
Author’s Accepted Manuscript

Biosynthesis of monoethylene glycol in
Saccharomyces cerevisiae utilizing native
glycolytic enzymes

Boonsom Uranukul, Benjamin M. Woolston,
Gerald R. Fink, Gregory Stephanopoulos

PII: S1096-7176(18)30231-3
DOI: https://doi.org/10.1016/j.ymben.2018.09.012
Reference: YMBEN1473

To appear in: Metabolic Engineering

Received date: 4 June 2018
Revised date: 7 September 2018
Accepted date: 25 September 2018

Cite this article as: Boonsom Uranukul, Benjamin M. Woolston, Gerald R. Fink
and Gregory Stephanopoulos, Biosynthesis of monoethylene glycol in
Saccharomyces cerevisiae utilizing native glycolytic enzymes, Metabolic
Engineering, https://doi.org/10.1016/j.ymben.2018.09.012

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ymben

http://www.elsevier.com/locate/ymben
https://doi.org/10.1016/j.ymben.2018.09.012
https://doi.org/10.1016/j.ymben.2018.09.012


Biosynthesis of monoethylene glycol in Saccharomyces cerevisiae utilizing 

native glycolytic enzymes 

 

Boonsom Uranukul
1,2

, Benjamin M. Woolston
1
, Gerald R. Fink

2
, Gregory Stephanopoulos

1*
 

 

1
Department of Chemical Engineering, Massachusetts Institute of Technology, Cambridge MA 

02139 United States 

2
Whitehead Institute for Biomedical Research, Cambridge MA 02139 United States 

 

*
Corresponding author at: Department of Chemical Engineering, Massachusetts Institute of 

Technology, Cambridge MA 02139 United States. Fax: +1 617 253 4853. gregstep@mit.edu (G. 

Stephanopoulos) 

 

Abstract 

 Monoethylene glycol (MEG) is an important commodity chemical with applications in 

numerous industrial processes, primarily in the manufacture of polyethylene terephthalate (PET) 

polyester used in packaging applications. In the drive towards a sustainable chemical industry, 

bio-based production of MEG from renewable biomass has attracted growing interest. Recent 

attempts for bio-based MEG production have investigated metabolic network modifications in 

Escherichia coli, specifically rewiring the xylose assimilation pathways for the synthesis of 

MEG. In the present study, we examined the suitability of Saccharomyces cerevisiae, a preferred 

organism for industrial applications, as platform for MEG biosynthesis. Based on combined 

genetic, biochemical and fermentation studies, we report evidence for the existence of an 
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