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Development of a hybrid enzyme that
incorporates a non-natural amino acid into
proteins
A mutant tyrosyl-tRNA synthetase was successfully engineered to exhibit strict
specificity for a non-natural amino acid
Proteins play various roles within organisms, giving birth and shape to new life,
assisting development, and transmitting genetic information over generations. Protein
molecules are composed of only 20 types of amino acids, the composition and order of
which define the structure and function of the protein. This fundamental characteristic
suggests that an increase in the number of amino-acid types should enable the creation
of novel proteins to meet human needs. Recent years have witnessed some progress in
the incorporation of non-natural amino acids (amino acids not found in nature) into
proteins with novel, artificial properties.
Proteins are synthesized according to genetic information, and certain proteins help the
genetic contents to be interpreted precisely. Engineering the properties of these proteins
that mediate this fundamental life process is generally considered to be difficult.
Collaborative research by RIKEN and the University of Tokyo, however, has generated
from one of these proteins a novel, hybrid enzyme which can interpret the genetic
information in such a manner that non-natural amino acid is incorporated into proteins.
This hybrid enzyme has two active sites originating from different proteins, each from a
distinct organism, and is able to precisely select iodinated tyrosine (iodotyrosine) as an
amino acid to be incorporated into proteins. One active site attaches the iodotyrosine to
tRNA, and the other removes the amino acids from tRNA that happen to attach the
wrong amino acids. This hybrid enzyme has successfully achieved biosynthesis of
proteins containing iodotyrosine at desired positions.
The successful development of novel, hybrid enzymes will lead to the large-scale
production of various useful proteins containing non-natural amino acids, including
proteins serving as highly effective therapeutic agents, enzymes with drastically
improved activities, and bio-materials for industrial uses.
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