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HMSN-P Case 1(AN63) Case 25 (AN67) Case 3 (AN69) Case 4 (AN31)
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Cerebral cortex
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Basal ganglia and Thalamus
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*: frontal, temporal, parietal, and occipital
§ : Case 2 complicated by age-associated limbic TDP-43 proteinopathy (type A)
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An autopsy case of Alzheimer’s disease with
amygdala- predominant Lewy pathology
presenting with frontotemporal dementia- like
psychiatric symptoms

& & ILREBE A AT RIEES (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

Hideshima et al., Neuropathology 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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perineuronal glial

perivascular satellitosis
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BBAR Protocol (Www.mci.gr.jp)
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Frozen Half Fixed Half

8 areas: 4% paraformaldehyde over 2 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
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Equina
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a copper plate chilled in refrigerator on sliced dry ice
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Total RNA Quality Check (Dpt. Mol. Biol. Niigata Univ. BRI)
DNA & RNA Back Up éﬁ; Aa Mann-Whitney’s test
(Frozen frontal pole) 01 e P < 00001
30—
BBAR (N=48: ROW) vs Control (N=78: NP) ¢ 1
= 207 A 4
RNA Quality of BBAR is better than s 5, N
rapid autopsy control, probably due to a 0] Taza .
very short cooling interval (interval 1 aeBend
between death and transfer to a o ROW
refrigerator). Tngtifute
ROW vs NP_RIN ROW vs NP_285/18S ratio
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9 [P o . 1.8
8 3 8 @d) 5o 1.6
7] o..:ho R o 149 o 2%
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41 © % 08] SR
3 * & 0,61 o %°%%0
2] 0.4] 388&%3
- ' J O
1—_ 0.2
0 T T 0.0 T T
ROW NP ROW NP
Institute Institute
Mann-Whitney’s test, P < 0.0001 Mann-Whitney’s test, P = 0.0002 0865 (i)
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Tau pathology is characteristic for each disease

AD Pick CBD
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Immunoblot analysis of sarkosyl-insoluble tau in tauopathy brains
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T46 (Tau 404-441)

Tau conformation may be different among the diseases.
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BBAR Protocol: Fixed Side

Frozen Half

TEARIDSSIZAN29 & AT 2800 H L TV v£9°, CERAD. DLB Consensus Guideline.
EuroCNS RecommendationZ#8#EL TV ET,



Staining
Routine : H.E., K.B.
Special : Gallyas-Braak, methenamine silver,

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

Epitope Antibody

AB11-28aa 12B2 (IBL)

phosphorylated tau AT8 (Innogene)
3R/ 4R tau RD3/ RD4

phosphorylated psyn64 (Wako)
o- synuclein

Ubiquitin Sigma
Phosphorylated TDP43 PSer409/410
FUS/ TLS Sigma

S IR BUARZ W, HiEE R b ECABLTWET,

Clone

monoclonal
monoclonal
monoclonal
monoclonal

polyclonal
monoclonal
polyclonal
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CNS Screening tau Lewy TDP AB
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BBAR Degenerative Pathology Database

CDR PMI NFT AT8 SP CERAD Thal LB LB score DLB 3rd

11:22 4/3 3/3 2 2 5 4 4 Limbic

(amygiala
predominant)

TDP ApoE  RIN NPD

TAM1S0 3/3 84 AD, LBD,
CVDE

A/G age/ gender

CDR (clinical dementia rating):

PMI: postmortem interval

NFT (tangle: Braak Stage):

ATS8 (tangle: AT8 Stage)

SP (senile plaque: Braak Stage):

CERAD

Thal (amyloid Thal Stage)

Lewy (Lewy body, BBAR Stage):

DLB score (DLB 15t Consensus Guideline)

DLB 3 (DLB 3" Consensus Guideline)

Grain (argyrophilic grain, Saito Stage):

AA (amyloid angiopathy, BBAR Stage):

AT (astrocytic tangle):

UD (ubiquitinated dots):

TDP (TDP-43 proteinopathy, temporal, medulla and spinal)
ApoE (apoE genotyping)

RIN (RNA intergrity number)

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

B TCORERNCAT =V LT A T CRY, 20T —2 BN FEIFFEZ & T e 7R D
NR—AE20FET,
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BRAN NS —AESK (FaiEHR) 69 (180) +12 (+16)
R ANEIR 147 (1,991f) +3 (+101)
JBEIRE v a—~RN20E

(B AR ERM T > X — 28 16001ETRE)

*MRI (VSRAD) A% 101 (17,264f51) +9
*PET R 84 (226f5%) +2
SRR OIERE RER 39 (#E#[E9fl, 2,582/, 3,195¢FF) +3
RNAFNY D w8y KEF 72 (f2FK%6,2004. BHFRIE - FANEE)
HRIZT o (B42)
#2020 SR E X 244 (Nature 2 (OActa Neuropath 1 )
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with the progression of Lewy body disease: a

Japanese cohort study of autopsy cases
Zen-ichi Tanei, Yuko Saito, Shinji Ito, Tomoyasu Matsubara,

Atsuko Motoda, Mikihiro Yamazaki, Yasuhiro Sakashita, Ito
Kawakami, Masako Ikemura, Shinya Tanaka, Renpei Sengo

Lewy pathology of the esophagus correlates
Tomio Arai, Shigeo Murayama
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MIBGIDJ'E]"%‘/ ?ﬁii%nl_l:ﬁﬁw Matsubara T et al

Neurology in press

24k (n=56) LBD (n=30) Non-LBD (n=26)
B&tk, M:F 29:27 17:13 12:14
FET-BBF 7 (vear), mean =+ SD (range) 82.2 + 9.3 (41-99) 84.9 + 7.5 (68-99) 79.0 = 10.2 (41-91)
SEAE-HIHREFR (year), mean = SD (range) 5.0 + 4.2 (0.1-16.2) 5.0 + 4.7 (0.2-16.2) 5.0 + 3.6 (0.1-12.3)
U F-EIHR R (vear), mean * SD (range) 3.9 + 3.0 (0.1-12.8) 4.1+ 3.2(0.1-12.8) 3.8 £2.8(0.3-8.6)
BRI (vear), mean % SD (range) 8.9 + 4.8 (0.5-19.0) 9.1 £ 5.0 (2.4-19.0) 8.8 + 4.6 (0.5-18.5)
MEER
EBAER, n (%) 37 (66.1) 18 (60.0) 19 (73.1)
RAEEEE, n (%) 17 (30.4) 10 (33.3) 7(26.9)
BEMEEE, n (%) 2(3.6) 2(6.7) 0 (0)
BR1ERE
FEPRFA, n (%) 10 (17.9) 4(13.3) 6(23.1)
BIE, n (%) 23 (41.1) 13 (43.3) 10 (38.5)
(LUFLBIO) EMPEDHRE, n (%) 1(1.8) 0(0) 1(3.9)
BEETE, n (%) 1(1.8) 0(0) 1(3.9)
Neurology third revision
2021 E MM RER S

AR DM MR BB TS LI 2E ik i a2 /R L E9, MIBGL s v T 757
4~%J}@ﬁb +I *ﬁ%ﬁ%hsdﬂ@*ﬁ%fﬁ FE T R L) AR 138205 . IE B IR I8 SERE
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1.0
- PIMIBG | | BE RRE
08 DEHVUFTSI4 (95% ClI) [ (95% ClI)
07 i

Early H/M ratio M 9 1 25 70.0 96.2
06 (cut off: 2.20) (50.6-85.3) (80.4-99.9)

2
2 os Delayed H/M ratio 80.0 92.3
@ 24 6 2 24 ' :
s % (cut off: 2.20) (61.4-92.3) (74.9-99.1)
g o 100.0
02| _ EaiyHMrato  094(085-099) Delayed H/M ratio 46 0 2 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 o4 6 4 2 80.0 84.6
(cut off: 34%) (61.4-92.3) (65.1-95.6)

1-Specificity
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% Kanemaru, K. et al Neurology 2000
a ¥ b, x X Morimoto S, et al. PLoS One. 2017.
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ARTICLE 13 JULY 2017 | VOL 547 | NATURE |
Cryo-EM structures of tau filaments
from Alzheimer’s disease

Anthony W. P. Fitzpatrick', Benjamin Falcon', Shaoda He', Alexey G. Murzin', Garib Murshudov', Holly I. Garringer?,
R. Anthony Crowther!, Bernardino Ghetti?, Michel Goedert'§ & Sjors H. W. Scheres'§
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Structures of filaments from Pick’s disease reveal a 2 novel tau protein fold.
Benjamin et al, Bio Rxiv doi.org/10.1101/302216. Nature in press.
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Structure-based classification of
tauopathies

https://doi.org/10.1038/541586-021-03911-7 Yang Shi'*, Wenjuan Zhang'", Yang Yang', Alexey G. Murzin', Benjamin Falcon',
Abhay Kotecha? Mike van Beers?, Airi Tarutani®, Fuyuki Kametani®, Holly J. Garringer?,
Ruben Vidal*, Grace I. Hallinan®, Tammaryn Lashley®, Yuko Saito®, Shigeo Murayama’,
Accepted: 13 August 2021 Mari Yoshida®, Hidetomo Tanaka®, Akiyoshi Kakita®, Takeshi Ikeuchi'®, Andrew C. Robinson",
Published online: 29 September 2021 David M. A. Mann", Gabor G. Kovacs™", Tamas Revesz®, Bernardino Ghetti,

it Masato Hasegawa®, Michel Goedert'"*™ & Sjors H. W. Scheres''*™

Received: 1June 2021

Nature | www.nature.com |

AGD type 1 AGD type 2

BBARM\S ., BESREAHI MBI (Z S HHIRL TUL A I %512, NCNP., INETF. 1B A
HE. SIERRE, REER. WB, MR (BEEW) . A EEFEREE FBIN £5EE,

WA WG ERBERL O FEMENT DAL LY | WEEREERI DS B HHBLL T DAL EE A H i L
L7z, SR, V= AT ay b BMIERE, ¥V BIa AR GFEL2N &%Eﬁw
O ETY, “HIEOMEN R EL,



Structure- based classifications of tauopathies

Tauopathies
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