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H force during contraction. Mutations in this gene are among the most common
Introductlon causes of HCM, leading to altered myosin function and impaired contractile
force. Similarly, MYBPC3, which encodes cardiac myosin-binding protein C,
also plays a crucial role in muscle contraction and mutations in this gene lead
to misalignment of the sarcomeric structure. The TNNT2 gene, responsible for
encoding troponin T, a protein that regulates muscle contraction by controlling
calcium sensitivity, is also frequently mutated in HCM cases. These mutations
affect the function of the sarcomere, leading to abnormal thickening of the
heart muscle and subsequent development of the disease.

Hypertrophic Cardio Myopathy (HCM) is a hereditary heart disease
characterized by abnormal thickening of the heart muscle, particularly the
left ventricle. This condition can lead to various complications, including
heart failure, arrhythmias and, in some cases, sudden cardiac death. HCM
is considered one of the most common genetic heart diseases, affecting
a significant portion of the population, often without showing symptoms
until later stages. While environmental factors and lifestyle choices may
influence the progression of the disease, the primary driver of HCM is genetic Hypertrophic cardiomyopathy follows an autosomal dominant inheritance
mutations. The underlying genetic factors responsible for HCM primarily  pattern, meaning that an individual only needs one copy of the mutated gene
involve mutations ip genes encoding sarcomeric proteins, which are essential from either parent to develop the disease. This inheritance pattern makes
for muscle contraction. family members of affected individuals at higher risk of carrying the genetic

These mutations disrupt the normal functioning of the heart, leadingtothe ~ mutation. Genetic testing can help identify family members who may carry
thickening of the heart muscle and impaired cardiac function. This article will ~ the mutation, even if they are asymptomatic, allowing for early intervention
explore the genetic mutations associated with hypertrophic cardiomyopathy, ~ and management. Early detection can help prevent complications such as
focusing on their role in the disease’s development, inheritance patterns and arrhythmias and sudden cardiac death, which are often seen in individuals
the clinical implications of genetic findings. Understanding these genetic with untreated HCM [3].
factors is critical not only for diagnosing and managing the disease but also for
advancing potential treatments tailored to the genetic makeup of individuals
affected by HCM [1].

While genetic mutations are the primary cause of HCM, the disease's
expression can vary significantly among individuals with the same mutation,
suggesting that additional factors, such as gene-environment interactions,
— may influence disease severity. Environmental factors such as exercise,
Descrlptlon stress and other lifestyle elements can modify the expression of the genetic

mutations and contribute to the progression of the disease. These interactions

Hypertrophic cardiomyopathy manifests as the thickening of the left  complicate the clinical presentation of HCM and emphasize the importance of
ventricular wall, often affecting the interventricular septum and is commonly personalized care for individuals with the disease.
accompanied by disorganized myocardial fibers and fibrosis. These changes ) ) ) o
impair the heart's ability to pump blood efficiently and can lead to symptoms One of the key challenges in managing HCM is the variability in clinical
such as chest pain, shortness of breath and fatigue. The condition can presentation. Some individuals with mutations may remain asymptomatic for

also cause arrhythmias, which increase the risk of sudden cardiac death most of their lives, while others may develop severe forms of the disease with
particularly in younger individuals. The heart's inability to relax properly, a pronounceq hypertrophy, |mpalred cardiac f”"cF'O” and arrhythml'as.. Even
condition known as diastolic dysfunction, is also commonly observed in  among family members carrying the same mutation, there can be significant
HCM. At the molecular level, the primary cause of HCM is mutations in genes ~ differences in disease severity, making individualized monitoring and
encoding the proteins of the sarcomere, the fundamental contractile unit of ~ Management essgntlal. Moreover, adva.nceslln.genetlf:te.stm.g.have |mprovgd
muscle cells. The majority of HCM cases are linked to mutations in genes e accuracy of diagnosing HCM and identifying at-risk individuals. Genetic
that code for proteins such as Myosin Heavy Chain (MYH7), Cardiac MYosin- screening is especially beneficial for family members of individuals with HCM,
Binding Protein C (MYBPC3) and TropoNin T (TNNT2). These sarcomeric as early identification allows for proactive monitoring and treatment [4].

proteins are essential for muscle contraction and mutations disrupt their Despite these advances, genetic counseling and testing in HCM present
normal fUnCtiOn, Ieading to the hypertrophic Changes observed in the heart ethical and psycho|ogica| cha”engesl The discovery of a genetic mutation
muscle [2]. in an asymptomatic individual can raise concerns about the implications

For example, the MYH7 gene encodes the beta-myosin heavy chain, for.their hgalth, future prognosis and rleprodugt.ive decisions. Additiopally,
one of the key components of the sarcomere responsible for generating incidental findings related to other genetic conditions may further complicate
counseling and decision-making. It is essential that individuals undergo
genetic counseling before and after testing to fully understand the potential
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HCM, potentially halting or reversing the disease’s progression [5].

Conclusion

Hypertrophic cardiomyopathy is a genetic heart disease with a significant
impact on patient health and genetic factors are central to its development.
Mutations in key sarcomeric proteins, such as MYH7, MYBPC3 and TNNT2,
disrupt the normal function of the heart muscle, leading to thickening of
the heart walls and impaired cardiac function. The autosomal dominant
inheritance pattern of HCM means that family members of affected individuals
are at risk of inheriting the mutations, making early detection through genetic
testing crucial for managing the disease.

The variability in clinical presentation of HCM underscores the complexity
of the disease, with environmental and lifestyle factors contributing to the
severity of symptoms. Genetic testing and screening have become essential
tools in diagnosing and managing HCM, allowing for earlier intervention and
more personalized treatment plans. While challenges remain in the application
of genetic testing and counseling, the potential for advancements in genetic
therapies, including gene editing and CRISPR technology, holds promise for
more effective treatments in the future.

Asresearchinto the genetic underpinnings of hypertrophic cardiomyopathy
continues to evolve, the goal is to develop targeted therapies that address
the root cause of the disease, potentially providing long-term benefits and
improving outcomes for affected individuals. By understanding the genetic
basis of HCM, healthcare providers can offer better care, risk stratification
and personalized treatment plans, ultimately improving the quality of life for
patients with this challenging condition.
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