
ABSTRACT
Multiple Sclerosis (MS) is a debilitating autoimmune disease of the
central nervous system (CNS) characterized by demyelination of the
brain and spinal cord. Driven by chronic inflammation and immune self-
stimulation, this demyelination leads to, if untreated, irreversible clinical
and cognitive decline. The nature of this pathology can be traced back to
the immune system, notably self-reactive T, B, and myeloid cells which
infiltrate the central nervous system. Modulating the immune system in
MS has become a major focus of therapeutics in recent years, with the
rise of immunomodulatory monoclonal antibodies (mAb) leading the
way. Currently, only intravenous mAbs for MS are clinically approved,
with the majority of their targets being B lymphocytes. Here, we
investigate the effects of a nasal aCD3 mAb to target T-cells in the
experimental autoimmune encephalomyelitis (EAE) mouse model of
MS. Specifically, we analyze the transcriptomic differences of aCD3
and isotype control mouse T-cells through single-cell RNA sequencing.
The resulting differences elucidate how T-cell targeted mAbs modulate
an inflammatory environment to dampen CNS autoreactive T-cells and
provide a view into potential new targets for cellular therapies in
autoimmune disorders.
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RESULTS
Cervical lymph node derived T-cells display unique transcriptional characteristics when treated with aCD3 mAb in EAE mice 

Single-cell transcriptomics elucidates T-cell specific changes in aCD3 treated EAE mice. A. Single-cell RNA sequencing UMAP plot of all cervical lymph node derived EAE immune cells. B. Split UMAP of T-cells
between aCD3 & isotype control treated mice. C. Gene program module heatmap corresponding to differing clusters of interest. D. Transcriptional network of genes that characterize unique gene program module. E. Heatmap
of known transcription factors unique to aCD3 clusters. These TFs suggest a Type-1 interferon response. F. Statistically significant changes in biological processes in aCD3 treated mice.

FUTURE DIRECTIONS
Nasal aCD3 reduces CNS inflammation through IL-10-secreting T -
cells
Background. A. Graphic of nasal aCD3 treatment in EAE mice. B.
aCD3 drains to the cervical lymph nodes to activate CD4+ T-cells C.
aCD3 induces IL-10 secretion from activated Treg cells D. IL-10
secreting Tregs migrate from the cLN into the inflamed brain by
crossing the blood-brain-barrier. E. Astrocyte’s inflammatory
transcriptional programs are reduced, leading to a downregulation of
pro-inflammatory cytokines. F. aC3 treatment attenuates the
inflammatory milieu in the CNS, relieving MS-like symptoms in mice.
Refence: Mayo, L., Cunha, A. P., Madi, A., Beynon, V., Yang, Z., Alvarez, J.
I., Prat, A., Sobel, R. A., Kobzik, L., Lassmann, H., Quintana, F. J., & Weiner,
H. L. (2016). Il-10-dependent Tr1 cells attenuate astrocyte activation and
ameliorate chronic central nervous system inflammation. Brain, 139(7), 1939–
1957. https://doi.org/10.1093/brain/aww113
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Background

Do type-1 IFN producing aCD3 treated CD8+ cells migrate into the CNS?

A. aCD3 nasal treatment 
for 5 consecutive days B. 
after which cLNs are 
extracted C. cells digested 
D. CD3+/CD3- cells sorted 
E. CD3+/CD3- sequenced 
using 10X chromium 
platform F. downstream 
bioinformatics processing 
& analysis are performed.
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cLN dissection, sample preparation, and single-cell RNA sequencing and downstream analyses
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Previous research shows 
that Type-1 IFN signaling 
is suppressed and Type-1 
IFN can play a protective 
role in EAE. Future 
directions can focus on 
whether the aCD3 treated 
IFNβ-producing CD8+ cells 
migrate into the brain 
parenchyma and ameliorate 
MS symptoms.
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