
Band 2a Red: An In-Depth Exploration of a
Multifaceted Protein with Diverse Biological
Roles

Band 2a Red (also known as SLC4A1) is a transmembrane protein that is
widely expressed in various tissues throughout the human body. It belongs
to the solute carrier family 4 (SLC4),which includes anion exchangers
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responsible for transporting anions across biological membranes. Band 2a
Red plays critical roles in various physiological processes, including the
regulation of red blood cell volume and pH balance, erythropoiesis, and
blood pressure control.
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Structure and Function

Band 2a Red is a homodimeric protein with a molecular weight of
approximately 80 kDa. Each monomer consists of 12 transmembrane
domains, an extracellular loop, and intracellular N- and C-termini. The
transmembrane domains form an anion transport pathway, while the
extracellular and intracellular regions are involved in protein-protein
interactions and signal transduction.

Band 2a Red functions as an anion exchanger, transporting chloride ions
and bicarbonate ions across the plasma membrane. This activity is
essential for maintaining the appropriate osmotic balance and pH within red
blood cells. Additionally, Band 2a Red interacts with other proteins, such as
the glycophorin A and the Rh antigen complex, to form the red blood cell
membrane skeleton, providing structural stability and regulating cell shape.

FREE

https://thesis.deedeebook.com/reads.html?pdf-file=eyJjdCI6Im54ODFhcXZZcW5GQWVhZ3dGS1ZIN01RbUdLM2txWEhsbFpCSlRDQ3FYU3d1UWtPY2ptdDJsVVRvVzNVM1J6UnNlQVdxaDZEQ29FZ3VsVEh1anNBMXpqN0ZZOXpuK1pXa0RoeU1xdWIrRTJZQlpXcTNBRk9ZT1BVeDlGVnlUOE14WDkxNUw3K3FIeVVITmgrdWpDNWEyUjMzV1hlWEtqTGx6MmIySEM0b200a0JUMklPZ0hMRUJTclpGXC93NDUwRHlXYnQ1OU5JYWx0dlBGazBzUzBkOTBpWnR5amRcL0FqY3FOamV1RjBBdlFrMD0iLCJpdiI6IjljMGZmNTAxMDAxZTZkYWJjZTY0MjMxZGQwOTJlMDIyIiwicyI6ImU0Y2E4NGM0YjZjZjAxYmUifQ%3D%3D
https://thesis.deedeebook.com/reads.html?pdf-file=eyJjdCI6Ikw4SThOYlwvVER2eDNudm1cLzhZMnBqSk9PTkNxM1lrTzFCclcrYkc0TjJ2dCtGVGtra2tzMGl1cGM1SkUrb25qaDRTdnlQbUc2bnI4RkF5NXpsekE1UTh6dEpuN2ZnRzFFbEIzdjRmbkF6SVQrMDh6VVBIakRxS0pIZndreWcxNTR0SUVYNjFXUytFY29XeXAxR2cxZ1FCZkNsV0NJRlJZYnhrWmpYRVwvN1hEMEluNkYzdmtlcnJ4SnJRYUN6eUJyWE1mU1dOd1lyNEVUWkV1NFp0UVlDRGtUemRIak9uQW9aVHk4Tno1eE9ieTg9IiwiaXYiOiJiYzJiNzc2NjkyMTRhNWVjYjNjZjljN2IxNzU2ZDU2NSIsInMiOiJlNTM1NmVlMjRmZDExNDNkIn0%3D
https://thesis.deedeebook.com/reads.html?pdf-file=eyJjdCI6IkpidU1zUVBiT3pBNGFOVUFiNExGY0FLd05OQzBHWVlydEw4OUpBWWltRDBXWUc5bFwvTTdYeUVtbkFcLzRxODh5V0hLdU5yNWQwbXlOMVdJYTJOM1dJRlhGM0N1ZmpQaDhvU0VtcjBuREVGQU14d2JCOUwrdURpdHB2SU5vZnk5cmlRV2JmbTBpU0dsRGR2aHBSczdZUE5kYzUyTGd5Yno1d0h2T01xeWhjWEdGVVBwWHBuSDVPUDdDZGQ0M0VyZUJ2TUZGYWxpQUtTUTRLV3VRdWQ0eWFUb3VydmVNOXowMFFlNlMzOHhhdktOcz0iLCJpdiI6ImVmNjY2MDBmMWY1ZmQyNmY4MWQxYWM3ZjZjMjliMzc0IiwicyI6IjIxNTkzMzg4YzI1NTM0MjUifQ%3D%3D


Clinical Significance

Mutations in the SLC4A1 gene encoding Band 2a Red have been
associated with several diseases, including:

Hereditary Spherocytosis

Hereditary spherocytosis is a genetic condition characterized by the
production of abnormally shaped red blood cells (spherocytes),which are
more fragile and susceptible to destruction. Mutations in Band 2a Red can
lead to decreased anion transport activity, impairing the ability of red blood
cells to maintain their volume and shape, resulting in spherocytosis.

Rhnull Syndrome

Rhnull syndrome is a rare blood disorder characterized by the absence of
Rh antigens on the surface of red blood cells. Mutations in Band 2a Red
can disrupt the interaction between the Rh antigen complex and the red
blood cell membrane skeleton, leading to the loss of Rh antigens and the
development of Rhnull syndrome.

Hypertension

Band 2a Red has been implicated in the regulation of blood pressure.
Studies have shown that decreased expression or activity of Band 2a Red
can lead to increased blood pressure, suggesting a potential role for this
protein in the development of hypertension.

Therapeutic Potential

Given its involvement in various diseases, Band 2a Red has attracted
considerable interest as a potential therapeutic target. Several strategies
are being explored, including:



Gene Therapy

Gene therapy approaches aim to correct or replace mutated copies of the
SLC4A1 gene in patients with hereditary spherocytosis or Rhnull
syndrome. By restoring the normal function of Band 2a Red, these
therapies could alleviate the symptoms and complications associated with
these diseases.

Pharmacological Inhibitors

Pharmacological inhibitors targeting Band 2a Red are being investigated as
potential treatments for hypertension. By blocking the activity of this
protein, these inhibitors could reduce blood pressure and provide a novel
therapeutic approach for managing hypertension.

Band 2a Red is a multifaceted transmembrane protein with critical roles in
various physiological processes. Its diverse functions, from regulating red
blood cell volume to influencing blood pressure, highlight its importance in
human health. Mutations in Band 2a Red have been linked to several
diseases, but they also provide opportunities for therapeutic interventions.
Ongoing research continues to unravel the intricacies of Band 2a Red and
its potential as a therapeutic target in the future.
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