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Proof of concept molecular machine that slowly mimics
the work of a ribosome to assemble peptides
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isn’t going to rival a ribosome for speed any time soon, it does suggest a way to
make multicomponent polymers.
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Researchers mimic the ribosome, a cellular machine that can build proteins.
‘The ribosome uses a track where a machine moves along it processively,” Leigh
says. So when the group started thinking about how to build a synthetic version
they naturally thought of the rotaxane architecture of a ring on a track.
However, Leigh is keen to stress this is not intended as an artificial alternative
for the ribosome, especially as his machine is much slower than its biological
counterpart — it took 36 hours to synthesise a three amino acid peptide.
Instead, Leigh says the work is a proof-of-concept for a molecular machine.

Lead researcher Leigh has a number of plans for the device, including

increasing the number of amino acids that can be strung together. As the
peptide sequence grows, says Leigh, ‘it will be very interesting to, at the single
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molecule level, see how these things fold as they are made’. There are also
different chemistries and polymers to try, and Leigh also says he’d like to
investigate keeping the information on the track so that it can be read again,
just as RNA can be read more than once by a ribosome.

Journal Science- Sequence-Specific Peptide Synthesis by an Artificial Small-
Molecule Machine

ABSTRACT - The ribosome builds proteins by joining together amino acids in
an order determined by messenger RNA. Here, we report on the design,
synthesis, and operation of an artificial small-molecule machine that travels
along a molecular strand, picking up amino acids that block its path, to
synthesize a peptide in a sequence-specific manner. The chemical structure is
based on a rotaxane, a molecular ring threaded onto a molecular axle. The ring
carries a thiolate group that iteratively removes amino acids in order from the
strand and transfers them to a peptide-elongation site through native chemical
ligation. The synthesis is demonstrated with ~10/°18 molecular machines
acting in parallel; this process generates milligram quantities of a peptide with
a single sequence confirmed by tandem mass spectrometry.

About 80 pages - Supplementary Materials for
Sequence-Specific Peptide Synthesis by an Artificial Small-Molecule
Machine
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