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Addressing Analytical Challenges of “DNA-Encoded Library”
Technology

Most therapeutic targets are regulatory or catalytic proteins, and modern
drugs are developed to form stable complexes with them. Early-stage drug
development aims to obtain and validate a large number of small-molecule
hits capable of reversibly binding the target protein with acceptably low and
known values of both the rate constant kofr and the equilibrium constant
Kd = Kofi/Kon In reaction:
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During later stages of drug development, validated hits are gradually reduced
to pre-clinical leads, clinical candidates, and eventually, a drug.

Developing a single approved drug requires as many as 10 validated hits.
Such a large number of them can only be reliably obtained from enormously-
diverse combinatorial libraries of small molecules. The most diverse libraries,
providing a means of reliable identification of hits, are DNA-encoded libraries
(DELSs), which are mixtures of up to 10'? compounds each with a DNA tag
encoding its chemical structure.
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In this lecture, I will explain our progress in this ambitious research program. The focus will be made on our
recent achievements including: 1-round selection of protein binders from DNA libraries [1-2], non-aqueous
continuous-flow electrophoresis [3-5], and accurate measurements of Kq of protein—drug complexes [6-8].
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