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DESCRIPTION
A research strategy known as a Genome-Wide Association Study 
(abbreviated GWAS) is used to find genetic variations that are 
statistically linked to a risk for a disease or a certain 
characteristic. The approach entails scanning the genomes of a 
large number of individuals in search of genetic variations that 
are more prevalent in persons with a certain disease or 
characteristic than in people without the disease or trait. These 
genomic variations are often utilized to look for neighboring 
variants that are directly responsible for the illness or 
characteristic after they have been found. Inattention, 
hyperactivity, and impulsivity are hallmarks of Attention Deficit/
Hyperactivity Disorder (ADHD), a prevalent mental behavioral 
disease. ADHD symptoms often start in childhood and last for 
more than six months. Around the world, it was believed that 
2.5% of adults and 5%-10% of children and adolescents have 
ADHD.

Men are more affected by ADHD than women are, by a factor of 
two. ADHD patients may have considerable behavioral and 
social impairment in everyday life, which negatively affects their 
ability to operate in social, financial, and professional contexts. 
The development of ADHD has been shown to be influenced by 
both hereditary and environmental risk factors. Some 
chromosomal areas have been identified by genome-wide linkage 
studies as having possible linkage signals for ADHD. Numerous 
genetic investigations have found a number of susceptibility 
genes for ADHD. The first genome-wide significant loci for 
ADHD were recently discovered by a comprehensive genome-
wide meta-analysis. The genetic causes of ADHD are yet 
unknown, though. Gene expression is a very intricate process 
that is heavily influenced by genetics. Recent research found 
that GWAS-identified important loci are more likely to be 
found in non-coding regulatory chromosomal areas like 
eQTLs and meQTLs. Enhancers are non-coding functional 
chromosomal regions that are crucial in controlling how 
genes are expressed. In addition, the human genome 
contains between 400,000 and 1 million putative enhancers. It

has been established that SNPs found in enhancer sequences 
affected gene expression, which in turn led to the emergence of 
human illness.

GWAS have proven successful, but the therapeutic implications 
of their findings have been few. This is because it's challenging to 
understand GWAS connections. First, due to co-segregation 
during meiotic recombination, a process known as linkage 
disequilibrium, nearby genetic variations are frequently 
associated with one another and likely to be inherited jointly. 
Due to this association alone, LD (Linkage Disequilibrium) 
causes several variations at a locus to be present in the same 
person. It is therefore challenging to separate the causal sub 
variants underlying the connection. Second, it is difficult to 
determine which cell types really because the disease since the 
pathophysiology of complicated disorders frequently involves 
interactions between many cell types. For instance, neutrophils, 
smooth muscle, mast cells, lymphocytes, and monocytes are all 
involved in the formation of atherosclerotic plaques. Uncertainty 
exists over which cell types are the genuine disease drivers (i.e., 
in which cell types do GWAS variants affect) and which are the 
effects of the pathogenic processes that cause the disease. The 
non-coding portions of the genome include nearly 90% of 
GWAS variations, which means they don't directly change a 
gene's coding sequence. These variations may work by 
influencing the levels of gene expression, according to the 
accumulation of these variants in DNA regulatory regions and 
the finding that they can interfere with Transcription 
Factors' (TFs') ability to bind to certain locations. However, 
disease-associated loci sometimes contain several genes, 
making it difficult to identify the ones that are afflicted.

Integrative GWAS and enhancer research has the potential to 
provide new light on the pathophysiology of complicated human 
disorders. In this work, we conducted pathway enrichment 
analysis in four brain areas using a large-scale GWAS dataset of 
ADHD and enhancer annotation map. We discovered a 
collection of biochemical pathways in one or more distinct brain 
regions. Our findings could offer fresh insights into how specific
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of genetic variations into account due to high computing costs 
and the complexity of the modeling, even if certain genetic 
effects for the illness are generated by the interaction of many 
genetic variants.
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brain areas involved in the development of ADHD differ from 
one another. SNPs from a genome-wide association research 
dataset can be used to pinpoint significant risk factors. The 
majority of earlier research has often only taken a small number
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