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B Research aim (B#))

The research projects of this laboratory are focused on investigating how chronic
neuroinflammation affects the pathological processes of Alzheimer’s disease (AD) , and
Parkinson’s disease (PD) and related Lewy body diseases (LBD. There are still many unanswered
questions about the interactions of inflammation with degenerating neurons and how this affects
their production, responses to and removal of the insoluble proteins of AD or PD/LBD, namely
aggregated amyloid beta peptide, aggregated/phosphorylated tau and aggregated/phosphorylated
a-synuclein. Different cells are involved in neuroinflammation with the primary one being the
microglia, the brain resident tissue macrophages.With the identification of gene changes associated
with microglia enhancing the risk of AD, neuroinflammation has become a focus for developing
treatment strategies. Microglia can produce large amounts of neurotoxic molecules if activated,
but the question is “Are they actually doing this in the AD brain™? Microglia can also be highly
protective if exposed to different chemicals. A related researchtheme is how and why do the
brains natural defenses against inflammation fail? There are different systems that control the fine
balance of pro- and anti-inflammation to maintain brain homeostasis, but they become defective
with disease and aging.

Specific Projects.

a) Defining the scope of inflammation in human brain tissue. This project has used the microglial
marker P2RY12, a receptor for ADP/ATP, to identify homeostatic (non-activated) microglia that
are doing a maintenance function and identify their association with activated proinflammatory
microglia. As P2RY12 is rapidly downregulated when microglia become activated, the association
of this and other microglia markers will be able to define the areas of inflammation in the human
brain in relation to plaque and tangle pathology (see panel A) . With this information, it will be
possible to develop more refined anti-inflammatory treatments. Related to this has been our
findings that a variant form of the protein CD105 recognized by specific antibodies is a marker for a
specific subset of activated microglia.

b) The neuronal anti-inflammatory ligand CD200. CD200 is a protein on the surface of neurons



with the sole function of deactivating microglia by binding to their CD200 receptor. This
interaction turns off inflammation thus protecting neurons from damage. Loss of this system results
in enhanced tissue damage, and we showed that CD200 becomes deficient with AD and aging,
but not in PD/LBDs. The factors that regulate the expression of CD200 in human neurons are not
understood, and basic studies will identify how to therapeutically enhance this protein expression
and function. The interaction of CD200 with its receptor is mediated by short amino acid
sequence interactions. Enhancing this system therapeutically may be possible with short peptide.

c) Understanding defective lysosomal function/autophagy in AD/PD. A central question for
neurodegenerative disease is - why are insoluble aggregated proteins allowed to accumulate in
the brain? Cells have machinery called lysosomes for handling these unwanted materials. This
question is also important for neuroinflammation - “why do microglia not efficiently remove amyloid
plaques?” We are approaching this by examining the properties of the autophagy and lysosome
master regulator Transcription Factor EB (TFEB) in human AD brains. Activating this factor
increases the removal of AG and a-synuclein, but it is unknown whether there is a deficit of TFEB
in AD brains. Understanding this feature will help in devising therapeutic strategies.

d) Three-dimensional human cell culture models for neuroinflammation. Many of the drugs that
have failed to show effects in treating human AD and PD patients were very effective in rodent
animal models of these diseases. It is generally agreed that validated human cell models of these
diseases are also needed to test agents at some stage. We are developing and validating a novel
3D cell model system for neuroinflammation studies using differentiated cholinergic neuronal-like
cells and microglia-like cells for basic and translational application. The goal is to develop a model
similar to the human brain (panel B) .

M Laboratory Members (X~ /X —)

MW mF  Shigeko Takeuchi.Ph.D Anarmaa Mendsaikhan
FHERIE Special Contract Assistant Professor RERE Ph.D Student
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International Symposium

Since 2000, we have held annual international symposia aiming at contributing to the development in
neuroscience research by further international collaborations.

(1)

The 21st MNRC international symposium: scheduled on April 11, 2016

Title: “Novel Diagnostic and Therapeutic Approaches to Alzheimer’s Disease: Results from Animal Models
and Prospects for Clinical Applications”

Guest speakers: Dr. Robert P. Friedland (University of Louisville School of Medicine, USA)

Host speakers: Naoko Kameshima (Panasonic Healthcare, and MNRC)

The 22nd MNRC international symposium: scheduled on October 28, 2016

Title: “Neurodegenerative Diseases: New Insights of the Pathological Process”

Guest speakers: Dr. Robert P. Friedland (University of Louisville School of Medicine, USA)
Dr. Douglas G. Walker (Arizona State University, USA)

Host speakers: Masaki Mori (MNRC)

The 23rd MNRC international symposium: scheduled on October 30, 2017
Title: “Alzheimer’s Disease: New Insights of the Pathological Process”
Guest speakers: Prof. Lih-Fen Lue (Arizona State University, USA)

Brittany N. Dugger (University of California, San Francisco, USA)
Host speakers: Prof. Douglas G. Walker (MNRC)
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HERACBESERIR D, MR CRIEBSNIEE 1 2B8AD FA A—I Y ITZRTHERKZITL. FASMI Young Investigator
Travel AwardZZ8 U&E Ui (201784 5H826H).
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FLER=MEE (KERSHIRZE) HESONBAMRERZMERT. ALSICNT H4UTT Y ROY 1 ~EIERHE
fatEaEICBIT B FK"A novel cell transplantation therapy for familial ALS using oligodendrocyte precursor
cells expressing scFv recognizing misfolded SOD 1~ Z{TL\. REF KA Y —8E (BHEFY) ZFELF LI (2018
F5823H).
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