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HMSN-P Case 1(AN63) Case 2% (AN67) Case 3 (AN69) Case 4 (AN31)

NHO HhiBiKkz pTDP-43  TFG pTDP-43  TFG pTDP-43  TFG pTDP-43  TFG
Cerebral cortex

Primary Motor cortex = - 5 = = - NI NI
Other neocortex " = - + - - - NI NI

Limbic
Amygdala = = + - - B NI NI

Hippocampus o = > = = NI NI
transentrhinal/entrhinal - + 2 - - - NI NI

Basal ganglia and Thalamus

Striatum - . + + o = NI NI
Globus pallidus = = - - - - NI NI
Thalamus © - i + NI + NI NI
Midbrain
Oculomotor nucleus NI NI + - - = NI NI
Red nucleus - = W = = - NI NI
Substantia nigra = = & -+ = - NI NI
Pons
Facial nucleus -] + NI NI = + NI NI
Pontine nucleus - = = - = - =5 +
Locus coeruleus NI NI NI NI - - + +
Medulla oblongata
Hypoglossal nucleus = + = . - + NI NI
Reticular formation = + & + - + NI NI
Inferior olivary nucleus = + i + = + NI NI
Cerebellum
Cerebellar cortex - NI = = = = NI NI
Dentate nucleus . NI - + = - NI NI
Spinal cord
Anterior horn = + = + - + = =1
Posterior horn = > = -+ = = = =
Intermediate lateral nucleus © = = = = - - -
Clarke's column = i = = = = NI NI
Onuf's nucleus -] + ] + = S NI NI

Peripheral tissue
Dorsal root ganglion NI NI 5 + | + NI NI

t: frontal, temporal, parietal, and occipital
§ : Case 2 complicated by age-associated limbic TDP-43 proteinopathy (type A)

Scoring with the 3rd DLB Consensus Guideline
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Global Neuro CPC
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BBAR Protocol (Www.mci.gr.jp)
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Frozen Half

8 areas: 4% paraformaldehyde two over nights

(McGeer’s method @ British Columbia)
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Sampling of Spinal Cord
Th4 Cc8

Biceps Phrenic Nerve, Diaphragm

Sural Nerve, Short Peroneal = 4% PFA 2 overnight, 2.5% GA overnight

ga“.da S2s1 L5
quina
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a copper plate chilled in refrigerator on sliced dry ice

RO BHAEI LR T AT A AR —"T1To T, BBARIRAE I ZRAFL CUOET, B AR 5
I EZAZ 37~ FDin situ hybridizationlZ AW CTRONIZHEZISEL T ET,

35



Total RNA Quality Check (Dpt.
DNA & RNA Back Up

(Frozen frontal pole)
BBAR (N=48: ROW) vs Control (N=78: NP)

RNA Quality of BBAR is better than
rapid autopsy control, probably due to a
very short cooling interval (interval
between death and transfer to a
refrigerator).

ROW vs NP_RIN

° -
~:.

RIN
W
1
[ ]

ROW
Institute
Mann-Whitney’s test, P < 0.0001

Mol. Biol. Niigata} Univ. BRI)

28: 44 Mann-Whitney’s test
- P <0.0001

Institute

ROW vs NP_28S/18S ratio
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Mann-Whitney’s test, P = 0.0002
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Tau pathology is characteristic for each disease

AD Pick CBD
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N .0. B
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3Rtau + 4Rtau 3Rtau 4Rtau 4Rtau
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Immunoblot analysis of sarkosyl-insoluble tau in tauopathy brains

PiD PSP _CBD _FTDP-17T AD
1.2 3 4

5 6 7 8 9 10 11 12 13 14 15
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= = N

0- == .

IR

25-
28 -22".- _-m el

T46 (Tau 404-441)

Tau conformation may be different among the diseases.
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Staining
Routine : H.E., K.B.
Special : Gallyas-Braak, methenamine silver,

Elastica Masson, Congo red, thioflavin S
Immunohistochemistry with automatic stainer (Ventana)

Epitope Antibody Clone
AB11-28aa 12B2 (IBL) monoclonal
phosphorylated tau AT8 (Innogene) | monoclonal
3R/ 4R tau RD3/ RD4 monoclonal
phosphorylated psyn64 (Wako) |monoclonal
o- synuclein
Ub|CIU|t|n Slgma po|yc|ona|
Phosphorylated TDP43 PSer409/410 monoclonal
FUS/ TLS Sigma polyclonal
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CNS Screening tau Lewy TDP AB
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BBAR Degenerative Pathology Database

A/G CDR PMI NFT AT8 SP CERAD Thal LB LB score DLB 3rd
93M 3 11:22 4/3 3/3 2 2 5 4 4 Limbic
(amyﬁiala
predominant)
Grain AA AT ubD TDP ApoE  RIN NPD
0.5/ 1c 1 3 TiM1SO0 3/3 841 AD, LBD,
0.5 CVDE
A/G age/ gender
CDR (clinical dementia rating): 0-3
PMI: postmortem interval
NFT (tangle: Braak Stage): 0-6
AT8 (tangle: AT8 Stage) 0-6
SP (senile plaque: Braak Stage): 0-3
CERAD 0-3 (0-C)
Thal (amyloid Thal Stage) 0-5
Lewy (Lewy body, BBAR Stage): 0-5

DLB score (DLB 15t Consensus Guideline)
DLB 3" (DLB 3" Consensus Guideline)

Grain (argyrophilic grain, Saito Stage): 0-3
AA (amyloid angiopathy, BBAR Stage): 0-3
AT (astrocytic tangle): 0-3
UD (ubiquitinated dots): 0-3

TDP (TDP-43 proteinopathy, temporal, medulla and spinal) 0-3

ApoE (apoE genotyping)

RIN (RNA intergrity number)

NPD: neuropathologic diagnosis (AD: Alzheimer disease; LBD: Lewy body disease; CVDE: embolic infarct)

BEE T LA R I TIE R TOIEFNIAT = Fa LT 21T TRV, 20T —X
DRI & TR IE DR — AL F 5,




Lewy body disease

Kenji Kosaka 1980

Parkinson disease

Brain
Stem

Neocortex

| SN

SC

Limbic
amygdala
Meynert
Y | olfactory bulb
| |Hypothalamus
PPN
IMLC
PANS
Symgathetic Adrenal Digestive
gl. tract
\ Cardiac Pure
B Autonomic
Failure
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BBAR Lewy/|MATR D 5 & #1 #8 F HI B 25

Sengoku, 2008

i JNEN (ZF#E. )
Salto, 2003, 2004 (RERERE LR E)
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Funabe, 2013
Sakashita, 2021 Neuropathology B
Neuropathology (AAXBIFREFERE)
58 TR Saito 2020
(BAXHEFEZRE) Movement Diord (ZE#F)
R ERZ
Ito, 2014 Mitsui, 2006
Int J.CEP — NS
B H’JJ_ " HEJE ’L‘ Hﬁ
Ikemura, 2008 Tanei, 2021
JNEN Acta Neuropath
Shishido 2010 \ BE
Neurology Fumimura, 2007
KRB JNEN
Eu BEX
Sumikura, 2015 : = 201
Acta Neuropath Com J Iar'gsritglzs 016
s B 7 /% 42 J Park |
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| Braak’s Rostral Extension Pradigm of Lewy body pathology

Neocortex

| (rostral extension)

Brain Stem
(B)

Olfactory- Amygdala Extension of Lewy body pathology |

| Sengoku et al 2008 |

| Olfactory Bulb |

Body First

Limbic

(L)

\

Neocortical

(N)

Brain First

Neocortical

| Peripherﬁﬂ AON Amygdala

(A)

(Limbic)

BraakD RIH2BIZCED | IR ICBEL BT DL R E 2R 22
& (TR ERD BT CEY R EZ & TR RN R D/ 2B L £ LT,

AE5Z2F LT,

50



American Association of Neuropathologists
Moore Award

Presented to

R. Sengoku, Y. Saito, M. [kemura, H. Hatsuta, Y. Sakiyama, M. Sawabe,

K. Inoue, H. Mochizuki and S. Murayama

For the Best Paper on Clinico-Pathological Correlation

Incidence and Extent of Lewy Body-Related a-synucleinopathy in
Human Aging Olfactory Bulb

San Diego, California

7 April 2008
e Q( 7N /ﬁ M/ ///A
Rona]d L Hamiltoh léfﬁ‘/e/y A. Goldg Geo e Perry
Awards Committee Chair \ President Secretary Treasurer
J

Fex OWFEIX20085 K [E MR Bl =S Moore B 452 B L E L7,
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Recombination of repeat elements generates somatic complexity in human genomes

* Kidney * Brain
= Liver +«iPSC/iNeurons

¥

+/- Repeats capture and sequencing

A 4
il a5 S8 a5

Hybrid @ .- i
Alu element el A B Ll

Somatic Recombination
of Repeat Elements

Cell 185, 3025-3040, August 4, 2022

1. Somatic recombination of Alu and L1 elements
is widespread in the human genome.

2. Somatic recombination events of Alu and L1
elements exhibit tissue-specific hallmarks.

3. Neuronal differentiation of iPSCs is
accompanied by changes in recombination
profiles

4. Somatic recombination profiles are altered in
Parkinson’s and Alzheimer’s diseases

Methods:
All post-mortem human samples were obtained from the
Brain Bank for Ageing Research
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Structure- based classifications of tauopathies

Tauopathies
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Figure 2. Cryo-EM structure of a-synuclein filaments from Parkinson’s disease, Parkinson’s
disease dementia and dementia with Lewy bodies (Lewy fold). (a). Amino acid sequence of
human a-synuclein. N-terminal region (residues 1-60) in orange, NAC region (residues 61-95)
in green and C-terminal region (residues 96-140) in blue. Thick connecting lines with
arrowheads indicate B-strands. (b). Cryo-EM density map and atomic model of the Lewy fold.
The filament core extends from G31-L100. Islands A and B are indicated in grey. (c). Schematic
of the Lewy filament fold of a-synuclein. Negatively charged residues are in red, positively
charged residues in blue, polar residues in green, apolar residues in white, sulfur-containing
residues in yellow and glycines in pink. Thick connecting lines with arrowheads indicate B-
strands. Unknown residues are indicated by question marks.
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