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Biochips: Successes and Limitations
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DNA Array Protein Array Molecule Array
Successes Limitations
. Mapping kinase substrates . Non-specific interactions
. Identify lipid binding proteins . Inconsistent activity of immobilized protein
. Adaptor protein specificities . Labels restrict assay types
. Antibody arrays . Cannot discover unanticipated activities

Fodor... Science; 1991, 251, 767 Snyder... Science; 2001, 293, 2101 Jones, MacBeath... Nature, 2006, 439, 1760



A surface engineering approach to biochips
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Quantitative detection methods

Radioactivity

Surface Plasmon Resonance (SPR)
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- Monolayers provide an environment inert to non-specific adsorption

— Enable uniform ligand density and orientation (consistent data)

- Detection methods largely still require labels

Nat Biotech, 2002, 20, 270; Angew Chem Int Ed, 1999, 38, 782;
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A biochip breakthrough!

Self-Assembled Monolayer Desorption lonization
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SAMs for MALDI TOF MS Analysis: SAMDI
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How to run a SAMDI assay?

Enzyme reaction
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SAMDI-MS driving discovery for > 20 years
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Chemically induced proximity (CIPs)

Classical “PROTAC” degrader
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SAMDI ASMS:
Target agnostic approach to drug discovery
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SAMDI ASMS workflow ‘
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— Eliminate chromatography steps (faster workflow)

- Minimal compound compression (8 cmpds per reaction)
— Up to 50x less target concentrations (~100-400 nM)

Vanderporten et al., 2017, SLAS Disc, Scholle et al., 2021 SLAS Disc



SAMDI ASMS: representative spectra
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- Monolayer prevents non-specific adsorption of proteins to the surface and acts as an internal
comparator to rank order binding molecules

- Compound A is a target-specific binder, compound B is a non-selective binder

Scholle et al., 2021 SLAS Disc



SAMDI ASMS for PROTAC Targets

C%jo SAMDI ASMS Analysis of PROTACs
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- Compound A exhibits selective binding to BRD2, weaker affinity
(~20 - 40 uM)
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- Compounds detected with off rates ~ 5 seconds

Winter et al., 2015 Science



SAMDI ASMS for Molecular Glues
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SAMDI ASMS with RNA

SAMDI ASMS Hit Dose RNA
Primary HTS confirmation Response Intercalation

SAMDI ASMS Dose Response Thiazole Orange Intercalation Assay
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e Biotinylated RNA or biotinylated handle to immobilize any RNA
* Fold RNA in optimal buffer (no buffer limitations with SAMDI)

» Validate selectivity with scrambled RNA sequences and intercalation assays
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SAMDI ASMS: Summary A

* Monolayer chemistry provides inherent quality control and internal
comparator for every experiment

e Rapid workflow and readout amenable for any target (protein,
oligonucleotide, complexes, competition studies)

* Minimal compound compression alleviates challenges with compound
misbehavior

* Hit rates 0.3-0.5%, confirmation rates on par with biochemical assays,
* Affinity limit 20-40 uM and off rates > 5 seconds.



Tandem Culture and Lysis (TCAL)-SAMDI MS

 SAMDI measured distinct endogenous activities from cell lysates

* SAMs presenting RGD ligands mediate cellular adhesion
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Su et al., 2006, Anal Chem; Jiang et al., 2003, JACS, Berns et al., 2016, Small




Development of a duplexed TCAL-SAMDI assay

e Co-immobilize two peptide substrates (phosphothreonine and phosphotyrosine) to inform on specific activity

Duplexed TCAL-SAMDI Spectra V vs. [Cells] in duplex format Distinguish activity with
specific inhibitors
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Teaser: can we combine these two innovations?
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Cell adhesion

Transfer to ligand SAMDI ASMS
SAMDI biochips ///////////
Replace the purified target with Culture cells on SAMs
cells Incubate with compounds

- High-throughput screening of cellular receptors, membrane bound proteins
— Selectivity profiling of lead candidates



Can SAMDI ASMS measure binding to cell receptors?
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- Cmpd detected by SAMDI ASMS on cells expressing GENE and not non-transfected cells



Flexible Surface Engineering: Drug Discovery Solutions

Cellular behavior Binding interactions Biochemical, binding, cellular activities
(Microscopy) (SPR) (MALDI MS)
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Thank you for your attention!
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