
 

Changing cell behavior could boost biofuels,
medicine
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An engineer at Washington University in St. Louis developed an algorithm that
suggests gene to remove from certain cells, such as yeast, to get them to perform
a normal activity in a different environment or situation. Credit: Washington
University in St. Louis

A computer scientist at Washington University in St. Louis has
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developed a way to coax cells to do natural things under unnatural
circumstances, which could be useful for stem cell research, gene
therapy and biofuel production.

Michael Brent, the Henry Edwin Sever Professor of Engineering in the
School of Engineering & Applied Science, has designed an algorithm,
called NetSurgeon, that recommends genes to surgically remove from a
cell's genome to force it to perform a normal activity in a different
environment or circumstance. For example, ordinary baker's yeast cells
normally produce a lot of alcohol, a biofuel, when fed sugar extracted
from the edible kernels of corn plants. NetSurgeon designed genetic
surgeries that convinced the cells to make more alcohol when fed a type
of sugar found in the inedible leaves and stalks.

The research is published in PNAS Early Edition Oct. 31.

"Yeast have been engineered to make alcohol out of xylose, a type of
sugar found in the woody parts of plants, but they don't do it very well,"
Brent says. "We think the problem is not that they can't do it, but that
they don't want to. So we have to convince them by making them use the
same set of genes they use when they're fed sugar from corn kernels. We
sometimes think about this as causing the yeast to 'hallucinate' that they
are in a sugar they like to turn into alcohol.

"Ultimately, what we want to impact is the behavior of the cells and the
ways they respond to things," Brent says. "One of the ways they respond
is by changing the mix of cellular parts they are making. We're trying to
engineer the cells to change the mix of parts to do something associated
with desirable behaviors, like becoming a liver cell or producing a
biofuel. We call this 'transcriptome engineering,' because it changes the
control circuits in order to change the production of many parts at once,
rather than focusing on one part at a time."

2/4



 

Brent's research group focuses transcriptional regulatory networks, the
control circuits by which cells sense their situation and respond to it by
changing how much protein is made from each gene. The key
components of these networks are transcription factors, or proteins that
turn genes on and off. NetSurgeon takes in the current production level
from each gene and the goal level and suggest transcription factors to
remove, by deleting the genes that encode them, in order to move
production levels toward the goals.

"If you have a stem cell and want it to be a liver cell, you want to cause it
to turn its genes up and down to match the levels found in a liver cell,"
Brent says.

While Brent's lab has been studying the way yeast responds to excess
sugar, Brent says this technique can be applied to any organism.

"Many of the same circuits exist in human cells and are even drug
targets," he says.

He has made it available as open source software at mblab.wustl.edu.

  More information: Drew G. Michael et al. Model-based
transcriptome engineering promotes a fermentative transcriptional state
in yeast, Proceedings of the National Academy of Sciences (2016). DOI:
10.1073/pnas.1603577113

Provided by Washington University in St. Louis

Citation: Changing cell behavior could boost biofuels, medicine (2016, November 8) retrieved 9
May 2024 from https://phys.org/news/2016-11-cell-behavior-boost-biofuels-medicine.html

3/4

https://phys.org/tags/cells/
http://mblab.wustl.edu/software.html
http://dx.doi.org/10.1073/pnas.1603577113
http://dx.doi.org/10.1073/pnas.1603577113
https://phys.org/news/2016-11-cell-behavior-boost-biofuels-medicine.html


 

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

