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1 Reward pathways responsible
for feeling of pleasure (NIH,
20195)

1 Rely on neurotransmitters
(Ikemoto et al., 2013)

1 Not only involved in depression,
but in stress and addiction as
well (NIH, 2015)

4362

Prefrontal cortex

http://www.neuroscienze.net/?author

SYNAPSE

Vesicle
Dendrites

http://www.urbanchildinstitute.org/why-0-3/baby-

and-brain

 Play an important role in many biological
processes (Quinn et al., 2016; NIH, 2015;
Fenoglio et al., 2013)

 Classified by characteristics and functions,

greater than or equal to 200 nucleotides
(NIH, 2015)

Tumor Suppressor Oncogenic and
Tumor Suppressor
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Repress paternal Ube3a
expression

Ube3a-as Angelman Syndrome

ASFMR1 FMR4 Fragile X Syndrome Regulate the expression of

ASFMR1 and FMR1 genes

Alteration of the activity of
the splicing factor MBNL1

ATXN8OS SCA8

HAR1F HAR1R Huntington’s Disease Influence genes promoting
aberrant nuclear-cytoplasmic

trafficking of RESTgene

Involved in the synaptic and
neural network dysfunction
Regulates BACE1 gene
expression

BC200 BACE1-AS Alzheimer’s

Controls expression of DISC1
Implicated in brain and retinal
development

DISC2 Gomafu Psychiatric disorders

(Fenoglio et al., 2013)

Mouse Models

Forced Swimming

d Determine which
genes are involved Iin
depression and their
effects on the reward
pathways

d Determine which
genes are activated

J Measure brain
activity in mice

Swimming Struggling Floating

http://www.slideshare.net/urchauhan/in-vivo-model-of-depression

Summary of Results

LNncRNASs are regulated in depression
Regulated in a sex-brain-site specific manner

Shows that females are more easily susceptible to
depression and anxiety

Male behavioral tests didn't show significant results

NPC overexpression data mimics transcriptional profile
of human female MDD dataset

Transcription factors Npas2 and Egr1 are potential
regulators of these INncRNAs

Elucidate interaction between depression-related
INcCRNAs and Npas2 and Egr

Future Research

J Potentially uncover more IncRNAs that are regulated in
depression

J RNAseq of brain punches to reveal amount of RNA
present in each sample and compare to human MDD
dataset

d Compare RNAseq results to human MDD dataset

1 Test Npas2 and Egr1 in cell lines to confirm if they
regulate the IncRNAs

 Transcription factors overexpressed and knocked down
in cells

d Expressing these INncCRNAs in different brain regions

Applicability

 Future research may uncover effects of these IncRNAs

In stress and addiction as well
1 Reverse the effects of depression directly from the
source
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Research Question

Can certain types of long noncoding RNAs influence a mouse’s susceptibility or resilience to depression and its response to treatment?

Hypotheses

H1: If viruses are used to overexpress INcCRNAs RP4-630C24.3, RP11-298D21.1, RP11-148L24.1, and linc00473, and their molecular target genes, it

will result in depression-like behavior in mice.

Ho: None of the above INcCRNAs will have an effect on susceptibility or resilience to depression in mice.

Methods

Cloning

. LncRNAs cloned into bacterial plasmid
 Generated herpes simplex virus (HSV) to introduce IncRNAs into mice brains
 Validated in cell lines and mice to confirm ability to overexpress the IncRNAs

J Anesthetize mice with small dose of ketamine
d Insert virus with LncRNAs into brains using surgery equipment
1 Stitch up mice

1 Splash test

1 Mice sacrificed, brains taken out for punching
1 Microscope to check GFP and virus
1 Areas that lit up were taken out and put into tubes .

 Neuronal nuclei isolated using Fluorescence-activated Cell Sorting

Promoter Predlctlon FIuorescence N S|tu Hybrldlzatlon

J Determine transcription factors that regulate depression related
IncRNAs

content/x-clarity-gfp-
expressing-mouse-brain-

samples

http://wisbiomed.com/wis/

°q

- Homer to identify motifs upstream to IncRNAs
1 Overlaid with human MDD dataset

mer/motif/

1 Forced swim test
J Sucrose preference test

1 Novelty suppressed feeding
d Elevated plus maze

J Analyzed bioinformatically

1 Neuronal nuclei isolated using
Fluorescence-activated Cell Sorting

1 Stellaris single molecule kit used to determine subcellular

localization of IncRNA RP4-630C24.3

Results

Female Behavioral Test Results IVIaIe Behavioral Test Results

d No S|gn|f|oant effects on depression-like behavior

d LncRNAs RP11-148L24.1, RP11-298D21.1, and RP4-630C24.3 had a significant effect on
depression-like behaviors in female mice
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1 To determine molecular targets of the IncRNAs, they were overexpressed in human neuro
progenitor cells (NPCs)

1 Effects of overexpression of depression related INcRNAs on transcriptome compared to
transcriptional profile of depressed females using RRHO

RP11-148L24.1 OE vs GFP
RP11-298D21.1 OE vs GFP

Female MDD vs contro Female MDD vs control =

Female MDD vs control Female MDD vs control

Linc00473 OFE vs GFP
RP4-630C24.3 OE vs GFP

Predicted promoters analyzed using bioinformatic tools
_ist of transcription factors overlaid with data on differential expression in MDD
Protein-coding genes Npas2 and Egr1 found as potential regulators of the INcRNAs
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Daughter plasmids

1 RNA purified using direct-
Zymo micro kit and
transferred to spin columns

Fluoresence In Situ Hybrldlzatlon
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probe DNA L
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 David gene ontology to classify genes that were overlapping between RP11-298D21.1 and
human MDD dataset into functional biological clusters
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