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Forthcoming Durham Conferences

Grand Biological Challenges for
Mathematicians

The 2012 London Mathematical
Society (LMS) Durham meeting (9-17
July 2012) will focus on the major
biological challenges.  Please see the
conference website for more details.

The British Biophysical Society
Conference 2012

Biophysics at All Scales, 11-13 July,
Durham.  Sessions include: Dynamics
of Molecules, Lipids, The Dynamic Cell.
Amongst the keynote speakers are:
Brian Kobilka (Stanford University)
and Franz Pfeiffer (TU Munich).
Please visit the conference website.

Analytical Research Forum 2012

The Royal Society of Chemistry
meeting, aimed at early career stage
analytical scientists, will be held in
Durham on the 2-4th July.  Keynote
speakers include: John Rogers
(University of Illinois) and Simon
Herrington (St Andrews).  Please see
the conference website for more
details.

Photon12

Photon12, the largest optics
conference in the UK, will be held in
Durham 3-6 September, 2012.
Please visit the conference website.

New director

August saw the BSI welcome
the new Director: John Girkin
(pictured above).  He has
introduced an exciting
programme of events for
2011-2012, details of which can
be found in the Forthcoming
Events section below.

Judith Howard Elected to Royal
Society Council.

The outgoing Director, Judith
Howard, has been elected onto
the Royal Society Council.  She
will join the Council which
governs the Royal Society from
November 2011.

Bridging the Gaps
The BSI has secured £40,000
from the EPSRC Bridging the
Gaps grant.  The funding will be
broken down into a £30K
Seedcorn fund for BSI projects;
a £7K Dragon's Den forum, for
young researchers’  innovative
ideas and £3K to fund bursaries
for Ph.D. students to attend
conferences. Keep checking the

BSI website for details of how
to apply for these funds.

IOP Founders Prize

Tom McLeish was awarded the
Institute of Physics Founders
Prize for his outstanding
contributions to Polymer
Physics.  The presentation was
made at the recent IOP Aspects
of Polymer Science 25 year
meeting.

BSI Masters

The BSI is introducing a new
Masters course for 2012.  This
one-year postgraduate course
(which has passed stage one
approval) is designed to provide
Physical Scientists and
Engineers with research skills in
the life sciences.  More
information will follow on the
new BSI website.

BSI-led Research Enters Alzhe-
imer’s Clinical Trial

Research developed by Dur-
ham’s Paul Chazot on the use
of non-thermal infrared light to
suppress amyloidopathy in
Alzheimer’s disease (AD), is
currently being clinically tri-
alled in the US.  Using a mouse
model of AD, the Chazot group
have been investigating the po-
tential therapeutic benefits of
chronic exposure to infrared
light (1072nm).   Small heat-
shock proteins (sHSP) have

known roles in maintaining
healthy ageing neurons.  It was
found that selective sHSP were
upregulated on exposure to
1072nm light and that a con-
comitant suppression of
brain  β‐amyloid  protein  ex‐
pression and plaques
occurred.    For more informa-
tion about this research please
visit Paul Chazot’s web page.

Podcast Opportunities

The BSI has been asked to
contribute to Durham
University podcasts which are
aimed at disseminating cutting
edge Durham research.
Podcasts are a painless way to
raise the profile of Durham
research (they typically involve
a short interview).  To get
involved please contact Paul
Ging  (paul.ging@dur.ac.uk),
Communications Manager.  A
recent podcast on Zebra fish
research can be found here.

CRB Partnership to Synthesise
Chemokines

BSI members Ehmke Pohl and
Steven Cobb are working with
the specialist peptide
manufacturer Cambridge
Research Biochemicals (CRB) to
investigate synthetic ways of
producing the human
chemokines family of proteins.
For more information please
see Grant News on Page Two.
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Dissecting quantitative
epigenetic silencing through
mathematical modelling and
experiments

Prof. Martin Howard (John
Innes Centre, UK) will present
the above entitled seminar at 2
pm, CM105 in Mathematical
Sciences.  For more information
please visit the BSI Events web
page.

Insights into Age-related
Retinal Blindness

Prof. Alan Wright (MRC Human
Genetics UnitGenetic) will
present the seminar above as
part of the  School of Biological
and Biomedical Sciences semi-

nar series. 29 November, 4 pm,
L50 (Psychology)

BSI Christmas Seminar and
Reception 12:00, 21 December

Dr Simon Hayward (MIT) will
present: Extensional rheology
of complex fluids in a
microfluidic cross-slot device as
the final BSI seminar of 2011.
The seminar will be followed by
a Christmas Buffet (Kingsley
Barrett Room, Calman Centre).

Polymers in Regenerative
Medicine

A half-day symposium focusing
on novel polymers and their
application to regenerative
medicine will be held on the 25
January 2012.  Invited speakers

include: Dr Steve Rimmer
(Sheffield), Prof. Morgan
Alexander (Nottingham) and Dr
Mike Raxworthy (Neotherix).
Local speakers include the BSI’s
Carrie Ambler, Colin Jahoda and
Junjie Wu.  More details can be
found on the BSI website.

How the physical sciences can
enhance life science research
On 15 February 2012 a half day
BSI symposium will see a series
of presentations by invited
speakers recognised for their
application of biophysics to bi-
ological challenges, including:
Prof. Timothy Cross (Florida
State University) and Prof.
Frank Gunn-Moore (St An-
drews).

Forthcoming Events

New-Look BSI Website

The BSI website has been updated

for 2011-2012.   www.dur.ac.uk/bsi.
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BSI Events
Imaging Protein Structure and Func-
tion

The workshop, held in July 2011,
attracted world-leading researchers
from the US, China, EU and Durham.
Amongst the attendees was “the fa-
ther of the Chaperone field” Prof.
John Eliis FRS, Prof. Johannes Buchn-
er (T. U. Munich), Dr Sarah Perret
(Institute Biophysics (IBP), Chinese
Academy of Sciences, Beijing), Pro-
fessor Fei Sun (IBP, Chinese Academy
of Sciences, Beijing) and Professor
David Raible (Washington, Seattle).

This enthusiastic meeting will serve
as a bedrock for future collaborative
grants and publications. The Royal
Society Philosophical Transactions
Series B is to dedicate an issue to the
themes of the workshop to be enti-
tled: Assembly Proteins in Health and
Disease.

Emerging Label-Free Technologies

The 27th July saw the focused  work-
shop on the use of label-free tech-
niques for probing biological
processes.  Attendees included Dr
Alistair Elfick (Edinburgh University)
and Prof. Michael Thompson (Uni-
versity of Toronto, Canada).

Genetic and perceptual factors in
colour vision

Attendees at the workshop, included
Jay Neitz, Maureen Neitz (both Uni-
versity of Washington) and Anya
Hurlbert (Newcastle University).

Artificial, Self-Assembled Protein
Nanostructures

Johnathan Heddle (RIKEN, Japan) vis-
ited the BSI in August to work with
the BSI member Gary Sharples.  His
visit ended with a seminar showing
recent research.

CS3 summit in Beijing, on Chemistry
for Better Health.

Neil Cameron was one of six UK del-
egates invited to participate in the
2011 American Chemical Society
summit: Chemistry for Better Health.

The BSI Welcome Reception and
Poster Session

The 19th October saw the first BSI
event of the new academic year for
the rapidly growing BSI community.
The highlight of the meeting was the
enthusiasm of all involved in the
poster session which showed the di-
versity of BSI research.

BSI 2011 Summer Bursaries

The 2011 Bursary Scheme attracted
a diverse range of research propos-
als and high quality young research-
ers.   Details about the range of
projects awarded funding can be
found on the BSI website.   Applica-
tions for the 2012 Summer Bursaries
will be advertised after Christmas
and application will be accepted in
March 2012.

Welcome Trust Grant for School
of Biological and Biomedical
Sciences BSI members.

Ehmke Pohl (PI) and Paul Denny (Co-I)
have been awarded a Welcome Trust
grant worth £147K for the project
Structure and Function of the
phospholipase/sphingomyelinase
PlcHR from P. Aeruginosa. The  target
is an  key virulence factor in P.
aeruginosa, the prime pathogen
responsible for lethal pulmonary
infections in cystic fibrosis patients.
The project team recently expanded
when they welcomed Morten
Groftehauge (previously of Aarhus).

Wear of Ultra-high Molecular
Weight Polyethylene (UHMWPE) for
Ankle Joint Replacements

The grant: Wear of UHMWPE for
Ankle Joint Replacements (worth 30k)
has been awarded to Jun Jie Wu from
Biomet 30k.

A EPSRC-KTA (worth 51k) has been
awarded to Jun Jie Wu and Tom
McLeish for their project entitled
UHMWPE Wear and Constitutive
Modelling of for Knee Joint

Replacements. Approximately 70,000
primary and 3000 revision knee
arthroplasty procedures are currently
performed annually in the UK.
Aseptic loosening due to UHMWPE
wear remains a problem.  UHMWPE
failure is known to occur through
delamination, crack formation,
pitting and the generation of
particulate debris.  The aim of this
project is to provide further
understanding of the rheology and
viscoelastic properties of UHMWPE.
This will allow the processing of the
material to be analysed and will thus
extend to solid state properties such
as wear and fatigue.

Chemical Synthesis of Chemokines

A EPSRC KTA (worth £24K) has been
awarded to Ehmke Pohl and Steven
Cobb for their project in collaboration
with Cambridge Research
Biochemicals (CRB).  They will
investigate synthetic ways of
producing the human chemokines
family of proteins.  Chemokines are
important in medicine because they
play a key role in the human immune
response, which makes them useful

for researchers in the field of heart
disease, cancer and allergies.

Isolation, characterization and scale-
up culture of new dermal cell
subpopulation for wound healing
and cell therapies

Colin Jahoda has been awarded a
grant of 14K for the above
bioprocessing project from Regener8
and ClarinnisBio.

Undergraduate BSI Research
Projects  Also Attract Funding

A large number of successful
applications for summer projects
were won this year for
undergraduates working on BSI
research.  Amongst these was that of
Ben Ellis (supervisor Carrie Ambler):
Developing new tools for growing
skin and hair, funded by the
Welcome Trust; the Nuffield
Foundation funded project Calcium
signalling regulating stress gene
(Keir Bailey, Supervisor Marc Knight)
and Photobio-modulation using non-
thermal NIR1072 (Thomas Glover,
Paul Chazot, Welcome Trust).

Grant NewsTick the BSI

box: Remember

to tick the BSI box

on RAAR forms

Image above: Attendees at the Imaging Protein Structure and Function Workshop
outside Hollingside House.  Image provided by Prof. Patrick Arrigo.
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Other BSI Publications:

Synthetic Polymers for Simultaneous
Bacterial Sequestration and Quorum
Sense Interference.

Xue X, Pasparakis G, Halliday N,
Winzer K, Howdle S, Cramphorn C,
Cameron N, Gardner P, Davis B,
Fernández-Trillo F, Alexander C,
Angew. Chem., Int. Ed., 2011, 123
(42), 10026-10030.

Three-dimensional displays: a
review and applications analysis.
Holliman N, Dodgson N, Favalora G,

Pockett L, invited
paper in IEEE
Transactions on
Broadcasting, June
2011, 57 (2), 1-10.

Niche crosstalk:
intercellular
signals at the hair
follicle.

Jahoda C,
Christiano A, Cell,
2011, 146 (5), 678-
81.

Roles for
glutathione
transferases in
antioxidant
recycling.

Dixon D, Steel P,
Edwards R, Plant
Signalling &
Behaviour 2011, 6
(8), 1223-1227.

Featured Article:

Structural biology: A platform for
copper pumps

Copper is vital to most cells, but too
much is lethal. In this invited Nature
article, Nigel Robinson discusses the
structure of a protein that pumps
copper ions out of the cytosol which
provides insight into both the
pumping mechanism and how certain
mutations in the protein cause
disease.  Nature, 2011, 475, 41–42.

MK-801 increases the baseline level
of anxiety in mice introduced to a
spatial memory task without prior
habituation.

Ennaceur A, Michalikova S, van
Rensburg R, Chazot P,
Neuropharmacology, 2011 ,61 (5-6),
981-91.

Two-Photon Induced Responsive f-f
Emissive Detection for Cyclin A with
Europium-Chelating Peptide.

Kong H-K, Chadbourne F, Law G-L, Li
H, Tam H-L, Cobb S, Lau C-K, Lee C-
S, Wong K-L. Chem. Commun.,
2011, 47, 8052-9054.

Effects of NMDA receptor antago-
nists with different subtype-selec-
tivities on retinal spreading
depression.

Chazot P L, Wang M, Ali S, Duckett S
F, Obrenovitch T P, Br. J. Pharma-
col., 2011.

Conserved cysteine residues in the
mammalian lamin A tail are
essential for cellular responses to
ROS generation.

Pekovic V, Gibbs-Seymour I,
Markiewicz E, Alzoghaibi F, Benham
AM, Edwards R, Wenhert M, von
Zglinicki T, Hutchison C J, Aging Cell.
2011.

Endocytosis and Sphingolipid
Scavenging in Leishmania
mexicana Amastigotes.

Ali H, Harding C, Denny P, Biochem.
Res. Int. 2012 (Epub 2011 Sep 21).

Recent BSI Publications

be found on the BSI Quantified
Imaging and Visualisation webpage.

Dr Susanne Weis

Susanne joined the Department of
Psychology at Durham University in
December 2009 from the University
of Aachen, Germany.
Her long-term research interest

relates to the neural correlates of
inter-individual differences in
strategies to solve certain cognitive
tasks, which is especially interesting
in cases where individual differences
in strategies result in equal
behavioural performance, but
differing patterns of brain activation.
Currently, her research focuses on
gender differences in object location
memory, a task for which females
seem to use verbal strategies while
males tend to uses spatial strategies.
The tool used for this research is
functional magnetic resonance
imaging (fMRI).

Susanne has recently been involved
with setting up the new MRI scanner
at James Cook University Hospital,
which was bought by the department
of Psychology and is now operational.

To find out more about and other BSI
members visit About the BSI.

Image above from Structural biology: A platform for copper

pumps, Author: Nigel Robinson: a) Gram-negative bacteria use

P1B-type ATPase enzymes (such as LpCopA in L. pneumophila,

shown) to pump copper ions from the cytosol across their inner

membrane and into the periplasm. In many organisms,

metallochaperone molecules deliver the copper to the enzyme.

b, Gourdon and colleagues' crystal structure of LpCopA reveals a

platform formed by a kink in an α‐helix of the protein.

Focus on BSI members
John Girkin, BSI Director

Fundamentally an experimental
physicist, with a PhD in high
resolution laser spectroscopy, the
focus of John Girkin’s research is
developing optical instrumentation
to help solve life science questions.

John’s research ranges from the
development of novel optical
microscopes with methods to remove
sample-induced aberrations through
to new methods of early diagnosis of
dental disease targeted at ending
“drill and fill”.

He is passionate about researching in
a multidisciplinary environment and
has a wealth of experience in
collaborating with biologists within
Durham and externally.  For more
information about John’s research
please visit his University webpage.

A podcast about his Beating Hearts
at High Resolution project can now

Image above: John Girkin
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Information for BSI members

Remember to
tick the BSI box
on RAAR forms

lead to the exciting possibility that
they will be able to apply a
regenerative medicine approach to
cataract surgery in the future and
‘grow’ new, living lenses.

Future-Proofing Eye Function

As we age our vision deteriorates and
for every normally-sighted person it
is the change in our eye lenses that
has a noticeable and perhaps
significant effects on our lives.
Presbyopia and the transition to
bifocal/varifocal glasses is a
milestone that all of a certain age
have experienced. To be able to
understand this natural ageing event
requires a detailed understanding of
the lens, its cellular architecture and
the molecular-level changes that
accompany presbyopia.

In a collaborative project, conceived
by BSI members and supported by
the IAS, the development of the
vertebrate eye lens is to be
investigated.  The growth of a
vertebrate eye lens is a complex
multiscale problem and the most
significant gap in our knowledge is
how individual cells are organised to
form such a beautifully crafted,
optically functional structure and
how this changes as we age.

To achieve this goal requires a
multidisciplinary team to gather the
imaging data required and to use
these to construct and refine a model
of the eye lens to take account of
both the spatial and temporal
changes in lens cell organisation  as
well as how the structure then
supports function in lens
accommodation.   This can be best
realized  by the BSI with its strength

UK Patent: Stereoscopic Displays

The continuing collaboration
between Gordon Love and Martin
Banks (UC Berkeley) has led to a  UK
patent based on Stereoscopic
Displays.

Fight for sight: Improving the success
of cataract surgery

PCO (Posterior Capsule Opacification)
or ‘after-cataract’ is a common
complication of cataract surgery.
This operation, where the lens is
replaced with an artificial lens,  is very
reliable but complications can
sometimes arise that once again
compromise the function of the
replacement lens and obscure vision.

Using funding awarded by the UK
charity Fight For Sight, Roy Quinlan
(Durham, BSI) is working with Miss
Noemi Lois (Aberdeen Royal
Infirmary) to look at ways of further
improving the reliability of cataract
surgery by examining the underlying
biological processes that lead to
complications.  This research could

and depth of experience in
mathematical modelling,
computational and 3D visualization
expertise as well as light microscopy
and laser expertise.  Members of the
project team include the Durham
academics:  Neil Cameron
(Chemistry), Buddho Chakrabarti
(Mathematical Sciences), John Girkin
(Physics), Nicholas Holliman
(Engineering and Computer Science),
Roy Quinlan (Biological Sciences),
Anna Taormina (Mathematical
Sciences) and Jun Jie Wu (Engineering
and Computer Science).

A model of the growth of a vertebrate
eye lens will provide a framework to
not only incorporate the wealth of
data available for molecular and
spatial modifications that are linked
to ageing lenses, but also provide an
understanding of lens pathologies
and eye evolution.

Through this project there is also the
opportunity to attract industry to
the North East and the prospect of
future collaboration with Ophthal-
mology Centres of Excellence.

The IAS Fellow, Professor Jer Kuszak,
is a world authority on the eye lens.
His research on cell organization in
vertebrate lens and his interest in
computational biology, an emerging
interdisciplinary area for future NIH
funding, is of particular interest to
the BSI project team.  During his fel-
lowship, Professor Kuszak has been
working with the BSI team to select
the most appropriate datasets, mod-
elling tools and to advise, advance
and assist future  grant proposals.

More information about Year of the
Eye and Vision projects can be found
on the BSI Themes webpage.

Aspen Centre for Physics 2012 Win-
ter Conference in Biological Physics

Growth and Form: Pattern Forma-
tion in Biology, January 2-7, 2012.
How do biological systems regulate
growth and produce the patterns
seen in nature? This conference will
explore such diverse topics as devel-
opmental biology, cancer, biominer-
alization, and flocking.

Joint Synthetic Biology Initiative:
The joint BBSRC, EPSRC, MRC and
Defence Science & Technology
Laboratory (Dstl) call for proposals for
Synthetic Biology for New
Diagnostics, Sensors and Lightweight

BSI Posters and Brochures

Leaflets, Newsletter and banners are
available to BSI  members to
distribute.  If you have a suggestion
for a flyer based on an area of
research please contact
admin@dur.ac.uk.

Materials closes 22 November 2011.
Projects may include, but are not
limited to: Development of new
materials and methods for
decontamination; Development of
new materials and methods for
trauma care, including wound
management and healing.

AkzoNobel Poster Competition:
Tomorrow’s Answers Today.
Masters and PhD research students
are challenged to solve the big issues
and challenges that society using
chemistry- and material science.   The
competition will be open for entries
until 31 December.

Image left: BSI
flyer. Chinese
language versions
and banners are
also available

Image above shows the head and eye
lens of a zebra fish, courtesy of Roy
Quinlan.
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