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A Ap42 sequence (Hindlll — BamHI fragment).

KA M S 3R R

AAGCI@GATGCAGAA'ITCCGACATGACTCAGGATATGAAGITCATCATCAAAAATFG
GTG TTC TTT GCA GAA GAT GTG GGT TCA AAC AAA GGT GCA ATC ATT GGA CTC ATG GTG GGC

GGT GTT GTC ATA GCG GGA T0C

Linker sequence (BarmiHl — EcoRl fragment):

GEA TOCGCT GGC TCC GCT GCT GGT TCT GGC GAA T

GFP sequence (~colRl — Nofl fragment):
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Pme |
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------ GAC GAG CTG TAC AAG TAAIAGCGGCCGC

Eco0109 |
Apal
Pme |

PUC ori

W - ~ pcDNAS/FRT/TO/AB42-GFP ¢ ‘& 54 o (A) AP42 & 7|5 4 & 7 HindlIl ~ BamHI *LH] s> iz » linker F 7]
% =4 5 BamHI~EcoR1 *L4|%*» = GFP B 5|(254 )% 34 ¢ 5 EcoRI~Notl *L4|f&*» i i 7]+ (B) pcDNAS/FRT/TO

M2 kg g~ 0 HindlIl ~ Notl *» = -

Figure 1. pcDNAS/FRT/TO/AB42-GFP recombinant plasmid. (A) Sequence of AB42 with HindIll, BamHI restriction
sites, sequence of linker with BamHI, EcoRI restriction sites, and partial sequence of GFP with EcoRI ~ Notl restriction

sites. (B) pcDNAS/FRT/TO vector with HindIII ~ Nofl restriction sites marked for AB42-GFP insertion.
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Figure 2. Characterization of AB42-GFP cell clone. (A) Phase-contrast or fluorescent images of cells with un-induced
(-Dox) or induced (+Dox) AB-GFP expression for two days. (B) High-content analysis of GFP and APB42-GFP
fluorescence. (C) Western blot analysis of induced GFP and AB42-GFP proteins. (D) Real-time PCR quantification of

induced GFP and AB42-GFP RNA.

e e > G A R GFP Mg e 5.1% o §
2 GFP 8tk Bl 39 % L E 7> A7 B T
AB42-GFP f & 3o e A 73 155 GFP v >
e 4 RNA FHFLREA (R =) wddinl
APA2-GFP ik & 35 Flinid ABA2 "45if)ink
Bood Wk R R < Rk S E 5k GFP Uit
—k,b 40E s e L PIEIOBL S MG SR o

LEL G T T e
Curcumin & - 8% 7 23 ™ ~ Fgf W d fo g
(Motterlini et al., 2000) » Curcumin (1~5 uM)# Jiw
7 % B AP42-GFP ehiwm 2 {8 > ¥ B ¥ 2
AB42-GFP 3¥-v 2. % %k % & 109~122% (P =
0.022~0.005) (Bl = )- .;L_I‘F WABRSERSNET R
Curcumin ¥ 1 g 5 g dr 4] AP "2k 2 B B
(Frautschy et al., 2001; Yang et al., 2005) » 3% i
SR SR G A AR e BARR IRT 0 B #F

NTNU-043 % 7= &5 % # = AB42-GFP 1§ &
119~137% (P = 0.046~0.001) (B = ) » & 7 £ 4
i APA2 1 % 1t Fl @ tE ¥ GFP A e P o
A Ry A AP 2 ALL & 2 6E10 i %

=
a

o
&

doo BT L L AREN B TR RO Bl B
¢ > NTNU-071 &+« F # 7 o &%
(Swietenia macrophylla King)in& X B-4» > + 3§t

T A2 A ZF EALRE Va4 TR
(catechin) % H ji7 i ¥ (Falah S ef al., 2008)  * ¢
Y A ERESADERR LT R
AB42-GFP im*e $if i 4 » § Fit— # chm

e

i o
2 "J'“iff}n 3 AR AR EARES R 0w
ARG A o) A 3 R RE 39 4o HSPB6 (Hsp20)

HSPB1 (Hsp27) ~ CRYAB (aB-crystallin) % § &
AB40 ~ AB42 % & > kPrd] AR e B 2 i

58

v



12 amyloid-B & # 5 P e 308 B S g K0k

A
0 hr 24hr 32hr 96 hr
| | | |
| | | |
Cell seeding Herbal extract Dox HCA
(0.8x104)
B 160 | P=00460031" %2 0'?311 0.030.0.008 0220001
L P =0.022-0.005 _—
[0] L
& % R 120 I
R
X S r
= 40 -
L o 1uM
2.5uM
Untr. NTNU-043  NTNU-057 NTNU-059 NTNU-071 5uM
0.1 pg/ml
1 pg/mi
120 10 pg/ml
88 80
22 4

Untr.  Curcumin NTNU-043  NTNU-057 NTNU-059  NTNU-071

= AB42 GFP ‘w2 thiE 4 % 615 o (A)F i A2 » 3248 0.8 x 10* B iwre 3t 96 34 45 » 24 /| PFts 4 » {140 5
TAEJE 0 8 /[ FFis4e » Dox # H AP42-GFP £ 3L > Bfs3t % 96 ) PR T B U B HF kAT o B B HE o 1Y
Curcumin (1~5 uM) ~ & 4 & NTNU-043~071 (0.1 ~10 pg/ml)# 2 e @ £ & £ 2 ‘w2 #iek 37 o %E‘@E—’ﬁ (Untr.)
EH 100 % o
Figure 3. Herbal medicine screen using AB42-GFP cells. (A) Experiment flow chart. AB42-GFP cells were plated into
96-well dishes (0.8 x 10*/well), grown for 24 hr and treated with herbal medicine for 8 hr. Then doxycycline was added
to the medium for 3 days and GFP fluorescence was assessed by HCA system. (B) Herbal medicine screen. Cells were
treated with curcumin (1~5 pM) or herbal medicine NTNU-043~071 (0.1 ~10 pg/ml) and fluorescence cell number
assessed by HCA. To normalize, the relative fluorescence level and cell number in untreated cells is set as 100%.
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Figure 4. Western blot analysis of AB42-GFP cells treated with herbal medicine. Representative images of curcumin (5
uM) and herbal medicine (10 pg/ml)-treated cells using HSPB1 (A), GFP (B) and B-actin antibodies. Levels of HSPB1
and AP42-GFP were normalized with a loading control (B-actin). Data are expressed as the mean + SEM values from
three independent experiments.
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ABSTRACT

Alzheimer’s disease (AD) is the most prevalent form of dementia associated with progressive
cognitive decline and memory loss. Molecular hallmarks of the disease are characterized by extracellular
AP plaques and intracellular neurofibrillary tangles (NFTs). AP deposition causes neuronal death via a
number of possible mechanisms including oxidative stress, excytotoxicity, energy depletion and apoptosis.
Previously AP42 was fused to the N-terminus of GFP to couple the aggregation state with the
fluorescence of GFP. In the present study, AB42-GFP are used to generate Tet-On 293 cell clone as
screening platforms. Inhibitors that retard or block AP aggregation can be distinguished by increasing
fluorescence on Tet-On 293 cells. As a positive control, curcumin increased green fluorescence
significantly. Treatment of herbal medicines NTNU-043, 057, 059 and 071 (provided by Industrial
Technology Research Institute of Taiwan) resulted in significant increased fluorescence on Tet-On
AB-GFP cells, accompanying with enhanced HSPB1 chaperone expression. Our results demonstrate how
these herbal medicines are likely to work on Ap-aggregation reduction, and provide insight into the
possible working mechanism in AD. We anticipate our assay to be a starting point for screening more
potential herbs for the treatment of AD.

Key words: Alzheimer’s disease, AP aggregation, cell model, herbal medicine screen
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