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>1,500,000
Compounds

Quality Library sets for HTS
Leadlikeness m Diversity libraries
QED: Quantitative Estimate of « Single library 220,000 compounds

Drug-likeness

» Pooled library 500,000 compounds (Standard 320,000 cpds)

Non-druglike
<0.3

m Focused libraries

Drug-like/beauty ; ) .
>0.7 » Libraries for target classes (Kinase, GPCR, Protease, PPI,

Drug-lik
03207 etc.)
Macrocyclic
In-house compounds
P Molecular Glue
Purchased RNA
Covalent

In house Extended rule of 5

Natural product
Annotation
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Virtual scr.(VS) HTS campaign start
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Assay Platforms

GPCR
CAMP assay
Ca?* flux assay
Reporter gene assay
Arrestin/Internalization assays
Binding assay
Impedance assay

Nuclear receptor

Binding assay

Cofactor recruitment assay
Reporter gene assay
Nuclear translocation assay

Coactivator

Ion channel / Transporter

Ion influx assay

PPI (protein-protein interaction)
TR-FRET/Alpha screen assay

Membrane potential ELISA R
Electrophysiology NanoBit/BRET
Substrate uptake yvuUuyvy YV Two-hybrid assay
Binding Biophysical assay
Enzyme Nucleic acid

Luminescence, Absorbance, Fluorescence, TR-FRET
Alphascreen, ELISA

Radiometric assay

Label-free assay (e.g. Rapidfire-MS)

Coupling assay

Global kinase panel

Biophysical assay (e.g. ASMS)
Fluorescence probe binding
FRET

Ry
YV, it
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Cell-based assay (Reporter gene, RT-gPCR) *«i\# 5 /
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' £

» RT-PCR 2 AT LA

IN Cell Analyzer 6000(GE Healthcare)

(Agilent)

QuantiStudio 12K Flex Realtime PCByncropatch 384 (Nanion)
(ThermoFisher)
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Plasmid Lysate, VLP Protein
ﬂ \ ‘/ \‘ F N £ ™
| Cloning JLK Expression J* Purification #L QcC J
[ target gene | (| Ecol | [ Affinity | | SDS-PAGE
Tag (N,C) Baculovirus | | 5 GFC GFC
Mutation \' Mammalian | ) > [IEX, HIC etc. WB
Fusion [ Cell-free r Digestion MS
] [ Activation |

-

2 AKTA avant
oA : X Wave AKTA xpress
sequencer CO2 incubator Bioreactor
ABI 3130 shaker fermenter
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Phenotypic screening
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-Full auto system HTS
Envision facilities
Incell6000

gRT-PCR systemZ5

Libraries

Phenotypic
screening

Target profiles of annotated library
NucR

Membrane

Assay
development

receptor(8%)

regulator
(20%)
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Reporter, RT-PCR, HCA etc.
iPSHRRE. Primaryflif2{EHe]
CRISPR CAS KO screen
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Track Record of Phenotypic Screening

> 70 - Usual screening
Track record for PDD programs Assay methods library size
Imaging 100K compounds
Assay methods
Reporter gene assay 400K compounds
Cell growth 400K compounds
Incl. synthetic 3200 compounds
B Imaging (IN Cell, Incucyte) lethality
W Reporter gene assay gRT-PCR 30 K compounds
m Cell growth
TR-FRET 100K compounds
B Others
B GRT-PCR ELISA 100K compounds
B TR-FRET POI-HiBit screening
W ELISA (for degrader 100K compounds
screening)
Cells
« Cell lines

* Primary cells
« iPS differentiated cells

Libraries

 Small molecules
« CRISPR / Cas KD libraries
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Pilot screen (2dose, n1)

Primary screen (1dose, n1)
@ Deconvolution (for pooled lib.)

Counter assay (&[5 D EERR)
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Primary | Counter | Primary | Counter | Chemical properties
1050 1C50 (M) | (Graph) | (Graph)

AXL1

AXL2

AXL3

AXL4

AXLS5

AXL6

AXL7
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8.0E-08

2.9E-07

4.9E-06

3.2E-08
1.2E-06
2.5E-06
4.2E-06

>1.0E-05

>1.0E-05
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>1.0E-05
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> HE=7 vt 4 (Potency/selectivity/species for SAR study)
> BHERK-DIRT1ORGE
> HAR7 vt 4 (Target engagement, Function etc.)
> EUYIEERIEE
ASMS, TSA, ITC, SPR, X-ray crystallography

Competition experiment

Fragment 1
LY Fragment 1 R + BCoR peptide

e o

2 0

20 : .|

10 0

0] 0

L T T T T T 1 - A >

DO VDD LD B ' 7 - - .
e Kinetics assay Thermodynamics X-ray crystallography

with SPR assay with ITC Neuropsychopharm 44 96170 (2019)
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Purified

Protein #

3D
Structure

# #[ col?:::;on ] # #

Nuclear receptor (MR) Protein kinase (EGFR)
T S :
c _ ) . =

Hydrolase (MAGL) Phosphodiesterase (PDE1)
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J Med Chem 54 8030-50 (2011)

M7,

J Med Chem 54 8616-31 (2011)

PPI target (Mcl-1)

)

J Med Chem 61 9205-17 (2018) M

y d Chem 59 1149-64 (2016)
Epigenetics target (LSD1)

Glutamate receptor (GluA2) GTPase (KRAS)
4 SN/ T B /a .

al

\
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s ’ - & ‘ ' Y N ’ ’ ~
J Med Chem 56 9635-45 (2013) Neuropsychophar

m Epub (2018) -
tavniEsdE—F%

Neuropsychopharm 44 961-70 (2019) ACS Med Chem Lett 8 732—6 (2017)
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GPR39 positive allosteric modulators

Primary screening

Library: >600,000 cpds at 3uM
<> hGPR39 cAMP assay (Gs) with ECy; Zn**

B o
Profiling assay

hGPR39 cAMP assay (Gs)
Calcium/IP1 assay (Gq)
SRE-Luc assay (G12)
Arrestin assay

D

Gs Biased ligands

Internalization
/desensitization

Biochemical Pharmacology 140 (2017) 105-114
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LDHB “

H OH O pyuvate Lactate 3
NH: \ /" NH:
fﬁﬂ ) ]
M LDHB N

R NADH & NAD+

Q1/Q3 = 662.1/540.1

Inhibition (%)

Q1/Q3 = 664.2/397.0

AVIOLANAR (A1

HTS cascade Pyruvate binding site
Primary screening (ca. 370,000 compounds) B P o \
> Diversity pooled library 10 pM, N=1 [3'\" Qing site /1 ‘S
>Enzyme assay with Rapidfire-MS ) /

Deconvolution assay (ca. 800 cpds)
> Positive compounds from primary screening 30 uM, N=1

Dose response test

>4-5 dose, N=2

> Selectivity test (LDHB/LDHA)

> Clustering

> Purity check

> Evaluation of related compounds

_ Allosteric site
Hit compounds Sci.Rep 2021 11:21353

> Pooled51/J3U¢RapidfireDFEAENE T, KIRIEREMSR-ADHTSZ3EIR
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HT-ASMSZHU\V/=RNA binderiEz |

High-throughput Affinity Selection Mass Spectrometry

for FMN riboswitch RNA binders
Diversity Library: 140,633 cpds
RNA focused Library: 6,400 cpds

FMN riboswitch RNA 5 uM
Compound conc.: each 0.5 uM

Assay Eiimat: 400 cpds/pool

Reproducibility test
8-

Counter Screen using scramble RNA

Confirmation assay
Diversity Library : 72 hits
RNA focused Library : 7 hits

D

Kd determination

Normalized MS Response

Compound A

== FMN riboswitch (WT)

- Buffer

$00000 Kd 65.03 —— FMN riboswitch (WT) - Buffer
o

o

T 1
1000 2000 3000 4000
Input cpd. [nM]

log[FMN] (uM)

In house data
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AB uptake assay in iCell® Microglia AD TREM2

HTS cascade

Primary screening (c.a. 4000 compounds) 4000004
> Biologically annotated compounds, > 3,000 cpds
>3 UM, N=1
> Phagocytosis assay and cytotoxicity (CellTiter-Glo® Luminescent Cell
Viability Assay)
G 0O 5 10 1‘5 2‘0 2'5 3‘0 3'5 4‘0 4I5 5‘0 55
Reproducibility test (350 compounds) Time(hr)
> Positive compounds from primary screening
>3 pM, N=1
>Phagocytosis assay and cytotoxicity (CellTiter-Glo® Luminescent Cell 5007 [
Viability Assay) ] i
\ 4
Dose response test (24 compounds)
> Selected compounds from reproducibility test 1004 e
>6 dose, N=2 0

B wt

® TREM2(HO)

3000004

2000004

3
1

100000 o e

Total red object integ
rated intensity
[RCU x gm2/image]

1 - wt
3001 -# TREM2

% of control

>TREM2 mutant and WT S Cpaa (LogM)
>Phagocytosis assay and cytotoxicity (CellTiter-Glo® Luminescent Cell
Viability Assay) TREM2 HO_

cpd#A at 3 pM

O

Hit compounds
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<Strategy> <New finding>
Feedback activation of autophagy is a key
ﬂ”\%@gi O resistance mechanism against SCD1
T Biologically annotated inhibitor-induced cell growth inhibition.
(partial growth inhibition) library

L v I SCD1 inhibitor and autophagy inhibitor co-treatment
S . Synergistic —> @ m
% Z | . \< >/
Yol - | Additive L
5 - b mudphagy - Aerhesy
ARy ¢
£ |- ®e | Antagonistic | suval Cell death
°\° - 100 80 60 -40 20 0 20 40 ‘60 80 100 120

: : L scD1)> +— | T-3764518

% inhibition_Single
PL0S One. 2017 Jul
13;12(7):e0181243.
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