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Departmental Structure & Research Synthesis

Currently, Durham Biosciences is ranked 5th in the 
Complete University Guide (2018) and 6th in
The Good University Guide (2018), a measure of 
the excellence of our research environment and our 
cross-disciplinary approach to research, and also 
as a result of our high graduate employability. We 
were ranked in the top-ten bioscience departments 
in REF 2014 for impact (100% of which was 
graded internationally excellent or world leading) 
and our research environment was similarly 100% 
internationally excellent or world leading. More than 
95% of our research outputs were internationally 
recognised, internationally excellent or world-leading.

The vision for Biosciences in Durham is to become a 
world class centre for cross-disciplinary approaches to 
fundamental biological questions, with impact on the 
bioeconomy and the environment. The central feature 
of this renewed vision is an increased collaboration 
between biologists and other science disciplines 
(notably physical scientists and mathematicians) 

to develop new approaches to a range of biological 
problems that will benefit from the high quality 
expertise found across Durham’s Faculty of Science. 
These biological problems are focused around four 
research groupings - Ecology, Environment and 
Evolution (EEE); Molecular Plant Sciences (MPS); 
Biomolecular Interactions (BI); and Animal Cells and 
Systems (ACAS). To assist research management, 
each member of staff has a primary home in a group 
focussed on one of these four research areas. These 
groups organise focused seminar series, run research 
away-days, manage joint research facilities, oversee 
mentoring and internal peer review, and serve to 
nucleate larger research projects.

Biosciences has core facilities that are exceptional 
given the Department’s relatively small size. These 
include, for example, next generation sequencing, 
super-resolution microscopy, proteomics and 
metabolomics facilities. 

Durham Biosciences has a long history, its current structure having originated from  
an historical amalgamation of the former departments of Botany (established 1932)  
and Zoology (established 1946). Biosciences staff and facilities are housed in a 
purpose-built department, though close research links with other departments,  
notably chemistry, mean that we also have lab and office space elsewhere, to  
facilitate collaboration. Our research builds upon strengths in three subdisciplines, 
‘Ecology and evolution’, ‘Biochemistry’ and ‘Cell and developmental biology’.
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This report briefly summarises the objectives of the 
Department’s four research groups, before going 
on to provide summary descriptions of the research 
interests of our academic staff.

Research strengths in EEE are well represented at 
the cutting edge of research in the discipline of 
ecology. There is also synergy between ecosystem 
modellers, including computation of landplant-
atmosphere interactions, and modelling for 
agricultural production (with relevance to MPS). 
MPS, BI and ACAS take advantage of state-of-
the-art imaging modalities in the department 
(e.g. bioimaging using advanced light and 
electron microscopy techniques), which enable 
the visualisation of complex, dynamic and 3D 
protein nanostructures in living cells, tissues and 
animals. All groups also benefit from access to high 
processing computing and genomics support
for our research, as well as access to supercomputing 
capabilities.

As part of MPI, Agritechnology in Durham was 
highlighted in the 2013 Witty report. The EEE group 
was highlighted for impact and BI was highlighted 
for outputs in feedback from the last government 
assessment of research quality (REF 2014), with 
MPS and EEE highlighted in previous assessments 
(RAE 2008).

We are a partner in the N8-initiative on Agri-Food 
Resilience, a cross-disciplinary and cross-University 
programme on agriculture and food production.  
We direct a collaborative network in Industrial 
Biotechnology and Bioenergy (BBSRC NIBB) titled: 

‘Metals in Biology: elements of biotechnology and 
bio-energy’. We also lead a BBSRC doctoral training 
programme (DTP; with Newcastle and Liverpool); 
a major feature of the successful BBSRC DTP is 
Durham’s expertise in Agriculture and Food Security. 
Durham also leads a multi-institute NERC DTP, to 
which Biosciences is a major contributor. These 
DTPs, along with regular funding from industry, 
government, NGOs, and via RCUK (BBSRC, NERC, 
EPSRC, MRC) and EU grants, ensure a healthy 
recruitment of research fellows, PDRAs and 
postgraduates to the Department. We have also had 
recent success in the Global Challenges Research 
Fund, with a multinational team, led
by Durham, being awarded £8M to use chemical 
and biological tools to identify new targets to combat 
neglected tropical diseases.

The history of Biosciences in Durham has been one 
of constant growth and innovation, exploiting new 
technologies to enhance our understanding of the 
living world, exemplified by our current status as 
one of the best-equipped universities in the UK for 
the imaging of plant and animal cell ultrastructure. 
Throughout, the integration of cutting-edge research 
and teaching has remained central to our ethos, 
ensuring that our graduates are fully equipped to 
make their own contribution to improving human 
welfare, maintaining the health of the environment, 
supporting sustainable agriculture and conserving 
biodiversity for future generations.
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Ecology, evolution & environment (EEE)

The Ecology, Evolution & Environment Research Group 
(EEE) aims to understand the relationships between 
organisms and their changing environment, working 
at scales from global (range changes) to sub-cellular 
(genetic traits), whilst considering also behavioural and
evolutionary plasticity. The group comprises  
biologists interested in studying the relationships 
between organisms and their environment, whether 
these relationships apply to individual organisms, 
populations or species. The primary interests of the 
group are: the impact of environmental change, 
particularly global climatic change and anthropogenic
habitat alteration on species; the role of evolution in 
shaping species relationships with their environment; 
the application of ecological theory and practice to 
help conserve species; and the role of behaviour in 
modifying individual variation. Studying the past 
provides one means of testing models that predict the 
future. As a result, there is also interest within the 
group in historical modelling of species ranges and 
population structure, as well as in future predictions.

To inform the development of biodiversity conservation 
strategies resilient to climatic change (and the many 
other pressures causing biodiversity loss), we apply 
simulation models to predict the impacts of such 
changes on biodiversity. Statistical and mechanistic 
models, especially spatially and/or temporally explicit 
models of ecological and evolutionary processes, are 
used to predict species and ecosystems responses 
to change. The Conservation Ecology Group (www.
conservationecology.org) utilise diverse approaches 

to solve biodiversity conservation issues. Other group 
members study key ecosystem and land-surface 
processes to improve, for example, regional estimates 
of land-surface-atmosphere fluxes of gases, such as 
CO2, or to evaluate ecosystem services. The Molecular 
Ecology Group explores the relationship between 
genetic diversity, genetic drift, fitness and local 
adaptation to advance understanding of evolutionary 
processes, and contribute to more effective  
conservation, resource development and management.

SELECTED RECENT PAPERS:
Dawson, W. et al. (2017) Global hotspots and correlates 
of alien species richness across taxonomic groups. Nature 
Ecology & Evolution, 1, #0186.

Razanajatovo, M, et al. incl. Dawson, W. (2016). Plants 
capable of selfing are more likely to become naturalized. 
Nature Communications, 7, #13313.

Stephens, P.A. et al. & Willis, S.G. (2016) Consistent 
response of bird populations to climate change on two 
continents. Science, 352, 84-84.

Pinder, M. et al. & Lindsay, S.W. (2015) Efficacy of indoor 
residual spraying with dichlorodiphenyltrichloroethane against 
malaria:  a cluster-randomised controlled trial. The Lancet, 
385, 1436–1446.

GROUP COORDINATOR: Prof. Stephen Willis

ACADEMIC STAFF: Dr Robert Baxter, Dr John Bothwell,  
Dr Wayne Dawson, Dr Jonathan Drury, Prof. Rus Hoelzel,  
Prof. Brian Huntley, Prof. Steve Lindsay, Dr Martyn Lucas,  
Dr Philip Stephens, Dr Sean Twiss, Dr Andreanna Welch,  
Prof. Stephen Willis.
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Molecular plant sciences (MPS)

Durham has a long-standing record in pioneering 
research into plant molecular sciences with a view to 
improving crop yield. The breadth of expertise ranges
from cell patterning during wood formation to plant 
pathology. For example GM cotton containing the 
CpTI gene, discovered in Durham that renders plants 
resistant to insect pests has a global value of about 
£600 million per year. This translational crop biology 
capability is supported by the Durham Centre for 
Crop Improvement Technology which also hosts 
the Crop Transformation and Gene Editing Centre 
for the north of England. Biosciences also houses 
the Durham Centre for BioImaging Technology with 
capabilities for visualising living plant cells and is a 
European Bioimaging node.

SELECTED RECENT PAPERS:
De Lucas, M. et al. (2016) Transcriptional regulation of 
arabidopsis polycomb repressive complex 2 coordinates cell 
type proliferation and differentiation. The Plant Cell, 28, 
2616–2631.

Etchells, J.P. et al. (2015) Wood formation in trees is 
increased by manipulating pxy-regulated cell division. 
Current Biology, 25, 1050-1055.

Wang, P. et al. & Hussey, P. (2014) The plant cytoskeleton, 
NET3C, and VAP27 mediate the link between the plasma 
membrane and endoplasmic reticulum. Current Biology, 4, 
1397-1405.

Hemsley, P.A. et al. & Knight, H. (2014) The Arabidopsis 
Mediator complex subunits MED16, MED14 and MED2 
regulate Mediator and RNA polymerase II recruitment to 
CBF-responsive cold-regulated genes. The Plant Cell, 26, 
465-84.

Wang M, et al. & Lindsey K., Zhang X. (2017)  Asymmetric 
subgenome selection and cisregulatory divergence during 
cotton domestication. Nature Genetics, 49, 579-587.

Sadanandom, A. et al. (2015) SUMOylation of 
phytochrome-B negatively regulates light-induced
signaling in Arabidopsis thaliana. Proc Natl Acad Sci (USA), 
112, 11108–11113.

GROUP COORDINATOR: Prof. Ari Sadanandom

ACADEMIC STAFF: Dr John Bothwell, Dr Adrian Brennan, 
Dr Stephen Chivasa, Dr Peter Etchells, Dr Elaine Fitches, 
Prof. John Gatehouse, Prof. Patrick Hussey, Dr Heather 
Knight, Prof. Marc Knight, Prof. Keith Lindsey, Dr Junli Liu, 
Dr Miguel de Lucas, Prof. Ari Sadanandom.
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Biomolecular interactions (BI)

Biomolecular interactions, including contacts 
between biological macromolecules (protein/ 
protein or protein/nucleic acids) and protein-
ligand interactions are central to biochemistry. 
This grouping addresses fundamental questions 
concerning, for example, the recognition of DNA by 
bacterial proteins, the biophysical basis of allostery
and the supply of metals to proteins. Multiple 
projects aim to identify targets for new antimicrobial 
(and antiviral) compounds and typically exploit 
a wide range of chemical, biochemical, and 
biophysical methods. 

More than half of the members of the group are 
located in embedded biology laboratories within
the Department of Chemistry and PIs have close 
interactions with the Bioactive Chemistry and
Synthesis grouping in chemistry.

SELECTED RECENT PAPERS:
Aldred, K.J., Blower, T.R., et al. (2016). Fluoroquinolone 
interactions with Mycobacterium tuberculosis gyrase: 
Enhancing drug activity against wild-type and resistant gyrase. 
PNAS, 113, E839-E846.

Blower, T.R. et al. (2016) Crystal structure and stability 
of gyrase-fluoroquinolone cleaved complexes from 
Mycobacterium tuberculosis. PNAS, 113, 1706-13.

Djoko, K Y. et al. (2017). Interplay between tolerance 
mechanisms to copper and acid stress in Escherichia coli. 
PNAS, 114, 6818-6823.

Osman, D., et al. & Robinson, N.J. (2017) Fine control of 
metal concentrations is necessary for cells to discern zinc 
from cobalt. Nature Communications, 8, 1-12.

Foster, A.W. et al. & Robinson, N.J. (2017) A tight tuneable 
range for Ni(II)-sensing and -buffering in cells. Nature 
Chemical Biology, 13, 409-414.

GROUP COORDINATOR: Prof. Martin Cann

ACADEMIC STAFF: Dr Tim Blower, Prof. Martin Cann, Dr Peter 
Chivers, Dr Paul Denny, Dr Karrera Djoko, Dr Sushma Grellschied, 
Dr Ehmke Pohl, Prof. Nigel Robinson, Dr Martin Schröder, Dr 
Gary Sharples, Prof. A Walmsley.
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Animal cells and systems (ACAS)

We are a grouping of animal biologists working on a 
range of fundamental biological questions, most of 
which underpin biomedical interests relevant to the 
bioeconomy.

Our research ranges from the subcellular level to 
the whole animal system and is divided into three 
thematic areas:

Mechanisms of development and ageing - including 
stem cell biology and age related disease

Cell to system organization and function – focusing 
on the cytoskeleton, membrane biology and signalling 
from subcellular to whole animal systems

Cell and tissue biotechnology – incorporating tissue 
engineering, development and application of in vitro 
models and biomarkers of health and disease

As a group our fundamental strengths are in basic 
bioscience and biotechnology using a variety of 
platform technologies from tissue culture to model 
organisms. We develop and use a range of state-of-
the-art technologies including advanced bioimaging, 
omics-based approaches and computational strategies. 
Through interdisciplinary research we have and 
encourage strong links with other science and medical 
disciplines within our faculty and with external 

national and international organisations. These include 
major corporate industries, HE Institutes and NHS 
Trusts to develop the medical applications of our 
research and the fundamental knowledge it delivers. 
This enables us to realise the value and impact of our 
fundamental research in the health and wellbeing of 
our society.

SELECTED RECENT PAPERS:
Li, Z., et al. & Ambler, C.A. (2016) Epidermal Notch1 recruits 
RORgamma+ group 3 innate lymphoid cells to orchestrate 
normal skin repair. Nature Communications, 7, e11394.

Resnick-Docampo, M. et al, incl. Clark, R. I (2017) Tricellular 
junctions regulate intestinal stem cell behavior to maintain 
homeostasis. Nature Cell Biology, 19, 52-59.

Clark, R.I. et al. (2015). Distinct shifts in microbiota 
composition during Drosophila aging impair intestinal function 
and drive mortality. Cell Reports, 12, 1-12.

de Castro, I. et al., incl. Goldberg, M.W. (2017). Repo-Man/
PP1 regulates heterochromatin formation in interphase. 
Nature Communications, 8, e14048.

GROUP COORDINATOR: Prof. Roy Quinlan

ACADEMIC STAFF: Dr Carrie Ambler, Dr Adam Benham, Dr Paul 
Chazot, Dr Rebecca Clark, Dr David Doupe, Dr Martin Goldberg, 
Prof. Colin Jahoda, Dr Akis Karakesisoglou, Dr Arto Maatta,  
Prof. Stefan Przyborski, Dr Susan Pyner, Prof. Roy Quinlan,  
Dr David Weinkove.
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Area of Research: Biotechnology and skin science

ABSTRACT OF RESEARCH INTERESTS: 
Carrie Ambler’s lab has been studying the interplay 
between epidermis and surrounding cell types 
influence homeostasis and tissue repair. She has 
extensive experience using human 2D and 3D 
models to study aspects epithelial stem cells biology 
including cell differentiation proliferation, cell 
division and migration and epithelial stratification. 
Recently, her lab has been developing engineering 
organotypic models of skin and other epithelial 
tissues composed of both immune cells and tissue-
specific cells suitable for studying the inflammatory 
phase of wound repair. In published studies, the 
Ambler lab identified cell autonomous roles for 
Notch in differentiation and cell lineage choice of 
skin epidermal cells, but has also shown that Notch 
influences the wider in signaling networks important 
for maintaining dermal integrity and skin immunity. 
These projects arose from many clinical, academic 
and industrial collaborations. A second focus of the 
Ambler group is collaborating with chemists and 
physicists to develop new fluorescence tools for 
imaging and light-based therapies. The scientific 
team (now Directors) founded Lightox Ltd. in August 
2016 for the sole purpose of commercializing 
this technology. Lightox was awarded competitive 
Start-up Accelerator support through a National 
competition (NELSA) and Dr Ambler guided the 
company through this programme successfully 
obtaining £250K external seed investment at the 
programme’s conclusion.

Dr Carrie Ambler Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Li, Z., Hodgkinson, T., Gothard, E.J., Boroumand, S.,  
 Lamb, R., Cummins, I., Narang, P., Sawtell, A., Coles,  
 J., Leonov, G., Reboldi, A., Buckley, C.D., Cupedo, T.,  
 Siebel, C., Bayat, A., Coles, M.C. & Ambler, C.A. (2016).  
 Epidermal Notch1 recruits RORgamma+ group 3 innate  
 lymphoid cells to orchestrate normal skin repair. Nature  
 Communications, 7, e11394.

2.  Li, Z., Gothard, E.J., Coles, M.C. & Ambler, C.A. (2018)  
 Quantitative methods for measuring repair rates and  
 innate immune cell responses in wounded mouse skin.  
 Frontiers in Immunology. Manuscript ID: 329532. In press.

3.  Elizabeth J. Gothard, Ardeshir Bayat, Carrie A. Ambler,  
 Mark C. Coles, Martin A. Bees, (Under revision)  
 “Epidermal wound healing: do mathematical models tell  
 us anything new?” Wound Repair and Regeneration  
 WRR-16-10-0304.
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Area of Research: Climate change biology

ABSTRACT OF RESEARCH INTERESTS: 
The overarching theme of my research over the past 
25 years is the eco-physiological responses of plants 
to environmental perturbation. My work has mainly 
focussed upon Arctic and alpine environments in
northern Europe, Canada and the USA. It is here that 
ca. 14% of the world’s carbon is stored as organic 
peat soils of the Arctic and alpine tundra. It is here
also that the fastest and largest warming of the lower 
atmosphere is occurring, threatening to alter the soil-
plantatmosphere interaction and cycling of carbon, 
potentially releasing huge quantities of carbon 
that has been stored for millennia into the earth’s 
atmosphere, fuelling yet greater warming.

Recent work has been at the forefront of  
international efforts to address key factors related to 
the winter season of the Arctic and how this impacts 
upon the yearly carbon balance.

Current work is highly interdisciplinary in nature, 
combining expertise in carbon exchange at a variety
of spatial scales from single leaf to landscape level, 
using state-of-the art techniques, including gas
exchange, stable isotopes of carbon and nitrogen, 
earth observation (including satellite) imagery and
landscape-scale modelling.

Dr Robert Baxter Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Street L. Dean JF. Billett MF. Baxter R. Dinsmore KJ. Lessels  
 JS. Subke J-A. Tetzlaff D. Wookey PA. (2016). Redox  
 dynamics in the active layer of an Arctic headwater  
 catchment; examining the potential for transfer of dissolved  
 methane from soils to stream water. Journal of Geophysical  
 Research: Biogeosciences, 121, 2776-2792.

2.  Dean JF. Billett MF. Baxter R. Dinsmore KJ. Lessels  JS.  
 Street LE. Subke J-A. Tetzlaff D. Washbourne I. Wookey PA  
 (2016). Biogeochemistry of “pristine” freshwater  
 stream and lake systems in the western Canadian Arctic.  
 Biogeochemistry, 130, 191-213.

3.  Hartley, I., T. Hill, T. Wade, R. Clement, J. Moncrieff,  
 A. Prieto-Blanco, M. Disney, B. Huntley, M. Williams,  
 N. Howden, P. Wookey, and R. Baxter (2015). Quantifying  
 landscape-level methane fluxes in subarctic Finland using a  
 multi-scale approach. Global Change Biology, 21,  
 3712-3725.

4.  Hancock S, Essery R, Reid T, Carle J, Baxter R, Rutter N  
 and Huntley B (2014). Characterising forest gap fraction  
 with terrestrial lidar and photography: An examination of  
 relative limitations. Agricultural and Forest Meteorology,  
 189, 105-114.

5.  Poyatos R, Heinemeyer A, Ineson P, Evans JG, Ward HC,  
 Huntley B and Baxter R. (2014). Environmental and  
 vegetation drivers of seasonal CO2 fluxes in a sub-Arctic  
 forest-mire ecotone. Ecosystems, 17, 377-393.

6.  Hancock S, Huntley B, Ellis R and Baxter R (2014).Biases  
 in re-analysis snowfall found by comparing the JULES land  
 surface model to Globsnow. Journal of Climate, 27,  
 624–632.
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Area of Research: Endoplasmic reticulum quality control

ABSTRACT OF RESEARCH INTERESTS:
My groups research focuses on the quality control of 
proteins in the endoplasmic reticulum (ER). We study the 
chaperones and folding factors that control oxidative protein 
folding, and we have a long-standing interest in antigen 
presentation and processing in the immune system. 

My laboratory investigates how the biochemistry and cell 
biology of these fundamentally important pathways underpin 
human and animal health and disease. For example, our 
discovery of a novel member of the Protein Disulfide 
Isomerase (PDI) family called PDILT has shown that this 
protein is required for sperm:egg binding and fertility (in 
collaboration with Osaka University, Japan). Our PDILT 
work has been covered extensively by the media. 
Subsequent studies are being performed to define the 
mechanism of testis-specific chaperones (partly in 
collaboration with colleagues at UNIFESP, Sao Paulo, 
Brazil).

Recent published and ongoing studies in my laboratory 
have shown that there is a link between the oxidative 
protein folding machinery and both gastrointestinal 
disease and melanoma. We have used a high-resolution 
proteomic approach to identify novel interactions between 
a PDI family member and its clients and co-chaperones, 
which will lead to the discovery of new targets for drug 
development. We are applying quantitative proteomics to 
the biology of protein quality control in skin, where we have 
identified a novel pathway of reductive stress signalling (in 
collaboration with P&G) and we are investigating how redox 
regulation contributes to nuclear stiffness (in collaboration 
with Martin Goldberg and Akis Karakesisoglou).

Dr Adam Benham Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Battle, D.M., Dias-Gunasekara, S., Watson, G.R. , 
 Mohamed Ahmed, E., Saysell, C.G., Altaf, N., Sanusi, 
 A.L., Munipalle, P., Scoones, D., Walker, J., Viswanath, 
 Y. &  Benham, A.M. (2013). Expression of the 
 Endoplasmic Reticulum Oxidoreductase Ero1 in 
 gastro-intestinal cancer reveals a link between 
 homocysteine and oxidative protein folding. Antioxidants 
 and Redox Signaling, 19, 24-45.

2.  Tokuhiro, K., Satouh, Y., Nozawa, K., Isotani, A., Fujihara, 
 Y., Hirashima, Y., Matsumura, H., Takumi, K., Miyano, T., 
 Okabe, M., Benham, A.M. & Ikawa, M. (2015). Calreticulin 
 is required for development of the cumulus oocyte 
 complex and female fertility. Scientifi c Reports, 5, 14254.

3.  Schorr-Lenz, A., Alves, J., Hence, N.A., Seidel, P.M., 
 Benham, A.M. & Bustamante-Filho, I.C. (2016). GnRH 
 immunization alters the expression and distribution of 
 protein disulfide isomerases in the epididymis. Andrology, 
 4, 957-963.

4.  Benham, A.M., van Lith, M., Sitia, R. & Braakman, I. 
 (2013). Ero1-PDI interactions, the response to redox 
 flux and the implications for disulfide bond formation in 
 the mammalian endoplasmic reticulum. Phil. Trans. Roy. 
 Soc. B: Biol. Sci. 368, 20110403.

5.  Tokuhiro, K., Ikawa, M., Benham, A.M.. & Okabe, M. 
 (2012). Protein disulfide isomerase homolog PDILT 
 is required for quality control of sperm membrane protein 
 ADAM3 and male fertility. Proc. Nat. Acad. Sci. U.S.A. 
 109, 3850-3855.

6.  van Lith, M., McEwen-Smith, RM. & Benham, A.M. 
 (2010). HLA-DP, HLA-DQ and HLA-DR have different 
 requirements for invariant chain and HLA-DM. J. Biol. 
 Chem., 285, 40800-40808.
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Area of Research: Bacteriophage-resistance mechanisms
and toxin-antitoxin systems
ABSTRACT OF RESEARCH INTERESTS:
Bacteria are outnumbered ten-to-one by viral 
predators called bacteriophages. This selection 
pressure has caused bacteria to evolve multiple 
resistance mechanisms. Many of these have been 
co-opted for biotechnological purposes; restriction 
enzymes and the CRISPR-cas systems have both 
revolutionised molecular biology. As antibiotic 
resistance increases it may become necessary to turn 
to bacteriophages as an alternative means to treat 
infections. In which case, a better understanding of 
bacteriophageresistance mechanisms is required. 
One theme of our research is therefore to explore the
biochemical activity and atomic resolution structures 
of bacteriophage-resistance proteins. The second 
theme aims to address antibiotic resistance with 
new drug molecules, by harnessing natural toxins 
that bacteria produce to inhibit their own growth 
– the “toxin-antitoxin systems”. Bacteria activate 
these systems in the presence of antibiotics, to 
deliberately halt their own growth and thereby 
stop the fatal effects of the antibiotic. When the 
antibiotic concentration diminishes, the antitoxin 
takes over and the bacteria are resuscitated. We aim 
to determine how these toxins work and how they 
can be weaponised as new antibiotics. We are an 
expanding research group, currently comprising three 
postgraduate students.

Dr Tim Blower Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1.  Ashley, R.E., Blower, T.R., Berger, J.M. & Osheroff, 
 N. (2017) Recognition of DNA supercoil geometry by 
 Mycobacterium tuberculosis gyrase. Biochemistry. 56(40): 
 5440-5448.

2.  Blower, T.R., Chai, R., Przybilski, R., Chindhy, S., Fang, X., 
 Kidman, S.E., Tan, H., Luisi, B.F.,Fineran, P.C. & Salmond, 
 G.P.C. (2017) Evolution of Pectobacterium bacteriophage 
 M1 to escape two bifunctional Type III toxin-antitoxin and 
 abortive infection systems through mutations in a single 
 viral gene. Applied and Environmental Microbiology. 83(8): 
 e03229-16.

3.  Cross, J.M., Blower, T.R., Gallagher, N., Gill, J.H., Rockley, 
 K.L. & Walton, J.W. (2016) Anticancer Ru(II) and Rh(II) 
 Piano Stool Complex HDAC Inhibitors. Chem Plus Chem. 
 81(12): 1276-1280.

4.  Blower, T.R., Williamson, B.H., Kerns, R.J. & Berger, J.M. 
 (2016) Crystal structure and stability of gyrase–
 fluoroquinolone cleaved complexes from Mycobacterium 
 tuberculosis. Proc Natl Acad Sci (USA). 113(7): 1706-1713.

5.  Aldred, K.J., Blower, T.R., Kerns, R.J., Berger, J.M. & 
 Osheroff, N. (2016) Fluoroquinolone interactions with 
 Mycobacterium tuberculosis gyrase: Enhancing drug activity 
 against wild-type and resistant gyrase. Proc Natl Acad Sci 
 (USA). 113(7): E839-E846.

6.  Rao, F., Short, F.L., Voss, J.E., Blower, T.R., Orme, A., 
 Whittaker, T., Luisi, B.F. and Salmond, G.P.C. (2015) 
 Co-evolution of quaternary organisation and novel RNA 
 tertiary interactions revealed in the crystal structure of a 
 bacterial protein-RNA toxin-antitoxin system. Nucleic Acid
 Res. 43(19): 9529-9540.

Structure of DNA gyrase from Mycobacterium 
tuberculosis in complex with DNA and the 
antibiotic moxifl oxacin (Blower et al., 2016)
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Area of Research: Algal evolution and physiology

ABSTRACT OF RESEARCH INTERESTS: 
Work in my group looks at algal evolution and 
physiology; findings are being applied to develop 
the biotechnology and bioenergy potential of the 
UK’s marine resources. Our key achievement is 
the  establishment and development of the green 
seaweed, Ulva mutabilis, as a model system for 
the study of macroalgae (Wichard et al., 2015). 
I’m currently leading an international consortium 
to sequence the genome of this species (MS in 
prep) that links Durham with groups internationally  
in Gent, Belgium, and Jena, Germany, as well 
as nationally with groups in Cambridge and 
Birmingham. Aspects of this are also being 
developed through the N8 Bioeconomy theme, to 
which I am contributing. An important point to 
note is that the World’s seas are connected in a way 
that allows seaweed species to operate over very 
large ranges; this makes algal biology a naturally 
international field. Accordingly, having established 
links to groups in India (Mumbai and Bhavnagar), 
the bioinformatic and analytical resources that we 
are developing through our Ulva genome project 
have now led to further links with groups in the 
US (Rutgers), India (Jammu; funded through an 
International Fellowship), Japan (applications 
pending) and Mexico (again, Fellowship applications 
pending).

Dr John Bothwell Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Reddin, C.J., Bothwell J.H.; O’Connor N., Harrod C. (2017)  
 The effects of spatial scale and isoscape on consumer  
 isotopic niche width. Functional Ecology.

2.  Trivedi, Nitin, Baghel, Ravi S., Bothwell, J.H, Gupta,  
 Vishal, Reddy, C.R.K., Lali, Arvind M. & Jha, Bhavanath  
 (2016). An integrated process for the extraction of fuel  
 and chemicals from marine macroalgal biomass Scientific  
 Reports, 6:1: 30728.

3.  Reddin, C.J., Bothwell, J.H. & Lennon, J.J. (2015).   
 Between-taxon matching of common and rare species  
 richness patterns. Global Ecology and Biogeography,  
 24:12:1476-1486.

4.  Reddin, C.J., Docmac, F., O’Connor, N.E., Bothwell,  
 J.H. & Harrod, C. (2015). An integrated process for the  
 extraction of fuel and chemicals from marine macroalgal  
 biomass. PLoS ONE, 10:7:e0130789.

5.  Wichard, T., Charrier, B., Mineur, B., Bothwell, J.H.,  
 De Clerck, O. & Coates, J.C. (2015). The green seaweed  
 Ulva: a model system to study morphogenesis. Frontiers  
 in Plant Science, 6:72.

6.  Ahmed, S., Cock, J.M., Pessia, E., Luthringer, R., Cormier,  
 A., Robuchon, M., Sterck, L., Peters, A.F., Dittami, S.M.,  
 Corre, E., Valero, M., Aury, J.M., Roze, D., Van de Peer,  
 Y., Bothwell, J.H,Marais, G.A. & Coelho, S.M. (2014).  
 A haploid system of sex determination in the brown alga  
 Ectocarpus sp. Current Biology, 24:17: 1945-1957.
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Area of Research: Ecological genetics

ABSTRACT OF RESEARCH INTERESTS:
As a Research Fellow in the Biosciences Department, 
my primary research interests and experience are in 
ecological and quantitative genetics of hybridization, 
speciation, invasiveness, and plant reproductive 
systems. I am currently investigating the genetic 
basis and evolution of breeding system and other 
adaptive trait variation in several species from the 
genus Linum (flax/linseed) using a combination of 
high-throughput transcriptome sequencing and
genotyping by sequencing techniques. 

I am also studying rapid evolution in the 
transcontinental invasive weed Centaurea solstitialis
(yellow starthistle) and genetic variation in Middle
Eastern Triticum aestivum (bread and durum wheat). 
In terms of research outputs, I have published 
seven journal articles and I have contributed to 
securing over £200,000 in research funding in 
three projects as part of national and international 
collaborations since starting my current position at 
Durham University in August 2013. I am currently 
supervising two PhD students and two Masters 
students, and co-supervising three additional PhD 
students. Another, two Masters students have 
recently completed their projects under my co-
supervision. I contribute to the undergraduate 
teaching activities of the Department as part of Level 
1 Genetics and Scientific Skills for Biosciences 
Modules, Level 2 Molecular Biology and Evolution 
Modules, and Level 3 Environmental Analysis 
workshop and Crops for the Future Module.

Beyond these research and teaching activities, I take 
part in a wide variety of additional activities including 
Department Open Days, hosting pre-university project 
students, designing and running a science exhibit at the 
Durham Schools’ Science Festival. 

Image legend: Linum tenue flowers showing an 
entire flower (left), thrum floral morph (centre), and 
pin floral morph (right). Petals have been removed 
from the two rightmost flowers so that the different 
arrangement of floral organs can be viewed.

Dr Adrian Brennan Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  Brennan, A.C. (2017). Distyly supergenes as a model to 
 understand the evolution of genetic architecture. American 
 Journal of Botany, 104, 5-7.

2.  Brennan, A.C., Hiscock, S.J. & Abbott, R.J. (2016). 
 Genomic architecture of phenotypic divergence between 
 two hybridizing plant species along an elevational gradient. 
 AoB PLANTS, 8, plw022.

3.  Silva, J.L., Brennan, A.C. & Mejías, J.A. (2016). Population 
 genetics of self-incompatibility in a clade of relict cliff-
 dwelling plant species. AoB PLANTS, 8, plw029.

4.  Brennan, A.C., Hiscock, S.J. & Abbott, R.J. (2014). 
 Interspecific crossing and genetic mapping reveal intrinsic 
 genomic incompatibility between two Senecio species that 
 form a hybrid zone on Mount Etna, Sicily. Heredity, 113, 
 195-204.

5.  Brennan, A.C., Méndez-Vigo, B., Haddioui, A., Martínez-
 Zapater, J.M., Picó, F.X. & Alonso-Blanco, C. (2014). The 
 genetic structure of Arabidopsis thaliana in the south-western 
 Mediterranean range reveals a shared history between North 
 Africa and southern Europe. BMC Plant Biology, 14, 17.
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Area of Research: Signal transduction mechanisms
mediated by nucleotides
ABSTRACT OF RESEARCH INTERESTS: 
We are based within the Department of Chemistry 
and work closely with physicists, chemists, and 
mathematicians on a number of research questions.

1. Carbon dioxide sensing. CO2 is a constituent 
of all known biological systems yet its molecular 
interactions with the cell are relatively unexplored. 
Cells are exposed to fluctuating CO2 through 
altered environmental conditions, changes in 
cell metabolism, and the effects of lifestyle and 
pathology. Our current work is directed toward 
understanding how CO2 impacts on cell function 
through direct interactions with protein.

2. Resistance protein function. NLR proteins trigger 
disease resistance in response to pathogen proteins. 
NLR proteins typically consist of a nucleotide binding 
(NB) domain adjacent to one or more ARC domains and 
a Leucine Rich Repeat (LRR). The LRR is involved in 
pathogen sensing and is thought to transmit this signal, 
via the ARC domains, to the NB domain. The role of the 
NB domain is uncertain but is presumed to specify an 
ATPase. My laboratory expresses recombinant proteins 
corresponding to the key signalling domains of NLR 
proteins to investigate the biochemistry of these key 
molecules of the plant immune system.

3. Protein dynamics. We are interested in how protein 
thermal motion can contribute to function. In 
particular, we are investigating dynamics contributes 
to allostery in the Catabolite Activated Protein (CAP) 

of Escherichia coli. We use a combination of coarse 
grained modelling, atomic simulations, biochemistry, 
and structural biology to achieve these aims.

Prof. Martin Cann Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1.  Fenyk, S., Dixon, C.H., Gittens, W.H., Townsend, P.D.,  
 Sharples, G.J., Pålsson, L-O., Takken, F.L.W., Cann,  
 M.J. (2016) The tomato Nucleotide-Binding Leucine-Rich  
 Repeat (NLR) Immune Receptor I-2 couples DNA-Binding  
 to Nucleotide-Binding Domain Nucleotide Exchange.  
 Journal of Biological Chemistry, 291, 1137-47.

2.  Turner, M.J., Saint-Criq, V., Patel, W., Ibrahim, S.H.,  
 Verdon, B., Ward, C., Garnett, J.P., Tarran, R., Cann, M.J.,  
 Gray, M.A. (2016) Hypercapnia Modulates cAMP  
 Signalling and Cystic Fibrosis Transmembrane Conductance  
 Regulator-dependent Anion and Fluid Secretion in Airway  
 Epithelia. Journal of Physiology, 594, 1643-61.

3.  Fenyk, S., Townsend, P.D., Dixon, C.H., Spies, G.B.,  
 de San Eustaquio, A., Slootweg, E.J., Westerhof, L.B.,  
 Gawehns, F.K.K. ,Knight, M.R., Sharples, G.J., Goverse,  
 A., Pålsson, L-O., Takken, F.L.W., Cann, M.J. (2015) The  
 potato NLR immune receptor Rx1 is a pathogen dependent  
 DNA deforming protein. Journal of Biological Chemistry,  
 290, 24945-60.

4.  McLeish, T.C., Cann, M.J., Rodgers, T.L. (2015)  
 Dynamical transmission of protein allostery without  
 structural change: Spatial pathways or global modes?  
 Biophysical Journal, 109, 1240-50.

5.  Townsend, P.D., et al & Cann, M.J. (2015) The Role  
 of Protein-Ligand Contacts in Allosteric Regulation of  
 the Escherichia coli Catabolite Activator Protein. Journal  
 of Biological Chemistry, 290, 22225-35.
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Area of Research: Novel therapeutics and drug targets 
for CNS and metabolic disorders
ABSTRACT OF RESEARCH INTERESTS:
My research group focuses on the identification, 
characterisation and validation of novel therapeutic 
candidates (infra-red light and plant-based natural 
products) and histamine-based drug targets for the 
treatment of the major chronic CNS and peripheral 
metabolic disorders.

We have recently provided the first evidence for the 
neuroprotective properties of the endemic Mauritian 
Aloe plant species. Chronic neuropathic pain 
and diabetic nephropathy are currently lacking in 
effective treatments. We have validated peripheral 
H3 and H4 histamine receptors, respectively, as new 
tractable drug targets for these serious refractory 
medical conditions. We have recently submitted 
studies related to a rare clinical case of anaphylaxis 
following high dose rapid ranitidine (H2R antagonist) 
withdrawal, and opioid over-prescription in the NE, 
both with significant health policy implications. 

We also are developing novel all-in-one behavioural 
tests for both animals and humans. Patents – Novel 
all-in-one 3D-animal behavioural test system filed 
Sept 2010; renewed Sept 2011 /corporate deal 
now in progress to optimise & sell our maze (Maze 
Engineers, USA): Sep 2017. 2. Novel uses for 
Histacalin in pruritis & neuropathic pain, with Akari 
(UK) Nov 2017. Notably, the first clinical validation 
of near infra-red (1068-1072 nm) therapy for 
positively treating dementia was published this year. 

J Neurol Neuroscience 2017, 8(1), based on two DU 
PhD theses and our 2013 preclinical publication: 
Noninvasive infra-red therapy (1072 nm) reduces 
 -amyloid protein levels in the brain of Alzheimer’s
disease mouse model, TASTPM. J Photochem 
Photobiol B. 2013, 123, 13-22.

Dr Paul Chazot Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Pinia, A., Grangeb, C., Vegliac, E., Argenzianoc, M., Cavallic, 
 R., Guastia, D., Calosia, L., Ghèc, C., Solarinoc, R., Thurmondd, 
 R.L., Camussib, G., Chazot, P.L.* & Rosac, .C.* (2017)  
 Overactive histamine H4Rs contribute to the progression 
 of diabetic nephropathy in mice. Pharmacol. Res. (in press) * 
 Corresponding author.

2.  Lobine D, Howes MR, Cummins I, Govinden-Soulange 
 J, Ranghoo-Sanmukhiya M, Lindsey K & Chazot P.L. (2017) 
 Endemic Mascarene Aloes: novel sources of anti-oxidative 
 and neuroprotective therapeutics. Phytotherapy Res., doi: 
 10.1002/ptr.5941. [Epub ahead of print]

3.  Ennaceur A, Hussain MD, Abuhamdah RM, Mostafa RM & 
 Chazot P.L. (2017) Slope climbing challenges, fear of heights, 
 anxiety and time of the day. Behav. Brain Res., 316,169-182.

4.  Veglia E, Pini A, Moggio A, Grange C, Premoselli F, Miglio 
 G, Tiligada K, Fantozzi R, Chazot P.L., & Rosa AC. (2016) 
 Histamine Type 1-Receptor activation of podocytes exerts a 
 detrimental direct effect on human Glomerular Slit 
 Diaphragm Integrity. Pharmacol Res., 14, 27-38.

5.  Lethbridge NL & Chazot P.L. (2016) Ligand  autoradiographical 
 quantification of histamine H3 receptor in human dementia 
 with Lewy bodies. Pharmacol Res., 113(Pt A), 245-256.

6.  Pini A, Obara I, Battell E, Chazot P.L. & Rosa AC. (2016) 
 Histamine in diabetes: Is it time to reconsider? Pharmacol 
 Res., 111, 316-24.
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Area of Research: Plant molecular biology & algal biology

ABSTRACT OF RESEARCH INTERESTS: 
Fundamental research in the group focuses on 
understanding cell-cell communications initiated 
at the cell surface during plant adaptive responses 
to stress. Current projects include programmed 
cell death and pathogen defence systems. We 
use proteomics (2D-DiGE, iTRAQ, MuDPIT) and 
metabolomics to identify extracellular signals 
and signal-regulatory proteins intercepted during 
exposure to stress. A large number of metabolites 
and proteins have been identified, with selected 
targets being studied in detail using molecular 
techniques. This has led to translational research 
projects in the drought stress and herbicide 
resistance areas. In the drought area, we are using 
two model plant systems: the drought-sensitive 
Arabidopsis thaliana and drought-tolerant sorghum, 
which is an important cereal crop. Research on 
sorghum is in collaboration with colleagues in 
South Africa. In the herbicide area, we are focusing 
on glyphosate resistance, using several species 
of Conyza to understand modes of resistance and 
designing new ways to overcome the resistance. 
Recent discoveries from our lab in both the drought 
and herbicide areas have been protected through 
patents and industrial partnerships forged to develop 
technologies for exploiting the IP. Collaborations with 
colleagues in Earth Sciences and northeast-based 
companies have led to projects in microalgae. Again 
the academic interests here lie in proteomics of 
the secretome and mechanisms of stress tolerance. 
Application of the algal research spans bioenergy 

production, the water treatment sector, and novel 
enzymes with new temperature and pH profiles for 
the bio-manufacturing sector. The group is supported 
by grants from the BBSRC, The Royal Society, and 
the Gatsby Foundation.

Dr Steve Chivasa Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  González-Torralva, F., Brown, A.P. & Chivasa, S. (2017).  
 Comparative proteomic analysis of horseweed (Conyza  
 canadensis) biotypes identifies candidate proteins for  
 glyphosate resistance. Scientific Reports 7, 42565.

2.  Smith, S.J., Kroon, J.T.M., Simon, W.J., Slabas, A.R. &  
 Chivasa, S. (2015). A novel function for Arabidopsis  
 CYCLASE1 in programmed cell death revealed by iTRAQ  
 analysis of extracellular matrix proteins. Molecular &  
 Cellular Proteomics, 14, 1556-1568.

3.  Chivasa, S., Tomé, D.F., Slabas, A.R. (2013). UDP-glucose  
 pyrophosphorylase is a novel plant cell death regulator.  
 Journal of Proteome Research, 12, 1743-1753.

4.  Chivasa, S., Tome, D.F.A., Hamilton, J.M., Slabas, A.R.  
 (2011). Proteomic analysis of extracellular ATP-regulated  
 proteins identifies ATP synthase  -subunit as a novel plant  
 cell death regulator. Molecular & Cellular Proteomics, 10,  
 M110.003905.

5.  Chivasa, S., Simon, J.W., Murphy, A.M., Lindsey, K., Carr,  
 J.P., Slabas, A.R. (2010). The effects of extracellular ATP  
 on the tobacco proteome. Proteomics, 10, 235-244.

6.  Chivasa, S., Murphy, A.M., Hamilton, J.M., Lindsey, K.,  
 Carr, J.P., Slabas, A.R. (2009). Extracellular ATP is a  
 negative regulator of defence gene expression and disease  
 resistance in plants. Plant Journal, 60, 436-448.
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Area of Research: Bacterial metal homeostasis

ABSTRACT OF RESEARCH INTERESTS:
My research explores the relationship between 
protein structure and biological function. The 
research questions focus on the mechanisms by 
which cells acquire and regulate transition metal 
ions. The systems we use to explore questions 
are bacterial nickel transport systems and their 
regulators, which we have previously discovered. 
We are particularly interested in the role of metal 
binding affinity in determining the fate of metal ions 
within the cell, and the extent to which this property 
is conserved across different bacteria. Concurrently, 
we have begun working with a UK company to 
explore this question in an industrially important 
microbe. By studying this fundamental question, 
we aim to provide insight in the mechanisms of 
metal partitioning with cells. In the longer term, 
this research can be applied to the optimisation 
of protein metallation in industrially important  
heterologous expression hosts.

Dr Peter Chivers Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1.  Denby, K. J., Iwig, J., Bisson, C., Westwood, J., Rolfe, M. D., 
 Sedelnikova, S. E., Higgins, K., Maroney, M. J., Baker, P. J., 
 Chivers, P.T. & Green, J. (2016). The mechanism of a
 formaldehyde-sensing transcriptional regulator. Scientifi c 
 Reports, 6, 38879.

2.  Foster, A.W., Pernil, R., Patterson, C.J., Scott, A.J.P., 
 Pålsson, L.-O., Pal, R., Cummins, I., Chivers, P.T., Pohl, E. 
 & Robinson, N.J. (2017). A tight tuneable range for Ni(II)-
 sensing and - buffering in cells. Nature Chemical Biology, 
 13, 409-414.

3.  Moore, S., Sowa, S., Schuchardt, C., Deery, E., Lawrence, A., 
 Ramos, J., Billig, S., Birkemeyer, C., Chivers, P.T., Howard, J., 
 Rigby, S., Layer, G. & Warren, M.J. (2017). Elucidation of the
 biosynthesis of the methane catalyst coenzyme F430. Nature, 
 543, 78-82.

4.  Carr, C.E., Musiani, F, Huang, H-T, Chivers, P.T., Ciurli, S & 
 Maroney, M.J. (2017). Glutamate Ligation in the Ni(II)- 
 and Co(II)-Responsive Escherichia coli Transcriptional 
 Regulator, RcnR. Inorganic Chemistry, 56, 6459-6476.

5.  Huang, H-T., Bobst, C. E., Iwig, J. S., Chivers, P.T, Kaltashov, 
 I. A., and Maroney, M.J. (2017). Co(II) and Ni(II) binding 
 of the Escherichia coli transcriptional repressor RcnR orders 
 it Nterminus, alters helix dynamics, and reduces DNA 
 affinity. Journal of Biological Chemistry, in press.
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Area of Research: Host-microbe interactions during ageing

ABSTRACT OF RESEARCH INTERESTS: 
Host-associated microbial populations have a 
significant and wide-ranging influence on the 
physiology of the host organism. We aim to identify 
the drivers of this dynamic host-microbe association 
through the use of the fruit-fly, Drosophila 
melanogaster, as a simple model organism. We 
have a particular interest in the impact of the 
intestinal microbial population on the aging process 
of the host, and on the maintenance of health, or 
development of disease, in aged animals. 

Our current focus is on dissecting the complex 
interplay between the intestinal microbial population 
and immune function. Microbial dysbiosis, or 
imbalance, and inflammation are tightly linked both 
during ageing and during disease development. 

Our work demonstrates that microbial dysbiosis 
drives inflammation and inflammation drives 
dysbiosis, setting up a ‘death-spiral’ that results in 
rapid decline and mortality. Further, this work has 
shown that inappropriate immune activation is a 
driving force in physiological decline, and determines 
much of the impact of microbial dysbiosis on health. 
This work highlights the importance of developing 
interventions that can maintain or restore balance
in immune function in aged animals.

Dr Rebecca Clark Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Clark, R. I. & Walker, D. W. (2017) Role of gut microbiota  
 in age-related decline: insights from invertebrate models.  
 Cell and Molecular Life Sciences, DOI: 0.1007/s00018- 
 017-2671-1.

2.  Resnick-Docampo, M., Koehler, C. L,. Clark, R. I.,   
 Schinaman, J. M., Sauer, V., Wong, D. M., Lewis, S.,  
 D’Alterio, C., Walker, D. W. & Jones, D. L. (2017)  
 Tricellular junctions regulate intestinal stem cell behavior  
 to maintain homeostasis. Nature Cell Biology, 19, 52-59.

3.  Clark, R. I., Salazar, A., Yamada, R., Fitz-Gibbon, S.,  
 Morselli, M., Rana, A., Alcaraz, J., Rera, M., Pellegrini,  
 M., Ja, W. W. & Walker, D. W. (2015). Distinct shifts in  
 microbiota composition during Drosophila aging impair  
 intestinal function and drive mortality. Cell Reports, 12, 1-12.

4.  Clark, R.I., Tan, S.W., Pean, C.B., Roostalu, U., Vivancos,  
 V., Bronda, K., Pilatova, M., Fu, J., Walker, D.W.,  
 Berdeaux, R., Geissmann, F. & Dionne, M.S. (2013).  
 MEF2 is an in vivo immunemetabolic switch. Cell, 155,  
 435-447.

5.  Rera, M., Clark, R.I. & Walker, D.W. (2012). Intestinal  
 barrier dysfunction links metabolic and inflammatory  
 markers of aging to death in Drosophila. Proceedings of  
 the National Academy of Sciences, 109, 21528-21533.

6.  Clark, R.I., Woodcock, K.J., Geissmann, F., Trouillet, C.  
 & Dionne, M.S. (2011). Multiple TGF-  superfamily signals  
 modulate the adult Drosophila immune response. Current  
 Biology, 21, 1672-1677.
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Area of Research: Ecology of introduced and invasive species

ABSTRACT OF RESEARCH INTERESTS:
My research is mainly focused on understanding 
the causes and consequences of the introduction, 
establishment and spread of invasive alien plants. 
My work in this field began in Tanzania, where I used 
a 350 ha botanical garden in the East Usambara
Mountains as a case study, to test whether traits 
or introduction history were more important in 
determining the invasion success of over 500 
introduced plant species. My work on invasions has 
continued since then, making use of manipulative 
experiments, meta-analysis and global databases 
to better understand the drivers of invasion at 
multiple spatial and ecological scales. Currently, I 
am a member of a core team of European ecologists 
who have built the world’s first Global Naturalised 
Alien Flora (GloNAF, see glonaf.org), which we are 
using to explore macroecological patterns in alien 
plant species, and the processes underlying those 
patterns.

Dr Wayne Dawson Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Kalusová, V, Chytrý, M, van Kleunen, M, Mucina, L, 
 Dawson, W, Essl, F, Kreft, H, Pergl, J, Weigelt, P, Winter, 
 M & Pyšek, P. (Accepted). Naturalization of European plants 
 on other continents: the role of donor habitats. Proceedings 
 of the National Academy of Sciences USA. doi: 10.1073/
 pnas.1705487114.

2.  Dawson, W, Moser, D, van Kleunen, M, Kreft, H, Pergl, J, 
 Pysek, P, Weigelt, P, Winter, M, Lenzner, B, Blackburn, 
 TM, Dyer, EE, Cassey, P, Scrivens, SL, Economo, EP, 
 Guenard, B, Capinha, C, Seebens, H, Garcia-Diaz, P, 
 Nentwig, W, Garcia-Berthou, E, Casal, C, Mandrak, NE, 
 Fuller, P, Meyer, C & Essl, F (2017). Global hotspots and 
 correlates of alien species richness across taxonomic 
 groups. Nature Ecology and Evolution, 1, #0186.

3.  Dawson, W, Hör, J, van Kleunen, M & Pester, M (2017). A 
 small number of low-abundance bacteria dominate plant 
 species-specific responses during rhizosphere colonisation. 
 Frontiers in Microbiology, 8, 975.

4.  Haeuser, E, Dawson, W & van Kleunen, M (2017). The 
 effects of climate warming and disturbance on the 
 colonization potential of ornamental alien plant species. 
 Journal of Ecology, DOI: 10.1111/1365-2745.12798.

5.  Müller, G, Horstmeyer, L, Rönneburg, T, van Kleunen, M 
 & Dawson, W (2016). Alien and native plant establishment 
 in grassland communities is more strongly affected by 
 disturbance than aboveand below-ground enemies. Journal of 
 Ecology, 104, 1233-1242.

6.  Razanajatovo, M, Maurel, N, Dawson, W, Essl, F, Kreft, H, 
 Pergl, J, Pyšek, P, Weigelt, P, Winter, M, van Kleunen, M 
 (2016). Plants capable of selfing are more likely to become 
 naturalized. Nature Communications, 7, 13313.
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Area of Research: Chromatin dynamics & plant development

ABSTRACT OF RESEARCH INTERESTS: 
The main focus of my scientific career has been 
the analysis of the molecular mechanism by which 
different signalling pathways are connected to 
regulate gene expression. I have come to realize 
that the mutual regulation between DNA-binding 
transcription factors and chromatin remodelling 
elements is key to providing an optimal expression 
level under different circumstances.

I have been always fascinated by how developmental 
decisions are precisely regulated. During my 
PhD I came to appreciate the importance of 
transcriptional regulation in governing development. 
The overexpression of a single transcription factor 
was sufficient to alter the growing pattern of a plant. 
This is when I became more interested in the study 
of transcriptional networks and their importance in 
development. During my postdoctoral research and 
after exploring different transcriptional networks 
I realized that to understand the outcome of a 
transcriptional network, it must be integrated with 
epigenetic information. In fact, transcriptional 
changes are always preceded by changes in chromatin 
organization. I therefore decided to explore the role of 
chromatin regulation in the context of transcriptional 
networks. Although my investigation in the function 
of the PRC2 complex in development was very 
stimulating and fruitful, I realized I would never 
understand the influence of chromatin in development 
by looking at one single chromatin modification in a 
single moment.

My goal is to go beyond the classical analysis of chromatin 
regulation, and examine how chromatin is dynamically 
regulated by internal and external clues to guide 
development. During my thesis, I developed knowledge of 
plant development and plasticity, and gained expertise in 
molecular biology techniques. In my postdoctoral training 
I used systems biology, genomic and cellular biology 
approaches to answer biological questions. The various 
strategies learned in my years of training are now used in 
my lab, and the connections established in North America 
and Europe provide a constant flux of information, new 
approaches and collaborations.  

Dr. Miguel de Lucas Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  de Lucas M., et al. 2016. Transcriptional Regulation  
 of Arabidopsis Polycomb Repressive Complex 2 Coordinates  
 Cell-Type Proliferation and Differentiation. The Plant Cell,  
 28, 2616–2631

2.  de Lucas M., et al. 2015. An Arabidopsis gene  
 regulatory network for secondary cell wall synthesis.Nature,  
 517, 571–575.

3.  de Lucas M., et al. 2014. BR-dependent phosphorylation  
 modulates PIF4 transcriptional activity and shapes diurnal 
 hypocotyl growth. Genes & Development, 28, 1681–1694.

4.  de Lucas M., et al. A molecular framework for light and  
 gibberellin control of cell elongation. Nature, 451, 480–484.

5.  Ikeuchi, M. et al. incl. de Lucas, M. & Sugimoto, K. (2015).  
 PRC2 represses dedifferentiation of mature somatic cells in  
 Arabidopsis. Nature Plants, 1, #15089.

6.  de Lucas, M. & Prat, S. (2014). 6. PIFs get BRright:   
 phytochrome interacting factors as integrators of light  
 and hormonal signals. New Phytologist, 202, 1126-1141.
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Area of Research: Protozoan biochemistry & drug targets

ABSTRACT OF RESEARCH INTERESTS: 
Protozoan infections, including so-called Neglected 
Tropical Diseases (NTDs), affect billions of the World’s 
poor. A lack of effective treatments and vaccines makes 
the discovery of new chemotherapeutic agents an 
urgent priority. In close collaboration with colleagues 
in the Department of Chemistry, my group studies 
the etiological agents of the NTD leishmaniasis 
(kinetoplastid Leishmania spp – see image) and 
a model for the apicomplexan malaria parasite, 
Toxoplasma gondii (itself a pathogen). This research is 
focused on developing understanding of the interaction 
of these parasites with their host cells, coupled with 
the identification and validation of novel drug targets. 
As an example, the sphingolipid biosynthetic pathway 
from kinetoplastid and apicomplexan parasites has been 
identified and characterised. To exploit these findings, 
a novel enzyme inhibitor assay was developed, patented 
and utilised to screen the 1.8M compound GSK library 
against the Leishmania spp sphingolipid synthase 
(Norcliffe et al. Submitted ACS Infectious Diseases). 
This work, highlights our interdisciplinary approach 
towards drug target validation and discovery. Notably, it 
has become increasingly clear that target validation, a 
crucial step in drug discovery, is fraught with difficulty 
and expensive failure (Smith, Nature, 2016). Uniting 
the physical and life sciences we now seek to create 
a chemical and genetic ‘tool kit’ to robustly validate 
targets for protozoan parasites, both for understanding 
and translational drug discovery. Our Durham collective 
has now secured £7.8M of MRC GCRF funding to lead 

work with colleagues at York, São Paulo, Kolkata and 
Karachi to realise this vision and accelerate the vital 
downstream process of antiprotozoal drug discovery.

Dr Paul Denny Research Group: BI
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Area of Research: Bacterial infectious diseases

ABSTRACT OF RESEARCH INTERESTS:
Trace nutrient elements (namely metals such as 
iron, manganese, zinc, and copper) are essential for 
the function of nearly half of all proteins but they 
are toxic to cells if present in excess or if inserted 
into the wrong sites. The battle to control metal 
availability is now recognised as a key component 
of bacterial infectious diseases in so-called 
“Nutritional Immunity” and there is growing interest 
in developing agents that manipulate nutrient metal 
level and location as new antimicrobial therapeutics.

Research in my group focuses on several clinically 
significant bacterial pathogens, including a few 
multidrug-resistant strains that are considered the 
most critical threats to public health worldwide. 
We collaborate widely with researchers and 
clinicians from the UK, Australia, and USA and 
employ microbiological, biochemical, and chemical 
approaches to answer these key questions: How does 
nutritional immunity impact bacterial physiology? 
How do bacterial pathogens adapt to the effects 
of nutritional immunity? When/where during 
the progress of infection do bacterial pathogens 
encounter metal ions? What human immune 
components contribute to nutritional immunity? 
Finally, can we use this knowledge to develop 
molecules that scavenge or deliver metals as new 
antibacterial approaches? 

Current projects include the development of metal-
based drugs to treat carbapenem-resistant infections.

Dr Karrera Djoko Research Group: BI
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 McEwan, Alastair G. (2015). The Role of Copper and 
 Zinc Toxicity in Innate Immune Defense against Bacterial 
 Pathogens. Journal of Biological Chemistry, 290, 18954-
 18961.
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Area of Research: Regulation of epithelial stem cells

ABSTRACT OF RESEARCH INTERESTS:
My research focuses on the regulation of epithelial 
stem cells. The epithelia that line the surface of the 
skin and our internal organs are constantly turned 
over. Cells are lost from the surface and replaced by 
the proliferation of stem cells. These stem cells must 
be tightly regulated as an overproduction of new 
cells can lead to cancer, and the majority of cancers 
are of epithelial origin.

I use the intestinal stem cells of the fruit fly, 
Drosophila melanogaster, to better understand 
epithelial stem cell regulation. These fly intestinal 
stem cells behave in similar ways to mammalian 
epithelial stem cells and are regulated by many of 
the same, conserved signalling pathways. Combined 
with the powerful genetic tools available in the fly, 
this conservation makes them an excellent model. 
Research in the lab uses a combination of genetic 
screens, confocal imaging, and genomics approaches 
to identify and characterize genes and mechanisms 
involved in maintaining stem cell homeostasis.

Current projects include identification and 
characterization of new signals regulating epithelial 
stem cells, analysing how crosstalk between 
pathways regulates cell fate and analysing changes 
in chromatin states that drive stem cell division and 
differentiation.

Dr. David Doupé Research Group: ACAS
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 Developmental Cell, 18, 317.
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Area of Research: Species interactions & evolution

ABSTRACT OF RESEARCH INTERESTS:
Competition between species plays a central role 
in generating the phenotypic diversity we see in 
nature. My research aims to identify the impact 
of interspecific competition on trait evolution at 
multiple scales using a combination of field research 
on free-living organisms and development and 
application of phylogenetic comparative methods. 
My field research on rubyspot damselflies (Hetaerina
spp.), for example, shows how behavioural 
interference between closely related species 
has shaped the evolution of traits involved in 
mediating between-species aggression in males. 
I have demonstrated, for instance, that variation 
across sites in levels of reproductive interference 
(interspecific competition for mating opportunities) 
predicts the magnitude of interspecific aggression, 
supporting the hypothesis that interspecific 
territoriality can be an adaptive response to local 
mate competition between species. Phylogenetic 
analyses provide another means by which to assess 
the impact of competition between species on 
evolution, yet, relative to approaches for analysing 
traits that evolve independently in every species, 
there are fewer methods for testing whether traits 
are involved in interspecific interactions. Research 
in my lab group thus combines development of new 
phylogenetic comparative methods with empirical 
applications to assess impact of competition on trait 
evolution at macroevolutionary scales.

Dr Jonathan Drury Research Group: EEE
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 B. 20141737. doi: 10.1098/rspb.2014.1737.
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Area of Research: Plant developmental biology

ABSTRACT OF RESEARCH INTERESTS: 
My work is characterised by the integration of classical 
genetics and plant anatomy, with transcriptomic 
approaches to study gene function during plant 
development. Much of this work has focussed on 
characterisation of non-cell autonomous signalling 
mechanisms that control how plant vascular tissues are 
specified in space and time, and how once established, 
the vascular tissue expands via a series of coordinated 
cell divisions to generate the majority of plant biomass.

The questions that my lab seeks to address are 
primarily those of fundamental developmental biology 
for which we use the model organism, Arabidopsis 
thaliana. However, we also look to exploit development 
to increase plant productivity. Wood is constituted of 
xylem cells which are specialised vascular cells that 
transport water. We have shown that manipulating cell 
divisions in vascular tissue can lead to increases in 
wood formation in hybrid aspen.

Both Arabidopsis and aspen are dicotyledonous 
plants, but the most important food crops are
monocots, a grouping in which vascular development 
is poorly understood. Strikingly, vascular tissue is 
formed differently in monocots and dicots, and 
recently we have begun to address how developmental 
mechanisms may differ between these two groups. 
To do this we have developed genomic resources for 
studying vascular development in Sorghum biocolor, 
including the first tissuespecific methylome to be 
generated from laser capture microdissected tissue.

Our ongoing research aims to understand how a 
complex network of factors interact to orchestrate 
vascular development, initially in Arabidopsis, with 
a view to expanding this understanding to monocots 
and forest trees in future.

Dr Peter Etchells Research Group: MPS
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Area of Research: Plant metabolic biochemistry

ABSTRACT OF RESEARCH INTERESTS: 
In the past 5 years, my research has focused on 
understanding how seed storage lipid synthesis is 
regulated using a joint experimental and modelling 
approach. The flux control approach that we are 
taking is unique within the field and provides 
insights into which parts of the metabolic network 
exert most control (and therefore limitation) on the 
synthesis of storage oil and so will identify potential
targets for future crop improvements.

This work is being conducted in collaboration with 
Professor John Harwood (Cardiff), Professor David 
Fell (Oxford Brookes) and Dr David Taylor (National
Research Council of Canada, Saskatoon).

Dr Tony Fawcett Research Group: MPS
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Area of Research: Novel control for invertebrate pests

ABSTRACT OF RESEARCH INTERESTS: 
My research focus lies in the field of applied 
entomology and more specifically, the investigation 
and development of novel approaches for the control 
of invertebrate pests. Co-inventor of patented “Fusion 
Protein technology”, a platform approach that enables 
the oral delivery of invertebrate specific peptide 
toxins to the central nervous system of target pests. 
Many naturally occurring small protein toxins, such 
as those present in spider venoms, are highly toxic 
to invertebrate pests when injected but are typically 
ineffective when delivered orally, as their targets for 
action are ion channels in the central nervous system. 
Our technology enables delivery of such peptides to 
the CNS through exploitation of a “carrier” protein 
that, following ingestion, binds to and crosses the 
invertebrate gut epithelium, and moves into the 
circulatory system. Recombinant fusion proteins 
are produced in yeast by bench-top fermentation, 
purified, allowing efficacy bioassays to be conducted 
against a range of invertebrate pests including aphids, 
lepidopteran larvae and slugs.

Our group is working with industry to develop novel 
fusion protein based biopesticides as exogenous sprays 
and baits but we are also investigating potential for 
the targeted control of insect pests using transgenic 
plants. Additional research interests include the use of 
RNA interference (RNAi) as a strategy for the control of 
insect pests where our focus is to understand how we 
might improve the efficacy of RNAi in insect pests by 
investigating ways to enhance the stability of double-
stranded RNA to degradation by nucleases.

Dr Elaine Fitches Research Group: MPS
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Area of Research: Plant-insect interactions and
recombinant proteins

ABSTRACT OF RESEARCH INTERESTS: 
Plant-Insect Interactions, and developing insectresistant 
crops, form a multi-disciplinary research programme 
carried out in collaboration with the group of Prof. 
Angharad Gatehouse IRES, University of Newcastle, 
with Dr. Elaine Fitches, Durham, and with other 
collaborators, both national and international. The 
programme has involved the study of both plant 
and insect biochemistry and molecular biology, to 
characterise the interaction between plants and their 
predators at the molecular level. Much current research 
involves the design and production of recombinant 
fusion proteins as novel insecticides. These proteins 
are based on plant lectins as carriers for a variety of 
toxins, including components from venoms of spiders, 
scorpions and parasitoid wasps. The research group 
has also been involved in the production and bioassay 
of insectresistant transgenic plants, and in evaluating 
the effects of these plants on non-target organisms. We 
believe that genetically modified (GM) crops will make a 
valuable contribution to future agriculture, and, despite 
the negative image that has been falsely attributed 
to them, will come to be seen as an environmentally 
benign form of pest control. The research group has 
extensive experience in the production of recombinant 
proteins in functional form, using various expression 
systems, but specialising in the yeast Pichia pastoris as 
an expression host. These proteins have been used as 
starting points for mutagenesis programmes designed 
to produce novel proteins, for use as catalysts, and in 
pharmaceutical applications.
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Area of Research: Cell structure and dynamics, nuclear
envelope, electron and light microscopy

ABSTRACT OF RESEARCH INTERESTS: 
My research focuses cell structure and dynamics, 
and methods to image cellular processes. We have a 
particular interest in the nuclear envelope, the nuclear 
pore complex, nucleocytoplasmic transport and their 
associations with the cyto- and nucleoskeletons (with 
the Karakesisoglou group). We also study membrane 
trafficking, particularly endocytosis in yeast (with the
Ayscough group, Sheffield), and the disassembly and 
reassebly of the nuclear membranes during mitosis in 
animals (with the Schirmer group, Edinburgh).

We have developed methods to image biological 
surfaces, such as the interaction between nuclear pore 
complexes and microtubules at high resolution (see 
top figure), with complementary 3D “super resolution” 
light microscopy (with Tim Hawkins). With Christine 
Richardson, we are developing methods to directly 
correlate super resolution light microscopy with both 
transmission and scanning electron microscopy (bottom 
left), as well as cryo-preparation methods for electron 
microscopy, for optimal structural preservation and 
immunolabelling, particularly in model organisms such 
as yeast (bottom right), worms, flies and plants, as 
well as mammalian systems. Using these methods we 
are studying the role of intrinsically disordered protein 
domains in transport through the nuclear pore complex, 
the role of nucleoporins in cancer, and how the 
cytoskeleton interacts with the nuclear pore complex.

Dr Martin Goldberg Research Group: ACAS
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Area of Research: RNA genomics

ABSTRACT OF RESEARCH INTERESTS: 
RNA binding proteins (RBPs) are emerging as 
important regulators of development and health. 
In addition to being the primary causative gene 
in numerous genetic diseases, they are prime 
candidates for modifiers of phenotype due to their 
complex combinatorial control of gene expression 
from transcriptional regulation, alternative splicing 
and RNA localisation to translational control. My 
group employs interdisciplinary computational and 
experimental methods to understand how  RBPs exert 
their regulatory functions, and their mis-regulation in 
ageing and disease. We extensively employ genome-
wide transcriptomic approaches involving RNA-protein 
interactions such as RNA-seq, CLIP-seq, and Ribo-
seq and integrate these with experimental animal and 
cellular models, towards developing a mechanistic 
understanding of cellular processes involving RNA 
binding proteins. 

CURRENT LAB MEMBERS
PhD Students: Albert Lahat, Maha Al Rushadi, Carl 
Jones MSc and Mbiol: Thomas Stevenson, Catherine 
Horne.

Dr Sushma Grellscheid Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1.  Ogrodnik, M. et al. (2017) Cellular senescence drives age- 
 dependent hepatic steatosis. Nature Communications, 8,  
 #15691.

2.  Feracci M, et al. (2016) Structural basis of RNA  
 recognition and dimerization by the STAR proteins T-STAR  
 and Sam68. Nature Communications, 7, #10355.

3.  Ghosh P, Grellscheid, S.N. & Sowdhamini R. (2016) A  
 tale of two paralogs: human Transformer2 proteins with  
 differential RNA-binding affinities. J. Biomol. Struct.  
 Dyn., 4, 1979-86.

4.  Lahat, A. & Grellscheid, S.N. (2016) Differential mRNA  
 Alternative Splicing. In: Field Guidelines for Genetic  
 Experimental Designs in High-Throughput Sequencing.  
 Edited by Ana M. Aransay, Jose Luis Lavi n Trueba.   
 Springer.

5.  Zupanic, A. & Grellscheid, S.N. (2016) Ribosome  
 Profiling. In: Field Guidelines for Genetic Experimental  
 Designs in High-Throughput Sequencing. Edited by Ana  
 M. Aransay, Jose Luis Lavi n Trueba. Springer.
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Area of Research: Molecular ecology &  
evolutionary biology

ABSTRACT OF RESEARCH INTERESTS: 
Our lab works in the fields of evolutionary biology and 
population genetics, and especially on the evolution 
of diversity in natural populations and the relative 
contributions of natural selection and genetic drift. 
Research highlights include a series of papers on 
the intraspecific genetic differentiation of foraging 
specialists for several dolphin species, suggesting 
in some cases parapatric population division driven 
by habitat boundaries, and in another, incipient 
ecological speciation in sympatry. Other studies 
have investigated the relationship between historical 
environmental change and the evolution of population 
structure and differential population dynamics. 
These studies often incorporate ancient DNA, and for 
example included the tracking of the founding and 
extinction of a population of elephant seals in the 
Antarctic between 2-10K years ago closely associated 
with climate change and the gain and loss of suitable 
breeding habitat. Another highlight has been work on 
local adaptation based both on the study of immune 
system genes and on genome scans for loci under 
selection. For example, we have been studying the 
adaptation to habitat depth of fish species in the deep 
sea. In one case, resequencing 60 genomes along 
a depth gradient together with the generation of an 
annotated reference genome showed fixed differences 
in coding genes associated with habitat depth, 
supported by evidence for strong disruptive selection. 
Impact from most of these studies has been in the 
improvement of conservation and management policy.

Prof. Rus Hoelzel Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Gkafas, G.A., Exadactylos, A., Rogan, E., Raga, J.A.,  
 Reid, R. & Hoelzel, A.R. (2017) Biogeography and  
 temporal progression during the evolution of striped  
 dolphin population structure in European waters. J.  
 Biogeography. DOI: 10.1111/jbi.13079.

2.  Baker, K.H., Gray, H.W.I., Ramovs, V., Mertzanidou, D.,  
 kun Peksen, C., Bilgin, C.C., Sykes, N. & Hoelzel, A.R.  
 (2017) Strong population structure in a species  
 manipulated by man since the Neolithic: The European  
 fallow deer (Dama dama dama). Heredity, 119, 16-26.

3.  Gaither, M., Violia, B., Gray, H., Neat, F., Drazen, J.,  
 Grubbs, D., Roa-Varón, A, Sutton, T. & Hoelzel, A.R  
 (2016). Depth as a driver of evolution in the deep sea:  
 Insights from grenadiers (Gadiformes: Macrouridae) of 
 the genus Coryphaenoides. Molecular Phylogenetics and  
 Evolution, 104, 73-82.

4.  Segura, I., Gallo, J.P., Chivers, S., Diaz-Gamboa, R. &  
 Hoelzel, A.R. (2016) Post-glacial habitat release and  
 incipient speciation in the genus Delphinus. Heredity,  
 117, 400-407.

5.  Moura, A.E., Kenny, J.G., Chaudhuri, R., Hughes, M.A.,  
 Reisinger, R.R., de Bruyn, P.J.N., Dahlheim, M.E., Hall, N.  
 & Hoelzel, A.R. (2015). Population genomics of the killer 
 whale indicates ecotype divergence in sympatry. Heredity,  
 114, 48-55.

6.  Moura, A.E., Janse van Rensburg, C., Pilot, M., Tehrani,  
 A., Best, P.B., Thornton, M., Plön, S., de Bruyn, P.J.N.,  
 Worley, K.C., Gibbs, R.A., Dahlheim, M.E. & Hoelzel,  
 A.R. (2014). Killer whale nuclear genome and mtDNA  
 reveal widespread population bottleneck during the last  
 glacial maximum. Molecular Biology and Evolution 31(5):  
 1121-1131.
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Area of Research: Ecology, palaeoecology & biogeography

ABSTRACT OF RESEARCH INTERESTS: 
My research addresses how species and ecosystems 
respond to changes in their environment and is strongly 
inter-disciplinary, spanning the fields of biogeography, 
ecology, palaeoecology and conservation biology. I 
explore patterns and processes operating at a wide 
range of both temporal scales – from observations of 
changes in trace-gas fluxes over periods of minutes to 
hours, to records of late-Quaternary vegetation changes 
over the last ca. 130 ka – and spatial scales – from 
observations of the responses of plant communities to 
micro-topographic variations over distances of <1 m, to 
the patterns of ecosystems and species’ distributions 
across continents. I apply a wide range of approaches 
including: manipulative field and controlled environment 
experiments; studies of present ecosystems; 
palaeoecological analyses of past ecosystems; 
quantitative palaeoclimatic reconstruction; and the 
development and application of both statistical and 
mechanistic models. Current active research projects 
include: applying a combination of climate model results 
and a dynamic global vegetation model to test the 
paradigm hypothesis that differences in the vegetation 
of late-Quaternary interglacial stages reflect differences 
in climate; an investigation of the importance of local 
microclimatic diversity to the survival of species close 
to range boundaries that are retreating as a result of 
climatic change; and a test of the hypothesis that 
climatic disequilibrium of glacial vegetation, resulting 
from the rapid climatic fluctuations during glacial 
stages, favoured the development of large populations 
of cold-adapted herbivores, many of which, such as the 
Woolly Mammoth (Mammuthus primigenius), are now 

extinct primarily as a result of loss of suitable habitat.
My work has generated important results that have 
influenced the development of national and international 
policies and strategies relating to the  conservation 
of biodiversity in a world where environments are 
changing rapidly and will continue to do so in the 
future. I am a member of the Steering Group of the 
Climate Change Specialist Group of the IUCN Species 
Survival Commission and act as a consultant to the 
CoE Bern Convention Group of Experts on Biodiversity 
Conservation and Climate Change.

Prof. Brian Huntley Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Huntley, B., Allen, J. R. M. Bennie, J., Collingham, Y. C.,  
 Miller, P. A. & Suggitt, A. J. (2017). Climatic disequilibrium  
 threatens conservation priority forests. Conservation Letters, 
 doi: 10.1111/conl.12349

2.  Huntley, B., Collingham, Y.C., Singarayer, J.S., Valdes,  
 P.J., Barnard, P., Midgley, G.F., Altwegg, R. & Ohlemüller,  
 R. (2016). Explaining patterns of avian diversity and  
 endemicity: climate and biomes of southern Africa over the  
 last 140,000 years. Journal of Biogeography 43(5): 874-886.

3.  Parnell, A.C., Haslett, J., Sweeney, J., Doan, T.K., Allen,  
 J.R.M. & Huntley, B. (2016). Joint palaeoclimate  
 reconstruction from pollen data via forward models and  
 climate histories. Quaternary Science Reviews 151: 111-126.

4.  Roberts, S., Jones, V.J., Allen, J.R.M. & Huntley, B.  
 (2015). Diatom response to mid-Holocene climate in three  
 small Arctic lakes in northernmost Finnmark. The Holocene  
 25, 911-920.

5.  Cieraad, E., McGlone, M.S. & Huntley, B. (2014). Southern  
 Hemisphere temperate tree lines are not climatically  
 depressed. Journal of Biogeography 41, 1456-1466.
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Area of Research: The plant cytoskeleton

ABSTRACT OF RESEARCH INTERESTS: 
Patrick J. Hussey is the Professor of Plant Molecular 
Cell Biology at the University of Durham. He received 
his PhD in Biology from the University of Kent at 
Canterbury in association with the John Innes Centre 
in Norwich. After postdoctoral work at the University 
of Minnesota and the John Innes Centre, he took up 
a lectureship in Royal Holloway University of London 
where he was awarded a Personal Chair in 1999. He 
moved to the University of Durham in 2000. His main 
interest is in the structure, function and regulation 
of the plant cytoskeleton and its potential role in 
biotechnology and he has been working in this field 
for the last 30 years. A large focus of his laboratory 
is plant cell imaging and he recently established the 
Durham Centre for Bioimaging Technology which is 
a multidisciplinary centre that includes computer 
scientists, physicists, mathematicians, chemists as 
well as biologists with the aim of enhancing research 
within this field. He has published over a hundred 
research articles many of which are in high impact 
journals e.g. Nature journals, Current Biology, PNAS, 
Plant Cell, Journal of Cell Science, New Phytologist, 
Plant Journal. He has received funding for, and 
supervised, over 40 postdocs, PhD and MSc students 
since obtaining his lectureship in 1990.

Prof. Patrick Hussey Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  Duckney, P., Deeks, M., Dixon, M., Kroon, J., Hawkins, T.  
 & Hussey, P.J. (2017). Actin–membrane interactions 
 mediated by NETWORKED2 in Arabidopsis pollen tubes 
 through associations with Pollen Receptor-Like Kinase 4  
 and 5. New Phytologist, 216, 1170-1180.

2.  Wang, P. & Hussey P.J. (2017) NETWORKED3B: a novel  
 protein in the actin cytoskeleton-endoplasmic reticulum  
 interaction. Journal of Experimental Botany 68, 1441- 
 1450

3.  Wang, P., Richardson, C., Hawes, C. & Hussey, P.J.  
 (2016). Arabidopsis NAP1 regulates the formation of  
 autophagosomes. Current Biology, 26, 2060-2069.

4.  Wang, P., Richardson, C., Hawkins, T.J., Sparkes, I.,  
 Hawes, C. & Hussey, P.J. (2016). Plant VAP27 proteins:  
 domain characterization, intracellular localization and role  
 in plant development. New Phytologist, 210, 1311-1326.

5.  Galva, C., Kirik, V,, Lindeboom, J.J., Kaloriti, D., Rancour,  
 D.M., Hussey, P.J., Bednarek, S.Y., Ehrhardt, D.W. &  
 Sedbrook, J.C. (2014) The microtubule plus-end tracking  
 proteins SPR1 and EB1b interact to maintain polar cell  
 elongation and directional organ growth in Arabidopsis.  
 Plant Cell. 26, 4409-4425.

6.  Wang, P., Hawkins, T.J., Richardson, C., Cummins, I., Deeks,  
 M.J., Sparkes, I., Hawes, C. & Hussey, P.J. (2014). The 
 Plant Cytoskeleton, NET3C, and VAP27 Mediate the Link  
 between the Plasma Membrane and Endoplasmic  
 Reticulum. Current Biology, 24, 1397-1405.
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Area of Research: Development, growth & regeneration of skin

ABSTRACT OF RESEARCH INTERESTS: 
My research profile spans developmental biology, 
translational skin biology and stem cell biology. A key 
area of my research is on the development, growth and 
regeneration of skin, and the principal experimental 
model that I have worked on throughout my career is the 
hair follicle. Indeed the multifaceted nature of hair follicle 
biology has given me a rich choice of questions to pursue. 

Much of my basic experimental work has involved 
unpicking the epithelialmesenchymal interactions that 
control the induction of skin appendages, at the cellular 
and molecular level. These studies, together with, 
together with work on individual stem cell/progenitor 
populations from hair follicles, have underpinned more 
translational research projects on wound healing and 
regeneration, the production of in vitro skin models for 
skin replacement, and human hair follicle regneration. 
However they have also permitted me to branch out into 
other epithelial models such as the eye cornea, and one 
of my current questions of interest is the epigenetics 
of epithelial transdifferentiation, where one type of 
epithelia such as skin epidermis, is turned into cornea. 
My other current preoccupation is with skin adipose 
tissue (fat) that we and others have reccently shown, 
derives developmentally from the skin dermis. The wide 
ranging developmental, physiological and evolutionary 
implications of this finding are fascinating.

Work performed by my group in Durham (and a 
collaborator at Columbia University in New York) on

hair follicle induction, has provided the platform 
for research and commercialisation of this concept 
worldwide. It also underpinned the major element of an 
Impact case submitted by the department in the 2104 
REF. I am also co-chair of NESCI, a virtual stem cell 
institute largely spearheaded by Newcastle University.

Prof. Colin Jahoda Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Glover JD, Wells KL, Matthäus F, Painter KJ, Ho W, Riddell J,  
 Johansson JA, Ford MJ, Jahoda C.A.B., Klika V, Mort RL,  
 Headon DJ. (2017) Hierarchical patterning modes  
 orchestrate hair follicle morphogenesis. PLoS Biol, 15,  
 e2002117.

2.  Mardaryev, A.N., Liu, B., Rapisarda, V., Poterlowicz, K.,  
 Malashchuk, I., Rudolf, J., Sharov, A.A., Jahoda, C.A.B., 
 Fessing, M.Y., Benitah, S.A., Xu, G.-L. & Botchkarev, V.A.  
 (2016). Cbx4 maintains the epithelial lineage identity and  
 cell proliferation in the developing stratified epithelium.  
 The Journal of Cell Biology, 212, 77-89.

3.  Higgins CA, Roger MF, Hill RP, Ali-Khan AS, Garlick  
 JA, Christiano AM, Jahoda C.A.B. (2017) Multifaceted  
 role of hair follicle dermal cells in bioengineered skins.  
 Br. J. Dermatol., 176, 1259-1269.

4.  Jahoda C & Gilmore A (2016). What Lies Beneath: Wnt/ - 
 Catenin Signaling and Cell Fate in the Lower Dermis.  
 Journal of Investigative Dermatology, 136, 1084-1087.

5.  Higgins CA, Chen JC, Cerise JE, Jahoda CA, Christiano  
 AM.(2013) Microenvironmental reprogramming by three- 
 dimensional culture enables dermal papilla cells to  
 induce de novo human hair-follicle growth. Proc. Natl.  
 Acad. Sci. (USA), 110, 19679-88.
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Area of Research: Nuclear biomechanics in skin tissue
homeostasis and breast cancer metastasis

ABSTRACT OF RESEARCH INTERESTS: 
Research: The role of the nuclear envelope (NE) 
and associated structures (LINC complex) in 
physiological ageing and in ageing-associated 
disorders such as breast cancer.

Aim: Develop innovative research platforms and 
conduct multidisciplinary studies to understand how 
healthy nuclei control cell behaviour, sense and elicit 
protective responses to environmental stressfactors 
including time, specify cell-fates and command 
assembly into complex life forms. 

Hypothesis: Nuclei contain sensory devices on their 
surface that empower them with key structural and 
communication properties that determine genome 
(cell) “blueprint”, enable multi-cellular assembly and 
protect cells from damage.

Results: We showed that the LINC complex is absent in 
cells that extra-vasate or intra-vasate (e.g. granulocytes), 
arguing that LINC complex protein downregulation 
increases nuclear malleability and favours migration in 
restrictive 3D environments (Olins et al 2009, Eur. J. 
Cell Biol. 88, 203-214). We have recently expanded on 
this and have strong data suggesting that in aggressive 
breast cancers the LINC complex is significantly 
deregulated favouring transmigration of cells by 
softening the cancer nuclei (Papers in preparation). 
Moreover, we have data that the LINC complex is key in 

the stratification of epithelia. We published recently a 
paper showing that LINC complex components are under 
p63 control (Rapisarda et al 2017). p63 is a master 
transcription factor that regulates skin formation. Finally, 
we have invented a new method (Patent Application 
No.: GB1701438.2) to create model skin tissue, which 
surprisingly and counterintuitively, does not require 
a biomimetic scaffold to simulate the extracellular 
microenvironment of skin tissue. The method works 
through a subtle intervention to disrupt the biophysical/
molecular pathway through which external physical 
stimuli are transmitted through a cell’s cytoskeleton 
to produce signal responses within the nucleus. Cells 
become effectively ‘blinded’ to their external mechanical 
environment and form tissue without the need for 
external cues.

Dr Akis Karakesisoglou Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Rapisarda V., Malashchuk I., Asamaowei I.E., Poterlowicz  
 K., Fessing M.Y., Sharov A.A., Karakesisoglou, I.,  
 Botchkarev V.A., Mardaryev A. (2017) p63 transcription  
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 Journal of Investigative Dermatology, doi: 10.1016/j. 
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2.  Cartwright, S. & Karakesisoglou, I. (2014). Nesprins in  
 health and disease. Seminars in Cell and Developmental  
 Biology 29, 169-179.

3.  Lu W., et al. & Karakesisoglou I. (2012) Nesprin interchain  
 associations control nuclear size. Cell. Mol. Life Sci., 69,  
 3493-3509.
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Area of Research: Plant response to abiotic stress

ABSTRACT OF RESEARCH INTERESTS: 
Plants respond to abiotic stress by making physiological 
and metabolic changes that help them survive further 
stress. Many of these changes are brought about by 
transcriptional reprogramming. My research focusses 
on the molecular mechanisms that bring about freezing 
tolerance in plants and the regulation of genes that 
protect plants against low temperature and other forms 
of abiotic stress. We have been elucidating the roles of a 
number of genes in the model plant Arabidopsis thaliana 
that determine the plant’s level of tolerance to freezing 
stress. One of these genes, sensitive-to-freezing6 (SFR6) 
encodes a component of the Mediator transcriptional 
coactivator complex, and is essential for the 
transcriptional response to low temperature that protects 
plants from freezing. My lab showed that specificity in 
plant Mediator function (the ability of the complex to
“choose” which genes it switches on) is implemented 
through distinct individual subunit roles and we published 
work describing the molecular mechanism that allows 
this to happen (Hemsley et al., 2014). Currently we are 
working with Prof Steve Fry of Edinburgh University and 
Prof Anne Borland of Newcastle University to elucidate 
the role of the plant cell wall in freezing and desiccation 
tolerance. This work is based on our recent discovery of a 
sensitive-to-freezing (sfr) mutant that is defective in
cell wall pectin crosslinking.

Dr Heather Knight Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  Sorek, N., Szemenyei, H., Sorek, H., Landers, A., Knight, H.,  
 Bauer S., Wemmer, D.E., Somerville, C.R. (2015)  
 Identification of MEDIATOR16 as the Arabidopsis COBRA   
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 Academy of Sciences USA, 112, 16048-53.

2.  Hemsley, P.A., Hurst, C.H, Kaliyadasa, E., Lamb, R.,  
 Knight, M.R. De Cothi, E.A., Steele, J.F. and Knight, H.  
 (2014) The Arabidopsis Mediator complex subunits  
 MED16, MED14 and MED2 regulate Mediator and RNA  
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 genes. Plant Cell, 26, 465-484.

3.  Wathugala, D.C.L., Hemsley, P.A., Moffat, C.S., Cremelie,  
 P., Knight, M.R. and Knight, H. (2012). The Mediator  
 subunit SFR6/MED16 controls defence gene expression  
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 pathways. New Phytologist, 195, 217-230.
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 M.R. (2011). OsSFR6 is a functional rice orthologue of  
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 in Arabidopsis. New Phytologist, 191, 984-005.   
 *corresponding author.

5.  Knight, H., Mugford, S., Ulker, B., Gao, D., Thorlby, G.  
 and Knight, M.R. (2009) Identification of SFR6, a key  
 component in cold acclimation acting post-translationally  
 on CBF function. Plant Journal, 58, 97-108.

6.  Knight, H., Thomson, A.J. and McWatters, H.G. (2008)  
 SENSITIVE TO FREEZING6 Integrates Cellular and  
 Environmental Inputs to the Plant Circadian Clock. Plant  
 Physiology, 148, 293-303.
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Area of Research: Stress signalling in plants

ABSTRACT OF RESEARCH INTERESTS: 
There are 3 main areas of research in my lab: (1) 
The role of calcium in plant gene expression (in 
collaboration with Dr Junli Liu (Biosciences)). Most 
recently we have produced and experimentally 
validated a mathematical model explaining how 
specific calcium signatures lead to specific plant 
immune responses. We are currently investigating 
calcium signature-specific control of specific 
transcription factors and identifying calcium-regulated 
nuclear proteins involved (Tracey Stevenson) as well 
as investigating how calcium can orchestrate co-
incident drought and pathogen responses (Bryony 
Jacobs); (2) The molecular basis of freezing tolerance 
in plants (in collaboration with Drs Heather Knight 
and Bob Baxter (Biosciences). We are currently testing 
synthetic transcription factor constructs based on 
naturally-occurring polymorphisms from plants from 
Arctic and Alpine regions to see if these enhance 
freezing tolerance of the model plant Arabidopsis. We 
are also testing performance of these plants collected 
from these regions to associate genetic factors with 
phenotype (Alice Rowland); (3) Chemical genetic 
approaches to understand hormone signalling (in 
collaboration with Prof Patrick Steel (Chemistry) and Dr 
Ehmke Pohl (Biosciences)). We have been focusing on 
a growthpromoting chemical that targets the GA-DELLA 
pathway in plants and have been using a combination 
of genetic, molecular and biochemical approaches to 
identify its mode of action (Fieka Sukiran).

Prof. Marc Knight Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  Lenzoni G, Liu JL & Knight M.R. (2017) Predicting plant  
 immunity gene expression by identifying the decoding  
 mechanism of calcium signatures New Phytologist (in press).
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 Chemistry, 290, 24945-24960.

4.  Johnson SM, Cummins I, Lim FL, Slabas AR, Knight M.R.  
 2015. Transcriptomic analysis comparing stay-green and  
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 proline biosynthesis in the staygreen trait. Journal of  
 Experimental Botany, 66, 7061-7073.
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 bicolor responding to combined heat and drought stress.  
 BMC Genomics, 15, 456.

6.  Whalley HJ, Sargeant AW, Steele JFC, Lacoere T, Lamb R,  
 Saunders NJ, Knight H, Knight MR. 2011. Transcriptomic  
 Analysis Reveals Calcium Regulation of Specific Promoter  
 Motifs in Arabidopsis. Plant Cell 23, 4079-95.
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Area of Research: Vector-borne diseases

ABSTRACT OF RESEARCH INTERESTS: 
Professor Steve Lindsay is a public health 
entomologist with a passion for studying some of 
the world’s most important vector-borne diseases, 
including malaria, lymphatic filariasis, dengue 
and trachoma. He has considerable experience 
in medical entomology, parasitology, ecology and 
clinical epidemiology and solves pure and applied 
problems in the laboratory and field using a wide 
range of techniques from DNA fingerprinting and 
mathematical modelling, to methods used by social 
scientists, epidemiologists and biologists. His 
particular interest is in the design of simple tools for 
malaria control and he has carried out field studies 
in The Gambia, Burkina Faso, China, Ethiopia, 
Kenya, Laos PDR, Tanzania, Thailand and Uganda 
over the last 30 years. He has published over 200 
peer-reviewed papers, many in major international 
journals. He was in one of the leading group of 
researchers in the 1980s that demonstrated that 
insecticide-treated bednets protected children 
against malaria. Since then he has helped develop 
and carry out field trials of topical repellents, larval 
source management, combinations of long-lasting 
insecticidal nets and indoor residual spraying, 
new resistance-busting mosquito nets and house 
screening. He is an advocate for integrated vector 
management and the improvement of housing as a 
protection against vector-borne diseases. He has an 
Honorary Chair in Public Health Entomology at the 
London School of Hygiene and Tropical Medicine 
and is chair of the  Larval Source Management 

workstream of Roll Back Malaria (RBM), co-chair of 
the Housing and Malaria workstream of RBM and is 
a member of the World Health Organisations’ Vector 
Control Advisory Group and Technical Advisory Group 
for Neglected Tropical Diseases.

Prof. Steve Lindsay Research Group: EEE

RECENT RESEARCH PUBLICATIONS:
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 to malaria vectors and on anaemia in children in  
 The Gambia: a randomised controlled trial. The Lancet,  
 374, 998-1009.
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Area of Research: Plant developmental biology

ABSTRACT OF RESEARCH INTERESTS:
Our research interests are broadly in understanding the 
molecular mechanisms controlling plant development. 
This has been characterized by an integrative approach, 
using genetics, genomics, proteomics, physiology and, 
most recently, mathematical modelling (with Junli Liu) 
to understand gene function during embryogenesis and 
in root development. Most of our work has been with 
the powerful genetic model Arabidopsis, but we are 
also now working with some economically important 
crop plants. Current work is primarily focused on the 
gene and signalling networks that regulate the activity 
of the primary root meristem of Arabidopsis, which has 
led us to try to understand how hormonal and gene 
systems interact to control cell identity, division and 
expansion, and how environmental stresses influence 
these processes to modulate root architecture. 
Current projects are on regulators of alternative  
splicing, hormone receptor function and osmotic and 
mechanical stress in relation to signalling and gene 
expression. We also have a productive collaboration 
with Huazhong Agricultural University in China (where 
I am Visiting Professor), working on cotton development 
and genetics.

Prof. Keith Lindsey Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  Moore, S., Liu, J., Zhang, X. & Lindsey, K. (2017). A 
 recovery principle provides insight into auxin pattern 
 control in the Arabidopsis root. Scientifi c Reports 7, 43004.

2.  Wang, M., Tu, L, Lin, M., Lin, Z., Wang, P., Yang, Q., Ye, 
 Z., Shen, C., Zhou, X., Zhang, L., Li, J., Nie, X., Li, Z., 
 Guo, K., Ma, Y., Jin, S., Zhu, L., Yang, X., Min, L., Zhang, 
 Q., Lindsey, K. & Zhang, X. (2017) A genetic history of 
 cotton: Genome re-sequencing reveals extensive variation 
 underlying domestication. Nature Genetics 49, 579-587.

3.  Wang, M., Wang, P., Liang, F., Ye, Z., Li, J., Shen, C., Pei, 
 L., Wang, F., Hu, J., Tu, L., Lindsey, K., He, D. & Zhang, X. 
 (2017). A global survey of alternative splicing in 
 allopolyploid cotton: landscape, complexity and regulation. 
 New Phytologist (in press).

4.  Rowe, J., Topping, J.F., Liu, J. & Lindsey, K. (2016). 
 Abscisic acid regulates root growth under osmotic stress 
 conditions via an interacting hormonal network with 
 cytokinin, ethylene and auxin. New Phytologist, 211, 
 225-239.

5.  Moore, S., Zhang, X., Mudge, A., Rowe, J., Topping, J., Liu, J. 
 & Lindsey, K. (2015). Spatiotemporal modelling of hormonal 
 crosstalk explains the level and patterning of hormones and 
 gene expression in Arabidopsis thaliana wildtype and mutant 
 roots. New Phytologist, 207, 1110-1122.

6.  Wang, M., Yuan, D., Tu, L., Gao, W., He, Y., Hu, H., Wang, 
 P., Liu, N., Lindsey, K. & Zhang, X. (2015). Long non-coding 
 RNAs and their proposed functions in fibre development 
 of cotton (Gossypium spp.). New Phytologist, 207, 
 1181-1197.
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Area of Research: Systems biology

ABSTRACT OF RESEARCH INTERESTS: 
My research area is systems biology, and it covers 
both systems biology theory and its application to 
plants and microbes. My research studies important 
theoretical questions such as how biological 
systems maintain stable states under a changing 
environment, and how maintenance of stable states
is related to energy dissipation. My research also 
develops various systems biology approaches to study
biologically important systems: hormonal crosstalk in
Arabidopsis, ion dynamics in the pollen tube, 
calcium signature in Arabidopsis, plant response 
to calcium signals, metabolism of herbicides and 
safeners in plants, metabolic response to oxidative 
stress in Arabidopsis, amino acid production in 
potato tubers, citric acid production in Aspergillus 
niger. For example, we develop systems biology 
approaches to study how complex interactions of 
hormones regulate root development, analyse how 
pollen tube development is regulated by ions, and 
predict gene expression by identifying the decoding 
mechanism of calcium signatures. 

Dr. Junli Liu Research Group: MPS

RECENT RESEARCH PUBLICATIONS:

1.  Lenzoni, G., Liu, J., and Knight, MR (2017). Predicting  
 plant immunity gene expression by identifying the decoding  
 mechanism of calcium signatures. New Phytologist, in press.

2.  Moore, S.#, Liu, J.,#, Zhang, X. & Lindsey, K. (2017). A  
 recovery principle provides insight into auxin pattern  
 control in the Arabidopsis root. Scientific Reports 7,  
 43004. (#: joint first authors)

3.  Rowe, J., Topping, J.F., Liu, J. & Lindsey, K. (2016).  
 Abscisic acid regulates root growth under osmotic stress  
 conditions via an interacting hormonal network with cytokinin,  
 ethylene and auxin. New Phytologist 211: 225-239.

4.  Moore, S.#, Zhang, X.#, Mudge, A., Rowe, J., Topping, J.,  
 Liu, J. & Lindsey, K. (2015). Spatiotemporal modelling  
 of hormonal crosstalk explains the level and patterning  
 of hormones and gene expression in Arabidopsis thaliana  
 wildtype and mutant roots. New Phytologist 207, 1110- 
 1122. (#: joint first authors)

5.  Liu, J., Whalley, H.J. & Knight, M.R.(2015). Combining  
 modelling and experimental approaches to explain how  
 calcium signatures are decoded by calmodulin-binding  
 transcription activators (CAMTAs) to produce specific  
 gene expression responses. New Phytologist 208,  
 174-187.

6.  Liu, J. & Hussey, P.J. (2014). Dissecting the regulation  
 of pollen tube growth by modelling the interplay of  
 hydrodynamics, cell wall and ion dynamics. Frontiers  
 in Plant Science 5, 392
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Area of Research: Aquatic animal ecology

ABSTRACT OF RESEARCH INTERESTS: 
My group’s research centres around the behaviour, 
ecology and evolution of aquatic animals, in particular, 
the impacts of anthropogenic changes on them, and 
on the measures needed for their conservation or 
management. We have particular expertise in spatial 
ecology and the application of telemetry methods to 
study migration, dispersal, habitat use and activity 
patterns. Our research has highlighted migration as an 
important tactic for a much wider range of freshwater 
fishes than previously considered (when species such 
as salmon were overemphasized, to the detriment of 
natural biodiversity). With colleagues, nationally and 
internationally, this research has stimulated policy 
measures which take better account of the movement 
needs of fishes in inland aquatic ecosystems, and is 
facilitating ecological restoration. 

The group’s research also includes studies on impacts 
of invasive species, ecology of threatened species and 
the role of behavioural and ecological specialisation in 
evolutionary processes. We collaborate internationally on 
a wide range of field-based projects and in recent years 
have worked in Svalbard, West and South Africa, the 
North American Great Lakes and South and East Asia. A 
current large project in which Durham is a major partner 
(Biosciences, together with Business and Geography) is 
the H2020 funded Adaptive Management of Barriers in 
European Rivers. AMBER typifies the applied ecology 
direction and policy relevance of part of our research, 
both in terms of identifying environmental impacts on 
aquatic ecosystems, and helping to develop solutions. 

Regions such as Europe have an industrial legacy of 
engineered river infrastructure and we are making a 
major contribution to costeffective, evidence-based 
adaptive management and river restoration to support 
biodiversity needs.

Dr Martyn Lucas Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Hawley, K.L., Rosten, C.M., Haugen, T.O., Christensen, G.  
 & Lucas, M.C. (2017). Freezer on, lights off!  
 Environmental effects on activity rhythms of fish in the  
 Arctic. Biology Letters, DOI: 10.1098/rsbl.2017.0575.

2.  Silva, S., Macaya, C. & Lucas, M.C. (2017) Energetically  
 efficient behaviour may be common, but it is not universal  
 in biology: a test of selective tidal stream transport in a  
 poor swimmer. Marine Ecology Progress Series, DOI:  
 10.3354/meps12352.

3.  Hawley, K.L., Rosten, C.M., Christensen, G. & Lucas, M.C.  
 (2016) Fine-scale behavioural differences distinguish  
 resource use by ecomorphs in a closed ecosystem. 
 Scientific Reports, 6, e24369.

4.  Rosten, C.M., Gozlan, R.E & Lucas, M.C. (2016)  
 Allometric scaling of intraspecific space use. 
 Biology Letters, 12, e20150673.

5.  Tummers, J.S., Hudson, S. & Lucas, M.C. (2016) Evaluating  
 the effectiveness of restoring longitudinal connectivity for  
 stream fish communities: towards a more holistic approach.  
 Science of the Total Environment, 569-570, 850-860.

6.  Bracken, F.S.A., Hoelzel, A.R., Hume, J.B. & Lucas, M.C.  
 (2015) Contrasting population genetic structure among  
 freshwater-resident and anadromous lampreys: the role of  
 demographic history, differential dispersal, and  
 anthropogenic barriers to movement. Molecular Ecology, 24,  
 1188-1204.
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Area of Research: Epithelial cell biology

ABSTRACT OF RESEARCH INTERESTS: 
My research is focused on the cell biology of the
cytoskeleton in mammalian skin and other epithelial 
organs. The two main areas that we are interested 
in are the differentiation of epidermal cells and the 
biology of epithelial cancers. We have investigated 
the function of cytoskeletal linker proteins, such 
as plectin and periplakin, that connect cytoskeletal 
networks to cell adhesion sites and make bridges 
between the different networks. Currently we are 
especially interested in how cell-matrix interactions 
and matrix density can influence keratinocyte 
differentiation and proliferation. In our studies on 
epithelial carcinomas we aim at understanding, 
how cytoskeletal linker proteins and intermediate 
filament cytoskeleton regulate cell migration. To this 
end we are studying breast, colon and skin cancer 
cell lines and utilising RNA interference to knock 
down expression of proteins implicated in migration 
and invasion). Another key research area is the 
developmental acquisition and maintenance of the 
epithelial barrier function, again with an emphasis 
on cytoskeletal proteins. This research interest has 
also been a catalyst for an industrial collaboration 
with P&G (and subsequently with Coty). In these 
industrial projects, we have investigated skin 
ageing and use of skin culture models with Prof. 
Stefan Przyborski and Dr Akis Karakesisoglou, and 
novel imaging methods to investigate and quantify 
structural organisation and damage in human hair 
with Dr Tim Hawkins.

Dr Arto Määttä Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Duit, R., Hawkins, T.J. & Määttä, A. (2017) Depilatory  
 chemical thioglycolate affects hair cuticle and cortex,  
 degrades epidermal cornified envelopes and induces  
 proliferation and differentiation responses in keratinocytes.  
 J. Dermatol. Sci. – submitted.

2.  Maruthappu, T., McGinty, L., Blaydon, L., Fell, B., Määttä,  
 A., Duit, R., Hawkins, T.J., Braun. K.M., Simpson, M.,  
 O’Toole, E.A. & Kelsell, D. (2017) Recessive mutation in  
 FAM83G associated with palmoplantar keratoderma and  
 exuberant scalp hair. J. Invest. Dermatol, in press.

3.  Boczonadi, V. & Määttä, A. (2016) Functional analysis of  
 envoplakin and periplakin, cytoskeletal linkers and  
 cornified envelope precursors. Methods Enzymol., 569,  
 309-329.

4.  Boczonadi, V. & Määttä, A. (2012). Annexin A9 is a  
 periplakin interacting partner in membranetargeted 
 cytoskeletal linker protein complexes. FEBS Letters, 586,  
 3090-3096.

5.  McInroy, L. & Määttä, A. (2011). Plectin regulates  
 invasiveness of SW480 colon carcinoma cells and is  
 targeted to podosome-like adhesions in an isoform-specific  
 manner. Experimental Cell Research, 317, 2468-2478.
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Area of Research: Structural biology

ABSTRACT OF RESEARCH INTERESTS: 
The overall goal of the group is to determine the 3-D 
structures of proteins with relevance to biomedicine 
or biotechnology. Our primary technique is protein 
crystallography complemented by a wide range of 
biophysical techniques including SAXS techniques,  
ITC and thermal shift assays. 

Virus-X: Viral Metagenomics for Innovation value
I am currently leading the EU Horizon2020 funded 
consortium of 14 academic and commercial partners. 
In this project, we will mine the unexplored genomic 
diversity if bacteriophages from extreme environments 
(www.virus-X.eu). Starting from a massive NGS effort, 
the goal is to discover enzymes with novel properties for 
biotechnological applications.

Structure & mechanism of transcriptional regulator proteins
The viability of all bacteria depends on their adaptation 
to the ever-changing environment. Gene-expression 
in response to  external signals is controlled by 
transcriptional regulators. Using crystallographic, 
biophysical and computational tools we investigate 
ligand binding and the mechanism of DNA recognition. 
Our work on transcriptional regulators ranging from 
Retinoic Acid Receptors to new formaldehyde 
responsive regulators has been or is supported by 
the BBSRC, EPSRC, the CCDC and the MRC. One 
example is the EthR regulator (shown here), where 
in collaboration with the Pasteur Institut in Lille, we 
have designed and validated new booster drugs for the 
treatment of Tuberculosis (Tatum et al. 2017).

Global Network on Neglected Tropical Diseases
As part of the Global and Challenges Research 
Fund our multinational team, led by Durham 
(Sandford, Cobb & Steel, Chemistry, Denny & Pohl, 
Biosciences) with York (Mottram), Silber, Sao Paulo, 
Brazil and Ali, Kolkata, India has won £8M to use 
chemical and biological tools to identify new targets 
to combat neglected tropical diseases including 
Chagas disease and Leishmaniasis. In this project, 
my group will focus on the biophysical and structural 
characterisation of new targets.

Dr Ehmke Pohl Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1.  1) Haffez H., Chisholm, D.R., Valentine, R., Redfern,  
 C. Pohl, E., Whiting, A., Przyborski, S. “Probing biological  
 activity through structural modelling of ligand-receptor  
 interactions of 2,4-disubstituted thiazole retinoids”.  
 (2017) Eur J Med Chem under review.

2.  Makiura, R., Tsuchiyama, K., Pohl, E., Prassidas, K.,  
 Sakata, O., Tajiri, H, Koonalov, O. “Air/liquid interfacial  
 nanoassembly of molecular building blocks into preferentially 
 -oriented porous organic nanosheet crystals via hydrogen  
 bonding” (2017) ACS Nano Epub ahead of print.

3.  Tatum, N.J., Liebeschuetz, J.W., Cole, J.C., Frita, E., 
 Herledan, A., Baulard, A.R., Willand, N., & Pohl, E.  
 (2017) New leads for Tuberculosis booster drugs by  
 structure-based drug discovery. Org. Biol. Chem. Epub  
 ahead of print.

4.  Cardew, E.M., Verlinde, C.L.M.J. & Pohl, E. (2017)  
 Calcium-dependent protein kinases from Toxoplasma  
 gondii as targets for structure-based drug design.  
 Parasitology, Epub ahead of print.
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Area of Research: Advanced tissue technologies

ABSTRACT OF RESEARCH INTERESTS: 
Engineering human tissues in the laboratory creates 
multiple opportunities to advance basic research 
and discovery, develop new platforms for testing 
drugs and the safety assessment of chemicals, 
and importantly replacing the use of animals in 
research and development. My research group 
researches and develops innovative new strategies 
that enable the construction of human tissues 
in vitro from cell lines, primary tissues and stem 
cells. We have pioneered the development of a 
novel membrane technology that can be used in 
multiple ways, including construction of layered 
structures that simulate the anatomy of mucosal 
tissues such as skin, intestine, etc. We focus heavily 
on validation of such models ensuring that their 
anatomy and physiology align with real human 
tissue. Moreover, we consider how other factors 
in the in vitro microenvironment, such as oxygen, 
perfusion, topography, influence cell structure and 
function during tissue formation. Our research has 
far reaching applications and we produce outputs 
relevant to both basic and applied science. Our 
technology has been fully commercialised via the 
Durham University spinout company, Reinnervate 
Ltd, and our product is known as Alvetex Scaffold. 
Alvetex is available to the academic and industrial 
community; it has become the market-leading 
scaffold technology for 3D cell culture, and has a 
wide variety of uses. Reinnervate was acquired by 
Reprocell Group in 2014 who continue to promote 
Alvetex products and offer clients Alvetex-based in 

vitro assays for contract research. For further details 
concerning Alvetex technology and our commercial 
research visit reinnervate.com/alvetex

Prof. Stefan Przyborski Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Clarke, K.E., Tams, D.M., Henderson, A.P., Roger, M.F.,  
 Whiting, A. & Przyborski, S.A. (2017). A robust and  
 reproducible human pluripotent stem cell derived model of  
 neurite outgrowth in a three-dimensional culture system and  
 its application to study neurite inhibition. Neurochemistry 
 International, 106, 74-84.

2.  O’Reilly, S., Ciechomska, M., Fullard, N., Przyborski, S.A,  
 & van Laar, J.M. (2016). IL-13 mediates collagen  
 deposition via STAT6 and microRNA-135b: a role for  
 epigenetics. Scientific Reports, 6, e25066

3.  Ciechomska, M., O’Reilly, S., Przyborski, S.A., Oakley, F.,  
 Bogunia-Kubik, K. & van Laar, J.M. (2016). Histone  
 demethylation and TLR8-dependent crosstalk in 
 monocytes promotes transdifferentiation of fibroblasts in  
 systemic sclerosis via Fra2. Arthritis & Rheumatology, 68, 
 1493-1504.

4.  Smith I, Haag M, Ugbode C, Tams D, Rattray M, Przyborski  
 S.A., Bithell A, Whalley BJ. (2015). Neuronal-glial  
 populations form functional networks in a biocompatible  
 3D scaffold. Neuroscience Letters, 16, 198-202.

5.  Hill, D.S., Robinson, N.D.P., Caley, M.P., Chen, M.,  
 O’Toole, E.A., Armstrong, J.L., Przyborski, S.A. & Lovat,  
 P.E. (2015). A novel fully-humanised 3D skin equivalent to  
 model early melanoma invasion. Molecular Cancer  
 Therapeutics, 14, 2665-2673. 

6.  Lopez-Real, R.E., Budge, J.J.R., Marder, T.B., Whiting, A.,  
 Hunt, P.N & Przyborski, S.A. (2014). Application of  
 synthetic photostable retinoids induces novel limb  
 and facial phenotypes during chick embryogenesis in  
 vivo. Journal of Anatomy, 224, 392-411.
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Area of Research: Autonomic neuroscience

ABSTRACT OF RESEARCH INTERESTS: 
In mammals, the balance of activation between the 
sympathetic and parasympathetic branches of the 
autonomic nervous system is essential for homeostatic 
control of many end organs. A characteristic of aging and 
certain pathological conditions such as heart failure sees a 
disturbance in this balance, whereby sympathetic activity 
becomes dominant over parasympathetic. The autonomic 
dysregulation while viewed as a normal  consequence 
of aging, however, is negatively correlated with survival 
in heart failure. Therefore, identifying the mechanisms 
responsible for normal autonomic regulation are crucial 
in order to understand the shift towards sympathetic 
dominance in old age let alone in pathological states.

Autonomic controlled end organ homeostasis comprises 
a complex central neural circuit. Afferent (sensory) 
information concerning blood flow, temperature, 
oxygen saturation, for example is received centrally, 
integrated and the efferent outflow (sympathetic and 
parasympathetic) adjusted to maintain end organ 
function. We use neuroanatomical techniques such as 
tract tracing and immunohistochemistry to identify the 
neural circuits and cellular components needed to keep 
autonomic regulation in balance. For example, we have 
identified mechanosensitive ion channels in the heart 
associated with nerves that signal blood volume status to 
the brain. In partnership with collaborators in University 
College Dublin, we are investigating the functional  
implications of this for cardiovascular homeostasis. 
Other projects explore the mechanisms integrating 
body fluid osmolality with central autonomic activation 

within the paraventricular nucleus of the hypothalamus. 
The overall aims of the research are to mechanistically 
understand autonomic end organ homeostasis and how 
inappropriate autonomic adjustments lead towards 
pathological disturbances with poor prognosis.

Dr Susan Pyner Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Cork, S.C., Chazot, P.L. & Pyner, S. (2016). Altered  
 GABAA 5 subunit expression in the hypothalamic  
 paraventricular nucleus of hypertensive and pregnant rats. 
 Neurosci. Letts., 620, 148-153.

2.  Kataky, R., et al. incl. Pyner, S. & Shenton F. (2015).  
 Graphene oxide nanocapsules within silanized hydrogels  
 suitable for electrochemical pseudocapacitors. Chem.  
 Comms., 51, 10345-10348.

3.  Shenton FC & Pyner S (2014). Expression of transient  
 receptor potential channel TRPC1 and TRPV4 in venoatrial  
 endocardium of the rat. Neuroscience, 267, 195-204.

4.  Affleck VS, Coote JH, Pyner S (2012). The projection and  
 synaptic organization of NTS afferent connections with  
 presympathetic neurons, GABA and nNOS neurons in the  
 paraventricular nucleus of the hypothalamus.  
 Neuroscience, 219, 48-61.

5.  Dissanayake TF, Budget DM, Hu P, Bennet L, Pyner S, Booth  
 L, Amirapu S, Wu Y & Malpas SC (2010). A low temperature  
 transcutaneous energy transfer system suitable for high power 
 implantable medical devices: performance and validation in  
 sheep. Artif. Organs, 34, E160-E167.

6.  Watkins ND, Cork SC & Pyner S (2009). An   
 immunohistochemical investigation of the relationship  
 between neuronal nitric oxide synthase, GABA and  
 presympathetic paraventricular neurons in the hypothalamus.  
 Neuroscience, 159, 1079-1088.



46 47

Area of Research: Cell biology of ageing & human diseases

ABSTRACT OF RESEARCH INTERESTS: 
The molecular basis of human disease underpins my 
research interests. These include cancer, cardiomyopathy, 
cataract and neurodegeneration. Common to all is the 
intermediate filament (IF) cytoskeleton and the small 
heat shock protein (sHSP) chaperones as key elements 
of the cellular stress response. For all the diseases we 
study there are causal mutations in IFs and sHSPs. 
Environmental stress, such as ionising radiation (eg 
X-rays) arising from disasters (eg Fukushima) or from 
life-saving medical intervention (cancer therapy), or 
even the aging process itself cause damage that elicit 
an IF and sHSP stress response. Our research therefore 
addresses a whole series of pivotal questions that 
underpin cell biology. For instance, our latest work on the 
association of IFs with the plasma membrane utilised 
the latest light and electron microscopy technology to 
discover IFs specifically associated with the plasma 
membrane (see above; J. Cell Science 2017). This led 
to the ‘Spoke and Rim” hypothesis for the IF network in 
cells. In the case of sHSPs, we have used archael sHSPs 
to study their mechanism of action and this is affected 
by disease-causing mutations.  Our latest chapter is the 
investigation of sHSPs in another remarkable stress-
resistant animal, Ramazzottius varieornatus, a tardigrade 
with a fully developed IF system. Last but not least, we 
study the cell biology of the eye lens, modelling cell 
density changes with age as well as investigating the 
molecular basis of its optical properties by studying 
its sHSP and IF components. Lens cataract is an 
iconic age-related disease. It is also the major cause of 
blindness in the world. The unique cell biology of the 
lens is due to the absence of nuclei, mitochondria and 

many other “essential” organelles. Consequently, the eye 
lens contains some of the longest-lived proteins in our 
bodies. To address such fundamental questions in cell 
biology and maximise the impact of our research, my lab 
collaborates with colleagues across the science faculty in 
Chemistry, Computer Science, Engineering and Physics, 
so that the benefit of interdisciplinary teams enriches our 
academic environment and maximises our impact as we 
address global health issues.

Prof. Roy Quinlan Research Group: ACAS

RECENT RESEARCH PUBLICATIONS:

1.  Quinlan, R.A., Schwartz, N., Windoffer, R., Richardson, C.,  
 Hawkins, T., Broussard, JA., Green, KJ. & Leube, R. (2017).  
 A Rim and Spoke Hypothesis to explain the biomechanics  
 roles for intermediate filament networks. Journal of Cell  
 Science, 1301. (20):3437-3445. doi: 10.1242/jcs.202168.

2.  Sharma, S., Conover, G., Elliott, JE., Perng, MD., Herrmann,  
 H. & Quinlan, R.A. (2017). 2. B-crystallin is a sensor for  
 assembly intermediates and for the subunit topology of desmin  
 intermediate filaments. Cell Stress and Chap., 22(4): 613-626.

3.  Ricci, M., Quinlan, R.A. & Voïtchovsky, K. (2017).  
 Sub-nanometre mapping of the aquaporin-water interface  
 with multifrequency atomic force microscopy. Soft Matter,  
 13(1): 187-195.

4.  Ismail, VS., Mosely, JA., Tapodi, A. Quinlan, R.A. &  
 Sanderson, JM. (2016). The Lipidation Profile of  
 Aquaporin-0 Correlates with The Acyl Composition of  
 Phosphoethanolamine Lipids in Lens Membranes.   
 Biochimica et Biophysica Acta (BBA) – Biomembranes,  
 1858(11): 2763-2768.

5.  5. Markiewicz, E, Barnard, S, Haines, J, Coster, M, van Geel,  
 O, Wu, W, Richards, S, Ainsbury, E, Rothkamm, K, Bouffler, 
 S & Quinlan, RA. (2015). Nonlinear ionizing radiation- 
 induced changes in eye lens cell proliferation, cyclin D1  
 expression and lens shape. Open Biology, 5, e150011.
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Area of Research: Metals in biology

ABSTRACT OF RESEARCH INTERESTS: 
About a half of the reactions of life require metals and 
I have contributed towards understanding how living 
cells help to direct these vital inorganic elements to 
the correct protein locations. I have studied the cell 
biology of metals for more than three decades, mostly 
in microbes and plants, and co-established (with 
Dennis Winge, Utah) the Gordon Research Conference 
series on the Cell Biology of Metals. I also direct the 
BBSRC Network in Industrial Biotechnology and 
Bioenergy (IBBE) on “Metals in Biology: Elements of 
IBBE”. My group cloned the ferric-chelate reductases 
needed for ironuptake by plants (non-grass species) 
(Nature, 1999, 397:694-697). Using bacterial models 
we found that two enzymes with similar metal-binding 
sites, similar cupin-folds and similar metal-affinities 
acquire different metals, copper and manganese, by 
folding in different cellular compartments (Nature, 
2008, 455:1138-1142). These observations 
demonstrate that metal availability at the site of 
protein folding dominates metal-protein speciation 
in vivo. My research group have characterised multiple 
components of the cellular machinery that sustains 
these vital metal-availabilities including DNA-binding, 
metal-sensors (reviewed in Nature, 2009, 460:823- 
830), metal storage-proteins (PNAS, 2001, 98:9593- 
9598), and copper metallochaperones engaged in 
metal-delivery (PNAS, 2012,109: 95-100; Ann Rev 
Biochem, 201, 79:537-562). The group recently 
discovered that the set point of a metal sensor is 
tightly-tuned to, but does not govern, the buffered 
intracellular concentration of its cognate metal (Nature 

Chemical Biology, 2017, 13:409-414), providing a 
“window” through which the free energies of metals 
can be viewed inside cells.

Prof. Nigel Robinson Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1. Osman, D., Foster, A.W., Chen, J., Svedaite, K., Steed,
J.W., Lurie-Luke, E., Huggins, T.G. & N.J. Robinson
(2017). Fine control of metal concentrations is necessary 
for cells to discern zinc from cobalt. Nature Communications, 
8, 1884. doi:10.1038/s41467-017-02085-z.

2. Foster, A.W., Pernil, R., Patterson, C.J., Scott, A.J.P.,
Pålsson, L.-O., Pal, R., Cummins, I., Chivers, P.T., Pohl, E.
& Robinson, N.J. (2017). A tight tuneable range for Ni(II)-
sensing and - buffering in cells. Nature Chemical Biology,
13, 409-414.

3. Osman, D., Piergentili, C., Chen, J., Chakrabarti, B.,
Foster, A., Lurie-Luke, E., Huggins, T. & Robinson,
N.J. (2015). Generating a metal-responsive transcriptional
regulator to test what confers metal-sensing in cells.
Journal of Biological Chemistry, 290, 19806-19822.

4. Foster, A.W., Osman, D. & Robinson, N.J. (2014). Metal
preferences and metallation. Journal of Biological
Chemistry, 289, 28095-28103.

5. Foster, A.W., Pernil, R., Patterson, C.J. & Robinson, N.J.
(2014). Metal specificity of cyanobacterial nickel- 

 responsive repressor InrS: cells maintain zinc and copper  
below the detection threshold for InrS. Molecular 

 Microbiology, 92, 797-812.

6. Foster, A.W., Dainty, S.J., Patterson, C.J., Pohl, E.,
Blackburn, H., Wilson, C., Hess, C.R., Rutherford, J.C.,
Quaranta, L., Corran, A. & Robinson, N.J. (2014). A chemical
potentiator of copper-accumulation used to investigate the
iron-regulons of Saccharomyces cerevisiae. Molecular
Microbiology, 93, 317-330.
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Area of Research: Plant pathology

ABSTRACT OF RESEARCH INTERESTS: 
In my career as a principal investigator in plant biology 
I’ve had the privilege to discover novel genes and 
mechanisms in plant stress biology that go beyond 
the state of the art. This discovery process has allowed 
me to develop an instinct for identifying and revealing 
new facets of fundamental aspects of plant biology. My 
publications in high profile journals such as Science, 
Nature, The Plant Cell and PNAS has helped to establish 
the ubiquitin system as a key modifier of plant signalling. 
Since 2011 when I joined Durham on average my 
publications are cited more than 200 times a year. 
Recently, my laboratory has pioneered the discovery of 
a new protein modification system that affects almost 
all aspects of plant biology. These efforts to maintain 
excellence in protein modification research has been 
recognized with a prestigious ERC Consolidator grant (was 
the first and currently the only such grant holder in the 
Department of BioScience). The innovative nature of the 
work was rewarded with multiple industrial consultancies, 
studentships and two patents. Recently my expertise 
in ubiquitin research was recognized with an invitation 
to identify components of the ubiquitin system in the 
genome of the world’s most devastating plant pathogen,
Phytophthora. This successful collaboration was rewarded 
as the cover story in Nature. Several other publications 
from the laboratory have been highlighted in high impact 
journals such as PNAS, The Plant Cell (the highest impact 
journal in Plant biology) along with the Faculty1000 who 
recognized my work as seminal to protein modification 
systems in plants. The UK funding council, BBSRC also 
recognized our discoveries in the grant funder’s magazine,

‘Biosciences for the future’ with a special section 
dedicated to the analysis of our work. 
 

Prof. Ari Sadanandom Research Group: MPS

 
 RECENT RESEARCH PUBLICATIONS:

1.  B. Orosa, Q. He , J. Mesmar, E.M. Gilroy, H. McLellan, C.  
 Yang, A. Craig, M. Bailey, C. Zhang, J.D. Moore, P.C.  
 Boevink, Z. Tian, P.R.J. Birch & Sadanandom, A. (2017)  
 BTB-BACK Domain Protein POB1 Suppresses Immune Cell  
 Death by Targeting Ubiquitin E3 ligase PUB17for 
 Degradation. PLOS Genetics, 13, e1006540.

2.  Srivastava AK, Zhang C, Yates G, Bailey M, Brown A &  
 Sadanandom, A. (2016) SUMO is a critical regulator of salt  
 stress responses in rice. Plant Physiology, 170, 2378–2391.

3.  Millyard L, Lee J, Zhang C, Yates G & Sadanandom, A.  
 (2016) The ubiquitin conjugating enzyme, TaU4 regulates  
 wheat defence against the phytopathogen Zymoseptoria  
 tritici. Scientific Reports, 6, e35683.

4.  Sadanandom, A., Ádám É, Orosa B, Viczián A, Klose C,  
 Zhang C, Josse EM, Kozma-Bognár L & Nagy F*. (2015)  
 SUMOylation of phytochrome-B negatively regulates light  
 induced signaling in Arabidopsis thaliana. Proceedings of  
 the National Academy of Sciences (USA). 112, 11108-13.

5.  Lee J, et al. & Sadanandom, A. (2015) Functional analysis of  
 a Wheat Homeodomain protein, TaR1, reveals that host  
 chromatin remodelling influences the dynamics of the switch  
 to necrotrophic growth in the phytopathogenic fungus  
 Zymoseptoria tritici. New Phytologist, 206, 598-605.

6.  Conti, L., Nelis, S., Zhang, C., Woodcock, A., Swarup, R.,  
 Galbiati, M., Tonelli, C., Napier, R., Hedden, P., Bennett M.  
 Sadanandom, A. (2014) Small Ubiquitin-like modifier  
 protein, SUMO enables plants to control growth  
 independently of the phytohormone gibberellin.  
 Developmental Cell 2014, 13, 102-10. 
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Area of Research: Molecular cell biology

ABSTRACT OF RESEARCH INTERESTS: 
My group is interested in signal transduction events 
in response to protein misfolding stress in the 
endoplasmic reticulum.  

We are specifically interested in:

•  Identification of mechanisms through which  
 the kinase domain of Ire1 controls the activity of its  
 RNase domain.

•  Characterisation of the role of the kinase domain  
 of Ire1 in the ER stress response in yeast and  
 mammals as well as control of ER stress-induced  
 cell death responses by Ire1.

•  Integration of ER stress signals into broader cellular  
 stress responses, for example the general stress  
 response in budding yeast.

•  Identification of physiological alterations in obesity  
 that lead to activation of the UPR.

Dr Martin Schröder Research Group: BI

RECENT RESEARCH PUBLICATIONS:

1.  M. C. Armstrong, S. Šestak, A. A. Ali, H. A. M. Sagini, M.  
 Brown, K. Baty, A. Treumann & Schröder, M. (2017)  
 Bypass of activation loop phosphorylation by aspartate 836  
 in activation of the endoribonuclease activity of Ire1.  
 Molecular and Cellular Biology, 37, e00655-16.

2.  M. Brown, N. Strudwick, M. Suwara, L. K. Sutcliffe, A. D.  
 Mihai, A. A. Ali, J. N. Watson & Schröder, M. (2016) An  
 initial phase of JUNK activation inhibits cell death early in  
 the endoplasmic reticulum stress response. Journal of Cell  
 Science, 129, 2317-2328.

3.  D. Mihai & Schröder, M. (2015) Glucose starvation and  
 hypoxia, but not the saturated fatty acid palmitate or  
 cholesterol, activate the unfolded protein response in 3T3- 
 F442A and 3T3-L1n adipocytes in vitro. Adipocyte, 4,  
 188-202.

4.  Skipsey, M. Hack, G., Hooper, T.A., Shankey, M.C.,  
 Conway, L.P., Schröder, M. & Hodgson D.R.W. (2013)  
 5’-Deoxy-5’-hydrazinylguanosine as an initiator of T7  
 RNA polymerase-catalyzed transcriptions for the  
 preparation of labeling-ready RNAs. Nucleosides,  
 Nucleotides, and Nucleic Acids 32, 670-681.

5.  N. Strudwick, M. Brown, V. M. Parmar & Schröder, M.  
 (2010) Ime1 and Ime2 are required for pseudohyphal  
 growth of Saccharomyces cerevisiae. Molecular and  
 Cellular Biology 30, 5514-5530.
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Area of Research: Phage biology and novel antimicrobials

ABSTRACT OF RESEARCH INTERESTS: 
My research group is interested in the molecular 
mechanisms of genome rearrangements in bacteria and
bacterio-phages and their impact on the evolution of 
microbial pathogens. Current studies include investigating 
protein-DNA and protein-protein interactions in phage 
RuvC and Rap recombinases that target branched 
DNA intermediates. We have identified a short phage 
polypeptide that disrupts normal nucleoid segregation 
and also a previously uncharacterised phage resistance 
mechanism, akin to CRISPR-Cas. I also have expanding 
and wide-ranging interests at the chemistry-biology 
interface, particularly in the development of novel  
antimicrobials to combat drug resistance, with an 
emphasis on defining mode of action and investigating 
their value as probes of bacterial cell envelope and 
nucleoid biology. Work in this sphere includes studies 
on the antibacterial properties and mechanism of metal 
oxides and other modified surfaces, metal chelating 
agents, peptoids and other small molecules. Antibacterial 
projects involve collaborations with colleagues based in 
Chemistry, including Jas Pal Badyal, Steven Cobb, Ritu 
Kataky, Robert Pal, Ehmke Pohl, Nigel Robinson, John 
Sanderson and Gareth Williams. Work on a new enzyme-
free approach to synthetic gene assembly with David
Hodgson will commence shortly. These various projects 
are funded by BBSRC and EPSRC. Ongoing work with 
P&G may lead to an Impact Case Study. 
 

Dr Gary Sharples Research Group: BI

 
 RECENT RESEARCH PUBLICATIONS:

1.  Curtis, F.A., Malay, A.D., Trotter, A.J., Wilson, L.A., Barradell- 
 Black, M.M., Bowers, L.Y., Reed, P., Hillyar, C.R.T., Yeo, R.P.,  
 Sanderson, J.M., Heddle, J.G. and Sharples, G.J. (2014)  
 Phage Orf family recombinases: conservation of activities and  
 involvement of the central channel in DNA binding. PLoS  
 One, 9, e102454.

2.  Joubert, F., Sharples, G.J., Musa, O.M., Hodgson, D.R.W.  
 and Cameron, N.R. (2015) Preparation, properties and  
 anti-bacterial behaviour of a novel cellulose derivative  
 containing lactam groups. J. Polym. Sci. A Polym. Chem.,  
 53, 68-78.

3.  Joubert, F., Yeo, R.P., Sharples, G.J., Musa, O.M., Hodgson,  
 D.R.W., Cameron, N.R. (2015) Preparation of an  
 antibacterial poly(ionic liquid) graft copolymer of  
 hydroxyethyl cellulose. Biomacromolecules, 16, 3970-3979.

4.  Nautiyal, A., Rani, P.S., Sharples, G.J., and Muniyappa, K.  
 (2016) Mycobacterium tuberculosis RuvX is a Holliday  
 junction resolvase formed by dimerization of the monomeric  
 YqgF nuclease domain. Mol. Microbiol. ,100, 656-674.

5.  Eissa, A.M., Abdulkarim, A., Sharples, G.J. and Cameron,  
 N.R. (2016) Glycosylated nanoparticles as efficient  
 antimicrobial delivery agents. Biomacromolecules, 17,  
 2672–2679.

6.  Bolt, H.L., Eggimann, G.A., Jahoda, C.A.B., Zuckermann,  
 R.N., Sharples, G.J. and Cobb, S.L. (2017) Exploring the  
 links between peptoid antibacterial activity and toxicity.  
 Med. Chem. Commun., 8, 886-896.
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Area of Research: Applied population ecology

ABSTRACT OF RESEARCH INTERESTS: 
I use predictive population ecology to inform biodiversity 
conservation and wildlife management. In pursuit 
of a better science of predictive population ecology, 
my research is focused on four interacting themes. 
First, to make predictions, ecologists need a robust 
understanding of available data. Ecological data are 
noisy, however, demanding a careful treatment of 
uncertainty and cautious inference. I am interested in 
understanding uncertainty and its sources in ecological 
data, and in methods to make robust inferences from 
data. Second, baseline data often come from biodiversity 
monitoring, and I am interested in monitoring 
techniques and their interpretation. Third, there is no 
fundamental theory to guide predictions about how 
populations will respond to change – but there is a 
fundamental theory to make predictions about how 
individuals will respond to change: natural selection. 
By understanding how natural selection operates and 
influences individual strategies, we can strengthen 
the predictions we make about populations, whose 
fates are the sum of the fates of their  constituent 
individuals. Fourth, populations do not exist in a 
vacuum, so I am also interested in species interactions – 
especially predator-prey interactions and their energetic 
underpinnings. This year, my research has received 
support from ongoing postdoctoral funding from the 
USDA Forest Service to look at the spatial factors that 
lead to population endangerment, from the European 
Environment Agency / RSPB to continue work on the 
impacts of climate change on birds, and from both 
RCUK (ESRC Impact Acceleration Award to work 

with the Hancock Museum; NERC Industrial CASE 
studentship to develop better analytical techniques) and 
the Heritage Lottery Fund (follow-on funding to develop 
a not-for-profit spin out) for my citizen science project, 
MammalWeb (www.mammalweb.org).

Dr Phil Stephens Research Group: EEE

RECENT RESEARCH PUBLICATIONS:

1.  Mason, T.H.E, Brivio, F., Stephens, P.A., Apollonio, M. &  
 Grignolio, S. (2017) The behavioral tradeoff between  
 thermoregulation and foraging in a heat-sensitive species.  
 Behavioral Ecology, 28, 908-918.

2.  Stephens, P.A. et al. (2016) Consistent response of bird  
 populations to climate change on two continents. Science,  
 352, 84-87.

3.  Howard, C., Stephens, P.A., Pearce-Higgins, J.W., Gregory,  
 R.D. & Willis, S.G. (2015) The drivers of avian abundance:  
 patterns in the relative importance of climate and land  
 use. Global Ecology & Biogeography, 24, 1249-1260.

4.  Stephens, P.A. (2015) Land sparing, land sharing, and  
 the fate of Africa’s lions. Proceedings of the National  
 Academy of Sciences (USA), 112, 14753–14754.

5.  Howard, C., Stephens, P.A., Pearce-Higgins, J.W.,  
 Gregory, R.D. & Willis, S.G. (2014) Improving species  
 distribution models: the value of data on abundance.  
 Methods in Ecology & Evolution, 5, 506-513.

6.  Stephens, P.A., Houston, A.I., Harding, K.C., Boyd, I.L. &  
 McNamara, J.M. (2014) Capital and income breeding:  
 the role of food supply. Ecology, 95, 882-896.
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Dr Sean Twiss Research Group: EEE

Area of Research: Animal behaviour: individual differences
in behaviour and stress reactivity

ABSTRACT OF RESEARCH INTERESTS: 
My work involves empirical, field-based studies of the 
causes and consequences of individual variation in 
behaviour. My primary research centres on long-term 
studies of breeding grey seals; providing novel insights 
into intrinsic and extrinsic causes of individual variation 
in behaviour and success that drive population dynamics, 
including; fine scale site fidelity and philopatry, spatio-
temporal social and kin associations, how local habitat 
heterogeneity determines pupping site preferences 
and success, mate choice and the patterns of male 
behaviour and reproductive success. My research team 
combines ethological approaches with spatial ecological 
techniques to examine individual behavioural decisions 
within their physical, social and genetic contexts, thereby 
understanding not just the behavioural decisions made by 
individuals but their behavioural options too. 

More recently, my work has been the first to demonstrate 
the existence of behavioural types (‘personalities’) in free 
ranging marine mammals, and fitness consequences 
of such individual variation, demonstrating a selective 
mechanism that can maintain a spectrum of behavioural 
types within wild populations. Currently I am using heart 
rate monitors (see image) to investigate the physiological 
underpinnings of behavioural types in wild seals. This 
novel research has the potential to reveal how individuals 
vary in their capacity to cope with stressors, both natural 
(e.g. conspecific aggression) and anthropogenic (e.g. 
ecotourism), and the fitness consequences of such 
differences. 

RECENT RESEARCH PUBLICATIONS:

1.  Bishop, A. M., Stewart J.E., Pomeroy P. & Twiss S.D. (2017).  
 Intraseasonal temporal variation of reproductive effort  
 for male grey seals, Animal Behaviour, in press:  
 doi.org/10.1016/j.anbehav.2017.10.021

2.  Robinson, K J., Twiss, S D., Hazon, N., Moss, S. &   
 Pomeroy, P.P. (2017). Positive social behaviours are  
 induced and retained after oxytocin manipulations  
 mimicking endogenous concentrations in a wild mammal.  
 Proceedings of the Royal Society B: Biological Sciences  
 284, e20170554.

3.  Bishop, A., Pomeroy, P. & Twiss, S.D. (2015). Breeding  
 male grey seals exhibit similar activity budgets across  
 varying exposures to human activity. Marine Ecology  
 Progress Series, 527, 247-259.

4.  Bishop, A.M., Pomeroy, P. & Twiss, S.D. (2015). Variability  
 in individual rates of aggression in wild gray seals: fine- 
 scale analysis reveals importance of social and spatial  
 stability. Behavioral Ecology and Sociobiology, 69, 1663-
 1675.

5.  Twiss, S.D., Cairns, C., Culloch, R.M., Richards, S.A. &  
 Pomeroy, P.P. (2012). Variation in Female Grey Seal  
 (Halichoerus grypus) Reproductive Performance  
 Correlates to Proactive-Reactive Behavioural Types.  
 PLoS One, 7, e49598.

6.  Twiss, S.D. & Franklin, J. (2010). Individually consistent  
 behavioural patterns in wild, breeding male grey seals  
 (Halichoerus grypus). Aquatic Mammals, 36, 234-238.
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Prof. Adrian Walmsley Research Group: BI

Area of Research: Characterisation of microbial pumps and 
cell signaling systems.

ABSTRACT OF RESEARCH INTERESTS: 
A major focus of my research group has been to gain 
insight into the mechanism of operation of bacterial 
transporters, or pumps, for antibiotics. These extrude 
a wide range of structurally diverse antibiotics – 
conferring multidrug resistance that undermines 
current treatment strategies for bacterial infections. 
Our aim has been to elucidate how the pumps are 
assembled, function and their expression controlled 
by transcriptional-regulators (TRs). Our studies 
have largely focused on tripartitepumps that span 
the inner- and outermembranes of gram-negative 
bacteria. We have applied a range of state-of-theart 
techniques to characterize the pump- assemblies, 
including molecular biology/genetics, proteinchemistry, 
biophysical and structural studies. In addition, 
we have utilized the TRs as components of nano-
particle biosensors for screening for ligands for use as 
‘resistance suppressors’ that block the
expression and/or function of the cognate pump. We 
have also developed interests in cell signaling in
both bacteria and fungi. In the case of bacteria, we 
discovered that the production of bioethanol by the
ethanologenic bacterium Zymomonas mobilis is 
regulated by quorum-sensing systems, providing a
novel avenue for engineering bacteria with enhanced 
biofuel production. Whilst in the case of fungi,
we have discovered a novel cell signaling system in 
which the activity of PKA is regulated, by binding
of upstream and downstream signaling molecules, to 

control morphological switching to the
pathogenic yeast form of dimorphic fungi.

RECENT RESEARCH PUBLICATIONS:

1.  Lin HV, Massam-Wu T, Lin CP, Wang YA, Shen YC, Lu WJ,  
 Hsu PH, Chen YH, Borges Walmsley MI & Walmsley A.R.  
 (2017) The Vibrio cholerae var regulon encodes a metallo-  
 lactamase and an antibiotic efflux pump, which are  
 regulated by VarR, a LysR-type transcription factor.  
 PLoS One, 12, e0184255.

2.  Janganan TK, Chen G, Chen D, Menino JF, Rodrigues F,  
 Borges-Walmsley MI & Walmsley A.R. (2015) A G  protein  
 and the TupA Co-Regulator Bind to Protein Kinase A Tpk2  
 to Act as Antagonistic Molecular Switches of Fungal  
 Morphological Changes. PLoS One, 10, e0136866.

3.  Janganan TK, Bavro VN, Zhang L, Borges-Walmsley MI &  
 Walmsley AR (2013). Tripartite efflux pumps: energy is  
 required for dissociation, but not assembly or opening of  
 the outer membrane channel of the pump. Mol. Microbiol.,  
 88, 590-602.
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Dr David Weinkove Research Group: ACAS

Area of Research: Ageing and microbes using C. elegans

ABSTRACT OF RESEARCH INTERESTS:
My research is focussed on understanding how bacteria 
influence ageing. We discovered that inhibiting folate 
synthesis in E. coli slows ageing in the nematode worm 
C. elegans (Virk et al. 2012, Runner-up in BMC Research 
awards). We conducted the first systematic screen of E. 
coli mutants for increase in C. elegans lifespan (Virk et 
al. 2016) and discovered further mutants that extend 
lifespan. We identified that folic acid supplements contain 
breakdown products that can only be taken up by gut 
bacteria, with possible negative consequences for health 
(Maynard et al. submitted). 

We are currently developing automated methods to  
measure healthspan in C. elegans in collaboration with 
Chris Saunter, Physics, supported by the BBSRC Tools 
and Resource Development Fund. 

We held an international workshop on automated ageing 
in C. elegans in Durham 2017 with support from the BSI.

Another project is developing methods to use C. elegans 
as bioprocessing tool for immunomodulating  proteins 
from parasitic nematodes. 

Impact 
Our patent on using folate synthesis inhibitors to slow 
ageing was granted in the EU.

Our collaboration with human microbiome expert Prof 
Liping Zhao (Rutgers University/ Shanghai Jiao Tong 
University) led to support from Perfect Company, China 
with further plans to reach industry.

We undertook the SetSquared ICURe programme 
(Innovate UK) to explore commercialisation of automated 
technology and engaged with potential academic and 
industrial end users across the world. We have won 
funding for a CEO to spin out a company from the 
Northern Accelerator Initiative.

I am a Trustee of the British Society for Research Ageing 
(BSRA), and sit on the BSRA Development Board with 
responsibilities for public engagement and fund-raising. 
I have taken part in several public engagement events 
including Cafe Scientifique, Bright Club, Pint of Science 
and a public event at the 2016 BSRA Annual Scientific 
meeting organised in Durham.
 

 RECENT RESEARCH PUBLICATIONS:

1.  Virk, B., Jia, J., Maynard, C.A., Raimundo, A., Lefebvre, J., 
 Richards, S.A., Chetina, N., Liang, Y., Helliwell, N., Cipinska, 
 M. & Weinkove, D. (2016). Folate acts in E. coli to 
 accelerate C. elegans aging independently of bacterial 
 biosynthesis. Cell Reports, 14, 1611-1620.

2.  Weinkove, D. (2015). Model Super-organisms: Can the 
 biochemical genetics of E. coli help us understand aging? 
 The Biochemist, 37.

3.  Cabreiro, F., Au, C., Leung, K.-Y., Vergara-Irigaray, N., 
 Cochemé, H.M., Noori, T., Weinkove, D., Schuster, E., 
 Greene, N.D.E. & Gems, D. (2013). Metformin retards aging  
 in C. elegans by altering microbial folate and methionine 
 metabolism. Cell, 153, 228-239.

4.  Virk, B, Correia, G, Dixon, DP, Feyst, I, Jia, J, Oberleitner, 
 N, Briggs, Z, Hodge, E, Edwards, R, Ward, J, Gems, D & 
 Weinkove, D. (2012). Excessive folate synthesis limits lifespan 
 in the C. elegans: E. coli aging model. BMC Biology, 10, 67.
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Dr. Andreanna Welch Research Group: EEE

Area of Research: Ecological & evolutionary genetics

ABSTRACT OF RESEARCH INTERESTS: 
My research interests center broadly on gaining a 
better understanding of the amazing biodiversity that 
we see around us today, and how this biodiversity has 
changed through time. I work on multiple scales at the 
intersection between ecology, evolution, cellular biology, 
physiology, and conservation. 

For example, I investigate questions such as: 

1) What are the evolutionary relationships between 
recognized (and cryptic) species? 
2) How does ecology play a role in the divergence of 
populations and the process of speciation? 
3) How are closely related and ecologically similar 
species able to coexist? 
4) How do species become adapted to their 
environment? 
5) How do species respond to natural and anthropogenic 
changes through time? 
6) What species have been lost, and what mechanisms 
drive extinction? 

To address these questions I employ a variety of  
genetic techniques, ranging from DNA barcoding, 
metagenomics, and transcriptomics to full genome 
sequencing. I incorporate an explicit temporal  
perspective by sequencing ancient DNA from 
paleontological, archaeological, and historical museum 
collections. This comprehensive, integrative approach 
provides the power necessary to address these complex 
and critically important questions.

RECENT RESEARCH PUBLICATIONS:

1.  Welch A.J., Collins K, Ratan A, Drautz D, Schuster SC,  
 Lindqvist C. (2016) The quest to resolve recent radiations:  
 Plastid phylogenomics of extinct and endangered Hawaiian  
 endemic mints (Lamiaceae). Molecular Phylogenetics and  
 Evolution, 99,16-33.

2.  Welch A.J., Bedoya-Reina OC, Carretero-Paulet L, Miller W,  
 Rode KD, Lindqvist C. (2014) Polar bears exhibit genome- 
 wide signatures of bioenergetic adaptation to life in the Arctic  
 environment. Genome Biology and Evolution, 6, 433-450.

3.  Ibarra-Laclette E, Lyons E, Hernández-Guzmán G, Pérez- 
 Torres CA, Carretero-Paulet L, Chang T-H, Lan T, Welch A.J.,  
 Juárez MJA, Simpson J, Fernández-Cortés A, Arteaga-Vázquez  
 M, Gongora-Castillo E, Acevedo-Hernández G, Schuster SC,  
 Himmelbauer H, Minoche AE, Xu SE, Lynch M, Oropeza- 
 Aburto A, Cervantes SA, de Jesús Ortega-Estrada M, Cervantes- 
 Luevano JI, Michael T, Mockler T, Bryant D, Herrera-Estrella A,  
 Albert VA, Herrera-Estrella L. (2013) Architecture and  
 evolution of a minute plant genome. Nature, 498, 94-98.

4.  Miller W, Schuster SC, Welch A.J., Ratan A, Bedoya-Reina  
 OC, Zhao F, Kim HL, Burhans RC, Drautz DI, Wittekindt NE,  
 Tomsho LP, Ibarra-Laclette E, Herrera-Estrella L, Peacock E,  
 Farley S, Sage GK, Rode K, Obbard M, Montiel R,  
 Bachmann L, Ingólfsson Ó, Aars J, Mailund T, Wiig Ø, Talbot 
  SL, Charlotte Lindqvist. (2012) Polar and brown bear  
 genomes reveal ancient admixture and demographic  
 footprints of past climate change. PNAS, 109, E2382-E2390.

5.  Welch A.J., Wiley AE, James HF, Ostrom PH, Southon  
 JR, Stafford TW, Fleischer RC. (2012) Ancient DNA  
 reveals genetic stability despite demographic decline:  
 3,000 years of population history in the endemic Hawaiian  
 petrel. Molecular Biology and Evolution, 29, 3729-3740.

6.  Welch A.J., Yoshida AA, Fleischer RC. (2011) Mitochondrial  
 and nuclear DNA sequences reveal recent divergence in  
 morphologically indistinguishable petrels. Molecular   
 Ecology, 20, 1364-1377.
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Prof. Stephen Willis Research Group: EEE

Area of Research: Conservation & climate change biology

ABSTRACT OF RESEARCH INTERESTS: 
My research explores the impacts of environmental 
change, particularly global climate change, on ecosystems 
and the mechanisms by which environmental change acts 
upon species. Most of my research involves ecological 
modelling, using both statistical and process-based 
models and often utilising remote-sensed data. My 
research group (www.conservationecology.org) typically 
comprises 1-2 PDRAs and circa 10 postgraduates 
for whom I act as the primary supervisor. Much of the 
group’s research is developing techniques to incorporate 
environmental change into realistic models of species 
range shift and migration. The results of such models 
are then used to inform the management of networks of 
conservation sites and in individual species conservation. 
Our research has been used on several occasions to direct 
policy decisions at an international level. My research 
necessitates collaboration with research institutions 
worldwide, as well as with nonacademic conservation 
bodies. In additional to modelling work, I also supervise 
conservation ecology projects with a strong field-based 
focus. Ongoing current field projects include diverse 
topics, such as the impacts of extreme weather events on 
movements of nomadic species in Australia, the role of 
fire in shaping biodiversity in South Africa and seasonal 
changes in the body condition of mammals. 
 

 
 RECENT RESEARCH PUBLICATIONS:

1.  Bagchi, R., Hole, D.G., Butchart, S.H.M., Collingwood, Y.C.,  
 Fishpool, L.D., Plumptre, A.J., Owiunji,I . Mugabe, H. &  
 Willis, S.G. (2017) Forecasting potential routes for  
 movement of endemic birds among important sites for  
 biodiversity in the Albertine Rift under projected climate  
 change. Ecography. DOI: 10.1111/ecog.02712.

2.  Stephens, P.A., Lucy R. Mason, L.R., Rhys E. Green, R.E.,  
 Richard D. Gregory, R.D. +29 authors & Willis, S.G. (2016)  
 Consistent biodiversity response to climate change across  
 two continents. Science, 352 (6281), 84-87.

3.  Baker, D.J., Hartley, I., Butchart, S. & Willis, S.G. (2016)  
 Choice of baseline climate data impacts projected species  
 responses to climate change. Global Change Biology, 22,  
 2392-2404.

4.  Sanderson, F.J., Pople, R.G., Ieronymidou, C., Burfield, I.,  
 Gregory, R.D., Willis, S.G., Howard, C. Stephens, P.A.,  
 Beresford A.E., & P.F. Donald (2016) Assessing the  
 performance of EU nature legislation in protecting target bird  
 species in an era of climate change. Conservation Letters, 9,  
 172–180. DOI: 10.1111/conl.12196.

5.  Pacifici, M., Foden, W.B., Visconti, P., Watson, J.E.M.,  
 Butchart, S.H.M., Kovacs, K.M., Scheffers,B.R., Hole,  
 D.G., Martin, T.G., Akçakaya, H.R., Corlett, R.T., Huntley, B.,  
 Bickford, D., Carr, J.A., Hoffmann, A.A., Midgley, G.F.,  
 Pearce-Kelly, P., Pearson, R.G., Williams, S.E., Willis, S.G.,  
 Young, B. & C. Rondini (2015) Assessing species vulnerability  
 to climate change. Nature Climate Change, 5, 215-224.

6.  Mason, T.H.E., Stephens, P.A., Apollonio M. & S.G. Willis  
 (2014) Predicting potential responses to future climate  
 change in an alpine ungulate: interspecific interactions  
 exceed climate effects. Global Change Biology, 20,  
 3872–3882.
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