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Texas A&M Chapter of the Society for Neuroscience

Poster Session& Vendor Show
Vendor Show: 10:00 AM - 2:30 PM
Poster Session A: 10:00 AM - 11:30 AM
Lunch (Food Provided): 11:30 AM — 12:30 PM
Poster Session B: 1:00 PM - 2:30 PM
Guest Speaker Seminar: 3:00 PM - 4:.00 PM

Poster winners will be announced after the talk

Guest Speaker: Dr. Weichun Lin
Associate Professor, Effie Marie Cain Scholar in Medical Research
Department of Neuroscience, UT Southwestern Medical Center

Understanding Synaptic Biology Through the
Neuromuscular Junction

Gift/Essentials Drive:

Voices for Children: Casa of Brazos Valley.
Please bring_unwrapped toys or essentials (socks, underwear, diapers) and gifts for teens
(purses, wallets, jewelry) in the Brazos Valley.
Please e-mail_sfn.tamu@amail.com for questions and inquiries
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Undergraduate Students

1.U.A Memories atthe Neuromuscular Junction are Resistant to Extinction
Tarbet, M; Hudson, K; Lout, E; Grau, J

Department of Psychological and Brain Sciences, Texas A&M University; Biomedical Sciences, Texas
A&M University; Texas A&M Health Science Center

megantarbet@tamu.edu

Prior studies have shown that neurons within the spinal cord can support instrumental learning (Grau et
al., 1998, Behav. Neurosci., 112, 1366). In atypical experiment, rats undergo a thoracic (T2) transection
and are subsequently tested by applying electrical stimulation (shock) to one hind leg whenever the leg
isextended. Overtime, transected animalslearntomaintainthe stimulatedleginaflexed positionthat
minimizesnetshockexposure. Treatmentsthatimpairspinal cord function(e.g.,i.t.lidocaine), orthat
disrupt communication between the periphery and the spinal cord (e.g., cutting the sciatic nerve), block
learning. Interestingly, if communication with the spinal cord is cut after the response is acquired,
animals given response-contingent shock continue to maintain the leg in a flexed position. This implies
thata peripheralmodification contributes tothe maintenance ofthe learned response. The present
study exploresthe circumstancesunderwhichthelearnedresponseisweakened (extinguished).In
Experiment 1, rats underwent a spinal transection and were trained for 30 min with response contingent
shockthenextday. After 25 minoftraining, halftheanimalshadthe sciatic nerve cut. Performancewas
testedforanadditional 30 min, with orwithoutresponse-contingentshock. Duringtesting, allanimals
continued to maintain a flexion response. Next (Experiment 2), we examined whether exposure to non-
contingent stimulation would weaken the learned response. Spinally transected rats received 30 min of
training followed by 6 min of variable intermittent shock given independent of leg position. Performance
wasthenassessedfor30min. Exposuretonon-contingentshock hadno effectonthe maintenance of
the learnedresponse. Further work s being conducted to examine whether alonger period of non-
contingent stimulation, applied to other dermatomes, will lead to the extinction of the learned
response.

1.U.B Pain Inputincreases Lesion Site Hemorrhage After Traumatic Brain Injury
Bean, P.A.; Henwood, M.K.; Tarbet, M.M.; Johnston, D.T.; Grau, J.W.

Psychological and Brain Sciences, Texas A&M University

paris bean@tamu.edu

Traumaticbraininjury (TBIl)isamajorcause ofdeathanddisabilityinthe United States. Many ofthese
injuriesaretheresultofevents suchascaraccidents, combatviolence, andfalls, and oftenresultin
additional injuries (polytrauma) that serve as a source of pain (nociceptive input). Previous work in our
laboratory has shown that nociception is detrimental to recovery after spinal cord injury (SCI) and leads
toincreased lesion site hemorrhage. Itis not known whether these findings generalize to other
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neurologic insults. The present study sought to determine whether nociceptive input expands the area
ofhemorrhageafter TBIl. Male Sprague-Dawleyrats (N=12) weighing between275-300gramswere
giveneitheramoderate traumatic braininjuryintherightfrontalregion, usingthe Leica One controlled
cortical impact device (2mm impactor tip, 4 m/s, deformation depth 3mm), or underwent a sham
surgery. A day later, the irritant capsaicin (3%, 50 ml) or vehicle was applied to the contralateral
hindpawviaasubdermalinjection. Behavioraltests, including cylindertestand catwalk gaitanalysis,
were performed at zero and three hours post nociceptive input. Animals were then euthanized,perfused
with 4% paraformaldehyde, and brain tissue was collected. Collected tissue was sectioned and stained
with hematoxylin and eosin to quantify hemorrhage extent at the lesion site, and sections were imaged.
Images were analyzed for hemorrhage, quantified by percent area of hemorrhage, by a blinded
experimenter using Image J software. The results showed that nociceptive input increased the area of
hemorrhage attheinjury site (p <.05) and produced an acute disruptionin behavior. Pain-induced
hemorrhage waslimitedtothe injured hemisphere. On-goingworkis examining the circumstances
under which pain input fuels hemorrhage after TBI, how it affects behavioral function, and the
neurobiological processesinvolved.

2.U.A Effects of Host/Graft Sex Mismatch on Survival and Integration of Neural
Progenitor Cell Transplants for Spinal Cord Injury

Pitonak, Michael; Jonika, Michelle; Bain, Gregory; Tucker, Ashley; Letchuman, Sunjay; Loesch, Kimberly;
Blackmon, Heath; Dulin, Jennifer N.

Department of Biology; Graduate Program in Genetics; Texas A&M Institute for Neuroscience; Mays
Business School

michaelpit@tamu.edu

Spinalcordinjury (SCl)isadevastatingeventthatfrequentlyresultsin permanentlossofneurological
function. Transplantation of neural progenitor cells (NPCs) into sites of SCI has high potential for
improving functional outcomesthroughthe provision of new neuronsthatcanreconstructlostneural
circuitry. However, little is still understood about the basic biological guidelines determining the success
of NPC graftsurvival, integration with the host nervous system, and functional efficacy. Mismatch
between the sex of donor and recipient tissue has been shown to contribute to organ transplant
rejectioninhumans. Althoughthere have beenalarge numberof preclinical studiesandclinicaltrials
examining NPC transplantation for SCI, the potential effects of host/graft sex mismatch have not
previously been investigated. Indeed, in the majority of experimental studies, the sex of donor tissue has
notbeenreported. We therefore soughtto determine whether sex mismatch between graftand host
tissue influencesthe survivalandintegration oftransplanted NPCsinamouse model of spinal cord
injury. Donor sexwas determined forindividual GFP+ mouse embryos by rapid genotyping ofthe X
chromosome gene Rbm31x, which possesses the divergent Y chromosome gametolog Rbm31y. Either
male orfemale spinalcord NPCswereisolated andtransplantedinto spinalcord lesion sites of either
male or female adult mice immediately following injury. Four weeks after transplantation, we
performed immunohistochemical analysis to determine graft cell survival, proliferation, neuronal
differentiation, integration with hosttissue, and extension of graft-derived axons into the host spinal
cord. Resultsfromthis study willilluminate the effects of sex as abiological variable inthe success of
experimental NPCtransplantationstudies,and moreoverwillhighlightanimportantconsiderationfor
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cell transplantation approaches in human clinical trials. Future work will examine the effects of donor
cell sex on the host immune response following NPC transplantation.

2.U.B Characterizing the Role of Transcription Factor Hb9in Glial Cell Development
Letchuman, Sunjay; Adkins, Robert; Leonards, Amy; Tucker, Ashley; Aceves, Miriam; Loesch, Kimberly; Lee,
Young il; Dulin, Jennifer

Department of Biology; Texas A&M Institute of Neuroscience; Mays Business School

sunjayletchuman@tamu.edu

Hb9 (Mnx1) is a transcription factor described as a motor neuron specific marker in embryonic
developmentand acritical factor for the development of spinal cord motor neurons. We have found
thatwithinthe postnataland adultspinal cord, Hb9-expressing cells are distributed inanincreasing
gradient along the rostro-caudal axis. This distinctive localization of molecularly-defined cells has yet to
be describedintheliterature, and infactthis phenomenon has only been described for a handful of
genes. Furthermore, immunohistochemical analysis of both neonatal and adult mouse spinal cord tissue
hasshownHb9expressioninastrocytes, apopulation of glial cellsinthe spinal cord. Inthe peripheral
nervous system, we observed a similar phenomenon with Hb9-expressing Schwann cells presentinan
increasing rostro-caudal gradient throughout the body. These preliminary observations have several
excitingimplications. Hb9 may play animportant role notonly in astrocyte development, butalsoin
development of Schwann cells, which are the glial cells associated with the peripheral nerves.
Additionally, characterization ofthe differences between Hb9+and Hb9- glial cells mayreveal new
functional roles for glia throughout the developing spinal cord. Through characterizing the role of Hb9 in
glial cell development, describing the molecular pathways involved, and determining the differences in
gene expression between Hb9+ and Hb9- spinal cord glial cells, the developmental function of Hb9 can
be better understood.

3.U.A TheRoleof Fragile XMental Retardation Protein in Regulating Striatal Synapses
Corona, Kitzia ; Huebschman, Jessica; Smith, Laura N.

DepartmentofNeuroscience and Experimental Therapeutics; Texas A&M Institute of Neuroscience

kitziacoronal996@tamu.edu

The fragile X mental retardation protein (FMRP) is an RNA-binding protein that regulates the translation
ofhundredsofbrainRNAsandhasanimportantrole in synaptic plasticity. This proteinisencoded by
the FMR1 genelocated onthe X chromosome, andincludes RNA-binding regions such asthe RGG and
KH2 domains, the latter of whichis critical to FMRP’s regulation of synapses in hippocampal cells. ACGG
trinucleotide expansion mutation in the FMR1 gene results in the absence of FMRP, leading to fragile X
syndrome (FXS). FXSisthe leading monogenic cause of autism and is characterized by impaired social
and cognitive development, hyperactivity, restricted motor behaviors, and changes in synapse
morphology. Despite the factthat multiple FXS symptoms relate directly to function of the striatum,
very littleisknown about FMRP’s role inthis brainregion. We have shown that cultured striatal cells
lacking FMRP have a significant deficitin dendritic spines and synaptic puncta at 14 daysinvitro (DIV), a
sharp contrast to Fmrl knockout (KO) phenotypes that are well characterized in cortex and
hippocampus, indicatingauniquerole forFMRP in striatal synaptic developmentand stability atthis
time point. Toinvestigate whether acute expression of FMRP is sufficientto rescue this deficitand
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whether specific RNA-binding domains (e.g. KH2, RGG) are involved in FMRP’s regulation of striatal
synaptic puncta, wetransfected Fmr1 KO cortical-striatal co-cultureswith either wildtype- ormutant-
Fmrlexpressingplasmids. Thecellswerethenfixedat14 DIV andstainedforthe presynapticmarker
synapsin and the postsynaptic marker PSD-95 viaimmunocytochemistry, and their colocalization was
used to quantify synaptic puncta. Our preliminary data suggest that the RGG, and not the KH2, domain is
necessary for FMRP’s role inregulating striatal synapses. Overall our results indicate that FMRP has a
unique striatal function, which must be further elucidated in order to fully understand and provide
effective treatment forFXS.

3.U.B Effectof Fetal Alcohol Exposureand Striatal Cholinergic Interneurons onAlcohol
Intakein Adult Mouse Offspring
Purvines, William; Binette, Annalise; Gangal, Himanshu; Wang, Xuehua; Miranda, Rajesh; Wang, Jun

Department of Neuroscience and Experimental Therapeutics

purv518@tamu.edu

Fetalalcoholspectrumdisorder, resultingfrom prenatalalcoholexposure (PAE), isknowntocause
significant cognitive defects. One feature of these deficits is decreased cognitive flexibility. Cognitive
behavioral flexibility is mediated, in part, by cholinergic interneurons (CINs) of the dorsomedial striatum
(DMS). Inthis experimentwe soughtto elucidate the effects of PAE on CIN-dependentbehavioral
flexibility in the context of alcohol consumption. Female Ail4 mice were trained to consume high levels
of alcohol using an intermittent access 2-bottle choice (IA2BC) drinking procedure. These mice were
then crossed with male, non-PAE ChATCre mice, generating ChATCre;Ail4 offspring. The ChATCre;Ail4
micewere matchedwithnon-PAE controlsandallwere exposedtoalcoholviathe IA2BC procedure.
Bottles were weighed before and 24 hours after each drinking session to calculate alcoholintake.
Surprisingly, we discovered that PAE decreased alcohol intake in adult female, but not male, offspring. In
addition, female controlmice consumedmore alcoholinthe presence ofquinine,ascomparedtomale
control mice. However, this difference was disappeared in the PAE group. To explore the role CINs play
in alcohol addiction, an AAV-hM3Dg-mCherry stereotaxic virus was infused into the DMS to trigger the
selectiveexpressionofexcitatory DREADDsinDMS CINs. CNOwasthenadministeredtohalfofthe
animalswhilethe otherhalfreceivedasalineinjection. Wefoundthatchemogeneticexcitationof DMS
CINs causedanincrease inalcoholintake in both control and PAE offspring. Itis known that striatal
dopamine terminals contain nicotinic acetylcholine receptors (hRAChRs) and that CIN excitation activates
nAChRs leadingtodopaminerelease. We discovered that ablockade of NAChRs extinguishes the effects
ofthe CNO ligand, implying thatthese receptors play a key role in modulating drinking behavior.
Together,the datasuggeststhat PAE differentially affects alcoholintakeinmaleandfemale andthat
CIN positively regulates alcohol intake. These changes contribute to PAE induced behavioral inflexibility.
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4U.A TheRoleofFragile XMental Retardation Proteinin Cocainelntravenous
Self- administration and Synaptic Plasticity
Tovar Pensa, Catherina; Huebschman, Jessica; Smith, Laura N.

Department of Neuroscience and Experimental Therapeutics; Texas A&M Institute for Neuroscience

catherinatovar99@tamu.edu

Cocaine, and other drugs of abuse, are known to induce synaptic plasticity in the dorsal striatum (DS)
andnucleusaccumbens (NAc), brainregionsthatplay akeyrole inthe earlyreinforcing effects of
cocaineandthegoal-oriented andrepetitive behaviorsinvolvedinthe development ofaddiction.
Previousstudies haveidentified arole forthefragile Xmentalretardation protein (FMRP) inmediating
drug-induced changes in dendritic spine density in these regions, with Fmr1 knockout (KO) mice showing
asignificantincreaseintotal spine density following repeated cocaine exposure. FMRPisan RNA-
binding protein that regulates dendritic changes, transports messenger RNA, and regulates the
translation of RNAinto protein. Inthis study, we further elucidate therole of FMRP in regulating drug-
related behaviors and cocaine-induced synaptic plasticity following repeated drug exposureinan
operant cocaine intravenous self-administration assay. Twenty-four hours after the final IVSA session,
tissuewascollectedandsynapticfractionsfromtheNAcand DSwereisolated. Wefoundthat, despite
normal learning, Fmrl KO mice fail to make a normal upward shift in self-administration behavior during
dose-response testing and earn significantly fewer reinforcers than WT mice with increasing schedules
of reinforcement. In addition, compared to wildtype mice, Fmr1 KO mice show significantly decreased
levels of Arc,anmRNAtarget of FMRP andimmediate early gene involved in synaptic plasticity,
suggestingthatFMRP maybeimportantinregulatingthe expressionof Arcinthe synaptosome. Here
we show that FMRP plays a key role in regulating cocaine self-administration behavior and consequent
protein expression and localization. Ongoing work in our lab is examining specific RNA-binding regions
andtargets of FMRPthatmaybeimportantinmediating drug-related synaptic plasticity. Ourfindings
provide abetterunderstanding ofthe biological basis of addiction and may lead to theimprovement of
therapeutic interventions.

4U.B Aberrant Sprouting and Migration of Immature Granule Cells in the Adult
Hippocampal Dentate Gyrus in Female Mice Following Spinal Cord Injury
Patterson, Thomas; Geoffroy, Cedric; Hook, Michelle; Shapiro, Lee

Texas A&M University Biochemistry Department; Texas A&M University College of Medicine

th3th3rd@tamu.edu

Numerous brain insults, as well as exercise and environmental enrichment, have been shown to alter
adult hippocampal neurogenesis. In most brain injury models, including epilepsy, this altered
neurogenesisincludesthe aberrantgrowth of basal dendrites intothe dentate gyrus hilusand the
ectopic migration of immature granule cells into the hilar region. However, such aberrant changes, that
areknowntoalter hippocampalcircuitry, have notbeen examinedfollowing spinal cordinjury(SCI).
Spinal cordinjuryisknowntoresultinnumerouschangestothe brainandisknownto exacerbatethe
development of post-traumatic depression. Numerous studies have linked depression that is not caused
by SCI, to an observed decrease in adult hippocampal neurogenesis. There are scant reports that spinal
cord injury can influence adult hippocampal neurogenesis. However, the data are contradictory, in that
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somemodels, injury severity and post-SCltimepoints caused anincreaseinthe numberofnewborn
hippocampalgranulecells,whereasothersreported nochange. Moreover, the aberrantsprouting of
hilar basal dendrites from immature neurons, as well as the ectopic migration of immature granule cells
intothe hilus have notbeen previously examinedinthe contextof SCI. These dataare also obtained
primarilyfrommalerodents,anddataarelackingregardingtheinfluence of SClonadulthippocampal
neurogenesisinfemale rodents. These missing data are especially important because women are almost
twice as likely to be diagnosed with depression than men. Therefore, the following study was performed

totestthe hypothesisthat, SClinfemale mice, willresultin altered growth and migration ofimmature
neurons in the hippocampal dentate gyrus.

5.U.A AAV5-mediated Alpha-synuclein OverexpressionintheMouseMidbrainasa
Modelfor Early Parkinson’s Disease: A Pilot Study
Valle, Maray; Huntington, Taylor; Frazier, Megan; Cheong, Emily; Srinivasan, Rahul

Texas A&M Health Science Center

maravalle06@gmail.com

Parkinson’s Disease (PD) isacentral nervous system disease that affects 60,000 Americans each year
and is the most common neurodegenerative motor disorder. PD is characterized by muscle rigidity, loss
of coordination, and cognitive deficits. PD patients canreceive L-Dopaor deep brain stimulation;
however,theseonlytreatsymptomsof PDbecausethereiscurrentlynocure. Thelackofacurecanbe
partly attributedtoagapinknowledge of early pathology and symptoms of PD. Oneissue may be that
current animal models of PD, which use 6-OHDA and MPTP degenerate dopaminergic neurons inthe
substantia nigra pars compacta (SNc) at arapid pace. The immediate degeneration of these neurons
does not allow for observations of early-stage PD. Therefore, there is an urgent need for an early-stage
PD animal model in order to better characterize initial PD symptoms, which could lead to earlier
diagnoses and preventative treatments. This study aims to develop an early PD model through
overexpression of alpha-synuclein in the midbrain. Alpha-synuclein is a protein that has emerged as a
major playerinthe progression of PD. Alpha-synucleinaggregates have beenfoundin early stage
multiple system atrophy (MSA) and in late stage PD brains; however, itis unknown how synucleinopathy
beginsin early PD. In order to monitor alpha-synuclein in early stages of PD, we injected C57BL/6 wild-
type mice with an AAV5 overexpressing alpha-synuclein in dopaminergic neuronsinthe SNc. Mice were
assessed every two weeks for behavioral deficits using established tests such as open-field, pole test,
foot slips, and beam-walk. Unlike current PD models, mice that received alpha-synuclein did not display
major behavioraldeficitsuntilalmostfourmonths post-injection. Comparedto GFPinjected controls,
alpha-synucleinmice displayedlongerbeamwalk crosstimesandahigherincidence offootslips. In
parallel experiments, mice were sacrificed at 1, 2 and, 4 months after injection with AAV5-alpha-
synuclein or AAV5-GFP for histological analysis. Acomparison between alpha-synucleinand GFP mice
showed differences in the spread of alpha-synuclein and GFP to other brain regions. We also observed
no robust differencein tyrosine hydroxylase (TH) staining for dopaminergic neuronsinthe SNc.
Surprisingly, we seethe progressive encroachingofalpha-synucleincontainingdopaminergicnerve
terminals on cell bodies of dorsal lateral striatal (DLS) astrocytes. Future work will determine if alpha-syn
localizes within striatal astrocytes in our model of PD. Based on our data we suggest that alpha-
synuclein overexpression in the midbrain can be used to model early PD in mice. "
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5.U.B Toxin-Based Chronic Demyelination and Remyelination Mouse Model of Multiple
Sclerosis
Brittany Vrooman; Grace Samanti; Sunja Kim; Jianrong Li

Veterinary Medicine and Biomedical Sciences

brittanyvroomanl17 @tamu.edu

Cuprizoneis a copper chelator known to target mature oligodendrocytes and induces well-characterized
demyelination in cerebral white matter with multiple pathological characteristics of type Il Multiple
Sclerosis (MS)lesions. The Cuprizone—mediated demyelination and remyelination occurindependently of
T cell activation, and the blood-brain barrier remains intact. In this study, we examined
demyelination, glial responses and remyelination following chronic cuprizone exposure for 12 weeks.
The micewere putona0.2% cuprizone dietfor 12 weeks and thenreturned toanormal dietfor 4, 8,
and 12 weeks. Novel placement behavioral analysis as well asimmunohistological analysis were used to
characterize how the cuprizone diet impacted the mice. Tissue analyses were focused on the
hippocampal and corpus callosum area. Behavioral analysis indicated that mice recovered for 12 weeks
after chronic cuprizone exposure exhibited nearly identical preference foranovel objectasthose
intoxicated with cuprizone for 12 weeks without any recovery. This suggests that spatial memory is not
dependentonremyelination mechanisms. Immunohistochemistrywas usedtoexamine activated
astrocytes, microglia, and myelin. Tissue analysis showed marked demyelinationincorpus callosum and
hippocampus at 12 weeks that was associated with reactive astrocytes and microglia. Time-dependent
remyelination was evident during the recovery period, while astrogliosis and microgliosis decreased
overtime. By 12weeks ofrecovery, myelinwas largely returned in both regions. Future directions
include understanding the molecular mechanisms of remyelination following chronic loss of myelin and
identification of oligodendrocyte lineage cell populations that are capable of differentiating into myelin-
producing cells. Knowledge gained from such studies could provide insights for future development of
neuroprotective and regenerative strategy for patients with progressive multiple sclerosis.

6.U.A Dopaminergic Neuronand Synaptic Bouton QuantificationintheHippocampus
Following Traumatic Brain Injury
O'Neill, Katherine; Mukherjee, Sabjib; Mathew, Joseph; Wang, Xuehua; Wang, Jun; Shapiro, Lee

Texas A&M Health Science Center; TAMIN

kguerraoneill@tamu.edu

Traumatic braininjury is a major contributor to health problemswithinthe US and can lead to various
debilitating conditions such as neurological deficits, disabilities, and other morbidities. Notably, after a
TBI,thereisanincreasedriskforalcoholand drug consumptionand abuse. As many as one third of
patients that suffer a TBI, consume alcohol in what is considered the moderate to heavy range, following
theirinjury.1 Increased Alcoholanddruguseafter TBlisfurtherexacerbatedbythefactthat,from 1994
to 2004, approximately 37-51% of patients presenting at the emergency room with a TBI, had alcohol in
their blood.2 Therefore, alcohol is a significant risk factor for, and co-morbidity of, a TBI. Because alcohol
seeking behaviors and alcohol abuse have been linked to plasticity of the dopaminergic system,
illuminating howa TBI canalterthis system could provide insightinto understanding how addiction-
related systemsareinfluencedby braininjury. Thedopaminergic systemisconsideredtobe amajor
componentofthe reward systeminthe brain.3Inthe hippocampus, astructure thatis notably altered
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followinga TBI, amajor source of dopaminergicinnervationis bytheventraltegmentalarea(VTA). 4
The VTA s activated when the hippocampus detects novel information. Upon detection, dopaminergic
signaling is transmitted through the nucleus accumbens and ventral pallidum,4 to the VTA, resulting in
hippocampal dopaminerelease. Therelease of dopamineinthe dorsal hippocampusisintegralto
promoting attention and synaptic plasticity, as well as facilitating long-term potentiation of memory
pathways.4 Consideringtherole ofthe hippocampusinspatiallearningandmemory, itispossible that
this pathway represents an anatomical substrate fora spatial componentto the rewarding effects of
dopamine. Consistent with this notion, D1 and D2 receptors within the pyramidal cell layer, can
enhance consolidation of novel information into long-term memories, possibly via actions on the limbic
reward system pathway.4 Studies in epilepsy suggest that brain insults can alter dopaminergic signaling
inthe hippocampus. Therefore, itispossiblethatothertypesofbraininsults, including TBI, mightalso
modulate dopaminergic signaling in the hippocampus. For this study, we hypothesize that, TBI can cause
alterationstoD1and D2receptorexpressioninthe hippocampus. Totestthis hypothesis, we utilized
transgenic D1 and D2 expressing mice to quantify D1 and D2 expressing cells and synaptic boutons in
the hippocampus. Alateral fluid percussioninjury was utilized as the TBImodel.5 To quantify the
neuronal and bouton counts a manual counting regimen was used. The hippocampus, within arange of -
1.46t0-2.14frombregma, was subdividedintoregions based on Paxinos atlas. The D1-and D2-
expressing neurons and boutons were counted, assigning a specific color to the cellsin each subregion
of the hippocampus. The anatomical regions counted include the three layers of the dente gyrus (hilus,
granular celllayer,and molecular celllayer), CA1, CA2,and CA3regions of the hippocampus, aswell as
the fasciola cinereumregion. The two groups of bouton axonsthatextend withinthe CA2and CA3
pyramidal layer, presumably mossy fibers, were also quantified.

6.U.B Theiler MurineEncephalomyelitis Virusand Effecton Collaborative Cross Mice's
Gaitand Grip Strength

Alec Pinon; Candice Brinkmeyer-Langford; Colin Young; Katia Amstalden; David Threadgill; Jane Welsh;
Aracely Perez; Koedi Lawley

Texas A&M University

jacobpinon7 @tamu.edu

Theiler's Murine Encephalomyelitis Virus (TMEV) is used as a model in mice to study the neurological
pathology of diseases and conditions similar to that of Multiple Sclerosis and many other neurological
conditions such as amyotrophic lateral sclerosis and Parkinsons. Genetic background of the mice can
play asignificantrole in determining the reaction to infection with TMEV and overall progression of
neurological conditions. The reaction and disease course can be monitored through phenotypic means,
by utilizingtools suchasDigiGaitand BioSeb Grip Strengthtests. Thesetools allowustomonitorand
quantify symptoms such as paralysis, paresis, weakness, gait, and other movement and strength related
variables, in order to track progression of the infection and related effects.
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Junior Graduate Students

1JA Differential Effects of Various Opioidsand Sociability Levels on Affectand
Anxiety-like States
Madison, Caitlin A.; Wellman, Paul J.; Eitan, Shoshana

TAMU Department of Psychological and Brain Sciences; TAMIN

camadison@tamu.edu

Social environment influences the trajectory of developing opioid use disorder (OUD). Thus, this study
tested the hypothesis that sociability levels will affect the responses to different opioids. Mice were
tested for their baseline sociability, anxiety levels, pain sensitivities, and their acute locomotor response
toopioids. Then, theywere administered daily saline, hydrocodone, or morphine, and re-tested for
locomotor sensitization and the effects of opioids on their sociability, anxiety levels and pain sensitivity.
Finally, mice acquired and extinguished conditioned place preference (CPP) before reinstatement was
assessed. Based on their baseline sociability level, mice were classified as Socially Avoiding (SA) or
Socially Exploring (SE). SA and SE mice did not differintheir baseline weight and anxiety sensitivities. SA
mice had higher baseline heat sensitivity. Anxiety sensitivity increased in SA mice and deceased in SE
mice. Acute locomotor response was stronger to hydrocodone in both social groups. However, stronger
locomotor sensitization was developed to morphine, especially in SE mice. Morphine-injected SA, but
not SE, mice spentmore time inthe centerzone ofthe OFT and in the lightzone of L/D boxes, and
developed heat hyperalgesia. Mice previously exposed to morphine, but not hydrocodone, reinstated
conditioned place preferencetoalmg/kgprimingdosewhereasallothergroupsreinstatedathigher
doses. In both social groups, repeated morphine administration had overall stronger effects compared
tohydrocodone. Sociality exploring animals are more sensitive tothe sensitizing effects of opioids.
Opioids have greater effects on the stress and pain systems of socially avoiding animals. The underlying
mechanisms for developing OUD might differ inindividuals with various sociability levels. Pre-exposure
tomorphinebutnothydrocodoneduringadolescence mayincreasetherisk ofrelapseinadulthood.

7JB TheNecessity of Microglial Activationin Morphine-Induced Attenuation of
Recovery Following Spinal Cord Injury
Rau, Josephina; Terminel, Mabel; Dundumulla, Ravali; Brakel, Kiralyn; Hook, Michelle

Texas A&M Health Science Center; Texas A&M Institute of Neuroscience

jlosco@tamu.edu

One of the most significant consequences of spinal cord injury (SCI) is acute and chronic pain. Inthe
emergency setting, opioids are used to manage this pain. Approximately 80% of patients are treated
with morphine within the first 24 hours following injury (Stampas et al., unpublished data).
Unfortunately, we have also found that the amount of opioids administered in the first 24 hours post
injury are positively correlated with the severity of painthat patientsreportatoneyear post SCI. Inrats,
wealsofoundthatmorphinetreatmentinthefirst7days post SClnotonlyincreases symptoms of pain
at42dayspostinjury (Hook etal. 2009), butalso underminesthe recovery oflocomotorfunction. Prior
research implicated microglia in opioid-induced hyperalgesia and the development of neuropathic pain,
we hypothesized that morphine may be increasing the inflammatory response post-SCI to produce these
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adverse effects. To test this, we used flow cytometry to quantify the expression of
microglia/macrophages after a moderate contusion injury and morphine administration. We found that,
irrespective ofthe route of administration, morphine increases the number of activated microglia
present at the injury site, relative to saline-treated SCI controls. Significantly, administration of
minocycline prior to intrathecal morphine not only blocked the morphine-induced increase in microglial
expression, it also protected locomotor recovery. Extending this study to a clinically-relevant paradigm,
the currentstudy willdetermine the necessity of microgliain the morphine-induced development of
chronic pain and attenuation of recovery using an intravenous morphine administration model.

8J.A Striatal Cholinergic Interneurons and Fetal Alcohol Exposure-induced Behavior
Inflexibility

Xie, Xueyi; Binette, Annalise; Purvine, William; Ramos, Joseph; Wang, Xuehua; Walters, Kallan;
Chainaranont, Anna; Hoang, Duc; Wang, Zhangyang; Smith, Laura; Miranda, Rajesh; Wang, Jun

Texas A&M University Health Science Center

XxXy97@tamu.edu

Prenatal alcohol exposure (PAE) is aleading cause of fetal alcohol spectrum disorder (FASD) whichis
often characterized by cognitive impairment. Several studies have suggested that PAE could reduce
cognitive flexibility, which ismediated, in part, by cholinergicinterneurons (CINs) inthe dorsomedial
striatum (DMS). In this study, we are trying to understand whether PAE-induced behavioral inflexibility is
duetochangesinDMS CINs. Wefirsttrainedfemale Ail4 micetoconsume highlevels ofalcoholusing
an intermittent two-bottle choice drinking procedure for 6 weeks, and then mated them with male
alcohol-naive ChATCre mice. We found PAE preferentially increased locomotor activity in male offspring.
The number of ChAT+ neurons inthe striatum of adult offspring as well as cholinergic activity were
significantly reduced by PAE. To examine whether CIN activity regulates alcohol intake, we infused AAV-
flex-hM3Dq into the DMS of adult offspring and found that chemogenetic CIN excitation by CNO
increased alcoholintake. Since it has been established that CIN excitation increases dopamine release
throughitsactiononnicotinicreceptors, wethentested whether nicotinic receptors contribute to CIN-
mediated alcohol intake. We applied nicotinic AChR antagonist DhBE and observed that CIN-mediated
increase in alcohol intake was abolished. Finally, we tested whether PAE induces behavioral inflexibility
by operantreversallearning paradigmandfoundthatmale mice showedadeficitinthelearningtasks.
Ourdatasuggestedthat PAE mightinduce changesin DMS CINwhichessentiallylead to behavior
inflexibility.

8J.B Novel Mediators of Prenatal Alcohol Effects in Neural Stem Cells: Gag-like Proteins
as RNA Chaperones for Intercellular Communication
Pinson, Marisa R.; Tseng, Alex M.; Chung, Dae; Nair, Vijay; Miranda, Rajesh C.

Department of Neuroscience and Experimental Therapeutics

marisa pinson@exchange.tamu.edu

Extracellularvesicles (EVs) are nanometer-sized, membrane-bound vesiclesreleased by cellsthatmay
serve as ameans of intercellular communication by transporting biological information between cells.
Recently the Gag-Like Protein (GLP) Arc was identified in neuron-derived EVs, and found to transport its
own mRNA between neurons. This raises the possibility that other members of the brain-enriched GLP
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family may functionlike Arc, and the ancestral retrovirus Gag protein, in their ability to interact with
mRNAandself-targetformembraneboundexportinEVs. GLPsmaychaperone RNAinintercellular
transportandtherefore, serve as ameans for programming the multipotency and differentiation of
neural stem cell (NSC) ensembles. GLPs may also mediate effects ofalcoholin developing tissues. Inline
with this reasoning, we evaluated the expression of GLP mRNAs in neural development under basal and
ethanolexposure conditions by usingqRT-PCR and of proteins usingimmunoblot. The GLPsPEG10and
PNMAZ2 were knocked-down (KD) and the impact on NSC differentiation was determined by gRT-PCR
andimmunoblot. Furthermore, effectof KD of GLPs on cellular metabolic activity was determined by
MTT assay, on cell cycle progression Click-iT EdU flow cytometry, and apoptotic activity by Caspase-Glo
3/7 assay. Results show that transcript expression of PNMA2 increased during differentiation, suggesting
arolein NSC maturation. Furthermore, ethanol exposure resulted in a dose related-increase in mMRNA
and proteinfor GLPs, PEG10and PNMA2. Ongoing studies are evaluating the effect of GLP KD onNSC
differentiation, cell cycle progression, and apoptotic activity. These data support a hypothesis that GLPs
mediate compensatory mechanisms for cell survival or maturation following ethanol exposure. Further
understandinghowGLPsmediate and coordinate neuraldevelopmentmayleadtointerventionsthat
moderate the harmful effects of prenatal alcohol exposure.

9JA Sex Specific Differences in Patients with Alcohol Spectrum Disorders
Rouf, Tasfia; Miranda, Rajesh

TAMHSC College of Medicine

tcrl30130@exchange.tamu.edu

Fetal Alcohol Spectrum Disorder (FASD) is acomplex neurodevelopmental disorder compromising of a
constellation ofvariable cognitive and physicalabnormalities as aresultofinuteroalcohol exposure.
Whilein-uteroalcoholexposure effectsboth male andfemale fetuses, sexspecificdifferenceshave
been shown and outlined inanimalmodels. Inthis paper, aliterature review was done to outline sex
specific differencesin FASD inhumans. Studies have shown that alcohol exposure during pregnancy can
affectthe sex ratio prevalence. Other studies have shown sex specific differences in brain development
including white matter myelination and change in brain cortical thickness and total brain volumein
children with FASD. May et al. conducted a epidemiological retrospective study in South Africa
comparing sexratios between childrenwith FASD and healthy controls. Urbanetal. used Diffusion
Tensorlmaging (DTI)to studywhite mattermyelinationchangesinparticipantswith FASD. Treitetal.
similarly used DTIto study brain volume and cortical thickness differences between the sexesin
participantswithFASD. Tesche etal utilized Magnetoencephalography (MEG)toinvestigate brain
dynamics of adolescents with FASD during the performance of an auditory oddball task. Studies have
shown that alcohol exposure during pregnancy can effect the sex ratio prevalence with higher demise of
males prenatally in comparison to control population without alcohol exposure. Aged matched females
with FASD were shown to have delayed myelination in comparison to males. Both sexes with FASD were
shown to have decreased brain volume and cortical thickness compared to participants without FASD.
However, the difference in brain volume and cortical thickness were more prominentin males with
FASDthanfemaleswith FASD whencomparedto sexmatched controls.6 Another study showed
presence of differential activation of the auditory pathway between the sexesin participants with
FASD.5 Conclusion: These findings outline epidemiological and physiological differences between the
sexesin FASD. This highlights the potential for further studies into the sex specific physiological changes
inFASD and potentialdevelopmentofindividualized management plans based onthe differences.
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9.JB Ventral Hippocampus Inactivation Reduces Context-Dependence of Signaled
Active Avoidance
Oleksiak, Cecily, Ramanathan, Karthik ,Miles, Olivia, Moscarello, Justin, & Maren, Stephen

Texas A&M Institute for Neuroscience; Psychological and Brain Sciences

crol140030@tamu.edu

There are many factors that can affect learning and memory including mood, drugs, or even the context
inwhichlearningoccurs. Contexthasbecome afocusinthe emotionalmemory literature becauseit
strongly affectswhere pathologicalfearresponsesare expressed. Thisisparticularlyrelevanttothe
relapse of fear that occurs in some individuals after therapy, which is due in part to the context-
dependence ofthe memoriesformedduringtherapy. Althoughthereis considerableworkontherole
for contextinthe expression of reactive fear responses, such as freezing behavior or autonomic arousal,
thereislittle work on how contextregulates active fear responses, including avoidance. Giventhe
criticality ofavoidance behaviorin bothnormaldefensive responsestothreat, aswellas pathological
avoidance behaviorthataccompaniesarange of psychiatricdisorders, itisimportantto examine the
context dependence of avoidance. In both rats and humans, avoidance behavior can be modeled in the
laboratory using instrumental conditioning procedures in which subjects can avoid an aversive outcome
by making a particular behavioral response. We specifically use a two-way signaled active-avoidance
(SAA)taskinrats,inwhichanimalslearnto shuttle from one compartmenttoanotherinresponsetoan
auditory warning signal that predicts an aversive footshock. Preliminary data we have collected show for
the first time that SAA is context-dependent after 4 days of conditioning but becomes context-
independentafter 8days of conditioning. Specifically, after4 days of conditioning, rats exhibit higher
levels of avoidance responding (assessed during an extinction test) in the conditioning context, relative
toanovel context. The decrease inavoidanceinthe novelcontextisaccompanied by anincreasein
freezing behavior. Previous research has shown that context-dependence of avoidance depends onthe
hippocampal-associated cortices. Moreover, the ventral hippocampus (VH) isnecessary forincreasesin
freezinginanovelcontextafterextinction,amechanismthatmightcontribute totheloss ofavoidance
responding after a context shift. We have recently found that inactivating the VH with a GABAA agonist,
muscimolpreventsthe context-shiftdeficit. Our next steps willbetolook howthe importance ofthe VH
changesovertimeandtoexaminethe projectionsfromthe VHtotheinfralimbic cortexandbasolateral
amygdala as potential pathways involved in the context shift deficit.

10JA TheRoleofAstroglial Sphingosine-1-Phosphate Receptor linthe Developing
Brain

Sheth, Pari; Li, Jianrong
Dept. of Vet. Integrative BioSciences; Texas A&M Inst. for Neuroscience

prsSbw@tamu.edu

Sphingosine 1-phosphate (S1P), a bioactive lipid molecule, regulates diverse biological processes
including cell proliferation, migration, and activity through a family of G-protein coupled S1P receptors
(S1PRs).Among S1PRs, S1PR1ishighly expressedinthe central nervous system (CNS); however, its
physiologicalfunctioninthe CNSremains poorlyunderstood. Insitu hybridizationanalysisofmouse
brains atvarious postnatal developmental stages reveal abundantandincreased expression of SIPR1in
Bergmann glia ofthe cerebellum and protoplasmic astrocytes of the grey matter overtime. We
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hypothesize that SIPR1 mediated signaling contributes to normal brain development and that
disruption of astrocytic SIPR1 may resultin functional alterations of Bergmann glia and consequently in
differential cell migration, cell proliferation, and cerebellar functionality. To investigate the

functions of astroglial SIPR1 in vivo, we generated conditional Aldh111CreERT2:S1pr1fl/fl mice where
Slprlisselectively ablated in astrocytes, including Bergmann glia, in a tamoxifen- inducible manner.
Immunohistochemistry analysis reveal strongimmunoreactivity and membranouslocalizationof SIPR1
inBergmannglial processesfromwild-type mice butnotinthose fromthe conditionalknockoutmice.
We are currently employing double immunohistochemistry and EdU tracing methods to determine the
effects of S1prl ablation on proliferation and maturation of Bergmann glia and on migration of granule
cellsoverthefirsttwoweeks of postnatal cerebellar development. We will further examine therole of
S1PR1indevelopment of astrocytes using Ail4 reporter mice to visualize all astrocytes that underwent
Slprldeletion. Thisstudyshall provide newinsightsintotheinvivofunctionsof SIPR1inastroglial
development and their interactions with neurons.

10JB  MiR-20a-3p Mediates Mitochondrial Functionin Normoxic and Ischemic
Conditions
Branyan, Taylor; Srinivasan, Rahul; Sohrabji, Farida

Texas A&M Institute for Neuroscience; Texas A&M Health Science Center; Women’s Healthin
Neuroscience Program

teb177@tamu.edu

Astrocytes from middle-aged reproductively senescent rats, who typically have larger infarct volumes
after stroke, have been shownto have areduced functional capacity for glutamate clearance and
production oftrophicfactorscomparedtoastrocytesfromadultrats, whotypically have smallerinfarct
volumes. Epigenetic analysis revealed greater H3K4 trimethylation of the promoter region of the mirl17-
92 clusterinadult astrocytes, and gRT-PCR analysis confirmed increased expression of all members of
thisclusterincludinga240-fold elevation of mir20a-3p. Intravenousinjection of mir20a-3p mimics 4h
afterinduction ofischemiaimproved stroke outcomesinmiddle-aged female rats. Bioinformatics
indicate thatmir20a-3pmodulatesanumberof mitochondrialgenes, andthis studytestedthe effect of
mir20-3p on mitochondrial function in astrocytes in normoxic and ischemic conditions. Cultures of male
and female human astrocytes were assigned to normoxic (21% 02, 25 mM glucose) orischemic (1% 02,
0mM glucose) conditionsfor 6h. Cells were treated with 50 nM mir20a-3p, 50 nM scrambled control
miR or vehicle. Mitochondrial function was assessed by Fluorescent Recovery After Photobleaching
(FRAP) and Seahorse XFe96 Analyzer. Imaging of astrocyte culturesindicates FAM-labeled mir20a-3p
uptake, and gRT-PCR analysis indicates a significant sex difference in mir20a-3p expression after OGD
that recapitulates the in vivo phenotype. Treatment with mir20a-3p significantly accelerated fluorescent
recovery compared to cells treated with scrambled miR or vehicle in normoxia and OGD for both sexes.
Asignificantsexdifference wasobservedinfluorescentrecovery, withthe male cells experiencinga
dampened effect in response to mir20a-3p or scrambled treatment. Additionally, preliminary data using
the Seahorse XFe96b analyzer suggestthat miR-20a-3p may be suppressing mitochondrial respirationin
ischemic conditions. The results from the Seahorse XFe96 analyzer validate bioinformatics predictions
statingthatmiR-20a-3prepresses mitochondrialgenes. However,theresultsfromthe FRAP data
suggestthat suggest that this microRNA may promote other aspects of mitochondrial function. Since the
rate of fluorescent recovery measures the continuity of the mitochondrial membranes, these data
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suggestthat mir20a-3p promotes mitochondrial fusion. If greater continuity of the mitochondrial
membrane compensates for the greater energy demand required after ischemic injury, these data may
explain why stroke recovery is better in young females compared to males.

11JA The Effects of Spinal Cord Injury on Hippocampal Neurogenesis
Sefiani, Arthur; Hook, Michelle; Shapiro, Lee; Geoffroy, Cedric

Department of NEXT; College of Medicine

sefiani@tamu.edu

Externalstimuli,suchasexerciseandenvironmentalenrichment, have beenshowntoincrease adult
hippocampal neurogenesis. Stress, as well as braininsults, including seizures, stroke and traumatic brain
injury (TBI), have also been showntoreduce neurogenesis, whichis detrimental to hippocampal
circuitry. Decreased hippocampal neurogenesis has also beenassociated with depression. Interestingly,
the incidence of depression is significantly increased in patients who’ve suffered spinal cord and
traumatic brain injuries (Hill et al., 2015). Whereas there are numerous studies examining neurogenesis
after braininjuries, very few studies have examined changesto adult hippocampal neurogenesis
following a spinal cordinjury (SCI). Inone study, neurogenesis was decreased at 60 days following three
different intensities of thoracic spinal cord compression in 8-week old male rats. The decrease was most
robustinthe mostsevere SClgroup (Jure etal.,2017). Conversely, at 6 weeks following athoracic
contusion SCI, no change in hippocampal neurogenesis was observed (Franz etal., 2014). Therefore, itis
possiblethatdifferentspinalinjuries, orinjury severities, mightdifferentially influence neurogenesis,
andthesedifferences mightberelatedtowhy some patientswilldevelop post-traumatic depression,
whereasotherswillnot. Thisstudywillassessthe numberofimmature neuronsinthe hippocampus of
12-week-oldmaleandfemale mice, at4weeksafteramildthoracic SCI. Mild T8 spinal cord contusion
was induced (with 40 kdyne of force) as previously described (Hook et al., 2017), with a protocol
adapted for mice. The mice were sacrificed 4 weeks after the SCI, via transcardial perfusion with sterile
saline followed by 4% paraformaldehyde. After sacrifice, brains were extracted, cryoprotected and serial
sectionswere obtained usingafreezing microtome. Immunohistochemistrywas performedforanti-
doublecortin (DCX), to visualize immature neurons in the hippocampal dentate gyrus and subgranular
zone. To quantify the DCX-labeled cells, 5000 pm2 numbered grids were successively placed inthe sub-
granular zone and upper layers of the granule cell layer. Arandom number generator was used to select
>60% ofthe boxesto stereologically estimate the number of DCX-labeled cellsinthe hippocampal
dentategyrus. Datacollectionisongoing, byaraterblindtothe conditionofthemice. Once completed,
the results will be analyzed using a t-test.

11JB GutDysbiosis Modulates the Impactoflschemic Strokein Male Rats Contributing
to Their Worse Outcome Compared to Age Matched Females
Yumna El-Hakim; Kathiresh Kumar Mani; Amir Eldouh; Farida Sohrabji

Women'’s Healthin Neuroscience Program; Department of Neuroscience and Experimental
Therapeutics; College of Medicine; Texas A&M Health Science Center

y.elhakim@tamu.edu

Sex differences in stroke have been well documented with young adult males having a higher risk for
andaworse outcome afterastroke eventthanyoungadultfemales. Thishasbeenattributedtothe
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neuroprotective properties of the gonadal steroid estrogen, however, recent evidence indicates that the
gutmicrobiome may play animportantrole instroke outcomes. The gutresponseto stroke hasbeen
shownto beimmediate and significant. Here we tested the hypothesis that males have agreater
permeability of the gut blood barrier and experience gut dysbiosis both constitutively and in response to
stroke. Male and female Sprague Dawley rats (5-7 months of age) were subject to endothelin-1 induced
middle cerebral artery occlusion (MCAo0) simulating an ischemic stroke event. Sensory motor tests were
conducted pre and 2d after MCAo. Blood and fecal samples were also obtained at the same time points.
Wereportthatmale rats have greater mortality and sensory motor deficitpostMCAo as comparedto
age matched femalerats. Additionally, males have significantly higher serum levels of Mucin-2 and LPS
post MCAo indicating leakier gut. Males also have higher levels of proinflammatory cytokines IL-17A,
MCP-1andIP-10. Fecal mucin-1 was significantly decreased post MCAo only inthe males likely caused
by aloss of mucolytic bacteriaindicating gutdysbiosis. Inordertoanalyze gutmorphology, thevillus
lengthtocryptlengthratiowas quantified and showed asignificantdecrease inthe male MCAogroup
and a significant sex different indicating a stronger damage response in the males. We also stained for
tight junction proteins Claudin-2 and ZO-1 and found continuous expression along the villi in the female
sham,female MCAoandmale shamgroups, however,themale MCAogrouphadgapsinexpression
alongthevilli. Takentogether, theseresultsindicate thatthe worse stroke outcome inthe maleratsis
associated with deterioration of normal gut architecture and a more permeable gut.

12JA Retrograde Mapping of Inputs to Direct-and Indirect-Pathway Neuronsinthe
Posterior Dorsomedial Striatum
SebastianMelo; Yifeng Cheng; Britton Barbee; AlyssaKaser; XuehuaWang; Xueyi Xie; JunWang

College of Medicine; Department of Neuroscience and Experimental Therapeutics

sebastian@tamu.edu

The dorsomedial striatum (DMS)is necessary forgoal-directedlearning and stronglyimplicatedin
alcohol use disorder. The posterior DMS receives multiple extrastriatal inputs and primarily consists of
dopamine D1 receptor-expressing (D1Rs) medium spiny neurons (D1-MSNs) and D2R-expressing MSNs
(D2-MSNs). These neurons show aberrant synaptic plasticity due to excessive alcohol consumption,
however,the afferentinputsontopDMS D1-vs. D2-MSNsare uncertain. Toclassify the presynaptic
neurons projecting onto either D1-or D2-MSNsinthe pDMS, we used cutting-edge monosynaptic
retrograde tracing technology to label presynaptic neurons in the whole mouse brain. Next, we
established the degree to which presynaptic neurons projecting onto pDMS D1-MSNs (or D2-MSNs) also
express D1Rs (or D2Rs). We found numerous projections from the distinct cortical regions, thalamus,
amygdala, and midbrain. Remarkably, we discovered that extrastriatal D1-MSN-projecting neurons did
not contain D1Rs; similarly, most D2-MSN-projecting neurons did not contain D2Rs. We found limited
expression of D1-MSN-projecting neurons in cortical and thalamic regions that contained D1Rs; some
D2-MSN-projecting neurons in the cortical, thalamic, and midbrain also expressed D2Rs. Our results
indicate that linked corticostriatal and thalamostriatal neurons do not express the same type of
dopaminereceptors;thishasneverbeenaddressedintheaddictionfield. Furthercharacterization of
these pathwayswillalso advance understanding ofthe pDMS circuitindrug and alcohol addiction.
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12JB The Parkinson’s Disease-related Gene LRRK2 Plays a Crucial Rolein Controlling

Innate Immune Responses During Mycobacterium Tuberculosis Infection
Weindel, C.G.; Bell, S.L.; Vail, K.J.*; Huntington, T.E.; Srinivasan, R.; Patrick, K.L.; Watson, R.O.

Department of Microbial Pathogenesis and Immunology; Department of Veterinary Pathobiology;
Department of Neuroscience and Experimental Therapeutics

kvail@cvm.tamu.edu

Mutations inthe Parkinson’s disease (PD)-associated gene leucine richrepeatkinase 2 (LRRK2) have
beenimplicatedinsusceptibilityto mycobacterialinfection, butlittleisknownaboutitsfunction outside
ofthe centralnervous system. Toinvestigate possible rolesfor LRRK2 inthe immuneresponseto
bacterial pathogens, we infected two strains of LRRK2-mutantmice—LRRK2 KO and LRRK2 G2019S, a
knock-instrainthatexpressesthe mostcommongain-of-function PD allele, withtheimportanthuman
pathogen Mycobacterium tuberculosis (Mtb). We found that LRRK2 KO and WT mice harbored similar
bacterialburdens; however, loss of LRRK2ledtoincreasedinflammationandneutrophilinfiltrationin
thelungsof Mtb-infected mice atanearlyinfectiontime point(21days), suggestingaroleforLRRK2in
regulating innate immune responses in the lung. Consistent with a role for LRRK2 in controlling
inflammation, Mtb-infected LRRK2 KO mice demonstrated hyperactivation of astrocytes in PD-relevant
regions of the brain relative to Mtb-infected control mice. These results suggest that peripheral infection
canalterimmune cells inthe brain—itis tempting to speculate that such changes may precipitate
neurodegeneration, especially inindividuals harboring genetic susceptibilities. Extensive experimentsin
ex vivo macrophages suggest that LRRK2’s role in innate immune outcomes stems at least in part from
its crucial role in maintaining mitochondrial homeostasis and influencing basal type | interferon levels. In
contrastto LRRK2 KO mice, Mth-infected G2019S mice had increased bacterial burden, high levels of
pro-inflammatory cytokines, anddisplayedadramaticincreaseinthe extentandseverity of pulmonary
inflammation compared to WT mice. These results illuminate complex, yet underappreciated, links
between LRRK2 and the innate immune response and indicate that there are intimate connections
between the peripheral immune response, neuroinflammation, and activation of brain-resident glial
cells that may play a critical role in triggering or exacerbating PD.

13JA Curcumin Nanoparticle Therapy Modulates Neuroinflammation,
Neurogenesis and Mitochondrial Functionand Improves Brain Functionina
Model of GulfWar lliness

S. Attaluri; M. Arora; B. Shuai; M. Kodali; L. Melissari; L.N. Madhu; A. Bates; X. Rao; E. Mitra; R.
Majeti; A. K. Shetty

Institute for Regenerative Medicine; Department of Molecular and Cellular Medicine; Texas A&M Health
Science Center; College of Medicine; College of Pharmacy

sahithi.attaluri@tamu.edu

Gulf War lliness (GWI1) is a multi-symptom illness, which affects approximately 30% of veterans who
served inthe first Gulf War. Epidemiological studies have suggested that exposure to a combination of
chemicals that inhibit acetylcholinesterase activity, and stress, during the war caused GWI. Indeed,
concurrentexposuretolowdoses ofchemicalswidelyusedin GWand mildstressfor28daysinrats
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leadstosymptomsseeninveteranswith GWI. The centralnervous systemrelated symptomsinGWI
include cognitive and mood dysfunction in association with chronic neuroinflammation and decreased
neurogenesisinthe hippocampus. We investigated the efficacy of curcumin encapsulated biodegradable
nanosystems (NCUR, acompound having robustantioxidantand anti-inflammatory properties) for
improving brain function and modulating neuropathological changes in animals exposed to GWI-related
chemicals and stress (GWI rats). We first exposed young rats to low doses of GWI-related chemicals such
asthe nerve gas prophylactic drug pyridostigmine bromide (PB), mosquito repellant DEET, insecticide
permethrin (PM) for 28 days. Two months later, GWI ratsreceived nCUR at 10, 20 or 40 mg/Kg (3
days/week) or empty nanopatrticles (vehicle) for eight weeks. A group of age-matched naive control rats
wasincluded as controls. Abattery of behavioral tests performedinthe lastfour weeks of treatment
revealed cognitive and memory dysfunction, pattern separation deficit, and anhedonia in GWI rats that
received empty nanoparticles. Moreover, the hippocampus of these animals displayed activated
microglia, hypertrophied astrocytes, decreased neurogenesis and increased expression of genes that
encode proteinsrelevantto mitochondrial electrontransport with elevated levels of mitochondrial
complexproteinsl, llandIV.Incontrast, GWIratsthatreceiveddifferentdoses of nCUR showedbetter
cognitive, memory and patternseparationfunctionand noanhedonia. Besides, the hippocampus of
these animals displayed reduced density of activated microglia and hypertrophied astrocytes, increased
neurogenesis, and normalized expression of mitochondrial genes and complex proteinslland V.
Interestingly,amaximalincreaseinneurogenesiswas observedin GWIlratsthatreceivedthe lowest
dose of NCUR (10mg/Kg). Thus, eight weeks of low-dose nCUR treatment is sufficient forimproving brain
functioninamodelof GWI. Reduced neuroinflammation, enhancedneurogenesis, andnormalized
mitochondrial activity likely underlie the improved brain function mediated by nCUR treatment.

13J.B Inactivation of Prelimbic Projections to Rostromedial Tegmental Nucleus
Enhances Cue- induced Reinstatement of Cocaine Seeking
Cruz, Adelis; Spencer, Haley; Jhou, Thomas; Smith, Rachel

Texas A&M TAMIN and BCN; MUSC Department of Neuoscience

acruz20@tamu.edu

The prelimbic cortex (PL) has been implicated in the regulation of drug-seeking behavior but has been
showntohaveadegree offunctionalflexibility that supportsrolesin both promotingand suppressing of
drug seeking. Within PL we found distinct neuronal subpopulationsthat projectto eitherthe nucleus
accumbenscore (NAccore)ortherostromedialtegmental nucleus (RMTg). Previous studies have
established PL projections to NAc core are necessary for reinstatement of cocaine seeking in rats. Given
thatRMTghasbeenimplicatedinbehavioralinhibition, we hypothesizedthatPL projectionstoRMTg
may suppress drug seeking, indicating that PL-NAc core and PL-RMTg pathways play opposingrolesin
regulating drug-seeking. Totestthis hypothesis, we used afunctional disconnectiontotemporarily
disruptthe PL-RMTg pathway. Male Sprague Dawley rats self-administered cocaine during daily 2-hour
sessions for 12-15 days, in which lever presses were reinforced by intravenous cocaine infusions (0.2
mg/infusion; fixed ratio 1) paired with light/tone cues. Ratsthen underwent extinctiontraining for 7-14
days, during which cocaine and cues were no longer available. Reinstatement of drug-seeking behavior
was elicited by tone/light cues or cocaine prime (10 mg/kg, i.p.). Totemporarily disconnect the PL-RMTg
pathway prior to reinstatement, rats received a unilateral microinjection of GABA agonists
baclofen/muscimolin PL (1 mM/0.1 mM) and a contralateral microinjection of AMPA receptor
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antagonistNBQXin RMTg (1 mM). We found that functional disconnection of PL-RMTg increased cue-
induced reinstatement, as compared to within-subject vehicle control, indicating that this circuit
normally plays a suppressive role in cocaine seeking. In contrast, we found that functional
disconnectionof PL-RMTghad no effectoncocaine-inducedreinstatement. Takentogetherwith
previous evidence supporting a role for PL projections to NAc core in driving drug seeking, these data
indicate that PL projections to RMTg play an opposing role by suppressing drug seeking.
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14SA Dorsal Hippocampus Mediates Covert Retrieval of aContextual Fear Memory
Ressler, Reed; Goode, Travis; Kim, Sohmee; Liu, Jenny; Evemy, Carolyn; Martinez, Abraham; Maren,
Stephen

Department of Psychological and Brain Sciences and Institute for Neuroscience

rressler@tamu.edu

Memories enter a liable state after retrieval, and administration of protein synthesis inhibitors interferes
withthe reconsolidation of reactivated memories. Although inhibition of protein synthesis within the
amygdala interferes with the reconsolidation of fear to a first-order auditory conditioned stimulus (CS),
indirectlyreactivatedfearmemoriesare notsensitive to protein synthesiswithintheamygdala. Given
that higher order S-S associations are thought to depend on the hippocampus, we conducted a series of
experimentsto examinetherole ofthe dorsalhippocampus (DH) inthe reconsolidation ofindirectly
retrieved fear memory. Previous reports suggest backward (BW) conditioning, a procedure in which the
unconditioned stimulus directly precedesthe CSis mediated by contextualfear. To confirmthis, we
tested whether extinction of the conditioning context selectively reduced fear to a BW CS. Accordingly,
animals were fear conditioned using either forward (FW) or BW trials (context A). Next, animals
underwentcontextextinction (A) or novelcontextexposure (B). Finally,animalsweretestedforfearto
the CS in a third novel context (C). Results revealed that CS-elicited fear was attenuated in BW-
conditioned but not FW-conditioned animals. Ina separate cohort, we also examined whetherthe
opposite wastrue. Thatis, does extinction of an auditory CSin anovel context (B) reduce feartothe
conditioning context (A) selectively in BW-conditioned animals. Similar Exp. 1, impairments in contextual
fear retrieval following CS extinction were selective to animals that had received BW conditioning. In the
finalexperiment,animalswereimplantedwith bilateralcannulae aimedat DHand afterrecoverywere
conditionedtoa FW orBW CSasin Exp.1and 2. 24 hours later rats received a single CS presentationin a
familiar context (B), whichwe hypothesized would reactivate the memory ofthe conditioning context
(A)inBW but not FW-conditioned animals. To targetthe reconsolidation of this reactivated context
memory we infused a protein synthesis inhibitor (rapamycin) or vehicle into the DH immediately
following the retrieval session. Lastly, we assessed fear in the conditioning context (A). Consistent with
our hypothesis, intra-DH infusion reduced fear selectively in animals that were conditioned to a BW CS.
These results provide evidence thatthe BW, but not FW, CS reactivated a hippocampal representation
ofthe original conditioning context, and thatreconsolidation of thismemory required hippocampal
proteinsynthesis. This hasimportantimplicationsfor noveltherapeutic approachestotargetand
selectively erase traumaticmemories.
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14SB Pre-existing Inflammation Increasesthe Likelihood of Depression after Spinal Cord
Injury
Brakel, Kiralyn; Terminel, Mabel; Garza, Aryana; Hook, Michelle

Texas A&M Institute for Neuroscience; Texas A&MHealth Science Center; Department of Neuroscience
and Experimental Therapeutics

kbrakell@tamu.edu

Previously, we have shownthatapproximately one-third of spinally injured rats exhibit behavioral,
physiological, andimmunological correlates of depression. Thisincidence corresponds withthe clinical
spinalcordinjury (SCI) population, where 18-26% of patients experience significantdepression
symptoms. Concomitantwithhumans, rats exhibiting depression behaviors post-SCl also have

elevated serum cytokine levels, compared to not-depressed conspecifics. Additionally, these rats
have higher serum IL-6 levels before injury, indicating thatinflammation may be a predictorfor
depression. We hypothesized that IL-6 may not only indicate depression susceptibility, but also

cause it. Totestthis, we dailyadministeredIL-6(0,1.6,0r3.2¢,i.p.),tomale Sprague-Dawleyrats,
for7dayspriorto SCl.We assessed an array of depression-like behaviors prior to injury as well as on
days 2,9, and 19 post-injury. Serum cytokine levels were analyzed prior to injury, after IL-6
administration, and 10 days post-injury. Using hierarchical cluster analysis, we divided subjects into
2groups based ontheirdepression behaviors fromdays 9 and 19 post-injury. One group displayed
depression symptoms: decreased social interaction, sucrose preference, and burrowing. Replicating
our previousfindings, depressed subjects expressed higher serum IL-6 prior to SCI, supporting IL-6 as
apredictor for depression susceptibility.

Further, IL-6 seemedto increase the likelihood of developing depression, as 67% of the subjects treated
withthelowdose of IL-6 clustered inthe depressed group, compared to 35% ofthe vehicle-treated
group. These data suggest that inflammation prior to SCI may increase susceptibility to depression post
injury.

15SA EffectsofMorphineontheFunctionofActivated Microgliaand Macrophages
after SCI

Terminel, Mabel ; Bassil, Carla; Rau, Josephina; Brakel, Kiralyn; Hook, Michelle

Texas A&MHealth Science Center; Texas A&M Institute for Neuroscience

mabeltl9@tamu.edu

Opioids are the most effective and commonly prescribed analgesics for the treatment of acute pain after
spinal cord injury (SCI). However, our laboratory has previously shown that morphine administration in
the early phase of SCI undermines locomotor recovery in our rodent contusion model. We hypothesize
thatthe adverse effectsof morphine mightbe mediated bythe activation of Opioid Receptors (ORs)on
immune cells. Previous data suggests that morphine increases the expression of immune cells after an
SClbutthe extenttowhichmorphine changesthe function ofthese immune cellsis notknown. Totest
this, we usedflow cytometryto determine whether morphine administration changes the phagocytic
activity of microglia and macrophages. Additionally, using western blots we examined whether
morphine activation ofimmune cellsengages signaling pathways associatedwithinflammationand
proliferation ofimmune cells. Briefly, subjects were giving amoderate contusioninjury. Onthe day
following surgery half of the subjects received morphine (i.v.) orsalinefor 1, 3, or 7 days. A section of
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the injured cord was collected and cells were incubated with fluorescent beads and antibodiesto
identify microgliaand macrophages. Ourresultsindicate thatafter 3days of morphine administration
thereisreduced phagocytic activityinmacrophages but not microglia. Additionally, our western blot
data shows that morphine up-regulates the production of dynorphin and pro-dynorphin in microglia and
macrophages. These results suggest that morphine might be changing the innate immune response after
SClandthusaffectingrecoveryoffunctionforpatients. Giventheclinicalutility ofopioid analgesics, itis
imperative thatwe fully understand the effects of morphine in mediating theimmune response after
SCI. We must develop safe and effective therapeutic strategies for the use opioids in pain management
after SCI.

15SB Axonal Survival and Schwann Cell Regeneration after Schwann Cell Death
Hastings, Robert Louis; Thompson, Wesley J

Texas A&M Institute for Neuroscience

robertlouishastings@gmail.com

The neuromuscular junction (NMJ) has long been studied as a model synapse because of its large size,
accessibility, and ease of manipulation, and the role that Schwann cells play at the NMJ is of increasing
interest. Experiments that selectively ablate terminal Schwann cells (tSCs) have shown that they are
dispensableforthe acute function ofthe NMJ, butwithinaweek, NMJs stripped oftheirtSCsbeginto
display functional deficits. Whether and to what extent Schwann cells can recover after such an insult,
however, has remained undetermined. Here, we have selectively ablated Scwhann cells atthe NMJ and
observedtheirrecovery aftertheinjury. When Schwann cells die off, their associated motor axons
largely do not degenerate, butremain at the NMJ. Scwhann cells regenerate and re-cover the synapse
withinthree weeks, butthrough this regenerative process hyper-proliferate and remodel the axon
terminal. The ability of Schwann cells to replicate and regenerate after the selective death of Schwann
cellsandthe lack of degeneration ofthe bare motor axons have widerimplications fordemyelinating
diseases and gliopathies in general.

16SA Fetal Sex is a Determinant of Maternal Plasma MicroRNA Responses to Prenatal
Alcohol Exposure: Evidence From an Analysis of a Ukraine Cohort
Nihal A. Salem; Amanda Mahnke; Allan Wells; Christina Chambers; Rajesh C Miranda; CIFASD

Texas A&M Department of Neuroscience and Experimental Therapeutics; University of California San
Diego Department of Pediatrics; The Collaborative Initiative on Fetal Alcohol Spectrum Disorders
(CIFASD)

nihal salem@tamu.edu

We previously reported (Balaraman et al.,2016) that miRNASs secreted into plasma of alcohol-exposed
pregnantmothersfromaUkraine cohort could predictgrowth and other deficitsinthe new-borninfant.
Pregnantwomen were classified as unexposed to alcohol (UE), heavily exposed, with affected infants
(HEa) or heavily exposed with apparently unaffected infants (HEua), and plasma samples were obtained
at mid-pregnancy and at the end of the third trimester. Here, we assessed the coordinated expression of
secreted maternal miRNAs, and whether patterns of coordinate miRNA expression differed between
mothers inthe HEa and HEua groups compared to the UE group. In aggregate, our analysis shows that
ethanol exposure increased significant cross-wise miRNA correlations in maternal plasma samples
collectedatthesecondandthethirdtrimester. The number of significant correlationswas higherinthe
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HEagroupcomparedto HEuagroup, andbothgroups exhibitedahighernumber of significantcross-
correlations compared to UE mothers. Maternal data were next segregated by infant sex. Re-analysis
showed thatin HEa and HEua groups, mothers that gave birth to female infants showed increased cross-
correlationsinsecondandthirdtrimester, comparedto motherswho subsequently gave birthtomale
infants. Toovercometheloss of statistical power due to segregation by infant sex, we used iterative
bootstrap resampling with replacementto estimate the stability of cross-wise correlation patternsin
simulated populations. Groupdifferencesintheresulting datarepresentingthe number of significant
correlations in each iteration were assessed by computing means and 95% confidence intervals. These
analyses confirmed the stability ofincreased cross-correlations inmiRNA patterns specificallyinHEaand
HEua mothers of female infants. Additionally, we combined ANOVA and bootstrap resampling analyses
andidentifiedlikely ethanol sensitive-infantsex specific maternalmiRNAs. Those miRNAswillhelp
identify sex-differencesinthe consequences and mechanisms of prenatal alcohol exposure. These data
indicate firstly thatfetal sex and outcome (affected vs. unaffected) determines correlated miRNA
responses to ethanol exposure in pregnant mothers. Secondly, coordinated expression of miRNAs inthe
HEa group, suggests that alcohol exposure may resultin coordinated secretory activity of tissues that
contribute to circulating miRNAs in the pregnant mother.

16.5.B Nucleus Reuniens Influences Medial Prefrontal Cortex And Hippocampal Neuronal
Activity During Retrieval Of Extinguished Fear Memories
Karthik R. Ramanathan; Jingji Jin; Krithika Vasudevan; Karl Deisseroth; Stephen Maren

Department of Psychological and Brain Sciences; Institute for Neuroscience

karthik.ramanathan@tamu.edu

Coordinated activity between the medial prefrontal cortex (mPFC) and hippocampus (HPC) is essential
for encoding and retrieving spatial, working and contextual memories. The nucleus reuniens (RE) is a
ventralmidline thalamic nucleus that has arole in synchronizing activityinthe HPC and mPFC. In
Pavlovian fear conditioning, we have recently showed that RE inactivation impairs both the acquisition
of hippocampal-dependent contextual fearmemories as well asthe extinction of fear to an auditory
conditioned stimulus (CS). We hypothesizedthatthe extinctiondeficitmay be dueto RE inactivation
impairing behaviorally relevant neural activity inthe mPFC and HPC. To test this idea, we examined the
influence of REinactivationontheinductionofc-fosinmPFCandHPCbyanextinguished conditional
stimulus (CS). Consistent with our hypotheses, we found that inactivation of RE impaired the expression
of extinction and this was associated with decreased c-fos expression in boththe mPFC and HPC. We are
currently exploring the functional role for RE projections to mPFC or HPC (or both) in extinction retrieval
using an intersectional optogenetic strategy. Taken together, these data show that RE has a crucial role
regulating neuronal activity inthe mPFC and HPC that promotes successful retrieval of extinguished fear
memories.
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17S.A Social Stress During Adolescence Followed by Western-Style Diet Leads to
Physiological Dysregulation, Depressive Phenotype, and Decreases in Reward
Sensitivity in Adulthood.

OmarK. Sial; Lyonna F. Parise; Tamara Gnecco; Astrid M. Cardona; Carlos A. Bolafios-Guzmén

Texas A&M University Departmentof PsychologicalandBrain Sciences; Behavioraland Cellular
Neuroscience

omarsial@tamu.edu

The prevalence of major depressive disorders (MDD) and obesity in adolescence has steadily increased
overthelastdecade. This comorbidity has beenreported by clinicians and arelationship between
depression- and anxiety-like states with cardiac and metabolic dysfunction has also been demonstrated
inrodents. While much has been elucidated about the neural basis of depression and obesity, how they
converge is unknown. It is unclear whether chronic stress induces physiological and neurobiological
changes associated with metabolic dysfunction or vice versa, thus understanding potential
mechanism(s) and/or directionality is paramount. To this end adolescent (postnatal day [PD]30) male
C57blmicewere exposedto HFD eitherbefore orafter chronic socialdefeatstress (CSDS), andthen
tested for behavioral and physiological dysregulation. Mice were given free access to HFD (Research
Diet: D12451) for 14 days (PD30-44) prior to CSDS exposure (10 days; 10 minutes/day), and
subsequentlytestedforsucrose/saccharinpreference. AgroupwasgivenaccesstoHFDalonefor4
weeksandtestedinthe conditionedplace preference (CPP) paradigmtoassessforchangesindrug
reward. Aseparate groupwastestedinthe socialinteractiontest(SIT)tomeasure changesinsocial
avoidance. Mice did not show changes in caloric intake or total body weight regardless of diet.
However, those in the HFD condition showed a significant decreased in preference for sucrose when
compared to the normalchow (NC)exposedmice. Mice pre-treatedwithHFD didnotdevelop
preferencetotheside compartment paired with morphine (1.0 mg/kg), which promoted CPP inthe
NC-exposed mice.

Combined, these results demonstrate that pre-exposure to HFD blunts responses to both natural and
synthetic drug reward. Mice exposed to CSDS before the introduction of the HFD showed no change in
caloriesconsumed, butasignificantincreaseinbodyweightafter only 10 days of HFD wasobserved.
The NC-exposed mice showed significantrecovery in social interaction whereas the HFD-exposed mice
showed profound socialavoidance. Together, these findings indicate that exposure to HFD during
adolescence blunts reward sensitivity, and that stress exposure followed by consumption of HFD induces
neurobiological changesthatleadto physiologicaland moodrelated deficits (i.e. anhedonia) which
couldleadtothedevelopmentofmaladaptive behaviors and negative healthoutcomesinadulthood.

17.SB The Brain Regulates Pain-induced Hemorrhage in the Spinal Cord after Injury
Fauss, Gizelle; Hudson, Kara; Davis, Jacob; Henwood, Melissa; Baine, Rachel; Grau, James

Texas A&M Institute for Neuroscience; Texas A&M Spinal Cord Initiative

gnkleal@tamu.edu

Spinal cord injury (SC) is often accompanied by additional injuries (polytrauma) that provide a source of
paininputin additionto the initial traumato the spinal cord. We have shown that pain input after SCI
leadsto an acuteincrease in hemorrhage and impaired long-term recovery. Recent work has suggested
thatthe effectofpainonhemorrhageisdependentonrostral brainsystems. Whenthe communication
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betweenthelesionsiteandthebrainisdisrupted, theadverse acute effects of paininputonsecondary
injury mechanisms are blocked. Given this, we sought to elucidate the role of the brain in the
developmentofacutehemorrhage andimpairedlong-termrecovery. Todothis, we gave nociceptive
stimulation above the injury or below the injury to determine if the brain is playing a mediator
(sufficient) or regulator (necessary). Adult male Sprague-Dawley rats received a contusioninjury at T12.
The next day, subjects were either given noxious input in the form of six minutes of uncontrollable shock
orcapsaicininjectionabove theinjury, belowtheinjury, ornoshock/vehicle (Exp. 1 &2). To control for
painfrom 6 minutes ofshock abovethe SCI, the ratswere givenadose of morphine (20 mg/kg) before
noxioustreatment (Exp. 1&2). Previous studiesinourlab have shownthatmorphine treatmentdoes
not block the effects of nociceptive stimulation on hemorrhage and recovery. Three hours after noxious
input, theratswere sacrificed and 1.cmofspinal cordtissue encompassingtheinjury sitewas collected
for hemorrhage analysis. It was found that only noxious input below the injury increases acute
hemorrhageinthe spinalcord. For Experiment 3, subjects’receivedaT12 contusioninjury. The next
day, a baseline locomotor score was recorded. Then, subjects received shock treatment as described
aboveandlocomotorrecoverywasmonitoredandrecordedfor21days. ltwasfoundthatsubjectsonly
showedadeficitinrecoverywhenshockwasreceived belowtheinjury. Together, this datasuggests
that the brain is playing a regulatory role (necessary) in the development of acute hemorrhage and long-
term locomotor impairment.

18SA Axonal Damage and Behavioral Correlates in CNS Myelin Repair
Samtani, Grace; Michaud, Danielle; Konganti, Kranti; Kim, Sunja; Li, Jianrong

College of Veterinary Medicine and Biomedical Sciences; Texas A&M Institute for Neuroscience

gsamtani@tamu.edu

The proper function ofthe vertebrate central nervous system (CNS) is critically dependent onthe
myelination ofaxonfibers. Loss of myelinormyelin-producing oligodendrocytes (OLs) inthe central
nervous system (CNS) contributesto neurological disorders such as multiple sclerosis and Alzheimer’s
disease, as well as to age-related neurological decline. Itis generally believed that the remyelination of
denudedaxonfibers confers protection. However, our understanding of the myelinrepair process,
specifically the interaction between axons, myelin, and glial cells, remains limited. In this study, we
utilized the Cuprizone (CPZ) model to investigate cellular interactions during myelin repair in an
autoimmune-independent fashion. To facilitate direct visualization of myelin, we utilized “green-myelin”
micethatexpressmembrane-anchoredgreenfluorescence proteininmature OLsunderthe CNP1
promoter. Adult mice were fed a 12-week “chronic” CPZ diet, which induced substantial demyelination
and glial activation inthe corpus callosum (CC) and cortex (Ctx). After 4-8 weeks of recovery, significant
remyelinationanddecreased microgliosiswereachieved, butastrogliosiswasmaintained. Further,
stainingofamyloid precursor proteinand non-phosphorylated NeurofilamentHrevealed significant
axonaldamageinboththe CCand Ctx, which persisted even after 8weeks of recovery. DigiGaitand
OpenField behavioralanalyses demonstrated aworsening of bilateral sensorimotor function after
chronic demyelination, indicated by a shorter, shuffling stride, decreased distance traveled, and
prolonged postural stability adjustments, which was not rescued after myelin recovery. Transcriptome
profilingofthe CCattheearly stagesofdemyelinationand myelinrepairrevealed severalimmuneand
signaling pathways for early myelin repair, which are currently being compared against remyelination at
the chronic stage. Together, our data suggest that persistent axonal damage due to a chronic
demyelinating insult may underlie aberrant remyelination mechanisms and prolonged motor deficits in
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demyelinating disorders.

18S.B Drug-induced Synaptic Plasticity from Striatal Medium Spiny neuronsto
Cholinergic Interneurons and Behavioral Inflexibility
Gangal,Himanshu; Cheng, Yifeng; Wang, Xuehua; Lu, Jiayi; Argeylan, David; Xie, Xueyi; Smith, Laura N.;
Wang, Jun

Department of Neuroscience and Experimental Therapeutics

himanshu gangal@tamu.edu

Increasing evidence indicate that acetylcholine levels in the dorsal striatum significantly increasein a
reversallearning task. Striatal acetylcholine mainly arises from cholinergic interneurons (CINs), which
aretonically active and constitute about 2% ofthe total neural population in thisarea. The striatal
principal neurons are GABAergic medium spiny neurons (MSNs), which express either dopamine D1
receptors (D1Rs) or D2Rs. Ithas been reported that MSNs make synaptic connections with CINs. We
thus hypothesize that MSNs inhibit CIN activity. Using slice electrophysiology, we found that selective
optogenetic excitation of DIR-MSNs or D2R-MSNs induced inhibitory postsynaptic currents (IPSCs) in
striatal CINs, with a greater magnitude for DLR-MSNs than D2R-MSNs. Arabies-mediated retrograde
monosynaptic neural tracing study found that D1->CIN connections were significantly stronger than

D2-

>CIN connections. The samerabies study alsorevealed that CIN-innervating D1R-MSNSs projectedtothe
substantianigraparsreticulata (SNr), which formsthe direct pathway and controls reinforcement of
addictive drugs. Next we examined how exposure to addictive substances, alcohol and cocaine, altered
GABAergicinputs on CINs and CIN firing activity. We found that the spontaneous IPSC frequency and the
D1->CINIPSC amplitude wereincreased, whereas the spontaneous firing rate of CINs was significantly
reducedindrug-administered animals, as comparedtotheirwaterorsaline controls. Importantly, we
found that excessive alcohol consumption or repeated cocaine self-administration impaired reversal
learning of operant sucrose and food self-administration. Our data suggest that drug-induced inflexibility
may be mediated by the aberrant plasticity at D1->CIN connections.

19SA Pain-induced Hemorrhage after Spinal Cord Injury: Pentobarbital Anesthesia and
Local Application of Lidocaine Prevent Hemorrhage When Given Before, But Not
After, Noxious Stimulation

Davis, Jacob A.; Bopp, Anne C.; Henwood, Melissa K.; Baine, Rachel E.; Grau, James W.

Behavioral and Cellular Neuroscience

jacobdavis1205@gmail.com

Nociceptive stimulation delivered to spinally contused rats has been shown to exacerbate tissue loss and
leadstodeficitsinlong-termrecovery. Recentwork suggests that application of anesthesia shortly
before pain stimulation blocks the adverse effects of nociceptive stimulation We have exploredthis
effectacrossbothgeneral (pentobarbital) andlocal (lidocaine) anestheticinterventions. Disrupting
communicationwiththe brainby meansofarostraltransection causesthe same effect. Theseresults
suggestthatthe adverse effectof paininputafterinjury depends, in part,onbrainprocesses. Here, we
examinethe efficacy of both anestheticsadministered before or after noxious electrical stimulationin
spinal cord injuredrats. Rats received acontusioninjury at T12 and, 24 hours later, were givenan
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anestheticdose of pentobarbital (50mg/kg) or aninfusion oflidocaine at T2. Druginfusiontook place
either before orimmediately after 6 min of electrical stimulation (shock) or nothing. Three hours after
shock, ratswere sacrificed and one cmoftissue was collected envelopingtheinjury site. The extent of
hemorrhage was assessed by measuring the absorbance of light at 420nm and western blotting
targetinghemoglobin. As expected, nociceptive stimulationincreasedthe extentof hemorrhage in
vehicle treated (awake) rats. This effect was attenuated by anesthesia only when given before
stimulation. On-going studies are examining whether anesthesia attenuates capsaicin-induced
hemorrhage.

19SB ResponseProperties ofthe Bat Primary Auditory Cortexto Frequency-Modulated
Stimuli
Bakshi, Kushal; Macias, Silvio; Troyer, Todd; Smotherman, Michael

Texas A&M Institute for Neuroscience; Texas A&M University Department of Biology; University of Texas
at San Antonio Department of Biology

kushalbakshi@tamu.edu

Neural selectivity to the direction and rate of sensory stimuliis acommon feature across sensory
modalities. In the auditory system, frequency-modulated (FM) sweeps are essential elements of vocal
communication in animals and for human speech. Echolocating bats provide an ideal model for studying
the neural circuits underpinning FM sweep selectivity due to their reliance on FM sweeps for biosonar.
We used multichannel microelectrode arrays in anesthetized Mexican free-tailed bats (Tadarida
brasiliensis)toevaluate how FMsweepswere encodedinthe primary auditory cortex (Al). Puretone
stimuliwere presentedtodetermine theresponse properties of principal cells and their surrounding
localfield potentials (LFP), including characteristic frequency (CF), bestfrequency (BF), minimum
threshold (MT), bestlevel (BL) atCF,andfrequencyresponse areabandwidth (BW). We usedthese
parameterstomapthetopographical organization ofresponse propertiesthroughout Al, andthen
investigated how FM sweep selectivity was represented within this map. Spiking neurons responding to
puretone stimuliweretonotopically organizedrostrocaudally withlower CFsrepresented caudally.
Frequency response areas were significantly lower and broader for LFPs than for spikes, indicating that
local interneurons receive convergent inputs from an asymmetrical frequency range to produce
feedforward inhibition that may bias spiking neuron response properties in favor of downward sweeps.
The majority of A1 neurons responded preferentially to downward FM sweeps, with more neurons
tunedtoslowersweeprates. Theseresultsare consistentwithhypothesesthatintracorticalinhibitory
processes, such as sideband inhibition, shape FM tuning and suggest that in the free-tailed bat, the Alis

preferentially sensitized to sounds occurring within the context of downward FM sweeps.

20S.A Alcohol Effects Onthe Proteome Of Fetal Neural Stem Cell-derived Extracellular
Vesicles
Chung, Dae; Pinson, Marisa; Dangott, Lawrence; Weintraub, Susan; Miranda, Rajesh

Texas A&M Health Science Center College of Medicine

daehyukchung@tamu.edu

Prenatalalcoholexposure (PAE) canresultin craniofacial abnormalities, growth deficits, andisthe
leading cause of neurodevelopmentdisability worldwide. Neural stem cells (NSCs) are particularly
vulnerabletoalcohol (ethanol) exposure duringthelate firstthrough the second trimester, whenthey
are most extensively involved in neurogenesis. NSCsreside in a complex microenvironmentrichin sub-

32


mailto:kushalbakshi@tamu.edu
mailto:daehyukchung@tamu.edu

200 nanometer-sized extracellular vesicles (EVs), which are shown to traffic protein, lipid, and RNA cargo
betweencells, thatcan serve asamode of intercellular communication. Using fetalmouse derived
cortical neuroepithelium, cultured ex-vivo as non-adherent neurosphere cultures, we previously found
thatethanolexposureresultedinsignificantelevation of miRNA cargolike miR-140-3pin EVs, which
directNSCstowards anaberrantastroglial lineage. Subsequently, EVs may be amplifying PAE’stemporal
and spatial effects inthe stem cell niche to resultin aneurogenic capacity decline. Forthis study, we
furtherinvestigatedtheimpactofethanolonthe proteome of NSC-EVs. Analyses of our EVsidentified
~86% of proteins needed for eukaryotic translation initiation, implying that EVs carry withthem the
ability to translate EV-chaperoned mRNAs inrecipient cells. Statistical and pathway overrepresentation
analysesshowedthatmoderate ethanol,~26 mM, resultedinasignificantincrease in proteins ofthe
Nonsense-Mediated Decay (NMD) pathway in EVs, whereas a higher dose, ~70 mM, resulted in EV
overexpression of mitochondrial proteins that constitute a Danger-Associated Molecular Pattern (mito-
DAMP) pathway. NMD is an important surveillance pathway that reduces errors in gene expression by
eliminating premature stop codon-containing mRNA transcripts. Multivariate analysis of our
complementary RNAseq data indicates that ethanol globally suppresses NMD pathway transcripts in
NSCs. Consequently, NMD pathway proteins sequestered in EVs are hypothesized to transfer
neuroprotectionto cellswhere the capacity to correct errorsin protein translation may be depleted.
Eukaryotic cellsunder high stress, expel mitochondrial proteins as a‘danger’ signal that activates
‘pattern recognition’ receptors and pro-inflammatory responses in target cells. Moreover, our RNAseq
analysesindicate that ethanol exposure selectively reduces the expression of the S100 family of

DAMPs, butimportantly, not DAMP receptors (TLRs and RAGE). Consequently, mito-DAMPsin EVs
fromheavy- ethanol-exposed NSCs are predicted to compensate forthe loss of S100 DAMPs, and
tospread inflammationthroughthe NSC microenvironment, compromising NSC growthand
differentiation.

Collectively, these studiesidentify EVs as anovel source for communicating stressresponses, inan
ethanol dose-related manner, to cells within the fetal neural stem cell niche.

20.5B CRISPR/Cas9 Editing of Myosin-Va GeneinaRat Model of Griscelli Syndrome Typel
Michaud, Danielle; Srinivasan, Rahul; Nghiem, Peter

College of Veterinary Medicine, TAMU; College of Medicine, TAMU; College of Veterinary Medicine,
TAMU

dmichaud@tamu.edu

Griscelli Syndrome (GS) type 1is an ultra-rare, autosomal recessive, severe neurological disease that
affectsvesicleand membranetrafficking due toamutationinthe Myosin-Vagene, leadingtoaloss of
respective protein expression(Cagdas et al., 2012). Myosin-Va (MYOVA) is an unconventional motor
proteinthatisessentialfortransportingmRNA(McCaffrey & Lindsay,2012; Salernoetal.,2008)and
MRNPs(Yoshimura et al., 2006), smooth endoplasmic reticulum(Wagner, Brenowitz, & Hammer lii,
2010),secretorygranules(Eichler, Kogel, Bukoreshtliev, & Gerdes, 2006), and other proteinsinthe
neurontodendriticspines. Duetothelossofintracellular neuronaltransportation, patients withtype 1
GS exhibit severe neurological deficits such as developmental delays, intellectual disabilities, seizures,
and motorimpairment, aswell as hypopigmentation of the hair and skin. We have aline of rats with a
point mutation in a donor splice site early in the MyoVa gene, which leads to a loss of functional
protein(Landrock et al., 2018). This line of rats is an ideal model for GS Type 1 that shows the
characteristicdilute haircolor,lossofdopaminergicneurons, muscleweakness, seizures,andhasa
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shortenedlife-spanthatis seenin Griscelli patients (Landrock etal., 2018; Stoicaetal.,2012). We
hypothesizethatbyusingclusteredregularlyinterspacedshortpalindromicrepeats (CRISPR) with
caspase 9 (CRISPR/Cas9), we will be able to edit the genome in primary cells of this model for GS type 1
and restore the Myosin-Va gene. Primary rat fibroblasts or neurons will undergo cationic lipid mediated
transfection with CRISPR/Cas9 plasmids 5’ and 3’ of the mutation. After 24-72 hours of treatment, cells
willbe harvestedand DNAor RNAwillbe extracted. PCR andcloningwillbe performedandthenucleic
acids willbe sequenced using sanger sequencing for evidence of editing. Through sanger sequencing, we
have demonstrated qualitative evidence of targeted editing of the MyoVa gene with our CRISPR/Cas9
constructsinprimary cellcultures. Weplantotransfectorganotypic striatal cultureswitha5 gRNA, 3’
gRNA, and a DNA minicircle to correct the mutation and restore functional MYOVA protein/.

21SA A Lifetime Analysis of Myofiber Pathology in Mdx Mice
Massopust, Ryan; Lee, Matt; Thompson, Wes

Texas A&M Institute for Neuroscience; Texas A&M Department of Biology

ryanmassopust@gmail.com

Duchenne muscular dystrophy (DMD) is a fatal x-linked degenerative disease affecting 1:5000 males.
Resulting from mutations that prevent expression of dystrophin protein, affected individuals are
susceptible to contraction-induced injury totheir skeletal muscle fibers. Muscle fibers repeatedly
degenerate and regenerate, but eventually fail to repair leading to loss of muscle fibers. The muscular
dystrophy x-linked (mdx) mouse isthe mostcommonly used animalmodelfor DMD, however, itisfar
from a perfect model. Mdx mice show no overt phenotype, have only marginal deficits in
neurotransmissionand show little fibrosis comparedtothe humandisease. Onthe otherhand, mdx
mice have a shortened lifespan, undergo repeated bouts of muscle damage and repair, and replicate
many of the morphological changes seen in human patients. Despite decades of research on the mdx
mouse, the field lacks a thorough characterization of myofiber pathology, especially in aged mdx mice.
Therefore, we setoutto characterize features of myofiber pathology from 2 weeks to 2 years of age.
The goalofthisprojectwastoassessthe degreetowhichthe pathology mimicsthe humandiseasein
order to determine which pathological features might serve as reliable markers for testing therapeutics.

21.SB Goal-directed and Habitual Cocaine Seeking: Further Assessment of
Noncontingent Cocaine as a Method to Cause Satiety and Outcome
Devaluation

Jones, Bradley; Spencer, Haley; Tabitha, Kim; Smith, Rachel

Texas A&M Institute for Neuroscience

jonesl1127@tamu.edu

Addiction has beenhypothesizedto stemfromafailureto exertgoal-directed control over habits. To
evaluate the role of habits in addiction, our lab recently developed a novel outcome devaluation
proceduretoassessgoal-directed and habitualrespondingforintravenous (IV) cocaineinrats. We
hypothesizedthatnoncontingentadministration of IV cocaine would mimic preferred blood levels,
resultingintemporary satiety and outcome devaluation. Previously, our lab found that pre-training
NMDA lesions ofdorsomedial striatum (DMS) causedratsto be insensitive to outcome devaluation,
whereas lesions of the dorsolateral striatum (DLS) caused rats to be sensitive to outcome devaluation.
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Supportingthevalidity ofthis procedure, thesefindings are consistentwith established roles of DMS
and DLS in goal-directed and habitual responding, respectively. We found that non-lesioned rats show a
great degree of variability in their sensitivity to outcome devaluation, regardless of schedule of
reinforcement. This may reflect individual differences in response strategies for cocaine self-
administration, orinstead may be explained by differences in preferred cocaine levels, which might
affect sensitivity to non-contingent cocaine. Here, we sought to evaluate individual differences in
preferred levels of cocaine using pharmacokinetic modeling to estimate cocaine levels during free
accessself-administrationsessions. Male Sprague Dawley ratsweretrained onaseeking-taking
chained schedule of cocaine self-administration (0.5 mg/kg/infusion). Outcome devaluation was carried
out via noncontingentadministration of IV cocaine (1mg/kg) followed by evaluation of responding on
the seekingleverfor 10 minutes under extinction conditions. Similar to our previous results, we found
variability among animals in their sensitivity to outcome devaluation. However, there was no correlation
between sensitivity to outcome devaluation and preferred blood levels of cocaine. Inaddition, there
was no difference in preferred blood levels of cocaine when comparing animals with DMS or DLS lesions,
despite clear differencesin sensitivity to outcome devaluation. Finally, pharmacokinetic modeling
revealedthat noncontingent 1V cocaine (1 mg/kg) resulted in blood levels that are greater thanthe
preferred levels for all animals, indicating that this dose might result in temporary satiety across
animals. These findings support the premise that noncontingent IV cocaine induces temporary satiety,
and that individual differences in subsequent responding are related to differences in response strategy
(goal-directed vs. habitual), rather than differences in satiety.

22.5.B The Bed Nucleus of the Stria Terminalis Regulates Context-dependent Flight Behavior
in Rats
Michael S. Totty, Naomi Warren, Reed Ressler, Karthik Ramanathan, and Stephen Maren

Department of Psychological and Brain Sciences; Texas A&M Institute for Neuroscience

micstott@tamu.edu

Fadok and colleagues (2017) have developed a modified Pavlovian fear conditioning procedure in which
aserial conditioned stimulus (SCS) consisting of serial presentations of pure tone (7 kHz) and white noise
(1-20kHz), followed by afootshock unconditioned stimulus (US). After conditioning, mice exhibit
freezingtothetone, buttransitiontoflight(e.g.escape jumpsandincreased movementspeed) during
thenoise. Thetransitionfromfreezingtoflightbehavioris gatedbythe centralnucleus oftheamygdala
(CeA),andflightresponsesare only elicited withinthe conditioning context(Fadoketal.,2017). Here,
we replicate these behavioral findings in male and female Long-Evans rats and further investigate how
flightresponsesare contextually regulated. After SCS conditioning, rats eitherreceivedunsignaled
footshocks in a novel context (Shock) or were exposed to the same novel context for an equal amount of
time (No-Shock). The nextday, Shock animals displayed flight responses to SCS-alone presentations
withinthe unsignaledfootshock context, whereas No-Shockanimals did not. We therefore conclude
thatflightresponses are dependent upon contextual fear, irrespective of where SCS conditioning occurs.
The bed nucleus of the stria terminalis (BNST), central amygdala (CeA), and the ventral hippocampus
(VH) have been implicated in contextual fear. In the second experiment, we show that muscimol
inactivation of either the BNST or the CeA, but not the VH, diminishes flight responses in the
conditioningcontext. Thesefindingsadvance ourunderstanding ofthe neuralcircuitryunderlyingthe
contextual regulation of active defensive behavior by demonstrating that flight responses are

dependent upon contextual fear and that this effect is mediated by the BNST.
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Postdoctoral Fellows and Research Scientists

22.P.AMolecularAlterationsinthe Aging Cortex Associated withan Age-Dependent
Declinein Axon Growth
Sutherland, Theresa C.; Lopez, Alexandra H.;Geoffroy, Cedric G.

Texas A&M Health Science Center

tcsutherland@tamu.edu

Spinal cordinjury (SCl)isalife-long conditionthat places greatburden ontheindividual and society,
however there has been a shift in the demographic population effected. Currently in America ~80% of all
peoplewith SClare40yearsorolder,andthe average age atinjury hasincreasedto~43. Therefore,
understanding SClin middle aged and aging populationsis ofgreatimportance. Despite intensive
studies into enhancing axon growth aftertrauma, how age canimpactaxon growth is stillnot known.
Thedynamicsofaxonalgrowthare alteredwithage andimpactrecoveryfrominjury. Experimentally,
SClis commonly modeled in young adult animals. This contrasts with the aging human SCI population
and hampers the translation into clinical application. Understanding the underlying mechanisms of this
declineinaxongrowthis critical forthe developmentof noveltherapiesthatcanstimulate repairinan
aging population. One promising target is Signal Transducer and Activator of Transcription 3 (STAT3).
STAT3isinvolvedin arange of cellular functions, many of which have been associated with a decline in
axon growth. We have found significant differences in both RNA and protein expression of STAT3, and
associated molecules, betweenyoung and aging mice withoutinjury. Inthe aging cortex STAT3
expressionisreduced. Kinasesinvolvedin STAT3functionalization, by both phosphorylationand
acetylation, and in the translocation of STAT3 are altered. We will present here a characterization of the
molecularplayersalteredinthemiddleagedcorticalneuroncomparedtotheiryoungercounterparts.

23P.A TheLong-term Epileptogenic Impact of Strokein Mature Adultand
Reproductive Senescent Female Rats
Wu, Xin; Park, Min-Jung; Kuruba Ramkumar; Sohrabji, Farida; Reddy, Doodipala Samba

Texas A&M University Health Science Center; College of Medicine

Xinwu@tamu.edu

Epileptogensisis triggered by diverse factors such as stroke, braininjury or prolonged seizures. Stroke is
amajor risk factor for development of epilepsy, especially in older populations, and exhibits a strong sex
difference. However, the mechanism underlying the post-stroke epilepsy (PSE) remains unclear. There
are few validated animal models of PSE in the disease prone females. Inthis study, we investigated PSE
in female rats by using monitoring epileptogenic seizures after stroke induced by middle cerebral artery
occlusion (MCAQO). MCAO was induced by intracerebral injection of endothelin-1 in mature adult (MA, 5
months, cyclic) andreproductively senescent (RS, 11 months, acyclic) femalerats. Animalswere
recorded for the occurrence of behavioral and electrographic seizures by a continuous 24/7 video-EEG
systemforoneweekat2,4, 6,8, 10and 12months. The extent of brain damage was assessed 12
monthsafterMCAO or pilocarpineinjections by neuropathology analysisofneurodegenerationand
neuronal injury. Epileptiform seizure discharges were detected in 25% of RS and 40% of MA female rats
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at4months; andin 50% of RS and 33% of MA female rats at 6 month after stroke (p<0.05 vs control; .
n=4-13). However, spontaneous seizureswere notevidentat8, 10 or 12 months after stoke. Stroke
induced epileptogenesis was significantly accelerated after pilocarpine challenge (second hit) whereinall
animals showed spontaneous seizure (1-2 seizures/day; p<0.05 vs MCAO control without pilocarpine).
After 12 months of MCAQ, neuropathology findings showed significant neurodegeneration (20-40% vs
control)inNeuN staininginipsilateral hippocampusofthe MCAO group alone andbilaterally inthe
hippocampus in the group that received pilocarpine 8 weeks post MCAO group (p<0.05 vs. control).
Overall,theseresultsindicate thatMCAO-induced stroke isapotential epileptogenic trigger withlow
incidence but highly sensitive to a second hitinjury with severe spontaneous seizures. These outcomes
are consistentwith clinical reports of greater incidence and/or worst outcomes of stroke in elderly
women. Therefore, the inclusion of sex, age, and disease models in the study design of epilepsy research
is of utmostimportance.

23.P.B Chronic Spinal Cord Injury in the Mice Induces cardio-metabolic risk factors
Ghnenis, Adel; Geoffroy, Cédric

Department of Neuroscience & Experimental Therapeutics; College of Medicine; Texas A&M Health
Science Center

ghnenis@tamu.edu

SCl candisruptthe neural circuitry signalsto vital organs inthe body and induce an inflammatory
response. About50% of SCl patientsdevelopmetabolicdiseasewhichisconsideredasriskfactorfor
cardiovasculardisease. Theliverisakeyorganinregulating metabolic pathways, and about 80% of
peoplewith chronic SCl display liver abnormality. The mechanisms of liver dysfunction and other
associateddiseasesremainpoorly understood. Here, we examinedthe effects ofchronic SClonthe
cardiometabolic disease in adult mice after 18months post-SCI. Mice were randomly assigned to either a
shamor SClgroups. SClwasinduced at T8 by the crushforceps model. Serumlevels ofalanine
transaminase (ALT)weremeasuredbyELISA, high-densitylipoproteins (HDL)were measured by
CardioChek analyzer, IL-17A, IL-1B, IL-6 cytokines, c-peptide, insulin, and glucagon were measured by
Meso Scale Discovery biomarker assays (MSD). mRNA expression of collagen Type 1 Alpha1(Col1a1),
Peroxisome proliferator-activated receptor gamma (PPARY), a-smooth muscle actin (a-SMA), and tumor
necrosis factor (TNFa)were determined by gPCRinlivertissue. Serumlevels of ALT, IL-17A, IL-18, IL-6,
C-peptide, and Insulin, were increased in SCl versus sham group. However, Serum levels of HDL and
glucagon were decreased in SCI group. Gene expression of Col1a1, a-SMA, were higher in hepatic
tissues of SCI versus sham. PPARy gene expression significantly reduced in SCl versus sham. These data
provide evidence that chronic SCI elevates inflammatory cytokines and fibrotic markers, which could
predisposeindividualstocardio-metabolic disease. Supported by Mission Connect(TIRR Foundation).
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24P.A Combined Neural Stem Cell Grafting and Ganaxolone Therapy Greatly Eases
Spontaneous Seizures and Co-morbidities in a Model of Chronic TLE
R. Upadhya; M. Kodali; D. Upadhya; J. Xu; B. Shuai; A. K. Shetty

Texas A&M Institute for Regenerative Medicine; Olin E. Teague Veterans Med. Center, CTVHCS

sacraghu@tamu.edu

Epilepsy, typified by spontaneousrecurrentseizures (SRS), affects ~60 million people worldwide.
Temporal lobe epilepsy (TLE), seenin ~30% of epilepsy patients, is a condition where seizures originate
fromthe hippocampus. Memory and mood impairments are co-morbidities of chronictemporallobe
epilepsy (TLE). Since >35% of TLE patients acquire intractable epilepsy, alternative approaches suchas
celltherapy, eitheralone or in combination with drugs, have received muchinterest. We tested the
hypothesisthatcombinedintrahippocampalgrafting of neuralstemcells (NSCs)with short-termoral
administration of ganaxolone (GAN, a synthetic analog of the neurosteroid allopregnanolone), facilitates
better seizure control and improved cognitive and mood function than NSC grafting alone in rats
afflictedwithchronic TLE. Weinduced status epilepticus (SE) inyoungadult F344 rats viagraded
intraperitonealinjections of Kainicacid. After 2hours of SE, the seizures were terminated through a
dose of diazepam, and the frequency of behavioral SRS was quantified at 2-4 months after SE.
Chronically epilepticrats (CERs) exhibitingcomparable frequency of SRS were nextrandomly assignedto
one ofthe five groups: CERs receiving sham surgery, CERs receiving oral GAN treatment for 14 days,
CERs receiving intrahippocampal NSC grafting, and CERs receiving NSC grafting plus two-weeks of GAN.
Thedonor NSCswere expandedfromthe subventricularzone of postnatal F344 rats expressingthe
greenfluorescentproteininallcells. The frequency of SRS or Stage V-SRS, measuredthrough continuous
video-EEG recordings for 14-21 days at 4-5 months after treatment, was reduced in all treated groups.
Furthermore, grafting of NSCs with or without GAN treatment reduced neuroinflammation, enhanced
neurogenesis, andimproved cognitive function. However, the overall efficacy for suppressing SRS was
much higherin CERs receiving combined NSC and GAN treatment (63-65% reduction), than CERs
receiving GAN (20-29% reduction) or NSC grafts alone (37-38% reduction). Besides, unlike withNSC or
GANtreatmentalone,combined NSCand GANtherapyimproved patternseparationfunctionand
reversed anhedonia. Combined therapy also mediated superior enhancement of hippocampal
neurogenesis and repression of activated microglia without altering the survival and differentiation of
graft-derived cells. The results underscore that combined NSC and GAN therapy is superiorto NSC or
GAN treatment alone for alleviating seizures and easing the co-morbidities of TLE.

25.P.A Efficacy of Melatonin for Improving Cognitive and Mood Function in a Model of
Gulf War lliness
L. N. Madhu; S. Attaluri; B. Shuai; M. Kodali; L. Melissari; X. Rao; A. K. Shetty

Institute for Regenerative Medicine

Inmadhu802@tamu.edu

GulfWarlliness (GWI) affects 30-40% of 700,000 military personnelwho servedinthefirst Gulf War
(GW).GWiIistypifiedbyalingering cognitive, memory and moodimpairments. Animalmodelstudies
employingexposuresto GWI-relatedchemicals (GWIR-Cs)andmoderate stresshavelinkedthese
symptoms to persistent neuroinflammation, increased oxidative stress, mitochondrial dysfunction, and
decreased hippocampal neurogenesis. These observations have prompted testing of various antioxidant
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and anti-inflammatory compounds for their effectiveness to improve brain function. We investigated
the efficacy of different doses of melatonin for improving cognitive and mood function in aratmodel
of chronic GWI. We also examined whether brain impairments and the associated pathological
changes, continueintothemiddle agein GWIlrats. Male SD rats were exposed daily to GW-related
chemicals, pyridostigmine bromide, (PB, 2mg/kg), DEET (60 mg/kg), and permethrin (PM, 0.2
mg/kg),and 15- minutes ofrestraintstressfor 28 days. Sixmonthslater, the animals were treated with
differentdoses (5, 10, 20, 40 and 80mg/Kg) of melatonin for eight weeks (5 days/week). Following
the treatment regimen, animals were tested for cognitive and mood function through a battery of
behavioral tests. The tasks comprised an object location test (OLT), a novel object recognition
test (NORT), pattern separationtest(PST), an objectin place test (OIPT), and a sucrose preference
tests (SPT). The animals belongingtothe GWIreceivingvehicle displayedimpairmentsinalltests,
implyingthatcognitiveand mood impairments seen at earlier time-points persist for prolonged period.
While all doses of melatonin were effective forimproving asimple recognitionmemory functionin GWI
rats,improvementsinmore complex behavioral tests seemed to require a higher dose of melatonin.
Indeed, GWI animals receiving 80mg/Kgmelatonindisplayedimprovedability for discerning minor
changesintheenvironmentinan OLT and OIPT, better patternseparationin PST, and no anhedoniain
SPT. Lower doses of melatonin did notfacilitate improvementsinthesetasks. Immunostaining
analysesofbraintissuesrevealedthe persistenceofactivated microglia, reactive astrocytesand
reducedhippocampalneurogenesisin middle-aged GWIrats. Higherdose of melatonintreatment
could abletoreducethe percentage of
activated microglia in the GWI. Measurements of the effects of melatonin for modulating the population
ofreactive astrocytes, andincreasing hippocampal neurogenesis, are currently inprogress. Thus,
melatonintherapy has promise forimproving cognitive and mood functionin GWI atrelatively higher
doses.

25.PB Single Intranasal Administration of MSC-Derived A1-Exosomes Thwarts
Moderate TBI- Induced Long-term Cognitive Mood Impairments
M. Kodali; D-K. Kim;B. Shuai; R. Upadhya; L. N.Madhu; S. Attaluri; D.J. Prockop; A. K. Shetty

Institute for Regenerative Medicine, Department of Molecular and Cellular Medicine, Texas A&M Health
Science Center College of Medicine, College Station, Texas

kodali@tamu.edu

Asignificant percentage of people withmoderate or severe traumatic braininjuries (TBIs) develop
chronicneuroinflammationand persisting cognitive and mood dysfunction. The chronic effectsare
drivenprimarily by excessive inflammationinthe early phase, which can prompttissue damage and
chronic neuroinflammation. In patients, the chronic effects produce severe behavioral deficits months
or years after recovering from the acute symptoms. Many drugs have been shown to reduce
neuroinflammation following TBI, butnone have beenincorporatedintothe standard medical care
because of limited functional efficacy or undesirable side effects. Therefore, there is a need for
alternative therapeutic strategies. One strategy is to administer exosomes secreted by mesenchymal
stem cells (MSCs), which have shown similar or better efficacy than MSCs for modulating inflammation
inseveral disease models. Exosomes are particularly attractive for application in neurological disorders
astheycanreadily crossthe blood-brainbarrier, quickly getincorporatedintoneuronsandmicroglia
followingintranasal (IN) administration, and are unlikely to cause thrombosis. Our previous study
showedthatintravenous administration of MSC-derived A-1 exosomesis efficacious forreducing
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inflammationinthe hippocampus, andimprovinglearningand patternseparationfunctionintheearly
post-injury period (Kim et a., PNAS, 2016). In this study, we investigated the efficacy of a single
intranasal (IN) administration of Al-exosomes early after moderate TBI for thwarting long-lasting
impairments in cognitive, memory and mood function. Nine-week-old mice were first subjected to
unilateral controlled cortical impact injury using a velocity of 5m/s, dwell time of 300ms and injury
depth of 0.8 mm. Two hours afterthe induction of TBI, mice received intranasaladministration of A-1
exosomes (~5 billion/nostril, total, 10 billion) or vehicle. The mice were examined for cognitive and
mood functionusingaseries ofbehavioraltests at7months post-TBI. Animalsthatreceivedvehicle
after TBI displayed cognitive dysfunction, recognition memory problems, pattern separation deficits as
wellas anhedonia. Remarkably, animals that received A-1 exosome treatment after TBI showed similar
cognitive, memory and pattern separation function as naive controlanimals. These animals also
exhibited a higher level of neurogenesis in the hippocampus contralateral to injury. Analyses of
microglia and astrocytes are currently in progress. Thus, IN administration of A-1 exosomes shortly after
moderate or severe TBI has promise for preventing long-term cognitive and mood impairments.

26.P.B Sex Differences in Ethanol’s Effects on Fetal Neural Stem and Progenitor
Cells
Mahnke, AmandaH.; Al-Muhisen, HadilM.; Tseng, Alexander M.; Salem, Nihal A.; Miranda, Rajesh C.

Department of Neuroscience and Experimental Therapeutics; Women's Healthin Neuroscience Program

mahnke@tamu.edu

Prenatalalcoholexposure canresultingrowth and neurodevelopmental deficits, collectivelytermed
‘Fetal Alcohol Spectrum Disorders’. We have found that ethanol reprograms neural stem and progenitor
cellsto favor premature maturation and decrease self-renewal. Recent evidence has shown that genetic
sexisanimportantdeterminantgene expression and lineage progression inthe adult ventricular-
subventricular zone. Here, we investigated sex differences in the developing neural stem cell niche ex
vivo, usingneurosphere cultures derived frommurine dorsalneuroepitheliumatGD 12.5. Separate
suspension cultures were prepared from male and femaletissue samples based onthe qPCR assessment
of the presence ofthe Y Chromosome (YMT region). Female neurospheres were more stem-like than
male neurospheres, with higher rates of secondary neurosphere formation. In contrast, male
neurospheresshowedfewersecondary neurospheres butwithahighernumberofviable cells. This
increasedcellnumberinmalesisassociatedwithalarger proportion of cellsin mitotic S-phase and
higherrates of DNA synthesis, indicating thatmale neurosphereswere enriched for more lineage
committed, transit amplifying-like populations. Sex-segregated neurospheres were exposed to ethanol
for5daysandwere assessedforthe expression of markers of neural stem cells and differentiation
lineages using gPCR. Control male and female neurospheres had similar levels of stem cell and
differentiation markers, with the exception of progenitor/gliogenic GFAP mRNA which was higher in the
male neurospheres. Ethanol exposure at low doses (60 mg/dL) affected mRNA transcript levels onlyin
female neurospheres, which had increased mRNA expression of stem/progenitor marker nestin mRNA
and decreased expression of neurogenic and gliogenic transcripts. Ethanol exposure at chronic alcohol
uselevels (320 mg/dL) decreased neural, astrocytic, and oligodendrocytic markersinmale neurospheres
while the female neurospheres exhibited a moderate reduction in oligodendrocytic markers. Preliminary
analysis of RNAseq data indicates a monotonic relationship between the number of transcripts altered
atalargeeffectsizeandethanoldose. Thesedataprovide evidence of sexdifferencesinneural stem
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and progenitor cell dynamics in the developing cortex. Ethanol exposure alters the neurosphere
transcriptome and further work will elucidate the contribution of sex to these ethanol-induced
alterations. Moreresearchisneededtounderstand howtheseinteractions betweensexandalcohol
shape cortical development and neurobehavioral deficits following prenatal alcohol exposure.

27.P.B Cytisine and Estrogen Exert Synergistic Neuroprotection in a 6-OHDA Mouse Model
of Parkinson’s Disease

Zarate, Sara; Pandey, Gauri*; Chilukuri, Sunanda; Garcia, Jose Andres; Cude, Brittany; Storey,

Shannon; Salem, Nihal; Bancroft, Eric; Huntington, Taylor; Hook, Michelle; Srinivasan, Rahul

Department of Neuroscience and Experimental Therapeutics, Texas A&M Institute for Neuroscience

gauripandey@tamu.edu

Parkinson’s disease (PD) incidence rates predict a worldwide pandemic that will affect over 12 million
people by 2040, underscoring an urgent need for neuroprotective drugs. Unfortunately, there are no
neuroprotective drugs on the market and most proposed neuroprotective drugs fail clinical trials
because PDis caused by a variety of insults notrecapitulated in any single animal model. We approach
this barrier by focusing on hyperactivated endoplasmic reticulum (ER) stress, which is a
convergent apoptotic mechanism for multiple PD-related toxicities. In addition to hyperactive ER
stress, PD shows strong sex differences, affecting twice as many males than females with a milder
disease phenotype in females and an earlier age of onsetin males. Interestingly, we discovered that a
smoking cessation drug and partial neuronal nicotinic acetylcholine receptor (nAChR) agonist,
cytisine is neuroprotective only in female mice. Based on our data, we hypothesize that cytisine and
estrogen exert neuroprotection in PD by synergistically inhibiting apoptotic ER stress in dopaminergic
(DA) neurons. We found that primary mouse midbrain cultures, 200nM cytisine, whichisincapable
of activating surface receptors, binds to and chaperones nAChRs out of the ER resulting in the
upregulation of Endoplasmic Reticulum Exit Sites (ERES) in DA neurons. We predicted that cytisine-
mediated ERES upregulation increases ER protein export, thereby reducing ER stress. As predicted,
cytisine inhibited 6-hyroxydopamine (6-OHDA) induced ER stress by attenuating proteins in two of
the three main arms ofthe ER stress pathway —ATF6 and XBP1. Based on this result, we tested if
cytisine is neuroprotective in a mouse model of striatal 6-OHDA lesions. Surprisingly, alternate day
low dose i.p. injections of cytisine (0.2 mg/kg) in 6-OHDA lesioned mice reduced apomorphine
rotations only in females, suggesting that cytisine requires estrogen to exert neuroprotection. We
further confirmed these effects in cultured DA neurons exposed to 6-OHDA, 10 nM B-estradiol
inhibits CHOP, akey apoptosisinducing proteininthe thirdarmofthe ER stress pathway.
Ourdatasuggestthatestrogenand cytisine work synergistically toconveyaneuroprotective effectby
increasing ERES and reducing apoptotic ER stress.
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