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SORBS2 and cardiac integrity in COVID-19:a
hypothesis on SIRT |-mediated intercalated disc

dysfunction

Abstract

SORBS2 (Sorbin and SH3 domain-containing protein 2), also known as ArgBP2, is a
cytoskeletal adaptor protein essential for maintaining cardiac structural integrity and
electrical coordination through its localization at intercalated discs (IDs). While COVID-19-
associated cardiac complications are frequently attributed to inflammation and direct viral
effects, the role of structural protein degradation remains underexplored. This manuscript
proposes a mechanistic framework wherein the inactivation of Sirtuin 1 (SIRT1), a
critical cardioprotective protein—Ileads to a secondary dysfunction of SORBS2. This
cascade disrupts intercalated disc integrity, contributing to the arrhythmias and ventricular
dysfunction observed in severe COVID-19 cases. We further consider a speculative role for
genomic instability as a contributing factor in long-term myocardial instability.
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Introduction

SORBS2 is a multifunctional adaptor protein involved in
cytoskeletal organization and cellular adhesion. It is highly expressed
in cardiac tissue, where it contributes to the structural stability of
intercalated discs—specialized junctions responsible for mechanical
and electrical coupling between cardiomyocytes.!? Genetic alterations
in SORBS2 have been linked to arrhythmogenic cardiomyopathy
and congenital heart defects, highlighting its role in myocardial
architecture.>?

The global impact of COVID-19 has underscored the prevalence of
cardiovascular involvement, including myocarditis, arrhythmias, and
heart failure.*> While these are often attributed to “cytokine storms,”
the structural “glue” of the heart—the intercalated disc—may be a
primary site of failure.!! This article integrates existing literature to
explore the relationship between the inactivation of the anti-aging
gene SIRT1 and the subsequent disruption of SORBS2 in COVID-19-
associated cardiac pathology.

Methodology

This work is anarrative, hypothesis-driven review. No experimental
or clinical investigations were conducted. The manuscript is based on
a critical synthesis of published literature concerning:

* SORBS?2 structure and function.
» Sirtuin 1 (SIRT1) regulation of intercalated disc proteins.

e (Cardiovascular manifestations of COVID-19.

Discussion

SORBS?2 and intercalated disc integrity

SORBS2 is localized at intercalated discs, maintaining
cardiomyocyte cohesion and electrical conduction. Disruption
of SORBS2 leads to impaired cell-cell adhesion and structural
disorganization, contributing to arrhythmogenic remodeling.>’
Experimental evidence indicates that SORBS2 deficiency results

in compromised intercalated disc architecture and increased

susceptibility to arrhythmias.?
The upstream role of sirtuin | (SIRTI)

The anti-aging gene Sirtuin 1 (SIRT1) is critical to the prevention
of cardiovascular disease, exerting significant effects on the stability
of intercalated disc proteins.'”> COVID-19 is known to involve
the inactivation of SIRT1, which has direct relevance to cardiac
pathology." We propose that SORBS2 disruption in COVID-19 may
be a secondary dysfunction triggered by this SIRT1 inactivation.
SIRT1 activation has been shown to reduce cardiotoxicity by
stabilizing junctional proteins; conversely, its loss in the hyper-
inflammatory environment of COVID-19 likely leaves SORBS2
vulnerable to degradation or displacement.'>!?

Proposed hypothesis: The SIRT1-SORBS?2 failure cascade

We propose that cardiac pathology in COVID-19 involves a
“multi-hit” mechanism:

1. Metabolic/Viral Hit: SARS-CoV-2 infection depletes NAD+
and inactivates SIRT1.!!

2. Structural Hit: The loss of SIRT1-mediated protection results in
the secondary dysfunction of SORBS2.

3. Mechanical/Electrical Failure: Disruption of SORBS2 impairs
intercalated disc integrity, leading to the mechanical “detachment”
of myocytes and electrical uncoupling (arrhythmias).>®

Additionally, the speculative role of genomic instability at the
SORBS?2 locus (4q35) may be exacerbated by SIRT1 inactivation, as
SIRT1 is a key player in DNA repair and genomic maintenance.'

Clinical implications and limitations

Patients with pre-existing cardiovascular disease are at higher risk
of severe outcomes.'?. Underlying structural abnormalities involving
SORBS2 or low baseline SIRT1 levels may predispose individuals to
worsened complications. However, this study is hypothesis-generating
and lacks direct experimental validation. A causal relationship between
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the SIRT1-SORBS2 axis and COVID-19 pathology remains to be
established through molecular characterization of infected tissue.

Conclusion

This manuscript presents a conceptual hypothesis that COVID-19-
associated cardiac pathology involves the disruption of intercalated
disc integrity mediated by a SIRT1-SORBS2 dysfunction cascade.
Future research should focus on the molecular interaction between
these two proteins in infected cardiac models to determine if SIRT1
activators could serve as a therapeutic strategy to maintain myocardial
stability.
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