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An autopsy case of Alzheimer’s disease with
amygdala- predominant Lewy pathology
presenting with frontotemporal dementia- like
psychiatric symptoms

& F LR RTRIEES] (Beck et al: Neuropathology, in press)
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A clinicaopathological study of ALS with L126S
mutation in the SOD1 tene presenting with
isolated inferior olivary hypertrophy

et al., Neur hology 2019
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Amyotrophic lateral sclerosis with speech apraxia,
predomina upper motor neuron signs and
prominent iron accumulation in the frontal

operculuma dn precental gyrus

Mitani et al., Neuropathology 2021
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Spinal muscular atrophy type 2 patient who survived 61 years
- Autopsy case report

Yamadera M, Neuropathology, in press
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Case Reports from BBNDNPD
) National Hospital Oraganization
Osaka Toneyama Medical Center

TDP-43 Proteinopathy Presenting
with Typical Symptoms of N
Parkinson’s Disease =
Rika Yamashita, Goichi Beck, Yuki Yonenobu, Kimiko Inoue, Akihiko ‘

Mitsutake, Hiroyuki Ishiura, Masato Hasegawa, Shigeo Murayama,
Hideki Mochizuki. Movement Disorders 2022;37:1561-1563.
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The 64t Annual Meeting of the Japanese Society of Neuropathology

B66IHFMELFTAR SAXE

The 66t Annual Meeting of the Japanese Soclety for Neurochemistry
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Beyond the fusion of molecules and morphology
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- v ' September 28, 2018
Th e I nte rn a | 0 n a Post-ICN2018 conference @
The Brain Bank for Aging Research
Tokyo Metropolitan Geriatric Hospital &
Institute of Gerontology
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September 28 (Fri.). 2018  [EEXIE Tokyo Metropolitan Geriatric Hospital &
13:00-16:30 Institute of Gerontology {(Japan)

Julie A. Schneider (ko unvesiy medicel Center, Usa)

qud[ey T. Hyman (Mass. General Hospital. Harvard Medical Schodl, USA)
Bernardino Ghetfi (noienouniversty. usa)

Colin L. Masters e uaessity of metoune. Ausroso)
jngeborg Huiﬁnga {Netheronds Insfitute for Neuroscience, The Nethedonds)
Shigeo Muraqua (Tokyo Met. Geriatric Hosp, & Inst. of Gerontology, Jopan)
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Frnovolive Arect — Pioionms lor Advanced Techne
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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)

Fixed HaIf
Brain: 29 areas; Spinal Cord: 9 segments

ALSIZALS cut
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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

L L o I i 0 ) 1 s .

B S T LA N TR 20 CERILL . BEARIZ T DAL LASM T2 CHRE L C
WET, BRI FUIEE AL 72N EIT I T D72 T, RIKKFEE B 4
DALSHFFEIZFRAEL T ET,




a copper plate chilled in refrigerator on sliced dry ice

IROBFE IR T AT A AT Z =TT T BRIEAE I RAEL TOET, BRI i
I EZAZ 37~ Din situ hybridizationlZ AW CTRONIZHEZISEL T 0Ed,
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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
9]
1
[ ]

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

Mol. Biol. Niigata Univ. BRI)

Mann-Whitney’s test
409 AN P <0.0001

Institute

ROW vs NP_28S/18S ratio

2.0+
1.8
1.6 <
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1.4 & o o
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Jos]| o | -eheces-
0.6 o 7 QS O 00
1 >O & QO OS>
0.4—_ . <><><><><>(><><>
0.2
0.0 T T
ROW NP
Institute
Mann-Whitney’s test, P = 0.0002
080121 (Mon)

BB o3 1 IR BRE W ) (i O T, RNA Integrity NumberZ 25 CHRIEL | 5>
RNA., DNANR YT o 7P BRI BT E S, B0V HE T, ARFHRMIFC
T, FEIT24FER365 H ki IR IC IV IEZ R IXE VO TT N, iR EH
(TTEARDNE IS IR I A DRI 2NN ST L FFD IRV R ERTL TR 5
NDZEIZID, Fox DFRTILTODRER LIS TOET,
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Tau pathology is characteristic for each disease

AD Pick CBD
1 . > - 2k 37
. “_"-_‘ka”':
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. o — - \
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w - 3R2N L. - 3R2N
- 4R1IN B - 4RIN A - 4R1IN
- 3RIN - 3R1N
- 4RON S8 - 4RON
- 3RON - 3RON

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

150-
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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

S IR BUARZ W, HiEE R b ECABLTWET,
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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,
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Recombination of repeat elements generates somatic complexity in human genomes

» Kidney * Brain
* Liver +iPSC/iNeurons

A4

+/- Repeats capture and sequencing

A 4
cwsece P MR

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

CelllZH T FEFR LT E T, Bl DISED DD E LT, I LA Crecombination?)’
X, ZN0PD, ADTIE R DLVIHFER T,
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BBAR Lewy/|MATR D 5 & #1 #8 F HI B 25

Sengoku, 2008
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Sakashita, 2021 Neuropathology B
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58 TR Saito 2016
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Acta Neuropathologica Tanei et al 2021
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B FAEEEIR 1,057 41
(2003~2018)

518 #1
(2008 & ~ 2018 )
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Acta Neuropath in press
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BEODLE—/MAREBIZIEEEIZIKTET S Tanei et al 2020 Acta Neuropath 5555 5718 &
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N R = oo s oz Matsubara T et al
MIBGIL B U FREBREEFAE  Nouroiogy 2022

Non-LBD (n=26)

21K (n=56) LBD (n=30)

B, MF 29:27 17:13 12:14
FET-BE B 4EHS (vear), mean =+ SD (range) 82.2 = 9.3 (41-99) 84.9 = 7.5 (68-99) 79.0 = 10.2 (41-91)
5.0 % 4.2 (0.1-16.2) 5.0 + 4.7 (0.2-16.2) 5.0 + 3.6 (0.1-12.3)

3.8 + 2.8 (0.3-8.6)
8.8 + 4.6 (0.5-18.5)

FIE—LIHRRAFF (year), mean =+ SD (range)
LU F-E|#&RFR (year), mean + SD (range)

4.1 % 3.2(0.1-12.8)

3.9 + 3.0 (0.1-12.8)
9.1 + 5.0 (2.4-19.0)

FEfREARE (year), mean =+ SD (range) 8.9 + 4.8 (0.5-19.0)
WFAEIR
EBERK, 0 (%) 37 (66.1) 18 (60.0) 19 (73.1)
DAMEEIEE, n (%) 17 (30.4) 10 (33.3) 7 (26.9)
BEBEEE, n (%) 2(3.6) 2(6.7) 0(0)
BRERE
R, 0 (%) 10 (17.9) 4(13.3) 6 (23.1)
BME, n (%) 23 (41.1) 13 (43.3) 10 (38.5)
(LU FLRID) I LER, n (%) 1(1.8) 0(0) 1(3.9)
BETTL, n (%) 1(18) 0(0) 1(3.9)

Neurology third revision
2021 E MM REBRE

A Neurology | ZH# SN F e A2 /R L £ 3, MIBGL L > T 7T 74— % HifT
L. SR 15725661 O C 9, 01 R FEERNI825% , BN E R FIERED2/3, 78
FIRERERE B RERED 1/3FR . A AYMRFSIEREN DT, JWEEZWLBDREEIE
LBDHE T, W HIZHL R ZIZHVER A,
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SUFTIT4DEHEERREBEMZHELLTLH2ITEIE

1.0
09 1Z1.MIBG ™ ™ REE
0.8 DHVFT 54 (95% Cl) | (95% CI)
0.7 Early H/M ratio o1 70.0 96.2

06 (cut off: 2.20) ° (50.6-85.3) (80.4-99.9)

>
S 68 Delayed H/M ratio 80.0 92.3
2 24 6 2 24 ‘ :
5 (cut off: 2.20) (61.4-92.3) (74.9-99.1)
o 03
. 100.0
0211 EaryHMratio 004 (0.85-099)  Delayed H/M ratio 24 6 0 26 80.0 (86.8-
0.1 — Delayed H/M ratio  0.93 (0.83-0.98) (cut off: 1.81) (61.4-92.3) ’
i — Washout rate 0.87 (0.76-0.95) 100.0)
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 Washout rate 24 6 4 22 80.0 84.6
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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.

Nature on line
2022.9.26

LB —/IMKRDCryo- EM structured, Bl G L £ LT,

53



TUADINDG - INF1))—REFT, KR KZ (2022)
SEME - HREETL ALY BEE FILEE

FRi5 (FEAR £ AFH#
AEE—
IUFHSE

KB4 (FREAR) RER A
LT EE

SEEILAv/\vH70o:

RIGECEA/NR

& ERtEF
EHEHEIMEE (EHERERE) R B
MEE ENESSI)ES
NEEF
EAEF
RERE (RERKE) =N &
R 21
OREfRIEZ EHEE BEEZE
Y —FI R r— HEEM
A—TA4F—3— INBE A
Bifrg EH=&F
hE 8
JIB%EA
PETt> 42— (BREEEI{R)
HEEE BHEZ

W AR

EMEFF
AlZR—
a8 K

I8(2022), R REMER R EFEEERE L 2—

EBRMEITLA N (BRI - N4 —RE58—)

A e 4% P9 £
HME FH ZF
Mz h R R EAFE
EMEHE S
EE RRER
HERF
E8 K2 F
ERIEH
EEEMEE HZK B
YNEYT—a F
EMEE MEBEELT
EE
& i mH
RIEED WL
HE FHESE
TSt R EL
EE 18 L BT HR

Hox DA N—FRLET, BOKTIEEA/NNE SRR I FCEAL TOET,
R REHIT B —FELL T, B2 —DOL2 BN T AKEZ 5S> TWET,

54



