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Posttranslational modification is a crucial mechanism for regulating protein function, and
aberrant posttranslational modifications are associated with the genesis and development of
many human diseases, including cancers and neurodegenerative diseases. Therefore, our novel
strategy for enabling selective and authentic chemical modifications in proteins will establish a
new paradigm for understanding the molecular mechanism of human diseases and open up a
new avenue for novel disease biomarker identification and posttranslational modification-based
novel drug discovery.

We developed a new strategy for installing authentic
posttranslational modifications in recombinant proteins.

diverse forms of authentic protein covalent modifications
had been developed.
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protein covalent modifications. To tackle this problem, we
developed a novel three-step strategy that, in principle, can
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reaction. Finally, (iii) modification moieties are directly

the effective adoption of a versatile synthetic strategy,

coupled to dehydroalanine via metal-mediated conjugate

enables the selective covalent modification of proteins

additions of alkyl iodides in aqueous solution, thereby

through new carbon-carbon bond formation at a specific

facilitating chemo-selective carbon-carbon bond formation

position. Therefore, we anticipate that, using well-tailored

in proteins.

alkyl iodide and further refinements, the current scheme can

We demonstrated the feasibility and versatility of this
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scheme by producing recombinant proteins with diverse

of posttranslational modifications.

modifications, including lysine methylation in three different
modification states at a specified position. This novel strategy

This technology offers a powerful tool for engineering

facilitates the elucidation of possible mechanisms underlying

designer proteins with diverse chemical modifications,
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posttranslational modifications. The new scheme, through
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Figure 1. Innovative technology for authentic protein modifications
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