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Annexin A2

The establishment of new drug discovery fields is an important issue in
making a breakthrough in the sluggish development of new drugs for the treatment of CNS diseases.
Although abnormalities in the blood-brain barrier may be a cause of CNS diseases, there are no
examples of drug discovery targeting the blood-brain barrier. The present study proves that drug
therapies targeting the blood-brain barrier can ameliorate CNS diseases. Using multiple sclerosis as

a model for a disease with a pattern of disruption of tight junctions, the Annexin A2 pathway was
found to be important in the disruption of the barrier, and the treatment was demonstrated. In a
model of Alzheimer®s disease as a disease pattern in which the barrier is not disrupted, the protein

translation pathway was found to be enhanced in the patient®s cerebral vasculature, demonstrating
that ribosome inhibition is effective.

« ) SWATH OLSA



NIH David Miller

Miller, Adv Cancer Res 2015

Uchida et al., J Neurochem
2017; Hoshi, Uchida et al., J Cereb Blood Flow Metab 2019

EAE
SWATH
Annexin
A2
Annexin A2
1 Tezuka et al., J Neurochem. 2022;160(6):662-674
Annexin A2
Annexin A2
Annexin A2 EAE
EAE Tezuka et
al., J Neurochem. 2022;160(6):662-674
Claudin-5
Claudin-11 Claudin-5

Claudin-11
Uchida et al., Mol Neurobiol. 2019;56(3):2039-2056



-

Tight junction JAM2) —=oe
disruption ESAM

-
(Canwi 234) =g

ANKADY
I activation _
——— inhibition © -—GOO“
O RRLALEST Qi)
L) RREOLERT |
st dtecte N 2%
WM R LCKLSL

E1 AMATHAAL A, SHREECEOCMRRBEFIFROKES FIEE

99

Src Abl

Hoshi et al., J Cereb Blood Flow Metab. 2020;40(2):420-436

AD AD
AD
AD
Z 2T, (DERRKEOEVHERN T 17 47 AHIFCH 2D TSWATH AD
BT LB T-HE 2 E B OMEREIICEIT 2 2 L, QB LNCSNIRE Ry T %
AD
SWATH AD 164 269

pathway
29 28

AD
Suzuki et al., J Cereb Blood Flow Metab. 2022;42(11):2134-2150

N-glycosylation



50

2022;42(11):2134-2150

AD ER N-glycosylation
2 Suzuki et al., J Cereb Blood Flow Metab.
AD

Rbin-1 (Ribozinoindole-1)
AD Rbin-1
AD AD
AD

Endoplasmic Reticulum (ER)

f_{h’ -~ D C!O -
O 3o (i
F M‘:-Y;\r_{% a-glucosidase I 1 & “a-glucosidase IT 1 ©
4 e i MOGS GANAB
Ribosomal ' Translocon? ‘
proteins SEC61B ) OST subunit 1 - j
RPLPO, RPL4, SSR4 RPN1, RPN2, ER foldifig chaperdn|
RPL6, RPL7A, ~ pescco DDOST, STT3A X, PDIA3 UGGTI17
RPLS, RPL10A, g . .
RPLI1, RPL12, Folded protein HSPAS? "‘u:”&‘a?c
RPL14, RPL15, o
RPL18, RPL23, F35 Misfolded protein?
RPL27, RPL27A, °F !
RPL31, RPL35A, ) N-acetylglucosaming ~ LIMAN2T £ ER stress?
RPS2, RPS3, S M @’ HSPAS, UGGTI
RPS3A, RPS4X, & o0
RPS7, RPSS, SECIIAT on.
RPS14, RPS16, 5. ®
RPS20, RPS24, O%%
RPS25, RPSA © -
) @@
R RRLRE 0 .
[¢] COPII vesicle
==. +f ’J
mRREY Golgi apparatus

K2 AR TEEL=. 7Y A 7 —FH0MEKBIFI DIFRE 5 FiiE



21 19 6 14

Hirano S, Goto R, Uchida Y 102

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

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




Uchida Y, Higuchi T, Shirota M, Kagami S, Saigusa D, Koshiba S, Yasuda J, Tamiya G, Kuriyama S,
Kinoshita K, Yaegashi N, Yamamoto M, Terasaki T, Sugawara J

44(6)

Identification and Validation of Combination Plasma Biomarker of Afamin, Fibronectin and Sex 2021

Hormone-Binding Globulin to Predict Pre-eclampsia

Biol Pharm Bull 804-815
DOl

10.1248/bpb.b20-01043

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

Uchida Y. 44(%)

Quantitative Proteomics-Based Blood-Brain Barrier Study. 2021

Biol Pharm Bull 465-473
DOl

10.1248/bpb.b21-00001

Furuta T, Sugita Y, Komaki S, Ohshima K, Morioka M, Uchida Y, Tachikawa M, Ohtsuki S, Terasaki 79(8)

T, Nakada M.

The Multipotential of Leucine-Rich a -2 Glycoprotein 1 as a Clinicopathological Biomarker of 2020

Glioblastoma.

J Neuropathol Exp Neurol 873-879

DOl
10.1093/jnen/nlaa058




Zhang J, Furuta T, Sabit H, Tamai S, Jiapaer S, Dong Y, Kinoshita M, Uchida Y, Ohtsuki S, 111(7)
Terasaki T, Zhao S, Nakada M.
Gelsolin inhibits malignant phenotype of glioblastoma and is regulated by miR-654-5p and miR- 2020
450b-5p.
Cancer Sci 2413-2422
DOl
10.1111/cas. 14429
Uchida Y, Sasaki H, Terasaki T. 10(1)
Establishment and validation of highly accurate formalin-fixed paraffin-embedded quantitative 2020
proteomics by heat- compatible pressure cycling technology using phase-transfer surfactant and
SWATH-MS.
Sci Rep. 11271
DOl
10.1038/s41598-020-68245-2
Uchida Y, Yagi Y, Takao M, Tano M, Umetsu M, Hirano S, Usui T, Tachikawa M, Terasaki T. 17(6)
Comparison of absolute protein abundances of transporters and receptors among blood-brain 2020
barriers at different cerebral regions and blood-spinal cord barrier in human and rat.
Mol Pharm 2006-2020
DOl
10.1021/acs.molpharmaceut.0c00178
12286
4 2020

DOl




Y Uchida

5(1)

Physiological and pharmacological roles of “ Blood-Arachnoid Barrier” , a new interface of 2020

central nervous system: Importance of quantitative proteomics to open up a new world

Proteome Letters 1-11
DOl

Ishiguro Hiromu Mizuno Tadahaya Uchida Yasuo Sato Risa Sasaki Hayate Nemoto Shumpei 5

Terasaki Tetsuya Kusuhara Hiroyuki

Characterization of proteome profile data of chemicals based on data-independent acquisition MS 2023

with SWATH method

NAR Genomics and Bioinformatics 1gad022
DOl

10.1093/nargab/1gad022

Sakurai Yu Watanabe Himeka Nishio Kazuma Hashimoto Kohei Harada Atsuki Gomi Masaki Suzuki 14

Masayoshi Oyama Ryotaro Handa Takumi Sato Risa Takeuchi Hina Taira Ryoga Tezuka Kenta

Tange Kota Nakai Yuta Akita Hidetaka Uchida Yasuo

pH-Responsive Lipid Nanoparticles Achieve Efficient mRNA Transfection in Brain Capillary 2022

Endothelial Cells

Pharmaceutics 1560 1560
DOl

10.3390/pharmaceutics14081560

Kurosawa Toshiki Tega Yuma Uchida Yasuo Higuchi Kei Tabata Hidetsugu Sumiyoshi Takaaki 14

Kubo Yoshiyuki Terasaki Tetsuya Deguchi Yoshiharu

Proteomics-Based Transporter ldentification by the PICK Method: Involvement of TM7SF3 and 2022

LHFPL6 in Proton-Coupled Organic Cation Antiport at the Blood?Brain Barrier

Pharmaceutics 1683 1683
DOl

10.3390/pharmaceutics14081683




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




40(12)

2022

Clinical Neuroscience

1531-1534

DOl

22 8

2021

Magdalena Luczak

46

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

Y Uchida

P-glycoprotein activation at the blood-brain barrier as a new potential therapy of brain infarct

the 23rd North American ISSX and 35th JSSX Meeting

2020




Y Uchida

Next generation quantitative proteomics opens up the new fields of CNS barrier studies

Cerebral Vascular Biology Conference

2020
(
35
2020
35
2020
SWATH
141

2021




quantitative Global Absolute Proteomics (qGAP)

hCMEC/D3

141
2021
SWATH
141
2021
LRG1
141
2021
141

2021




37

2022

Next generation quantitative proteomics and its application to metal transport study

22

2022

21

2022

2022




2023

MFSD10

61

2022

MFSD10

61

2022

Y Uchida, R Goto, T Usui, M Tachikawa and T Terasaki

2022

Springer

812

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

2022-118082 2022




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

(Saigusa Daisuke)

(90545237) (32643)
(Mizuno Tadahaya)
(90736050) (12601)

(Takao Masaki)

(Aebersold Ruedi)

(Grant Gerald)







