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Biomolecules that are associated with neurological
diseases may become useful biomarkers for early
treatment  and
catamnestic observation of the diseases. To find

diagnosis, early medical
such biomarkers, cell-free nucleic acids are
considered as promising candidates. Cell-free
nucleic acids are extracellular and may play an
important role in cell-to-cell communication'. In
our research, we search for cell-free nucleic acids
related to neurological diseases with immune
inflammation as candidate biomarkers?; and this
year, we examined Multiple sclerosis (MS) models
as follows:

Multiple sclerosis (MS) is an autoimmune
neurodegenerative disease of the central nervous
system (CNS), and many factors are involved in
lesion formation. Recent studies suggest that gut
microbiota affects the pathogenesis of MS?®. On the
other hand, circulating exosomal miRNAs in the

blood are also involved in MS. However, it is not
yet fully understood how the microbiota is related
to the immune responses and also if there is any
association between microbiota and circulating
miRNAs in MS.

FiE (Methods)

Here we hypothesized that gut microbiota might
control the host immune system through blood-
circulating miRNAs. Based on the hypothesis, we
generated gut microbiome dysbiosis model mice
by oral administration of 200uL of non-absorbing
antibiotics cocktail (ABX) containing kanamycin
(Img/ml), vancomycin (0.Ilmg/ml) and colistin
(2000U/ml). The model mice were subjected to
treatment  of
encephalomyelitis (EAE) by a conventional

experimental  autoimmune
method®. Lymphocytes were collected from the
CNS, spleen and blood to see the percentage of T
cells. For cell-free miRNA analysis, total RNA
was isolated from the plasma by a Plasma/Serum
circulating and exosomal RNA Purification kit,
and miRNA expression profiles were examined by
a DNA chip of mouse miRNAs (3D-gene chip;
TORAY INDUSTRIES, INC)?.

#E R & EE (Results & Discussion)

Results indicated that: i) ABX treatment altered
gut microbiome, ii) the frequency of total T cells
in the CNS was reduced in EAE mice treated with
ABX compared to untreated EAE mice, and iii)
ABX treatment ameliorated the EAE clinical score.
Expression profile analysis of circulating cell-free
miRNAs in the blood showed a marked difference
in the expression of miR-21a-5p, miR-122-5p and
miR-223-3p among normal, EAE and ABX treated
EAE mice. The results suggest the possibility that
cell-free miRNAs might be implicated in the
association between gut microbiome and auto

immune response in EAE mice.

#&# (Conclusion & future plans)
The study we did here contains preliminary



experiments, but the data suggest an intriguing

association between gut microbiome and immune

response in EAE and also possible association

between blood-circulating cell-free miRNAs and

microbiota. To further clear the associations, more

extensive studies need to be carried out in the
future.
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1-5 Development of novel therapy and diagnostics through

understanding of the intractable neurological diseases

Principal Investigator:
National Institute of Neuroscience, NCNP

Takashi Yamamura

The purpose of this study is to elucidate the mechanisms of presumably
inflammation-mediated intractable neurological diseases and to develop
novel diagnostic methods and therapeutic strategies in order to improve the
prognosis of the patients. The subjects of this research group include
autoimmune encephalomyelitis, NINJA (normal brain neuroimaging
accompanies neuroimmunologically justified autoimmune encephalomyelitis)
and autoimmune encephalopathy/encephalitis and ME/CFS (myalgic
encephalomyelitis/chronic fatigue syndrome) among others. For this purpose,
we take a strategy to combine basic and clinical researches, and our team
includes neurologists, radiologists, pathologists to promote inter-institutional
collaborations.

In the previous year, we have succeeded in detecting cytotoxic lymphocytes
in normal appearing autopsy samples from various intractable neurological
disease patients. Of note, we have applied state-of-the-art methodology
including searching anti-neuronal autoantibodies, brain MRI analyses and B

cell repertoire analyses by next-generation sequencing.



