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About
Dr Tim Overton is a biochemist and molecular microbiologist who is interested in applying molecular biology and single-cell techniques to understand and develop
bioprocesses. He is active in microbial flow cytometry research and collaborates widely with bioprocess engineers, molecular microbiologists, cell biologists and
environmental microbiologists to develop new methods of answering fundamental questions on a single-cell level.
His research also focuses on using bacteria to make useful products such as protein drugs and small molecules, and the bacterial responses to stress encountered in
such processes. Current and recent research funding has come from the BBSRC, TSB and EU FP7. He is the director of the MSc in Biochemical Engineering
(/postgraduate/courses/taught/chemical-engineering/biochemical-engineering.aspx) .

Qualifications
PGCert in Learning & Teaching in HE, University of Birmingham, 2012
PhD in Biochemistry, University of Birmingham, 2003
BSc (Hons) in Biochemistry with Molecular and Cell Biology, University of Birmingham, 1999

Biography
Prior to joining Chemical Engineering, Dr Overton was a postdoctoral researcher in the School of Biosciences at the University of Birmingham, studying gene regulation in
both model organisms (Escherichia coli) and human pathogens (Neisseria gonorrhoeae and E. coli O157) in response to oxygen and reactive species using
transcriptomic, proteomic and other molecular biology techniques. Using systems biology and other molecular approaches, he identified mechanisms for bacterial survival
in adverse environments.
Research became focused on bioprocessing topics during a BBSRC-EPSRC Bioprocessing Research Industry Club (BRIC) grant in collaboration with GSK, studying the
production of difficult recombinant proteins in E. coli. Dr Overton was initially postdoctoral researcher on this project, and moved to a Co-I role upon taking up his position
in the School of Chemical Engineering.
Current research extends previous work on stress and recombinant protein production, and has developed in several new areas (detailed below).
Dr Overton is director of the MSc in Biochemical Engineering (/postgraduate/courses/taught/chemical-engineering/biochemical-engineering.aspx) and chairs the School
MSc and EngD board of examiners. He is a member of the University Advisory Group on Biological Hazards and is School GMO safety officer and a member of the School
safety committee.

Teaching
MEng/BEng Chemical Engineering (/schools/chemical-engineering/undergraduate/degree-courses.aspx)
MSc Biochemical Engineering (/postgraduate/courses/taught/chemical-engineering/biochemical-engineering.aspx)
MSc Advanced Chemical Engineering (/postgraduate/courses/taught/chemical-engineering/advanced-chemical-engineering.aspx)
EngD Formulation Engineering (/postgraduate/courses/combined/chemical-engineering/formulation-engineering-engd.aspx)
Teaching topics include basic biology and molecular biology, systems and synthetic biology, genomic technologies, fermentation and cell culture and analysis of microbial
physiology. Dr Overton also supervises fermentation practicals at laboratory and pilot scale (~100 litres).

Postgraduate supervision
Dr Overton is interested in supervising research in the areas listed below in the Research section. In addition, his currently-available PhD projects are listed on
FindaPhD.com (http://www.findaphd.com/search/phd.aspx?IID=282&PID=126&PP=15&Keywords=overton) .
Informal enquiries from prospective PhD students are welcome.

Research
Information is also available at Dr Overton’s research group website (https://sites.google.com/site/overtonlaboratory/) .

RESEARCH THEMES
Applied molecular microbiology, Microbial flow cytometry, Recombinant protein production, Bacterial responses to stress.

RESEARCH ACTIVITY
Research activities are in several broad areas, all focusing on the use of information about the molecular microbiology and physiology of bacteria to develop processes that
either utilise them as tools for the production of high-value products or eliminate them from foodstuffs. Stress responses and regulatory events in both types of process are
linked, so synergy is achieved in investigating both areas simultaneously. Running through all research areas are the techniques of flow cytometry and molecular biology.

Engineering biofilms for bioprocesses
In collaboration with Mark Simmons (/staff/profiles/chemical-engineering/simmons-mark.aspx) (UoB) and Rebecca Goss (http://www.uea.ac.uk/che/people/faculty/gossr)
(St. Andrews), this major BBSRC-funded project aims to generate and utilise engineered biofilms for biotransformation reactions to produce small molecules used in
pharmaceutical production. Although more usually a problem for the process industries, biofilms offer many advantages over planktonic cells for biotransformation and
biocatalysis reactions. This project is developing tools, from the molecular to the process scale, in order to use biofilms as immobilised catalysts for fine chemical
biotransformations.

Recombinant protein production
A TSB and BBSRC-funded Knowledge Transfer Partnership (http://www.ktponline.org.uk/) in collaboration with Cobra Biologics (http://www.cobrabio.com/) is currently
investigating production of recombinant proteins in bacterial hosts. This project expands upon previous BBSRC-funded research and PhD projects. A major aim of this
work is to develop methods by which recombinant protein production bioprocesses can become more predictable and failure rates can be decreased. Further details on
the project are available in a press release (http://www.birmingham.ac.uk/partners/business-services/news/items/University-of-Birmingham-toteam-up-with-CobraBiologics-under-a-KTP.aspx) .
An ERA-IB grant focuses on the development of novel methods to isolate high-value products from horse serum. This project (named ProSeCa) is in collaboration with the
Karlsruhe Institute of Technology, the Technical University of Denmark, SENOVA GmbH and fzmb GmbH. Work in Birmingham focuses on the manufacture and use of
novel magnetic particles for separation processes using biological systems.
PhD students are also investigating the area of recombinant protein production in E. coli and the simultaneous optimisation of intensified fermentation conditions and
product release, capture and purification strategies.

Biopolymer production
Research funded by EU FP7 in collaboration with Mike Jenkins (/staff/profiles/metallurgy/jenkins-mike.aspx) in Materials and Metallurgy and Gary Leeke
(/staff/profiles/chemical-engineering/leeke-gary.aspx) in Chemical Engineering as well as other European partners is investigating biopolymer production. More details
about the aims of the project are available on the ISA-PACK project website (http://www.isapack.eu/) .

Bacterial responses during food and waste processing
An Innovate UK-funded project with Gary Leeke (/staff/profiles/chemical-engineering/leeke-gary.aspx) and SERE-Tech Innovation is currently investigating novel methods
of bacterial inactivation in collaboration with industrial partners.
In collaboration with Kostas Gkatzionis (/staff/profiles/chemical-engineering/gkatzionis-kostas.aspx) , two PhD students are currently investigating bacterial responses to
novel processing strategies using flow cytometry as a rapid analytical technique.

Microbial flow cytometry techniques
Flow cytometry is an extremely powerful technique for interrogating single cells within a population, and is used as an integral part of many of the projects above. In
addition, collaborative research both within the University of Birmingham (the Schools of Biosciences and Chemical Engineering, the Medical School and the Centre for
Systems Biology) and with other Universities seeks to extend the technique to answer research questions in the areas of molecular microbiology, cell biology,
bioprocessing and environmental microbiology in both bacteria and yeast.
These methods are made possible using the latest equipment (/facilities/genomics/index.aspx) , which was acquired through a BBSRC REI grant in 2007. Dr Overton is
interested in developing new collaborations in this area.

Other activities
Member of the European Federation of Biotechnology (http://www.efb-central.org/) executive board
Co-chair of the European Federation of Biotechnology Bioengineering & Bioprocessing section (http://www.efb-central.org/index.php/EBBS/)
Organiser of Applied Synthetic Biology in Europe conference series
Editorial board member for Biotechnology Letters
Refereeing for BMC Microbiology, FEMS Microbiology Letters, DNA Sequence, Powder Technology and the MRC and National Science Foundation
Peer review for FEBS Letters, Biotechnology Letters, BMC Microbiology, BMC Research Notes, FEMS Microbiology Letters, Powder Technology and DNA
Sequence.
Grant application review for BBSRC, MRC and the National Science Foundation
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Expertise
Industrial microbiology, bioprocessing and biochemical engineering; recombinant protein production, biofilms and their uses; flow cytometry and FACS.
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