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Development of an automated microliter-scale high-throughput evaluation system
for amyloid aggregation inhibitory activity and evaluation of extracts
from plants collected in Hokkaido

Rina Sasaki, Masahiro Kuragano, Koji Uwai, OKiyotaka Tokuraku

Graduate school of Engineering, Muroran Institute of Technology, Hokkaido, Japan

[Background/Aims] Protein aggregation is the principal component of numerous protein misfolding
pathologies termed proteinopathies, such as Alzheimer’s disease (AD), Parkinson’s disease, prion disease, and
AA amyloidosis. For example, in AD, the amyloid-p (AP) and the tau aggregate in the brain of patients.
Therefore, the aggregation inhibitors have great potential for the prevention, treatment, and research of
proteinopathies. Recently, we developed a microliter-scale high-throughput screening (MSHTS) system of A}
aggregation inhibitors using Qdot nanoprobes, though some challenges remain such as the ability to generalize
this system so that it can be used by anyone and for any sample. In this study, we developed an automated
system that can evaluate the protein aggregation inhibitory activity of many heterogeneous samples rapidly and
accurately, and evaluated crude extracts from plants collected in Hokkaido using the developed system.

[Methods] The stepwise-diluted samples, 25 uM AP, and 25 nM QD nanoprobe were mixed by Automated
Workstation (JANUS G3, Perkin Elmer) and incubated in a 1,536-well plate at 37°C for 24 h to induce
aggregation. The formed aggregates were observed by an inverted fluorescence microscope (ECLIPSE Ti-E,
Nikon). Standard deviation (SD) values of fluorescence intensities of 432 x 432 pixels in the central region of
each well were determined by the General Analysis program (NIS-Elements, Nikon). The half-maximal
effective concentration (ECso) was estimated from the SD values by Prism software (GraphPad) using an ECso
shift by global fitting (Asymmetric sigmoidal, 5 parameter logistic) according to our previous method.

[Results] We successfully developed an automated microliter-scale (5 uL) high throughput screening system
with 1,536-well plates for amyloid aggregation inhibitors using quantum-dot nanoprobes. Screening 504 crude
extracts revealed the relationship of AP aggregation inhibitory activities of plant extracts using a plant-based
classification. Within the eudicots, rosids, Geraniales and Myrtales showed higher activity. MSHTS also
identified three chaperone molecules as tau aggregation inhibitors. These results demonstrate that our
automated MSHTS system is a novel and robust tool that can be adapted to a wide range of compounds and
aggregation-prone polypeptides.



A EEEREE M EREYS 527 [I4ES (ICNIM2019)

7 InA REFEREEED B BHEIE A AV —T o M-l 2T A
D BAZFE LA HEE PEAE ) X A D FEA

Pexe REZE BEEFIEIL, EH=w] OSIEF

HEW TRRFPRT R TR

[FE-BHH)] 2o " VEOEEIL. TV A~—K (AD) . 7R—F Vi TUA R AA TIaA/R—
RIRE | TaTAINTF—EMEIND & 702 N EEVERE RO FEHER 705, FlZ1E, AD IZBWTITA
FHOMIZTInAR BAR)RAUNEET D, Tz, BEEMEIIT 0T A/ F—DFRRIEHR, £
TR L O Tl b, IR, Box ITRTFRY M 7 m—7 % - AR BHEMEWE O A AL
— 7y RAZY—=27 (MSHTS) v AT L&BHFELIZ0, ETH, EDLH7e Y07 L THRHiH kD ETITIE
—fRAIES TR DT, ZTTARMIZE T MO LR ZL D G Te o T NDZ L 3B
P FVE PRI BRI A 2283 CEL H B AT L& BIF L | EBRICEOFIEE AV CLifE
EPERE I ORI A AT o 72,

[5iE] BPSAgIc AR LY 771, 25 uM AB. 25 nM QD /7 u—7 % BB IS EICLVIB AL, §
HEEFETDHDI21,536 VoL 7L — T 37°C, 24 BE A2 F o —hUTo, TR LT B (R ) S
BB ZVBIEE LT, UL O 432 X432 BBV D EOCIREE O UE(R 7 (SD) A /3 #T 7 7 7 4
(NIS-Elements, == 4E) IZEDIREL ., TDOMEMNE 50% 3N F B (ECso) % Prism 7 k=7 (GraphPad) ™
global fitting {EIZEDIRELTZ,

[RER] T2 IXABFZEICED, 5 uL OFEAT—/L T, 1,536 V=L 7 L—R e WA A—TF y A7)
—=U T HNATRETR BB LS AT ADBRAFSIT RN LTz, FEERIT 504 RO ALiE pERE A O R IR A FEI L
7L Z A ZOEMEDEY O I BR T D2 E MBI T2, THETEN B> T2 B 1 HEhE ) N T4
OHFTYH, 7ryrYy HETNEE HOIEERIVE ST, SHIZ, MSHTS 1% 3 FEO Ty 34T D
LIEEEA AT HZEEHLNICLT, ZRHOFERIE, A EIBIFE L7z BBk MSHTS S A7 473, M#AV
(LB ROBEENEARY T F R FTREZR BT il 17— L L Te 5 Z AR LTz,



