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Galectin-3 Facilitates Amyloid-Beta Oligomerization

B4 kR
P RN R

Yowd g1



#s

phdi- SREE R SR T ARG AR AR R HO G HLT W
Fitedi A ARbameriHm2 IR R I YT Ak i';;}gm
Ao FARAFL I EERGR T T NDF Y og X A
A ATV RET B0 AT R Ao B RPEE I U
RAFEH > FAHE A AT R W2 8 0 X dog P e - #

AN enF e e > Rhe LA KB F 3]

>
|
P
‘Q:
W
o
'8
\ Innd
=
.
-
3
F_L

EEEF > F PR PSRRI T D R LAl RS L FN
—BRa {7 Rerd T o RHBMEHREY LS R mi:}fﬁ’}&}ﬁv
PR AR % - = seminar zZ wihE A L b4 BRAT AP B H
FREFadlFor REBY Azl gL JEEEL o
EE - PrBEL A GEE - RFHEELENE R H AP %RE

HFEELA Y B TR FE o ¥ by (AR W e > & X g b

HAFELEBEITLTAFS o mg;:/ﬁw% F ok iss TR mﬂ}%
WA P A S FFLEFA IR AT R BT S S0

F1 T RhHX v? o
F



3

Fodiia B A - A F A8 0 B g8 MR 2 Bk
AR GEREAZDRITANAD P ERBRET S B DREITIHE
7R FERY BN ERAEM S E o AR Y A
e a0 o AEEARE v Ed SRR T SR R0 5B-4 fE R Y-
RS 4 A 0] g 4-kDa g3k o 2 A|5Ekk Fv € 4P S
A BERM X 3 AR ERME - H LS T e

A AEHR v R K oabe LU R B A8 AL R F R

- |0 P e L SRR F-3 8 E L i hH i blHeE L
”ﬁ}%}”i{ Ve gwéﬂ“éﬁ%‘f» }%}iﬂ E]J ,)3',\,% }jﬁrpzm E’;]Eif%\r‘ﬁ;[; ’

R bk e RiTh Y G e Ay Y o AR APP/PSY
AT BT L P s B ] 2 0 a8 X R Ty g
PR & -3 H0 o BIAARGE By SAE DT BB le g R AT IR A
AR S P ER AR EFBAE Z-3 ¢ BT AFakps R
A @ e ZJAERCR R A5 S SRR £ -3 APl B
A B Bl g AT C AR By BRE X b o 2 Ak

Fov it € i4eA B ? Ll £-3 g4 TR o & APP/PS1

P RAFE ST BRI ISR EF-3 DA E R E £ MR



M @ B el L2 L& F e PIAST & APP/PS1 /) BUis 5
Y AR B ETF AL PO T ENBAEZIA S
o AR B BRI AT oA P L SRR £-3 LT
PIog ] Blenia Bk @ fu gy e 1A v atars e AR E L
TrA4 Al s B 5 o7 SR ESBREZ-8 e Ak

B AR ER RS LR T AR s B g L ]

B4t P LR R -3 ¢ AL Y 0 BE LT igetek

i > PIAS1 » APP/PS1 £ ##& 7 /| &



Ee R

Alzheimer’s disease (AD) is an age-related neurodegenerative
disorder which is characterized by progressive loss of memory and
other cognitive functions. The two pathological hallmarks of AD are
extracellular amyloid plaque and flame-shaped neurofibrillary
tangles of the tau protein. AB is a 4-kDa protein that is resulted from
sequential cleavage of the amyloid precursor protein by beta-
secretase and gamma-secretase. Once AR is produced, it will
aggregate to form oligomers and high molecular weight (HMW)
oligomers will further assemble to form large insoluble fibrils and
plaque. Galectin-3 (Gal-3) is a member of the [(3-galactoside-binding
galectin protein family. Gal-3 is known to regulate various cellular
functions, such as inflammation, tumor progression and cell-cell
adhesion. In cancer cell, Gal-3 enhances homotypic aggregation,
but its role in the brain is much less known. In the present study, we
examined the role and mechanism of Gal-3 in AB aggregation in the
brain by adopting the APP/PS1 mice as an animal model of AD.

Results revealed that overexpression of Gal-3 enhanced A
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oligomerization, whereas AR injection into hippocampus of Gal-3
KO mice reduced AB oligomerization. AB injection also increased
Gal-3 expression in the hippocampus. Gal-3 expression is also
increased in APP/PS1 mice and this effect is more significant along
with ageing. Meanwhile, the expression of protein inhibitor of
activated STAT1 (PIAS1) that suppresses inflammation and
immune response was decreased with ageing in APP/PS1 mice. We
further found that the expression level of neprilysin, an enzyme that
degrades A, was increased for approximately two-folds in Gal-3
KO mice compared with WT mice. These results suggest that Gal-3
plays an important role in AB aggregation and possibly in the

pathology of AD.

Key words: Galectin-3; ARB; Oligomerization; Neprilysin; PIAS1;

APP/PS1 transgenic mice
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AD Alzheimer’s disease

AICD Amyloid precursor protein intracellular domain
ANOVA Analysis of variance

APP Amyloid precursor protein

APP/PS1 APPswe/PS1dE9

AB Amyloid-B

CA1 Cornu Ammonis area 1

CRD Carbohydrate-recognition domain
CSF Cerebrospinal fluid

DAMPs Danger-associated molecular patterns
DNA Deoxyribonucleic acid

ER Endoplasmic reticulum

FDA US Food and Drug Administration
FzR Frizzled receptor

Gal-3 Galectin-3

GSK-3f3 Glycogen synthase kinase-33

HCI Hydrochloric acid

HMW High molecular weight

HRP Horseradish peroxidase

IB Immunoblot

Iba1 lonized calcium-binding adapter molecule 1
IDE Insulin-degrading enzyme

IHC Immunohistochemistry

IP Immunoprecipitation

JAK-2 Janus kinase-2

kDa Kilodalton

LB Lysogeny broth

LMW Low molecular weight

LTP Long-term potentiation

X



M Molar

mGIuRS5 Metabotropic glutamate receptor 5
MMSE Mini-mental state examination
mRNA Messenger RNA

MS Multiple sclerosis

NaOAc Sodium Acetate

NEP Neprilysin

NH4OH Ammonium hydroxide

NMDAR N-methyl-d-aspartate receptor
NTF Neurofibrillary tangles

PAGE Polyacrylamide gel electrophoresis
PBS Phosphate-buffered saline

PCR Polymerase chain reaction

PEI Polyethylenimine

PIAS Protein inhibitor of activated STAT
PrPc Cellular prion protein

PRRs Pattern recognition receptors

PS1 Presenilin 1

PVDF Poly-vinylidene difluoride

RNA Ribonucleic acid

ROS Reactive oxygen species

sAPPa Soluble APP-a

sAPPB Soluble APP-3

SDS Sodium dodecyl sulfate

SF Straight filament

STAT1 Signal transducers and activator of transcription 1
SUMO Small ubiquitin-like modifier

Tris tris(hydroxymethyl)aminomethane
TTR Transthyretin

WT Wild-type
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R AP R E & R o

e 3% 4 B (Alzheimer's Disease, AD) *t 1907 # d 4¢ B < Alois
Alzheimer % FPorgale 5 - B2 P et R HARK TR F L
in s BOE DR e TS “/f TEEIE AFISE s H B ) doie ik e Fpp B
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(Maurer et al., 1997) o & % c#3R 4Rl & FI4 i1 @ G FH <
SRR N BRI SR S (neurdfibrillary tangles,
NTF) % < & sasi. (senile plaques) > & 7 %ia Bog A f8 1 & G5 T8 45 fic

(Graeber et al., 1998) -

Hggarige gl (tauprotein) B ¥ M - ke A
e @ H E3 & eopied 4p M 39 (microtubule-associated protein) - g% it
& 0 g B R My k9 B E A M) g (microtubule) X HH i
(Weingarten etal., 1975) > e % ;& -0 G R e L 7> B ¢ &5 39 WAL

P Ep FRE S E 4% A (straight filaments, SF) & i& @ flmie ¢ 3 fE

NN

A ERAMETERN T4 2 H = (Gongetal, 1995) -

¥ - IR R B e LR A G Tedt ey B Y MR T A A g
¥ R G OARF P A AR T BAA G X i 2 &
d ¢ AR P 30 (amyloid-B, AB) #ri > @ ¢ Ak Fv B L AR
W 5% 30 (amyloid precursor protein, APP) - #+is 2. 2 4+ (Ehehalt et al.,

2003) - Ap B 84 #20T 2 Ak o



=~ BERGER T SRR

Kp kA T 5% 3w (amyloid precursor protein, APP) &_— #& i3t fm Pz 5
% W kv (transmembrane protein) - 5 H = 7 % 4 (single
transmembrane domain) £ ~ 3| ¥ ¢t 24 (large extracellular domain) 7
s BP9 g - HEAAG C AMERE B (ABregion) b AFKS T BR Fev
&+ 2% 110-kDa > w7 fed B prend gy 5 0 o i3 T T 4y
o KESR R T SRR A A S mie 4 B s ph R et 4 £ (outgrowth) 1o

A Y e i wre B4 (migration) § OB ¥ B R & TLELAR T 5E -

A e nt £ 247 4 oowamck (Roch et al., 1994) -
KRR T SR By N A TG A R 0 B - FEAAE S AR Ber 4 2

i# /= (non-amyloidogenic pathway) » ¥ — f&R & i = 7 475 Rp LR %
R R F-v 4 =325 (amyloidogenic pathway) » = —‘5 E B kpat- B
deAk e EfEE Y e B R 2 ATk (Haass et al., 2012) o 2L 3@k
#o dev 2 2 S A dp SRR T SR -0 AL o-4 T (0-secretase) >t e A4
s B Boene BTSN o 4 K PERY e bR B M Fee B AT2 4 (soluble
APP-qa, sAPPa) 2 # gt imre s b e C83 F f > C83 £ i5d y-~ iLps
(y-secretase) *» & fs 4 = p3 % Fihkk v 5% v 2 p P B (amyloid

precursor protein intracellular domain, AICD) - sk s 30 2 =25 | £ 3¢



B As w0 SR v 2hd a-4 L pEm A P-4 s (B-secretase) gtz o A =k

7135 T A4 # (soluble APP-B, SAPPB) 112 C99> C99 f i5d y-A i

qw

SEEERAE Er S SR F Ll S S SR A o

1“‘\5

A2 PRl € 4p3 st (self-aggregation) ™z i T A Swre s A

i # im0 -=  (Eschetal., 1990; Koo et al., 1990) -

=~ T AERE B

* 304 e AlEKE 39 (amyloid-B, AB) 5 40 B iRk pk et & it
PR (AB40) s b3 a ) 10%R] 5 42 BrieiAporie s (AR42) > @ APR42 & v
AB40 & F gr-k ¥ L ERARE 22 L B 3afh 2 sadl (Selkoe, 2001) - & A%
ek F-v e BHA & d 45 & ) PspF (zinc-metalloendopeptidase) #T %
By & 7 7% 5 %'t f2f (insulin-degrading enzyme, IDE) % #greikfs
(neprilysin, NEP) - % § % % j2fscris 3+ £ 9 5 110-kDa > 7 | BF 5 % i
fe N ldelmiz Bk (cytosol) £7% - %8 (lysosome) 14 % lmiz b o A ¥ gL

ABAO #2 ABA2 ' 4 " fRENTEH o VRS = f b 4 > A 5 £ 3 86-kDan

3 & Free b e AB42 3 % f2 v (Evin and Weidemann, 2002) -

§ o AR Bd 2 B R ER A X LRk B F PR g R

g o 2 R o B-sheet ¢y A) < KRty + £ %R

4



(low molecular weight oligomer, LMW oligomer) » 4- g% 42 (dimer) ~ = &

|l

8 (trimer) ~ = X 48 (Tetramer) ~ 7 F %8 (pentamer) > &/ A5 § & +
% ® 4% (high molecular weight oligomer, HMW oligomer) (Ehehalt et al.,
2003) © ¢ ¥ s fideie 0 ki3 % R AR (soluble oligomer) ¢ @t dp & 37 =
7 ¥R Mene Aok B (fibrils) > & 78 £ s dp = sa (plaque) (Lee et

al., 2007) -

i i e G F e SRR Y B R 6 N-7 K-D-x o ik
% %8 (N-methyl-d-aspartate receptor, NMDAR) & & 3% fwmre ) 4F 3+ K
&2 % (Shankaretal., 2007)> =t # & w?z & T 3= (cellular prion protein,
PrPC) & & » I B2 58 33 £ %k % 2 5 (metabotropic glutamate receptor
5, mGIURbS) ¢ m®s p 4T 4+ Jk & 3 4 (Lauren et al., 2009) - ¥ *F & R 4¥

TR BB sk cby € TRMES TR Ik R B (pore-like oligomer)

=%

TR e ke g R hE RS kR 2§ (Lashuel et al,
2002) - 4T T R R R K € imre N F VRS Bt BRI E B F R %

(long-term potentiation, LTP) 1 2 % jf &2 4! 5wz X 4f (Walsh et al,,

H—

2002) - ¢ A\ #Ek 7o » € 235 X4 (Frizzled receptor, FzR) & & > 4
#] T Wnt F-v 2 4 @E-Wnt 2 LR85 & 2 2w SR hwre  (progenitor

cell) 4 2 ArigIRgE TR wmie TAEE T A A Shwie o X0 RIFREL



= f=# jcfr-3B (Glycogen synthase kinase-3p3, GSK-3B) 7 & it > 4-% Wnt
Foi UL @R BIged] o @ OTEE & ¥ Epe-3B s 1 i el 25 8
BREtpai-iE ke » R ERe 43 # i ¥ PN g5 (Magdesian et al,,
2008) - ¥ ha A Ap o 2 ARG e g B o & S om g A eha
£ 39 F a-synuclein 2 3 8% > 4cig a-synuclein s ff - Flpt 2 e

AREEOE S EARLF E NREBEIR S (Spenceretal., 2016)

o AR o 0 € wimie T d SRR W SR e A A F T A
Wawe b o 2 g p F 4 (endoplasmic reticulum, ER) % 3 A < 4
(Golgi apparatus) %t Jg B-4 i fegiirm 4 o o gt pEd = ehe Ak
v o3 N mre N s 2t Al kB v 4 ggﬁ“d CEEENE
(endocytosis) & » fmfz b 5 dm¥e £ B oRpu d5iEa A c0E R E TS )
" i 2 §_{ cytosol ¥ Ak F-v =48 (proteasome) *# j# (Sakono and Zako,
2010) > e Zlmbe P JEFF D A F F 2 A5G 39 B RN ¢ Pri] 30

e en' i 2 o R Flmre p Foo PRl A 2 D Y H Ao iEe B Riwe g2 0

Hrrep B Fv B e = (Almeida et al., 2006) -

o AFE K -0 A ki = P eod 22 ¢ (neuronal toxicity) 0+ € 3%

#F A X LEF & (innate immune response) - ¢ A5k v &t fpe ¥



s dE T AP R &+ 5% (danger-associated molecular patterns, DAMPs)
B - BETAL FIAAMAF §RE h Rkiwe (astrocyte) % Hc¥
'mP¢ (microglia) } et 3% < 48 (pattern recognition receptors, PRRs)
doa st AR me A LA F s (Danilova, 2008) o M im e 87 T st
L% B e eanE e mfe (macrophage) p iz 0 € 5d A X B ALEF R
(innate immune response) * 514 & vk it* (phagocytosis) & 'm*e 4 |+
Bk Bt g o k40 7 (foreign substance) (Cai etal., 2014) o % 'm
Yo i e PR Sme G E R G 3 g U F o bldoff g U p

B ehim?e g% (inflammatory cytokine) ~ 4% #]5 (chemokine) ~ /&4 %

1= (reactive oxygen species, ROS) 2 f4d G4 L7 7 ¢ ol 5 4 Fveh

Lyvkks % (galectin) -

o SRR A

Lt £ (galectin) - fie ALSBFLEFFREFE (B-
galactoside-binding animal lectins) - B s % (C-terminal) sk -k

v & % s+ 2L B (carbohydrate-recognition domain, CRD) % #=#3  (N-
terminal) «he A| X R re S o L FUMER R F FEP ¢ vy 15 Ao
—fAs TRy H-ROKC SRR ARSI BEREE1-25-7-10

1M1-~13~142 15 A ¥ » 3+ £ 95 15-kDa> FALEFBRAEEF 7T R



ERERM Y-S LG S BRI ESFFRBAB DI BERE£-46
892 12 ¥ ~+8%5 30-kDa; vz 25 H- p-kit 55840

T2 B AEZEFED Y REY 3 & pe (proline) ¥4 g f& (glycine)

SR
\f‘“*\

4@ P B Fukst 2 -3 (galectin-3, Gal-3) # » 3+ £ § 5 30-kDa-

vuipE B &7 B4 (Liuand Rabinovich, 2010) -

"ZL%/}%%%% gL i pimie? LMo 4 FANH e B
o ipdt v AR 3 AN TR U E g AR T e b o rg and U R

B30 ez g2 L5t (galactose) B & 0 3 R SR £

Bt

B et F L E M (oligosaccharide) @ £ 3 # F ch# 5p (Liu and
Rabinovich, 2010) - 38~ L 5L F F4c1~3~7 12 12 € & & m¥e p i
Fv B oooika e poaEl LRE o bl SRR -1 € & e )
AT > ¥ R 2P pre-mRNA a3t 27 45 3 %15 (splicing factor) 5 X
FEREFSAEA S E Y S R LI RRE AT b 25
pre-mRNA T et 4 0 L5 g 27 ;%gr} Ry~ % (pro-apoptotic
effect) kA & w4 £ LR £-12 4 g;‘gé RE= 1T KB &
el L REY g mizdd (Livetal,2002) o ok > 2 5 A dp o
BfP s B m Rand e ? FIREFHBAEF-3 7 EPEE ek

% (Wangetal.,2015) e A L H @ ApR3pE > @ LR E 2-3 A



TAREY PR P AR E I DE X o ies A AR H Y RIFF O

I~ ERRARES

LR EF-3 AR As MY o GeIRREE  R  ER T
BRACHRZ PR S ko B A g U L E e Y A B AT X
FMEREE-3 e ? i B L ARE R AT R At e P e
fmre s b R R e b (Fortuna-Costa et al., 2014) o« L s 43 & % -
3 e p mit* ¢ 77 Fwfe k= (anti-apoptotic activity) 14 2 mRNA
splicing > Almre*t W2 Almie syt (hiT* QA BT LEF BREIEEHEZE R
M % (Liu and Rabinovich, 2010) - — & L 5tz & 2 -3 48 1) fmve ¢k >
Ly RIS ENMERRS AR w R A AREH o RS T

MALE BT APM » 5509 ah- B (Satoetal., 2009) -

LS REF3 R0 BARK Y PR ERES N LR
B WA e LSRR E-3 Bk ot B T AL e il &
Tt = 0 e o IR B e P cRTR B 0 T R e M AT P
WA > meafdind > weadgF L pwe it § wie ikl
(Fortuna-Costa et al., 2014) - § H w5 4 L& T TR & SLis § 513 4

z

£ &= (anoikis) & T dwm e Ak L R imre B L B VR & e o AR



(extracellular matrix) ‘e & v “t3 f£ kw2 % F 3 5L 4] (integrin-
mediated cell adhesion signal) > & & ¥ 3 mve & £ €58 g A= 184
(Frisch and Screaton, 2001) - i&2 ## 3 Pl4p 1 = F 4852 % % -3 ﬂf ARG EYE-Y
S WA R g R P AR e ff B (aggregation)  rd g L Fl AR

%.{ig%%ﬁ % 3 k- (Zhao et al., 2010) -

FeohgapApto bR L BRp R Y GORR X SRS £ -3 ik
Bfi- A kehg o AEMERECIRRRS 3R R G ARG v
P ?lfia“'“r%-ﬁ NI % g IR L R E £ -3 04 3 (Maiolino et al,
2015) » Fpt & 2010 #pFE W& S5 EH 325 (US Food and Drug
Administration, FDA) i X U b & 2 -3 A< & BB :f,;st’ FOARARL & -

fa3 reend F4p ik (Wang et al,, 2017) -

Ao TRt 23 AV RS RGP MAET A S F o A ¥ ek

2-3 A ERST P ARG LR Al e &R
wPz 1 2 % R w2 (oligodendrocyte) % 3. (Shin,2013)> p = & A3 7 %
TSR EE-3 A Sere? A B A D 0 F A 5
fre 4 F & -y (interferon-y, IFN-y) ¢ g 2 2302 L5 b 2
-3 M E AU R £ -3 ¢ 1A A BT ipe-2 (janus kinase-2, JAK-2) !

10



cOft g fi (tyrosine) #mipc it > 14 % ¥ 5 signal transducers and activator
of transcription 1 (STAT1) ~ STAT3 2 2 STATS e 4 @ i’i—fg (signal
transducers) £ 7% ¥ (activator) (Jeon et al., 2010) - ~ 7 47 $4gr & 5
W £-3 LB ime? 7R B TR dar i o AT AP RA G

s Lyl 8 2 -3 0w iRy L aﬁ;," (pro-inflammatory mediator)

14 ¢ (Rotshenker, 2009) -

Lt 2-3 P AAF IR - B4 58 k#ﬁfﬁgf‘fﬁv“‘# TER A
¢ B4 F A g (multiple sclerosis, MS) ~ £ 14744 & (traumatic
brain injury) ~ & #%4 . (& £ JEx 48§ (ischemia-reperfusion injury) 12 2 T
# 75 L (viral encephalitis) (Shin, 2013) o % 2 PP/ it x & - f&p 4 5
fRk A 0 AR AT e R)e L ¥ e fri 5 (Calabresi, 2004) -
P R R E-3 ¢ R e L R B o 5 T X SRR
(myelin sheath) =%g#%%; (myelin) &7 5% R T F A S hmie aisr
= (Hoyos et al., 2014) - 2@ H Q%45 G ¢ bl4of| B M 2G3p 5 2 R 304
SRBEG > FPHRVERINLISABREZ-3 i M 4 > @ wr
v ot F A B E Ah o Fl A RINEE G Y i & chiRl A M
(myelindebris) ¢ fe .t # S 2 (regeneration) > @ $H4gal 7 8% 05 vk (F
LR RE A (Yan et al, 2009) o A R LR EF] G op A &
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FadRis R WEMY R i T i M fimPe o ¥ a3t

=
R
H
E&
%

Wiz 2 & R e B 2 0 LI 0 LU E -3 ¢ ARSI gk me
NEF e At R G p A% (autocrine) % % 4% (paracrine)
e ) “/f TIELBRFUFF L & 7 AF LR PR B W
%2 chdkttac 4 (adhesion) (Shin, 2013) o 7 F P L5k B £-3 Al
FLAAMBR? B3 F o wir i > BEFHERER-3 Afe s Bop s
R PiFcndk d DA R Avans B T A By gY TR L -
fBpTARM AT RAF M GLRF R AiRA S BEIIP WA R
Bk ? LI R A-BERM KA PP AN LR R

Flpt A B AT P A PRI - A

- ~ Protein inhibitor of activated STAT 1 (PIAS1)

w2 P E SRR E-3 €1 JAK-STAT RIS E %% L F & (Jeon
et al., 2010) - @ protein inhibitor of activated STAT 1 (PIAS1) R ¢ #r 1
STAT #2&¥ STAT1 &4 3 @2 e an 4 - &a '8 i STAT1 B
i F s F o &3 drdl LK Ban# i (Livetal., 1998) o L& & F %
FERARSBEZEE Y VRS R H a5 CAl B¢ 5 PIAST 4

ForE i BA5e CA1 w7 #4 PIAST # 2 < & 2707 ¢ B« &
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4 T g (Taietal.,2011)-p* *t PIAS1 5848 /] 2% i* i3 4 (SUMOylation)
Hes-1 & 4 Wifidl fim%e chit 4 > o B F 1+ & il himse 7 =
(Chiou et al., 2014) » &+ PIAS1 £ 5 #flm?e = 112 BEEH ¥ e fhan

5=
Y

\ r
1
AR
T
3

\

§OAE Y R WA PR B B R P P PR R A3
Bdfde » @ XUt £ -3 i hg W Rop m e gt 0 @ o AlMRE B9 A
A EHFEE AN EA PRI FHEARF o TRBAEE-3 ol
PATE W e d A RAvdhe FlR ARy ¢ RRH 2 SRR -3 AT

§ i © AR B0 g R B g e
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R s

-~ BFRRAER

r o # o ¥4 A C57BL/6 & ¢ o] & (strain name:
C57BL/6JNarl,stock number: RMRC11005, National Laboratory Animal
Center, Taipei, Taiwan) ~ [7 %5 B 4 058 ¢ o0 APP/PS1 A Fli 7 /)
& (strain name: B6.Cg-Tg (APPswe, PSEN1dE9) 85Dbo/Mmijax, stock
number: 005864) » 1 2 L Lk ag & % -3 A 7] 7| ",ért |- B (strain name:
B6.Cg-Lgals3tm1Pa/J, stock number: 006338) » z x| &35 p Jackson
Laboratory (Bar Harbor, ME, USA) - #f= 4% &3t ¢ L 7 4 4~ %5 g
1 1 4 5% (Animal Facility of the Institute of Biomedical Sciences (IBMS),
Academia Sinica, Taipei, Taiwan) > a4 = p % 12 | prensk g 2 8 » & +
8:00 % = 800 5 kit > T = 80031 r=5"+ 800 5HEd R
BiadF 2241 °C2 A e R A AR DT ES L Rl g 4K o 85 4 RAR
BRI R R ERARRIFELE L ch Y 2 RAE4 5 (The
Guidelines of Anima Use and Care of the National Institute of Health, USA)
MEE L Ey Rl P FEPEE B RO E e (The
Guidelines of Animal Feed, Animal Facility of the Institute of Biomedical

Sciences, Academia Sinica, Taiwan) » I 54 %5 S o N R
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J RN 4R ERFAHETTTET G2mmT EiE15mldg o
i# * KAPA Mouse Genotyping Kit (Catalog No. KR0385-v2.13
Kapabiosystems, Boston, USA) &7 &4 A FlA| &2 - 5 | Bk
T gt g ¢ 4o » = =0ok 44 pl ~ 10X KAPA Express Extract Buffer 5 ul ~
1 U/ul KAPA Express Extract Enzyme 1 pl » #-3rs g B304 B > B A
HAETEC4H# 10 245 95°CRmpE £ 55448 7 7 X T3 AT
100 rpm @ ;3% dA4cFriEf2® (900333 F i - 3t PCR tube ¥ 4c » 3 pl en
DNA % 2% -~ 2X KAPA2G Fast (HotStart) Genotyping Mix 12.5 pl ~ primer
2 1ul 24 = =x-k 3 25 pl #5182 77 PCR (polymerase chain reaction) »
& F g 5 Liei7 96°C3 ~4a 0 RISEF 37T E£495°C30 #) ~
59°C 304 ~72°C124) > 16 72°C 3 ~4fs %3 4°Ce F g2 & 11
2% FEBMWM T AR TR o Primer eh A 7|2 LA 44 Jackson
Laboratory #7#t -2 & 4 A F1 A &2 F 3 > APP/PS1 A Flg 7| &
primer 4 %] 5 0IMR1644: 5-AATAGAGAACGGCAGGAGCA-3’~0IMR164
5: 5-GCCATGAGGGCACTAATCAT-3 ~ 0lMR7338: 5C TAGGCCACAG
AATTGAAAGATCT-3'~ olMR7339: 5-GTAGGTGGAAATTCTAGCATCA
TCC-3' » PCR # # % internal positive control (324 bp) # 2 PSEN1
transgene (~608 bp) - L 4t & 2 -3 2 7| 5] "/f o R e primer & %] A

15



oIMR7107: 5-GAGGAGGGTCAAAGGGAAAG-3’ ~ 0IMR7399: 5-GACT
GGAATTGCCCATGAAC-3’ ~ 0lMR8439: 5’-TCGCCTTCTTGACGAGTT
CT-3' » PCR Z2# 5 wild type gene (~220 bp) 2 mutant Lgals3tm1Poi

(~150 bp) (Protech Technology Enterprise, Taipei, Taiwan) -

Z o ASRIVEEATESA M
W4 g 4p o & Rl 8 (dorsal hippocampus) 2 & &2 3u4ric 4 3

R > @ "L g% 5 s (ventral hippocampus) R % &2 & 4 ~ § i g

—mde
£

Fanselow and Dong, 2010) » F] &%~ @ S ® 4 Rl S 2 B g
g F
B F (prefrontal cortex) i 1 BFF 7 ® & o ] BUW 1LETER SN B iS

>t~ 4 °CripL % 74 32 & W -k (phosphate buffered saline, PBS) =

=
&

I a4 RIS EMORT S ) free-hand Hopts s g i A @)is B 2w 3R

FA s o7 s

ez R IFER Y > FHANAH LT 1.5 ml 3

i
=

< F k72080 °Crkda ¢ o

T~ Fv FETRER
Mo g ~ 200 pl 3 fri e (lysis buffer) @ > 5d 4 CF AR
Ao & 7 A4 12 14000 rpm gt 10 A RIS B R 0 bR R

%30-80 °Crk ¥ o i3 {2 #miz ¥ 3§ 50 mM Tris-HCI (pH 7.4) ~ 150 mM

16



NaCl - 2 mM EDTA 2 2 1% IGEPAL CA-630 > = 10 ml ;3 f2 % = @ 4o
»~ % — 3f protease inhibitor cocktail (Catalog No. 05892791001, Complete
ULTRA Tables, Mini, EDTA-free, EASYpack, Roche, Mannheim,
Germany) % phosphatase inhibitor (Catalog No. 04906837001,

PhosSTOP, Roche) -

I~ F9 FERRRIT
f * et 4 & (Coomassie Brilliant Blue G-250, Bio-Rad Protein
Assay, Bio-Red, California, USA) ¥ 3-v % & B {7 & € /€. 465 nm &
# 3] 595 nm i KRl L0 FkR o P2 pl ey T F R4~ 5 B
AR cnpl s 4 A 998 pl » 14 A Sk sk & - 595 nm gk £ Rl TRk E o R R
WK T I ER 246810 pglpl 2 F5 2 i Eew Rl TR R E
ORI AR A Y B TRA -
2 7 BB
B0 TR ASTEE 0 4r» 5 B Protein Loading Buffer (Catalog No.
GM47-b, 5X Protein Loading Buffer, GMbiolab, Taipei, Taiwan)z 2 = =t
ko R kR 2ugiul hiee AR B 95 Ca i 1044 et R
Bk o HAREREBEFR AL DAL A fE - 5 Glycine-

17



SDS-PAGE» ¥ - #& % Tricine-SDS-PAGE > £ ¢ Tricine-SDS-PAGE i &
# gz 10-kDa T 3= B H 4y ¢ * Glycine-SDS-PAGE - Glycine-
SDS-PAGE #1Z en® 7 % % (running buffer) = 4 % 25 mM Tris ~ 192
mMglycine~0.1% SDS> %48 &~ 5 & fa» &~ W 5 + K e3a R 948 (stacking
gel) 2 = K a4 3948 (separating gel) > 3R M H g e 5 0.5 M

Tris-HCI * pH &

5 6.8 AR dR 5 1.5 M Tris-HCIl » pH & 3
8.8 - Tricine-SDS-PAGE (1§ /xSt & 5 3 & A B 5 1 &3 #F
(anode buffer) %2 § &% % (cathode buffer) > r &% fre s 42 2 0.1 M
Tris ~225 MM HCIl> pH e 5 8.9 f ¥ g4 5 01 MTris~01M
tricine ~ 0.1 % SDS » fic @3} #8 7 % e =% (gel buffer) A= 3 - &> =
=% 3MTris ~ 1IMHCI ~ 0.3 % SDS > pH & 5 8.45 - Glycine-SDS-PAGE

MR L oA R 25 mA A3 A S B g F o Tricine-SDS-PAGE 71

AANHTTRI0OV 2 eiF 30440 kMO BEDPBRBH) - £

\pes

YHEERIEF S 26mMA S B EY B e B F R TS BRI ET S
g k22 7 pg e PVDF %+ (poly-vinylidene difluoride membrane,
Millipore, Massachusetts, USA) » 2 {8 & » BN H > 4o » 83 3 7
(transfer buffer) > # = & % 25 mM Tris ~ 192 mM glycine ~ 15 % methanol

Ji e} qu @100 V-@g/',i’] JEE";O@/? il#’i"PVDFn %&gqﬁ 5

% skim milk (Catalog No. DIFCO 232100, Becton Dickinson, East

18



Rutherford, New Jersey, USA) 0.1 % TBST ;2% ¥ >3 %8 T 2 40 rpm
Bl 1P wREE - B8 E > KRR 01%TBST ™ 70rpm # % i
PR o A= B4 ik is de 2 12 0.1 % TBST 8 e sdndl > 1%
4°CT 2 40rpm#ER F 162 18 [ pF > & gz £ (8§ 2 0.1% TBST i
ez Ex 10 A4 E4er3F HRP 2 - B fibi > 3 8 TH & F & 1
QP 12 0.1 % TBST ez =t » & =t 10 A4l > Bofs 4o » it 500 k|
(chemiluminescence HRP substrate, Millipore) » & » % ** LAS-3000 2-
%% s (Fujifilm, Tokyo, Japan) it {758 kB~ = ik » 552 B2 NIH
Image J Software (National Institute of Health, Bethesda, Maryland, USA)
B it o470 & g skl 5 rabbit anti-PIAS1 (1 : 5000, Catalog No.
2474-1, Epitomics, Burlingame, USA) ~ mouse anti-Actin (1 : 200000,
Catalog No. MAB1501, Millipore) - goat anti-Gal-3 (1 : 5000, Catalog No.
AF1197, R&D systems, Minneapolis, MN, USA) - mouse anti-B-Amyloid
(1 : 1000, Catalog No. 803001, Biolegend, San Diego, CA) ~ mouse anti-
CD-10 (1 : 500, Catalog No. sc-46656, Santa Cruz Biotechnology, Texas,
USA) ~ rabbit anti IDE (1 : 5000, Catalog No. ab32216, Abcam, Cambridge,
UK) -~ rabbit anti-Prealbumin (1 : 1000, Catalog No. sc-13098, Santa Cruz
Biotechnology)’ = =448 4 %] 3 goat-anti-rabbit IgG - goat-anti-mouse IgG-

goat-anti-rat IgG ~ donkey-anti-goat IgG (1 : 8000, Catalog No. 111-005-

19



003 - 005-005-003 ~ 112-005-003 - 705-005-003, Jackson Immuno-

Research, PA, USA) -

= v AR R

EEE PR E F-3 ¢ AMEk k9 2 Flag s dv L & £ UK
&P BAR AR B0 500 pg T 4e » 3l ko RS & 5 goat anti-
Gal-3 (Catalog No. AF1197, R&D systems) 12 2 mouse anti-Flag M2
antibody (Catalog No. F1804, Sigma-Aldrich, St. Louis, MO, USA) » =+
P4~ 3l sorat & mouse IgG 48 > 53 4°CF B 16 2 18 /] pF o &
&= 254~ F 5 protein A 2 protein G g3k (30 pl, 50% slurry, GE
Healthcare, Barrington, IL, USA) >4 °CFr Jiz 3 | FF > #R {8 g i vk
EAIR O M EEIRC AR R S 2 * 1 Bpipi B ¥ 9k (PBS buffer)
FRpETR 0 4er 300 IR B R s TR E 81 10k 0 £ ENRE
RS BRI IR gk F e 3 =00 e d g r 2 B Protein
Loading Buffer 12 95 °C» Jis 10 # 48 > & B = & B R BBt FriRE (7

T Y 1 .

A TR
Z4#% 3 Flag &7 L s & 3-3 74 (Flag-tagged Gal-3

20



plasmid) pF » 5 LjE€ < ¢ & 8w ¢ 55 mRNA (messenger RNA) 1

F i 4% = cDNA (complementary DNA) > 12 pt i® 5 f45 > + £ 4F ® Gal-3
cDNA - ¢ * chprimer 5% 5-GGCGGATCCATGGCAGACGGCTTCTC
ACTTAATGATG-3’ (forward)2 2 5-ATCAAGCTTTTAGATCATGGCGT
GGGAAGCGCTGGTG-3’ (reverse) (Protech Tech-nology Enterprise) » =
'] 5 348bp - #-PCR & # @& * BamHI 2 Hindlll "2 T4 3 & = - &

& frf 3 4F 4 M4 pCMV-Tag2B (Invitrogrn, Carlsbad, CA, USA) -

4 @A
2~1 31 10ng 74 DNA 4c » 100 pl 25 iz 'm? @ ;& {= (competent cell,

strain:. DH5a, Catalog No. FYE678-80VL, Yeastern Biotech, Taipei,

Taiwan) » ¥ *t 7k b 5 & 48 » 7R{83 42 °C-kif 45 #)i& 17 heat shock » B~

Mg B okt 240480 B0 pl i 4e » LB 3 &R AFE 2 100 pl > 323

1

w7 3 EiE M4t & kanamycin LB & A F >3 37°C 1% 16 1
18 PR E - A+ pE bz 2 AR - FE o FE e
DNA ¢ ¥ » PCR tube # 4c » 2 3 T4 promoter primer % T7 promoter

primer & {7 ¥ fk T 5 4 45 ©
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-~ < EFHDNAWA
~ & 548 DNA @ % ¢ * TOOLS Plasmid Mini kit (Catalog No. TT-
A03-3, TOOLS Biotechnology, Taipei, Taiwan) # 1 % 4ml 7 3 & % DNA
224 B FER e~ 1.5ml end F ¢ 2 12000 rpm ges 2 A 4852 "t
Fit o 4o~ 200 pl s Buffer P1 x 2R fo3og 2 B4 7 LT hEAE > e
~ 200 pl =2 Buffer P2 + = i5[% 10 = > 4 » 300 pl & Buffer P3 £ =z + =
FE 10X BRI 3 2 AT > 1212000 rpm B 10 4 48 7
-+ ifite 4% 2 Spin Column CP3 > 2 12000 rpm & 1 4 4 > 3 *% Ta it 18
*t column ¥ jp g BETR ¥E4e ~ 400 pl <1 Buffer PD 7% & 2 12000 rpm &t
1 4 ﬂ,%—i AR ER R o Bl B RS B ETRMEA » 700 pl o
Buffer PW i 12 12000 rpm &< 1 4 48 r27x 4 @47 B Mg s £ =X A
3 4 41 #-column # 2 A7 1.5 ml s & > 4e » 50 pl 0 Buffer EB i %
B# 3% 54455 1 12000 rpm ds 2 4 4573 4588 DNA » #7172 DNA 73
e % pe 4 17 &k (Product Model: Nano-200, Hangzhou Allsheng

Instruments , Hangzhou City, China) #| £ Jk & -

)% 74 DNA 5 4c » DNA2 i - & 2 - #4% 57 3M NaOAc (pH 5.2)
RSV BRI SGR R EF AR > L 4o~ DNAZ RS B84 2 100%
FpE R friag 32 -80°CH 2] g2+ o 2 14000 rpm *+ 4°C# s 20
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>
e

= K,/\._P /F ‘fp'f 19 A Pﬁfi’gﬁﬁti 70% /ﬁﬁ: FE L‘L' _El_ 8 10 = > :Eﬁjﬁ_
SN N2 AP S S i ME o i DNA itk d > 4 » 10mM Tris-

HCI (pH 8.5) fie = ik & 2.77 pg/ul ¢ DNA 7% i

Lo~ BHRATHDNARE 2 &5 5w p st

AB (amino acid 1-42) %4 Anaspec (Catalog No. AS-20276, Fremont,
CA, USA) #7pt» »ix 304 > 1% NH4OH iz 9] & jk & 20 pg/ul-Branched
PEI (Catalog No. 408727, Sigma-Aldrich) *c » 5% glucose ## 1 0.1 M
622k B 2.77 pg/ul < 48 DNA R {o > = PEl § & =+ +* DNA i1 %3¢
10 v 1t bl s B{feh i Ricp g7 30 F)8 2R TEFE 15 448

I B E o

/| 812 pentobarbital (40 mg/kg) g vxid SRR (S 04 2B T i R T A
i (stereotaxic surgery) o # ¥ ¥ BUEEINE Pl PE REERm L F ALK o
ARZw B T70% P aipif 4 - Reniisr JIRgA R gEf
AR SR A 8 T FHE A U HIR SRR E R A6 X g P
(bregma) - & 7 % /& 5 CA1 ®R¥gha > T =gtk i FF & 2.3mm>
R 1.8mm. EREZEF T 1.8 mm TS B EEReE
T pgET A R R BT B E R I PR R B
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3B EER o B R4 & F 4 DNA e st 12 0.35 plimin shig B e i o

& XA E Y 503l

Lo~ REFRR

-] & 1 pentobarbital (100 mg/kg) frps > ™~ 4 °C PBS i/ 15 1 20
& &8 0 L 12 4% paraformaldehyde # ir 15 & 488 {7 0 5 F o PR (s Bl
% »* 30% sucrose/4% paraformaldehyde ;2 ;% » 20 T 48 /] FFi& {718 B 2
BIAR oK o H-x gt ts 2 30 ym ek R iR 74 T % 3t gelactin-
coated et gt 7 F o F R R (5 ip et 4 °Cokfa Y it R AR F kR4 P
Brgrr o 1 2 PBS 2 10 A 48142~ 95 °C«10.1 M citric acid/0.1 M
sodium citrate buffer » 45 4 45 :& = antigen retrieval - = £ {212 1 & PBS
FR3m o FAIEe T ER 1044 o fel 77 2% BSA 2 0.5% Triton
X-100 71 % PBS 3% » ¥ ¥ = B chie> ¥ B B Y F 1] B
LR - PR s o F x2S P goat anti-Gal-3 (1 : 200,
Catalog No. AF1197, R&D systems) ¥ rabbit anti-Iba-1 (1 : 200, Catalog
No. 10904-1-AP, Proteintech Group, IL, USA) # 4°C# 5~ ~ & 16 1 18
JPE BT R PBS k3% Ko Bk 10448 Fien l
i¢ % 11 donkey anti-goat secondary antibody conjugated with Alexa Fluro

488 (1 : 500, Catalog No. 705-545-003, Jackson ImmunoResearch) % g
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F s 1/ g2 PBS iFi% 3=t » & = 10 4~ 4> 22 {5 £ 12 goat anti-rabbit
secondary antibody conjugated with Alexa Fluro 594 (1 : 500, Catalog No.
111-585-003, Jackson ImmunoResearch) % g » & 1| & » £ 12 PBS i
3= #5040 R84~ 20 pl 57 DAPI Fluoromount-G mounting
medium (SouthernBiotech, Birmingham, AL, USA) i& {73+ 5 - & (s @ *
Zeiss LSM700 Stageconfocal microscope (Carl Zeiss, Oberkochen,

Germany) 12 g Spog F k& SRR R o

L

—_—

SRR

4t drE g S et dpFid * Student’ f-testy = feru bt R i #

H 7] % 2 #iA 5 (one-way analysis of variance, one-way ANOVA) . 11
Newman-Keuls multiple comparisons ¥ {4 24 7 R T £ 3 2/ o

A8 .P<0.05 sty EF AR (FP<0.05*P<0.01,#P<0.001)-
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&
,\m

- AR Y AT A8 FAAGERRBEERE T

B

RSP A EAR R B s 5 CA1 R ¢ AlMkE 7 &
BAlp L3 7 RN ERE RGN E LT EP L AL 7 PER
PR o -F s AT o - i8S A% NHOH chgdle > ¥ ebw g
B AERE I 0 AN L LEE 648 832 143 o B
el 1 B GE 6 ) FiETEREINERE T F L o TREF PR
foo BEH AR AR > L REL 48 o) prene KR 3D 8 4 F R R RS
(HMW) 6 | P& k) » BE5 82248 | prjpt - HER L iT% eh
R BEF B e o L H RS AZR W 48 ) PEARI 6] P SRR AR o @
LEE AR DER LT RLIP R Ka 207 2 P RE TR R AR

CRY STPL NN S N S W TR R e
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(a)

dorsal hippocampus

o
%9\2\ § & Q&
®a T ¥R R
- 2 BER] (b)
75— - ' mHMW OLMW
63 — #
48 — w-— ! | HMW 9r e
oligomer 8}
. =
35 — E-’, 1! i
- 1B: A Tal el
25 — = iy
- 35_
20 — "— 5mer “5” 4r
17 — — 4 mer 2 51
8
2?27 ﬂ
— 3 mer S,
11 — . . n ]
— 2 mer OQ* 2 @o > ub
SIS N
= = J
5= — 1mer
W )i
W10 28 mb iy ABTEE48 LAy RBIERE (£ 0
P L
ISR B L LSRR Q)RR LT A% o (D)3

BRE T RO BB A3 EERE €7 (HMW, > 20 kDa) » ¥4

e Al S o PlecnpE S 40 0 B IE R S g ARBE (Fan0 = 47.006, P <

0.001) - @ fiAh+EER LT+ (LMW,<20kDa) + F I # 3R % (Fa10
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= 107.26, P < 0.001) - #d3 /4 meants.e.m.# 5+ » | * one-way analysis
of variance (ANOVA) izt 4 47 ¥ 2 Newman-Keuls multiple comparisons

Bis e A H o #P<0.001 > *P<0.01 > *P<0.05 -
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Iy PEREFYBRRZIFECAUFRE T OB RE TR
LR AR E -3 Hote AR e e B3 G BB A
hAFHRYEYABI B AP R AR LIEAA R Fh- AL L
SRR E-S3ATIPIL L R RS L L FBRE S-S H e AgEE
o w504 A BT A NHOH 2 ¢ 4|25k 36 - 5= 22 §

w RS LSRR A3 AFIPIG L RES NHOH 2 2 31ss v

XS
<
o

B E (S 48 péfﬁégﬁﬁw‘“ Tagh A RAEBREFT S LEE R

|
RN

4 BH A RRLEF SRR AFELAZAFE (HUW) B R E 7% 1

265 RRMIT RMAA TR (LMW) %R E c7 o 8 2b B -

-

-—'\\
h—
Aggy

B 2L TR 2-3 i) HALS ¢ A8k 0 g 45+ &
EREFYApRNH LA HEEFRFEFS 2 AMATEERE T
TSR FP T L E PR E 3 A AT AT URE L

ST S R

W F-3 LT Bh 4ol 200 2R E F-3 APl BT

N)
S
[
Ay
c
<k
3

R 2-30 R0 APF RS A BALT T AR
0 EEH A8 PR R LSRR E R B DL RP R e S £ T
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(a) (b)

EHMW OLMW
dorsal hippocampus — # #
127 —|# H— #
S |
2 £ 10¢
¢§«§§§§ <
x‘\«x ™ \?3 }::' 0.8
ey £ & & & “T
@0 0.6
0=
122 = I L
109 = S o2}
63 — -——
48 — oligomer o X Q e
& " ©
35 — : = = “l‘
IB: Ap fb o &2
KN &
25 — <&
L i
20 — — 5 mer ©
17 — — — 4 mer (c)
— 3 mer — # _l
b 60r
.- — 2 mer
me T %
— 1 mer %
B e 40r
£
e — Gal-3 g 30T
—— — —— — At % 20
)
LA
G L - L P ] L __‘-_ ]
ﬁf SR gg
S & & &
£ & K
N ©
C:;b
B2 % 2RLAREE 3-8 ANEE Y Ok R L (B2

T2 AP B2 2SR 53 A RPNl R sl e CAT %5 NH:OH
Faghds B0 (@) BRE T 2 LSRR EZ-I ARG E
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i E PR 4l e (F12=66.76, P<0.001) - #cdz 2 meants.e.m.
# 5t » 41 * one-way analysis of variance (ANOVA) L3+ & 45 1 14

Newman-Keuls multiple comparisons #i{é # 4 47 < #£< 0.001 -
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I

~ ERAREFBREF-3 R AERE 0 hERE TR
AW % BP X UBREZ-83 ik L B A EKRS By
o Rypt B EAPIPIFER A REBRE Z-3 BT E R oo AR

R ERL Y F L A AT R BB B A AL RS
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)
SN

B w a® s 5 CA1 % # 1% Flag-vector+NH4sOH %

Flag-vector+z A gk =9 » % = 2% 5w

RS
TL‘IX
£—/

=¥ pls B CAl1 %

5% Flag-Gal-3+NHsOH 2 Flag-Gal-3+¢ 2| #fk#s §-0 > it st

—\

5 48 /)
PP BT A R F R S BEE > Rt L 4 BiAdko

FERAcR 37 0 R AR EFBRE -3 EIRT § G IR

—_\

rr‘\\

#

oy s+ ER

3

L
v

l;
:E\\
A,
g
3ot
St
e
N

I I SR 1 R N

K 55?;371. gl 5 CA1 % & ?’ﬁﬁ WE ARE éb’fﬁ‘/}i%’%‘?’ » fiew i

P

PAG IR Flag gl e %S FEPHFES LB E

Z-3 R DNA 5 /a2 30> F ¢ i8¢ ¢ A8l o e gh o
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(a)
(b)

dorsal hippocampus

& X EHMW COLMW
& &
S k< —#—— # —
- S 351 ~— # — %
NS g Se %

Optical density/Actin

?}\

= = i
75— E
63 — =15

. HMW

e — - >"::Iigr_:mer : 1.0
35— ey 0.5

- IB: A "

-
25— 9] ]
- - o ;:,‘Qt ;_:,.QJ {g:b Q‘)Eb
20— o  —5mer & ({\@Q Q‘E:? Q’p
- Fia w  —4mer L ?%eﬁ x\@" x\'@"
— 3 mer 9 < N
- NS O s
M- < _52“”
— 2 mer
. ‘—1 mer
IP: Flag
IB: Flag '- - = Flag—Gal—3

-_— e e we — Actin

W3 iBARZRLNBEEE-3RLL HEERE F6 hE R L FF

75 4 4. &> CA1 & %|;1i 4+ Flag-Vactor 2 Flag-Gal-3: £ & 4 & &
2wl d NHiOH &2 Jlagiicds 30 St - (@)s FREMTH 2 5
AL MRERELTBAREZILTERLAR DGR - (b)s BRE T
ERc BRAREFBREZI R gk 39 a3 FEFREN
B F {5 BE (F312=11533, P<0.001) amm~s+EE R & 7 F
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eI % (Fs12=108.65, P<0.001)- #icdz ™2 meants.e.m.% 5t > 1 * one-
way ANOVA izt 4 47 1 2 Newman-Keuls multiple comparisons #ais

A5 - #P<0.001 -
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T ABEY e AFERERY NEREEIETF AL L AR

U AEEEE B WBRFHEREEY > ET R

—

tES E LR R

1%

BB - B RN 4 M MRS Y A% kE& g APP/PST | BH %
REE MG L o Fo%® frdleEr 3B A %473 & APP/PS1
DR EA3BEY A 5B A 8B ANE MBI LA Eed L 4B
Al PHREDIRHERQI AN T B TRET S FRZEAR
o AAERGE 30 BRE T o %ol 4a ST o B e entE 4 ) B
Ry ERE T IRk o FHREMT REED ¢ AR 0 R aL
RELF APP/PST | REdi £ m 4 23 4+ 5 RMORE 54
FREFE MR e AR KARE L AR B P B 11 B 2 3B AR

FHFPLE T A LRA S EERENITr 4§ RBIEF £ LK E

Hieom 11 B? <4p 3B 5B 2 8B AR IR REEFR

PN

5 o & ¢ APP/PS1 r.,.‘é,ﬂ_—?;'z? 1t 100-kDa shiz B BLE- 3| & gl > 3%

MEL L EAFHEA A £ B DA SRR TSR0 o
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(a)

dorsal hippocampus

WT APP

(Kda) 3 2 3 8§ 11 (mo)

135— ] ." = _ Transgenic
1%}: . s = human APP
el .
-4 . HMW
o - | aligomer
35— ' "
s MBS
20— — Smer
17— = — 4mer

A AR 4 ." — 3 mer
H—
. = 2 mer

5— w—’fmer

- e - e - — Actn

B4~ 8ad o MRE Fo B RS It

(b)

Optical density/Actin (fold)
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20r
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0571

WHMW OLMW

— #
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5m &m

11m

APP/P§1

* ‘E%ﬁ&?iﬁ{»rﬁiﬁﬁ
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(Fa,15=37.39, P<0.001)- #cd5 '4 meants.e.m. % 7+ > f1* one-way ANOVA
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0.001 -

38



T~ AGAFTHE? e AERE Y RREET L §LFEAHLH LA

H 4

i P g X E SO B ERY L RS B AR IR T
EEm el ¥ - BABERT Flehie s o < A T+ ¥ (Crasetal., 1991) 5 7]
P AT e E e APPIPST ) R E A TR L AR 3
EREEF o PHREY 3B A8 4 3 B APP/PST | &4 % 4 5
3B A 5@ A 8B A2E 11 B!+ 5 efEilks 3B 5%
4ol 5a “iF 0 B B Rl B RET R0 F A SR A RE (T
PAEF EALR oA} R E AR > LA 5w 2 B E 8B < E 11
B OAPFRAR] HFDR Y 2 KA RHERE TS J R HRSR

% o

39



(a)

frontal cortex

WT APP ( b )
(kDa)
(mo) EHMW OLMW
180— -
188 Transgenic Tr 4
s = 1
Yy human APP
63— Al +
=
HMW 2 4
> oligomer E 5F
i3 *
IB: Ap < 4t
=
20 ’ 2 ¥
- 3l
— 5mer @
17— i *
. = 4 mer S 2} —|
11— . . z — 3 mer S&
| "‘-‘
B — 2 mer
1 D L—h L Il i i L

o *—Hner 3m  3m  5m 8m 11m
WT APP/PS1

-— - > — ACtn

W 5~ * A Fage dhe Wb e FRETT S §EFILHEA
# 4
L4 7 e Ed# APP/PST ) Blehs Mgl Bw EiEiTe > R BE R
A0 BRETEY Qs BRETFY R (D)5 FREFY 214 Hle
BAFEBRMAORLEN G 2 ¢rEFELHEAH A 8B 2 115

S pFE 3B~ 4pt G B F PR S (Fa10=23.34, P<0.001) > ®&+ & %

40



FA. 3 Rtk % (Fa10=67.8, P<0.001) - #d5 4 meants.e.m. % 7 >
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