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Immunological Analysis of Alzheimer’s Disease
Using Anti-g-protein Monoclonal Antibodies

Niwako SAITOH and Kohzoh IMAI
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. A. YACHI)

ABSTRCT  Anti- 3-protein monoclonal antibodies (TB1, TB2, TB3, TB4 and TB5) were generat-
ed from the fusion of mouse myeloma X63-Ag8.653 cells with splenocytes obtained from a BALB/c
mouse that had been immunized with a synthetic peptide of B-protein consisting of 24 amino acids.
All these antibodies bound specifically to the amyloid changes of senile plaque and amyloid angiopathy
of the brain tissues of patients with Alzheimer’s disease (AD) or with senile dementia of Alzheimer
type (SDAT), but not at all to prbtein in the normal brain or other tissues by the immunoperoxidase
method. Formic acid pretreatment of brain tissue enhanced this reactivity. Positive reactions were
clearly visible even in small deposits of plaque, senile plaque crown amyloid and amyloid deposits of
capillary walls under this condition.

Western blot analysis revealed that monoclonal antibodies TB2 and TB3 reacted mainly with 116
kD band when extract of SDAT brain was used. They failed to react, however, with 116 kD band
when extract of normal brains derived from patients with other diseases was used. Two dimentional
electrophoresis revealed that the 116 kD band migrated at around pI 8.5. MoAbs TB1, TB2 and TB4
strongly reacted with the 1st part (7 amino acids near to N-terminus) of the synthetic peptide (24
amino acids) of the B-protein, which consists of hydrophilic amino acids.
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1 i = neurofibrillary changes ¥ 7z iX Alzheimer’s
, neurofibrillary tangles, LA T NFT)? 35 1 b 5.
T Ao <= —IRBEO—EFIHDTREY SNT BREABLICOWTE, £OBHHEROEIERE & 58 <
80 AESB U T BAE, 7 4 Y ~ A = —¥5 (Alzheimer’'s MBS+ 5 &40, AD OBRRMBHICE -~ CEETE
disease, L F AD) BX U7 v~ A < —-BEEERE B THHEELLRTASY. 19844F, ZOEAHD
(senile dementia of Alzheimer type, LA'F SDAT) © FE7 e/ VEAELTSEANRVCBENLY. %
BEinE & bic, ZibOREREEN, FHZKAL0 oHI0 g EADESGTIE 21 Rk hicET s
HBER, BKRERA~BEERREL o TE . ERBLMERD, RUE2AREBEONY Y $ —tT
FRESEEC AD KB TH D, BHORILELT OFESRD LR, HORREET S L v VERFO
BELIRTWAEME, EBAB (senile plaque) & E4aEGOMABRCAEOPRLEhD 2 &g
7AYo~ f = —RBRMEE L (Alzheimer’s 350 L, WL OBSE T CEERA D e T 5.
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AFFREBNTIE, D BEHDERNTFFihk
BRELT, £/ 27 v—F gtk (LT MoAb) #1F
B, ZobikixHTADER, SDAT N, B3\t
FREABEBCE T GHE = b — 7O i %
BET D E L b, RN 23R de.

2 5 *

2:1 E®/ 2 Oo—FILEnfEs

MoAb % Kohler and Milstein? ic¥1U¢C, L Fo
FECER L. bbb 7 ¢V BAREE Biolynx
Pharmacia, Sweden) iz X b fEBL X h, PHIEEWE &
sm=b+27 774~ (TSK gel ODS-120T, 3 v,
Japan im X D B EI N7 S EAD N Kugk b 24 Bk
DER~ZTFF (Fig. D 100 gg % 500 u/ 4B A
KL, 28R e 4E BALB/c ~ v 2 (A&
7Vv7) OFBENCEELR. O3 EHOREH
ey AMBEEERE, 221 R HECHEMO L&
BHERL, MUAERA=Y ARV 7 v —FAdifkd L
TR . S HIe—ER%, ERERamR-~
TFEFHR 100 ug BINFREL, 3 BB AT, &
PLiey v EBRE~ v A B4 X63-Ag 8.653 %%
DT ELY MR G IR, T, 2-20HEIED
BRUIcAA 7Y F—=%BAFRECI 72— =
VZ Ll ThEEEL, foLbByERTsLED
= BALB/c ~ v X JEREHIC A~ A 7' ) ¥ — < % IEJE X%
BARZHRILL, &7 v AEE T MoAb HREE L
o Elo, TORES w7 Y w72 5 2% Ouchterlony
EO X phEL .

22 NTYF==DRI)—=2F

2-2+1 Radioimmunoassay (RIA)

RERTH D EADER~STF ¥, EBAHEK
X b, 0.1mg/ml B L8, Elhr=—n71—
+ (Dynatec, USAIZ 100 wl/well $°2ohn%, 4T, 20
Bl M v & 2 _— + LEIMTL L7z 2088, Tsujisaki

GHE=

FLIEEREE

et al ™V ITRES, 0.05% Tween 20 A0V v EREEET A /K
(phosphate-buffered saline, LA F PBS) -© 3 ElgE&,
1I%HFMmMFE7 L7 vERGTT ey 7 LI, BELE
BE4C, 10 I, EEk, b 125 &
B~ v 2 1gG (Fe) Hidk (1x 10° cpm/well) #hn %,
ZRT2HEEE X7, Tween I PBS 12X b 58
PEE T, BE com RAIE L. ki, BIEZITs =
FIVTHRIX 7.

2:2-2 BB AEAWIERO ) —=2 s

SDAT BEOHIBI 4 Ew, %, Bodian
L, BAMGOREDOFEYHR Lie. £, i
BE e SHOBED TR » T, B LFFo 58—
HTL, EEORIGHEAHER L. REROO—R
itk & LTS EIFER L7 MoAb %, —kFifkE LT
FR_NAEF o F -y FH <~y 20 w7
v (DAKO, Denmark) #FIL&®7. ZDORA7 Y —
=V 7 CEBHRIGE TR Ui BB R LT oSEBIc 4t Ui,
2.3 ICHROSERESERER

1980 FF- X » 1989 4F 12 B ¥ Cle B DM R 1ok
WCEIRA T BB D AD X 4 41, SDAT ¥ 5 ]
FhEhoEEMHEE, Pick disease X 1 FloyE & HER,
ZREFEEEEFR (LT MID) ¥ 6 #loys B4k, MiE
BIC X DT LIIER X 0 18 5 175 ABNSEESE 3 41
& L OVNERNIERESS 2 fl e h FH DO FIEREE, SDAT &
F1FoL, FF, BRIOE, IHEEE 1 GOERD,
R, BERIOHEIHET, SREE7ieq V-2 14
DT e FIREE, SbiEEEesT 1< 2
SAM-R2UEAFE L= v R), GRESKZSE BT
BT, MERBEHEE X V#E5)K L O'BALB/c =Y 2D
B, D, B, Bids X OB owTRE R 7

b b OB oV TIE, 10% A< Y vEREEL, o3
7 4 VEEE 4~5 ym OEFTHF & LTV, —
TS, B 30 4 LI —80°C 1Imif
WAL, RNA ol Auvic. Fi-Foffko—I

For immunization :

(NHZ)‘Asp-Ala~Glu¥Phe—ArgfHis~Asp—SerfGly—Tyr-Glu—Val—His—His—Gln—Lysteu—Val—Phef

Phe-Ala-Glu-Asp-Val-(COOH)
For absorption experiment :
Ist part: Asp-Ala-Glu-Phe-Arg-His-Asp

2nd part: Ser-Gly-Tyr-Glu-Val-His-His-Gln-Lys-Leu-Val

3rd part: Phe-Phe-Ala-Glu-Asp-Val

Fig. 1 Amino acid sequence of synthetic peptide for S-protein used for immunization and for absorption

experiment
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124% 5 A 67 AT e Nk D ETEE, BEYRY
EBL L 7. B EMicoWT HE $fs, e F ofdico
Tk, Bodian R & 1T/, FAM, 7T ie 7
VEXAF =, TIief VILBEOREOHRLED, M
BERBRE ST hofk. —HMOES > Tk
Kitamoto et al'® ¥ U THIH % 88%IREE THE L
7o. TORRIZ, 2422 TRULIEHERRI Y RERELTT
T,

i, BONCEROPURORITTUR O R R %R
TBHI, 24 WRTIRINERIEE AV CREROET
o7,

244 BHEARTF FIC & 2RIGAER

% MoAb 13, 5BEERF 100kl W LERRTF T
Wug ZEAL, 4C, —RRIGERE, BWHEZO LE
BEHIRL, Thi—®kiks LTHY, BRIRSROF
Eh LT, TeRRIE B EA N Rk b 24 BRI, 7
LU N Kug & b 778&% (Fig. 1, Ist part), &Ko 11
BE (Fig.1, 2nd part) X OHEEO 6 %E (Fig. 1,
3rd part) DFt A EE . F, BRINEAEBRONE &
LT, MBETEY erb-B-21 O&FR~7FF (20 %
=) EAL .

2:5 MO RZE LSRR

2+5-1 MBiG-hoREHFEDHHEH

Bodian 3¢, Th b UdE AL HER LICIEFI DR
(BEEE HiHEE L. Van Nostrand et al.'®
OFECEL ZOBER BEE 12 % 20 m/ OEE
WQOMMIEELF VYA, 20% 7V r—21, 1%
Triton X-100, 200mM V v[&» V) v &, pH7.4) T
FRETFA LI, 10,000Xg, 4C, 15 ZELHEIRL,
FEEE.

2:5+2 Sodium dodecylsulfate polyacrylamide

gel EXXE) (SDS-PAGE) LUz XY
»7 0y MEIZE 2R

SDS-PAGE ¥ Imai ef al.'® O#BIEEL 2:5:1 T
WML 7-HKEQ@.5mg/ml), 7oAy ~1<=—3RBED
& 2 fEHF)-45 X OBRIER % SDS-PAGE & X b
BE#, Ban e al P CfE-THF AL =t ukrm—
AREA~EE L, DTESIGREY B OHRIE YR
HL7.

2-5:3 ZRILTNETAKENE

Sidman O FE® (CHEL, 2+5-1 THIE LR
W, — oG B E3EE pH AR SKEIEIC X b HUR
o, TRICHE % 2452 IC¥E L SDS-PAGE TEB
Licy =2z v ey VERTRo T
2:6 /—Y¥oT 0y bk
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23 THREASEIRF AV B Y AR IO
BALB/c= v A DO, L, FEIOBO—Frd
Chirgwin et al. D5 it total RNA il L
7z, it Goldberg 7R BT T/ —F v 7 a
FERTEo . Tiobh b i total RNA20ug
g - nIEE, 50% kA a7 3 F, Goldberg
buffer (0.04 MMOPS, 5mM 7 =>E> V74, 0.5
mM EDTA)R L 0'16% w47 3 Finb7es loading
buffer TEMEL, 65C15 HRERKENTA v ¥
~—} L. k%%, Goldberg buffer, 16% =1 47
L5 e FEREis1% agarose (Bio-Rad, USA) gel
T, BEKE % T - 7. IkEhfE, agarose gel %1
ng/ml ethidium bromide B CHRMOL -8, =t =
e —ARICEEE L, TO=trteire—R[ES
50% kA7 3 F, 6XSSC(SSC,0.15 M {7ty
&, 0.015M 27 =vEF Y 7 A), 5XDenhardt
(0.1%BSA, 0.1%Ficoll 400, 0.1%polyvinylpylor-
idone), 0.5%SDS, 10mM EDTA (pHS8.0), ¥ #
3 DNA (10 mg/m T 42°C, 2 BEpiaE L -
%, TOBRE, =y 7P IVAV-vaviERLLD @
PE#H L7 pAZ 102V (BHEH & » AiER{E cDNA, 1.6
kb, JCRB fifg v 7 X v E) B A LBEEATX
B 42T, 20 A vF 2=t L. ~A TV EA
Y¥—vavi=trtar—-2Ex50C, 2XSSC,
0.1%SDS B ¢ 15 DRRE L b Lic. 0
BEZ 3B E L= b e — AELXEHERE S
¥ XAR5 7 4 v 4 (Kodak, USA)IZEEE X, —80C
TH— I OHT T 74 —BTh-T.

3 K =

3.1 ¥ B EHE/ VI O—FIUHBOIER L FETT

Fig. 1 iR L7 B BADAR~TF FEHR L LT,
RIABILY, A2V —=v 7 %fFkat. &kTH
300 7 m—v DA T Y F—<BBieh, ZoORTTE
DAATY)F—=DEETLHENEBELTL,
TBl1~ TB7 &4 L (Table1).

Lhlizo bR FEY SDAT B By - s
B HETR 2 YV —=2v 2 Lics A, 5D 17
F—<DEETLHENEAR, 7 il FT7vFS
RF—DO\WT RIS KL L7 (Table 2, Fig. 2).

BB ED -0 X 5 InBITY R4 88% B TR
BLABEILIERING & L bz, Bodian 2t
BRI R X i E A (keda of al 10X H HEX
7B 4z X T type 4 15 5) (Fig. 3), H#
& SHIFRICIEA S 7 $ v A FILE ¥ TLHRT
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Table 1 Reactivity of monoclonal anitibodies to the
synthetic peptide of B-protein assessed by

radioimmunoassay
Antibody Rea;ézgigre to(islr)rrlﬁetic
TB1 32,285
TB2 17,781
TB3 15,845
TB4 36,397
TB5 41,416
TB6 38,257
TB7 23,722
Medium 1,439
MUSE11* 3,448
YH206** 2,932
DE2**+* 1,082
i oo

* Control monoclonal antibody MUSE11 (IgGl)
reacting with a pancreas tumor-associated
antigen.

** Control monoclonal antibody YH206 (IgM)
reacting with an adenocarcinoma-associated
carbohydrate antigen.

*** Control monoclonal antibody DFZ (IgMD react-
ing with a prion-protein associated carbohydrate
antigen.

#*** Polyclonal antiserum was prepared by four times
immunization with synthetic peptide of g-protein
(X10 dilution).

&7 (Fig. 4).
32 WICTRDORR
3:2:1 FEHREIOWNT BE/ 2 O—FIHEORIG
i3
Zhb D5 EEO MoAb #HWT, 23 T/RLEE

FLIRESEE

BB oW THREE T -T2, TOER, WTFholl
HEHAGTY, AD D 51X SDAT B4 9 o3~
DENHE, 73Ivd P 7vEFtr s 1 RrEIhied
Z o, MoAbTBS 3o tatt 43554 » 7o (Table
2). LaULkds, F—9kK ko NFT, EFE@EME
BIOEENRME, MEELECHETLLEES DK,
SDAT BE 0, B, Mk X0, FEIhicho
oo Fh, BEMET IvA N - RADT v VikE
E, WEREOERL, B B, L EIEET
R BE IR, EbireElb=v %, BALB/c =
v RO, O, fF, BRIOBIREIN o7 ¥
7z, XEHED MUSELL dgGD % 1 %k¥ikE LTK
NEREA L, 20D L Y RILIEEEIE,
BAM, 7ivg F7vEFSF—DWThd oG
SNl

3:2.2 WSRO EZELFEIRET

RISPUR D5 FERHRIRO HIWT, SDAT p5 25+
1 feWHiRZHE L, SDS-PAGE 83X U0\ =2 & v
7 uy FEER{TI-7(Fig. 5). MoAbTB2 X0 TB3
T 116kD i3 B B B v F &R, —
¥, MoAbTBI1, TB4 3X U TB5 (3B Hh v ik
Dotz Yz, 5D MoAb FE\-T AD oIft
H, BRYHEE: L TCyv=x2 v ey VERRITL
fohy, ZOBEHLNEAAY FITREBEE kT il
73, MUSEILL % 1 k¥ifk & LIcB &, 702 kfiko
AERIGRRIEAT S, IR LEA Y P3RS
Motz EHi, MoATB2 8 X U"TB3 #H\wv ¢,
SDAT fi% & % JHN D R INHLUR O e 217 7o\ 2 DGR
% Fig. 6 IR Lic. TOfER, STERKCIL116kD ik
YT AMNBEIC Y FERED . TR, TR

BREKBEIC BT, SDATEZHE : Li-B4E,

Table 2 Histological distribution of antigenic determinants detected by anti-B-protein peptide

monoclonal antibodies

MoAb I subclass Brain from AD and SDAT Normal brain I?I}rg;x di feigé{e’s
Senile Amyloid NFT Adult Child MID brain
plaque angiopathy
=9 =9 n=9) (n=3 (n=2) (n=6) (=1

TB1 IgG1 ++ ++ - - - - -

TB2 IgGl ++ ++ — - - - -

TB3 IgG2b ++ ++ - — — — —

TB4 1gG1 ++ ++ — - — — —

TB5 IgG1 + + - - — — -

MUSE11 IgGl - — — — — - —

++ strongly positive, + weakly positive,

— negative
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Fig. 2 An indirect immunoperoxidase staining of the brain tissue sections (hippocampus) of a patient with
SDAT. Senile plaque (a) and amyloid angiopathy (b) were clearly stained with the monoclonal anti-
body TB1 (Bar, 100 xzm).

Fig. 3 Senile plaques from a patient with SDAT. Without pretreatment, the monoclonal antibody TB1 reacted
faintly with senile plaque (a). With formic acid pretreatment, positive reactions were clearly obtained
in even the small plaques and senile plaque crown amyloid (b) (Bar, 400 zm).
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FLBER B

b

Fig. 4 Azan staining of brain tissue of a patient with SDAT. Capillary walls were recognized (a).
With formic acid pretreatment, immunoperoxidase positive reaction with monoclonal antibody TB1 was
seen in the amyloid deposits of these capillary walls (b) (Bar, 100 zm).

ZIEpl 8.5 1A K v + HERDI (Fig. 7).

3:2:3 BHERTF N ORI

FhZinD MoAb ORBF 5=+ =TI DL
METHET, RERE RS RERRTF 2D
HUD 3 ODIFITH T TERL, ThEhiTHT 5
5% D MoAb D it % RIAB I X - THE L 2
(Table 3). =o#5%, MoAbTB1, TB2, TB4 X N
Kol OG-~ 75 F (Ist part) &5 G LA, %
72, MoAbTB3, TB5 T WTFhDOEHRTFFEHK
JEDEGD o T,

3:2:4 BARERTF FIZ& 2HINGAER

RIA HRIT X 5 T 3:2+3 THE b NG R 2 R E MY
BNCHERR T B 1, WINERAEBREITIe- 7. fEREL
TERRTF P 2UBEC I 5BIABR TIX5/ED
MoAb iZ X 5 KB h b {H%k L. MoAbTBI,
TB2, TB4ic2oW\Tit, NRKEDOER~7FF (1st
part) 2 X 5 WINERIE TR Eo RISITTELITE A L
(Fig. 8 1= TBl o8& %m13). Lol, fhofsos
B~7% F (2nd part, 3rd part) X 2% TIIHE
Lo RSB X fuiehr - 7. MoAbTB3, TB5 i
X 2Rk Eo G 1 st part, 2nd part, 3rd part \»
ThoAERR7F FTHHIEShiehotc. T, &
IEREIZ BT, X E LTerb-B-2 DER~<7FF

X
= =
—97kD
" —68KkD
- —45kD

1.2 3 & %

Fig. 5 SDS-PAGE (10% gel) and Western blot anal-
ysis of the corresponding antigen recognized
by the anti-# monoclonal antibodies (lane 1-
5, extract of the brain from SDAT patient).
The monoclonal antibody (MoAb) TB1 was
used for lane 1, MoAb TB2 for lane 2, MoAb
TB3 for lane 3, MoAb TB4 for lane 4, and
MoAb TB5 for lane 5. 97kD, 68kD and 45kD
denote positions of molecular weight markers.



60 (3) 1991 TV s A = —IROREE NI S 315

Aurens, WIhoRIGS HIE LR eh - e,
3:3 EB{vIRABELUBALB/c ?IRIZEITZ B E
B#IER{A mRNA ORI
<Y RBT B B EARIERM (amyloid precursor
protein, LA'F APP)®D mRNA oFH %/ —+Fv 7 ey
bR D RE L. Fig. 9 iemdXoic, #Flh=v 2

725 0% BALB/c = ¥ 2D FRICE LT BB Lic 1M6kD —» o=

B, 0y, FFR X OBICEK LT 3.7kb Ity FERD 5 —97kD
., mRNA OFB &4, WTFho~<v 20BE1CH -

B, Bios\ CRCRRENRSh . Eh, A — 68kD
L, Elb=v 2 ckiF 5 mRNA OF &7 BALB/

cw U AICHELTELRDLNT. ' — 45kD

4 = %= o

TAY AT —ROEAMEET $ e A VEHATH
5 BEADEH~TF N 2R & L Ol &
L0, /7 m—FABBEREET B AT F— 1 2

B L. ZhDBDPERIETER~N7TF FOihicbT
Fig. 6 SDS-PAGE (7.5% gel) and Western blot

native 7¢ § &H & b UET % & BIbIC S A, analysis of the corresponding antigen recog-

WO EEF/7e—=v 708 RiCX), G+ nized by the anti-# monoclonal antibody TB2

. 5 5 & (lane 1; extract of the brain from SDAT
20 LAV ZE N N 2

/l% X35 MOAb\DﬁE%ﬁ mAjk AARLNOOH BB, patient, lane 2; extract of the normal brain

Bt MoAb m& R~ 75 F L3I L Th native from the control). 97kD, 68kD and 45kD

denote positions of molecular weight markers.

A& ILT LS RIET 5 LR 57w, ABFEI

MW.

&
i

. _~—16kD

| T | ]

6 7 8 8.2
pl

Fig. 7 Analysis of B-protein precursor in SDAT brain using two-dimentional electrophoresis (Ist dimension;
nonequilibrium pH gradient electrophoresis, 2nd dimension; SDS-PAGE (7.5% gel). Arrow indicates
116kD (pI 8.5) band.
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Table 3 Reactivity of anti-f monoclonal antibodies with synthetic peptide assessed by
radiotmmunoassay
. Anti-g Monoclonal Antibody
Syntlt'li%tlc polyclonal control
peptide antibodies TB1 TB2 TB3 TB4 TB5
full
length 56,086 cpm 4,313 68,843 94,237 17,245 103,511 121,852
(24AA)
1st part 17,810 3,248 16,254 32,178 4,175 21,283 6,201
2nd part 14,948 3,017 3,311 9,736 3,388 7,874 3,143
3rd part 15,192 2,878 7,133 16,266 5,405 12,946 4,811

1st part: Asp-Ala-Glu-Phe-Arg-His-Asp

2nd part : Ser-Gly-Tyr-Glu-Val-His-His-Gln-Lys-Leu-Val

3rd part: Phe-Phe-Ala-Glu-Asp-Val

‘a

Fig. 8 Absorption experiment with synthetic peptide (Ist part) in the brain tissue sections. The staining of
monoclonal antibody TB1 (a) was completely diminished by absorption procedure of the antibody with

synthetic peptide (b) (Bar, 400 zm).

BUThH, fFEIL K MoAb ofziy, RIA BETIEAR
RTFFERIET 52, REEBFEIEAMRT 3
rA N7 YFFAF—LRIGL TV MoAb 2B S
nTWw5h., LaL4[Enative 7s B EE IS BT 5
MoAb #3535 L3 TE . ZToOBEEBEL T, L
TIB~% X5 RAgEdE’E 2 bh b, Tibb, f
R E Lo e BT F N2 RINTAB0ERE LT,
DREBICEDBETCHEBINBARTORE® ) o

Twick\wwd Z &, Tanaka et al?® X iul, 73/
FRERFE 10 RiED~ 7 F F CIIRDDHELELET S
AT Y F == T AEERTEY, 10 225 20 B
DRTF FTIELD IT%HTRELEZRDIE LT
5. &2 Niman et al?? X uE 30 3 X 0836 Bk
DT I 7BHB BT F Nk UTEL -,
rhzZnzohn 100%, 76% DHifkH native 72 H
ERIG LT, 13~16 BHEDT 3 VB bATF
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b SAM

B H L K

a BALB/c
B H L K

Fig. 9 Northern blot analysis of total RNA in 4
tissues from BALB/c mouse (a), and from
SAM (b) with APP probe, pAZ10.
B; brain, H; heart, L; liver, K; kidney

Fizxt LT & - BRIz 2 D LR 25%~50% 1
ETFTHELTWA. UEXD, ERATFFOEX
3, BIRRRRE L CREBEINGVERTH D0 D
T <, native 7eEH ERIGTAHGOEELFT &
toTwbEBbhs. DEEIEET LR K
W7 3 BESIDOF 5 R & Lz &, 3)native IZ
FETHEERAR, BAMCEL T I 2 BRI
FIWTE D, RERIGICE W CTE—BINC Z 085 28
RBENHE I D52, SEFRLICARSTFF
% N RAIITL 1st part R OICBIKEICE 5 %
FRLLC L. SHIPEMOERE LT, 7 3
m A FERESIERCREREATH DD, HICHE
MR R OB, Pk LT 5 TO/E~ DN
CEWCHEREELZHEE L &, RERDTLRS.
S EIVESL L 7251 B T MoAb THH T RE 7t IG HT
JEOERS ikmde, AD HDHNESDAT Ty, #
ABBEXO7 s v F7VvFL A+ —RF LT .
Fio, ZIZTHEBEIRLTIEWRWD, Zhbofifk
ORIGTUFL, ZABOT I v 4 FEHETSc—3 L
TWAZ ENREBTHEESECIL AHRRCL YRS
e (o KRR E A IR B % & D3RRI
X B). FLBEBELEEY TR, v PEEREA,
BED), EHFAB BT RaRd -7, Mas-

T AT A = — RO RIS 317

ters ef al?” ¥, EAME, 7 Iiw A NT VFEFAAF—
LIstiz, paired helical filament (PHF) =¥ g &H
DEREL, B EAYIMEIANFT L RIGT 5 EHEL
TWw5. Lal, SEIOKRETIEED MoAb T
b, AR, Ba v RBOAE, TerTT—
MBI Th NFT 3t shish-f. fBiEzko
HED T, FERBIOWTIERINTIRON B &
BHEANFT ERIGLERWELTED, ZOREDE
B, DEREFhD MoAb DT B = b — 7 HE
7e b, Masters et al.?” D% PHF icFEET 5=

PTG LY, HBWE, DRIET AL T PHF
CERED BEA=C + — 7 IBD TR ERR
LTWbb0EEbhs. FKUB2 1, KA
T b IMAE MR S OPUERRIET 5 L #wEL T
WBR, BexoBRCTEERMN O, F OB O
SDAT #&o:0, §, M, BfEeETs2a8NmeE
e B E 2o T g\, —J, Pardridge et
al.®® KR b BRI R B AN RS B iR
TeE LTW5h, 461 flafRE LR b CkEsERT
Rableh - te.

D EDB#ER, DX 5kERY mRNA V1T
BT HUNEOHH EXTRBELT VA, ZORDIC
FE IR OAF N HEBENESTHD, e EDOM
T APP Itk T, 73/ BEFIT96.8%, BEARLTIT
89.2%Ew T —DhH B = v 2D AT
FRE_AAF O E—EEE ) —F v T ey VEXWTT
LT Tote. D8R, #{bt=v %, BALB/c =7 &
OWThBE, O, B, BEfEcREagFEme g
EAOBHTRERBD ot Lal, AT -
to/ —Fv7ry vEETIE #lt=v %, BALB/c =
v 2 EBM, O, B, BuThofif#icd mRNA 08
BT R & B,

I EokEREE, e ki T REOKRR L
FEThHN, BAW, 7Tird F7vFirarz—LI
OB EHFFET S, Zox/ 7 m—FAHECHT
HRICHUR D, e & b PURBERORE S T I
BRLMAEELRWC EXHAIXES. b, EA
VRATELZBREWRERDOOEDE LT, FHL
TWbEALER, SEER L€/ 7 7 —F A PikD
M= r —7HREELEVWZ EREZORS. Th
HOAIBIL T, SHEARONE EOBRIED D\ T,
B EAMS LIS ORIEREIR S5 €, 7 v —F BT
BEFRT L ORI NEEBbh b,

Wiz, SDS-PAGE L v =2& v 7 my bk bR
ISHUR S F OB 2Rl aic. FOER, SDAT it
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BE &, MoAbTB2 3 X O'TB3 D I IL i B W T,
116kD OB X EA Y F 2R ion, TBRN»SD
MHBEHRIR & LcBE, 116kD v FE2RH T,
MoADbTB2 # X 0" TB3 1% SDAT BicEBE D, HB\
A BFET AR FRREL 5L Bbhs.

BEHGERI X SCEAD, 7 inf FT7VF
FAF—D7 v FIETLHBEE ShicREY ©
HoH, TR EACHEE(APP) i cDNA D7 = —
=V XY 7 I 7BR695 ML b i b ERFI? NRE
This. BRPEZER, TORFIHERETS, M
BEER S TN, EERALV €7 # RS2 2R
TwW5, FOBRE#BOBELYRL, £V VIeF 7 —
A ve ¥R —F 2L VEEis2 EE O APP
cDNA RV &R, B OBECHEE 258D T
5.
THIBANT, APP ilEEAH L LTHEET S
£FEDOAPP 2% CREAT D B b h e O T B
APP(HWED A AT A Z ERH LM s 7239, B
ERR R A ER w X B L, APPOV vy T —%
X AEIETERALY, BEEHAO I LE I V—) vV
(Gln"®*—Lys'®) (Fig. 1 20 & Tk b FEEREF .
Thbb, ZOWMMILFig 1D 8 EBEASGHTFFD
2nd part TH b, 3rd part (XFEME APP & ¥ hiz
V. B o TIME R D TR B APP oo
i3, lIst part £ 2nd part D7 x vk h NE
WREAID ~ 7 F FRRRET 20 2 E T 5 NERD B,
AEWEBLL i€ 2 7 m —FAHifk, MoAbTBI1, TB2
BIOTBL I OLBHCEH L. Lrd, ZTh
SOPMEIRGTREAEATF Fohibd, BEM
DB CTFETAEALORIELTCEY, Do, H
G b =TI ETOERBEDOIHZELY, W
B APP OIER YN T A DIEREEbh .
APP offifast ¥ 2 4 v, gEREA L 10 BARN
T OEF~7F P it Uik e Eoob b, o
WO ELEHELZ LI XD, FEYE APP 0BIER
YEMFCTH .

g #

1) AD » 5\ i1 SDAT BEOMEET HZEAR
CHETLHEET s v VEATHS S EHOEHS
FF P ERERELTC, HipEAT/ 7 e — T difk
5%(TB1, TB2, TB3, TB4, TBS)%H LI =
ORI TN RER E o BT F F E KIS

FTBIEPD TR, BERBEZENCA T, native ok
B, F7/dt, ADMS 5L SDAT MoE AR, 7

GHE=

HLIRER R

ImAVTVEF AT - LEBRCKIE LT

2) SDAT WX bl L7-HIE L HVv-icy =2 %
Ve oy FEEZBWT, MoAbTB2 X OV TB3 ¢i1116
kD wF kv F&8E». LrL, Zhbd MoAb
&, SRS LR ARG ERTh 116 kD
AV P RRDIeh ot Fie, SDAT HoORMBIET
SESBRIKE YRR EZAEIEPIZ S ALy b
BB,

3) MoAbTBI1, TB2 3 L0 TB4 iz g BEEHE~
7F ¥ 24 BHb o, BAKMEL 1st part @R < K
Bk,

DEXbhohbo gEADOER AT F PR LTE
L MoAb %, 7TA Y ~14<=—JRBIOSDAT ik
5 REEBER, PR TES L
T, DI. ShiZnEm, HEZEEHT
PIBBE MR Lo,

Ei
Fr#zsehich, ZiEE, TEHEIREWRS
NRBEE a7 LEd. £, ZBIE, WV
T TN T AR R (R S S EE TR e BN 3 B2, o
HER SISO T BRAR AR E IR MR E IR
g, WAAEEAKERFHREEEERE E=
#, At RFEAERIE AR EMFICBE s X U
BAREEREE—EL, ¥CBhviciiviohR
) Ty N M A 1 A SR (O - A ol D
AW, EEEBEERABREBET I vt F-vXH
EHRE (BN, REFRETEERDS—BRAR
(C) (01570363, &) 7 b i R B E RIS
(BR) oI X - 1.
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