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DESCRIPTION

Genetic testing for diseases has become an essential component
of modern medicine by enabling the identification of inherited
and acquired genetic variations associated with numerous health
conditions. These tests analyze Deoxyribonucleic Acid (DNA),
Ribonucleic Acid (RNA), chromosomes, or proteins to detect
pathogenic variants that contribute to disease development,
progression, or therapeutic response. Continuous advances in
molecular  diagnostics and genomic technologies have
significantly expanded the applications of genetic testing,
supporting early diagnosis, disease prevention, precision
medicine and individualized patient care. Current research is
focused on improving test accuracy, reducing diagnostic
turnaround time and integrating genomic information into
routine clinical practice.

The rapid development of Next-Generation Sequencing (NGS)
has revolutionized genetic testing by enabling simultaneous
analysis of thousands of genes. Unlike conventional Sanger
sequencing, which examines one DNA fragment at a time, NGS
provides comprehensive genomic information with greater speed
and costeffectiveness. Clinical laboratories now routinely
employ targeted gene panels, Whole Exome Sequencing (WES)
and Whole Genome Sequencing (WGS) to investigate rare
diseases, inherited cancers, neurological disorders, cardiovascular
conditions and developmental abnormalities. These technologies
have substantially increased diagnostic yield, particularly for
patients with complex or previously unexplained clinical
presentations.

Current research has greatly enhanced the identification of
disease-causing variants responsible for inherited disorders.
Mutations in the BRCAI and BRCAZ genes increase
susceptibility to hereditary breast and ovarian cancers, while
pathogenic variants in the MLHI, MSH2Z, MSH6 and PMS2
genes contribute to Lynch syndrome, an inherited cancer
predisposition syndrome. In cardiovascular medicine, variants in
genes such as MYH7 and MYBPC3 are associated with

hypertrophic cardiomyopathy, whereas mutations in the LDLR
gene contribute to familial hypercholesterolemia. Identifying
these variants enables clinicians to implement surveillance
programs, preventive interventions and personalized treatment
strategies.

One of the most significant advances in current research is the
integration of pharmacogenomics into clinical practice.
Pharmacogenomics investigates how inherited genetic variation
influences drug metabolism, efficacy and toxicity. Variants in
genes such as CYP2D6, CYP2C19 and TPMT affect the
metabolism of numerous medications used in oncology,
psychiatry, cardiology and infectious diseases. Pharmacogenomic
testing enables healthcare professionals to select appropriate
medications and optimize dosages, minimizing adverse drug
reactions while improving therapeutic outcomes.

Liquid biopsy represents another emerging application of genetic
testing. This minimally invasive technique analyzes circulating
tumor DNA, circulating tumor cells and other biomarkers
present in blood samples. Current research indicates that liquid
biopsy may facilitate early cancer detection, monitor treatment
response, identify resistance mutations and detect disease
recurrence without requiring repeated tissue biopsies.
Continued technological improvements are expected to expand
its clinical utility across multiple cancer types.

Despite remarkable advances, several challenges remain. Variants
of uncertain significance continue to complicate clinical
interpretation, particularly in newly identified genes. Ethical
considerations involving informed consent, incidental findings,
genetic discrimination, privacy protection and responsible data
sharing require careful management. Comprehensive genetic
counseling remains an indispensable component of genetic
testing to ensure that patients

In conclusion, genetic testing for diseases has evolved into a
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continues to improve the accuracy, accessibility and clinical routine healthcare, genetic testing will play an even greater role
application of genetic testing across diverse medical specialties. in disease prevention, early diagnosis, personalized treatment
As genomic technologies become increasingly integrated into and improved patient outcomes.
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