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ICs, values for the inhibition of H*,K*-ATPase and
Na*,K*-ATPase

H'K'-ATPase Na"K"-ATPase
Compound  |C4, (pH 6.5) ICsq (PH 7.4)  ICso (pH 7.4)
MM uM uM
Compound 1 1 0.31 15 5.7
2 0.54 1.0 25
SCH28080 0.17 3.2 >10
Z | Lansoprazole 6.7 62 >10
N
TAK-438
vonoprazan

Compound 2

Strucutes of Compoundl, 2 and TAK-438
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Reversibility of H*,K*-ATPase inhibition.
The effect of compoundl (10 yuM), 2 (10 pM), lansoprazole

ODgzo/min)

-]

(20 yM), and SCH-28080 (3 puM) on H*,K*-ATPase activity was

measured after (open columns) and before (closed
columns) 200-fold dilution.

0.0121 Compound 1 (nM)
= 5000
-+ 2500
E - 1250
0.008- = .~ 625
. < 3125
O 156.25
0.004- MLF 0
0.000 \
0 10 20 30
KCI (mM)

Determination of inhibition mechanism.

Global fitting of velocity versus potassium concentration
data in absence or presence of compound 1. The fitting
results are consistent with a competitive mode.
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Effect of lansoprazole on binding of compound 1 and 2
in affinity selection mass spectrometry binding
experiments.

Lansoprazole was added to porcine gastric vesicles and
preincubated at room temperature for 30 minutes. Then
compound 1 or 2 was added, and the mixture was
incubated for 60 minutes before ASMS analysis.

H*,K*-ATPase binding affinity of compound 1.
Apparent K, values were determined by saturation binding
to H*,K*-ATPase (porcine gastric vesicles) using ASMS.
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New concept of Drug Discovery

HTS

Fragment Base
Screening
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Label-Free Affinty Perceptive System
AP-3000
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Stopped flow injection system
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Analyte plate — _
(max.10) | Cooling plate for

protein (under 4°C)

- Buffer (max.6)

.Reagents ‘Waste fluid(1)

-Positive control

Tip rack case Sensor stick case Liq,:‘id recovery
(max.4 cases, 96 tips/case) (1 or 4sticks/case) plate
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HTS for 1st screening Result of the screening

Compound library
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5 compounds were hit !!

Frequency

ha
o

o

e 5 compounds were completely identical to
hits that were discovered by enzymatic assay.

Throughput: 3840 analytes/ 24hrs
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Fragment-based screening by SPR

Fragment library

et

Screening by SPR

(>3,000/Day) ‘
Lead Design /

1. Small consumption of protein

(Cf. pg order for SPR, while mg for others)
2. Filltering fragment library by SPR before
low throughput screening (Cf. X-ray
crystallography)
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e Good correlation between binding activity and
ICso from fragments to lead compounds (ref 1, 2, 3).
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2-3 years > 3-5years 3-7years

Pre-clinical Approval
study Marketing

Ideally, crystal structure
information available at this stage

Efficient SBDD for lead generation/optimization requires crystal
structure information on the target GPCR earlier at this stage as with
general soluble protein targets.
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Issues that should be addressed for early success

1) Sufficient stability of GPCR required for crystallization
2) Quite a few combinations between the target GPCRs and ligands
for evaluation

Qur strategy
Development of high-throughput and versatile platform to identify the
thermostabilized mutant GPCR

1) GPCR sample preparation as vesicle form
2) Binding assay development with |abel-free ligand
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Virus like particle (VLP)Z#RUL\=GPCRIA &

Virus like particle

P Target GPCR

Extracellular
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HIV Gag protein

Intracellular

Observed high expression for some GPCRs
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Compounds-protein mixture
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Incubation Separation Detection
compound mixture + protein size exclusion chromatography LC/MS/MS analysis
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GPRA40 agonist, Fasiglifam

GPR40 agonist
(FFAs, fasiglifam)
Pancreatic p-cell
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Thermostabilized mutant screening

4°C and heating condition (X°C) binding assay

o)
4°C
® 100 b-gooomgpommm oo
< 100 | .
k=
2]
(o)
<
; ‘
<
B I
oo ® <
= £ EE =
EE &= 3
5 S5 S 5
=S = = S

Evaluate the effect of protein

expression and ligand affinity
caused by mutation
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Evaluate the effect of

thermostability caused by
mutation
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Thermostability of GPR40

125- -~ wild type
©- Thermostabilized mutant
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Temperture (°C)

Wild type 38.3

Thermostabilized mutant 55.7
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Extracellular

Intracellular
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High content microscopy
AFFreRIL NIH Road Map (2004)
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