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Informing and inspiring

This second issue of Neurology® Neuroimmunology &
Neuroinflammation incorporates examples of the types
of reports that incarnate our mission: to inform and
inspire the community of neuroinflammation and neu-
roimmunology researchers. Tran et al.1 report a phase I
trial of LINGO antibodies, inaugurating clinical devel-
opment of remyelination therapy for multiple sclerosis
(MS), and the attainment of this goal is discussed by
Brugarolas and Popko,2 authorities on the relevant basic
science. Radke et al.3 describe 2 adult patients with a
histologic variant of dermatomyositis, 1 in whom for-
mation of secondary lymphoid-like structures is
observed. Lymphoneogenesis is a poorly understood fea-
ture of chronic inflammatory disorders, but it could
potentially be unraveled by applying knowledge of
immune system ontogeny. Mir et al.4 report evidence
for chronic oxidative stress in the tissues of patients
with progressive MS. Oxidative stress is a prominent
topic of speculation in discussions of the pathogenesis
of MS progression, so it’s doubly rewarding to have
tangible evidence for this process coming from living
patients. Furthermore, this observation may provide
a foundation for monitoring hoped-for treatment
trials for this obdurate condition. Li et al.5 describe
how to monitor macular edema in a patient with MS
receiving fingolimod, thereby enabling the continuation
of a therapeutic modality considered by the treating
physicians to be useful for this clinical circumstance. A
novel presentation of neurotransmitter receptor anti-
body–mediated neurologic disease comes from Zuliani
et al.6: adult patients with new-onset epilepsy were found
to harbor glycine receptor antibodies. Zhang et al.7

describe an unprecedented case of paraneoplastic cerebel-
lar disease and voltage-gated calcium channel antibodies
in an individual with a neuroendocrine (Merkel cell)
cancer. Prüss and coworkers8 report a case which suggests
another potential mechanism for inducing NMDA
receptor antibody–mediated encephalitis. This contribu-
tion adds insight into a mysterious, tantalizing condition.

Two reports extending our knowledge of
myelin autoimmunity come from Shetty et al.9 and

Varrin-Doyer et al.10 Their topic is the immune
response to myelin oligodendrocyte glycoprotein
(MOG) in mice and humans. It’s quite a surprise
to realize that new insights still remain to be unveiled
from investigating MOG autoimmunity. Scientists
familiar with the experimental autoimmune encephalo-
myelitis (EAE) model of the inflammatory aspect of MS
will be familiar with MOG autoimmunity and may
consider the subject closed. MOG occupies a place of
pride in the long search for pathogenically relevant anti-
gens in MS: unlike other myelin protein antigens,
MOG is localized to the outer surface of myelin, where
it’s available for engagement by antibodies. Indeed,
MOG was first discovered in follow-up studies of a
monoclonal antibody that reacted to rodent cerebellar
white matter, andMOG antibodies were later shown to
worsen T-cell–mediated EAE.11,12 Based in part on this
feature of MOG (its exposure at myelin surfaces),
investigation of the fine detail of the autoimmune
response focused on the N-terminal portions of the
molecule. The entire ectodomain (residues 1–125)
could elicit a T-cell–dependent antibody response in
mice. Furthermore, the disease variant initiated by
immunizing with MOG1-125 was severe and was some-
what unusually antibody dependent.11 Different from
myelin basic protein, another historically significant
myelin antigen, MOG is localized exclusively in
CNS myelin, a compelling counterpart to MS, which
affects CNS but not peripheral nervous system myelin.

In a parallel development, mice on the C57BL/6
(B6) background were found to develop reliable mon-
ophasic EAE upon immunization with MOG35-55.
This peptide immunization became the preferred
workhorse for investigations of CNS autoimmunity
because the vast majority of gene-targeted knockout
mice were backcrossed onto the B6 background.
Regardless of the wisdom of or initial motivations for
selecting this genetic strain both for neuroscience and
for immunologic studies, once a large number of
knockout mice on the B6 background became avail-
able, it was prohibitively restrictive to try to conduct
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studies in any other mouse strain, unless overwhelming
rationale was present. Doubly transgenic mice carrying
a transgenic T-cell receptor recognizing MOG35-55

and an immunoglobulin heavy chain encoding an
MOG antibody developed spontaneous EAE despite
adequate numbers and activity of regulatory T cells
(reviewed in reference 13). As of this writing, a
PubMed search for MOG35-55 yields 420 hits.

Shetty et al. and Varrin-Doyer et al. were undeterred
by this history and sought reactivity to the intracellular
C-terminal portion of MOG. Their immunologic logic
was impeccable: CD41 T-cell antigens come from pro-
cessing of proteins within dendritic cells or other
antigen-presenting cells: the localization of the antigen
is irrelevant for CD41 T-cell reactivity. Their research
yielded pay dirt: several robust antigenic peptides were
identified by clever adaptation of classical methods
(using dye dilution to detect antigen-driven prolifera-
tion in response to overlapping peptides across the full
extent of MOG). Furthermore, one of the peptides
elicited severe EAE, which could furthermore be trans-
ferred by antigen-reactive T cells, proving pathoge-
nicity. In addition, “their” peptides evoked a much
stronger recall response after whole-protein immu-
nization than did MOG35-55, showing that they’d
identified an immunodominant determinant. There
were 2 useful “take home”messages: first, myelin auto-
antigens need not be encephalitogenic (because only
1 of 3 different immunogenic peptides caused disease);
and second, MOG reactivity lies in the C-terminal
portion of the molecule.

Next it was time to translate their findings to human
subjects, and the findings were gratifying. In particular,
3 peptides identified in mice (MOG p119-130, p181-
195, and p186-200) elicited HLA-DR–dependent re-
sponses from human T cells and one peptide provoked
a Th17-biased cytokine profile from reactive T cells.

The data carry general implications for pathogenesis
and treatment of autoimmune disease. As the authors
note, tolerizing strategies focus on defined antigens, so
it’s crucial to identify all relevant antigens. This work
adds to plausible target MOG antigens. Moreover,
MOG antibodies were recently detected14 in studies
of patients with seronegative neuromyelitis optica (those
lacking aquaporin-4 antibodies). The story of MOG
autoimmunity, which long seemed settled, marches on.
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