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Abstract 1In this paper, we describe the development of a web-based HTSCS (High Throughput

Screening Calculation System), which is the process for assisting high-speed screening and calculation

of drug candidates based on biochemical reactions from Nanoluciferase system. This system calculates

and displays large amounts of experimental data with single-dose and multi-dose concentration

in-vitro cell experiments through charts and graphs. Therefore, we can utilize the HTSCS to save time

and effort required for drug screening.

Keywords: high-throughput screening, luciferase assay, trust region reflective algorithm, non-

linear regression analysis, data structuration
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HE 28] £84% /fAsiach
2.1 E0|E =
¥ 12 plates HolE 4FE YA, o] HolEo]
= ZHEY 54 H welld Fo IFE FHI}L &
ozttt FHOIEE A AHAH AHEIIA e BSE
Aetsted A9 271 2 A7 dojHe ¥xY HolEo
A7k
¥ 1 plates HoJE(IH)
Table 1 plates table (partial)
Column Type Condition
plate_no Integer not null autoincrement
plate_id varchar(10) not null
plate_type varchar(12) not null
derived_plate_no integer not null default 0
plate_data json not null
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Table 2 Example of chemical compound dilution and transfer

¥ 3 assay_specs Ho|E(¥H)
Table 3 assay_specs table (partial)

plate_no plate_id plate_type derived_plate_no Column Type Condition
1116 SP-00459 | singledose 1115 assay_spec_no integer not null autoincrement
1115 DP-00293 daughter 1112 related_plate_no integer not null
1114 DP-00292 daughter 1113 assay_spec jsonb not null
1113 MP-00279 mother 0 assay_result jsonb
1112 MP-00278 mother 0
A =t} related_plate_not plates Hlo]Eo] A&
plate_no= UlF d@Wzo|H, AF ZHo] Eoizt AF th Z#olE W3 (plate_no)7t Solzith assay_
assay_specs Elo]EolA FE 5}5} enved_plate no= spec¥} assay_result ZH-& ALy L o] go|s}
EHolE 7 #AE Yehle Fx = F 29 2ol EF jsonb FAoE AAsgon, dAEE @Y ¥

derived_plate_no%t2-2 Mother plate — Daughter Plate
— Single-Dose PlateZ ©]ojX|= 3}15HE & & 3|4
e 4485 18T F Jorn, ZHolE T 4F o
g Ao 838tk derived plate_no ko] 091 A=
Mother plateZ 2]w]3lit}.
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2 Aol B sty A& ¢£=x} F3]32E plate_data
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M

o) 1 plate_data®] well &9 AKX (A01, Controll)
Example 1. Well information of plate_data (AO1, Controll)

{ "group”1, "idx":"A01", "value":0,
"compound_id":"", "compound_volume”:-1,

"concentration”:~1,"type":"control”}

well @9 AR typed “control”® “data”® e
t}. groupe typeo] “control”¥d ZA$ Q¥ HHojw
type®] “data”®@ 7% group 2 00t} idxE well
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nanoluciferase 7o) 3k Y20 nanoluciferase
T25 AYAs luciferase B4 FElS Yehd 3}
gEo] F TAe AdS AsstH 12 18] nano-
GHEE Yot
oA F gude gzl CHO-K1
HEZE 96-well platedll #F3}1, 3FES 427 A
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F4 S luminescenceF o ® ZA3ITh ofH] HFS
53 £l assay”7t HTSO &3S CV(Coefficient of
Variation), Z'9A ko2 #2lglon FDA << %E
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CV1=100x (L Grid)
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4 () BdolE 4F 54

Equation 1. Plate validation

Z'=1—(3x

o,pE B3 F 799 FFgEC] YERE lumine-
scence 374 S WA HEgE dEpdh o714
CV1Z OV29] 4% e Ad wet g geioh
7' oA A9 10] e, 18 2348 4 floh
7'l 05 ol A-(05<7 <1), TF3 2F +

Aolgla Fdsly, 1 olskl A (0<Z £05), 29
S AP F= YA ARt e dAFPow Fudt
k. Z'gkol &< A$, HTS Wlow 23S Ays)
7l B33 Agoez dgsict
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o
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Equation 2. Single-Dose compound percentage of relative

%RI=100 <
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dw,

07 _ 1 n=1
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Equation 3. Single-Dose compound multiplication percentage
of relative inhibition
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Fig. 3 HTSCS plate template
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