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MALDI-TOF-MS
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MALDI-Imaging Mass Spectrometry

Lo
mw. L L

\2500 5000 7500 10000 12500 15000 17500 20009




MALDI-Imaging Mass Spectrometry
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Mean clinical score of EAE
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Days after immunization
Score Clinical Symptom
0 Normal
1 Limp tail
2 Limp tail and weakness of hind legs
3 Limp tail and complete paralysis of hind legs.
4 Limp tail, complete hind leg and partial front leg paralysis
5 Mouse is euthanized due to severe paralysis

Miller et al, Curr Protoc Immunol CHAPTER:Unit-15.1 (2007)
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Targeting S100A protein as a Therapeutic Strategy for MS

S100A inhibitor Tasquinimod (TasQ)

5 mg/kg, once in 2 days, Oral administration . .
e/ke ! y istrat |:> Non-administration
Preventive
treatment
Day0 Day 12 Day 21
EAE induction Dissection Dissection
Treatment
Day : 0 12 21

After peptide immunization

Yoshioka et al, Blood advances 1 (3) :184-192 (2016)
Isaacs et al, The Prostate 66:1768-1778 (2006)
Isaacs et al, Oncotarget 5 (18) :8093-8106 (2016)
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Targeting S100A as a therapeutic strategy for MS
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Targeting S100A protein as a Therapeutic Strategy for MS
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Placebo-Controlled Trial of Oral Laquinimod
for Multiple Sclerosis

Giancarlo Comi, M.D., Douglas Jeffery, M.D., Ludwig Kappos, M.D.,
Xavier Montalban, M.D., Alexey Boyko, M.D., Maria A. Rocca, M.D.,
and Massimo Filippi, M.D., for the ALLEGRO Study Group*

In this phase 3 study, oral laguinimod administered
once daily slowed the progression of disability and
reduced the rate of relapse in patients with
relapsing—remitting multiple sclerosis.

Supported by Teva Pharmaceutical Industries.

nengl j med 366;11nejm.orgmarch 15, 2012



HARADFIIRE & 7 IVYIN\A I —IRFEREN\ D3 s %l

TR ~1950 2015 2060

- X =

Neurofilament
Tangle

50 60 70 80 Age (y)

Normal MCI

AD

Plaque (AB) 50~

Courtesy from Drs Miyasaka and lhara



Alzheimer’s Disease (AD) pathology




Pioneer work of amyloid imaging using MALDI-MS
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Imaging Ap peptides with MALDI-IMS

AB-(1-38) AB-(1-37)

(a) Optical image of the sagittal APP23 brain section; (b) Ab—(1-42) molecular image (m/z 4515.1); (c) Ab—(1-40) molecular image (m/z
4330.9); (d) Ab—(1-39) molecular image (m/z 4231.7); (e) Ab—(1-38) molecular image (m/z 4132.6); (f) Ab—(1-37) molecular image (m/z 4075.5).

T.C. Rohner et al. Mechanisms of Ageing and Development 126 (2005) 177-185



Imaging AB1-40 peptides of the brains
from APP23 mice

Control

Ikegawa et al., 2016
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AB species in human AD/CAA brains

Kakuda and Miyasaka et al., Acta Neuropathologica Comm. 2017



AB 1-40 and 1-42 in human AD/CAA brains

anti-Ap42

Kakuda and Miyasaka et al., Acta Neuropathologica Comm. 2017




Imaging Mass Spectrometry (IMS)

Applications for dissecting Alzheimer’s Disease (AD) pathology

Ikegawa M, Nirasawa T, Kakuda N, et al., J. Vis. Exp. 145, e57645 (2019)




Cerebral amyloid angiopathy

AB deposited in cerebral parenchyma and in leptomeningeal and cerebral vessel walls

ApB-laden leptomeningeal arteriole in the subarachnoid space
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Visualization of Amyloid beta Deposits in Human Brain
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Ikegawa M, Nirasawa T, Kakuda N, et al., J. Vis. Exp. 145, e57645 (2019)



y-Secretase: successive tripeptide and tetrapeptide release
from the transmembrane domain of p-Carboxyl terminal

fragment
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Matsumura et al., JBC VOL. 289, NO. 8, pp. 5109-5121 (2014)



LETTER

doi:10.1038/nature25456

High performance plasma amyloid-(3 biomarkers
for Alzheimer’s disease

Akinori Nakamura', Naoki Kaneko?, Victor L. \s"ﬂ!emagne&-ﬂ Takashi Kato!-®, James Doecke®, Vincent Doré?-®, Chris Fowler?,
Qiao-Xin Li*, Ralph Martins’, Christopher Rowe®*, Taisuke Tomita®, Katsumi Matsuzaki®, Kenji Ishii*?, Kazunari Ishii,
Yutaka Arahata®, Shinichi wamoto?, Kengo Ito'-*, Koichi Tanaka?, Colin L. Masters* & Katsuhiko Yanagisawa!
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JRBLOERAE (Dilated Cardiomyopathy; DCM)

o EFELAKEOEDIRMEHKEEREEZ E8E T DETEDTFRARDIKEEE.

« EBIEHNER, D1ILARE, BCREZEEREOESHMERISNTNDN,
SRR A (KBRS HMITE D TULVRLY.

« BHFC(EDCMIC KD THRIET DIDAED/ A A —H—00FHERMNANSNT
Wna.

. - ';'E;Tl R HEAREY DARAE <27 45k
D] HL3RES DADAE BARESS REIFERE D3I

MERuZBEnNERRE> I —HPLDSIA



YiRBLOGHEEENIET )L J2N-k hamster (J2N-k) (Japan SLC)

O - Sarcoglycan Bz FRIE(BREARSHER - BRAFE).
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J.A. Towbin et al. Nature (2002)




Animal model of DCM on J2N-k hamster

Giant Cells are positive for CD68

A, photomicrograph shows multinucleated giant cells in the heart at the age of 9 weeks
of J2N-k hamster (Hematoxylin — Eosin staining; bar = 50um). B, photomicrograph shows
that multinucleated giant cells are CD68 positive (immunohistochemical staining; bar =
50um).

Ishida and Tsuji, 2018
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Segmentation model of DCM
on J2N-k hamster
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Fig. 6 A, a, a’; HE stain of 8-weeks-old J2N-k heart after IMS ( bars ; A= 1mm, a = 2mm, a’ = 200um )
B, b, b’ ; Segmentation map ( SCiLS Lab 2018.)

Shintani and Tsuji, 2019
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Amyloidosis

Amyloid precursor protein amyloid

“Q‘ )
31 precursor proteins in humans

Systemic localized

B immunoglobulin light chain B Brain amyloidosis
(AL) m Skin amyloidosis
L K type B Focal nodular hyperplasia
L] A type

M serum amyI0|d A (SAA) https://www.nchi.nim.nih.gov/
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¥ 4 Whole body imaging
Bile acid distribution

P1 mouse, milk
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