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Pathological diagnosis b{ paraffin section proteotyping that opens up a new
field of molecular pathology
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The aim of this study was to realize a new pathological diagnosis called *
proteotyping™ with high accuracy using paraffin tissue. We successfully developed a new method to
quantitatively elucidate the pathological molecular mechanisms in the tissue regions or cells of
interest in paraffin sections, by combining the laser microdissection, facilitated protein
extraction and trypsin digestion by the PCT method, accurate and comprehensive mass spectrometry
measurements by the SWATH method, and in silico peptide selection in data analysis. The application
of this method to tissue sections of cerebral amyloid angiopathy has demonstrated that it is an
effective method for exploring and elucidating novel molecular mechanisms in human brain diseases at

the protein level.



(FFPE: Formalin-Fixed Paraffin-Embedded)

FFPE
LC-MSMS

FFPE

L]

LMD

Pressure Cycling Technology(PCT)
FFPE
1 (
SWATH
LMD-FFPE-PCT-SWATH

5 10

I

FFPE

(Vv 15%

(1)Pressure Cycling Technology(PCT)

(2)SWATH

BarriersCNS. 2022;19(1):56
AB

AD
20

©)

Handaet al., Fluids
CAA
AD 80 90
CAA

CAA AD



CAA AP AD ADNC+/CAA +

AB AD ADNCH+/CAA - FFPE
Laser Microdissection LMD FFPE
Pressure cycling Technology PCT SWATH  sequential window acquisition of all
theoretical fragment ion spectra ADNC+/CAA+/H
AB ADNC+/CAA + 17 ADNCH+/CAA-
ADNC-/CAA- ADNCH+/CAA+
ADNC-/CAA- 15 AB Collagen alpha-2(VI)
chain (COL6A2) CAA 56 11
ADNC+/CAA+6 ADNC-/CAA-5 56 70%
ADNC+/CAA+ 56
90
42
HSP 90-0. CD44 Carbonic anhydrase 1
CAA LMD FFPE
PCT SWATH FFPE-LMD-PCT-SWATH
ADNC+/CAA+ CAA ROS
CAA
CAA

CAA
Handaet al., Fluids Barriers CNS. 2022;19(1):56
LMD-FFPE-PCT-SWATH

Handa et a., Fluids Barriers CNS.
2022;19(1):56

CAAREDMEDNEEN/INAITI?YT

CAA 6@ S

AD 5B CAARRR L) | (o i (o,

*‘j!ﬁﬁ 5&'] 777777 ;; - : 6 ‘ fibrosis B

caroApmusa  SVATHE | /. & A
; W L ERK = LDHA * ,/;//

; T apoptosis

Antioxidant activation

GNmz | coas l W Hspoon e
\ PRDX2 PRDX6 || GFAP
APDE e -
L COX"” ctu [ cvesrs

S

\:Rg‘sj GRS,

% : CAAREIME TIEML TVL=RF ey ™
FREIRTF: X2 T2UD. N 'NC;N' D o SV
NRAYF. 7£2J 73 FOEN - \ ! F ;p g =1
F: CAARMETHLLTWERF B R * (e

CA1 7 PTGES3

RE : BEENEH> DT -/ﬁi = 33/-

apoptosis

CAA
Handa et al., Fluids Barriers CNS. 2022;19(1):56



9 9 5 5

Tezuka K, Suzuki M, Sato R, Kawarada S, Terasaki T, Uchida Y 160(6)

Activation of Annexin A2 signaling at the blood-brain barrier in a mouse model of multiple 2022

sclerosis

J Neurochem 662-674
DOl

10.1111/jnc.15578

Sato R, Ohmori K, Umetsu M, Takao M, Tano M, Grant G, Porter B, Bet A, Terasaki T, Uchida Y 13(12)

An Atlas of the Quantitative Protein Expression of Anti- Epileptic-Drug Transporters, 2021

Metabolizing Enzymes and Tight Junctions at the Blood-Brain Barrier in Epileptic Patients

Pharmaceutics 2122
DOl

10.3390/pharmaceutics13122122

Huttunen Kristiina M. Terasaki Tetsuya Urtti Arto Montaser Ahmed B. Uchida Yasuo 39

Pharmacoproteomics of Brain Barrier Transporters and Substrate Design for the Brain Targeted 2022

Drug Delivery

Pharmaceutical Research 1363 1392
DOl

10.1007/s11095-022-03193-2

Hirano S, Goto R, Uchida Y 10>

SWATH-Based Comprehensive Determination of the Localization of Apical and Basolateral Membrane 2022

Proteins Using Mouse Liver as a Model Tissue

Biomedicines 383
DOl

10.3390/biomedicines10020383




Uchida Yasuo Takeuchi Hina Goto Ryohei Braun Clemens Fuchs Holger Ishiguro Naoki Takao 161

Masaki Tano Mitsutoshi Terasaki Tetsuya

A human blood-arachnoid barrier atlas of transporters, receptors, enzymes, and tight junction 2022

and marker proteins: Comparison with dog and pig in absolute abundance

Journal of Neurochemistry 187 208
DOl

10.1111/jnc.15599

Takeuchi Hina Suzuki Masayoshi Goto Ryohei Tezuka Kenta Fuchs Holger Ishiguro Naoki 39

Terasaki Tetsuya Braun Clemens Uchida Yasuo

Regional Differences in the Absolute Abundance of Transporters, Receptors and Tight Junction 2022

Molecules at the Blood-Arachnoid Barrier and Blood-Spinal Cord Barrier among Cervical, Thoracic

and Lumbar Spines in Dogs

Pharmaceutical Research 1393 1413
DOl

10.1007/s11095-022-03275-1

Suzuki Masayoshi Tezuka Kenta Handa Takumi Sato Risa Takeuchi Hina Takao Masaki Tano 42

Mitsutoshi Uchida Yasuo

Upregulation of ribosome complexes at the blood-brain barrier in Alzheimer®s disease patients 2022

Journal of Cerebral Blood Flow and Metabolism 2134 2150
DOl

10.1177/0271678X221111602

Handa Takumi Sasaki Hayate Takao Masaki Tano Mitsutoshi Uchida Yasuo 19

Proteomics-based investigation of cerebrovascular molecular mechanisms in cerebral amyloid 2022

angiopathy by the FFPE-LMD-PCT-SWATH method

Fluids and Barriers of the CNS 56

DOl
10.1186/s12987-022-00351-x




Dehouck Marie-Pierre Tachikawa Masanori Hoshi Yutaro Omori Kotaro Maurage Claude-Alain 11
Strecker Guillaume Dehouck Lucie Boucau Marie-Christine Uchida Yasuo Gosselet Fabien

Terasaki Tetsuya Karamanos Yannis

Quantitative Targeted Absolute Proteomics for Better Characterization of an In Vitro Human 2022

Blood Brain Barrier Model Derived from Hematopoietic Stem Cells

Cells 3963 3963

DOl
10.3390/cel 1511243963

10 6

2021

quantitative Global Absolute Proteomics  QqGAP

hCMEC/D3

36

2021

36

2021




36

2021

Kenta Tezuka, Masayoshi Suzuki, Risa Sato, Shohei Kawarada, Tetsuya Terasaki and Yasuo Uchida

Central nervous system (CNS) barrier-targeting drug discovery as a new strategy for CNS disorder treatment: An example of
multiple sclerosis

36th JSSX Annual meeting

2021

37

2022

Next generation quantitative proteomics and its application to metal transport study

22

2022




21

2022
2022
6
2023
1
Y Uchida, R Goto, T Usui, M Tachikawa and T Terasaki 2022
812

Springer

Drug Delivery to the Brain - Physiological Concepts, Methodologies and Approaches - The second
edition




https://ww.hiroshima-u.ac.jp/pharm/research/lab/Pharmaceutics_and_Therapeutics

(Takao Masaki)

(Aebersold Ruedi)

(Terasaki Tetsuya)




