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Covalent Drug Discove
Integrated Solutions

Axcelead Provides Powerful Tools for Covalent Drug Discovery

Covalent drugs have been used to treat diseases for more than a century. Recently, as seen in the
success of EGFR inhibitors like Osimertinib and BTK inhibitors like lbrutinib in cancer treatment,
covalent drugs have gained significant attention, which utilize reactive cysteine.

We provide optimal tools and technologies at every scene of covalent drug discovery: Ligand
Design (structure analysis/in silico), Covalent Library, Screening, Mechanistic Understanding, and
Target Protein Identification.

Key Component of Successful Covalent Drug Discovery

e Mechanistic Understanding (Profiling)
TDI, kinact/ K; Analysis
MS Analysis (Protein-Compound Adduct)

' Structure Analysis
Crystal Structure, Cryo-EM

J Mechanism
e Ligand Design ‘ TDI, kinact/KI Analysis, MS

Structure-Based Drug Design (SBDD)
Ligand-Based Drug Design (LBDD)

‘ In Silico
Docki del, Desi
e Target Deconvolution (Confirmation) ocKing model, Lesign

® Enzyme assay
e Cell-based assay
e Compound evaluation and analysis
* kinact/Ki
* Time-dependency
* General reactivity
e Crystal structure analysis
¢ Whole Protein MS assay

e Cysteine focused covalent
library (2,000 compounds)

e HTS library

¢ Pooled (500,000 compounds)

e Single (200,000 compounds)

Compaund
Library

Screening

Covalent )
Drug Discovery
( Platform )
e Chemical proteomics
e Identification of binding

proteins
e Identification of binding site
¢ Photo affinity labelling
¢ Fingerprinting
(Target/Pathway prediction)

e Target protein analysis
(Amino acid search,
Pocket, LigMap)

e Compound design
(LigMap, covalent docking)

e FBDD (MMPBSA, AutoDesign)

In Silico
Technology

Target
Deconvolution
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_ e Specialized in covelent drug discovery




K Screening

Biochemical and Biophysical Assay

Diverse and multiple assay methods appropriate for the target.

Covalent Library Compounds Screen of Ligands > Triage of Hits > Novel Covalent Hit

\ e Long pre-incubation time * Covalent binding

< \\ e w/o reducing agent * Binding site
e Target selectivity

7

Blochemlcal Assay Biophysical Assay »
e Luminescence ¢ Whole Protein-MS / w Protein
e Absorbance e |TC
e Fluorescence e SPR
e FRET
: Llﬁp;fmggzreen Protein Protein + Drug
o ELISA Aamy |
e HT-MS (RapidFire-MS) VIV

Binding Mechanisms and Kinetics Analysis
Evaluation of covalent binding properties is a useful strategy for compound optimization process and risk
mitigation.
A compound with low general reactivity (kcqem) and high affinity for the target (kinqci/K)) is preferable.
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Protein Preparation and Structural Analysis

We have over 600 protein preparation records since 2017 and have obtained crystal structures of covalently bound
compound-protein complexes multiple times, including those of EGFR inhibitors and JNK inhibitors.

Preparation of Target Protein Structural Analysis of Target Protein
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e Over 610 proteins have been prepared in the six years since 2017 Confirmed covalent binding with
e For the E. coli expression system, 3 to 10 weeks Cys797 from the crystal structure

e For insect and mammalian cell expression systems, 4 to 12 weeks
After the crystal structure analysis of the complex or apoprotein, create a covalent hit from the Hit/Lead as in Case 1.
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In Silico Technology:
Potential Binding Site Prediction and Virtual Screening

Axcelead’s original and powerful in silico tools for SBDD & virtual screening.

Potential Binding Site

Conceptual

. q : . Drawing
Amino Acid Search ) Pocket ) LigMap
Comprehensive Comprehensive exploration  Detection of hot spots using EY\ %SQ@“H% m%rirr?g:—.\tlon
exploration of covalently of ligand-binding site mixed-solvent MD and amino acids, pocket
targetable amino acids pockets on the protein binding fragment analysis information. and hot spots
exposed on the protein surface and assessment of information: identify sites
surface ligandability with high ligandability for

covalent binding

{Axcelead’s In Silico Technology }

[ Compound Library: Cysteine Focused Covalent Library

Hit compounds can be expected even for challenging targets that are difficult to address with traditional
non-covalent library HTS.

We have two cysteine focused covalent libraries, CPL (covalent probe library) and CFPL (covalent fragment
probe library).

CPL : Covalent Probe Library (1,700 compounds) CFPL : Covalent Fragment Probe Library (300 compounds)
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Covalent binding to enzyme Affinity for the target protein pocket Click tag:-C=C

@ Axcelead’s original library targeting cysteine (currently about 2,000 compounds)
e Warheads designed to bind with cysteine (3 types, over 15 varieties)
¢ Highly unique core fragments: Derived from Axcelead’s library and past HTS hits
(Covers a wide range of target classes: GPCR, NR, Kinase, Helicase, etc.)
¢ Synthesis of covalent compounds based on hit  tructures from virtual screening

W Examples of warheads

*j’\/ *j\/m *j\§ ’

& Properties suitable for screening (membrane permeability, water solubility)
@ Intermediates stocked in-house for warhead conversion (enabling rapid optimization of hit compounds)

In the process of derivatization, the library compounds are composed to possess a diverse range of properties.
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K Target Deconvolution: Target Protein Identification

We could address to identify covalent binder (including TPD-covalent binders by POI/E3 ligase).

Cell lysate —_——
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l Positive / Negative Log2(FC)
LC/MS = Fold Change (FC) BTK was identified as a Ibrutinib binding protein

Covalent Lead/Hit Acquisition

We provide optimal tools and technologies at every scene of covalent drug discovery.
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Target Structure Information: Target Structure Information: Not Available

Hit/Lead > Covalent Hit Hit/Lead > Covalent Hit
Design Design
H it/Lead é;ry?-/EM T In silico screening ::(;;aoy-/EM T
Compound : Complex Structure
X-ray/ T

In silico screening
Docking
Binding site prediction Cryo-EM

Target Protein Target Structure Case 1 Target Protein - [ Target Structure ] Case 2
Cysteine focused
Hit/Lead : covalent Hit compound Library covalent library

A T Design . * HTS HTS
. In silico screening
Hit/Lead >

Hit/Lead * Design/In silico screening
Compound : —> Complex Structure

| X-ray/Cryo-EM

Virtual screening

Binding site X-ray/Cryo-EM * Docking/Binding site prediction
prediction X

—_—— Target Structure Case 3 Target Protein - [ Target Structure ] Case 4

Non-Covalent Lead to Covalent Lead

We’ve identified a novel covalent hit from a non-covalent lead, with a covalent JNK inhibitor as a typical example in Case 1.

Docking
Binding site prediction

Cortle;gund >Potentia| Warhead Site Predictio> Compound Design >> In Silico Screening > Cog?ggtl Hit
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INK3 1C50 0.23 nM
(Ref, MCS2024 in Japan,
Drug Discovery Chemistry 2025 in US)

VAL

)

}‘
(S22

INK inhibtion 1C5,=9.2 nM Targeted Cysteine 4
(Ref, Bioorg. Med. Chem. “1( f",\<r Covalent Bond
2008, 16, 4715-4732) K}\/ ) X : Formation
Identification of target amino acid residues Design linkers based on SAR Refinement of linker structures

using in silico technology information and the complex  using docking calculations
structure

Axcelead Drug Discovery Partners, Inc.

https://www.axcelead-us.com/
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