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(LTCCs) are important in activity-dependent neurite outgrowth,
which comprises neurite initiation and elongation. We used cerebel-
lar granule neurons (CGNss) to differentiate between LTCC effects on
neurite initiation vs elongation. We also tested cerebellar function in
mice lacking specific LTCCs with behavioral assays. METHODS/
STUDY POPULATION: CGNs were cultured from 129SvEv mouse
pups at P4-P6. Potassum chloride (50mM) was used to stimulate
neuronal cultures for 24 hours. Isradipine (20nM) was added to cul-
ture medium to inhibit all LTCCs for 1 hour. For Cav1.2 deletion, we
crossed Cavl.2 conditional knockout mice (Cav1.2-cKO) to Syn-Cre
mice (for deletion in most neurons) or Atoh1-Cre mice (for deletion
in CGNs). The Cav1.2-cKO line was maintained on a 129SvEv back-
ground. For constitutive Cav1.3 deletion, mice were maintained on a
C57BL/6NTac. Behavioral tasks included open field, rotarod, and
Erasmus Ladder. Data were analyzed with sexes combined and sep-
arated to assess for sex as a biological variable. Studies were analyzed
by one-way ANOVA, two-way ANOVA, or generalized linear mixed
model, where appropriate. RESULTS/ANTICIPATED RESULTS:
CGNs exhibited an increase in neurite initiation but not elongation
when stimulated with potassium chloride, consistent with previous
reports of activity-dependent neurite outgrowth in this cell type.
LTCC inhibition with isradipine blunted KCl-induced neurite initia-
tion. We observed no change in the length of either primary or sec-
ondary neurites with isradipine treatment with or without KCl
stimulation. In our behavioral experiments, we observed no deficits
in open field, rotarod, or Erasmus Ladder when Cav1.2 was deleted in
most neurons (driven by Syn-Cre expression) or in cerebellar granule
neurons (driven by Atohl-Cre expression). In contrast, loss of
Cavl.3 was associated with impaired motor learning in the rotarod
task without evidence of ataxia on Erasmus Ladder. DISCUSSION/
SIGNIFICANCE OF FINDINGS: We show a specific role for LTCCs
in activity-dependent CGN neurite initiation. While loss of Cav1.2
does not affect motor learning, loss of Cavl.3 does impair motor
learning. Our results help expand our understanding of LTCC func-
tion in cerebellar neurodevelopment and function.
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Changes in Electrophysiologic Activity in the Rat Visual
Cortex following Traumatic Brain Injury (TBI)
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ABSTRACT IMPACT: This research aims to identify changes in vis-
ual network function after TBI as a way to define potential therapeu-
tic targets for neuromodulation or neural tissue substrates.
OBJECTIVES/GOALS: The objectives of this study are to compare
neural activity in the visual cortex following TBI with cortical activity
in the uninjured brain. This study aims to characterize functional
changes in single neuron activity, spike-field relationships and oscil-
latory activity. METHODS/STUDY POPULATION: The effects of
TBI will be studied by comparing electrophysiologic recordings from
Long-Evans rats with a fluid percussion injury (FPI) to rats with a
sham injury. Four days after the injury or sham procedure, a laminar
probe with multiple electrode contacts will be chronically implanted
in the ipsilesional primary visual cortex (V1). Afterwards, rats will be
anesthetized weekly for 3 weeks (up to 4 weeks post-injury) to assess
visual processing in response to drifting grating visual stimulation.
To assess behavioral correlates, neural activity will also be recorded
while rats perform a visual discrimination task in an operant,
touchscreen chamber twice weekly. Recordings will be analyzed
for visually evoked units, unit entrainment to local field potentials
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(LFPs) and evoked oscillatory activity. RESULTS/ANTICIPATED
RESULTS: Consistent with other studies, our preliminary evidence
from V1 recordings in naive rats has shown that individual neurons
are responsive to visual stimuli, visual stimuli are associated with
evoked oscillations and unit activity is correlated with LFPs.
While activity of individual V1 neurons in injured animals is
expected to recover to resemble activity in uninjured animals over
time, patterns of functional organization in the two groups are
expected to diverge over time. We anticipate that TBI-associated
axonal damage, neuronal loss and changes in synaptic weights will
lead to disruptions in the timing of neural activity in V1. These per-
turbations of neural communication within the visual system are
expected to be associated with behavioral deficits in the awake, visual
discrimination =~ task. =~ DISCUSSION/SIGNIFICANCE  OF
FINDINGS: This study helps define how cortical network disruption
after TBL These changes are potential targets for novel TBI therapeu-
tics, including neuromodulation and neural tissue transplantation.
Thus, this work lays the groundwork for future studies aimed at mit-
igating the effects of TBI with rationally designed experimental
therapeutics.
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ABSTRACT IMPACT: Approximately 15% of US adults have
chronic kidney disease with over 700,000 of those in the end stages
where treatment options are severely limited to dialysis or kidney
transplant; the research presented here will help identify novel strat-
egies that address oxidative imbalance and preserve renal function.
OBJECTIVES/GOALS: Chronic Kidney Disease patients often
develop secondary cardiovascular disease - Cardiorenal Syndrome
Type 4. RNA sequencing data show increased apelin receptor expres-
sion in 5/6 nephrectomy rats. The Apelinergic (AP]) system is
deemed beneficial in normal physiological systems. Here we explore
links between stress and the APJ system in CRS4. METHODS/
STUDY POPULATION: In preliminary studies performed in
NRK cells, inflammatory cytokines, IL-1p and IL-6, caused increases
in apelin receptor transcripts and decreased apelin transcripts,
respectfully. The literature describes inflammatory processes that
contribute to degradation of many organs (kidneys, heart, and liver)
suggesting an oxidative imbalance. To investigate this imbalance
within CRS4, three rat cell types” H9¢2 cardiomyocytes, HII4E hep-
atocytes, and NRK renal epithelial cells” will be used to assess the role
of exogenous apelin on pro- and anti-oxidant levels. Cells will be pre-
treated with apelin or vitamin E 48 hours prior to the addition of
toxins or cytokines (uremic: uric acid and d-galactose or hydrogen
peroxide; cytokines: IL-1p and IL-6), to assess pro- and anti-oxidant
protein levels via Western Blot. RESULTS/ANTICIPATED
RESULTS: We anticipate with toxin or cytokine addition (either ure-
mic, hydrogen peroxide, IL-1p or IL-6) in all cell types, an increase in
protein levels for GPX™ a known measure of oxidative stress’ should
be greater than the increases in antioxidants™ SOD1 and Catalase.
After pre-treatment of vitamin E, GPX protein levels should decrease
compared to toxin/cytokine control, while SOD1 and catalase pro-
tein levels increase; this coincides with vitamin E inducing antioxi-
dant activity in animals and humans. The anticipated results for this
study after exogenous apelin addition should reveal in all three cells
types reduced levels of GPX and increased levels of SOD1 and
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