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A microliter-scale high-throughput screening system of amyloid p aggregation inhibitors

OKiyotaka Tokuraku, Koji Uwai

Division of Sustainable and Environmental Engineering,
Muroran Institute of Technology, Hokkaido, Japan

[Background/Aims] In 2050, the number of Alzheimer's patients worldwide is estimated to exceed 100 million.
Since aggregation of amyloid B (AB) triggers the pathogenesis of Alzheimer's disease (AD), substances that
inhibit aggregation are expected to be useful for prevention of AD. Recently, we reported a real-time imaging
method of AP aggregation using quantum-dot (QD) nanoprobes, and then developed a microliter-scale
high-throughput screening (MSHTS) system for AP aggregation inhibitors by applying the imaging method.
In this presentation, we will report the methodology of the MSHTS system and the results of the screening by
the system.

[Methods] The stepwise-diluted samples, 30uM AP, and 30nM QD nanoprobe were mixed and incubated in a
1,536-well plate at 37°C for 24 h to induce aggregation, and the formed aggregates were observed by an
inverted fluorescence microscope. Standard deviation (SD) values of fluorescence intensities of 10,000 pixels
(100 x 100 pixels) in the central region of each well were determined by ImageJ software (NIH). An
inhibition curve was established by plotting the SD values, which were approximately proportional to the
amount of aggregates against the concentrations of added samples, and the half-maximal effective
concentration (ECso) values for AP aggregation inhibition were estimated from the inhibition curves.

[Results] First, we evaluated ethanol extracts of 52 spices by the MSHTS system. The results revealed that
almost more than 90% of the tested extracts showed inhibitory activity for the AP aggregation, although the
ECso values were widely distributed (ECso: 0.001-10 mg/mL) among plant families. We also found that the
ethanol extracts of the Lamiaceae and Myrtaceae families showed significantly higher activities than the
average of tested extracts, and an active compound constituted in the Lamiaceae family was found to be
rosmarinic acid. Next, we evaluated ethanol and boiling water extracts of 11 seaweeds by the MSHTS system.
The results revealed that the inhibitory activity of boiling water extracts was higher than that of ethanol
extracts.
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[BA9] 2050 4, RO T YA ~—IRBEEEIT 1 BAEREWTHERBLON TS, TInAR B(AB)
DELENRT VYA~ =95 (AD) BIED 5| E LR e b, BHEAILE T2 E X AD O THIICH A TH
BEREESIU TG, S, Bex (ZRFR R QD) T/ 7 =T &V Ap BHEDYT LAA DA A—T )
EICOWTHEL, DAV 7 IERISA L AP BHEEMEOME N AN—T Y AI)—= )
(MSHTS) ¥ A7 5% Bi% LTz, AIRIO%E Tlk, MSHTS IEOJFBERE 20 Fika AW EHE L EME DAY
V= T OFERIZ N THIE T,

[F5i:] BEPEROICA IR 7L, 30uM AP, 30nM QD /7 u—7%EA L., BEAFHET DD
1,536 V=)L 7L —hHIC 37°C, 24 BERE]A L F 2 —R U7z, RIC, TER LT BEEE R 28 ST 8 Y B B Tl
L. Z=/LHULERD 10,000 B 27E/0 (100 X 100 E27 /L) O 68 E OFE (R 74 (SD) fE4 Image) (NIH) T
RELT, BEERELISIZMEAT S SD AN, ATV 7 VO AR 7 7y R L, BRI
MR e LTz, Z DM FEMFRND AR BEEEFAETEIED 50%20 5% EE (ECso) 2T E LT,

[FER] SN, MSHTS IEIZ K- THIERE S2 O =& ) — VAl D AR BEESLFIG AR L7, &
DFER. 90%LL EDIFEAE DTN AP BEERETE 2R T ZENRILNNI o703, ECso fEITHE D
BHZ LS TIALIEBL DN T2 (ECs0:0.001-10 mg/mL) . £z, VR ETZMEERIO =L ) — Vi35
AT O FDE L SEWEME AR T 282 R LT, IRIZ, MSHTS #£I2&->T 11 RO D =2/
— VB LOBUKII &R LTz, ZOfE R, BUkih b O ETEMER =4 7 — LA K0 @ 2 &3
BN TE,



