
Department of 
Biosciences

Research and Innovation



1



1

Contents
Durham University and the  02 
Department of Biosciences   

Research & Innovation in the Department of Biosciences 03

Fundamental Bioscience in support of Biotechnology 04

Fundamental Bioscience in support of Ecology 05

Fundamental Bioscience in support of Agritechnology 06

Biotechnology and Chemistry 07

Working with Industry 08

Research Facilities in the Department of Biosciences 09 - 11

Come and Talk to us 12

Contact us 14



2 3

Durham University and the  
Department of Biosciences

Durham University was established in 1832 and it is the 3rd oldest university in England. Durham is a 
research-intensive institution and is ranked 5th in the 2017 Complete University Guide,7 a world top 100 
University (QS world ranking 2016) and in the world top 40 for the employability of our students by 
blue-chip companies world-wide.

There are 25 Academic Departments across 3 Faculties and collaborative groupings exist within nine 
Interdisciplinary Research Institutes. Durham is a relatively small university with 17,505 students, both 
undergraduates and postgraduates from home and abroad.

Within the Dept. of Biosciences there are 46 members of academic staff & independent fellows, 63 
postdocs, 92 postgraduates and 40 technicians and support staff.

The strategic plan for the next few years is to build on our already strong Impact  
Agenda. This will be achieved by increasing business engagement, research 
commercialization and informing UK and Worldwide Government Policy Makers.
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Research & Innovation in the Department of Biosciences

Our research addresses major global problems including food security, climate change, healthy aging and 
control of disease with our academics underpinning these areas with expertise in fundamental science.

The Dept. of Biosciences ranks in the top ten UK Biology Departments for research impact. Our basic science 
underpins applications across each-and-every sector of the bio-economy, including Biotechnology, Ecology 
and Agritechnology. The Dept. of Biosciences partners with other areas of research strength in Durham 
University including the Computational Sciences and Chemistry and encourages multidisciplinary research for 
Health and Wellbeing.

The Department encourages ad hoc and often transient research groupings with common questions, facilities 
or techniques. The Dept. of Biosciences also supports more formal discussion groups, centres, institutes, 
networks and initiatives, many of which are multidisciplinary and in the Bio-X network8. To assist research 
management, each member of staff has a primary home in one of four groups; Ecology, Evolution and 
Environment, Durham Centre for Crop Improvement Technology, Animal Cell Biology and Biomolecular 
Interactions.

These groups organize focused seminar series, Research Away Days, manage joint research facilities, oversee 
mentoring, internal peer review and serve to nucleate larger research projects.

In this brochure we feature examples of our Research Excellence, and we highlight 
recent high impact publications An overview of our state-of-the-art research facilities are 
also presented.
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Fundamental Bioscience in  
support of Biotechnology
Research Highlights

Biotechnology and Health 

Fundamental research on developmental biology of skin and 
skin appendages carried out by Prof Colin Jahoda’s group 
has led to progress in the isolation of specific adult cell 
populations, understanding of their roles in skin and hair 
regeneration, and advances towards clinical applications. 
This has led to the development of new methods to replace 
human hair follicles, and has been the basis for multi-million 
dollar research and development projects by companies 
in the UK, the US and Japan. The Durham research has 
enabled Intercytex Ltd. to attract £27M in VC funding and 
£30M in an IPO in 2009, progressing to Phase IIa clinical 
trials. The US company Aderans Research Institute has spent 
$100 million in developing this “hair cloning” technology. A 
Durham University spinout company, ClarinnisBio, was also 
established.

Cell Technology 

Our North East Stem Cell Institute has spawned in vitro cell 
technology spin out companies and collaborative research 
with business (Durham was awarded Global Business 
Development University Partner with Procter & Gamble).

Cell technologies that enable the development of improved 
in-vitro animal cell-based assays have been developed by 
Professor Przyborski and commercialised by the spin-out 
company, Reinnervate. The lead product, Alvetex®, is a 
porous scaffold that has been optimised for routine use 
in three dimensional (3D) cell culture. The product was 
launched in November 2010 and is currently marketed 
globally through established distribution channels. The 
technology enables scientists to culture more realistic tissue-
like structure and function and thus produce more relevant 
data. Application of this product is leading to improved 
research and discovery, increased efficiency, and reduction 
in animal usage. Alvetex® was voted one of “The Scientist” 
magazine’s Top 10 Life Science Innovations.

Prof Colin Jahoda and co-workers reprogramme 
three-dimensional cultures to induce new 
human hair-follicles (Proc Natl Acad Sci USA 
110, 19679-19688, 2013)

Three dimensional bone cultures cultured on 
Alvetex® are being analysed in space.
BBSRC press release Jan 28th (2014).
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Fundamental Bioscience in 
support of Ecology 
Research Highlights

Listing an endangered population (DPS) under US law 
requires the use of genetic markers to assess the extent 
of reproductive isolation, direction and pattern of gene 
flow, and effective size of the DPS under assessment. 
Professor Hoelzel’s group provided these essential 
data from work in multiple peer-review publications, 
and in a commissioned report in 2004 in support of 
a successful petition by the National Marine Fisheries 
Service to protect the killer whale population residing 
in the inland waters of Washington State, USA, after 
it was shown to have declined by 20% in 10 years 
(volume 79, No.222 of the Federal Register for DPS 
listing). This formed the foundation for on-going 
policy and regulation between 2008 and the present, 
including support in response to petitions filed in 2012 
and 2013. Killer whale sustainability in this region 
reflects general ecosystem health and supports an 
economically important whale-watch industry.

Killer Whale DNA records ice-age population collapse 
(Molecular Biology and Evolution, 31, 1121-1131, 2014). 
Hoelzel and colleagues use next generation sequencing to 
drive discovery in ecology, and evolutionary science.

Integrated Vector Management (IVM) was developed by 
the World Health Organisation to control vector borne 
diseases using combinations of interventions. Professor 
Steve Lindsay and his team have contributed to the 
development and assessment of many of the tools used 
for vector control, including insecticide-treated bed nets 
(ITNs), larval source management and house screening 
for malaria control. This research has influenced 
international policy on the control of malaria and other 
important diseases. It is estimated that 294 million 
ITNs have been purchased for malaria control, and have 
helped save 1.1 million lives over the past decade.

The world needs to “be alert” to threat 
of mosquito-transmitted diseases. Press 
release from the Lindsay research group 
on World Health Day, April 7th (2014).

Critical mass in ecological research 
in Durham is sustained through the 
Centre for the Coevolution of Biology 
and Culture, the Behavior, Ecology and 
Evolution Research Centre and the 
Institute of Hazard, Risk and Resilience.
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Fundamental Bioscience in support of Agritechnology
Research Highlights

Durham has a long-standing record of research in the plant sciences with the likes of Donald Boulter 
pioneering plant molecular genetics and David Bellamy promoting public understanding. In the 1980’s 
and 90’s this grouping discovered and cloned the trypsin inhibitor that naturally protects cow peas against 
insects. This CpTI gene was subsequently developed in Durham for enhancing insect resistance in other 
transgenic crops. It has had global impact on crop yield, for example due to the deployment of GM cotton 
containing CpTI. The transgenic cotton line SGK 321 was approved for commercial growing in China in 
1999, and by 2014 Bt/CpTI cotton was grown on ~ 0.5 million hectares of land. The current value of Bt/
CpTI cotton is ~ £600 million per year.

Dr Heather Knight and colleagues have discovered the components which assemble on DNA to trigger plant 
genes in the cold (Plant Cell 26, 465-484, 2014). This research is pivotal in improving our understanding 
of how plants can adapt to a changing climate.

Underpinning plant science is supported by the Durham Centre for Crop Improvement Technology. The Dept. 
of Biosciences also houses the Durham Centre for BioImaging Technology with capabilities for visualising 
living plant cells. A BBSRC award (~£1 million) added a Super Resolution Microscope in 2014.

Discovery by Dr Ari Sadanandom and colleagues of a hormone bypass (Developmental 
Cell 28, 102-110, 2014) could help to stimulate plant growth and increase crop yields.

Agritechnology is a recognised area of strength in Durham.
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Biotechnology and Chemistry
Research Highlights

Research at the Interface of Biology and Chemistry is 
supported through embedded laboratories in which members 
of the Dept. of Biosciences are located within Chemistry. 
Bioactive Chemistry was established more than a decade ago 
within Chemistry by David Parker FRS in collaboration with 
the Dept. of Biosciences. There is a strong track record in bio-
inorganic chemistry and of research at the Biology-Chemistry 
interface.

For example, highly emissive lanthanide complexes 
have been developed in the Parker group, for use 
in medical diagnosis, along with associated optical 
equipment. Luminescent lanthanide complexes are 
being commercialised for drug-screening assays (France, 
USA); responsive probes have been developed to measure 
bicarbonate, citrate, lactate and urate in bio-fluids using 
ratiometric analysis of metal-based emission; and clinical 
studies are underway assessing the use of citrate as a 
metabolic marker for prostate cancer. Knowledge developed 
in Durham has led to expert witness work that has helped 
determine the outcome of hundreds of litigation cases. The 
first open settlement in the USA was $5 million; and there 
have been scores of undisclosed settlements.

Multiple groups in Chemistry are combining expertise with 
the embedded Bioscientists to develop next generation 
antimicrobials, new agrochemicals, forms of sustainable 
energy, and in collaboration with Computational Biologists, 
we are working to produce advanced methods for 
understanding protein dynamics and allostery.

Robinson and colleagues uncover how  
cells discern metals, one from another,  
using a set of gene-regulators (Molecular  
Microbiology 92, 797-812, 2014.

The BBSRC Network in Industrial 
Biotechnology and Bioenergy on “Metals  
in Biology: The Elements of Biotechnology  
and Bioenergy” started in Durham  
University in 2014.
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Working with Industry
Encouraging & fostering industrial partnerships is a cornerstone of our Research Strategy. Undergraduates 
are actively encouraged to seek placements and internships thereby improving their employability.

The Department has many mutually beneficial collaborative link with industrial partners, both large multi 
nationals (e.g. Procter & Gamble, Syngenta) and SMEs (e.g. Cambridge Research Biochemicals & Dyson).

Several Industrial Partnerships are being supported under the BBSRCs Sparking Impact Award Scheme. 

The Translational Research Facility is a shared facility where there is space available for Company Scientists 
to work within the Dept. of Biosciences.

The Facility is particularly well suited for companies working in the Biomedical field, as it comprises a main 
lab, a histology and cell isolation lab and an animal tissue culture lab. All core equipment and services are 
provided including IT and library access.

In addition company scientists working within the Translational Facility have assess to equipment within the 
Dept. of Biosciences Research Facilities at a preferential rate.

This lab has previously been used very successfully by a local SME for hybridoma culture and monoclonal 
antibody validation.

Working within the University provides companies with the perfect opportunity to work closely with the Dept. 
of Biosciences staff and forge mutually beneficial partnerships.

For more information contact Dr Jen Topping (j.f.topping@durham.ac.uk)

A Space to Collaborate

Durham University was named Procter & Gamble’s Global Business Development  
University Partner of the Year 2012.
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Research Facilities in the Department of Biosciences
There are 10 dedicated Research Facilities within the Dept. of Biosciences; Genomics, Advanced Light 
Imaging, Electron Microscopy, Proteomics, Bioanalytics, Cell Technology, Crystallography, Advanced Animal 
Cell Culture, Plant Growth Environments and Bioinformatics.

The manager of each Facility ensures that all researchers have access and training on the equipment and 
they are always happy to give expert technical guidance and assistance.

All of our Research Facilities are open to external partners for commercial research and this can range  
from analytical services e.g. DNA sequencing or protein identification to full collaboration with company.

For more information about access to our Research Facilities please contact Dr Jen 
Topping (j.f.topping@durham.ac.uk)
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Research Facilities in the 
Department of Biosciences
1. Advanced Light Imaging. The state of the art Bioimaging and Microscopy 
research and teaching facility in the Dept. of Biosciences is at the core of the 
Durham Centre for Bioimaging Technology. Advanced light microscopy technologies 
can address many scientifi c questions including localisation, nanoscopy, subcellular 
architecture, phenotyping, tracking, gene expression, changes in chemical 
environment, protein:protein interactions & membrane dynamics. Technologies 
available include Super-Resolution microscopy; Structured Illumination (3D-SIM) 
and localisation microscopy (PALM/STORM), CLSM, Spinning Disk Confocal Laser 
Microscopy (SDCLM), Total Internal Refl ection Fluorescence Microscopy (TIRFM), 
Deconvolution Microscopy, Fluorescence Lifetime Imaging Microscopy (FLIM) and 
Fluorescence Cross Correlation Spectroscopy (FCCS). We are happy to work with 
company clients.

2. Electron Microscopy. We have a unique EM facility offering a broad range of 
techniques that can answer many biological and material science questions. 
We can prepare biological and polymer samples for scanning and transmission 
electron microscopy using both conventional and cryo-ultramicrotomy. We routinely 
use high pressure freezing and freeze substitution for improved ultrastructure and 
antigenicity. We have in-house expertise in immunogold labelling and we can apply 
this technique to both transmission and scanning electron microscopy.We can also 
carry out correlative immunocytochemistry using TEM and confocal microscopy and 
we are able to visualize nanoparticles.

3. Genomics. We are a core DNA Sequencing and Fragment Analysis Facility. 
Our DNA Sequencing Service was one of the fi rst to be established in the UK, with 
the purchase of one of the original models of automated DNA Sequencers from 
Applied Biosystems. Having provided a commercial service to academic and research 
institutions worldwide since 1989 we have established a solid reputation in our fi eld, 
which has enabled the service to thrive in the face of ever increasing competition. We 
have a loyal and long-standing customer base, many of whom have come to us via 
personal recommendation. For Sanger Sequencing we use Applied Biosystems 3730 
capillary instrumentation. For Next Generation Sequencing we operate an Illumina 
HiSeq 2500 allowing a broad range of applications with powerful and effi cient ultra 
high throughput, supported by the Bioinformatics Facility.

4. Bioanalytics. We undertakes chromatographic and mass spectrometric analysis 
of a wide range of compounds, from biological systems comprising small molecule 
primary and secondary metabolites to proteins, as well as drugs and pesticides. 
Using state-of-the-art chromatographic and mass spectrometry equipment, both 
qualitative and quantitative analyses may be performed. We are able to advise on 
the appropriate methodology and perform sample preparation and derivatisation 
prior to analysis, as well as interpreting the results and preparing reports. As well as 
researchers within Biosciences, the laboratory performs work for other departments 
in the University, as well as other academic institutions and companies requiring 
analytical services.

5. Proteomics. The facility provides analytical services for the department and 
in support of a number of industrially funded research projects. The majority of 
current work is protein identifi cation from a range of sample types. Proteins are 
digested & the peptides analysed by MALDI and ESI tandem mass spectrometry. 
In-house search engines match MS and MS-MS fragment ion data against sequence 
databases to identify constituent proteins in samples. The facility contains equipment 
to carry out all aspects of proteomic experimentation, based on either gel (1 or 
2D) or chromatographic (in-solution) workfl ows. Relative protein quantifi cation 
between samples is available using either using either fl uorescent labeling on gel 
based systems (2D-DIGE) or by shotgun LC-MS methods using isobaric peptide tags 
(iTRAQ). Advice on experimental design and sample preparation is always available.

6. Crystallography. The availability of high-quality crystals remains in many 
cases the bottle-neck in a successful crystal structure determination. Purity and 
homogeneity of the target often limits the crystallization. The service offered 
therefore begins with protein expression and purifi cation. Hi-throughput nanoliter 
crystallization experiments are offered, as little as 50 µl of sample are needed to 
setup 192 crystallization experiments. Crystals as small as 50 µm can be tested and 
may be suitable for structure determination. We offer crystallization and structure 
determination of novel biological macromolecules as well as the structure solution 
of known proteins with novel ligands and/or inhibitors. These studies may be of 
particular interest for the pharmaceutical industry.

1.

2.

3.

4.

5.

6.
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7. Plant Growth Environments. The Dept. of Biosciences has extensive plant 
growth facilities available, and this allows us set up bespoke environmental 
conditions for a wide range of plant species. There are several state-of-the-art 
phytotrons that allow both arctic and tropical temperatures to be set with variable 
CO2 levels and light intensities and wavelengths. Transgenic glasshouses with 
individually controlled compartments and cabinets are available and a wide 
range of growth rooms that can be customized for plant pathogen studies. Plant 
tissue culture facilities are also available. Staff with the Durham Centre for Crop 
Improvement Technology (DCCIT) are on hand to offer help and support.

8. Advanced Animal Cell Culture. This relatively new facility supports the  
innovative cell culture, 3D tissue modeling & advanced assay development in  
the Dept. of Biosciences. Ruskinn flowhoods allow researchers to control precisely 
the environmental conditions required for cell growth. Staff with extensive 
experience in this area are on hand to offer technical support and help develop new 
protocols.

9. Cell Technology Suite. The Suite provides a specialised environment for the  
isolation and analysis of single cells. Instruments are available which allow the  
isolation of cells from tissue sections (laser capture micro-dissection), the  
chararacterization of cell populations e.g. ploidy levels or fluorescent cell selection  
(flow cytometry), the direct manipulation of single cells (microinjection the analysis 
of cell-specific gene expression (in situ hybridization) and real time quantitative 
PCR (QPCR). The suite also contains some peripheral equipment to allow samples 
and specimens to be prepared on site, important when working with RNA. This 
includes flow cabinets, safety cabinets, a cryostat and microscope. The suite is 
available for use by staff, postgraduate students and final year undergraduate 
students. The instruments are also available for use by researchers from outside 
the University.

10. Bioinformatics Lab. This is a new facility that has been set up to support the 
rapid rise of computational biology as an integral component of biological research. 
We have broad expertise in handing and analyzing in depth the large data sets 
generated from diverse NGS experiments. Staff and students are encouraged to 
acquire the basic programming tools required in a supportive learning environment

11. Core Facilities. BBS has a dedicated infrastructure support team who ensure  
that the Department’s central facilities are well maintained and freely available to  
researchers. The team provide full training programmes when required.

For more information our Research Facility Managers our can be 
contacted directly:

1.  Advanced Light Imaging Tim Hawkins (t.j.hawkins@durham.ac.uk) 
2.  Electron Microscopy Christine Richardson  
 (a.c.richardson@durham.ac.uk)  
3. Genomics Vicky Kelly and Gillian Summerill  
 (dna.sequencer@durham.ac.uk) 
4.  Bioanalytics Ian Cummins (i.cummins@durham.ac.uk) 
5. Proteomics Adrian Brown (a.p.brown@durham.ac.uk)   
6.  Crystallography Ehmke Pohl (ehmke.pohl@durham.ac.uk) 
7.  Plant Growth Environments Prof Marc Knight  
 (m.r.knight@durham.ac.uk) 
8.  Advanced Animal Cell Culture Nicola Fullard  
 (nicola.fullard @durham.ac.uk) 
9.  Cell Technology Suite Jen Topping (j.f.topping@durham.ac.uk) 
10.   Bioinformatics David Dolan (d.w.p.dolan@durham.ac.uk) 
11.   Core Facilities John Summerill (john.summerill@durham.ac.uk)

Research Facilities in the 
Department of Biosciences

7.

8.

9.

10.

11.
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Come and Talk to us

General Enquiries the Department of Biosciences Head of School (biosci.headofschool@durham.ac.uk)

For more information about:

•   The Department of Biosciences research and innovation Prof Nigel Robinson 
     (nigel.robinson@durham.ac.uk)

•   Durham centre for crop improvement Dr Ari Sadanandom (ari.sadanandom@durham.ac.uk)

•   Behaviour, ecology and evolution research centre Dr Phil Stephens (philip.stephens@durham.ac.uk)

•   Durham energy institute Dr John Bothwell (j.h.bothwell@durham.ac.uk)

•   Biophysical sciences institute Dr Emhke Pohl (ehmke.pohl@durham.ac.uk)

•   Industry collaborations and access to research facilities Dr Jen Topping (j.f.topping@durham.ac.uk)

•   Student Placement Opportunities Dr Gillian Campling (g.m.campling@durham.ac.uk)
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Department of Biosciences
Durham University
South Road
Durham
DH1 3LE

T: +44 (0)191 334 1200
www.durham.ac.uk/biosciences A
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