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Abstract

Myelin oligodendrocyte glycoprotein, also known as MOG, is a transmembrane protein that can be found in the central nervous 
system (CNS). It is extremely important for the process of myelination as well as the stability of axons. The primary purpose of this 
investigation was to carry out a review study on MOG from a variety of perspectives, and its findings have been presented here. Mul-
tiple sclerosis, neuromyelitis optica spectrum disorder, and acute disseminated encephalomyelitis are just some of the autoimmune 
diseases of the central nervous system that have been linked to the presence of MOG antibodies and MOG-specific T cells. These find-
ings have been found in patients through a number of different research studies. It has been demonstrated that MOG antibodies can 
cause demyelination and inflammation in animal models, and the fact that these antibodies are present in some patients with the 
diseases in question suggests that they may play a pathogenic role. In addition, MOG-associated diseases appear to have significantly 
different clinical manifestations and responses to treatment compared to diseases that are not associated with MOG. These findings 
shed light on the significance of MOG antibody testing as an integral part of the diagnostic process for patients suspected of having 
autoimmune diseases affecting the central nervous system.
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An overview of MOG

Myelin oligodendrocyte glycoprotein, also known as MOG, is a transmembrane protein that can be found in the central nervous system 
(CNS). It is extremely important for the process of myelination as well as the stability of axons. MOG is a glycoprotein that is expressed 
on the surface of myelin sheaths and oligodendrocytes, the cells in the central nervous system that are responsible for producing myelin. 
The involvement of MOG in a variety of neurological disorders, such as multiple sclerosis (MS), neuromyelitis optica spectrum disorder 
(NMOSD), and acute disseminated encephalomyelitis (ADEM), has resulted in a significant increase in the amount of attention paid to this 
gene in recent years [1].
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In the context of multiple sclerosis (MS), a chronic autoimmune disease that affects the central nervous system, MOG has been the 
subject of a significant amount of research (CNS). In multiple sclerosis (MS), the myelin sheath that surrounds nerve fibers is attacked by 
the immune system, which then causes a variety of neurological symptoms as a result. MOG has been identified as a key antigen in the 
pathogenesis of multiple sclerosis (MS), and MOG-specific T cells play an essential part in both the beginning and the progression of the 
disease [2].

In addition to multiple sclerosis (MS), the myelin oligodendrocyte glycoprotein (MOG) has been linked to a number of other neurologi-
cal conditions, such as neuromyelitis optica spectrum disorder (NMOSD) and acute disseminated encephalomyelitis (ADEM) (ADEM). The 
presence of antibodies directed against MOG is the defining feature of the extremely uncommon autoimmune condition known as NMOSD, 
which primarily manifests in the optic nerves and spinal cord [3]. ADEM is a neurological condition that most commonly affects children. 
It is characterized by inflammation and demyelination in the central nervous system (CNS), and MOG antibodies have been implicated in 
the pathogenesis of the disease. ADEM is a neurological disorder that typically affects children [4].

The investigation of MOG has resulted in the creation of innovative diagnostic and therapeutic approaches for the aforementioned 
disorders. For instance, it has been demonstrated that the detection of MOG antibodies in the blood or cerebrospinal fluid is a useful 
diagnostic tool for differentiating NMOSD from other demyelinating disorders. Other demyelinating disorders include [5]. In addition, 
MOG-specific therapies, such as monoclonal antibodies that target MOG, are currently under development for the treatment of multiple 
sclerosis (MS) and neuromyelitis optica spectrum disorder (NMOSD) [6].

Oligodendrocytes, which are found in the central nervous system, are responsible for the production of MOG. It is expressed on the 
surface of oligodendrocytes as well as on the exterior lamella of myelin sheaths. Because it was demonstrated to be the target antigen in an 
animal model of MS known as experimental allergic encephalomyelitis [7], it has traditionally piqued the interest of researchers who are 
investigating multiple sclerosis (MS). On the other hand, MOG antibodies were shown to be non-specific in MS investigations [8]. Because 
of advancements in antibody detection methods using cell-based assays that detect MOG in its original structural state, MOG antibody has 
only recently emerged as a biomarker for CNS inflammatory demyelinating illnesses that are distinct from MS and NMOSD. This is due to 
the fact that improved antibody detection methods have made it possible. A recent study found that the most accurate and reliable tests 
for detecting MOG antibodies are those that use live cells expressing native full length human MOG. This is because some conformational 
epitopes are lost when MOG expressing cells are fixed, so these tests are the best option for detecting MOG antibodies [9]. Second, there 
is a widespread discovery of low positive samples, especially in healthy people, which necessitates additional research towards a suitable 
cutoff value for identifying clinically relevant results. In order to detect MOG-IgG, serum testing is recommended because the accuracy of 
CSF MOG-IgG testing is unknown. Oligoclonal bands are rarely identified in CSF, which demonstrates that the autoimmune process begins 
in the peripheral nervous system rather than in the central nervous system as is the case with multiple sclerosis (MS). There is a high 
incidence of prodromal symptoms prior to the beginning of MOG-antibody linked illness. These symptoms include fever, malaise, cough, 
and rhinorrhea [10]. The most common symptoms include optic neuritis, transverse myelitis, and acute disseminated encephalomyelitis 
(ADEM), which is most common in people under the age of 20 [11]. Involvement of the brain stem or the cerebellum may be indicated by 
symptoms such as ataxia, facial palsy, diplopia, or vertigo [32]. In addition, overlapping involvement of the central nervous system and 
the peripheral nervous system (acute inflammatory demyelinating neuropathy, myeloradiculitis, multifocal motor neuropathy, or brachial 
neuritis) was observed in a study not too long ago [12]. There is the possibility of a monophasic or recurrent clinical course. High titers 
and a persistent positive MOG-IgG response in ADEM are both associated with an increased risk of disease recurrence [13]. Optic neuritis 
can affect either eye, and it is typically accompanied by edema of the optic disc. This condition can affect either eye. An MRI scan might 
show amplification of the optic nerve, which would include the optic sheath as well. It is not uncommon to have enhancement of both the 
left and right anterior optic nerves that does not extend to the optic chiasm [14]. On MRI, the majority of people who have myelitis have 
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lesions that are longitudinally significant, and involvement of the conus is found more frequently in myelitis than in NMOSD. Lesions in the 
spinal cord typically affect the gray matter, which can be distinguished from lesions caused by MS and NMOSD by means of an MRI [15-17].

MOG structure and function

MOG (myelin oligodendrocyte glycoprotein) is a type I transmembrane protein that is predominantly expressed on the surface of oligo-
dendrocytes, the myelin-producing cells of the central nervous system (CNS) [1]. It is also present on the surface of myelin sheaths, where 
it contributes to the maintenance of axonal stability and the proper functioning of the nervous system [18].

MOG consists of an extracellular domain, a transmembrane domain, and a cytoplasmic tail. The extracellular domain is the largest 
region of MOG and contains several immunoglobulin-like domains that are involved in protein-protein interactions. The transmembrane 
domain anchors MOG to the cell membrane, while the cytoplasmic tail is involved in intracellular signaling and protein trafficking [19].

The function of MOG is primarily related to myelin formation and maintenance. MOG is thought to play a key role in the compaction and 
stabilization of myelin sheaths by promoting the adhesion of adjacent myelin layers. It also participates in the regulation of ion channels, 
specifically those involved in calcium signaling, which are important for maintaining the proper function of neurons and glial cells [20].

In addition to its structural and regulatory functions, MOG is also a key antigen in several autoimmune disorders, including multiple 
sclerosis (MS), neuromyelitis optica spectrum disorder (NMOSD), and acute disseminated encephalomyelitis (ADEM). In these disorders, 
the immune system recognizes MOG as a foreign antigen and mounts an attack against MOG-expressing cells, resulting in the destruction 
of myelin and the development of neurological symptoms [21].

In recent years, MOG has emerged as an important target for the development of novel diagnostic and therapeutic strategies for auto-
immune disorders of the CNS. The detection of MOG antibodies in the blood or cerebrospinal fluid has proven to be a useful diagnostic tool 
for distinguishing between different demyelinating disorders, while MOG-specific therapies, such as monoclonal antibodies, are currently 
being developed for the treatment of MS, NMOSD, and ADEM [3].

MOG and multiple sclerosis (MS)

Demyelination, inflammation, and neurodegeneration are the hallmarks of multiple sclerosis (MS), a chronic autoimmune disease that 
affects the central nervous system (CNS). It is believed that people who are genetically predisposed to developing multiple sclerosis can 
have the disease triggered by an environmental factor, such as a viral infection [22]. Patients with multiple sclerosis have been found to 
have MOG-specific T cells in their blood as well as their cerebrospinal fluid (CSF). This has led researchers to believe that MOG plays a role 
in the development of the disease [23].

It is believed that MOG-specific T cells are responsible for the development of multiple sclerosis by recognizing and attacking MOG-
expressing oligodendrocytes and myelin sheaths. This contributes to the destruction of these cells. It has been demonstrated that MOG-
specific T cells are more prevalent in the CSF of MS patients than they are in the blood of these patients, suggesting that they may play a 
role in the development of MS lesions in the CNS. These findings were published in two separate studies [23,24]. 

In addition, MOG antibodies have been found in a subset of patients who have been diagnosed with MS. Because MOG antibodies have 
been shown to induce demyelination and inflammation in animal models, it is believed that they may in some instances be the cause of 
the disease [25]. However, the part that MOG antibodies play in the development of multiple sclerosis is still unknown and needs to be 
researched further [26].

MOG and neuromyelitis optica spectrum disorder

Rarely occurring neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune disease of the central nervous system that pri-
marily impacts the optic nerves and spinal cord. The presence of antibodies against the water channel protein aquaporin-4 (AQP4), which 
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is expressed on astrocytes in the central nervous system (CNS), is diagnostic of NMOSD [27]. Recent research, on the other hand, has 
shown that a portion of patients diagnosed with NMOSD also have MOG antibodies [28].

MOG-associated NMOSD is a separate clinical entity from AQP4-associated NMOSD. It has unique clinical characteristics and responds 
differently to treatment than AQP4-associated NMOSD. MOG-associated NMOSD is more common in children and adolescents, and is char-
acterized by a higher incidence of optic neuritis and myelitis [1]. MOG-associated NMOSD also tends to have a more benign course than 
AQP4-associated NMOSD, with fewer relapses and less disability [26].

MOG and acute disseminated encephalomyelitis (ADEM)

ADEM is a rare autoimmune disease of the central nervous system that most commonly affects children. It is distinguished by wide-
spread inflammation as well as demyelination of the brain and spinal cord. The presence of MOG antibodies has been demonstrated in a 
sizeable fraction of patients diagnosed with ADEM, with some studies reporting frequencies as high as forty percent [29,30].

There have been a number of clinical and radiological characteristics that have been linked to MOG antibody-positive ADEM. When 
compared to MOG antibody-negative ADEM, these include a higher frequency of cortical involvement, more extensive white matter in-
volvement, and a greater likelihood of a multiphasic course [26,30,31]. In addition, having a positive MOG antibody test for ADEM has 
been linked to an increased risk of relapse in comparison to having a negative MOG antibody test for ADEM. Furthermore, some studies 
have suggested that having a positive MOG antibody test for ADEM may represent a separate clinical entity from having a negative MOG 
antibody test for ADEM [26,30].

In general, these findings point to the possibility that MOG antibodies play a part in the pathogenesis of ADEM. As a result, testing for 
MOG antibodies ought to be taken into consideration during the diagnostic workup of patients who may be suffering from ADEM.

Summary 

Multiple sclerosis, neuromyelitis optica spectrum disorder, and acute disseminated encephalomyelitis are all conditions that have been 
linked, according to research, to the presence of MOG antibodies and MOG-specific T cells in a sizeable portion of the patients suffering 
from these conditions. It is believed that MOG antibodies and T cells are involved in the pathogenesis of these diseases. They do this by 
attacking oligodendrocytes and myelin sheaths in the central nervous system, which leads to demyelination and inflammation. MOG-asso-
ciated diseases are distinguished from diseases that are not associated with MOG in both their clinical presentation and their responses to 
treatment. In the pathogenesis of these diseases, the role of MOG antibodies and T cells is still being investigated, and additional research 
is required to fully understand their contribution to the development and progression of disease.
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