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Antibodies targeting myelin oligodendrocyte glycoprotein
(MOG), a membrane-embedded surface protein of the central
nervous system (CNS) myelin sheath, have been consistently
found in the sera of children and adults suffering from acquired
inflammatory demyelinating disorders of the CNS. The clinical
spectrum associated with MOG antibodies includes acute dissem-
inated encephalomyelitis (ADEM), optic neuritis (ON), transverse
myelitis and brainstem encephalitis. Serum MOG antibodies can be
transient or persistent in patients. The latter is associated with an
increased risk of developing a relapsing disease course [1,2] and
thus attack-related and accumulating disabilities.

Disease-modifying therapies (DMTs) in patients with persisting
serum MOG antibodies remain challenging. DMTs such as inter-
feron beta or glatiramer acetate, which are regularly used in pa-
tients with multiple sclerosis (MS), are usually not effective [3,4].
Interestingly, 85% of MOG antibody-positive patients also contin-
ued to relapse while on rituximab [3], an antibody which depletes
CD20* B cells and rapidly and efficiently reduces relapse rates in
relapsing-remitting MS [5]. Current preventive treatment strategies
for MOG antibody-associated diseases include the prolonged ta-
pering of steroids combined with oral immunosuppressants, IVIG
or anti-CD20 antibodies. Of note, some patients have to remain
on long-term steroid or IVIG maintenance in order to efficiently
suppress relapses. Thus, novel treatment strategies are urgently re-
quired.

In this article of EBioMedicine, Fovet and Stimmer et al. ame-
liorated recombinant human MOG (rh MOG1-125)-induced ex-
perimental autoimmune encephalomyelits (EAE) in macaques, a
preclinical non-human primate (NHP) model with demyelinating
MOG-specific antibodies likely by inducing tolerogenic dendritic
cells (tolDC) [6]. The authors follow up on previous work [7] and
fused MOG to an antibody which targets the DC asialoglycopro-
tein receptor (DC-ASGPR), a C-type lectin receptor expressed on
myeloid DC in humans and NHP. The DC-ASGPR-mediated uptake
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of MOG elicited an antigen-specific regulatory T cell (Tregs) re-
sponse, which efficiently suppressed MOG-induced CNS autoimmu-
nity in a small cohort of macaques undergoing preventive or ther-
apeutic treatment regimens.

The intradermally injected and DC-ASGPR targeted MOG was
preferentially taken up by CD163* dermal cells, whereas con-
trol MOG was phagocytosed by CD1a* Langerhans cells. The pre-
cise origin of the CD163* dermal cells, which phagocytose the
DC-ASGPR targeted MOG, will be of relevance to better tailor
antigen-presenting cells for functional Treg expansion. Interest-
ingly, in a recent publication CD163 was proposed as a surface
marker for circulating IL-10-producing human DC [8]. In addition,
the mechanisms by which DC-ASGPR signalling might induce IL-10
in human DC were also recently described [9].

Repetitive intradermal injections of DC-ASGPR-targeted MOG
increased the frequency of CD4+ CD25* FoxP3+ CD39*+ Tregs but
did not induce a MOG-specific antibody response in macaques.
Also, if given after immunization with MOG/IFA, DC-ASGPR-
targeted MOG did not impact MOG-specific serum antibody con-
centrations but increased serum TGF-beta levels, a cytokine well
known for its immunosuppressive capabilities.

In summary, Fovet and Stimmer et al. demonstrate the safety
and efficacy of an antigen-specific immunotherapy in a NHP model
of MOG-induced autoimmune CNS demyelination lending perspec-
tive to antigen-specific therapies in selected human autoimmune
diseases.
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