ISSN: 2161-1041
Hereditary Genetics:

Current Research

z

OPEN @ ACCESS Freely available online

Opinion Article

Quantifying Genetic Predisposition: The Role of Polygenic Risk Scores

Stefano Cascone’

Department of Genetics, Utrecht University, Utrecht, The Netherlands

DESCRIPTION

The concept of the Polygenic Risk Score (PRS) has emerged as
an innovative tool in the field of genetics, focusing on the
complex genetic structure of complex traits and diseases. PRS
represents a quantitative assessment of an individual's genetic
predisposition to specific conditions, depending on data from a
multitude of genetic variants distributed across the entire
genome. This method provides a potential approach for solving
the genetic basis of complex diseases and in turn, holds potential
for applications in personalized medicine, disease prevention,
and risk assessment. At the core of the polygenic risk score lays
the understanding that many human traits and diseases are not
entirely determined by a single gene, but rather by the collective
influence of numerous genetic variants distributed across the
genome. This polygenic nature makes understanding the genetic
basis of complex traits a threatening challenge. However,
through advances in genomics, researchers have utilized the
power of Genome-Wide Association Studies (GWAS) to identify
these genetic variants. These studies have uncovered genetic
markers associated with traits and diseases, providing invaluable
information for PRS development.

The creation of a polygenic risk score involves aggregating the
effect sizes of multiple genetic variants, each contributing a small
fraction of the overall risk. These genetic variants are usually
Single Nucleotide Polymorphisms (SNPs), which are variations
in a single DNA base pair. By considering the cumulative effect
of numerous SNDPs, the PRS quantifies an individual's genetic
predisposition. The more risk-associated variants an individual
possess, the higher their PRS for a particular trait or disease. To
calculate a PRS, one must obtain genetic data from the
individual of interest, typically generated through methods like
genotyping or whole-genome sequencing. Next, this data is
compared to the known genetic variants associated with the trait
or disease in question. Each variant is assigned a weight based on
the strength of its association with the trait, determined during
GWAS. The PRS is then computed by summing the weighted
values of all relevant variants. In essence, the PRS translates a
person's unique genetic profile
representing their genetic susceptibility to a particular condition.

into a numerical score,

The applications of Polygenic Risk Scores are multifaceted and
continue to expand. One of the most notable domains is in
disease prediction and prevention. By assessing an individual's
genetic predisposition to conditions such as cardiovascular
disease, diabetes, or certain types of cancer, healthcare providers
can be their recommendations for early screening and preventive
measures. Patients at higher genetic risk may receive more
aggressive interventions, while those with lower risk scores may
require less intensive monitoring. PRS also plays a pivotal role in
the world of personalized medicine. Physicians can use these
scores to guide treatment decisions, optimizing drug choices and
dosages. By taking an individual's genetic makeup into account,
healthcare professionals can better predict how a patient will
respond to medications, minimizing adverse effects and
increasing treatment efficacy. Moreover, PRS gives a new
perspective on the genetic basis of complex traits and diseases. It
enables researchers to identify novel pathways and biological
mechanisms that underlie these conditions, thereby opening
new avenues for therapeutic development. By understanding the
complex genetic architecture of diseases, scientists can explore
innovative strategies for treatment and prevention. However, the
use of PRS is not without its challenges and ethical
considerations. There are concerns regarding the potential for
genetic determinism and discrimination. People with high PRS
for a particular disease may face stigmatization, even if genetics is
just one piece of the puzzle. Furthermore, issues of data privacy
and consent must be addressed to ensure the responsible and
ethical use of PRS information.

CONCLUSION

Polygenic Risk Scores have emerged as a transformative tool in
the field of genetics, present a quantitative assessment of an
individual's genetic predisposition to complex traits and diseases.
Through the amalgamation of data from thousands of genetic
variants, PRS provides valuable insights for disease prediction,
personalized medicine, and the exploration of the genetic basis
of complex conditions. As the field of genomics continues to
advance, PRS is likely to play an increasingly significant role in
healthcare, research, and disease prevention. Nevertheless, it is
essential to navigate the ethical and societal implications of PRS
while attaching its potential for the benefit of individuals and

public health.
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