
 

Researchers streamline molecular assembly
line to design, test drug compounds
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Researchers from North Carolina State University have found a way to
fine-tune the molecular assembly line that creates antibiotics via
engineered biosynthesis. The work could allow scientists to improve
existing antibiotics as well as design new drug candidates quickly and
efficiently.
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Bacteria—such as E. coli—harness biosynthesis to create molecules that
are difficult to make artificially.

"We already use bacteria to make a number of drugs for us," says
Edward Kalkreuter, former graduate student at NC State and lead author
of a paper describing the research. "But we also want to make alterations
to these compounds; for example, there's a lot of drug resistance to
erythromycin. Being able to make molecules with similar activity but
improved efficacy against resistance is the general goal."

Picture an automobile assembly line: each stop along the line features a
robot that chooses a particular piece of the car and adds it to the whole.
Now substitute erythromycin for the car, and an acyltransferase
(AT)—an enzyme—as the robot at the stations along the assembly line.
Each AT "robot" will select a chemical block, or extender unit, to add to
the molecule. At each station the AT robot has 430 amino acids, or
residues, which help it select which extender unit to add.

"Different types of extender units impact the activity of the molecule,"
says Gavin Williams, professor of chemistry, LORD Corporation
Distinguished Scholar at NC State and corresponding author of the
research. "Identifying the residues that affect extender unit selection is
one way to create molecules with the activity we want."

The team used molecular dynamic simulations to examine AT residues
and identified 10 residues that significantly affect extender unit
selection. They then performed mass spectrometry and in vitro testing on
AT enzymes that had these residues changed in order to confirm their
activity had also changed. The results supported the computer
simulation's predictions.

"These simulations predict what parts of the enzyme we can change by
showing how the enzyme moves over time," says Kalkreuter. "Generally,

2/4

https://phys.org/tags/amino+acids/
https://phys.org/tags/molecular+dynamic+simulations/
https://phys.org/tags/mass+spectrometry/


 

people look at static, nonmoving structures of enzymes. That makes it
hard to predict what they do, because enzymes aren't static in nature.
Prior to this work, very few residues were thought or known to affect
extender unit selection."

Williams adds that manipulating residues allows for much greater
precision in reprogramming the biosynthetic assembly line.

"Previously, researchers who wanted to change an antibiotic's structure
would simply swap out the entire AT enzyme," Williams says. "That's
the equivalent of removing an entire robot from the assembly line. By
focusing on the residues, we're merely replacing the fingers on that
arm—like reprogramming a workstation rather than removing it. It
allows for much greater precision.

"Using these computational simulations to figure out which residues to
replace is another tool in the toolbox for researchers who use bacteria to
biosynthesize drugs."

  More information: Edward Kalkreuter et al, Computationally-guided
exchange of substrate selectivity motifs in a modular polyketide synthase
acyltransferase, Nature Communications (2021). DOI:
10.1038/s41467-021-22497-2

Provided by North Carolina State University

Citation: Researchers streamline molecular assembly line to design, test drug compounds (2021,
April 13) retrieved 27 April 2024 from https://phys.org/news/2021-04-molecular-line-drug-
compounds.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private

3/4

https://phys.org/tags/enzyme/
https://phys.org/tags/computational+simulations/
http://dx.doi.org/10.1038/s41467-021-22497-2
http://dx.doi.org/10.1038/s41467-021-22497-2
https://phys.org/news/2021-04-molecular-line-drug-compounds.html
https://phys.org/news/2021-04-molecular-line-drug-compounds.html


 

study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://www.tcpdf.org

