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ABSTRACT
Obsessive-Compulsive Disorder is one of the complex mental disorders that combination of genetic components and
environmental factors influence its phenotype. In this study, data from microarray findings has been evaluated from
gene ontology perspective. The raw data from GEO was at first analyzed by the use of GEO2R Software as two groups
of samples (Normal/OCD and Normal/ OCD with comorbidity); and then enrichment analysis of 50 significant
differentially expressed genes of each group of samples was handled. The data indicates that enrichment findings in
two groups are relatively similar. Furthermore, regulation of transcription, plasma membrane, and nucleotide and ion
bindings are the most involved processes, parts and functions, respectively. In conclusion, these terms can be
introduced as potential representations in OCD risk; however, clinical validations are required and suggested. Thus, for
this aim, systematic molecular studies, particularly in the field of proteomics and metabolomics are fundamental.
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Introduction
Obsessive-compulsive disorder is a complex
neuropsychiatric disorder that is typical with
intrusive thoughts and repetitive acts. It was
previously categorized as anxiety disorders, but in
2013, it was moved to a new section as “Obsessive
and Compulsive and Related Disorders” by
American Physiatrist Association (1). lifetime
prevalence of OCD is estimated about 1 to 3%
around the world (2). Many different studies
indicated that etiopathology of OCD is related to
the various factors (3). Genetic and environmental
factors combine and manifest different subtypes of

OCD (2). The main subtypes of OCD comprise of
contamination/cleaning, checking, hoarding and
rumination (4). Most of the OCD molecular studies
are related to genetic basis of this disorder.
Genetic foundation of OCD is very complicated as
many genes with their polymorphism are linked to
OCD risk (2, 5, 6). Numerous susceptibility parts of
the genome are relevant to this familial disorder
(7). This fact purpose OCD as a polygenic disease
with many subtypes. Pathways of serotonin,
dopamine, glutamate, and their communications
are important in cortico-striatal circuits. In fact,
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dysfunction in cortico-striatal-thalamo-cortical
(CSTC) circuitry is the main incident in OCD
pathophysiology (8). These include the
orbitofrontal cortex (OFC), anterior cingulate
cortex (ACC), thalamus and striatum (9). However,
more research is needed to find out other
implicated processes of this disorder for providing
other treatment strategies. Many treatment
options are available for OCD (10). One of the
popular medicines is serotonin reuptake inhibitors
(SRIs) family. However, not all the patients with
OCD response to this type of drug family (11). The
etiology of OCD has remained challenging over the
past years since the manifest of this heterogenic
disease is accompanied with different phenotypes
that include overlap between OCD and other types
of anxiety disorders including tic, phobia, and
bipolarity (12). Molecular studies can be helpful to
examine other potential agents in OCD nature and
therefore can provide better treatment options.
Bioinformatics is one of the new disciplines in
today modern world (20). Its application is very
wide that engaged with large dataset analysis.
Gene ontology analysis showed promising role in
presenting fundamental knowledge of massive
molecular data (13). It comprises of three
important features of biological process, molecular
function and cellular component (14). The aim of
this study is to provide characteristic information
of the mRNA expression profiles of significant
associated genes with OCD. In a way that, by the
annotation analysis of the related gene products, a
better insight in treatment options for OCD
patients can be provided.

evaluations. In this study, gene expression levels of
different kinds of obsessions are studied from
postmortem human brain dorsolateral prefrontal
cortex (DLPFC) tissue. For this research, the gene
expression data of OCD human samples and control
ones from Gene Expression Omnibus (GEO) with
series number of GSE60190 was extracted. The first
analysis step was to compare the expression levels
between control and OCD male samples. In this
regard, GEO2R as a dataSet analysis tool was
applied for differentially expressed genes analysis.
By applying GEOquery and limma R packages from
the Bioconductor project, GEO2R analyses the
selected datasets (GDS) by using multiple-testing
corrections based on P-values. In fact, it performs R
statistical analysis independent of operator.
The Benjamini & Hochberg (false discovery rate) is
the applied P-value adjusted method. GEO2R
provides statistical information including adjusted P.
value, Raw P-value, B-statistic, Log 2fold, moderated t-statistic and moderated Fstatistic. Here the top genes are selected for further
evaluations with p-value <0.05. Uniprot accession
numbers for each gene were retrieved from
Uniprot.org. The codes were applied for enrichment
analysis using DAVID bioinformatics resources 6.7
(http://david.abcc.ncifcrf.gov.) (16). Annotation
cluster analysis by DAVID software can be helpful in
retrieving genes related information based on
different annotation aspects such as (GO) function
category. In each clusters, the count numbers
signify the number of annotated proteins for each
mentioned term in DAVID output. Similar related
biological features are grouped in individual
clusters.

Materials and Methods
The study of “Genetic Neuropathology of
Obsessive Psychiatric Syndromes” by Jaffe AE et
al(15), in 2014 was selected for gene ontology

Results
Comparison of gene expression profiles was
performed between two samples of normal
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(without psychiatric disorder) and OCD patients.
For this purpose, two groups are defined as
normal/OCD (group 1) and normal/OCD with
comorbidity (group 2) and their gene expression

profiles were analyzed with GEO2R (See tables1
and 2). The two groups were examined for gene
ontology (BP, CC, MF) analysis. For each group, 50
top differentially expressed genes were selected.

Table1. Gene expression profiles of group1 (4 normal and 4 OCD patients) analyzed with GEO2R. The result is
presented as a table of genes ordered by significant amounts (adj. P-Val <0.05 and P-value <0.05)

Table 2. Gene expression profiles of group 2 (10 normal and 10 OCD patients with comorbidity) analyzed by
GEO2R. The finding is presented as a table of genes ordered by significance (adj. P value <0.05 and P-value <0.05).
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Table 3. Clustering based on biological process (BP) for 50 significant differentially expressed genes in A. Group 1
and B. Group 2, by the use of David Bioinformatics V.6.7.

A

B

IDs with gene symbols are chosen for the
enrichments (See tables 3, 4, 5).

Discussion
Obsessive-compulsive Disorder as one of the
complex mental disorders is prominent to study
from molecular aspect. Many OCD molecular
studies are focused on genetic basis of the
disorder. In this study, a research conducted
by Jaffe AE et al (15) in 2014 was chosen for the
gene ontology analysis. That is, GO perspective

of the most significantly altered genes
expression is examined. Two groups of
normal/OCD and normal/OCD with comorbidity
are defined in this research. The first group
consists of normal people with no mental
disorder and OCD samples that were not
reported with any kinds of comorbidity. The
second group is the normal people and OCD
patients with different kinds of comorbidity.
The related comorbidity are bipolar, tic and
MDD. As it is shown in table1, none of the
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Table 4. Clustering cell component (CC) for 50 significant differentially expressed genes in A. Group1 and B.
Group2, by the use of David Bioinformatics V.6.7.

A

B

genes confirmed significant expression changes
based on adjusted P-Value while in table2,
about 19 genes are significant in this manner.
The top 50 ranked genes with significant
expression changes (Raw P-Value) were
targeted for gene ontology evaluations.
However, the genes that posses gene symbol
were chosen for the analysis and the rest of the
them were discarded due to not providing
identity for the evaluation. In other words, the
top 50 IDs with gene symbols were the finalized

selections. David Bioinformatics analysis
indicates that the differentially expressed genes
in postmortem human brain dorsolateral
prefrontal cortex (DLPFC) tissue are related to
many cell parts, processes and functions in
OCD. The most known biological processes in
OCD
pathophysiology
are
serotonergic,
dopamine, glutamatergic pathways based on
SNP studies (17, 18). Conversely, here, other
involved processes are introduced. This is also
confirmed by the Jaffe AE et al, that the
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Table 5. Clustering molecular function (MF) for 50 significant differentially expressed genes in A. Group1 and B.
Group2, by the use of David Bioinformatics V.6.7.

A

B

involved expressed genes are totally different
from previous introduced SNPs (15). The
biological process (BP) enrichments of the 50
genes in samples of groups1and 2 show that
the involved genes in group2 are clustered in
four groups, while in group1, genes are
organized in two groups. The adjusted P-Value
for clustering task is not significant, but the top
processes are selected. The second finding
indicates that, the related BP for the two

groups
is
different.
For
example,
phosphorylation process is the most important
process for the group1, but cytoskeletal
organization is major one in group2. However,
there are common processes such as
transcription processes in the two groups. The
analysis for CC terms shows more similarity for
the two groups. The genes are clustered in the
similar manner and the components are nearly
a like. As it is depicted in table 5, despite,
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difference between two groups from clustering
aspects, it seems that the MF is very close for
two groups.
In addition, regulation of transcription,
plasma membrane, and nucleotide and ion
bindings are the most involved processes, parts
and functions, respectively. That is, these
terms can be representing as the targets for
investigating OCD treatment approaches. On
the other hand, the different enrichment
annotations between groups imply on the fact
the possible differences are associated to the
presence of comorbidity phenotypes. Our
finding are consist with the previous reported
data that the clustering is useful tool for gene
enrichment analysis (19). In the most
bioinformatics researches, it is indicated that
clinical studies are final and prominent
approach for validating the theoretical
assessments (20). Therefore, it is suggested
that, the finding should be examined by other
high-throughput screening tools.

Conclusion
David bioinformatics analysis showed fine
differences between OCD patients and the OCD
patients with comorbidity in the gene expression
level. In addition, this analysis provided additional
molecular details for OCD phenotype and
difference between OCD and OCD with
comorbidity.
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