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drug-like allostery-biased library

17

physicochemical comparison structural comparison

Addex library occupies a 
distinct chemical space

addex library
marketed drugs

Addex library is drug-like
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integrated approach to design, synthesis & optimization 
of allosteric modulators

innovative innovative 
chemistrychemistry

engineengine

 More than 125 chemical series were carried into hit validation across 
25 targets over 10 years

 10 programs (2 series per target) entered lead optimization
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cutting edge biology
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conventional screening assays are not suitable 
for AM discovery

• Current functional assays are widely used because of their robustness, 
not because of their relevance to receptor activation

• None of these assays measure receptor activation at the receptor level, 
rather they concentrate on downstream cascades

• Commonly used readouts are based on 
– changes in levels of second messengers (Ca2+,  cAMP, etc) 
– changes in expression (reporter gene, cytokines) or localization (β-arrestin, 

NFκB, etc) of proteins
– enzyme complementation (Glo, PathHunter, etc)

• Current biological tools are prone to multiple interferences due to their 
readouts distal from the receptor
– have a long incubation period for receptor-compound binding leaving plenty 

of time for non-specific interactions 
– are end-point assays, including a cell-lysis step, which do not show 

intermediate signalling levels
– are non-dynamic, therefore not allowing a kinetic measurement of receptor 

activation



21

21

conventional HTS method to measure GPCR activation: 
e.g. calcium flux measurement

 Ca2+ signal is several steps downstream 
from primary receptor activation
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conventional HTS method to measure GPCR activation: 
e.g. calcium flux measurement
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• Ca2+ signal is several steps downstream from primary 
receptor activation

– Signal resolution can be masked by background 
noise – generating false negatives

– Multiple points of intervention along the way are 
vulnerable to interference – generating false positives



23

Addex HTS approaches for discovery and 
characterization of allosteric modulators

• Cell-based functional assays 

– Proximal assays - measure activation at the target protein level 

– Real-time dynamic measurement of target protein activation

• HTS 384-well plate format

• Easy transfer to format suitable for medicinal chemistry lead optimization

• Proprietary data analysis suite for compound ranking & optimization

• Proprietary database covering ten years of allosteric modulator discovery 
& characterization



24

readout proximal to 
receptor activation
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Addex proprietary HTS assays are focused on 
measuring activity proximal to the receptor


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• Target focused readout  No signal distortion / fewer false negatives
• Less off-target interference  reduced false positive rate
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primary proprietary screening assays

• ProxyLiteTM – GPCRs
– Case study: GLP1R PAM program

• AddeLiteTM – single-pass transmembrane proteins
– e.g. TNFR1 NAM program

• Receptor Tyrosine Kinases 
– e.g. TrkB PAM program

• Enzymes: kinases, ligases & phosphodiesterases
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plasma membrane

C

activation

ProxyLite for GPCRs

Target GPCRs have been engineered to allow monitoring of activation-
dependent dissociation of binding partners

X

reporter
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reporter
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signal !

 Cellular expression of tagged receptor together with tagged binding partner
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 ProxyLiteTM technology allows real-time measurement of receptor engagement by 
allosteric modulators in HTS compatible format

384 well plate set up
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• ProxyLite assay detects PAMs with greater sensitivity 

• In an HTS setting, ProxyLite allows identification of allosteric modulators
that would otherwise be missed in a FLIPR calcium assay

Calcium vs ProxyLite [I125]GLP-1 binding

10 M
HTS conc.

comparing ProxyLite and calcium assays:
the GLP1 PAM (ADX95477) example

FLIPR Ca2+

ProxyLite - ADX95477
+ ADX95477

C
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AddeLite technology for non-GPCRs

 AddeLite technology relies on optimized integration of 
proprietary tags into target receptor, allowing the monitoring of 
conformational and/or multimerization changes associated with 
receptor activation

tagged
receptor

activation

signal!
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AddeLiteTM screening assay characteristics & performance: 
the TNFR1 example 

 Stable clones expressing full-length human TNFR1 with AddeLiteTM tag at 
its C-terminus are activated (inhibited) by relevant concentrations of natural 
ligand (antagonists) and display HTS compatible performance
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secondary screening assays

• PhoenyxTM – GPCRs
– e.g. GLP1R PAM & mGluR7 PAM 

• IntraSwitchTM – GPCRs
– e.g. M4 PAM

• IntraSwitchTM & APRATM – single-pass transmembrane proteins
– e.g. TNFR1 NAM

• APRATM – Receptor Tyrosine Kinases
– e.g. TrkB PAM program
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PhoenyxTM biosensor:  dynamic cAMP measurement

GloSensorTM
PhoenyxTM
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 Phoenyx is a biosensor containing a cAMP binding domain allowing
monitoring of signals using FLIPR Tetra platform

 An innovative assay for dynamic measurement of Gs and Gi coupled 
receptor activation (without artificially modifying their coupling mechanism)



33

IntraSwitchTM assay 
detects ligand-induced receptor conformational changes

ligand

no signal signal

activation

 In this proximal assay tags have been integrated into the receptor to 
monitor ligand-induced conformational changes  

– allows independent confirmation for receptor engagement by 
the allosteric modulator
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APRA for non-GPCRs

Target receptors engineered to allow monitoring of activation-
dependent recruitment of binding partners 

activation

type 1 trans-membrane receptor

tag receptor tag binding
partner

signal!
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• K252a, an inhibitor of the TrkB 
tyrosine kinase activity, blocks 
recruitment of binding partners

• This assay can be transferred to 
any members of the RTK family

APRA for TrkB: BDNF-induced recruitment of 
binding partners
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Addex can design HTS assays for a broad range of targets

GPCRs

ProxyLite
Phoenyx
IntraSwitch

cytokine receptors

AddeLite
APRA
IntraSwitch

RTK

APRA
ProxyLite

 Addex has built over 150 proprietary functional assays across 25 targets 
over the past 10 years

– Building & screening an assay takes 3-6 months
– Assay development 3-6 months
– Screening & confirmation of primary hits 3 months
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the Addex advantage
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Addex 
library is
drug-like

physicochemical comparison

allostery-biased library

Addex advantages
• Greater sensitivity & fidelity

– Addex hit confirmation rate: 70-95%
– Industry hit confirmation rate: 10-30%

• Seamless integration with development
• Strong IP protection

allostery-specific screening systems

• High-throughput
• Fewer false +’s
• Fewer false –’s

structural comparison

Addex library
occupies a distinct 
chemical space
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addex integrated approach to AM drug discovery 

Cutting 
edge 

biology

Applied
pharmacology

38Oral small molecule drug candidate
NCE→Compound IP coverage

Innovative 
chemistry

addex
Robert Lütjens
Head of Biology

Jean-Philippe Rocher
Head of Chemistry

Sonia Poli
Head of NCD & CNS

Laurent Galibert
Head of Inflammation & 
Metabolism Programs
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GLP1R PAM - a case study
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ADX22161ADX22161
ADX31082ADX31082
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GLP1R PAM screening cascade & hit selection process

prioritized series
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identification of 41 unique hits

 76% of ProxyLite hits increased 125I-
GLP1 binding (not shown)

 Phoenyx reveals functional PAM 
activity in the same ProxyLite hits

Classical cAMP assay (HTRF) overlap 
was only 2 of 41 compounds

ProxyLite

Selected ADX Hit Compounds (10M)
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 Combined use of ProxyLite and Phoenyx assays revealed PAM activity that had been 
missed using classical screening tools

 Differentiated approach to the allosteric modulation of GLP1R

Ca2+ FLIPR assay overlap was 1 of 41 
compounds
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► ADX22161 shows unique chemical features (low molecular weight and
lipophilicity) compared to ADX31082;  it has been prioritized

ADX22161 and ADX31082 selected for hit validation

4.1 / 931.5 / 87
lipophilicity/polarity 

(clogP / tPSA)

4 points of diversity4 points of diversityChemical tractability

NANA
EC50 (nM)

Eff 10 / 30 µM
ProxyLite

A2AR

6 / 3 

<350

inactive

11743 nM
40 / 76 %

-
37 / 54 %

ADX31082

3 / 3HBA / HBD

<350MW (g/mol)

enhancer @ 60 µM

3651 nM
71 / 77 %

4659 nM
44 / 56 %

ADX22161

INS-1E assay

ProxyLite
GLP1R

EC50 (nM)
Eff 10 / 30 µM

Phoenyx
GLP1R

EC50 (nM)
Eff 10 / 30 µM
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summary

• Addex has a track record of successfully addressing 
“undruggable” targets where other approaches have failed

– Portfolio of proprietary assays
– Allostery-biased library
– Expertise and know-how built over 10 years

• Advanced multiple programs across a broad range of targets
– GPCRs – including peptide receptors
– Cytokine receptors
– RTKs
– Enzymes

• Robust pipeline, including two Phase II programs and 8 
preclinical programs
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pipeline
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NAM = negative allosteric modulator (inhibitor)
PAM = positive allosteric modulator (activator)
*Janssen Pharmaceuticals Inc., formerly Ortho-McNeil-Janssen Pharmaceuticals Inc.
# partially funded by a grant from the Michael J. Fox Foundation for Parkinson’s Research

Wholly-owned by Addex

Partnered
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innovative oral drugs against 

“undruggable” targets
innovative oral drugs against 

“undruggable” targets

seeking synergistic strategic partnership

Multiple programs
• Receptor family focused
• Enzymes

 Pooled resources
 Shared expertise
 Joint R&D effort
Multi-year collaboration

Multiple programs
• Receptor family focused
• Enzymes

 Pooled resources
 Shared expertise
 Joint R&D effort
Multi-year collaboration

• AM technology & infrastructure
• 10 years of know-how / expertise
• Proven track record
• Pipeline programs (optional)

• Targets
• Resources & funding
• Subject matter expertise
• Development & commercial infrastructure

addexaddex partnerpartner



www.addexpharma.com

expanding the realm of possible…

http://www.addexpharma.com

