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UCD CONWAY INSTITUTE OF BIOMOLECULAR & BIOMEDICAL RESEARCH

New director for UCD Conway

Professor Walter Kolch has been
appointed Director of the UCD Conway
Institute for a 3 year term.  Professor
Kolch is currently Director of Systems
Biology Ireland, a Centre for Science,
Engineering & Technology (CSET)
funded by Science Foundation Ireland.  
A recognised leader in systems biology,
Walter’s work uses modern –omics
technologies and the strength of
computers and mathematics to
understand biology and to unravel the
complexities of cells through the use of
models that predict biological
behaviours. The research being
undertaken at Systems Biology Ireland
aims to enable quicker and better
treatments of a range of medical
conditions, including various cancers
and should allow for better therapies to
be delivered more effectively to
patients.
Prior to his appointment to Systems
Biology Ireland in 2009, Walter Kolch
has spent his academic career in
Austria, the US, Germany and more
recently in Scotland where he was
appointed Group Leader at the Beatson
Institute for Cancer Research, Glasgow
in 1998.  He became Professor of
Molecular Cell Biology, University of
Glasgow, in 2000 and within this role
was the founder and Director of the Sir
Henry Wellcome Functional Genomics
Facility from 2001-2004. The SHWFGF
was one of the first facilities worldwide,
which integrated bioinformatics,
proteomics, genomics and
transcriptomics research and service.
From 2005 to 2009, he was Scientific

Director of the Interdisciplinary
Research Collaboration (IRC)
Proteomics Technologies between the
Universities of Glasgow, Edinburgh,
Strathclyde and Dundee, which is
developing innovative proteomics
technologies and has an associated
doctoral training centre.
Professor Kolch is an acknowledged
expert in the understanding of kinase
signalling pathways, particularly in the
field of Raf and MAP kinase cascades.
These pathways are been shown to be
activated in 30-50% of cancers and he
has applied systems biology approaches
to their study. Walter Kolch has
published extensively on the topic of
signalling pathways in journals such as
Nature, Nature Cell Biology, Science,
and Molecular Cell and is named on a
number of related patents. 
Welcoming his appointment, the
President of UCD, Dr Hugh Brady, said
that Walter Kolch would provide
leadership and vision for the strategic
development of the Conway Institute in
line with UCD’s Strategic Plan to 2014.
“The Conway Institute has an excellent
track record in primary research
alongside close collaboration with
industry researchers.  Walter’s role, as
Director, will be to promote an
intellectual and cultural environment
that fosters academic excellence,
research impact, and top level
education; promoting the Institute to
external stakeholders and industry
partners, as well as developing funding
opportunities.
Professor Des Fitzgerald, who has acted

as Director to the UCD Conway Institute
since 2008 will continue to be involved
in the Institute in his capacity as Vice-
President for Research. “I look forward
to working closely with Walter as we
endeavour to build the international
reputation of this Institute”.
Anticipating the challenge of his new
role, Professor Kolch said, “Life science
is looking towards new horizons. It is
only through interdisciplinary team
work we can address the big questions
in today’s biology and biomedicine.
Systems biology is an enabler that will
help us to keep building an environment
where science, research and the people
doing it will thrive.”

Professor Walter Kolch, Director UCD Conway
Institute

Welcome to the first edition of Conway
Focus in 2010! 

This New Year brings renewed
challenges in funding world-class
research.  As the leader in biomedical
research nationally, it has never been
more critical for Conway to deliver
innovative solutions and skilled
graduates. We look forward to meeting

these challenges and to working with
public agencies and industry to deliver
them.

I extend my congratulations to
Professor Walter Kolch on his recent
appointment as Director of UCD Conway
Institute and wish him every success in
this role.  I am confident that under his
leadership UCD Conway Institute can

continue to lead the way nationally and
to build its international profile. I look
forward to working closely with him in
the future as we continue to place Irish
science on the global stage. 

Professor Des Fitzgerald
Vice President for Research
Conway Director (2008-2009)

Director’s Message

Dr. Liz Tully, UCD Conway Nanoscale
Function group, was recently awarded an
RDS Science Live bursary to expand her
outreach programme for primary school
pupils.  This allowed Dr Tully to develop a
demonstration lecture entitled "It's a
small, small world", which focuses on the
use of nanotechnology in the world
around us.  

The RDS Science Live demonstration
lecture series is intended to provide
students with an opportunity to participate
in a range of hands-on science activities
and illustrate the application of science to
everyday life. In this workshop, students
are introduced to the basic concepts of size
and scale in order to develop an
understanding of nanotechnology. 

The demonstration uses real life examples
of nanomaterials that students can see,
feel and touch thereby helping them learn
about the enormous advantage
nanotechnology gives us over the
functionality of materials. Specifically
targeted at senior primary level students
(10-12 years old), it aims to encourage a
better comprehension of the way
nanotechnology has revolutionised
material design and what the future holds
for the exciting world of nanoscience. 

The lecture was trialled in a number of
schools prior to being showcased at the
RDS Science Live event during National
Science week in November 2009, and has
since been incorporated into Dr. Tully's
outreach programme for primary level.
Email liz.tully@ucd.ie for further details.  

Primary students explore the nanoworld

Buffered hypercapnia may worsen lung injury

Recent research by UCD researchers led
by Conway Fellow, Prof. Paul McLoughlin
suggests that clinicians who use
ventilation strategies that tolerate high
levels of carbon dioxide for prolonged
periods of time in the presence of
infection should carefully consider
appropriate antibiotic therapy to limit
any potential side effects as the kidney
tries to normalise the resulting acidosis. 

Critically ill patients frequently develop a
significant inflammatory reaction of the
lung after trauma, infection, smoke
inhalation and many other illnesses.  This
inflammation of the lung is a significant
contributory factor to severe morbidity
and high levels of mortality in these
patients. 
To date, the only treatment to show
improved outcomes is a strategy that
limits mechanical ventilation volume and,
consequently airway pressures.  This
mechanical ventilation strategy is often
accompanied by high levels of carbon
dioxide (hypercapnia).  

Recently, Prof. McLoughlin’s team and
many others have shown that short term
hypercapnia can be protective in many
different models of lung injury
independent of changes in tidal volumes
or pressures. This prompted suggestions
that perhaps the deliberate induction of
hypercapnia could be an effective clinical
therapy. 
However, it was not known how the
protective effects of hypercapnic exposure
would be impacted by compensatory renal
buffering, which normalises the acidosis
that occurs during prolonged hypercapnic
exposure (so called buffered hypercapnia).
Dr Alistair Nichol investigated this during
his time as a graduate student in the
McLoughlin group. 
His findings, published in Critical Care
Medicine, demonstrated in both endotoxin
and live bacteria induced lung injury that
buffered hypercapnia is no longer
protective; in fact buffered hypercapnia is
detrimental in this setting.  
These results demonstrate that the
commonly clinically encountered

phenomenon of buffered hypercapnia has
the potential to worsen lung injury. The
research team also demonstrated that
effective antibiotic therapy can attenuate
the deleterious interaction between live
bacteria and buffered hypercapnia in vivo.
Commenting on the findings, Prof.
McLoughlin said, “These results have
direct clinical relevance for clinicians
treating patients with infection-induced
lung injury when carbon dioxide is
elevated, a very common problem in many
lung diseases”. 
This work was supported by IRCSET, the
Irish Intensive Care Society and The
College of Anaesthetists Ireland.

Reference:

Infection-induced lung injury is worsened after
renal buffering of hypercapnic acidosis.

Nichol AD, O'Cronin DF, Howell K, Naughton F,
O'Brien S, Boylan J, O'Connor C, O'Toole D, Laffey
JG, McLoughlin P. Crit Care Med. 2009

Nov;37(11):2953-61. PMID: 19773647

Dr Liz Tully, UCD Conway Nanoscale Function group
with Catherine Madigan, a pupil from Mount Anville
preparing a slide for examination under the
microscope (2010 BT Young Scientist).
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SREBP1 focus for Stokes Professor

Dr Gethin McBean, Dr Alice Vines and Dr
Alfonso Blanco Fernández won the 2009
Accuri Flow Cytometer Creativity Award
Programme for their research outlining
the use of a flow-cytometric method for
continuous measurement of intracellular
Ca2+ concentration. Their prize of an
Accuri C6 flow cytometer system worth
e30K and an associated service contract
for one year will be a welcome addition
to the Conway core technology facility. 

Alterations in intracellular Ca2+

concentration are amongst the most rapid
responses to a variety of stimuli in
mammalian cells. In the nervous system in
particular, responses occur within
nanoseconds. A major challenge in
intracellular Ca2+ analysis is to achieve
measurements within this very fast time
frame. The new generation of flow
cytometers resolves this problem by
allowing the addition of test compounds
with continuous monitoring of thousands
of cells, providing a method for highly
accurate dynamic Ca2+ measurements. 

UCD Conway researchers win flow cytometry award 

(Pictured L-R): Accuri award winners Dr Gethin McBean, Dr Alice Vines & Dr
Alfonso Blanco announced on the iconic billboard of Times Square, New York 

Since joining UCD Conway on a SFI-
funded Stokes professorship twelve
months ago, Dr Johan Ericsson has been
working to establish new collaborative
projects within the Institute for his
SREBP-1 research programme.  In the
December 2009 issue of Nature
Medicine, he was invited to review new
research showing inactivation of the
SREBP1 pathway could reduce neuronal
damage after stroke in a mouse model.

Sterol regulatory element binding protein-
1 (SREBP1) is a transcription factor best
known for regulating lipid and cholesterol
metabolism. It is the primary target for
the statin class of drugs that lower
cholesterol. When activated within the
nucleus, it causes increased synthesis of
the low density lipoprotein (LDL) receptor
and allows increased clearance of LDL from
the circulation into the liver. 
It was Ericsson’s background in gene
expression that initially sparked his
interest in the post-translational
modification aspect of the SREBP1
pathway. To date, his team have identified
more than ten phosphorylated amino acids
in SREBP1, many of which are

phosphorylated in response to insulin
signalling. These modifications regulate
the stability of the SREBP1 protein, which
is only active for a very short time. 
One aspect of his research focuses on
identifying novel genes or proteins that
interact or regulate the function of
SREBP1 and consequently regulate lipid
metabolism. Finding a more specific
regulator of SREBP1 activity may in turn
identify an alternative lipid-lowering drug
to statins. The fact that statins act at an
early stage in the cholesterol pathway is
problematic for other pathways and can
lead to side effects such as muscle
weakening. Ericsson hopes to utilise the
proteomic platforms within the Institute
for this type of protein-protein interaction
research.  
During the time Johan Ericsson spent at
the Ludwig Institute for Cancer Research
in Sweden, he investigated the interaction
between SREBP1 and a tumour suppressor
called FBXW7. The FBXW7 gene is often
mutated in cancers. Recent work with
FBXW7 knockout models has shown that
the inactivation of FBXW7 causes SREBP1
to turn on lipid synthesis resulting in fatty
liver. SREBP1 is involved in the production

of fat cells and recent work by the team
indicates that FBXW7 could play an
important role during fat cell
differentiation, and could be a novel target
for obesity drugs.     
Looking to the future of his research
programme in UCD Conway, Ericsson says,
“Our goal is to identify novel factors and
signals that regulate the activity of the
SREBP family of transcription factors,
using genomic and proteomic screens.
Ultimately, we want to determine if any of
these factors are valid targets for lipid-
lowering therapies. To do this, we need
look at the regulation and function of these
factors in vivo. Additionally, it will be
important to look at their regulation in
diseases associated with disturbances in
lipid metabolism, such as diabetes, obesity
and cardiovascular disease”.

References:
Bengoechea-Alonso & Ericsson. Nature Medicine 15,
1358-1359 (2009)

Taghibiglou et al. Nature Medicine 15, 1399-1406
(2009)

UCD team publishes oral drug delivery research with industry
partner

UCD researchers led by Conway Fellow,
Prof. David Brayden and collaborators in
Merrion Pharmaceuticals Ltd published
findings from their oral drug delivery
research in the Editor’s Choice
December 2009 issue of Advanced Drug
Delivery Reviews, the highest impact
journal in the field of drug delivery.    

The delivery route has significant impact
on the commercial success of any
therapeutic. Oral delivery systems are
preferable particularly in long-term
treatment regimes but a major obstacle is
the absorption of poorly permeable drugs
across the intestinal epithelium.  
In an attempt to address this problem,
Prof. David Brayden, Associate Professor
of Drug Delivery in the UCD School of
Agriculture, Food Science and Veterinary
Medicine and the Director of the SFI Irish
Drug Delivery Research Network Strategic
Research Cluster, combined sodium

caprate, a medium chain fatty acid already
approved as a food additive, with selected
poorly permeable drugs. 
Collaborators, Merrion Pharmaceuticals
Ltd has developed the oral formulation
containing sodium caprate as an
absorption promoter into a solid-dose
matrix tablet formulation, based around
its proprietary Gastro Intestinal
Permeation Enhancement Technology
(GIPET®).
In this publication, the UCD team provided
key mechanistic data on how the
absorption promoter works in a number of
in vitro and in vivo test systems along with
an assessment of physicochemical
properties. Merrion Pharmaceuticals Ltd
reported on new phase II clinical oral data
for the bisphosphonate, zoledronic acid.  
Their work showed improvement in the
intestinal permeability of selected poorly
permeable drugs in combination with
sodium caprate. These included peptides,

oligonucleotides and polysaccharides as
well as poorly absorbed antibiotics and
bisphosphonates.
Postdoctoral researcher and lead UCD
author on this paper, Dr Sam Maher was
runner-up at the 2009 UCD Conway
Festival of Research & Innovation for his
podium presentation on this research. He
is funded by an IRCSET Post-Doctoral
Fellowship and the Brayden group have
recently been awarded an
IRCSET/Merrion Pharmaceuticals -
funded industry partnership Ph.D.
studentship to continue this collaborative
work.

Reference: 

Safety and efficacy of sodium caprate in promoting oral

drug absorption: from in vitro to the clinic. Sam Maher,

Thomas W. Leonard, Jette Jacobsen and David J

Brayden, Advanced Drug Delivery Reviews, 61 (2009)

1427-1449.

Identifying new diagnostic tool for paclitaxel resistance

Recently published research in the
British Journal of Cancer from the team
led by Conway Fellow, Dr Amanda
McCann may help to identify breast and
ovarian cancer patients for whom a
paclitaxel based chemotherapeutic
regimen will not be efficacious and who
should be offered alternative regimens
at the very outset of their care.

This research, undertaken by Maria
Prencipe as part of her IRCSET funded
doctoral thesis, focused on the mitotic
arrest deficiency protein 2 (MAD2). This
component of the spindle assembly
checkpoint monitors accurate
chromosomal alignment at the metaphase
plate and controls the transition of a cell
from metaphase to anaphase during cell
division. MAD2 also plays a role in a
cellular fate termed senescence.
Paclitaxel only targets actively dividing
cells. It interferes with the dynamic of the
spindle assembly checkpoint and arrests
cell cycle progression leading to apoptotic

cell death. Using breast epithelial cancer
cells, the team have shown that the drug
does not work on MAD2 depleted cells. 
In collaboration with colleagues in the
Education & Research Centre, St Vincent’s
University Hospital led by Dr Jacintha
O’Sullivan, the team looked at the impact
on cellular senescence and paclitaxel
responsiveness when MAD2 was
downregulated in a breast cancer cell line. 
They found that MAD2 depleted cells are
viable but cannot replicate, are better able
to migrate, have higher levels of
chromosomal anomalies such as anaphase
bridges and polyploidy, and secrete higher
levels of the  cytokines IL6 and IL8 that
can impact neighbouring cells enhancing
their malignant transformation .
The team now want to validate their
findings in clinical material and
particularly in ovarian cancer as it is one
of the few cancers where paclitaxel forms
part of the first line treatment for
patients. With late presentation and high
levels of recurrence, it is vital to identify

those women who will not respond to
paclitaxel chemotherapy.
Commenting on the findings, Dr McCann
said, “The ability to identify populations of
senescent cells resistant to paclitaxel
would be a valuable diagnostic tool in the
clinical setting particularly in cases of
ovarian cancer where it is the treatment of
choice. Susceptible patients may then be
offered alternative therapies whose
efficacy is not reliant on the prerequisite
for cells to be actively dividing”. 
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