(1)
[16dm0207013h0003]
FRk2 94F 5H19H

Wopko 2 8 S EFE MR JE B O R W E F

I EAER
¥ 4 (BAEE HEHEIRC L AMESRER Y NU— 2 ORI = b

(I FE) Brain mapping by integrated neurotechnologies for disease studies

MRS - (BAGE) ZMEMSEAMEIC K DHERER » N U —27 B D25
(#x 3E) Comprehensive researches to elucidate neuro—network dysfunctions in

neurodegenerative dementias

MEBRRHSE (AASE) BORERRRIRY #i% - B 2—R g B
e &0 K4 0 (3% 58 Tokyo Medical and Dental University, Professor, Hitoshi Okazawa

EojE ®ORM o FRk 284 4H 1H ~ Yk 294 3H 31H

SrHRgE (HAGE)
PRFERE @ FE

WHERRRE S (HAGH)
s Bk K40 OF FR

II. BEROBE (RFERTZERE)

Fsg

PRI L DERE R~ N U — 27 ORI 0 Y27 b BNESEELS ~—F v ML OFLovlb, f#
TG L UL, AEERE L~ e b & OFARIEDSBRO TENZ & DM RORIS T D, FIRAILS E ORI LY
~—Et v METAOREEAN LD, BRI N—T « WA EERT — AITRE < 2 o0 AEA HiET, #1
DBEIET, 3 KRARANEMRREMEZ R E L, & NREHED I 7 1« ~ 7 o ffiRIRIEE ORI LR & T
L. 3 RAREHER RO GEME « FRRMEAEAT 5 2 LIcd D, 20 EEE, ZNDOERE PR
ELIH L, 2D OIFEREFIR LT AR O SE aR B 2 PR & iR L CRiR 2 Z & i2d b,
Flo, TNHEREU T, MRAMRET— LW OIFEIIZEOHEEEZTT 5, ZHOHDHBICIR-> T, ER2 84
DFFFEEAT, FRILL N DR AT,

FOUERERIREE « MR DI, TV A ~—JRODIEIERT « BEERTOBFIN AL AR Z ENSEATIEN S



JRENT-MARCKS U U i{l.  (Tagawa et al, Hum Mol Genet 2015) (22T, & BT 2D, RIS
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JNERAE R « HARGIE, NODDI 72 EO A8 MRI(Kamagata K. Expert Rev Neurother. 2016) °X U >~
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(Kamagata K. MRMS 2016, Sato K. Acta Radiol open 2017)
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Marmoset is a newmodel that has a great advantage in investigation of molecular, cellular and neural circuit
levels of pathologies highly homologous to human patients, which is one of the main focuses of BRAIN/MINDS.
Taking the advantage of marmoset model by collaborating with central institutes of BRAIN/MINDS, our
neurodegenerative disease research group aims for revealing chronological changes of
micro/macro-heurocircuit pathologies focusing on the commonal ity and specificity across multiple types of
degenerative dementia, and for elucidating morphological, functional and molecular bases of
neurodegenerative dementia, and apply the knowledge to therapeutic development. This group also supports
col laboration with the central institutes and with the other clinical research groups. Along these aims
of neurodegenerative disease research group, we conducted the research programs in 2016 and obtained the

outstanding results as fol lowing.

The Okazawa group at Tokyo Medical and Dental University advanced investigation of MARCKS
phosphorylation that had been shown changed at the ultra—early phase of Alzheimer’ s disease by their
previous study (Tagawa et al, Hum Mol Genet 2015). They showed this year that MARCKS is phosphorylated
at Serd6 in the ultra—ear|y phase of Alzheimer’ s disease; a DAVP molecule HMGB1 induces phosphorylation
of MARCKS at Ser46; HMGB1-TLR4—ERK/JNK pathway mediates the phosphorylation; pSer46-MARCKS is a direct
biomarker of neurite degeneration; anti-HMGB1 antibody therapy delays the onset of Alzheimer’ s disease
model mice (Fujita et al, Sci Rep 2016).

The Sobue group at Nagoya University reported that the caudate nucleus head and its networks were the
most vulnerable to lesion in sporadic FTLD/ALS patients associated with cognitive decline with FTD
features (INEN. 2016, ALS/FTD. 2016). Based on the present findings, we performed probabilistic reversal
learning test, which can assess the abnormal ity of decision making related to the caudate nuclear network
involvement in patients with FTLD/ALS. The patients presented a characteristic decision making pattern
prior to present of cognitive decline compared to healthy subjects. The group has performed histological
analysis on a FUS-silencing marmoset by injecting AAV encoding shRNA against FUS into the cortex. The
group verified the effect of FUS suppression by shRNA and found no apparent toxicity by AAV injection.
The group also generated a caudate-specific FUS—silencing marmoset model using the same technique.

The Tomita group at The University of Tokyo established the model system that optogenetic stimulation
inentorhinal cortex neurons rapidly increased ISF tau in hippocampus for analysis of circuit specific—tau
pathology spreading. They also revealed that PICALM and BIN1, genetic risk factors for Alzheimer disease,
affected the intracel lular trafficking of B—and y—secretase, respectively, toalter the AB production
(Kanatsu et al., Hum Mol Genet 2016; Miyagawa et al., Hum Mol Genet 2016). The University of Tokyo Hospital
has estab|ished a network for amyloid PET imaging in col laboration with NCNP group, enabling the clinical



study in FY2017. Network analysis of MRI volumetric data on existing data from J-ADNI was done in
col laboration with NCNP group.

The Hattori group at Juntendo University has developed a specific vector and is generating a Common
marmoset mode| for PARK22 Parkinson’ s disease. As a specific and surrogating biomarker for Parkinson s
disease, we identified a plasma metabolite in the downstream of polyamine metabolism. The levels of
metabolite correlated with disease severity aswell as radial diffusivity of the hemispheric white matter
measured with diffusion tensor imaging collaborating with Prof. Aoki’ s group

The Matsuda Group at National Center for Neurology and Psychiatry registered MCI patients satisfying
the selection criteria and healthy elderly (including preclinical AD) for elucidation of neuro—network
dysfunction due to degenerative dementia,, and acquired structure and fiber connectivity MRI, amyloid
and tau PET and cognitive function data. As the volumes of CAl1, subiculum and entorhinal cortex in the
medial temporal structure decreased, it became evident that tau accumulation progresses to the temporal
| obe neocortex and cognitive function decreases. Also, inpreclinical AD, it was detected that the fai lure
of the structural network occurred over time.

The Aoki group at Juntendo University studied changes of location, integrity and direction of white
matter in patients with degenerative dementia using next—generation diffusion MRI such as NODDI (Kamagata
K. Expert Rev Neurother. 2016) and myelin map (Hagiwara A. AJNR 2017). They also compared and val idated
next—-generation diffusion MRI comparing transparent mice brain as a translational research (Kamagata
K. MRMS 2016, Sato K. Acta Radiol open 2017).

The Higuchi group at National Institutes for Quantum and Radiological Science and Technology initiated
an exploratory clinical PET study on a new—generation, high-contrast tau PET probe. Pharmacokinetics
of a-synuclein PET probes was also assessed by PET of wild-type mice, and the development of TDP-43
probes was conducted by identifying structure-activity relationships. Novel neuroinflammation PET probes
targeting translocator protein were evaluated in rodents and non-human primates. Moreover, imaging of
DREADD and DREADD-mediated manipulations of neurocircuit functions were enabled in animals (Nat Comm
2016; J Neurosci 2016).
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