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Abstract: Brugada syndrome is a syndrome causing abnormal electrolyte and electrocardophysiology. 

In an attack of Brugada syndrome, a patient might sleep and die without any other clear causes. Genetic 

underlying Brugada syndrome is widely studied. SCN5A p.R965C is a common genetic variant seen in 

an endemic area of Burgarda syndrome such as Southeast Asia.  An assessment of the impact of SCN5A 

p.$965C was performed using standard nanomolecular quantum calculation. According to the 

assessment, a decreased molecular weight due to mutation is observed, implying an increased SCN5A 

expression. The nanomolecular charge well explains the clinical problem of Brugada syndrome. 
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1. Introduction 

Brugada syndrome is a syndrome that manifested with electrolyte imbalance and 

abnormal electrocardophysiology [1-6]. In an attack of Brugada syndrome, a patient might 

sleep and die without any other clear causes, known as sudden cardiac death [7–10]. It is 

recognized as an inherited disorder associated with the risk of cardiac dysrhythmia [1-10]. The 

atria and the ventricles have an abnormal electrophysiological function in Brugada syndrome; 

hence, a diagnosis of this syndrome is mainly based on characteristic electrocardiography (EK). 

The hallmark of the syndrome in EKG is coved type ST-segment elevation followed by a 

negative T-wave f the right precordial leads V1 to V2 [1-10]. A sodium-channel blocker test 

might stimulate the symptom. The prevalence varies among regions and ethnicities, affecting 

mostly males [1-10].  

The etiology of Brugada syndrome is an interesting topic in clinical cardiology. It is 

believed that the genetic factor plays an important role in the pathogenesis of Brugada 

syndrome. It has a genetic disease pattern concordant with an autosomal dominant inheritance 

[1–10]. It is estimated that the prevalence of Brugada syndrome is about 50 in 100,000 people. 

The disease is endemic in East and Southeast Asia. The syndrome is a cause of sudden cardiac 

death in this area annually.   

As an inherited disease, many new studies investigate the effect of genetic 

polymorphism. Genetic underlying Brugada syndrome is widely studied. SCN5A p.R965C is 

a common genetic variant seen in an endemic area of Burgarda syndrome such as Southeast 

Asia. An assessment of the impact of SCN5A p.R965C was performed using standard 

nanomolecular quantum calculation. 
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2. Materials and Methods 

The present study is a bioinformatics modeling analysis. The focused studied molecule 

is SCN5A p.$965C. An assessment of the impact of SCN5A p.R965C was performed using 

standard nanomolecular quantum calculation based on standard technique according to the 

published technique described by the previous publication by Wiwanitkit [11, 12]. The 

standard quantum chemical calculation is for determining a change in molecular weight due to 

R965C polymorphism. The main aim of the calculation process is to trace the specific 

molecular weight alteration in variance and imply further impact on clinical phenotype. 

Briefly, the first calculation of the molecular weight was done for the naïve 

polymorphism. Then a simulating change of genetic content according to R965C was assigned, 

and the new molecular weight after simulating change was calculated in the same way of 

quantum chemical calculation. The derived final difference molecular weight between naïve 

and R965C mutation was finally assessed. 

3. Results and Discussion 

From analysis, the molecular weight change from the calculation is detected. A 

decreasing molecular weight change is observed. It can be seen that there is a change from 174 

to 121 kDa at the focused mutated site.  The magnitude of change is equal to 53 kDa/molecule. 

According to this molecular change, the final expression of  SCN5A can be affected. A less 

number of the molecule will be required for the final expression of SCN5A, or it means there 

will be an increased expression.  

The underlying genetic factor of Brugada syndrome is an interesting issue in clinical 

medicine. Due to the advanced clinical genetic laboratory, many genes are widely studied for 

their role in the pathogenesis of Brugada syndrome. Of several genes, SCN5A is an important 

gene that is mentioned for clinical association with Brugada syndrome. Basically, SCN5A 

plays a role relating to electrolyte physiology in human beings. Physiologically, the SCN5A 

gene plays a role in sodium channels, an important controller of the flow of positively charged 

sodium into the cell. The sodium channels consist of proteins produced from the SCN5A gene. 

Many sodium channels in cardiac muscle cells play important physiological roles in cardiac 

electrical signaling [13].  

Since sodium is the main electrolyte requires for water and electrophysiology 

homeostasis, an aberration of SCN5A can result in many clinical problems. Since sodium 

channels mainly control and coordinate the myocontractions of the atria and ventricles, an 

abnormal heart rhythm might occur if sodium channels aberrate [13]. The mutation within 

SCN5A is reported, and it is believed to be an important factor for the pathogenesis of Brugada 

syndrome. In the present report, the nanomolecular quantum calculation can show a significant 

change of molecular weight due to SCN5A p.R965C, and it can explain the clinical problem 

of Brugada syndrome. This study's nanomolecular assessment technique is a standard 

technique and can clarify pathogenesis in many diseases [14-16]. 

In endemic areas of Brugada syndrome, hyponatremia is a common clinical 

characteristic of the patient. It is no doubt that overexpression of SCN5A is related to 

hyponatremia.  Any pathologies that can result in hyponatremia can induced a clinical 

expression of Brugada like syndrome. Good examples are diabetic ketoacidosis,  methanol 

intoxication [16, 17]. 
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The variation of Brugada syndrome manifestations is associated with genetic 

background and influenced by environmental factors [18 - 20]. Studies on pathogenesis relating 

to a genetic variant, as in this study, are recommended for clarifying the question of the 

presence of mixed clinical phenotypes of the syndrome. 

4. Conclusions 

Underlying genetic mutation plays an important role in the pathogenesis of Brugada 

syndrome. The present work assesses the effect of nanomolecular polymorphism and a 

significant change in mutated type compared to the naive type. The nanomolecular charge well 

explains the clinical problem of Brugada syndrome. 
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