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Description

Psychiatric disorders, such as schizophrenia, bipolar disorder,
and major depressive disorder, are complex traits with
significant genetic components. Genome-Wide Association
Studies (GWAS) have identified numerous genetic variants
associated with these conditions, yet the functional
consequences of many variants remain unclear. Integrating
GWAS with functional genomics approaches, including
transcriptomics, epigenomics, and proteomics, can elucidate
the biological mechanisms underlying psychiatric disorders.
This manuscript discusses the methodologies and implications
of combining GWAS with functional genomics to advance our
understanding of the genetic basis of psychiatric disorders.

Psychiatric disorders pose a substantial public health burden
worldwide. Despite their high heritability, the genetic
underpinnings of these disorders are not fully understood.
GWAS have identified thousands of genetic variants associated
with psychiatric conditions, yet most variants are located in
non-coding regions of the genome, complicating the
interpretation of their biological roles. Functional genomics
approaches offer complementary insights by linking genetic
variation to changes in gene expression, epigenetic regulation,
and protein function, thus providing a more comprehensive
understanding of disease mechanisms.

GWAS involve scanning the genomes of large cohorts to
identify Single Nucleotide Polymorphisms (SNPs) associated
with specific traits. In psychiatric disorders, GWAS have
uncovered numerous risk loci, some of which highlight genes
involved in synaptic function, neurotransmitter systems, and
neuronal development. However, the majority of these loci fall
within non-coding regions, suggesting regulatory roles that are
not immediately apparent from GWAS alone [I-3].
Transcriptomics examines gene expression profiles across
different tissues and conditions. RNA sequencing (RNA-seq)
allows for the quantification of mRNA levels, identification of
alternative splicing events, and detection of non-coding RNAs.
Integrating GWAS findings with transcriptomic data can help
identify expression Quantitative Trait Loci (eQTLs), which are
genomic regions where genetic variants influence gene
expression levels. This integration can reveal how risk variants
modulate gene expression in relevant brain tissues and during
critical developmental periods.

Epigenomics studies heritable changes in gene expression that
do not involve alterations in the DNA sequence. DNA

methylation, histone modifications, and chromatin accessibility
are key epigenetic mechanisms. By integrating GWAS with
epigenomic data, researchers can identify methylation
Quantitative Trait Loci (meQTLs) and regions with differential
chromatin accessibility associated with psychiatric disorders.
These findings can elucidate how genetic variants influence
epigenetic states and contribute to disease pathogenesis.
Proteomics involves the large-scale study of proteins, including
their abundance, modifications, and interactions. Mass
Spectrometry (MS is a common technique used in proteomics
to identify and quantify proteins in various biological samples.
By integrating GWAS with proteomic data, researchers can
discover Protein Quantitative Trait Loci (pQTLs that link
genetic variants to protein levels and functions. This integration
can provide insights into how genetic variants affect cellular
pathways and processes at the protein level, ultimately
influencing psychiatric phenotypes [4-6].

Combining GWAS with functional genomics data requires
sophisticated computational methods to integrate and interpret
complex datasets. Several approaches are commonly used in
this method assesses whether GWAS and functional genomics
signals overlap at specific loci, suggesting a shared causal
variant.

This technique uses genetic variants as instrumental variables to
infer causal relationships between molecular traits (e.g., gene
expression) and psychiatric disorders. Constructing gene
regulatory and protein interaction networks can help identify
key nodes and pathways affected by risk variants.
Schizophrenia: Integrative studies have identified risk variants
that affect gene expression in brain regions critical for cognitive
function. For example, variants in the Major Histocompatibility
Complex (MHC) region have been linked to altered expression
of complement Component 4 (C4), implicating immune
processes in schizophrenia.

GWAS combined with transcriptomic data have highlighted the
role of calcium signaling pathways. Variants in the CACNAIC
gene, which encodes a subunit of a voltage-dependent calcium
channel, affect gene expression and contribute to disease
susceptibility.

While integrating GWAS with functional genomics has
advanced our understanding of psychiatric disorders, several
challenges remain, Differences in data types, scales, and quality
can complicate integration efforts. Many psychiatric disorder-
related genetic effects are brain-specific, necessitating access to
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relevant tissues, which are often difficult to obtain. Advanced
bioinformatics tools and substantial computational resources
are required to manage and analyze large-scale multi-omics
datasets.

Future research should focus on improving data integration
methods, developing more precise models to interpret genetic
variants, and expanding the availability of high-quality, tissue-
specific functional genomics datasets. Collaborative efforts and
large-scale consortia will be essential to overcome these
challenges and advance the field [7-10]. Integrating GWAS
with functional genomics approaches provides a powerful
strategy to uncover the genetic basis of psychiatric disorders.
By linking genetic variants to their functional consequences,
researchers can gain a deeper understanding of the biological
pathways involved in these complex conditions. Continued
advancements in technology and methodology will further
enhance the ability to interpret genetic data, paving the way for
more effective diagnostic and therapeutic strategies in

psychiatry.
References

1. Vianna JA, Fernandes FA, Frugone MJ, et al. Genome-wide
analyses reveal drivers of penguin diversification. Proc Natl
Acad Sci. 2020;117(36):22303-10.

2. Matthey-Doret C, Baudry L, Breuer A, et al. Computer
vision for pattern detection in chromosome contact maps.
Nat Commun. 2020;11(1):1-1.

3. Latchoumi TP, Vasanth AV, Bhavya B, et al. QoS
parameters for comparison and performance evaluation of
reactive protocols. Intern Conf Comp Intell Smart Power
Sys Sustain Energy. 2020;1-4.

4. Rani DR, Geethakumari G. A meta-analysis of cloud
forensic frameworks and tools. Conf Power Contr Comm
Comp Technol Sustain Growth. 2015;294-98.

J RNA Genomics 2024 Volume 20 Issue 3

Quinn C. Investigating the genetic basis of psychiatric disorders through GWAS and functional genomics. J RNA Genomics

5. Latchoumi TP, Reddy MS, Balamurugan K. Applied
machine learning predictive analytics to SQL injection
attack detection and prevention. Europ J Mol Clin Med.
2020;7(2).

6. Sridharan K, Sivakumar P. A systematic review on
techniques of feature selection and classification for text
mining. Int J Bus Info Syst. 2018;28(4):504-18.

7. Ranjeeth S, Latchoumi TP. Predicting kids malnutrition
using multilayer perceptron with stochastic gradient
descent predicting kids malnutrition using multilayer
perceptron with stochastic gradient descent.

8. Manoja I, Sk NS, Rani DR. Prevention of DDoS attacks in
cloud environment. Intern Conf Big Data Analy Comp
Intell. 2017;235-39.

9. Sridharan K, Sivakumar P. ESNN-hybrid approach analysis
for text categorization using intuitive classifiers. J Comput
Theor Nanosci. 2018;15(3):811-22.

10.Lai MC, Lai ZY, Jhan LH, et al. Prioritization and
evaluation of flooding tolerance genes in soybean (Glycine
max (L.) Merr.). Front Genet. 2020;11.

*Correspondence to:

Chloe Quinn

Department of Genetics and Genomics,
University of Pennsylvania,
Philadelphia, PA, USA

E-mail: quinnchole898@upenn.edu


https://www.pnas.org/doi/full/10.1073/pnas.2006659117
https://www.pnas.org/doi/full/10.1073/pnas.2006659117
https://www.nature.com/articles/s41467-020-19562-7
https://www.nature.com/articles/s41467-020-19562-7
https://ieeexplore.ieee.org/document/7987433
https://ieeexplore.ieee.org/document/7987433
https://ieeexplore.ieee.org/document/7987433
https://www.inderscienceonline.com/doi/abs/10.1504/IJBIS.2018.093659
https://www.inderscienceonline.com/doi/abs/10.1504/IJBIS.2018.093659
https://www.inderscienceonline.com/doi/abs/10.1504/IJBIS.2018.093659
https://www.ingentaconnect.com/content/asp/jctn/2018/00000015/00000003/art00010
https://www.ingentaconnect.com/content/asp/jctn/2018/00000015/00000003/art00010
https://www.frontiersin.org/articles/10.3389/fgene.2020.612131/full
https://www.frontiersin.org/articles/10.3389/fgene.2020.612131/full
https://www.frontiersin.org/articles/10.3389/fgene.2020.612131/full
https://ieeexplore.ieee.org/document/9212285
https://ieeexplore.ieee.org/document/9212285
https://ieeexplore.ieee.org/document/9212285
https://ieeexplore.ieee.org/document/7503922
https://ieeexplore.ieee.org/document/7503922
https://www.iieta.org/journals/ria/paper/10.18280/ria.340514
https://www.iieta.org/journals/ria/paper/10.18280/ria.340514
https://www.iieta.org/journals/ria/paper/10.18280/ria.340514
https://www.iieta.org/journals/ria/paper/10.18280/ria.340514
https://sysdig.com/blog/how-to-prevent-ddos-attack-cloud/#:~:text=Prevent%20DDoS%20attack%20improving%20web,through%20a%20third%2Dparty%20vendor.
https://sysdig.com/blog/how-to-prevent-ddos-attack-cloud/#:~:text=Prevent%20DDoS%20attack%20improving%20web,through%20a%20third%2Dparty%20vendor.

	Contents
	Investigating the genetic basis of psychiatric disorders through GWAS and functional genomics
	Description
	References
	*Correspondence to:


