brain microvessels and stereological evaluation of plasma protein extrava-
sation in completed suicide.

Fundng:NIH, AFSP

Investigating the effect of common schizophrenia variants in low and high polygenic risk score backgrounds

Kristina Rehbach1,2,3,4, Kristen J. Brennand1,2,3,4

1Nash Family Department of Neuroscience, 2Department of Genetics and Genomics, 3Friedman Brain Institute, 4Department 
of Psychiatry,  Icahn School of Medicine at Mount Sinai, New York, NY, United States

Schizophrenia (SZ) is among the least understood psychiatric diseases, although it imposes an immense burden on 
patients and society. SZ has a strong genetic component with an estimated heritability of 80% and is considered to be a 
polygenic disease caused by the sum of multiple genetic risk variants, with penetrant variants being extremely rare. To date 
158 genetic variants associated with SZ have been reported, but little is known about their functional impact.

To increase our understanding of the functionality of these common variants, we plan to contrast their impact through 
CRISPR-based isogenic comparisons in control human induced pluripotent stem cells derived from low and high polygenic 
SZ-risk variant carriers. This platform will enable us to engineer single risk variants into different genetic backgrounds, 
allowing to study effects of single variants in several isogenic neuronal cell types implicated in disease onset, including 
dopaminergic neurons, glutamatergic neurons and GABAergic neurons. This system will be used and validated across three 
different laboratories, establishing a standardized resource.

Ultimately, we will engineer different common variants in low and high polygenic risk score genetic backgrounds to deter-
mine the effect of single nucleotide changes on global gene expression and functionality in diverse genetic backgrounds.

Funding: NIH
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Divergent roles of astrocytic versus neuronal EAAT2 deficiency on cognition and overlap with aging and Alzheimer’s 
molecular signatures

Abhijeet Sharma*, Syed Faraz Kazim*, Chloe S. Larson, Aarthi Ramakrishnan, Jason D. Gray, Bruce S. McEwen, Paul A. 
Rosenberg, Li Shen and Ana C. Pereira

EAAT2 is the major glutamate transporter in the brain expressed predominantly in astrocytes and at low levels in neurons 
and axonal terminals. EAAT2 expression is reduced in aging and sporadic AD patients brains and is associated with indices 
of neuronal death. The role EAAT2 plays in cognitive aging and its associated mechanisms remain largely unknown. Here 
we show that conditional deletion of astrocytic and neuronal EAAT2 results in age-related cognitive deficits. Astrocytic, but 
not neuronal EAAT2 deletion, leads to early deficits in short-term memory and in spatial reference learning and long-term 
memory. Neuronal EAAT2 loss results in late-onset spatial reference long-term memory deficit. Neuronal EAAT2 deletion 
leads to dysregulation of kynurenine pathway. Astrocytic EAAT2 deficiency results in dysfunction of innate and adaptive 
immune pathways that correlate with cognitive decline and transcriptomic overlaps with human aging and Alzheimers 
disease. Overall, the present study, for the first time, shows that in addition to the widely recognized astrocytic EAAT2, 
neuronal EAAT2 also plays a role in hippocampus-dependent memory. Furthermore, the gene expression profiles associ-
ated with astrocytic and neuronal EAAT2 deletion are reported

Artificial intelligence in neuropathology: deep learning-based assessment of tauopathy

Maxim Signaevski, Marcel Prastawa, Kurt Farrell, Nabil Tabish, Elena Baldwin, John Koll, Clare Bryce, Russell Hanson, 
Jack Zeineh, Gerardo Fernandez, and John Crary

Departments of Pathology and Neuroscience and the Center for Computational and Systems Pathology, 
Icahn School of Medicine at Mount Sinai

BACKGROUND: Accumulation of abnormal tau in neurons and glial cells occurs in Alzheimer disease (AD) and a spectrum 
of tauopathies. These tauopathies have diverse and overlapping morphological phenotypes that obscure classification and 
quantitative assessments.

METHODS: Machine learning-based approaches allow the recognition and quantification of pathological changes from 
digital images. We applied deep learning to the neuropathological assessment of pathological tau accumulation in neurons 
and glial cells in postmortem human brain tissue to develop a classifier capable of recognizing, differentiating, and quantify-
ing tau burden. 

RESULTS: We found that FCN is capable of identifying, differentiating, and quantifying AT8-stained morphological forms of 
neuronal and glial phosphorylated tau in range of nosologies. The performance on test data of across various tauopathies, 
resulting in the recall, precision, and an F1 score of 0.92, 0.72, and 0.81, respectively for NFT. 

CONCLUSION: Machine learning is a useful tool for complex pathological assessment of AD and other tauopathies. It will 
allow to further integrating quantitative measures with clinical, genetic, and molecular data, providing unbiased approach 
for clinicopathological correlations.

FUNDING: The project was supported by NIH and the Tau Consortium, the first author was supported by a Career Devel-
opment Award funded by NIH-NOA.

Asymmetry of positive and negative stock returns on decision-making: a neurocomputational investigation  

Anastasia Shuster, Matt Heflin, Soojung Na, Xiaosi Gu

Psychiatry, ISMMS 

Previous research in financial decision-making has shown that investment behaviors are driven by computationally defined 
learning signals such as value, reward prediction errors, and fictive errors. These studies used a sequential investment task 
wherein participants are given money to invest, shown stock market data, and asked to decide how many shares they 
would buy. We adapted this task to include shorting of the stocks, if participants believe there will be a drop in the stock’s 
value. 33 healthy volunteers have completed this task.

Our preliminary results suggest that when stocks gave positive returns (defined as positive % value change), participants’ 
investing and shorting choices were both driven by values, prediction errors, and fictive errors, as in previous studies, and 
showed significant ventral striatal activity to these learning signals. However, when stocks gave negative returns (negative 
% value change), these signals no longer had a systematic impact on choices. Interestingly, we still found neural computa-
tion of these learning signals in the ventral striatum (for value and prediction error) and vmPFC (for fictive error).

Together, these results suggest that positive and negative stock markets had asymmetrical effects on investment decisions 
and neural responses: while positive market returns were treated as a meaningful source of learning signals, people’s brains 
computed, but ignored, learning signals derived from stocks with negative returns.

The study was funded by UT Dallas and Mount Sinai

MISMATCH NEGATIVITY DEFICITS IN INDIVIDUALS AT CLINICAL HIGH RISK FOR PSYCHOSIS.
Shaik RB, Parvaz MA, Bilgrami ZR, Benavides C, Sarac C, Larsen EM, Lopez-Calderon J,Corcoran CM.

Psychiatry, ISMMS

BACKGROUND: Auditory mismatch negativity (MMN), an EEG-derived event-related component that is elicited by deviant 
stimuli of an auditory oddball paradigm, is a robust predictor of psychosis onset. The goal of the current study is to 
examine the MMN in CHR, elicited by novel emotionally relevant frequency modulated (FM) tones, in addition to typically 
used deviants (e.g., altered duration, frequency, and intensity)
 
METHODS: We compared MMN (area under the curve) elicited by duration, frequency, intensity, FM and change of location 
deviants between 13 CHR and 13 healthy controls (HC). The cases were also assessed for ‘prodromal’ symptoms, and for 
cognitive function (using MATRICS).

RESULTS: Between-group non-parametric tests showed significantly (1) reduced MMN for the duration but not FM deviant, 
(2) higher prodromal symptoms, and (3) worse trail-making and BACS scores, in CHR compared to HC. Spearman rank 
correlations between these variables showed significant correlations between the duration-deviant MMN and prodromal 
symptoms, such that more severe prodromal symptoms were associated with lower MMN amplitude. No clinical associa-
tions were observed with FM-elicited MMN. 

CONCLUSIONS: The results indicate that unlike the duration-elicited MMN, FM-elicited MMN does not differentiate 
between CHR and HC and is not associated with prodromal symptom severity. Thus, FM-elicited MMN may not be as good 
a clinically relevant predictor of psychosis risk as is duration-elicited MMN. 

FUNDING: NIH
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Inheritance of APOE ɛ4 decouples lipid metabolism in human glia and enhances extracellular matrix molecules and 
cytokines in cortical neurons capturing AD human brains

Julia TCW1, Nina H. Pipalia3, Sarah E. Bertelsen1, Minghui Wang1, Michael Chao1, Manav Kapoor1, 
Santiago Sole Domenech3, Lu Quan1, Bin Zhang1, Frederick R. Maxfield3, Wayne W. Poon2, Alison M. Goate1

1Icahn School of Medicine at Mount Sinai, New York, NY  2University of California Irvine, Irvine, CA 3Weill Medical College of 
Cornell University, New York, NY

BACKGROUND: Apolipoprotein E (APOE) is the most significant risk gene for late-onset Alzheimer's disease (LOAD); APOE 
ɛ4/ɛ4 increases AD risk by >14-fold. Although the association between APOE ε4 allele and increased AD risk is well-
established, the mechanisms underlying this genetic risk on particular brain cell types remains elusive.

METHOD: Human induced pluripotent stem cells (iPSC) from individuals of differing APOE genotype were differentiated to 
astrocytes, microglia, neurons and brain microvascular endothelial cells and processed RNA sequencing.

RESULTS: APOE ε4 microglia and astrocytes exhibit upregulated cholesterol biosynthesis while decreased lipid efflux, 
suggesting cell autonomous decoupling of lipid metabolism. APOE ε4 cortical neurons with astrocytes display enhanced 
levels of extracellular molecules that contribute to the upregulation of chemotaxis, glia activation and lipid biosynthesis that 
recapitulate severe status of AD brains.

CONCLUSION: Human CNS cell type based iPSC modeling allowed us to elucidate APOE ε4 effects in glia and cortical 
neurons with astrocytes, implicating an APOE ε4 associated molecular pathway that promotes LOAD. 

FUNDING: New York Stem Cell Foundation, JPB Foundation

A peptide based on the product of ephrinB2 cleavage by �-secretase, promotes angiogenesis in vitro

Steven Vance, Yonejung Yoon, Noel Warren, Nikolaos Robakis, Anastasios Georgakopoulos
Icahn School of Medicine at Mount Sinai

Presenilin1 (PS1), is part of the γ-secretase enzymatic complex which cleaves type I transmembrane proteins, regulates 
vascular function and has been linked to the pathogenesis of Familial Alzheimer’s Disease (FAD). We have shown that 
cleavage of ephrinB2 by PS1/γ-secretase creates a cytoplasmic peptide (ephrinB2/CTF2) that promotes angiogenesis in 
vitro. We aim to package and deliver a small peptide based on the sequence of ephrinB2/CTF2 in vivo, to develop thera-
peutics to treat vascular dysfunction in AD and also a number of other conditions where vascular function is compromised. 

A small peptide was designed based on the C-terminal amino acid sequence of ephrinB2/CTF2 with the HIV TAT sequence 
fused to it to facilitate delivery to cells (NCB2). Peptides lacking either the TAT or PDZ sequence or scrambled sequence 
serve as controls. Bovine adrenal microvascular endothelial cells (BAMEC) were used to test the peptide’s angiogenic 
function. Cells were grown on microcarrier beads and allowed to sprout for 48h. Samples were stained, imaged, and 
sprouts were quantified. 

NCB2 promotes the formation of sprouts comparable to that of ephrinB2/CTF2. PDZ-null and scrambled peptides had no 
effect on sprout formation.

NCB2 is a bioactive peptide. We created a small peptide that can promote angiogenesis in vitro. Future studies will explore 
the angiogenic potential of this peptide in vivo.

NIH, NIA, Alzheimer’s Association.

Exploring the neurodevelopmental bases of DDX3X syndrome.
Devina Ung1,2,3, Andrea Boitnott1,2,3, Danielle Mendonca1,2,3, Kristi Niblo1,2, Elodie Drapeau1,2, Silvia De Rubeis1,2,3

1The Seaver Autism Center for Research and Treatment, ISMMS; 2Department of Psychiatry; 3The Mindich Child Health and 
Development Institute at the Icahn School of Medicine at Mount Sinai, New York.

Background. DDX3X syndrome is a recently identified rare genetic disorder affecting mostly females, associated with 
intellectual disability (ID) and autism spectrum disorder (ASD). DDX3X syndrome is caused by haploinsufficiency of the 
X-linked gene DDX3X, encoding for an RNA helicase regulating mRNA translation. To date, the exact molecular and cellular 
functions of DDX3X during neurodevelopment are unknown.

Methods. We have generated a novel conditional knockout mouse recapitulating DDX3X haploinsufficiency. We assess 
corticogenesis using immunostaining of the developing cortex with layer-specific markers and in vivo retrograde labeling. 
We apply biochemical methods to purified synapses from cortices and study DDX3X-dependent translation. We also use 
single-embryo mouse neurons to study the impact of Ddx3x haploinsufficiency on synaptogenesis.

Results. Ddx3x haploinsufficient females (Ddx3x+/-) are viable (contrary to males) and have reduced DDX3X protein 
expression in the cortex. DDX3X is expressed in cortical glutamatergic projection neurons and we characterized cortical 
connections in Ddx3x+/- mice.

Conclusions. We have generated a mouse model with construct validity for DDX3X syndrome that shows initial evidence 
for face validity. We are using this model to understand the molecular and cellular neurobiology underlying DDX3X 
syndrome.

Funding. Beatrice and Samuel A. Seaver Foundation and Fondation pour la Recherche Médicale.

Dynamical encoding of outcome probability and identity in prefrontal-limbic circuits

FM. Stoll & PH. Rudebeck

Icahn School of Medicine at Mount Sinai, New York, NY.
 
Background: Calculating the probability to achieve specific outcomes is a crucial element of our everyday life. We recently 
showed that this type of computation relies on representations in the orbital (OFC) and ventrolateral (vlPFC) divisions of the 
prefrontal cortex. Lesions of the vlPFC, but not OFC, affected monkeys' ability to use outcome probability information 
(Rudebeck et al, 2017, Neuron). However, lesions of the OFC only affected tasks that required the updating of specific 
object-reward associations, not the probability that an outcome will be delivered. Despite this understanding, the neural 
mechanisms supporting outcome probability and identity representations during decision-making are unknown. 

Methods: We simultaneously recorded single neurons from prefrontal cortex and subcortical structures while monkeys 
assessed distinct visual stimuli that predict the probability of receiving a given outcome.

Results: We found that neurons in vlPFC preferentially encode the outcome probability whilst the OFC encode outcome 
identity. The amygdala (AMG), however, represents both features. Furthermore, the representation of both outcome identity 
and probability is modulated by the context; many neurons represent a given feature differently depending on whether the 
monkey has to use these information, or not, to decide. 

Conclusion: These data suggest the existence of different neural pathways, vlPFC-AMG and OFC-AMG, for the represen-
tation of outcome probability and identity, respectively.

Funding: NIMH BRAINS R01, NARSAD, Philippe Foundation & Icahn seed funds
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Prefrontal top-down projection to limbic thalamus requires juvenile social interaction 
to regulate adult prosocial behavior

Yamamuro K, Bicks L, Im S, Kato D, Garkun Y, Flanagan M, Norman K, Sadahiro M, Caro K, Russo S, Morishita H
ISMMS

Background: Juvenile social isolation causes long-lasting dysfunction in medial prefrontal cortex (mPFC) and prosocial 
interactions, but the neural circuit mechanisms are poorly understood. Here, we aimed to identify specific mPFC circuits 
vulnerable to juvenile social isolation.

Method: We integrated techniques to measure (fiber photometry imaging, patch-clamp electrophysiology) and manipulate 
(optogenetics/chemogenetics) the activities of selective circuits during social behavior (3chamber test, reciprocal interac-
tion) in mice undergo juvenile social isolation (p21-p35).

Result: c-fos mapping and fiber photometry imaging identified the paraventricular nucleus of thalamus (PVT), also known 
as the limbic thalamus as the most prominent projection target from mPFC that is preferentially recruited by social interac-
tion. Transient juvenile social isolation leads to a sustained failed activation of adult mPFC->pPVT projection neurons after 
social encounter due to their reduced intrinsic excitability and an aberrantly increased inhibitory drive from low-threshold 
spiking inhibitory neurons in deep layer of mPFC. Ensuring sociability deficits caused by juvenile social isolation are 
rescued by an acute chemogenetic or optogenetic activation of mPFC->pPVT projection neurons. 

Conclusion: Our study identifies a novel pair of specific mPFC excitatory and inhibitory circuits sensitive to experience-
dependent modulation, and points toward potential targets for an amelioration of social processing deficits.

Funding: JSPS

Shalaka Wahane 

Rebuilding neural circuity after CNS injury requires wound compaction to confine necrotic tissue, limit inflammatory spread, 
and reorganize extracellular matrix.  The signaling pathway to integrate biochemical cues, cytoskeletal changes and 
physical forces during wound compaction is not well understood. Here, we show a robust upregulation of Plexin-B2 in 
microglia/macrophages after spinal cord injury (SCI). Conditional knockout of Plexin-B2 in these innate immune cells 
profoundly impairs motosensory recovery after SCI. Mutant mice display diffuse tissue damage as a result of a compro-
mised corralling process wherein phagocytic immune cells become confined in the center of the lesion core surrounded by 
reactive gliosis. This leads to spillover of inflammatory cells and alteration of cytokine milieu that hampers axon regenera-
tion. Consistently, mutant microglia lacking Plexin-B2 exhibit reduced motility in cultures, while infiltration, proliferation, 
activation of inflammatory markers and phagocytic activity remain intact.  In addition, the contractile properties of 
microglia/macrophages appear to be affected by Plexin-B2 deletion, leading to decreased cellular density and reduced 
matrix compaction at lesion core. Manipulating conditional Plexin-B2 ablation at different time frames reveals its functional 
importance during early immune response that sets the stage for microglia corralling and wound compaction.  Our findings 
demonstrate a novel function of Plexin-B2 in aiding injury resolution following SCI by integrating microglia corralling, 
contractile properties and matrix compaction, and point to the importance of early intervention to aid would healing after 
CNS injury.
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Neuroscience Graduate Training Program

The Neuroscience graduate training program is strong.  We received a record number of applica-
tions to the program this year (252), a 45% increase over the previous year. The metrics (GPA and 
hours of research experience) of these applicants were the highest we have ever seen. From that 
pool, nine PhD students are matriculating this fall, representing a diversity of interests and 
backgrounds, and we welcome as well our new MSTP students. On the one hand, this number 
seems modest compared to our record number of PhD matriculants last year (18 students). On the 
other hand, given that record number, a more modest number this coming year should ease the 
placement of these new students into thesis labs. We lost accepted applicants to Columbia, 
UPenn, UCSD, Princeton and others, and in particular, we lost most of our top applicants that 
self-identify as underrepresented in science. We need to do better on this front, and I would 
welcome ideas on how to retain these top-applicants. In any event, we are grateful to the many 
faculty, students and staff that contributed to this year’s admissions process. 

This past year marked some milestones for the training program that are worth reflecting on. First, 
as surely most know, Steve Salton stepped down in July from co-directing the training area after 
nearly 20 years in this role to focus on his own research program. His contributions have been 
enormous, and to him we owe a large debt of gratitude. In addition to his 20 year tenure as 
co-director, he co-authored the Neuroscience PhD curriculum which was approved in 2007 by the 
New York State Department of Education and the Middle States Commission on Higher Educa-
tion, thus representing the 2nd PhD degree-granting program at Mount Sinai. He also co-directed 
the Cellular and Molecular Core course, with Deanna Benson, for many years, and authored or 
co-authored the first and second T32 Training Grants ever awarded to Mount Sinai in support of 
neuroscience PhD students. The healthy and vibrant program we enjoy today is very much the 
product of Steve's hard efforts over the past decades, and for that we are most thankful.

Second, the occurrence of the first or second (5 yr) renewals of our three T32 training grants 
supporting predoctoral students is a measure of stability, continuity and maturity. This is all good, 
but if we aspire to continue growing the program, we need more. My view is that many of the 
obstacles that normally repel faculty from taking this on have been lessened or removed. For one, 
as Paul and Eric promised at the Faculty retreat last fall, we have in place superb administrative 
support provided by Jenny’s team, and in this regard, a special thank you to Andrea Nievera. 
Through this support, the once overwhelming burden of collecting and organizing the data tables 
is significantly lightened. Additionally, the Graduate School is piloting an interactive, accessible and 
up-to-date milestone and admissions tracking system, and while it is still being tested, it promises 
to be an important advance. Most importantly, there is a now a small but critical mass of 
T32-experienced PIs among the Neuroscience faculty that are sharing data tables, training 
program descriptions, Institutional and PhD program histories, resources and shared facilities 
descriptions, plans for enhancing diversity, admissions and completion metrics, etc. The fact is, all 
T32s share nearly identical sections, with key changes in certain places to suit the specific 
program, training goals and applicant pools. We have established a centralized repository from 
which interchangeable data, program descriptions and other sections can be shared, modified or 
updated, greatly facilitating the generation of new T32s. There is enough collective wisdom on 
hand to guide anyone through the process. Given the expansion in faculty numbers and expertise, 
we should be targeting T32 training grants in neurodegeneration, brain development, glial biology 
et al. A realistic goal would be two new T32 submissions by the time of this writing next year. Any 
takers?

George Huntley

GRADUATE PROGRAM INFORMATION
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2019 UPCOMING EVENTS

@SinaiBrain
@SinaiBrain
@MountSinaiBrain

AUGUST
Grad School Classes Begin
August 12, 2019

SEPTEMBER

For more information about The Friedman Brain Institute’s 
upcoming events and lectures, please visit

www.mountsinai.org/fbi
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#ForYouForLife
#FriedmanBrainInstitute

#DiverseBrains

#neuroscience
#MSNseminars

#sinaiBAW 

#brain
#ArtoftheBrain

#ENDALZ 

#Addiction
#AutismBrainNet

#Stroke

#epigenetics

#depression

#MultipleSclerosis

#schizophrenia
#stemcells

#Autism

Stay Connected. Follow Us.

f t Feel free to Like, Comment, Tweet, Retweet, 
Favorite, Friend, Share, etc...!!

DECEMBER
Grad School Winter Party
TBD

PhD White Coat Ceremony
September 9, 2019

Diversity in Neuroscience
Dr. Scout, Director, LGBT HealthLink at 
CenterLink from Lincoln, R. I.
September 17, 2019

MD/PhD Retreat
September 27th-29th, 2019

Diversity in Neuroscience
Dr. Alan Arnold, Director of Research 
Development at MSI STEM Research & 
Development Consortium
November 12, 2019

OCTOBER

NOVEMBER

Diversity in Neuroscience
Town Hall Meeting - Movie Night
October 8, 2019

SinaInnovations
October 15-16 2019

Society for Neuroscience Meeting
October 19-23, 2019

Annual Postdoc Day
October 25, 2019

MAY

@MountSinaiNYC
@IcahnMountSinai

@GradSchoolSinai 

@SeaverAutism 
@ScottRusso_CAN 

@IcahnMAP 

@MountSinaiDBS
@SinaiTBI  

@IcahnInstitute

@MountSinaiNeuro  
@SinaiNeuro 

@IcahnCMIN  

@MtSinaiPostdocs  

@MindichCHDI 

@SinaiEMPH 

@ComeBeBraiNY 
@dana_fdn

@SfNtweets

Naming Ceremony - Nash Family 
Department of Neuroscience
May 8, 2019

ISMMS commencement
May 09, 2019

11the Annual Neuroscience Retreat
May 10, 2019

Manhattan Glia Spring Meeting
May 13th and May 14th, 2019      

@MountSinaiPsych
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