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Application of cell-based assay of
anti-myelin oligodendrocyte glycoprotein antibody in

patients with CNS demyelinating diseases
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# 1. 7| EM(Baseline characteristics)

Recent attack within 1 month
With Without

(n = 34) (n = 271) P

Age at onset 42 [33.5-55.5] 40 [28-51] 0.211
Follow-up duration (years) 1.5[1-7) 6 [2-11] <0.001
Female 26 (76.5) 171 (63.1) 0.124
Onset attack 0.048

Optic neuritis 12 (35.3) 61 (22.5)

Myelitis 9 (26.5) 137 (50.6)

Brain lesion 9 (26.5) 56 (20.7)

Optic neuritis + Myelitis 19) 3(1.1)

Optic neuritis + Brain lesion 12.9) 1(04)

Myelitis + Brain lesion 2 (5.9) 11 4.1)

Unknown 0 (0.0) 2(0.7)
Clinical course

Monophasic 15 (44.1) 114 (42.1) 0.819
Annual relapse rate 1[0.5-1] 0.4 [0.2-0.9] <0.001
Diagnosis at last-follow-up 0.001

Multiple sclerosis 6 (17.6) 112 (41.3)

AQP4-1gG-positive NMOSD 6 (17.6) 57 (21.0)

AQP4-IgG-negative NMOSD 5(14.7) 14 (5.2)

AQP4-1gG-negative optic neuritis 8 (23.5) 16 (5.9)

AQP4-1gG-negative myelitis 5(14.7) 57 (21.0)

Other demyelinating disease 4 (11.8) 15 (5.5)
From the last attack to blood sampling 9 [4.9-19.3] 849 [232-2514] <0.001
Immune modulating treatment at blood sampling 15 (44.1) 167 (61.6) 0.063
Expanded Disability Status Scale (EDSS) 3 [2-4.5] 2.5[1.5-3.5] 0.258
MOG-IgG positive 7 (20.6) 11 @4.7) 0.002

2A 2 X, #ES, BE BEF HA £& SYYCR BAGACL
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AE 29 (Abstract)

Background

Myelin oligodendrocyte glycoprotein (MOG) is a protein expressed on the surface of
oligodendrocytes and myelin in central nervous system. Anti-MOG antibodies have be
en detected in the blood of some patients with brain disorders. It has been hypothe
sized that MOG protein acts as an "auto-antigen" because it can induce inflammation
in the brain when administered to mice. However, it is unclear whether anti-MOG a
ntibodies directly act as pathogenic antigens, causing the patient's disease, or if they
represent non-specific markers of disease traces in oligodendrocytes through seconda
ry immune reactions. To determine this, anti-MOG antibody tests need to be perform
ed in several brain disorder patients. However, conventional antibody detection meth
ods such as Western Blot and ELISA have shown inconsistent results, making it diffic
ult to confirm this hypothesis. The recently developed Cell-based assay (CBA) can reli
ably detect anti-MOG antibodies. In this study, we aimed to analyze the "disease spe
cificity" of anti-MOG antibodies in blood using CBA and examine the "disease activity

" based on the intensity of CBA reactions.

Methods

This study was conducted in two main phases. In the first phase, from June 2018 to
February 2019, blood samples were collected from 418 neurological disease patients
who visited the Demyelinating disease Clinic at Asan Medical Center and agreed to p
articipate in the study. Anti-MOG antibody tests were performed on these samples. |
n the second phase, from June 2018 to December 2021, analysis was conducted on
77 samples from 37 patients who tested positive for anti-MOG antibodies. Patients w
ho experienced an attack within one month were classified into the "relapse" group,
while those who did not experience a relapse or had a relapse after one month wer
e classified into the "remission” group. CNS demyelinating diseases were classified int
o six groups according to established criteria: Multiple Sclerosis (MS, 118 patients), A
QP4-IgG-positive Neuromyelitis Optica Spectrum Disorder (NMOSD, 63 patients), AQP
4-1gG-negative NMOSD (19 patients), AQP4-lgG-negative Optic Neuritis (ON, 24 patie
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nts), AQP4-lgG-negative Myelitis (62 patients), and other CNS demyelinating diseases
(19 patients). The degree of disability was assessed using the Expanded Disability Stat
us Scale (EDSS), ranging from 0 (normal) to 10 (death). The CBA score was analyzed
semi-quantitatively by diluting patient samples 1:10 and scoring the absence of fluore
scence as 0, low-level expression as 1, increased expression as 2-3, and strong fluore

scence expression as 4.

Results

In the first phase, anti-MOG antibodies were detected in 18 out of 418 blood sampl
es from neurological disease patients. They were only detected in certain demyelinati
ng disease groups, including a small number of multiple sclerosis cases, AQP4 antibo
dy negative NMOSD, optic neuritis, myelitis, and other demyelinating disorders. Specif
ically, there was a tendency for more anti-MOG antibodies to be observed in patient
s who relapsed within one month. In conclusion, the examination of anti-MOG antibo
dies using CBA confirmed its disease-specific detection limited to certain demyelinatin
g disorders.

In the second phase, we aimed to determine how well the CBA reflects the severity
of the disease in patients with anti-MOG antibodies. We compared the fluorescence
expression level obtained from the CBA with the EDSS scores and neuronal biomarke
r proteins in the brain. The results showed that the fluorescence expression level, rep
resented by the CBA score, did not reflect the disease activity compared to the relap
se or remission period (relapse vs. remission: (median) 2 vs. 3, p = 0.0106). It was al
so not correlated with the severity of the disease measured by EDSS (r = 0.0180, p
= 0.3564) or neuronal damage biomarker neurofilament (r = 0.09597, p = 0.4064).

Conclusion

Using CBA, anti-MOG antibodies could be specifically detected in CNS demyelinating
diseases. There was a tendency for more anti-MOG antibodies to be observed in pati
ents who relapsed within one month. However, when analyzing the signal intensity of
CBA, the score did not correlate with disease activity or severity. The analysis of ant
i-MOG antibodies using CBA is expected to be helpful in clinical settings, but the cli

nical application of quantitative analysis requires further research.
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