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Abstract

- Autism is a set of environmental and genetic disorders in the nervous
system that result in defects in social behaviors, social communication, stereotyped
behaviors and difficulty in motor skills and inability to plan motor. These factors are
the severity of the disease and how affect its response to treatment.

. In this study, we sought to identify a common list of
different genes expressed (DEG) using a meta-analysis method by bioinformatics
tools. Three microwave studies were identified, including 109 samples, of which 90
were sick and 19 were healthy. These studies were analyzed by software and meta-
analysis was performed on them.

: After isolation of genes with different expression with the help of statistical
analysis by R software, genes (EIFLAY, EIF2S3, I1L32, ARPC4-TTLL3, LILRAS,
EIF5A, XIST, RARA, TXLNG,) were obtained and then by examining their gene
ontology from the final results were obtained through the enrichr database and the
association of their interaction pathways with pathways and interaction networks
with other genes involved in autism.

: By identifying genes with different expression in different studies that
had a significant decrease or increase in expression and examining them in
biological, molecular and cellular pathways in general, it was found that this set of
genes can be used in autism and some pathways in the functional process. This
disease has arole, so it is possible to provide desirable treatment strategies to control
them by examining the targets of their effects and products.
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Introduction

Autism disease includes a set of disorders in
the nervous system, which results in defects in
social behaviors, social communication style,
stereotyped behaviors, and problems in
movement abilities. Today's various studies have
come to the conclusion that the formation and
origin of autism is not only caused by a single
factor, but it may be a combination of
environmental factors and genetic factors. Due to
the increase in the prevalence of autism, knowing
the effective factors in the formation of this
condition is very important in order to discover
therapeutic ~ solutions, and due to its
neurobiological basis, complete and
comprehensive studies have not yet been
conducted on it. In general, inflammation caused
by inflammatory factors and factors of the
immune system, such as chemokines such as
interleukin-6 and tumor necrosis factor alpha, and
various adipokines as metabolic mediators play an
important role in the formation of this condition.
Changes in gene expression are widely studied to
describe various human diseases. Previous studies
have shown that several candidate genes show
differential expression in ASD patients in the
brain and blood compared to the healthy control
group. Despite this series of data obtained from
the previous analysis. Here we applied a systems
biology approach to further deepen the
understanding of pathophysiological mechanisms
in ASD. In this study, the results of an
independent microarray study on ASD were used
to perform a meta-analysis with the aim of
identifying new candidate genes for ASD. In
addition, functional enrichment, protein-protein
interaction, DEGs transcription factors and
disease analysis were performed to elucidate the
potential mechanisms of ASD pathogenesis.

Methodology

In this study, using the meta-analysis method
using bioinformatics tools, the data of three
microarray studies that included 109 samples, 90
patients and 19 samples were collected. Then with
the help of R software and through its special
packages .With the help of different
bioinformatics servers, we performed the
necessary analyzes to prepare, normalize and
integrate the data and we obtained a common list
of differentially expressed genes (DEGS).
Cellular, molecular and biological pathways were
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performed on gene data with differential
expression isolated from these studies and their
results were presented in the form of graphs and
tables. And finally, the process of meta-analysis
and investigation of gene interaction networks
was carried out on the obtained gene list with
differential expression, and through it, the
interactions of the obtained genes both with
themselves and with other genes will be
investigated in different interaction pathways.

Results

After accurately identifying the appropriate
microarray studies to provide the required data
through the NCBI server by extracting raw data
from them and normalizing the data, the process
of analysis and isolation of genes with different
expression was done with the help of statistical
analysis by R. software packs . Then by sharing
and examining them, a set of genes with
differential expression compared to other genes
including (EIF1AY, EIF2S3, I1L32, ARPC4-
TTLL3, LILRA5, EIF5A, XIST, RARA,
TXLNG,) was obtained. Then by examining their
gene ontology in three molecular, biological and
cellular pathways through the Enrichr database
and studying and analyzing the relationship of
their interaction pathways through pathways and
interaction networks with other genes effective in
autism, the final result was obtained, which
indicates This disease is closely related to many
immunological processes and cytokines and
factors of the immune system. Also, from the
results obtained, it was found that different genes
and gene relationships are involved in the
formation of parts and complications of this
disease, which indicates the involvement of genes
in this disease. These results were presented in the
form of a series of graphs in which the
relationship between the relevant genes and
various pathways and factors involved in autism
patients was clear. Also, through special servers,
interactive network and interactive
communication, the obtained genes with
expression differences with other genes were
examined and their relationships were depicted in
the form of a network and analysis, and it was
observed that different genes through various
interactions in different genetic and biochemical
pathways.
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Discussion

Autism has a very complex neurobiological
basis, in which there is still no complete
information about these complex processes, so
there is still no specific and definitive factor or
marker for its therapeutic purpose . In this study,
among the thousands of genes obtained from
several different microarray studies, we finally
found some genes with high expression
differences (LogFC>3>-3) and we separated them
with the help of R software packages for
functional and interaction analysis and investigate
their relationship with the diagnostic factors and
markers of autism that were discovered before,
and maybe by finding new ways related to these
genes, we can consider new ways to understand
the disease process and its treatment(30). in the
results of the molecular ontology of our study,
there is a high relationship between Genes with
different expression from PKB, which is an
important kinase in signaling pathways in relation
to membrane phospholipids, which confirms the
results of our study. We obtained cytoplasmic
activities and cytoplasmic factors with a
percentage of 71.4% of molecular ontologies,
which was in line with confirming our results.
Also, in other studies, the relationship between
autism and inflammatory factors such as TNF and
ILs has been discussed and these results are also
in line with the results of our study in Ontology
Biology which is related to IL5,13 and the
differentiation and regulation of Th2 and with The
results from the KEGG pathway were consistent.
In general, in this study, some new genes related
to autism disease It was found that three of them
were EIF1AY, EIF2S3, and EIF5A, which are
important factors in different stages of the protein
synthesis or translation process, and changes in
the expression of these genes can be effective in
the production of necessary proteins effective in
the process of autism. Another gene was 1L32,
which, due to its role in the production of
inflammatory factors such as TNFs, plays an
essential role in the development of inflammation
and can play a role in the formation of autism.The
next gene is ARPC4-TTLL3, which acts as the
actin-binding component of the Arp2/3 complex,
which mediates the formation of branched actin
networks that It is related to the cellular skeleton
and the cytoplasmic and nuclear activities of the
cell, which, based on the results of the ontology
and signaling pathways, have a favorable
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relationship with autism. LILRAS gene is another
gene of this collection is a member of the
leukocyte-like immunoglobulin receptor (LIR)
family. It has been shown that the cross-linking of
this receptor protein on the surface of monocytes
causes calcium flux and the release of several pro-
inflammatory cytokines, which indicates the role
of this protein in stimulating innate immune
responses. in the results of the molecular ontology
of our study, there is a high relationship between
Genes with different expressions from PKB,
which is an important kinase in signaling
pathways in relation to membrane phospholipids,
which confirms the results of our study. On the
other hand, in various studies, a very strong
correlation between the activities of factors
affecting the cytoskeleton, such as some factors of
the RHO family, such as CDC42, and autism has
been seen (31). We obtained cytoplasmic
activities and cytoplasmic factors with a
percentage of 71.4% of molecular ontologies,
which was in line with confirming our results.
Also, in other studies, the relationship between
autism and inflammatory factors such as TNF and
ILs has been discussed, and these results are also
in line with the results of our study in Ontology
Biology, which is related to I1L5,13and Th2 cells
and the regulation of various cytokines as well
The results from the KEGG pathway were
consistent. In general, in this study, some new
genes related to autism disease It was found that
three of them were EIF1AY, EIF2S3, and EIF5A,
which are important factors in different stages of
the protein synthesis or translation process, and
changes in the expression of these genes can be
effective in the production of necessary proteins
effective in the process of autism. So, in general,
all of these genes were somehow related to the
processes of formation and pathogenesis through
different functional and interaction paths and
played a role in causing complications and
problems caused by this disease. Our study is an
in silico work and based on bioinformatics tools
that confirm the accuracy of more ensuring its
results requires appropriate laboratory and
clinical processes.

Conclusion

In general, it can be said that the identification
of different genes continuously and slowly in
various studies of diseases such as autism can be
a meta-analytical starting point for this series of
research and analysis in the future, which
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researchers use to investigate gene interactions. in
such a way that among the genes that are
expressed under the influence of autism disease
and other genes related to them, new expression
effects can be found and more effective and
innovative treatment methods can be provided
based on them.
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