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• Unique Experience & Depth 
of Expertise
– 20+ years of ion channel drug 

discovery experience

– Clinical candidates identified 
independently, with pharma 
collaborators and as Pfizer

• Technical Know-How and 
Capabilities
– Very wide array of assay 

technologies including proprietary 
X-Ray fluorescence platform 
(XRpro®)

– Extensive Cell Line and Reagent 
Inventory

• Growing Industry Need for 
Access to External Expert 
Technology

Why Icagen and Why Now?
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Ion Channel 
Genome

Broad 
Technological
Capabilities

Custom Cell Lines to 
Identify 1st/Best in Class 

Molecules
Compounds

iPSC-Based 
Electrophysiology

The strongest ion channel drug discovery platform in the industry
– applied technology to support small molecule and biologics drug discovery

– reagents and tools leading to unique sub-type selective ion channel compounds

– stem cell approaches to drive precision medicine

– structural biology support to drive SAR (e.g. bespoke channels with modified binding sites)

Ion Channel Core Platform
Know-How and Capabilities
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NaV1.9
Genetically Validated Target in Pain



© 2015 ICAGEN 5

384-well Nav1.9 HTS Assay Nav1.9 HT Electrophysiology Assay

NaV1.9
1st in Class Assay Platform
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Example of Depth in Ion Channels
Enabling Platform for Sodium Channel Drug Discovery
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SLC Family of Transporters

Developing a Transporter Discovery Platform
Leveraging Experience and Tools

• SLCs a large emerging family 
of therapeutic targets 
– Lin et al Nat Rev Drug Disc 26-June-2015

• Appropriate assay platforms 
remain a bottleneck

• Icagen’s array of technologies 
facilitates drug discovery in 
this space
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• Direct measurements of elements shown in blue
• Standard cell biology, with protocols similar to 86Rb flux assays
• No dyes, fluorophores, or radiolabels
• Biochemically important elements and tracer elements (e.g., K and Rb)
• Measurements in complex and optically opaque matrices, including serum, high DMSO, etc.

XRpro® Technology
Fluorescence of Atoms
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TRPA1
• Drug target for pain

• Nonspecific K+ / Ca2+ channel

• Measure monovalent efflux with Rb+

• Measure divalent influx with Sr2+

• Assays in buffer or 100% serum

Agonists

Antagonists

AITC Supercinnamaldehyde

TCS 5861528A 967079

HC 030031AP 18

XRpro® Ion Flux Measurements
Case Study: TRPA1 Analysis
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Goals
• Monovalent ion (Rb+) efflux

• Divalent ion (Sr2+) influx

Results 

Rb+ Efflux Sr2+ Influx Expected

EC50 (µM) EC50 (µM) EC50 (µM)

AITC 9.8 ± 0.5 3 to 300

Supercinnamaldehyde 10.5 ± 0.3 0.8

TCS 5861528† 12 ± 1 12 ± 1 14

HC 030031† 11 ± 1 22 ± 1 5

A 967079† 0.06 ± 0.03 0.051 ± 0.006 0.07

AP 18‡ 0.15 ± 0.01 0.69 ± 0.04 3

† With 200 µM AITC
‡ With 100 µM supercinnamaldehyde

XRpro® Ion Flux Measurements
Case Study: TRPA1 Analysis
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384-Well FLFIPR cell-based assay 

Experiment
• Sr2+ influx

• Analysis in buffer and 100% human serum

Results 

Conclusions
• Measurements in 100% human serum

• Functional serum shift measurements

Without Serum 100% Serum

EC50 (µM) EC50 (µM)

AITC 9.8 ± 0.5 41 ± 6

Supercinnamaldehyde 10.5 ± 0.3 47 ± 1

TCS 5861528† 12 ± 1 180 ± 10

HC 030031† 11 ± 1 90 ± 10

A 967079† 0.06 ± 0.03 8 ± 2

AP 18‡ 0.15 ± 0.01 10 ± 1

† With 200 µM AITC
‡ With 100 µM supercinnamaldehyde

XRpro® Ion Flux Measurements
Case Study: TRPA1 Analysis in 100% Serum
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384-Well FLFIPR cell-based assay XRpro® SLC Transporters
Nonelectrogenic Transporters

CCC Transporters (SLC12)
• Non-electrogenic symporters

• Family includes neurological targets 
regulating intracellular [Cl-]

Goals
• Measure activity with Rb+ tracer

• Optimize existing assay for XRpro®

• Match blinded validation

Results 
• Z’ > 0.7

• Improved assay, reduced costs

• Removed 3 of 4 wash steps

• Moved from 96- to 384-well format

• XRpro® matched previous values

XRpro® Client Value

EC50 (µM) EC50 (µM)

Inhibitor 1 0.5 ± 0.2 0.5

Inhibitor 2 0.3 ± 0.1 1.1

Inhibitor 3 7 ± 1 9

Inhibitor 4 17 ± 1 18
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Na+-Pi Transporters (SLC20, SLC34)
• Sodium / phosphate symporter

•Primary transport pathway for arsenate 
(HAsO4

2-) uptake.

Goals
•Measure endogenous transporters

• Establish HAsO4
2- as a tracer for Pi

Conclusions
 Vmax and KM determinations for HAsO42-

 HAsO4
2- and Pi are competitive

• Consistent with shared uptake pathway

• HAsO4
2- is a functional surrogate for HPO4

2-

1 Maciaszczyk-Dziubinska et al., 2012, Int. J. Mol. Sci. 13 (3527-3548) 

XRpro® SLC Transporters
Phosphate Transporter Kinetics
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• Zn2+ is a critical, highly regulated trace metal.

• Loss of function variants of SLC30A8 reduce T2D risk by 65%

Pearson 2014 Nature GeneticsFlannick et al  2014 Nature Genetics

SLC Transporters
Zn2+: An Emerging Target
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Zinc Transporters (SLC30, SLC39)
• Essential biological trace metal with highly 

regulated intracellular concentrations

•Central role in insulin packaging and 
release

Results
•Direct measurement of Zn2+ content for 

cells grown in 96- or 384-well plates

• Time and concentration dependent Zn2+

uptake

Conclusions
 Measurement of endogenous Zn2+ 

transporters shows an apparent KM in 
the μM range

XRpro® SLC Transporters
Zn2+ Transporters
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SLC Family of TransportersIon Channel Gene Family 

Enabling Ion Channel 

& SLC Drug Discovery

Assays (x-ray, fluorescence, radio tracer)
Electrophysiology (PX, IWQ, Q-Patch, Patchliner, Manual)

Assay Development & Custom Cell Line Generation
Drug Discovery Partner (HTS, SAR Development, Lead Optimization)
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