A drug discovery collaboration between Japanese pharma and a UK SME CRO successfully
developed novel small molecule inhibitors of the K, 1.3 channel to freat autoimmune disease
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Infroduction 1. Fast data turnaround time

lon channels represent 15 - 20% of historic drug
approvals and recent drug discovery projects. Many
ion channel families (Na,, Ca,, TRPx and GABA) are
validated as therapeutic targets based on human
genetics, animal models and selective pharmacology.
However, ion channels are challenging targets
requiring expert target class knowledge and
specialised screening technology such as automated
patch clamp (APC) electrophysiology.

Here we oulline our example where a Japanese
pharma company interested in ion channels, but
lacking expertise and screening platforms turned to
Meftrion Biosciences, a specialist ion channel focused
CRO, to fill this knowledge gap.

In this example case study the Japanese pharma
company had validated a plate-based screening
assay, but wanted to expand medicinal chemistry SAR
by accessing high quality APC and ion channel
expertise.

During the collaboration selective K,1.3 modulators

with nM potency and efficacy against human T-cells
were identified.

3. Using QPatch 48 to drive robust SAR

Efficient shipping system and integration into
compound management at Metrion ensured
rapid data turnaround
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Figure 1: Automated patich clamp enables high
quality, rapid turnaround compound screening
Example data turn around time for the first 30 weekly
shipments received from Japan. Metrion adapted its
compound handling process to ensure data was
returned in a timely manner to keep pace with SAR in
Japan. Data for tier one assays was returned to
partner within five working days of compound receipt
from Japan.

2. Consistent pharmacology

Positive control enables QC of assay performance
and provides a benchmark to drive SAR
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Figure 2. Consistent primary screening assay using
QPatch 48

Consistent  pharmacology achieved for positive
confrol used in the QPatch K,1.3 assay.
Reproducibility well within industry standard (dashed
lines show < three-fold variation) with low week to
week variation (red dotted line shows 95% CI). Assay
was stable so that potency achieved in week one
for a specific compound would be repeated when
tested eighty weeks |ater.

4. Metrion’s APC expertise used successfully to support the collaboration at each tier

Potency targets met using QPatch 48 to drive SAR
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Figure 3: Using QPatch 48 to progress SAR development
Fast data turnaround times coupled with a robust assay
enabled medicinal chemistry targets to be achieved.
Shown is a box whisker distribution plot of potency
values for compounds grouped per quarter. Initial SAR
assessment (Q1) revealed an acceptable range of
potencies, however, optimisation of other properties
was required (grey Q2 - Q?) before the target potency
(ICs, < 0.1 uM) could be achieved (green - Q10 and
Q11).

5. Optimised K, 1.3 molecules show nM

potency in human T-cells

Potent inhibition of IFNy production from human CD4
effector memory T-cells (Tg)
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Figure 8: Example human T-cell ex vivo data
generated by collaborator showing nM inhibition of
stimulated IFNy release

Establishing gene family counterscreens (Tier two)
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Figure 4. Biophysical characterisation of K, 1 family on (i) Example current E |
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difference due to
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fold).
Exploring mechanism of action using Qpatch 48 (Tier four) Extended cardiac panel testing (Tier five)
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Figure 6: Potency and mechanism of action can be determined Figure 7: Successful assay transfer of a

in the same experiment
Placing a variety of cursors on current frace provided imp
information in franslation of data from models:

cardiac ion channel from manual patch
ortant clamp plaiform to QPatch 48
(i) Example of assay transfer from manual to

(i) a compound showing a state independent mechanism of APC for hK; 2.1
block and (ii) an example compound showing state dependent (ii) shows an example concentration- and
block. time-dependent block by BaCl,

(iii) QPatch 48 assays require full
pharmacological validation.

Collaboration structure and management

Screening cascade and Medicinal Chemistry Relz <\>,r;||ng Responsibilities Personnel Frequency
. . 10 - 50 compounds shipped per week
partner contributions ) . Review screening data
S l 1 generated before
Figure 9: Screening cascade ¢ shared back with . vieiion siefee]
The Japanese pharma partner Potency in vifro Polency inlvifio proiect | - g.hem'STS 1 Jerpei manager —
provided the medicinal K,1.3 QPatch Thallium flux assay rojec ISCUSS assay eekly
chemistry SAR which supplied . K. 1.5 QPatch management developmen’r progress | |~ i Japanese In person at
compounds into a five fier team « Communicate harma Meftrion
screening cascade i UREIETES rof STUETes I Ee resentative
S ' Cardiac selectivity Japan P
Metrion contributed: QPatch: hERG and Na,1.5 Primary ADME « Ad-hoc modificatfions
) ) Fluorescence: Ca,1.2 to screening priorities
APC assays using the QPatch £ | 2B
48 assay system for all fiers. o . . Metrion and
The first tier the primary Gene family selectivity * Science exchange Japan lab
assessment of pofency against QPatch: K,1.1, K,1.2, K, 1.4, science | :‘Erom b?’rh p?rfnetrs T scientists and Quarterly
hK,1.3 and a gene family K.1.6, K,1.7 and K, 1.8 meeting NSUre 1argets set o project By telecom
member. hK 1.5 - JRC level are on "
, K, 1.5. schedule managemen
teams
Japanese partner contributed: 3 .
ADva\E PK Zx- and in vivo £ { Species selectivit In vivo rodent PK/ PD
Hicacy q : o QPatch: rat K,1.3 models ,
efficacy and foxicology = : . « Three nominated
: « Ratify decisions made
studies . . from each partner
at science meeting
5 Mechanism of action . « Nominafte compounds .
5 : Metrion:
2 QPatch 48: closed, open or w for progression to . Proi
o . . efficacy - : roject manager,
= inactivated state block different tiers of the Chief Scientific
Joint screening cascade Officer and Chief Three to six
Research « Assess resourcing Oberating Officer months
Wider selectivit Committee needs P J Two-day on
y . S
2 QPatch: CiPA panel (JRC) « Agree screening Japan: site visit
ERRN hk,2.1, hK,4.3-KChiP2.2, hK,LQT1- Rodent toxicology ?O?SESX?Z and priorifies | .~ gesearch co-
inK and hHCN4 '
moend ke  Decdeuneer | Sdnolorand
Key project milestones had bioloay and
. L. . been achieved 9y
- Metrion Biosciences activity chemistry
B Japanese Pharma activity

Conclusions

» Metrion’s ion channel expertise combined with the use of automated

patch clamp successfully supported a screening cascade over three
compounds that Poster Presenter: Dr Andrew Southan (CEO)

years that led to identification of potent and selective
demonstrated ex vivo human T-cell and in vivo anima

| model efficacy.

Poster Lead Author: Robert Kirby (Head of Client Research Services)

Please direct any questions to: andrew.southan@metrionbiosciences.com

* Metrion Biosciences has acquired the K, 1.3 intellectual property rights
from the Japanese partner and is currently further developing the lead
compounds into preclinical assets using internal research resources and

UK SME grant support.
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