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1-5 Development of novel therapy and diagnostics for

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 develc;p
novel diagnostic methods and therapeutic strategies aiming to improve the
prognosis of the patients. The subjects assigned to 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), intractable neuropathy among
others. For this purpose, we take a strategy to combine basic and clinical
researches, and our team includes neurologists, radiologists, immunologists,
and neuroscientists to promote inter-disciplinary collaborations.

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

analysis and cell-free miRNA analysis.
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Biomolecules that are associated with
neurological diseases may become useful

biomarkers for early diagnosis, early medical

treatment and catamnestic observation of the
diseases. To find 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 MS3. 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. ‘

77 #:(Methods)

Here we hypothesized that gut microbiota might
control the host immune system through blood-
circulating miRNAs. We generated gut
microbiome dysbiosis model mice by oral
administration of non-absorbing antibiotics
cocktail (ABX) containing kanamycin,
vancomycin and colistin. The model mice were
subjected to EAE by a conventional method.
Lymphocytes were isolated 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 analysis was performed
by a DNA chip of mouse miRNAs (3D-gene
chip; TORAY INDUSTRIES, INC)? and Real
time PCR. Inhibition of miRNAs in model mice
was performed by intravenous administration of
antisense oligonucleotides of miRNAs. In vitro
LPS stimulation to epithelial cells was done and
miRNA expression was examined.

#% R L Z £ (Results & Discussion)

The results exhibited that changes in gut
microbiome by ABX  administration
ameliorated EAE. MiRNA profiles and real-
time PCR analysis indicated that miR-21a-5p
and miR-146a-5p were present in the blood of
EAE mice, but markedly decreased in ABX-
treated models. In addition, administration of
their inhibitors (antisense oligonucleotides) to
EAE models resulted in the reduction of the
EAE severity and also T cell frequency in CNS.
When epithelial cells were treated with LPS, the
cells secreted more exosomes and cell-free
miRNAs, i.e., LPS stimulation causes the
induction of secretion of -exosomes and



miRNAs. Taken together, the results suggest the
possibility that exosomal miRNAs may be
related to the connection between gut
microbiome and auto immune responses in EAE
models.

#&a(Conclusion & future plans)

Our current study may provide us with new
insights into the relationship between gut
microbiome and EAE with the addition of
blood-circulating exosomal miRNAs as
possible messengers. To further clarify the
relationship, the target genes for miRNAs need
to be determined.
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