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Development of therapeutics for Alzheimer’s disease (AD) is an urgent research task. Amyloid §# (Af) is one of the
causative proteins of AD. Irie et af. identified a toxic conformer among the various structures of 42-mer Af (Af42).
This conformer, which possesses a turn structure at the positions Glu22-Asp23, exhibits rapid oligomerization and po-




ZIKBIZO)KEE <D< BLinker ~Step2.~

<EXAFTTDFIR>

Shiga University of Medical Science HEERAS
clecleLinker - <3<3U>H— MRS
online Journals HELP Library Home Page
|BFE  v|

(Prerier Sl EY S
WA L [(E=RioEEE] Easn> DR
e B8

D—Fl: EHES

ISSN : 0488-1281 B - 2022/01 Stepl' .
# 64 =¥ 1 BF>v—FI)LFIWS ENRDND

| Stepl. BMOBFSr—FILERONDEFATLE

A, Step2. LRICEXADOU I #ITNE. MFEOMEEEELTIEEL

RIS B2 R Step?2.
= MFARzZriE LU CL\DIES.
e BRI TR END

[BEERAXZETOPEZERIT D
MSCanZo CHhE = MR



ZIKBIZO)KEE < B BLinker ~Step3.~

Shiga University of Medical Science

HEERIASE
clecleLinker - < 3<3U>h—

weeze | <ANAFIXTOFIE>

Online Journals HELP Library Home Page
| BFE |
I axEmns SEmAIET S
RS- B Rho-ROCKIEEFE(C LS4 IERA U7 — Rzl
55 =eF, Al
Tw—F)l: e itep_l. & 2.
& 54 78:(/\: c‘.’.tﬁbb‘%

[ Y Stepl. BEMOBFSr—FILEROMDELATLE

Q Step2. LRRICEXADY > IHifRiFNIE, BFEOMEEEEL TS0

Step3.
FHEIXDOXEMEED

Q Step3. Stepl.-Step2 THOMNSRRWMES, XHEEOMDSHEERLALC SO HRET
NEESOHREFEEE AT (Interlibrary Loan)

D HFEZMEEB=R)

Step3.

[XEMESDMEFEZHUIAD ]
U2 D%y

29



S EIET T=HDY — )LD
&

smWeb  sEvmuz roxEEREs

42 BEFEEMFHFEEESSH 3281 2 (2021) /Japanese Jounal of Biclogical Psychiatry Vol.32, No.1, 2021

derived neurotrophic factor (BDNT) induces sus-
tained elevation of intracellular Ca®" in rodent mi-
croglia. ] Immunol, 183 : 7778-7786.

22) Mizoguchi Y, Kato TA, Seki Y, et al (2014) Brain-
derived neurotrophic factor (BDNF) induces sus-
tained intracellular Ca®* elevation through the up-
regulation of surface transient receptor potential 3
(TRPC3) channels in rodent microglia. ] Biol Chem,
289 : 18549-18555.

Z3) WO A, M % (2014) ﬁ&ﬁﬂ'ﬂ%ﬁ#ﬁﬁb

BDNF & #lifgiy Ca*

Ftad, 116 = 832-841.
24) Mizoguchi Y and Monji A (2017) TRPC channels
and brain inflammation. Adv Exp Med Biol, 976 : 111

") sy olls, Riaha

25) A, YRR (2018) 3 OF EEAEO R
¥EUE L LT OMEEgEhE . DA IE S8, 4942 : 28-

24

P Polak M, et al (2014)
ns as p-criphcral maniles-

26) Molendijk ML, Spi
Serum BDNF co

kP

pression and risk for Alzheimer disease : systematic
review, meta-analysis, and metaregression analysis.
Arch Gen Psychialry, 63 : 530-538.

33) Parkhurst CN, Yang G, Ninan [, et al (2013) M-
croglia promote ieanmlg—rlq:endm\t synapse forma-
tion through brain—derived neurotrophic factor. Cell,
155 : 1596-608.

34) Pedersen BK (2019) Physical aclivity and muscle—
brain crossialk. Nal Rev Endocrinol, 15 - 383-392.

35) Ransohoff RM (2016) A polarizing question : do
M1 and M2 microgla exist? Nat Neurosci, 19 : 987-
991.

36) Ransohoff RM (2016) How neuroinflimmation con-
tributes lo neuredegencration. Science, 353 : 777-
783.

37) Rose CR, Blum R, Kafitz KW, et al (2004) From
modulator to mediator : rapid effects of BDNF on
ion channels. Bioessays, 26 @ 11851194,

38) Saez-Atienzar S and Masliah E (2020) Cellular
nescence and Alzheimer discasc : the egg and

Blat Dr K 1 - AR A4

34.

25) #fim‘&:h F'EI—wi (Emtﬂ
WEEE L ToOfEEdiE . DAREHTHE, 4942 : 28— [

vﬂﬁ L R HE O 5

Rare
mpli-

28) Mrdjen D, Pavlovic A, Hartmann FJ, et al (2018)
High-dimensional single—cell mapping of central

cate microglial-mediated innate immunity in Alzhei-
mer’s disease. Nat Genet, 49 : 1373-1384.

oIt

mﬁlf\’m

R

30




Si%iit?ff'&bdDL/ —)L®

NEEWeb  szvmuz hroxisiEs

25) WA, FMaEl% (2019) 5 D@ & BRIGED
B E L CofEERE . DAERSIE, 4942 28-

i

34,
B =smaEm ‘Sing[e Citation Matcher
| F : 2019
= 1 4942
| || BEEER—= ;28
iR |08 | % | | B . - -
- < EANL. [ERHRRE
ZODLZA i N U I Uw D
EHER ENMEERICIRE EHREERICERE

A FLEDFE—T— |

Dol |

WS gueEer | Q)

'-'

[E#kE e MEREOBR] 5ok & RAEOIBRKE & L TR RIF(REH)

EOZANFBEAY EXTERESSREE), 5 2
H A 5575 (0385-9215)49425 Page28-34(2019.01)

<Point>VW 3 2AIETILY N X —HEBHEAD)REED Y R 7 77— ENTED. {152, FLEE
REF O FRAEFOHMAERMEL. ADREDIRINE RSN T 3BFRAT—H—rEh53¥52
FEE L UADDREIC, MEAE., BICZ/0JUFOEEEIEE T ETEINSD, MHICEESY
O TFPADEEICHERBT RN EETHIVS DFECADORBEFE Y L THAEHIRERT
(BDNF)#¥8EDE T (BDNF{RER) £ 3E

2019053572

o B2

}?'-()‘)]I:’!}S‘Cv

v P OF & DY0—F

31



i )R 9 TesHDY — IO

& A7

u:b\Web |:|07'j I\

& EhsEWeb

TATHER v | |
BHSER
R BEE SN
Y D3AB &L e[
EXATF FNBHD FXBD (#E) i3 #hH
SRR FERT  BE-RR REERC OLDEsHE BE <
2022/12/29
£ S —5 Z5E10) 3 .
EE% ¥ TEFIERE - B B B&< sl BiE
2022/04/27
miEE =SB b RIfER Fryiad R A BEH
sntER[d)

—

& -] > PRy =
Sy Tk ?here EpmEvabe BmyERE
BERER (Ver.5) (2C5 55 CHIAIRG F 7. GERREIZ2023/05/31c 20— WL ET .
: » ; i O &
ke i

xn

ZIK%_C(J FIRF(C8 AR T Iz AA]EE
- JS0YD [x] Z0UvoULTIRTIDE, LIFSEL

O h'% > T,

RDANOT A > TEIRLIED

IRFFE T HFIC(E,

O979OR] #oUws

32



&L WP EIIVGE)

EEHhEEWeb
[AF210>D1T]

PubMed

[T A R]

HAGE

1903~

ERTHEITUCVWDEY - 5% - BF - HEFRO

TOREMRBDMEE IR, =akix 197,800550 5

N U721, 570l LR IBImIMRETE .
(REF7I1A8A)

HRTRITEIN TS, EF - il FEEOM:E
MBURERUT=%93,500 540w, WiRIBiIRZER3R
TEB3T—HIR—R, x#RDB

CiNii Research
[V —+]

Scopus
[ZXO—/CX]

HAGE

NERZIT TR, S EREERLRE. BEBEURD KU
DOWFET—4. KAKENOHR IO 0 NMEHRIAE
HEESHTHEIMERNTIEE, EREEWebH UNEREGH &
URRWDEF (EZFEEEMSY) ZIE<H/—,

*x HERIDB

TILEETHAMRMH I DEHRERBEDLER - 5]
T —HINR—R, 28,00055U LD MLZEINER U
19705 LARE D (IHER(CHR TSZ MR - #5
iR DIBERBINER.

33



i) IR I TesHDY — )L

PubMed(C )71z X

) BEENATHEDSR

Shiga University of

m National Library of Medicine

— : = National Center for Biotechnology Information
Ei RS JCHEREF LS Shiga Univers

ARHRRAY F—HX—2V

74’ S4F5Y Pubmed@)

JF.F|: Ei IJ

RZEL

(=5

e Advanced
=)

S
PubMed® comprises more than 35 million citations for biomedical literature from MEDLINE, life science journals, and online books. Citations

P ne may include links to full text content from PubMed Central and publishe ~
| PubMed (SFiBRIEEE b T R—=
| 550 DOERAOMNS., 7OZX !

2023

F=oui ZEWE LS
iblt'ﬁ%l.ﬁ?ll

W Canzo(EiEIa%)
I» Pubhed I EEA . O)

» ESiENeh 2023
W JCR A SO Tr s —

» BFIr—FIl 2022 = C
» BEF v (Q
e VTR
»;j_m&tgé?\ﬁgfg])f AP Learn Find Download Explore
About PubMed Adwvanced Search E-utilities APl MeSH Database
FAQs & User Guide Clinical Queries FTP Journals
Finding Full Text Single Citation Matcher Batch Citation Matcher

34



X TIES DY —)LQ
PubMed #z=oaw 1)

- BEDIRZKEN D DIZE
* ANR—ATCXY)>TAA
ex.) Amyloid Peptides

s ERRCIRRI D55
* TARR—L () FTILT. T7—AbR—LA (&)
EZRILR—ARAZSVILTARD

ex.) Uemoto, S

*x 2002F LA B RO RS, TR — A THRZR O] EE

ex.) Uemoto, Shinji
ML TRRIT DS
*x STERIMMGH TCTH. BB CHEMRZFKRAIEE

ex.) International journal of molecular sciences
Int J Mol Sci




X TIES DY —)LQ
PubMed #z=oaw (2)

- smiEEE T (AND, OR, NOT)
* EEF (AKX FTALD
ex.) vitamin ¢ AND common cold
« B —BURZR
* IREFFEDERRIC T AFTURD (x) ZDTDE.
EEZEDHDEENF EHTIHREIRDIEE

ex.) nurs* — nurse, nurses, nursing, ... & &
BB (JL—2X) DIRER

xS )N IOA—FT—>3 > THD

ex.) "kidney allograft™
e AMWTI—R

* A by T — RSIRRGHRS

ex.) a, by, can, for, the, ... I22&




MY EIRIT 2O —)LQ
PubMed z=z=o+—9— k=3 (1)

c ASAHETIRRT D

5’{ 7'&41 >Zﬁ ; % https://Isd-project.jp/cai-bin/Isdproj/ejlookup04.pl

LIFE SCIENCE DICTIONARY

WebLSD - BRI EiRY—ER - T7Y E - 7Ja¥zy b

FantF D (CTHEELTZWebR - MIREFE | v on

RE¥EE on the WEB https://eow.alc.co.jp/

@ HIAZTRO-TENS U mocor~  [AArsrrEsE [A#sBonthewes pro [ BAEY [4 2
N7
' Jb BEWSDETA —ABTH5>>>

7) bOTIEE{;%@ﬁ%D ) $[I ﬁ{ﬁ%ﬂ__ t‘\z H?Tiﬁ;&%jz;:ﬂﬂ;::aJ |ti;@ﬁ|;§ Tjul:“\‘)z;:;: | %::;F;é‘ |U7;;1
—RXEYIREEEEN S [EF AR Tl < UXEx

ZEEBontheWER SNl C U lsxa| -

 SEXZETHENRD «EEgipEssEE1—F—(cHb
RIS ESAFEEE 208k fIL% | 2015.4
[EE - EXEM $70R] EXEE | 2014.2 [FhH



https://lsd-project.jp/cgi-bin/lsdproj/ejlookup04.pl
https://eow.alc.co.jp/

hil
N

X TIES DY —)LQ
PubMed #ZzEp+—o—REANRS (2)

AEEWeb 2V —S X T SOYDRHESER

AR Y

D [HihlFE] =R d D

& EhiEWeb

MXRER

SrneR

B3 3hBRF

IaEE

PubMed

A5t

2021/11/30 (NEW

YY-32T5V%F

PHELP  EsEuabY MyEE*h
- (8 B MyErhas

N
T /j.-"‘

TRTERR v ‘

xn

BaszRCED

RIS W B

FERERS

FIAF

Y 80irazt (D

FuBb  FXBD (FH)

FrvE )

A R AW .
;?ﬁj\'i‘}a‘/‘tlmﬂm @ Edzt\Web

2V—=FRTFIH

&R B EEET

PHELP S smusbE MyESEP
P, G & MyEREs

| mEaL

v | TIATEEHYNOE

O

SR XY —HbECEETS

FE—W

FERLAF—"7— FTH=R

nossearannd | EamwebTaEss Q
F—7—FOFMERERES

oy 5

Y —-FREH

Y —FRAMHE

Amyloid Beta-Protein Precursor A
TEOA K &N EhiEE

Amyloid Beta-Protein (16-20) A
FEOA KB 2 E(16-20)

EfRIU—F—7—R

FRLAx—7 — FTHER

THELERT S APy —HIBICRETS

Amyloid Beta Peptides
D12-30-20-10-10-10
D12-30-960-20-10
Amyloid beta-Peptides

Amyloid Beta-Protein

B

SRS

BES T000370

=5 LY—FR

HEHIEE

AFIJU—a—K D12-20-10

MeSHFEE

F#&5E
FIOATF
FEIOAF
ABP (Alzhet
Abeta (Am
Alzheimer
Alzheimer
Alzheimer
Alzheimer
Alzheimer
Alzheimer
Alzheimer
Alzheimer
Alzheimer
Alzheimer

R—BEN\TE
R—ZERAE
ol
1SS - T
Amino Acids, Peptides, and Proteins[D12+]
Peptides[D12-20+]
Amyloid Beta Peptides[D12-20-10]
Amine Acids, Peptides, and Proteins[D12+]
2 N7 E[D12-30+
Amyloid[D12-30-20+]

Amyloidogenic Proteins[D12-30-20-10+]
Amyloid Beta-Protein Precursor{D12-30-20-10-10+]
Amyloid Beta Peptides[D12-30-20-10-10-10]

B 7 H[D12-30+]
B2 217 E[012-30-960+
Amyloid Beta-Protein Precursor[D12-30-960-20+]
Amyloid Beta Peptides[D12-20-960-20-10]

38




i) IR I TesHDY — )L

PubMed z=sZEn+—o—RrzEHAERS (3)

HAGEXHADRN T A ML OiLEx,

F—DU—RI(T

Vol. 141, No. & YAKUIGAKT] ZASSHI 141, §43-84% (2021) 843

—Symposium Review—
EMEET IO EFCEELEFRTILYNA I —BFETII 7 A0S
BREEE O BKEE O HE—8 ¢ AT

Development of a Novel Alzheimer’s Disease Model Based on the
Theory of the Toxic-conformer of Amyloid §

Naotaka Izuo,™%t Takahiko Shimizn,®'' Kazuma Murakami,? and Kazuhiro Irie?
=The Graduate School af Medicing, Chiba University; 1-8—1 Inohana, Chuo-ku, Chiba 260-8670, Japan: and *The Graduate
School of Agricultural Sciences, Kyoto University; Kitashirakawa-Oiwake-cho, Sakyo-ku, Kyoto 606-8224, Japan.

(Received December 4, 2020)
Development of therapeutics for Alzheimer’s disease (AD) is an urgent research task. Amyloid # (Af) is one of the ™|
causative proteins of AD. Irie ef af, identified a toxic conformer among the various structures of 42-mer AfS (Af42) .
This conformer, which possesses a turn structure at the positions Glu22-Asp23, exhibits rapid oligomerization and po-
tent nenrotoxicity. By the generation of conformationally-specific antibodies against this toxic conformer of A8, eleva-

tion of the toxic conformer in the ATY brain was strongly suggested. To investigate the pathogenic role of the toxiccon- L

former in AD, passive immunization experiments against conventional AD model mice were conducted. Specific an-
tibody administration improved the behavioral abnormalities observed in ATY model mice without affecting senile plaque
pathology. Next, knock-in mice exclusively producing the toxic conformer of Af were generated. These mice exhibited
cognitive dysfunction and oligomerization of Af, which preceded the onset of the plaque deposition. Taken together,
the toxic conformer of Af is confirmed to be involved in the pathogenesis of AD, and our knock-in mice could be useful =
in analyzing the Af oligomer-related pathology of AD.

Key words Alzheimer’s disease; amyloid £; the toxic conformer; immunotherapy; knock-in mice }
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