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BBAR Degenerative Pathology Database

BBAR | Y96XX

A/G CDR PMI NFT AT8 SP
93M 3 11:22 4/3 3/3 2
Grain AA AT ub TDP ApoE
0.5/ 1C 1 3 TiM1SO 3/3
0.5
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)

CERAD

2

RIN
8.1

0-3

0-6
0-6
0-3
0-3(0-C)
0-5
0-5

0-3
0-3

0-3
0-3

Thal

5

LB

4

LB score

4

DLB 3rd

Limbic
(amygdala
predominant)

NPD

AD, LBD,
CVDE

NPD: neuropathologic diagnosis (AD: Alzheimer disease; LBD: Lewy body disease; CVDE: embolic infarct)
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BREEEES (Epidemiological Neuropathology)
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PFEERES2 (Molecular Neuropathelogy)
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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
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Florbetaben PET imaging to detect amyloid beta plaques in Alzheimer’s disease: Phase 3 study
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Braak’s Rostral Extension Pradigm of Lewy body pathology
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Table 3. Clinical and Neuropathologic
Diagnoses at Expiration

ADNI

/

Clinical Neuropathologic diagnosis [N (%)] TOTAL (%)
diagnosis ™ n | AD + AD | AD+ | AD+HS | Pending
DLB + DLB | AGD + AGD
+AGD + TDP-43
DAT 5 6(31.6) | 1(5.3) | 1(5.3) | 1(5.3) 3 (15.7) 14 (89.5)
(26.3)
MCI 2 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 2 (10.5)
(10.5)
Normal 0(0) | 0(0) 0(0) | 0(0) 0 (0) 0 (0) 0 (0)
TOTAL (%) 7 | 6(31.6) | 1(5.3) | 1(53)| 1(53) | 3(15.7) 19 (100)
(36.8)

Note: N, number of ADNI cases. AD, Alzheimer’'s disease; AGD, argyrophilic grain disease;
DAT, dementia of the Alzheimer type; DLB, dementia with Lewy bodies; MCI, mild cognitive
impairment; TDP-43, TDP-43 proteinopathy in the medial temporal lobe.

Small vessel disease (arteriolosclerosis and cerebral amyloid angiopathy) was a feature of
all cases but none had infarcts.
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transentorhinal limbic isocortical

Neurofibrillary changes



Braak DNA Res
NFT/ SP

ource (1,890 cases)

o I | T | VAR VAR V/ I
-8 34 314 102 46 12 1 0 509

0 66.3 758 818 856 854 81.0 ; 77.5
16 350 149 74 23 1 0 613
A 755 780 836 862 886 990 ; 80.6

8 169 91 70 23 2 1 364
B 761 799 828 86 912 820 940 824

3 50 51 80 80 100 40 | 404
C 760 794 830 845 86 864 839 844

i 61 883 393 270 138 104 41 1890
i+ 705 777 829 854 876 864 841 809

Avorage Ags Alzheimer Disease: 220/ 1890 = 11.6%



Dynamic Pathology of Alzheimer Disease

New Diagnostic Criteria (2010 Fall, NIH- IAA)

CSF PIB FDG _IMRI
A5 2 3
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Categorization based on Braak’s Staging

NFT STAGE
o I I miv v VI

S 0 Ve
N (49.9%)
B

PSC ADC
S (21.9%) (20.1%)

MSC : minimal senile change; NFTC:NFT dominant change
PSC:plague- dominant change; ADC: Alzheimer disease change




Amyloid ("'C- PIB) PET
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Correlation between CSF AB1-42 and [C-11]PIB uptake
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ﬁﬁi&/ {’f 7.|- -\7—13_ (pg/ml) 42 autopsy/ 2006 clinical

n tau ptau A 342

PD 1 1274 29.5 692.7
DLB 10 102.5%£60.0 39.8+114

PSP 9 119.1£107.3 39.3+15.2 979.0x147.6
CBD 3 156.3*£76.3 36.6+4.0 483.1+439.3
DG 2 858.8+197.8
MND 3) 179.6167.7 36.0+=10.0 087.3+244 1
SCD 2 205.1x=39.1 81761525
Pick 1 122.6 38.8 630.5
CJdD 3 913.31+484.2




Braak NF T stage

<ptau>

p=0.036
y <

<tau> <ApB42

p=0.005

o0: no NFTs

T: transentorhinal stage
L: limbic stage
[: isocortical stage



ADTRIEFZ I EED“ABC” A: Thal phase for AB plaques
0: phase 0 7L

1: phase 1-2 FIRBE ~B#H R
2: phase 3 EHER~HX
3: phase 4-5 /Ny R & ~15

Table Percentage of cases exhibiting AB-deposition in a given phase in a given region

Ap Phase 1 | ApPhase2 | AP Phase3 | Ap Phase4 | Ap Phase 5

A 0,00% 76%-100%
0 Regio 0,00%

0,00% 50,00%
0,00% 33,30%
0.00% 33.30%
0,00% 33,30%
D00% | 0.00%
0.00% 0.00%
0,00% 0.00% 0%
0,00% 0,00% 6O

CA4d 0,00% 168,70% 22,20%

Central Gray 0,00% 0.00% 44 40%

Superior Collicle 0,00% 0.00% 44,40%

Red Nucleus 0,00% 0,00% 11,10%

Inferior Olivary Nucleus 0,00% 0.00% 0,00% oo

Substantia Nigra 0,00% 0,00% 0,00% 0,00 66,70

Reticular Formation of the Medulla Oblongata 0,00% 0.00% 0,00% 50,00% 00%

Cerebellar Molecular Layer 0.00% 0.00% 0.00% 0.00%

Reticular Formation of the Pans 0,00% | 000% 0,00% 0,00% 00¢

Anterior and Central Raphe nuclei D,00% 0,00% 0,00% 0,00% 52,50%

Locus coeruleus 0,00% 0.00% 0,00% 0,00%

Parabrachial Nuclei 0,00% 0.00% 0.00% 0,00% 62,50

Reticulo Tegmental Nucleus (Bechterew) 0,00% 0.00% 0,00% 0,00% 62,50

Dorsal Tegmental Nucleus (Gudden) 0,00% 0,00% 0,00% 0,00% £2 508

Nuclei Pontis 0,00% 0,00% 0,00% 0,00% 11,11%

Cerebellar Granule Cell Layer 0,00% 0,00% 0,00% 0,00% 11,11%

Dentate Nucleus 0,00% 0,00% 0,00% 0,00% 0,00%

Regions exhibiting Ap deposits in phase 1 are marked in black, those in phase 2 in 80% gray, those in phase 3 in 60% gray, those in
phase 4 in 40% gray, and those in phase 5 in 20% gray. Regions in white do not show any AP deposits.
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Table 3 “ABC” score for level of AD neuropathologic change

EETQLT T/

AD neuropathologic change B®
AP o 0 or 1 2 3
0 0 Not* Not* Not®
1 Oorf Low Low Low®
2 or 3 Low srmediate
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» Lewy body disease (LBD) — DLB likelihood~

» cerebral amyloid angiopathy (CAA)

» vascular brain injury (infarcts, hemorrhage)

» microvascular lesions (lacunae, white matter lesion)
» hippocampal sclerosis (HS)

» TDP-43 lesions

» Diagnosis of FTLD and prion disease (if applicable)

Non-AD tauopathies:
argyrophilic grain disease (AGD)
Pick, PSP, CBD, other FTLD-tau
other glial tauopathy
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SPECT in DLB




Normal PD PSP MSA CBD

DAruncion @9 A% g N Ay 2%

11C-CFT

bontamanic 0 9. BN 0N 2N 0

=800

TMIG PET Center 01694 01723 01598 01470 01827

Nonspecific
Neuronal
Activity
BF-FDG




Early phase
A |

H/M=1.58

PD/ PDD/ DLB 5/6, PSP :0/145, MSA:0/1

psyn #64 immunohistochemistry

Mitsui et al J Neurol Sci 2006
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a-Synuclein
H50Q

KT(A)KE(Q)G(Q)V G51D
W e« 140
A A A 12 amino acids hydrophilic
A30P E46K A53T essential for acidic region
A53E fibril assembly
1
MDVFMIGLSKAKEGVVA
BAAEKTKQGVAE

P<_|

*AAGKTKEGVLY Q

:°VGSKTKEG\/TH@£
*VAEKTKEQVTNVGGAV =

"'WTGVTAVAQK TVEGAGSIAA ATGFVKKDQL

"Y"GKNEEGAPQE GILEDMPVDP DNEAYEMPSE EGYQDYEPEA
140

Hasegawa M et al. Cold Spring Harbor Lab Press, in press.

www.mci.gr.jp/BrainBank/
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BBAR Lewy body disease resource

SN LB
Stage | LOSS of ANS SN/ | Limb./ LB Dement | PA
pigment | (preG) | Stri | NeoCx.| Score
0 - - - - 0
05| - 4 4- - 0
| - +- 4~ 4/~ 0-10
I +- + 4/~ 0-10 - _
I + + + +  0-2(10) +
v + + + + 36 + -
v + + + + 7-10 +  +/-

Saito Y et al: J Neuropath Exp Neurol (2003, 2004)

2013 HB DNA
26 414 1285
10 45 86
8 73 177
1 68 60
0 2 14
1 23 43
1 23 40
47 600 1723
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CLINICOPATHOLOGIC STUDY OF A SNCA GENE DUPLICATION
PATIENT WITH PARKINSON DISEASE AND DEMENTIA

T. Obi, K. Nishioka, O. A. Ross, T. Terada, K. Yamazaki, A. Sugiura, M. Takanashi, K. Mizoguchi, H. Mori, Y.
Mizuno, N. Hattori

Neurology, January 14, 2008
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The patient’s mother (11-3), grandmother (I-2) and great-aunt (I-1) received diagnosis of PD.

Onset: 30’s; death: later forties.
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Lower esophagus
myenteric plexus Adrenal gland (Lt.)

IHC for p-a-synuclein IHC for p-a-synuclein
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