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Introduction 
• Rapid Eye Movement Sleep behavior disorder (RBD) is a Parasomnia in which people act out 

their dreams; characterized by talking, yelling, punching, kicking while asleep.  

• REM sleep accounts for 20%- 25% of our sleep period. 

• Hypothalamus (HTH) is a sector of brain correlated with sleep/wake cycle, maintaining 

equilibrium, producing/releasing hormones and linking the Nervous-Endocrine System. 

• In this study, integrative genomic methods are used to find genes of interest and profile gene 

expression in hypothalamus of four different human donors. 

Methods 

• Gene expression data from Hypothalamus was obtained from Allen Brain 

Atlas(http://www.brain-map.org) using differential search option in Hypothalamus (HTH) in 

contrast to Gray Matter (GM) in the donors. (H0351.1012, H0351.1015, H0351.2001, 

H0351.2002)  

• Gene lists from four donors was compared using Venny 2.1.0 

(http://bioinfogp.cnb.csic.es/tools/venny)  

• Cluster analysis and Gene ontology classification were obtained from DAVID 

(http://david.ncifcrf.gov )   

• The string database (http://string-db.org) was used to identify genes related to REM disorder 

on the basis of interaction evidence and experiments as the interaction source. 

• NCBI (http://www.ncbi.nlm.nih.gov/gene), Genecards (http://genecard.org) and Wikipedia 

(http://en.wikipedia.org) were used to obtain additional info about genes and the disease    

Results 
1. Gene Expression Profiling 

Study subject vs. Control 

Red = expression greater than control 

Green = expression less than control 

Black = expression equal to control 

 

The heat map shown above gives the gene expression pattern in the 

hypothalamus in contrast to the gray matter. It was mainly for the four 

donors: H0351.1012, H0351.1015, H0351.2001, H0351.2002 
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After cleaning the data obtained from Allen Brain Atlas, the data of 

four donors was used to draw Venn diagram. The picture shows us 

that there are 24.2% common genes among the 4 donors which 

consists of 60 genes listed at the right side of the Venn diagram. 

3. Top 20 Genes with High Expression Values 
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4. Data Distribution (Statistics and Variance) 

The Charts show the graphs for the twenty highest expressing genes for four respective donors in 

relationship with fold change. 

X-axis: Gene names 

Y-axis: Fold change values  

• The frequency of genes (y-axis) is heavily 

skewed for genes with a smaller fold change (x-

axis). The mean fold change for each donor 

ranges from 8.92 to 21.473. From the stats the 

mean of donor 1, 3, 4 are comparable in 

comparison to 2. The standard deviation varies a 

lot i.e., from 10.73 to 62.15 

5. Genes Of Interest 

The Gene Ontology  analysis of the filtered common gene list was used to identify genes of 

interest that directly or indirectly relate to RBD: HT2RC, CARTPT, OXT, TH, PTGER3. The 

genomic location of the respective genes are shown below each of them. 

6. String Analysis 

HTR2C CARTPT TH OXT PTGER3 

• Serotonin Receptor 

• Significant association with 

mental illness and behavioral 

disorder. 

• Circadian regulation of gene 

expression, signal transduction. 

• Mutation leads to obesity 

• Circadian sleep/wake cycle. 

• Synaptic transmission, learning 

and memory 

• Calcium and hormone signaling. 

• Response to activity, sleep , 

food etc. 

• G- protein/ Calcium signaling. 

Conclusion 

• RBD may occur in association with neurodegenerative and neuro developmental conditions 

like Parkinson's and Schizophrenia,  

• Its cause is associated with alcohol, sedative- hypnotic withdrawal or serotonin reuptake 

inhibitor so, further research must be carried out withHTR2C. 

• ARRB2 gene associated with HTR2C is somewhat related with AMPH. 

• The Network Analysis suggests the gene to be associated with REM/Sleep behavior and 

Circadian rhythm are responsible in hormonal regulation and signaling. 

• RBD causes higher risk of Narcolepsy, Periodic limb movement disorder so, regular 

monitoring of neurologic symptoms (tremor, Parkinson’s like symptoms) should be done to 

prevent further complication. 

• The genes related to neurological disorders may also contribute or underlie. 

• Further research is needed to underlie common pathways. 
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