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Spontaneous Intermolecular Amide Bond Formation between Side Chains for Irreversible
Peptide Targeting
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Peptides and synthetic peptide-like molecules are powerful tools for analysis and control of
biological function. One major problem with the use of peptides is the instability of their
interactions with biomolecules, with typically micromolar affinity relating to the limited
accessible surface area and the intrinsic flexibility of peptides. However, appending a short
peptide tag is the most common way to allow a protein of interest to be isolated or detected,
giving minimum perturbation to protein function. Here we have designed a way to bind a
peptide tag irreversibly, by adapting a recently discovered feature of amino acid chemistry: the
spontaneous formation of an amide bond between a Lys and an Asn side chain in the appropriate
environment.
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Biochemical reactions, this is, the chemical reactions that comprise the metabolism of all
living cells, need to be catalyzed to proceed at the pace required to sustain life. Such life
catalysts are the enzymes. Each one of the biochemica reactions of the cell metabolism
requires to be catalyzed by one specific enzyme. Enzymes are protein molecules that have
evolved to perform efficiently under the mild conditions required to preserve the functionality
and integrity of the biological systems.

Enzymes can be considered then as catalysts that have been optimized through evolution to
perform their physiological task upon which all forms of life depend. No wonder why enzymes
are capable of performing awide range of chemical reactions, many of which extremely complex
to perform by chemical synthesis. It is not presumptuous to state that any chemical reaction
already described might have an enzyme able to catalyze it. In fact, the possible primary
structures of an enzyme protein composed of n amino acid residues is 20" so that for a rather
small protein molecule containing 100 amino acid residues, there are 20'® or 10" possible
amino acid sequences, which is a fabulous number, higher even than the number of moleculesin
the whole universe.
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