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Simple single-step N-terminal modification
of proteins

February 13 2020
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Fig. 1. A one-step preparation of TA4C and a one-step bioconjugation targeting
an N-terminus a-amino group. The blue star represents a target molecule for N-
terminal modification. Credit: Osaka University

Proteins are widely used in medicine, biology and chemistry. Enhancing
their inherent properties by adding functional molecules to their
structures 1s a common and important step in many fields. For example,
adding fluorescent molecules allows proteins to be traced and quantified.
Many modification strategies with various advantages have been
described. Osaka University researchers now report a simple N terminus-
specific modification carried out under mild conditions using new
reagents prepared in one step. Their findings were published online in
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The N terminus is defined as the beginning of the protein chain where
the amino group of the first amino acid building block is available to
react. Specifically targeting the N terminus is useful as it is rarely
involved in the protein folding, making it easily accessible while having
minimal impact on the protein function. It is known to be a unique and
ever-present site within each protein.

Inspired by previous works, the researchers screened a series of cyclic
nitrogen-containing compounds and found that
1H-1,2,3-triazole-4-carbaldehyde (TA4C) derivatives can be conjugated
to the N-terminus in a single step with relatively high conversions, up to
92%.

"Simplifying protein modification is a valuable development for a
variety of fields," corresponding author Akira Onoda explains. "Our
approach results in highly efficient site-specific labeling under mild
conditions, which is important when working with sensitive biological
molecules. As long as the molecule to be added contains an amino group,
a reaction can be carried out to create the TA4C group in one step,
which is then reactive towards the protein N terminus."
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https://phys.org/tags/protein/
https://phys.org/tags/protein+folding/
https://phys.org/tags/mild+conditions/
https://phys.org/tags/mild+conditions/
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« TA4C selectively reacts with the a-amino
group, but does not with the & -amino groups.

Fig. 2. The modification of serum albumin using TA4C proceeds selectively at
the N-terminal a-amino group and does not at the amino groups of Lys residues.
Credit: Osaka University

The TA4C reagents are prepared in a single step from a functional
molecule with an amino group via a reaction known as the Dimroth
rearrangement. A variety of amine-containing molecules were
successfully used, including polyethylene glycol, biotin, and fluorescein,
demonstrating the wide range of possible functionalities.
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https://phys.org/tags/molecules/
https://phys.org/tags/polyethylene+glycol/
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» The activity of ribonuclease A retains
after the N-terminal modification

Fig. 3. RNase A modified at the N-terminus using TA4C retains the inherent
enzyme activity. Credit: Osaka University

"We believe our approach will contribute as an immensely practical
option to the protein modification toolbox and accelerate development in
many areas which rely on protein conjugation,"” corresponding author
Takashi Hayashi explains. "In addition, combining our approach with
techniques that target other protein sites will allow multiple functions to
be introduced, providing great flexibility. This will prove beneficial in a
wide variety of fields including bioengineering, pharmaceuticals, and
diagnostics."

More information: Akira Onoda et al. Triazolecarbaldehyde Reagents
for One-Step N-Terminal Protein Modification, ChemBioChem (2019).
DOI: 10.1002/cbic.201900692
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