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By a civic science, I mean a science fully engaged in and contributing to the
national dialogue, worthy of the public trust, and valued by students, parents,
industrial and community leaders, and yes, the government. I mean a science
that the nation supports, the students pursue, and the researchers drive
forward—a science, namely, that is recognised and encouraged for its value to
Ireland and what we achieve.

Science, as I see it, means the full range of scientific pursuits, from basic to
applied, from fundamental research to engineering innovations that become
working technology. Science, as we know, produces more than new knowledge.
Science also strengthens our culture, inspires the creativity of new generations,
and produces ideas that strengthen economies and societies. 

Ireland has therefore initiated a National Development Plan that is investing
€2.54 billion in research, technological development, and innovation over the
next few years. Central to this investment are the funds that Science Foundation
Ireland is applying to support great researchers and build upon Ireland’s strong
alliance with leading industries. 

Ireland, for example, is home to 1,000 companies in the IT sector, nine of the top
10 pharmaceutical companies, and 13 of the top 20 medical devices companies.
These include 630 software companies, 175 engineering companies, and 170
pharmaceutical, medical products, and chemicals companies.

In essence, Ireland has embarked on what amounts to a new direction in
industrial policy. This policy aims to generate clusters of world-class technology-
based companies, both Irish- and foreign-owned, that work in new knowledge
areas in collaboration with university researchers. Together, they will advance
scientific knowledge, commercialise research output, create high-level jobs, and
build an entrepreneurial environment in which new technology-based businesses
will prosper. 

The focal point for all these ambitions is people, by whom I mean the
researchers and their students. A civic science after all is not simply science
supported by the nation. It is also driven by people who provide the talent,
ideas, energy, innovation, and inspiration that enable great research cultures to
benefit the public. 

I am therefore extremely pleased that this inaugural SFI report focuses on the
scientists and their visions for their research. We are proud to support these
researchers, and we look forward to the advances they will make in the years
ahead. From them will come the civic science upon which Ireland’s future depends.

Mary Harney, T.D.

An Tánaiste and Minister for Enterprise, Trade and Employment

Ireland is today investing as never
before in fostering what I have
called a civic science.

“Science, as we know,
produces more than
new knowledge.
Science also
strengthens our
culture, inspires the
creativity of new
generations, and
produces ideas that
strengthen economies
and societies.” 
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Mission
SFI will build and strengthen scientific
and engineering research and its
infrastructure in the areas of greatest
strategic value to Ireland’s long-term
competitiveness and development.

On October 16, 1843, Irish mathematician William Rowan Hamilton was walking

along the Royal Canal in Dublin with his wife. He was on his way to preside at a

council meeting of the Royal Irish Academy. A brilliant man, Dr. Hamilton loved to

scribble his ideas on spare slips of paper, his hand, the edge of a newspaper. Having

struggled for years to discover an algebra for complex numbers with three

components, Dr. Hamilton paused momentarily that October evening.

As he later wrote1:

[A]n under-current of thought was going on in my mind, which gave at last a
result, whereof it is not too much to say that I felt at once the importance.
An electric circuit seemed to close; and a spark flashed forth….Nor could I resist
the impulse—unphilosophical as it may have been—to cut with a knife on a
stone of Brougham Bridge, as we passed it, the fundamental formula with the
symbols, i, j, k; namely, 

i2= j2= k2= i j k = -1

Thus was borne in stone the formulae for one of the most profound concepts in
mathematics, known as quaternions, a complex number with four components.
Today, quaternions are used to perform calculations that design 3-D graphics 
in computer games, keep spacecraft aloft, and guide robots on assembly lines.
As with so many others, another great idea had inspired generations of research,
other new ideas, and ultimately products and processes of immense value to society.

1. Letter of August 5, 1985 to Rev. Archibald H. Hamilton.

In this report, Science Foundation Ireland (SFI) presents a glimpse into the work of
some of the researchers we are proud to fund as they make their own exciting
discoveries. They represent more than 100 researchers that we are now funding.
These researchers personify the beginning of a new age of bold research
investment in Ireland.

Created in 2000 by the Irish Government as part of the National Development
Plan 2000-2006, SFI offers some of the largest grants for research of any
government funding agency in the world. As shown on the sidebar, SFI provides
grants for scientists who base themselves in Ireland. These grants total up to €1
million per year for up to five years for individual researchers and research teams and
up to €5 million a year for up to ten years for campus-industry research centres. SFI also
awards grants for workshops and conferences as well distinguished visiting scientists.

In this report, we feature the words and ideas of numerous recipients of our
highest individual awards, the SFI Fellow Awards and Investigator Programme
Grants. We also list the inaugural recipients of the E.T.S. Walton Visitor Awards. 

Each of these distinguished recipients pursues research in Ireland during a time
of unprecedented growth and development here. During the 1990s, Ireland
became one of the world’s fastest-growing economies by building on its
partnership with the European Union, its strong historical ties to the United
States, the skills of its well-educated population, and shrewd governmental policies.

At the same time, we also recognise that long-term economic success has
become increasingly reliant upon prowess in science, engineering, technology,
and knowledge-driven enterprises. Ireland is determined to help lead this global
knowledge-based economy, and SFI is a major part of this effort.

Initially, SFI is focusing on fields that underpin information and communications
technology (ICT) and biotechnology (BioT). Research in these areas includes such
disciplines as mathematics, chemistry, physics‚ materials, biology, biochemistry,
bioengineering, computer science and engineering, and electrical engineering.
Research in BioT affects healthcare, pharmaceuticals, environmental
management, agriculture, marine science, consumer goods, and food and drink
businesses. It includes fields such as DNA chips, genomics, biosensors, drug
delivery, and bio-remediation. ICT can affect virtually everything using light,
electricity or sound. It includes broadband, wireless, and mobile transmission;
wearable sensors; nanoscale assembly; human-language understanding; image
and signal analysis; network design; and computer-based problem-solving.

These fields promise more than any others to drive scientific and economic
advancement in the decades ahead. 

But technology and discovery also increasingly open the pathway to new areas
of research that may be the most promising of all—research that brings together
both BioT and ICT. At SFI, we therefore encourage and support cross-disciplinary
research in the priority disciplines. 

SFI Fellow Awards
• Normally ranging up to €1 million

per year for up to five years
• For researchers with exceptional track

records

SFI Investigator Programme Grants
• Normally ranging up to €250,000 for up

to four years
• For outstanding researchers

SFI Centres for Science, Engineering
and Technology: Campus-Industry
Partnership Grants
• Normally ranging from €1 million to
€5 million per year for up to ten years

• Linking academic and industrial research-
ers on high-end research programmes

E.T.S. Walton Visitor Awards
• Ranging up to €200,000 per year
• Bringing international researchers to

Ireland for periods normally ranging
up to one year

• Named after Ireland’s 1951 Nobel
laureate in physics

SFI Workshop and Conference Grants
• Ranging up to €50,000 per event 
• Supporting events sponsored by or

involving Irish scientists and research
bodies and reaching an international
scientific audience

It is amazing where  great ideas can lead

Vision
Through strategic investments in the
people, ideas and partnerships essential
to outstanding research in strategic areas,
Science Foundation Ireland will help build
in Ireland research of globally recognised
excellence and nationally significant
economic importance.
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SFI is also making investments to ensure that Ireland has the equipment,
laboratories and other research infrastructure essential to a world-class research
environment in the areas for which the Foundation has special responsibility. 

Collectively, this portfolio of investments carries forward Ireland’s commitment
to building a scientific and technological infrastructure that is the basis for a
21st-century knowledge-based economy. With this commitment in mind, the SFI
Board has established the vision, mission and goals you see on these pages.

At the core of SFI’s work are the skills and ideas of outstanding scientists and
engineers. The researchers show-cased in this report have come to Ireland from
Belgium, Canada, England, Japan, Scotland, Switzerland, and the USA. Others
here were already based in Ireland and now, through the funds SFI is able to
provide, can take their ideas further than ever before. Their ideas, like those
of their fellow researchers expressed in this report, will push the boundaries 
of knowledge in numerous areas relevant to every day life, from fertility to
Alzheimer’s, from medical imaging to telecommunications. In this report, they
describe this research in succinct, clear fashion and offer us a glimpse into their
curiosity, energy and vision. 

Such passion and commitment are attributes of achievement in science and
engineering that William Rowan Hamilton would surely have recognised. 
In his time, outstanding researchers depended for success mostly on the type 
of individual inspiration and struggle for excellence reflected by Dr. Hamilton’s
own moment on that Dublin bridge. But in 21st-century Ireland, confidence in
the power of outstanding research has become a national conviction. 

Today, Dr. Hamilton successors have the investments of a country behind them,
as well as the confidence in the value of exploration that is at the heart of SFI.
We believe that through research and the training of new generations of

scientists and engineers, they will generate knowledge upon which the economy
of tomorrow will thrive. We also believe that the places where this knowledge
emerges will become the places where business and industry invest and flourish.
From knowledge comes discovery, from discovery invention, from invention
production, and from production the economic growth that is essential to a
country’s social and cultural progress. In a time when knowledge is more
important than ever, research of the type shown in this report is crucial to the
advancement of the whole society. 

With these convictions in mind, we believe that the work these researchers
describe will prove important not only to science, but also to Ireland, as well as
to people around the world whose lives this work will eventually serve.
The Foundation’s grants mark the beginning of a new era in Ireland of
unrelenting scientific discovery. In its investment in these researchers and those
to come, another new idea has been written in stone: In Ireland, great science
and engineering are the foundations of knowledge, growth and prosperity.

We share this report with thanks to our partners in Ireland’s research enterprise,
namely those agencies and institutions across the country with which SFI works
closely on behalf of Ireland, education, economic development, science, and
engineering. We also thank our fellow members of the SFI Board and the SFI
staff. Finally, we thank the State leaders and the people they represent, who
have had the vision to create and support the Foundation. Most of all, we thank
the researchers themselves. We hope you enjoy learning about their work and
will continue to follow their exciting progress.

William C. Harris

Director General, SFI

SFI’s strategic investments will
produce results vital to Ireland’s
future. Specifically, through
these investments, by 2007,
SFI will 

i. Recruit to Ireland at least 50
researchers or research teams whose
accomplishments and recognition 
by international peers place them
amongst the top tier in their
disciplines. Collectively, these
researchers will be engaged in a
portfolio of creative science and
engineering research encompassing
the pursuit of long- and short-term
innovations in areas of biotechnology
(BioT) and information and
communications technology (ICT)
essential to Ireland’s future.

ii. Fund the development and expansion
of Ireland’s research infrastructure 
and core facilities associated with 
its grants and awards, and fund an
overheads cost structure, to make
Ireland an outstanding location for
productive research in the scientific
and engineering fields related to
national technological and economic
priorities.

iii. Initiate centres, institutes and teams
that establish valuable research links
between Irish research institutions 
and both Irish- and foreign-owned
companies engaged in BioT or ICT
research, including by attracting or
substantially increasing the research
and development (R&D) investments
in Ireland of at least ten foreign-
owned multi-national firms and by
producing at least five significant
research collaborations between
research institutions and indigenous
companies.

iv. Support research activities that
initiate the education and training of
a stream of post-graduate students
and post-doctoral students who bring
ideas from the funded research teams
and centres into universities, research
laboratories and industrial activities 
in Ireland.

v. Provide support for and, by working
with other relevant State agencies,
enable the development of a
technology-transfer system that is
bringing maximum economic benefit
to Ireland through leading-edge
intellectual property resulting from 
its investment in research and
technological development and
innovation.

We believe that through research and the training
of new generations of scientists and engineers,
knowledge will be developed upon which the
economy of tomorrow will thrive. – Dr. Harris

Strategic Focus
To fulfil this vision and mission, SFI
will focus on investments in the target
areas that

i. Develop Human Capital: Research and
development depend above all else
on the talent, ideas and energies of
outstanding individuals. SFI will build
programmes, fund educational
initiatives, provide resources, and
support infrastructure that enable
Ireland to educate, develop, recruit,
and retain outstanding internationally
competitive scientists and engineers
pursuing research in areas compatible
with Ireland’s ambitions for leadership
in a knowledge-based economy.

ii. Support Strong Ideas: Innovation
requires bold ideas, creative vision,
a passion for achievement, and the
highest levels of rigour and discipline.
SFI will seek out and support
individuals and ideas with the
greatest potential to bring lasting
excellence to research and innovation
within Ireland.

iii. Promote Partnerships: Effective
research and development require a
combination of resources and talents
to drive ideas forward rapidly. SFI will,
within its strategic remit, seek out and
support effective collaborations and
partnerships with agencies,
institutions, and industry in Ireland
and around the world that can best
advance Ireland’s research,
technological and economic
competitiveness.
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The funding of a number of immunology projects
by SFI has created a critical mass of researchers in
this area. – Professor Kingston Mills

Biotechnology disciplines explained

Biotherapeutics: We use this term here loosely to describe studies of biological systems that aim specifically to develop new
therapies. This term includes the investigation of genes or compounds produced by natural or genetically modified
microbes that can influence the immune system or other aspects of health or that have antimicrobial effects and thus might
protect against infection and disease.

Computational Biology/Biosensors: These areas involve the convergence of biological systems and devices, and have major
applications in medicine, environmental diagnostics, and the food and processing industries. Researchers are now able to
generate, store and analyse massive amounts of biological data. In computational biology, computers are used to analyse
these large datasets efficiently in ways that can lead to new discoveries. Biosensors, on the other hand, combine the
selectivity of biology with the capacities of electronics to provide powerful new analytical tools that can measure and
monitor biological environments. 

Functional Genomics: Functional genomics studies all the genes in an organism at once in a systematic way to determine
the functions of genes. This discipline involves large-scale experimental methods combined with statistics and computational
biology to make sense of the massive quantities of data generated. By identifying the function of genes, this work makes it
possible to understand the behaviour of biological systems and identify novel opportunities to discover new drugs.

Signal Transduction: Cells detect external stimuli and convert them into chemical signals that are then transmitted inside
the cells to receptors, resulting in the triggering of a cellular response. By understanding how these signals are received
and transmitted in both healthy and abnormal cells, researchers aim to develop novel drugs that can act specifically inside
the cell and alter biochemical pathways, leading to new and improved therapies of increased specificity.

Stable funding at this level
keeps together teams of highly
trained people. – Dr. Carmel Mothersill

Ireland is well positioned to help lead this biotechnology revolution. Not only are
we home to operational bases of nine of the top 10 largest pharmaceutical
companies in the world, but we also share in a European scientific culture making
rapid progress in the biotechnology areas. Already, employment in Europe’s
biotechnology industries totals 188,700, and turnover has reached €13.7 billion
annually, or 22% of all such activity worldwide. Ireland’s indigenous start-up
companies also give us a chance to become a significant biotechnology innovator
and knowledge-generator.

Such potential has led SFI to focus on supporting biotechnology research driven
by the bold ideas of investigators. In biotechnology, as in science in general, the
greatest advances typically emerge from major conceptual advances. Pursuing
novel realms of investigation, asking new questions, unlocking fresh insights into
nature—these activities are the basis of great discoveries and inventions.
Scientists who are entrepreneurs, rigourous in their work, experts in their field,
daring in their ambition—these are the researchers that generate crucial results
and ideas. And these are the types of researchers SFI supports. 

To ensure that such investments have maximum value, SFI is also facilitating
participation by researchers across Ireland in research-funding programmes run
by the European Union and other entities. Further, we are disseminating to
society at large information on biotechnological advances of value to the wider,
non-scientific community. We are determined to help inform societal decisions
and ensure that the achievements of Ireland’s finest researchers inspire a new
level of interest in the science of today and tomorrow.

In the pages ahead, you will get a glimpse into the minds of such researchers
within the Biotechnology Division. For simplicity’s sake, we have divided their
work into four general areas: signal transduction, computational
biology/biosensors, functional genomics, and biotherapeutics. Encompassed
within these areas is research that could impact our knowledge of fundamental
processes related to such serious challenges as cancer, cystic fibrosis, immune-system
malfunction, and chronic inflammation, as well as the production of more useful
vaccinations and even valuable chemicals. It is research that could be transformative.

In funding such work, SFI and its Biotechnology Division are helping Ireland become
a leader in some of the most promising fields of scientific investigation and economic
growth. At the core of this effort stand the people whose ideas you are about
to encounter.

John F. Atkins

Dr. John F. Atkins - Director (outgoing)‚ Biotechnology Division

Over the next few decades, research in the disciplines underlying biotechnology may

play as pivotal a role in social and industrial development as physics and chemistry

did following World War II. In genomics, proteomics, bioinformatics, structural

biology, and other areas of biotechnology, great opportunities await. The successful

mapping of the human genome, for example, has opened up the possibility of

diagnosing and treating many diseases and illnesses more successfully than ever before. 

‹  Introduction  ›8

Dr. Atkins with BioT Programme Officers 

Dr. Caroline Ang (l) and Dr. Niamh O'Dowd.
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Radiation and Environmental Science

Centre, Dublin Institute

of Technology (DIT)

Research: Harnessing the bystander effect

for biotechnology.

Email: cmothersill@rsc.iol.ie

Website: http://resc.dit.ie/

Dr. Mothersill (Ph.D., National University 

of Ireland, Dublin) is a zoologist who has

specialised in the cellular mechanisms

underlying the damage caused by low

levels of radiation. She worked in Saint

Luke’s Hospital before establishing one 

of DIT’s centres focused on developing

academic research ideas.

Previous institution: University of Edinburgh

Current institution: Dept. of Biochemistry,

National University of Ireland,

Galway (NUI-G)

Research: DNA double-strand break repair

and the maintenance of genomic stability.

Email: ciaran.morrison@nuigalway.ie

Dr. Morrison (Ph.D., Vienna University)

conducted doctoral research at the IMP,

Vienna, and held post-doctoral fellowships

at Kyoto University and the University of

Edinburgh.

Our research programme aims to understand the nature and mechanism of
bystander effects. These effects occur when a cell experiencing radiation, such 
as during radiotherapy, sends a signal to cells not hit by the radiation. When this
happens, un-irradiated cells act as if they have been irradiated. As a result,
cancer patients undergoing treatments that involve radiation face a special
challenge. But this process may also provide a way of helping to fight cancer
because of how the cells appear to alert their counterparts to the presence of
damaging agents.

So far, researchers know that the signal in the bystander effect travels through
liquid media. It is also thought to involve a chemical of small molecular weight.
However, no one knows the nature of the chemical or of the transduction of the
signal. By solving such mysteries, we might be able to figure out, for example, why
certain genes that appear to underlie the emergence of cancer become unstable.

This research is obviously important because of its potential for health and
medicine. It also tackles problems surrounding cancer treatment in a novel way,
by seeking to understand how the body coordinates responses to types of cancer
therapy. Clearly, if the mechanism leading to the bystander effect could be
harnessed, we could exploit the tissues’ ability to regulate or coordinate
responses in a way that helps patients. With the SFI funding, we have the
resources to keep our team together for years to focus on rising to that challenge.

DNA can be damaged by chemicals such as cigarette smoke or by radiation such
as chemotherapy. DNA damage can kill cells directly but also can cause
mutations, which are a major underlying cause of cancer. Certain DNA-repair
genes, though, help protect chromosomes from breakage. 

This programme will investigate the effects that mutations in DNA-repair genes
have on chromosome stability. We also hope to characterise new DNA-repair
genes. Our aim is to define how cells normally protect themselves from DNA
damage and chromosome instability. This information may help us find out how
to increase the sensitivity of dividing cells to DNA damage, as induced by radio-
or chemotherapy. 

Research in cancer biology is both very challenging and competitive. The generous
support from SFI is essential for this project to have any chance of producing
results with value in the international arena. I can offer good salaries and a
well-funded research environment and therefore attract good people, the most
important scientific resource. Even with this commitment, though, academic
individualism will not lead to success against international competition.
To succeed internationally, Irish researchers have to focus as much as possible
and collaborate on niche areas. 

Dr. Ciaran Morrison

Dr. Carmel Mothersill

‹  Signal transduction  › ‹  Signal transduction  › 11

I can offer good salaries and
a well-funded research
environment and therefore
attract good people.
– Dr. Morrison

Biotechnology
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Dept. of Genetics, Trinity College, Dublin

(TCD)

Research: Functional organisation of

eukaryotic genomes.

Email: khwolfe@tcd.ie

Website: http://wolfe.gen.tcd.ie

Prof. Wolfe (Ph.D., TCD), a member of the

Royal Irish Academy, joined TCD in 1992

following post-doctoral research at Indiana

University.

Dept. of Biochemistry, University College

Cork (UCC)

Research: Multiple alignment methods for

the genome era.

Email: d.higgins@ucc.ie

Website: http://www.ucc.ie/ucc/depts/

biochemistry/staff/dhigg.html

Dr. Higgins (Ph.D., TCD) has worked on

bioinformatics since 1985 and has

established a worldwide reputation in the

field of sequence alignment, especially for

work on the Clustal package. He has held

positions in Dublin, Heidelberg and

Cambridge.

Evolution is a subject that many people would assume has no relevance to
biotechnology. But in the past few years it has become obvious that one of the
most efficient strategies for identifying the important elements of genomes is
using what is called comparative genomics. For example, we are looking for groups
of genes that have remained together during exceptionally long evolutionary
periods, such as during the 400 million years separating fish from humans,
because these groups are likely to have been kept together by natural selection. 

Comparisons between species are much more effective tools for understanding
gene function than even the most advanced bioinformatics methods that work
with one sequence alone. Fortunately, in this field, Ireland has dynamic research
groups in several universities. By networking, we provide each other with
invaluable feedback.

The information in the human genome underpins entire areas of biological and
medical research, but is completely inaccessible without up-to-date
bioinformatics techniques. We run computer programs or write new ones to
compare many related DNA or protein sequences and relate them to biological
or clinical information quickly and accurately. For example, the entire genetic
codes of humans and mice and several other organisms have recently been
determined. The information that is contained in these genome sequences is of
incalculable importance in medicine and basic science. We can help meet that
potential of this extremely complicated data. Already, our computer programs
are in use in literally tens of thousands of laboratories worldwide. 

Dr. Des Higgins

In this field, Ireland has dynamic
research groups in several
universities. – Professor Wolfe

We are interested in how you take large numbers of
related DNA or protein sequences and compare

them to each other. – Dr. Higgins

Professor Ken Wolfe

13
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Professor Ann Burnell

Dept. of Biology, National University of

Ireland, Maynooth (NUI-M)

Research: The exploitation of

anhydrobiotic genes for the preservation

of intact proteins, cells and tissues in 

a dry state.

Email: ann.burnell@may.ie  

Website: http://www.may.ie/academic/

Professor Burnell (Ph.D., NUI–G) has

lectured at NUI-M since 1974, and is

currently dean of the science faculty. 

She is an expert in the field of nematode

genetics.

Dr. Alexander Evans and

Dr. Patrick Lonergan

Dept. of Animal Science, University College

Dublin (UCD)

Research: Functional genomics of tissue

development in reproduction. 

Website: http://www.ucd.ie/~ascience

Dr. Evans (Ph.D., University of

Saskatchewan) completed post-doctoral

training at Cornell University before

beginning his work at UCD in 1996. 

Dr. Lonergan (Ph.D., UCD) completed post-

doctoral training in Norway and France

before returning to UCD’s Dept. of Animal

Science in 1997.

Although water is essential for life, a number of organisms can enter a state of
suspended animation that allows them to survive in a dry state for indefinite
periods. This remarkable ability is called anhydrobiosis, or life without water.
This project, on which I am collaborating with Dr. John McCaffrey of the NUI-M
Department of Chemistry, is aimed at gaining a deeper understanding at the
molecular level of anhydrobiosis in the nematode (eelworm) Panagrolaimus. 

Such an understanding may lead to new methods of shipping and storing
biological products. Many vaccine formulations, for example, must be
refrigerated, which is not always practicable in Third World countries. 
In addition, advances in tissue engineering mean that over the next decade,
human cells will be used more and more like drugs: pancreatic cells for
transplantation into diabetic patients, new skin to treat burns, skin patches
secreting growth factors to aid wound-healing. Understanding anhydrobiosis
may ultimately lead to the availability of off-the-shelf cells and tissues that can
be used to treat various human disorders. 

In various species, there has been a significant decline in fertility in recent years
due to numerous factors. Our research aims to better understand the
development of reproductive tissues and to correlate this with fertility.
Specifically, our research will increase knowledge of the cellular and molecular
factors that impact on reproduction, such as follicle growth and oocyte and
embryo development. 

While the biochemistry of intracellular mechanisms regulating cell
differentiation has been well studied in simple organisms and in well-defined
culture systems, reproductive tissues as they relate to fertility in mammals have
received relatively little attention, particularly in terms of the fundamental
molecules and genes that regulate function. Knowledge gained from this
research will make it possible to develop strategies that more effectively control
many or all of these processes involved in fertility enhancement or contraception. 

Dr. Alexander Evans and Dr. Patrick Lonergan

Professor Ann Burnell

15
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This research
may lead to the
availability of
off-the-shelf
tissues to treat
human
disorders.
– Professor Burnell
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Dept. of Biochemistry, TCD

Research: Pathogen-derived

immunomodulatory molecules: future

immunotherapeutics and vaccines.

Email: kingston.mills@tcd.ie

Website: http://www.tcd.ie/Biochemistry/

sfi-mills.html

Prof. Mills (Ph.D., TCD) has worked at

University College and the National

Institute for Medical Research, London,

and was dean of science and founding

director of the Institute for Immunology

at NUI-M.

Dept. of Microbiology, TCD

Research: The Fis global regulator and virul-

ence gene expression in Salmonella enterica

serovar Typhimurium, in vitro and in vivo.

Email: cjdorman@tcd.ie

Website: http://www.tcd.ie/Microbiology

Before becoming chair of microbiology at TCD,

Prof. Dorman (Ph.D., University of Dublin)

held a Royal Society University Research

Fellowship at Dundee University. He has been

awarded the Fleming Medal by the Society

for General Microbiology in recognition of

his work on bacterial gene regulation.

Previous institution: VIB-University of Gent

(Flanders Interuniversity Institute for

Biotechnology)

Current: Dept. of Medicine and

Microbiology, UCC

Research: Study of elements controlling

human interleukin-10 expression and

secretion in the recombinant probiotic Lacto-

bacillus salivarius UCC118 and pre-clinical

evaluation in inflammatory bowel disease.

Email: l.steidler@ucc.ie 

Website: http://www.ucc.ie

Prof. Steidler (Ph.D., University of Gent)

developed lactic acid bacteria that secrete

bioactive cytokines and created the invention

that allows these live bacteria to be used as

therapeutic tools, such as for treatment of in-

flammatory bowel disease with interleukin-10.

The immune system protects the body against infection, but pathogens, which
include bacteria, viruses, and parasites, can evade immune responses by
producing molecules that subvert protective immunity. The objective of our
research is to examine the role of pathogen-derived molecules in modulating
immune responses. This will lead to the development of new or improved vaccines.

By exploiting the immunomodulatory function of pathogens, our work also
provides a new approach to developing therapies for inflammation and immune-
mediated diseases, such as arthritis, multiple sclerosis, colitis, and asthma. 

We have a unique combination of expertise and models together with the
continuity of five years of major funding from SFI that will allow us to make a
significant impact in the field of immunology. Moreover, the funding of a
number of immunology projects by SFI has created a critical mass of researchers
in this area. This is generating high-profile papers and intellectual property and
is attracting collaboration with industry, including major pharmaceutical
companies with operations in Ireland.

The behaviour of microbes largely reflects which genes are switched on or off at
any moment. Among the genes the Fis protein controls are those responsible for
making the Salmonella bacterium pathogenic. We aim to understand the
molecular mechanisms through which it governs expression of these traits.

Microbes such as Salmonella are among the most thoroughly understood cell
types in biology, making this an ideal model in which to study fundamental
principles. The information gained will not only inform strategies for treating
infectious diseases, but will also influence biotechnology by revealing details of
gene regulatory circuits likely to be exploited by microbes used in production
processes. Ireland has significant strengths in molecular microbiology, and the
potential for success is very good indeed.

Crohn’s disease is a life-long intestinal inflammation and is characterised by
diarrhoea, anaemia and malnutrition. Current treatments cause major side-
effects and are very expensive. Our approach has the potential to drastically
reduce both of these problems. We are modifying a selected strain of bacteria to
make it more powerful in combating intestinal inflammation and more useful in
treating critical-care patients. The strain will be constructed so that it is safe for
the patients as well as for the environment. 

With the Alimentary Pharmabiotic Centre now established within UCC, the
critical mass and necessary disciplines to combat such intestinal inflammatory
diseases through research are brought together. This combined approach is
unique in the world and will make UCC and Ireland leading entities in intestinal
biology, an area of key importance to human well-being.

Professor Lothar Steidler

Professor Charles J. Dorman

Professor Kingston Mills

The funding of a
number of
immunology
projects by SFI has
created a critical
mass of researchers
in this area.
– Professor Mills

Our approach has the potential to
drastically reduce side effects, and it
is cost effective. – Professor Steidler
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Dept. of Biochemistry, TCD

Research: Toll-like receptors: targets for

intervention in inflammatory and

infectious diseases.

Email: laoneill@tcd.ie

Website: http://www.tcd.ie/Biochemistry/

LONeill.html

Prof. O’Neill (Ph.D., University of London)

served as a post-doctoral fellow at the

University of Cambridge until his

appointment in 1991 as lecturer at TCD. 

In 1999, TCD appointed him associate

professor in biochemistry.

Dept. of Biochemistry, Biosciences Research

Institute, NUI-Cork

Research: Characterisation of new genes

that are associated with cellular

transformation and insulin-like growth

Factor I Receptor function.

Email: r.oconnor@ucc.ie

Website: http://www.ucc.ie/ucc/depts/

biochemistry/staff/roc.html

Dr. O’Connor (Ph.D., NUI–M) spent 10 years

abroad working in cancer research in

private industry and academia, including

fellowships in Philadelphia and Germany. 

Institute of Immunology, NUI-M

Research: Determination of stem-cell and

differentiation pathways within the lung

epithelium.

Email: shirley.odea@may.ie

Website: http://www.may.ie/academic/

biology/sodlungepithelial.shtml

Dr. O’Dea (Ph.D., Dublin City University

[DCU]) received a Marie Curie Fellowship

and a Salvesen Fellowship to work at the

University of Edinburgh before returning

to Ireland as an SFI-funded investigator.

My research programme aims to uncover the inner workings of our immune
systems at the most fundamental molecular level. In effect, it is a voyage of
discovery since we have much to learn about our immune system, which is
essential for eliminating largely bacterial and viral infections. 

We are specifically working on a family of proteins called Toll-like receptors.
These sense bacteria and viruses and act as a wake-up call for our defences. They
are important because over-activation of the immune system can lead to death,
in a manner akin to friendly fire. Over-activation occurs, for example, in septic
shock. At the same time, under-activation can allow the microbe to get a
foothold and cause disease. The system can also do damage through
inflammatory diseases, which include rheumatoid arthritis and inflammatory
bowel disease. 

I believe my research into Toll-like receptors will lead to better drugs to treat
infections and inflammatory diseases. I also am convinced that by supporting
programmes like this, SFI will put Ireland firmly on the world map as a place to
carry out excellent biotech research and attract related companies to carry out
research here.

We are exploring how a protein called the IGF-1 receptor that is present on the
surface of most cells in the body acts to keep our cells and tissues alive, and how
it can contribute to the development of cancer. In particular, we are investigating
how the IGF-1 receptor allows certain cells to escape the normal quality-control
mechanisms that should prevent them from becoming cancerous and metastatic. 

Our work has recently identified new cellular proteins that are activated by the
IGF-1 receptor in carrying out this process. Further work should lead to an
understanding of the molecular changes that occur as cancer progresses and
should also suggest ways to develop new treatments. Since we are investigating
a series of previously unknown proteins, we are also going to generate new
knowledge about the ways in which normal cells in the body move around and
interact with one another.

There is an urgent need for research into basic lung-biology processes,
particularly in Ireland, which has high rates of lung cancer and asthma and the
highest incidence of cystic fibrosis in the world. 

However, the magnitude of the gap between gene sequence information, such
as that obtained from the Human Genome Sequence Project, and disease
alleviation is increasingly evident. In lung biology, this problem is largely due to
a lack of understanding of the cell populations involved in disease processes. As
a result, biotechnological and pharmaceutical strategies and subsequent
successful clinical applications have been hindered. 

In this programme, stem cells responsible for maintaining healthy lungs will be
identified, along with some of the important molecules that control them. In
addition, mechanisms involved in disease development will be studied. By
delivering essential insights into fundamental lung epithelial-cell processes, this
research programme may lead to improved therapies and treatments for diseases
affecting many people.

Dr. Rosemary O’Connor  

Professor Luke O’Neill

This problem is largely due
to a lack of understanding
of the cell populations
affected by diseases.
– Dr. O’Dea

Dr. Shirley O’Dea

I believe my
research will
lead to better
drugs to treat
infections and
inflammatory
diseases.
– Professor O’Neill
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Dept. of Biochemistry, Biosciences Research

Institute, UCC

Research: Functional characterisation of

Rab4- and Rab11-interacting proteins in

endosomal recycling.

Email: m.mccaffrey@ucc.ie

Website: http://www.ucc.ie/ucc/depts/

biochemistry/staff/mmccaffrey.html

Dr. McCaffrey (Ph.D., University of London)

has conducted research in several of

Europe’s leading research institutes. In

1991, she was appointed lecturer in

biochemistry at UCC. 

Dept. of Physiology, TCD

Research: Investigation of the role of

synaptic plasticity in generating

Alzheimer’s disease in the mammalian brain.

Email: ranwyl@tcd.ie

A lecturer in neuroscience at TCD for 24

years, Prof. Anwyl (Ph.D., University of

Birmingham) has concentrated his research

on the mechanisms of synaptic

transmission in the brain, especially

synaptic plasticity.  

Intracellular membrane transport is an essential process, necessary for correctly
transporting, sorting and delivering biomolecules to their required cellular
location as well as for maintaining organelle homeostasis. Therefore, properly
controlled transport into, within and through cells, which form our tissues and
organs, is essential for health and survival. The crucial physiological importance
of membrane transport is underscored by the plethora of diseases that affect,
or are implicated in, intracellular trafficking. Thus research into this vital cellular
process has implications for diseases such as diabetes, cystic fibrosis, BSE,
and Huntington’s.

My group studies the biochemical machinery that controls trafficking events.
Specifically, we have been characterising two regulatory proteins critical for this
process, and recently identified a new family of proteins (Rab11-FIP’s). With this
SFI grant, we will investigate specific molecular events that affect intracellular
trafficking. This is an intellectually complex, expensive and cutting-edge field of
functional molecular cell biology.

My research programme is attempting to discover the cellular processes at
synaptic connections in the brain that underlie learning and memory. It involves
functional measurements of synaptic transmission in an area of the brain called
the hippocampus, an area important in laying down memories. I am making
measurements of the long-term increase in synaptic transmission between
nerve cells that occurs in response to an increased input, and elucidating the
mechanisms of such increased transmission. I am especially attempting to
understand the deficits of synaptic consolidation that occur during
Alzheimer’s disease. 

This research is important for Ireland because it may lead to the development of
drugs to alleviate conditions such as Alzheimer’s.

Dr. Mary W. McCaffrey

Professor Roger Anwyl

Dublin Molecular Medicine Centre &

Conway Institute for Biomedical &

Biomolecular Science, Dept. of Medicine &

Therapeutics, UCD

Research: Macrophage migration inhibitory

factor, aberrant remodelling/repair &

chronic inflammation.

Email: seamas.donnelly@ucd.ie

Dr. Donnelly (M.D., Fellow, Royal College

of Physicians of Ireland) is a physician

scientist who specialises in applying basic

science to treat human disease.

Dept. of Biochemistry, TCD

Research: Pharmacological manipulation of

bilirubin levels: implications for neonatal

jaundice and coronary care.

Email: tmantle@tcd.ie

Website: http://www.tcd.ie/

Biochemistry/TMantle.html

Dr. Mantle (Ph.D., UK Council for National

Academic Awards) has spent 25 years

trying to understand how enzymes work,

and was awarded the Royal Irish

Academy’s Medal for Biochemistry in 1999

for his work on molecular enzymology.

Chronic inflammation, be it chronic bronchitis, rheumatoid arthritis or lung
fibrosis, significantly interferes with the day-to-day lives of many people,
including those in Ireland. Treatments can overcome symptoms but oftentimes
not stop the underlying disease. Our research focuses on finding the regulatory
mechanisms driving these diseases. If we can increase our understanding of the
mechanisms, then specific inhibitors can be designed that, at the molecular level,
therapeutically target chronic inflammation and limit disease progression.

It is an exciting time in Ireland for this type of science. With the investments in
biomedical research, a critical mass of senior scientific expertise is being
established. This will allow scientific work of the highest international quality
and a seamless integration with industrial partners that generates a solid
platform of native Irish biotechnology industry.

Many clinical problems require the inhibition or activation of key enzymes or
receptors. With the completion of the human genome and many pathogenic
organisms, it is feasible to clone and express at will. Techniques for studying
protein ligand interactions are also now well developed, creating potential for
novel drug targets and drugs.

With SFI’s support, for the first time in 25 years my lab has sufficient funds to
follow significant work to completion in a reasonable period. Our goal is to
provide novel first-generation pharmacological therapies for a common clinical
problem. We are trying to establish that a certain enzyme (BVR-A) is a logical
target for treating neonatal jaundice and the rare genetic disease Criglar Najar
Syndrome. This will allow the design of better inhibitors to prevent the disease.

Dr. Seamas Donnelly

Dr. Tim Mantle

This research has implications for diseases such as
diabetes, cystic fibrosis, BSE, and Huntington’s.
– Dr. McCaffrey

Our research focuses on finding the regulatory
mechanisms driving these diseases. – Dr. Donnelly
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Our goal is to provide novel first-generation
pharmacological therapies for a common clinical problem.
– Dr. Mantle
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Transducers Group, NMRC, University

College Cork

Research: Interfacial processes for future

bioelectroanalytical sensing.

Email: damien.arrigan@nmrc.ie

Dr. Arrigan (Ph.D., UCC) held positions in

industry and academia before taking his

position with NMRC. In 2001, he received

the Society of Analytical Chemistry’s Silver

Medal from the Royal Society of

Chemistry–Analytical Division, the first Irish

citizen so honoured. 

Previous institution: Nanotechnology

Research Institute, Advanced Industrial

Science and Technology, Japan

Current: TCD

Research: The function of nanoscale

complex systems.

Email: suzi.jarvis@tcd.ie

Website: http://www.nanotechnologyre-

search.info

Prof. Jarvis (Ph.D., University of Oxford)

has made invited contributions to two

books and serves on the editorial board of

Review of Scientific Instruments. 

Dept. of Genetics, TCD

Research: Establishing functional proteomic

maps of proteins involved in apoptosis.

Email: martinsj@tcd.ie

Website: http://www.tcd.ie/Genetics/

research/molcellbiology.htm

Prof. Martin (Ph.D., NUI-M), Smurfit

Professor of Medical Genetics at TCD, was

recently ranked by the Institute for

Scientific Information in Philadelphia within

the top four scientists (82,000 were

included in the analysis) working in his

field over the past decade.

Previous institution: Brigham and Women’s

Hospital, Harvard Medical School

Current: The Conway Institute, UCD

Research: Impact of hypoxia on cAMP-

dependent pro-inflammatory gene

expression in epithelial cells.

Email: cormac@zeus.bwh.harvard.edu

and ctaylor@mater.ie

Dr. Taylor (Ph.D., UCD) returned to Ireland

from Harvard to establish an independent

research group. He obtained funding

through the National Institutes of Health

(USA) and the Wellcome Trust before

receiving support from SFI.

We are investigating how the body eliminates cells that are infected, damaged,
malfunctioning, or are simply no longer required. Failure to rid the body of
these cells can lead to cancer, immune dysfunction or persistent infection.
Understanding this process, which is called apoptosis, at a molecular level will
almost certainly lead to more effective treatments for such diseases. 

Diminished tissue blood supply, which is called ischemia, is associated with
diseases including stroke, cancer and chronic inflammation, such as Crohn’s
disease. Under such conditions, cellular oxygen demand exceeds supply, resulting
in a dangerous state of oxygen deficiency known as hypoxia. Cellular hypoxia
contributes to the progression of disease by specifically activating the expression
of an array of genes that trigger harmful effects. 

To investigate the mechanisms underlying the hypoxic response, we expose cells
to conditions of low-oxygen tension, investigate the impact on global gene-
expression, and elucidate the underlying regulatory events involved. A greater
understanding of these events will allow the development of new therapeutic
strategies in diseases for which limited effective treatments are available.
The significant funding from SFI means we can apply state-of-the-art
techniques and attract the best scientists to work on this project. The result is
high-quality research and productivity in an internationally competitive field.

Professor Seamus J. Martin
We are trying to develop new tools for measuring important substances by
looking at the way biology moves ions into and out of cells. By copying this
process, which is called biomimetics, we hope to develop sensors that can solve
chemical measurement problems. These devices would prove useful not only in
the laboratory, but also in such areas as monitoring fermentation processes used
in production of new drug substances or in monitoring toxic substances in the
environment. Our work provides the foundations on which such devices can be
constructed. The processes we plan to investigate will also provide information
relevant to new measurement systems for the biotechnology industries that
Ireland will develop.

We are working on understanding, manipulating and utilising the function of
molecules on the nanometre scale to help construct the foundations on which
both nanotechnology and biotechnology will be built. In this context, function
encompasses complex electronic, medical, catalytic, optical, and mechanical tasks,
ultimately performed at unprecedented densities and speeds. 

One of the biggest challenges is to understand the often sophisticated interplay
such molecules have with their environment. If, for example, we could make a
conceptual advance in understanding the role of water in biological function, then
this would constitute a major contribution across many fields of biology and help
to develop new biocompatible materials, diagnostic methods and drug delivery.

Ireland has been very successful in attracting industry in the areas of
biotechnology and pharmaceuticals. The relatively small size of the country
facilitates the building of strong links between this industry and Ireland’s
academic institutions. This potential, combined with the determination of SFI to
turn Ireland into a powerhouse of basic research, provides a unique research
environment that should create considerable international interest.

Dr. Damien Arrigan

Dr. Cormac Taylor

Failure to rid the body of these cells can lead to cancer,
immune dysfunction or persistent infection.
– Professor Martin

‹  Computational Biology/Biosensors  ›

Professor Suzanne P. Jarvis

Significant funding from SFI means we can apply
state-of-the-art techniques. – Dr. Taylor

‹  Signal Transduction  ›

This could constitute a major contribution across
many fields of biology. – Professor Jarvis
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Dept. of Biochemistry, TCD

Research: Computational approaches 

to the representation and analysis of

metabolic systems and synaptic events.

Email: ktipton@tcd.ie

Website: http://www.tcd.ie/Biochemistry/

KTipton.html

Prof. Tipton (Ph.D., University of Cambridge)

was a lecturer at Cambridge before

moving to TCD as professor of biochemistry

in 1977. A member of the Royal Irish

Academy, he has published extensively in the

areas of enzymology and neurochemistry. 

Dept. of Microbiology, UCC

Research: Post-translational machinery

responsible for a L-Serine to D-Alanine

conversion in the lantibiotic peptide

lacticin 3147; the role of modified amino

acids in antimicrobial activity.

Email: c.hill@ucc.ie

Website: http://www.ucc.ie/ucc/depts/

microbio/

Prof. Hill (Ph.D., UCC) focuses his research

on molecular microbiology, and in 1995

initiated a joint programme in

antimicrobial research with Dr. Paul Ross 

of Teagasc (Moorepark).

Enzymes catalyse the complex, interconnected metabolic processes that
essentially manage cell and tissue function. We maintain the official
International Union of Biochemistry and Molecular Biology (IUBMB) enzyme
nomenclature/classification system as well as the Web-based IUBMB-Nicholson
metabolic-pathways maps. This allows us to develop automated presentations of
metabolic networks so that, on demand, scientists can find interrelationships and
determine, for example, the ramifications of inhibiting specific enzymes. 

Our work should aid in the selection of target enzymes for rational drug design,
and will be of value to the pharmaceutical, biotechnological and fine-chemical
industries. It also adds an extra dimension to the existing strengths of
computational research in Ireland.

The discovery and exploitation of antibiotics in the middle of the last century
heralded a new dawn for medicine. Infectious diseases were largely brought
under control as new antibiotic classes were discovered and brought to market.
However, the emergence of pathogenic bacteria resistant to these traditional
antibiotics poses a significant threat to human health. 

To help overcome that serious problem, we are focused on a unique type of
bacterially produced antimicrobial peptide called lacticin 3147. Large-animal
trials have proved it works against pathogens, including drug-resistant strains. 
It is also an Irish-owned technology. But lacticin has a highly complex molecular
structure, with many unusual residues. Specifically, we are interested in an
enzymatic conversion that is essential for the activity of the antimicrobial
peptide. If we can determine the role of these highly unusual residues, then
it may lead to the development of new antimicrobials capable of reducing 
the impact of disease. 

Professor Keith Tipton

Professor Colin Hill   ‹  Biotherapeutics   ›

Dept. of Psychiatry, TCD

Research: A genomic analysis of the major

psychotic disorders.

Email: mgill@tcd.ie

Website: http://www.tcd.ie/Psychiatry/

Neuropsychiatry/

Prof. Gill (M.D., TCD) developed the

Neuropsychiatric Genetics Research group at

TCD. It focuses on the clinical and molecular

genetics of disorders such as schizophrenia,

autism, Attention Deficit Hyperactivity

Disorder, and Down’s Syndrome.

In recognition of their international

standing, the group will host the 2004 World

Congress of Psychiatric Genetics in Dublin. 

Dept. of Biology, Institute for

Bioengineering and Agroecology, NUI-M

Research: Metabolic engineering of the

chloroplast for health and industry.

Email: Phil.Dix@may.ie

Website: http://www.may.ie/academic/

Prof. Dix (Ph.D., University of Leicester)

held post-doctoral positions in Szeged,

Hungary, and the Dept. of Genetics,

University of Newcastle-Upon-Tyne. NUI-M

appointed him lecturer in biology in 1980

and an associate professor in 1998.

The major psychoses—schizophrenia and bipolar affective disorder—and related
disorders are extremely common, affecting about three percent of the population
at some point in their lives. Taken together, these psychoses cause significant suffering
and loss of productivity. Little is known about their biological substrates except
that the disorders are familial, due, in the main, to shared genes within families. 

By comparing a large sample of cases that have been characterised in detail with
samples from the Irish population as control cases, we aim to fine-map regions
of the genome and the candidate genes thought to contain susceptibility genes.
Our techniques estimate with considerable accuracy the frequency of DNA variants
in pooled samples of cases and controls. Identifying the genes tells us which proteins
are involved, for example, in regulating mood or producing hallucinations, and is
a pre-requisite to better diagnoses, treatments and the possibility of prevention.

This project aims to show some of the benefits that will emerge for both health
and industry if we can modify carbohydrate and protein metabolism in plastids.
The plastid, or chloroplast, genome has great potential for safely and efficiently
integrating and expressing foreign genes. This will make it a factory for
producing large amounts of recombinant protein, such as vaccines and
antibodies, and products such as starch and oils. If we can do this, then we can
develop crop-based systems for creating these valuable products. 

However, plastid transformation is difficult, and only five countries–the USA,
Ireland, Germany, the UK, and France–have a significant track record in the
technology. Ireland, and NUI-M in particular, has a pivotal role in the European
effort in this field. With this SFI project, we can pursue new lines of enquiry
distinct from those under investigation with our EU partners.

Professor Philip J. Dix

Professor Michael Gill

Ireland has a pivotal role in the European effort in
this field. – Professor Dix

The emergence of pathogenic bacteria resistant 
to traditional antibiotics poses a significant threat 
to human health. – Professor Hill

‹  Functional Genomics  ›
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Previous institution: University of Zürich,

Switzerland

Current: Dept. of Biochemistry, UCC

Research: Functional and evolutionary

(epi)genomics of genomic imprinting,

dosage effects and apomixis technology

development in plants.

Email: spillane@botinst.unizh.ch

Between 1998 and 2002, Dr. Spillane

(Ph.D., TCD, Dublin) worked on genomic

imprinting and apomixis with Prof. Ueli

Grossniklaus at the Cold Spring Harbour

Laboratory, the Friedrich Miescher

Institute, and the University of Zurich.

Plant seeds from wheat, barley and legumes are major contributors to Irish diet
and nutrition, whether in processed form, such as with bread, cereals and beer,
or in whole-grain form. Seeds of just three cereals–rice, wheat and
maize–provide over half of global plant-derived energy intake. And seed
development is intricately linked to the process of plant reproduction. 

We investigate how genes regulate plant reproduction and seed development.
We focus on reproductive genes displaying different activities, whether inherited
from the mother or the father (genomic imprinting), and also genes displaying
different activities when more gene copies are present (dosage effects). We also
aim to identify key genes controlling whether seeds are generated sexually
(amphimixis) or asexually (apomixis). 

Apomixis technologies in agriculture could revolutionise the very slow process of
plant breeding, generating more crop varieties better tailored to agro-ecological
niches. From a national standpoint, such plant genetics will be increasingly
valuable to Ireland’s agri-food business competitiveness, especially as we enter a
new era of nutri-genomic tailoring of diet to human biology. This SFI-funded
programme contributes to developing this crucial aspect of Ireland’s research
and economic base.

Dr. Charles Spillane

‹  Functional Genomics  › ‹  Functional Genomics  ›

From a national standpoint, such plant genetics will
be increasingly valuable to Ireland’s agri-food
business competitiveness. – Dr. Spillane

Previous institution: Stanford University

Current: Dept. of Genetics, TCD

Research: A molecular genetic approach to

elucidate brain-wiring mechanisms in the mouse.

Email: Kevin.Mitchell@tcd.ie

Website: http://www.tcd.ie/Genetics/staff/

Kevin_Mitchell.html

Dr. Mitchell (Ph.D., University of California,

Berkeley) conducted post-doctoral research at

the University of California-San Francisco

and Stanford. 

Dept. of Animal Science and Production, UCD

Research: Analysis of mammalian physiological

and genetic regulatory networks. using cDNA

microarrays.

Email: david.machugh@ucd.ie

Website: http://www.ucd.ie/~ascience

Dr. MacHugh (Ph.D., TCD) worked at the TCD

Dept. of Genetics from 1989 to 1999. He has

published extensively on molecular genetic

diversity and the evolutionary origins of

domestic cattle and related species.

Research in my lab is aimed at understanding how instructions encoded in the
genome direct the assembly of the circuitry of the mammalian brain. During
embryonic development, billions of initially isolated nerve cells must connect to
each other in specific ways. Each nerve cell extends a projection that is guided to
its targets by molecular signals in its environment, which it detects with an array
of receptor proteins on its surface. Using molecular genetics in the mouse, we
are trying to identify the genes that encode such proteins. These genes may be
important in disorders where defects in connectivity are thought to underlie
neurological or psychiatric symptoms such as autism, schizophrenia, and forms of
epilepsy and mental retardation. 

Collaboration with researchers investigating the genetics of such disorders in
humans and with cognitive scientists performing high-resolution structural and
functional imaging should allow us to move back and forth rapidly between
basic research in the mouse and applied clinical work in humans.

Our research aims to use powerful new molecular tools to develop novel
approaches to combating serious diseases that constrain agricultural productivity.
In this regard we are using DNA microarrays capable of monitoring gene
expression and function in a massively parallel fashion across thousands of genes
simultaneously. Initially, we are targeting bovine tuberculosis, a bacterial
infection, and African trypanosomiasis (sleeping sickness), a parasitic infection.
With the SFI funding, we can compete at an international level in these areas
and potentially spin-off a range of scientific and commercial opportunities.

Dr. Kevin J. Mitchell

How do instructions encoded in the genome direct
the assembly of the circuitry of the mammalian brain? 
– Dr. Mitchell

We are using DNA microarrays capable of monitoring
gene function in a massively parallel fashion across
thousands of genes simultaneously. – Dr. MacHugh

Dr. David MacHugh

Biotechnology



information and
communications
technology
SFI has transformed the prospects
for scientific research in Ireland.
– Professor Michael Coey

Information and Communications Technology disciplines explained

Computer Science/Software: Today’s world is powered by software, and computer systems form the foundation of almost
every electronic device, from washing machines to medical instruments. Even most cars have up to 80 individual computers
that control the engine, brakes and more. In the future, computers will be able to customise information for individual needs
and make it easier than ever for people to interact with computer-controlled equipment. Paradoxically, the key to this simplicity
is sophisticated software and deep scientific theories of computation, both of which will result from SFI-funded programmes.

Microelectronics/Systems: At today’s rate of progress, the size of design features on silicon chips will approach atomic
dimensions within the next two decades. This advance will require entirely new approaches to device modelling, circuit
design, materials processing, and device interconnection. With billions of components on a single chip, levels of
functionality and complexity will be achieved that dramatically change approaches to systems design.

Nanotechnology: The ability to manipulate materials at the atomic scale will permit breakthrough advances in the fields of
ICT and BioT. New probes of material structure and electronic properties to atomic precision will provide vital insights into
the workings of nature, and will allow fresh approaches to the design of the next generation of ultra-small electronic devices.

Photonics: Photonics technologies already impact a range of industries from telecommunications to healthcare, chemical
manufacturing to construction, and the automotive to the aerospace industries. Research into novel photonic devices and
systems will enable further advances, such as improved processing and transmission of information, higher density of
information storage, and improved imaging techniques for medical diagnostics and surgery.

Dr. Alastair M. Glass - Director‚ ICT Division

Information and communications technology (ICT) involves fields that underpin the

study of physical components, systems, networks, storage, transmission, and software.

It also involves the underlying disciplines of mathematics, computer science, physics,

chemistry, materials science, and electrical engineering.

Dr. Glass with ICT Programme Officers, seated,

Dr. David Vernon (l) and Dr. Eoin O'Sullivan.

Research in such areas has transformed the economic and social systems of the
world. Innovations ICT has made possible, such as the computer, e-mail, cellular
phones, satellites, and digitised information, have changed the way we live,
work and communicate. Through these and other developments, ICT has become
a driving force of industrial activity, commerce, and logistics, and made possible
databases that manage economic activities from train schedules to stock
markets. Indeed, more than any combination of fields in the history of
civilisation, ICT has increased the sharing of knowledge and ideas, expanded
access to information, and in essence made the world a smaller place.

Ireland has benefited from and contributed to the impact of ICT as few other
countries. In the last two decades, large multinational companies in knowledge-
based companies driven by ICT have established themselves in Ireland and
helped to foster unprecedented growth in the Irish economy.

Ireland now faces the challenge of solidifying technological advancement as a
permanent contributor to our society and economy. Roughly speaking, knowledge-
based economic growth establishes itself in a society via a three-phase process: first,
via largely outside investment; second, via a combination of outside and indigenous
support; and third, via indigenous growth that provides the centrepiece of research
and development into which outside investors inject additional funds and ideas. 

Ireland has now entered the second phase of its ICT development. Through SFI, it
is investing with great focus in ICT research that will support foreign investment and
will become the third phase of knowledge-based ideas and innovation. Toward
that end, SFI is supporting outstanding researchers with considerable individual
and team grants, whether they are already in Ireland or moving to Ireland to
establish their laboratories in-country. We also are providing them with adequate
resources to conduct world-class research, supporting them in pursuing daring
areas of exploration, and helping to leverage their research into economic value. 

SFI is also determined to encourage and support research partnerships between
academic institutions and industry. Such partnerships provide researchers with
the sharpest insights into critical technological issues and expedite the
development of new industries out of which jobs, ideas and societal value grow.

In the pages ahead, we are proud to share with you the vision of the researchers
we are currently funding. In their work, you will see the growth of a world-
leading Irish research operation. More than that, in their work, you will see the
potential of this research for science, engineering and society. On behalf of my
colleagues in ICT, I hope you enjoy this glimpse into the future.

Alastair M. Glass
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We can move quickly from basic research into the
commercial area as opportunities arise. – Professor Eoin O’Reilly
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Previous institution: Imperial College,

London (ICL)

Current: Dept. of Experimental Physics, NUI-G 

Research: Advanced techniques of optical

imaging and their application in

biomedicine and information technology.

Email: c.dainty@nuigalway.ie

Website: http://optics.nuigalway.ie

The career of Prof. Dainty (Ph.D., ICL)

spans 30 years of research in imaging

science and applied optics. He has

published approximately 115 peer-

reviewed papers, co-authored or edited

five books, and supervised 34 Ph.D.

students. He is president of the European

Optical Society.

Dept. of Experimental Physics, NUI-M

Research: The development of an

integrated quasi-optical and

electromagnetic numerical simulator for

the computer-aided design and analysis of

novel terahertz systems.

Email: anthony.murphy@may.ie

Website: http://www.may.ie/academic/

Prof. Murphy (Ph.D., University of

Cambridge) joined NUI-M in 1988, and was

appointed head of his department in 2002.

His research team has strong international

collaborations.

This research addresses practical issues that have the potential to improve the
quality of life—for example, by improving eyesight in an increasingly aged
population—or create wealth through new or improved products—for example,
through digital photography. Our goal is to strengthen the fundamental
knowledge of imaging and optics in Ireland and to make practical applications 
in information technology and healthcare possible. 

It is important that we build a stronger research culture in Irish universities, 
like NUI-Galway, which largely focused on undergraduate teaching in the past.
Strengthening this culture implies change in almost all aspects of operating a
university, from accounting to security. By providing these grants and significant
overhead funding to the universities, SFI is spreading the message that research
pays. This is consistent with practices at the world’s top research universities, which
are funded largely from research grants and contracts, and not from undergraduate
fees and direct state aid.

Scientists use the term terahertz, or THz, for extremely high-frequency radio
waves. The ability of THz rays to penetrate deep inside materials will one day
make it possible to non-invasively read inside the covers of old manuscripts,
detect concealed plastic materials for security screening purposes, and create
new quality-control tools for the semiconductor industry. As part of our
programme, we are creating a prototype brain-imaging system that will have
exciting applications both as a brain-computer interface and for medical imaging
of the brain and other soft tissue. 

Achieving the potential of the THz requires innovation in such technologies as
nanotechnology, photonics, quantum electronics, and quasi-optics. We are
recognised as world experts in this area of optics. Hence, for the field to move
rapidly, it is imperative that we develop modern computer-aided design tools.
Because of NUI-M’s expertise in quasi-optics and SFI’s support, Ireland can have a
strategic advantage in a pivotal area of THz technology. 

Professor J. Anthony Murphy 

We will be developing modern CAD tools with
applications in THz brain imaging.

– Professor Murphy

Professor Chris Dainty

Information and Communications Technology

This research addresses practical
issues that have the potential to
improve the quality of life.
– Professor Dainty
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Previous institution: McMaster University

Current: Dept. of Computer Science &

Information Systems, University of Limerick

Research: Mathematical foundations,

practical notations, and tools for reliable

flexible software.

Email: David.Parnas@ul.ie

With 35 years of leading-edge research

and more than 200 publications, Dr. Parnas

(Ph.D., Carnegie Mellon University) is one

of the world’s best-known researchers in

software development methods. In

addition to holding professorships at

leading universities, he has advised

industry and governments on the

development and use of state-of-the-art

software technology.

Dept. of Computer Science, UCD

Research: MUSTER–Multilingual Ubiquitous

Speech Technology Enhanced and

Rethought.

Email: Julie.Berndsen@ucd.ie

Website:

http://cspeech.ucd.ie/~cliste/muster/

Dr. (Carson-) Berndsen (Dr. Phil., University

of Bielefeld) was a wissenschaftliche

Assistentin at the University of Bielefeld

before joining UCD’s Dept. of Computer

Science in 1998. She was recently named a

senior lecturer. 

Previous institution: University of York

Current: Cork Constraint Computation

Centre (4C), UCC

Research: Sensitivity analysis, solution stability

and uncertainty in constraint programming.

Email: tw@4c.ucc.ie

Website: http://4c.ucc.ie/~tw

Prof. Walsh (Ph.D., University of Edinburgh)

came to Ireland after holding a prestigious

UK Engineering and Physical Sciences

Research Council five-year advanced

research fellowship. He had been a Marie

Curie post–doctoral fellow in Italy and

France, and a post–doctoral fellow at the

University of Edinburgh.

Ireland’s desire to become a high value-added economy has led to a change of
emphasis from capacity to capability and a strategic recognition that research
excellence will be needed to underpin this transformation. Because many Irish
companies develop, modify or rely on software, Ireland can improve its economic
viability by improving the capabilities of its software developers. 

Our objective is to develop notations, methods and tools that improve the state
of the art in software development. We stress techniques that will improve the
quality of the software. We will also work with industry on larger case-study projects
to obtain information about the effectiveness of our methods, transfer the technology
to our partner companies, and ensure that the work is of value to software developers.

The SFI grant is essential to this work. Without it I would not have brought my
research effort to Ireland. Hitherto, I worked only with graduate students, each
of whom worked on a small piece of the pie. The result was a lot of crumbs,
each of which was good, but which did not fit together into a coherent whole.
SFI has provided me with the resources to do the job right.

Speech and language technology has been developed for the major languages,
but we face a great challenge applying it to endangered and minority languages,
such as Irish. In our project, we want to develop a common basis for making
speech-recognition and speech-synthesis systems useful in any application.
For example, most systems have to be trained for a specific application, so that,
say, tourist-information systems and language-learning software only respond
to a particular language. Our research focuses on fine-grained linguistic
information that can lead to generic techniques applicable across many
languages. That information would enable the system to adapt to different
languages automatically rather than having to be re-trained for each language. 

Since Irish would benefit from this work, it is important that research in Ireland
into this area focuses on such generic technologies. The SFI Investigator Award
offers us the unique opportunity to combine fundamental research, which is
imperative in achieving the vision of ubiquitous speech and language technology,
with innovative methodologies for practical multilingual applications. 

My research goal is to make technology that does not break as soon as the
problem changes modestly. An important aspect of this challenge is developing 
a theory of sensitivity analysis so that the most critical aspects of a problem can
be identified. This allows us to tackle one of the major problems with computers
today, namely systems that fail as soon as the parameters change slightly.
For example, we do not want a shipping schedule to collapse just because
one lorry is late.

At 4C, we have perhaps the largest critical mass of researchers in the world
working in constraint programming. But this challenging, adventurous research
requires a long view, and I am immensely pleased that SFI has the courage to
make such investments.

Professor David Lorge Parnas

Dr. Julie Berndsen

Professor Toby Walsh
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We face a great challenge applying technology to
endangered and minority languages, such as Irish.
– Dr. Berndsen
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SFI has provided me with the
resources to do the job right.
– Professor Parnas



35‹  Nanotechnology  ›

Previous institution: University of Oxford

Current: TCD

Research: Nanostructures and molecule

mechanics.

Email: john.pethica@tcd.ie

Website: http://www.nano.tcd.ie

Prof. Pethica (Ph.D.‚ University of

Cambridge)‚ previously professor of

materials science at Oxford‚ is also founder

and director of Nano Instruments Inc.

(USA). He became a Fellow of the Royal

Society in 1999 and has received such

international honours as the Hughes

Medal (2001) and the Holweck Medal from

the French Physics Society (2002).

Dept. of Physics‚ TCD

Research: Studies of surfaces and interfaces

of magnetic oxides on the nanometre and

atomic scale‚ and development of their

heterojunctions for information storage

applications.

Email: ivchvets@tcd.ie

Website: http://www.tcd.ie/Physics/

Nanotechnology/

Prof. Shvets (Ph.D.‚ Moscow Institute of

Physics and Technology) is a pioneer in the

area of spin-polarized scanning tunnelling

microscopy.

Dept. of Physics‚ TCD

Research: Conception and implementation

on nanoscale spin electronics.

Email: jcoey@tcd.ie

Website: www.tcd.ie/Physics/Magnetism

Prof. Coey (Ph.D.‚ University of Manitoba)

is an internationally recognised authority

on magnetism and its applications‚ holding

degrees from universities in Ireland‚ UK‚

France‚ and Canada. He is the author of

more than 500 technical papers and

patents and several books.

Our research has two aspects. First is the underlying science of structures made
up of very few or even single molecules and atoms. There are important
challenges here in understanding the basic properties, and in manipulating the
structures at this, the nanometre-size scale. We have a particular interest in
liquids, especially water, which, at the level of a few molecules, is the still-puzzling
key to the structure of most biological molecules and thus living creatures.  

The second aspect of our work is the engineering and processing of new
nanoscale materials and devices. Technologies affected range from new and
cheaper types of sensors, through novel data-storage devices to reduction of
wear in machinery. The opportunity here to turn science into useful products
helps explain the high interest in nanotechnology throughout the world.

This work is especially promising because Ireland offers a fertile environment for
spinning off novel technologies. I developed experience with this process in the
USA, and Ireland’s open and connected position in Europe and the world helps
the flow and exchange of ideas, expertise and people. The country can now look
forward to competing with and leading the world’s best in science and technology.

Almost all computer chips are made of silicon, the workhorse of modern computers
and electronics. But the search for new materials to replace silicon is underway
because, although silicon-based technology has continuously improved, its
fundamental limitations are likely to stall improvements over the next decade or so. 

We are studying what could be the foundation of future electronics technology,
magnetic oxides. In particular, we strive to understand the structural properties
emerging at their interfaces and surfaces during spin-electronic events, which are
at the nano-level. If we can demonstrate the relevance of this large class of materials
to spin electronics, it could be of value to the whole of information technologies.  

We do, though, have to watch that proper attention is given to transforming
this expected wealth of results into increased economic activity through
generation of patentable intellectual property, interaction with Irish-based
companies, and spin-off activities. I know we have that potential in my area. 

Traditional electronics exploits the electric charge on the electron but ignores its
magnetic spin. By studying how the electron can preserve its magnetism as it
travels through novel structures of different materials engineered on the
nanoscale—meaning tens-of-atoms wide—we not only add a new dimension to
basic science, but also help pioneer a new technology.

Spin electronics has already transformed magnetic recording‚ thanks to spin valve
sensors‚ and it may soon deliver non-volatile memory—computers that are ready to work
the instant you switch them on. Future developments will involve integration of magnetism
with electronics‚ optics and molecular biology in novel nanoscale architectures. 

By making it possible to build teams around leading researchers‚ and providing
them with the tools they need to compete internationally‚ SFI has transformed
the prospects for scientific research in Ireland. We can expect to see leading-
edge science emerge in Ireland in key areas of information and computation
technology and biotechnology that will influence how we live 20-50 years hence.

Professor Igor V. Shvets

Professor Michael Coey

Professor John B. Pethica

‹  Nanotechnology  ›

SFI has transformed the
prospects for scientific

research in Ireland.
– Professor Coey

We have to watch that proper attention is given to
transforming this expected wealth of results into
increased economic activity. – Professor Shvets
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Dept. of Electronic and Electrical

Engineering‚ UCD

Research: Nonlinear effects in

communications circuits and systems.

Email: Orla.Feely@ucd.ie

Website: http://www.ucd.ie/eleceng

Dr. Feely (Ph.D.‚ University of California‚

Berkeley) is a senior lecturer at UCD and

has won a number of awards for teaching

and research.

Dept. of Applied Mathematics‚ UCC 

Research: Mathematical modelling of

randomness for applications in ICT and BioT.

Email: j.gleeson@ucc.ie

Website:

http://euclid.ucc.ie/pages/staff/gleeson

Dr. Gleeson completed his Ph.D. at

California Institute of Technology as a

Fulbright Scholar‚ and won its Carey Prize

for best doctoral dissertation in applied

mathematics (1999).

Previous institution: Dublin Institute for

Advanced Studies

Current: Communications Network Research

Institute‚ DIT

Research: Measurement-based resource

management in communication networks‚

operating systems and parallel processors.

Email: John.Lewis@dit.ie

Website: http://www.cnri.dit.ie

Professor Lewis (Ph.D.‚ Queen’s University

of Belfast) began research in quantum

theory applied to atomic systems at

Belfast‚ and taught himself mathematics

by teaching it at the University of Oxford.

The stringent requirements on today’s communications systems mean that they
operate close to their performance limits‚ where complex nonlinear effects
become significant. Our aim is to study these effects and contribute to the
understanding of communications circuits and systems and the development of
new ones. This work will involve the application of fundamental methods from
circuit and system theory‚ nonlinear dynamics and stability theory to a range of
important practical problems. 

Ireland has a number of world-class companies—both multinational and
indigenous—designing circuits and systems for leading-edge communications
applications. We will work with these companies to identify and solve problems
encountered in design‚ and in doing so will educate a talented team of
post-graduate researchers. This activity will add to the value these companies
gain by choosing Ireland as a location for their activity.

From stock market prices to the motion of atoms‚ randomness and
unpredictability surround us. The language of mathematics enables us to
describe the effects of randomness in terms of averages and probabilities‚ and so
discern order behind the apparent chaos. Random fluctuations in electronic
circuits‚ for example‚ interfere with mobile-phone conversations. A mathematical
description of such noise allows us to predict the probability of interference‚ and
so find ways to control or eliminate it. Similar equations describe the random
motion of molecules in tiny fluid-filled channels‚ and so are important in
designing next-generation biotechnology devices. 

Our goal is to develop mathematical and computational tools for tackling these
problems‚ with an emphasis on finding methods applicable in the variety of
situations involving random effects. Irish universities have always produced
top-quality mathematicians‚ and their collaboration with scientists and engineers
will provide a fundamental foundation for the indigenous science and
technology industry.

This project will develop measurement techniques‚ statistical estimators and
closed-loop control systems for use in resource management systems. Providing
efficient resource allocation is essential for the economic viability of multi-service
networks‚ which carry data‚ voice and video.

An indigenous Irish company‚ Corvil Networks‚ is already pioneering the
development of software that can be embedded in routers to produce traffic
descriptors for use in resource management systems. Our collaboration with
Corvil can help make Ireland the world leader in this field.

Dr. James P. Gleeson

Professor John T. Lewis

Dr. Orla Feely

Our goal is to find
methods applicable in the
wide variety of situations
involving random effects. 
– Dr. Gleeson
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This project will develop
measurement techniques‚
statistical estimators and

closed-loop control
systems for use in resource

management systems.
– Professor Lewis

We will work
with these
companies to
identify and
solve problems
encountered in
design.
– Dr. Feely
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Previous institution: University of New

Hampshire

Current: Dept. of Computer Science‚ 4C,

University College Cork

Research: The study of constraint-based

reasoning and programming.

Email: e.freuder@4c.ucc.ie

Website: http://www.4c.ucc.ie

Prof. Freuder (Ph.D.‚ Massachusetts

Institute of Technology) is a Fellow of the

American Association for Artificial

Intelligence and of the European

Coordinating Committee for Artificial

Intelligence‚ and the founding editor-in-

chief of the journal Constraints.

Dept. of Computer Science‚ TCD

Research: The Knowledge Discovery

Project: Tools to uncover new knowledge

through data mining in bioinformatics‚

medical informatics and finance.

Email: Padraig.Cunningham@tcd.ie

Website:

http://www.cs.tcd.ie/Padraig.Cunningham/

Prof. Cunningham (Ph.D.‚ TCD) has over 15

years of experience in applied research in

industry and academia.  

Vision Systems Group‚ School of Electronic

Engineering‚ DCU

Research: Automated computer analysis of

Computed Tomography (CT) Colonography

image data sets for the detection of

colorectal cancer using standard and low-

dose radiation CT acquisition.

Email: paul.whelan@eeng.dcu.ie

Website: http://www.eeng.dcu.ie/~vsl/

Prof. Whelan (Ph.D.‚ Cardiff University) has

specialised in computer vision research

since 1985. Having begun his research

career in industry‚ he joined the faculty of

engineering and design at DCU in 1990.

Our research is pursuing advances in computer science that will make it easier
for computers to help us make choices. For example‚ how do I assign jobs to all
my repair crews to most efficiently satisfy my customers and use my personnel?
Constraints arise in design and configuration‚ planning and scheduling‚ and
other contexts‚ including in telecommunications‚ Internet commerce‚
transportation‚ and supply-chain management. We want to make constraint
programming more powerful‚ more practical and easier to use.

We also are addressing the great need for highly skilled practitioners of this
valuable technology. First‚ we are adding to Ireland’s expertise in this field by
training post-graduate students and post-doctoral scientists. Second‚ we are
seeking to automate the technology and expand the areas where the
technology can be put to use without advanced training. Ultimately the
implications of this research programme go beyond constraint programming to
the challenge of making computational power more accessible to us all.

Today‚ vast amounts of data are being generated and held in electronic form.
In fields such as biotechnology or medicine‚ the data is so extensive that
software tools must support the analysis. 

Our project will focus on data from three sources: the genome‚ financial trading
and medicine. I intend to seek out collaborations with other scientists and
industrial researchers who have large amounts of data that we might analyse to
produce new insights useful across society. Our objective is to develop tools and
techniques that will find application in areas as diverse as foreign-exchange
trading and medical-decision support. For example‚ mobile devices could inform
diabetes or heart patients who are monitoring their own conditions
electronically that the decision-support system has indicated their symptoms are
degrading and they need to get treatment.

Our focus is on developing specific non-invasive computer-assisted diagnostic
(CAD) techniques that improve detection of early colorectal cancer and polyps
using computed tomography colonography (CTC)‚ which scans a patient’s
abdominal region. The images are then automatically analysed by a computer to
determine whether a potentially cancerous polyp exists‚ thus replacing existing
invasive procedures. Research links with Dr. Helen Fenlon and Dr. Padraic
MacMathuna of Mater Misericordiae Hospital bring a valuable dimension
to this research.

Colorectal cancer causes 925 deaths each year in Ireland. Yet it can be prevented
if precursor polyps are discovered and removed early in their course. CAD-CTC
provides the potential for non-invasive‚ earlier‚ and easier detection and
treatment of many serious illnesses. It is at the boundaries of the medical and
ICT disciplines like these that significant progress can be made. 

Professor Pádraig Cunningham

Professor Paul F. Whelan

Professor Eugene C. Freuder

The implications
go to the
fundamental
challenge of
making
computational
power more
accessible to us all.
– Professor Freuder
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It is at the boundaries of the
medical and ICT disciplines
that significant progress
can be made.
– Professor Whelan (shown with Dr. Fenlon)
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Dept. of Computer Science‚ UCC

Research: Efficiency-oriented programming

languages.

Email: m.schellekens@cs.ucc.ie

Website: http://www.cs.ucc.ie/~mpcs

Dr. Schellekens (Ph.D.‚ Carnegie Mellon

University) is editor of the journals Annals

of the MCFA and Applied General

Topology and has been a European

Commission Marie Curie Fellow.

Dept. of Electronic and Electrical

Engineering‚ UCD

Research: Modelling techniques and

simulation algorithms for high-

frequency/high-speed electronic circuit and

system design.

Email: tom.brazil@ucd.ie

Website: http://hertz.ucd.ie

Prof. Brazil (Ph.D.‚ NUI) worked in a

leading industrial microwave research

centre in the UK before moving to UCD in

1980. There‚ he built the Microwave

Research Group into an internationally

known research centre in the field.  

Dept. of Computer Science‚ UCD

Research: Reliable and scalable

information services.

Email: nick@ucd.ie

Website: http://www.cs.ucd.ie/staff/nick

Dr. Kushmerick (Ph.D.‚ University of

Washington) leads a team of ten

researchers that receives additional

funding from the U.S. Office of Naval

Research.

Previous institution: University of Strathclyde

Current: Hamilton Institute, NUI-M

Research: Analysis and design of

interacting computer, controlled systems.

Website: http://www.hamilton.may.ie

Prof. Leith (Ph.D.‚ University of Glasgow)

works at the interface between

computing‚ communications and control—

disciplines at the foundation of designing

and understanding software systems.

Today’s World Wide Web offers an ocean of data and services‚ from airline
reservations to weather forecasts. Tomorrow’s Web will give rise to autonomous
information agents that leverage this content. A central challenge‚ however‚ is
that such agents cannot easily understand today’s Web content. For instance‚ a
transportation logistics agent might find freight forwarders from directory
services‚ request quotes from appropriate vendors‚ use weather forecasts to
estimate transportation delays‚ and so on. But it must know how to query each
weather service‚ and notice that forecasts for Vienna and Wien relate to the
same city. My research team is developing automatic-learning methods enabling
agents to overcome these problems in harvesting Web content and services.

Ireland’s high-tech economy is software led. In this area‚ the trend is toward not
only large-scale interconnected or networked systems‚ but also moving software
off the desktop and into the environment‚ such as to embedded systems in
which software interacts directly with the physical world. Examples range from
cars that are packed full of software to mobile devices and the intelligent
network infrastructures required to support broadband-wireless data services. 

In my research‚ I want to better understand the behaviours of complex systems
formed from interconnected and embedded systems. For example‚ the software
protocols that implement the Internet provide a communications medium of
remarkable scalability that is robust to changing conditions. Why? These
protocols were‚ after all‚ originally designed for a much smaller‚ slower and
more homogeneous network than today’s Internet. Importantly‚ will they be
capable of meeting the challenges‚ for example‚ of expanding to gigabit links
and broadband wireless? By answering such questions‚ we hope to make a major
contribution to understanding modern software systems and realising the
potential of these technologies.

Dr. Nicholas Kushmerick
Real-time software is developed via real-time programming languages and is
widely applied in telephone exchanges‚ satellite communications‚ medical
equipment‚ chemical-plant control‚ stock-market analysis‚ and robotics.

We target improvements in these languages with a unique approach combining
three areas: semantics of programming languages‚ complexity and real-time
languages. Current real-time languages can only estimate the longest possible
running time of a program on its inputs and‚ based on this crude estimate‚
assign computation resources. For programs that run‚ on average‚ much faster
than the worst case‚ this situation leads to a waste of resources. Our mission is 
to determine the software running time directly from the running time of the
software components in order to guarantee a reasonable degree of precision.

My project is focused on the computer-based modelling and mathematical/
physical analysis of semiconductor devices‚ microwave circuits and complete
high-frequency systems. Solving these problems is critical to developing future
high-data-rate wireless systems‚ ultra-fast computers‚ and large-capacity optical
communications systems.

This research addresses a mainstream area of worldwide concern for the long-
term future of electronic and communications systems. It involves difficult
theoretical and analytical challenges‚ but it is precisely in areas of this kind that
Ireland needs to be strong to be a competitive knowledge-based player at world
level. I value the SFI grant especially because it has allowed me the freedom to
define my research goals over the medium term in order to have a real impact at
that level. I particularly commend the rigour and quality of the peer-review process
used by SFI. It is the best safeguard that the country’s research money is spent wisely.

Dr. Michel Schellekens

Professor Thomas J. Brazil   ‹  Computer Systems and Components   ›

I particularly commend the rigour and quality of the
peer-review process used by SFI. – Professor Brazil

Professor Douglas Leith

We develop automatic learning methods that will
make it possible to harvest Web content and
services. – Dr. Kushmerick
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Computational Modelling Group‚ NMRC‚

University College Cork

Research: Computation of the mechanical

and electrical properties of

oxide/semiconductor structures.

Email: Jim.Greer@nmrc.ie

Website:

http://www.nmrc.ie/research/computational

-modelling-group/index.html

Dr. Greer (Dr. rer. nat‚ Albert-Ludwigs-

Universität) has worked for Mostek‚ Texas

Instruments and Hitachi. He was a lecturer

at TCD before moving to NMRC. 

Dept. of Electronic and Electrical

Engineering‚ UCD

Research: A signal-processing perspective

on multi-carrier communications. 

Email: Conor.Heneghan@ucd.ie

Website: http://eleceng.ucd.ie

Dr. Heneghan (Ph.D.‚ Columbia University)‚

a senior lecturer at UCD‚ worked as a post-

doctoral researcher at Boston University

and as the New York Eye and Ear

Infirmary’s director of tele-informatics

before joining UCD.

The design of microelectronics technologies is changing. Previously‚ the atomic
structure of devices could be ignored. This is no longer true. Modern electronics
relies on transistors that operate on an atomic scale within personal computers
and other electronic devices. But there is no clear path showing how to
incorporate atomic-scale phenomena into current design tools. 

Within our research programme‚ we are developing tools that will solve this
problem and help create new microelectronics. We are developing and applying
software that enables the design of nanoscale structures‚ and allows for the
prediction of voltages and currents in these structures so they can be used as the
building blocks for new microelectronics technologies. Expertise in this area is
vital to Ireland’s microelectronics design industry.

This programme addresses ways to optimise transmission of digital information
using a technique called multi-carrier communications‚ in which a
communication channel such as a telephone line is broken into multiple virtual
sub-channels. This technique simplifies the engineer’s job in combating both
dispersion due to the channel and noise that arises from the external
environment. The technique has recently been widely adopted—it is used in
wireless local-area networks and broadcast of digital television. 

Research in this area will allow us to more closely approach the theoretically
achievable limits of communication techniques. Expertise in this area is also
vital to Ireland’s microelectronics design industry‚ since many indigenous
companies are focused on designing specialised chips and algorithms for wireless
communications.

Dr. Jim Greer

Dr. Conor Heneghan

There is no clear path forward showing how to
incorporate atomic-scale phenomena into current
design tools. – Dr. Greer

We got to where we are in significant part through
the repatriation of skilled talent. – Professor Kennedy

Dept. of Microelectronic Engineering‚ UCC

Research: Design Methodology for Next-

Generation Fractional-N Frequency

Synthesizers.

Email: Peter.Kennedy@ucc.ie

Website: http://www.ue.ucc.ie

Prof. Kennedy (Ph.D.‚ University of

California‚ Berkeley)‚ head of his

department at UCC since 2000‚ was

awarded a Golden Jubilee Medal by the

IEEE Circuits and Systems Society as one of

the leading contributors to the field of

circuits and systems in the past 50 years. 

Dept. of Experimental Physics‚ UCD

Research: Opening the extreme ultra-violet

lithography source bottleneck: the

development of a 13.5 nanometre plasma-

based source for the semiconductor industry.

Email: gosullivan@speclab.ucd.ie

Website:

http://www.ucd.ie/~speclab/home_page.html

Prof. O’Sullivan (Ph.D.‚ UCD) has published

extensively on spectroscopy of atoms and

ions and applications of laser-produced

plasmas. 

Microelectronic designers invent the microchips that are revolutionising our
world. The cost of designing a microchip can run to tens of millions of dollars;
mistakes cost millions of dollars in redesign effort and lost market opportunities.
Therefore‚ designers need to ensure that their creations work. This goal can be
achieved by developing accurate mathematical models of the microchips and
solving the equations that describe them. If the model of a microchip behaves
correctly‚ then the microchip itself will probably work properly. The goal of our
research is to develop accurate mathematical models for frequency synthesizers‚
the microchips that generate the frequencies used in wireless communications.

In the design of mixed-signal microchips‚ which connect the digital world of
computers to the real world‚ Ireland is in the top five in the world. We got to where
we are in significant part through the repatriation of skilled talent. Now we must grow
our own ideas if we are to survive and thrive in this highly competitive business.

The doubling of processing power every 18 months—Moore’s Law—requires the
production of ever-smaller components on silicon chips. Past 2005‚ feature sizes smaller
than 70 nanometres are called for‚ but current microelectronics fabrication techniques
will not work at such scales. Unless this problem is solved‚ it will lead to a restructuring
of the semiconductor industry‚ with major implications for Ireland’s economy. 

We have identified a potential solution. When a high-power laser pulse hits a
target containing tin‚ a highly ionised plasma is produced that emits intense pulses
of extreme ultraviolet (UV) radiation at 13.5 nanometres‚ the wavelength selected
by industry because of the availability of optical components at this wavelength. 

The optimum target composition and laser-operating parameters‚ however‚ still
need to be identified. With SFI funding‚ we have the support necessary to
exploit some 25 years of experience in extreme UV spectroscopy of laser-
produced plasmas and the underlying atomic physics‚ and we aim to use them to
tackle a massive technological problem.

Professor Michael Peter Kennedy

Professor Gerry O’Sullivan
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Dept. of Electronic and Computer

Engineering‚ University of Limerick

Research: All-optical processing using

semiconductor optical amplifiers in

terabit/s photonic communication systems.

Email: michael.connelly@ul.ie

Website: http://www.ece.ul.ie/research/

ocrg/ocrg.htm

Dr. Connelly (Ph.D., UCD) has published

extensively on optical communications and

sensors, including a book on semiconductor

optical amplifiers. He has participated in

many international research projects.

Dept. of Physics, UCC

Research: Non-linear dynamics and

quantum optics of semiconductor lasers.

Website: http://www.physics.ucc.ie/staff/

g.huyet.html

Dr. Guillaume Huyet (Ph.D., University of

Nice), formerly of the University of the

Balearic Islands and the University of

Strathclyde, has been an SFI investigator

at UCC since 2002.

Photonic technologies form the infrastructure underlying global communication
systems. To create truly broadband systems‚ photonic devices must achieve high-
speed optical data-processing. Semiconductor optical amplifiers will play a
leading role in this development. In cooperation with Dr. Liam Barry and Dr.
Pascal Landais at Dublin City University‚ we will explore the usefulness of these
amplifiers via research spanning fundamental physics‚ device and system design‚
experimental characterisation‚ and system evaluation. The programme will
create closer linkages between the collaborating universities and bring together
two research teams that can achieve substantive‚ innovative research with an
international reputation. 

My project aims to investigate the properties of semiconductor lasers to improve
communication technologies and develop novel applications. Lasers are used in
many applications‚ from DVD players and eye surgery to optical communications.
We study the behaviour of these devices for both fundamental and applied
purposes. For example‚ we analyse the performance of lasers used to re-amplify
light as it propagates in optical fibres. We are also interested in developing
devices for emerging technologies such as quantum-information processing and
computing. This research may lead to the development of various new types of
lasers that could reduce the price of broadband Internet. 

Dr. Michael Connelly

Dr. Guillaume Huyet

Previous institution: University of Surrey

Current: NMRC‚ University College Cork

Research: The physics of next-generation

ICT photonic devices and the ICT photonic

software laboratory.

Email: eoin.oreilly@nmrc.ie

Website:

http://www.nmrc.ie/research/sfi/index.html

Prof. O’Reilly (Ph.D.‚ University of

Cambridge) joined the University of Surrey

in 1984‚ where he was head of the Dept.

of Physics prior to moving to NMRC in

September 2001. 

Dept. of Physics‚ UCC

Research: Femtosecond laser-induced fibre

Bragg and long-period gratings.

Email: niko@physics.ucc.ie

Website: http://www.physics.ucc.ie

Prof. Nikogosyan (Ph.D.‚ Moscow State

University) has authored more than 130

journal publications and five books‚ including

the renowned Handbook of Nonlinear

Optical Crystals (third edition in 1999).

Photonics describes systems that operate not just by moving electrons about‚ but
also by manipulating light. Semiconductor optical sources are among the key
photonic components underpinning technologies from high-bandwidth
telecommunications to bio-medicine. Nevertheless‚ to make photonics as pervasive
as electronics‚ we need breakthroughs in the physics of advanced materials. 

My research programme is a multi-level investigation of semiconductor lasers
and materials. Our most fundamental studies investigate interactions between
electrons and photons on ultra-short timescales—less than a billionth of a
second. We want to understand the electronic and optical properties of new
materials such as extreme semiconductor alloys‚ as well as what are called
artificial atoms‚ based on semiconductor quantum dots‚ to predict and optimise
their performance in laser applications. We also seek ways to physically modify
devices on a sub-micron scale to enhance their optical functionality. 

I chose to move to NMRC because it has significant activity in semiconductor
materials‚ including their growth and characterisation. NMRC can prototype new
materials‚ enabling us to move quickly from basic research into the commercial
area as opportunities arise.

Fibre gratings are key elements of modern research and communication technology‚
used in everything from spectrometers in laboratories to fibre-optic lines carrying
transcontinental messages. These gratings are fabricated by exposure with ultraviolet
light‚ and the origins of the photosensitivity of the glass are not fully understood.

Using a novel source of high-intensity femtosecond UV-light pulses‚ we will
develop a new approach to the grating formation. We expect to improve the
methods of their fabrication and make them more stable. Under our
experimental conditions‚ the light interacting with the fibre core will be
absorbed by a special ‘two-photon’ mechanism‚ leading to the formation of
much stronger refractive index change than under conventional UV irradiation.

Professor Eoin O’Reilly

Professor David N. Nikogosyan
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We analyse the performance of lasers used to
re-amplify light as it propagates in optical fibres.
– Dr. Huyet

To create truly broadband systems‚ photonic devices
must achieve high-speed optical data-processing.
– Dr. Connelly

We can move quickly from basic research into the
commercial area as opportunities arise. – Professor O’Reilly



Dept. of Physics‚ TCD

Research: Quantum-dot microlasers with a

spherical dielectric microcavity for fibre-

optic communications.

Email: jdonegan@tcd.ie

Website: http://www.tcd.ie/Physics/People/

John.Donegan/

Dr. Donegan (Ph.D.‚ NUI-Galway)

conducted post–doctoral research at

Lehigh University and the Max-Planck-

Institute‚ Stuttgart. His research work is

dedicated to the physics and technology 

of semiconductor photonic devices. 

Previous institution: University of North

Carolina‚ Chapel Hill

Current: Dept. of Chemistry‚ TCD

Research: Nanoscale science and

technology for future information and

communication technologies.

Email: jboland@tcd.ie

Website:

http://www.chem.unc.edu/people/faculty/b

olandjj/jjbindex.html

Prof. Boland (Ph.D.‚ California Institute of

Technology) served from 1984-94 as a staff

member at the IBM Watson Research

Centre and until 2001 as the J.J. Hermans

Professor of Chemistry at UNC-Chapel Hill.

On a fundamental level‚ we are exploring how light interacts with matter—in
particular‚ how light is produced and how to get it out of the materials most
efficiently. Specifically‚ we are developing microlasers so small that 2000 of them
will fit in one centimetre. We will make them using a transparent latex sphere
on top of which we put a semiconductor material that produces light. We will
study the optical properties that result and how to couple light from the
microlasers into optical fibres. Finally‚ we will explore the manipulation of
microlasers‚ using so-called optical tweezers‚ which are a focused laser beam 
that traps a microlaser near the laser focus. 

If we succeed‚ then these microlasers will be useful in optical communications
and manipulating biological systems such as DNA.

Although advanced microelectronics is central to the Irish economy‚ the future
of microelectronics itself hinges on the continuous refinement of existing 
silicon-process technologies. This refinement process‚ however‚ becomes
increasingly difficult as device size approaches the nanometre scale. 

Our team will address this issue by first establishing the basis for existing
technologies via a detailed atom-level description of present-day silicon
processing. This understanding will extend the useful life of existing process
technologies into the nanometre regime. Our second strategy involves new
protocols for assembling‚ fabricating and testing nanometre-scale device
structures. Our goal is to use nanometre-scale objects that can themselves be
assembled into functional device structures. 

In the ICT area‚ there are remarkable opportunities for chemists to collaborate
with colleagues in this type of work. Chemists‚ in fact‚ hold the key to the
controlled design and functionalisation of nanoscale materials. This is an exciting
opportunity for chemists to take a lead role in this area. Indeed‚ these
collaborations are essential to the success of nanoscale programmes in Ireland.

Dr. John Donegan

Professor John J. Boland

Semiconductor materials are at the heart of nearly all optoelectronic devices‚
such as the laser diodes used in DVD players‚ LEDs for lighting and display‚ and
receivers used in telecommunications. Our project aims in part to develop a
novel class of semiconductor material‚ zinc oxide (Zn0)‚ whose properties will
work significantly better in such devices.

ZnO emits light in the blue end of the spectrum‚ as opposed to the red of
conventional laser diodes. Blue light can provide a dramatic increase in data-
storage capacity‚ high-temperature operation‚ and immunity to visible light
interference.

Our goal is to apply a technique known as pulsed-laser deposition to grow ZnO
thin films about 200 nanometres thick‚ or about five hundredths as thick as a human
hair. We will then fabricate prototype devices. Recent developments for ZnO
show that we are making a timely entry to an area with real breakthrough potential.

Pictured: Prof. Henry, Dr. Mosnier, and Dr. McGlynn.

A number of the most exciting emerging applications in ICT and BioT require
devices that detect extremely low levels of light. For example‚ DNA can be
marked with dye labels that fluoresce when excited by a suitable laser. But only
highly sensitive photon-counting devices can detect such weak optical signals
and thereby contribute to advances in optical communications‚ quantum-
information processing and medicine.

With the SFI Investigator Award‚ my group has the resources to create such
devices and establish Ireland as a leader in the field. This will be achieved using
sophisticated semiconductor-process and device-modelling technology and by
applying years of fabrication and processing experience. Such research is of
fundamental importance‚ largely due to the recent explosion in photonics and
related technologies.

National Centre for Plasma Science and

Technology‚ DCU

Research: ZnO-based material systems for

ICT applications.

Email: jean-paul.mosnier@dcu.ie‚

martin.henry@dcu.ie‚ enda.mcglynn@dcu.ie

Website: http://www.physics.dcu.ie

Dr. Mosnier‚ Prof. Henry and Dr. McGlynn

are all members of the School of Physical

Sciences and the National Centre for

Plasma Science and Technology at DCU.

Dept. of Electrical and Electronic

Engineering‚ UCC

Research: PhoCUS: Photon-counting

universal sensors for applications in ICT

and biotechnology.

Email: a.morrison@ucc.ie

Website: http://eee.ucc.ie/

Dr. Morrison (Ph.D.‚ NUI)‚ a senior member

of IEEE‚ has authored more than 40

scientific publications in peer-reviewed

international journals and conference

proceedings. 

Prof. Martin Henry, Dr. Enda McGlynn and Dr. Jean-Paul Mosnier

Dr. Alan P. Morrison 

With the SFI Investigator Award‚ my group has the
resources to create such devices and establish Ireland
as a leader in the field. – Dr. Morrison
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There are remarkable opportunities for chemists to
contribute in the nanosciences area. – Professor Boland

Information and Communications Technology



4948 ‹  Financial  ›‹  Financial  ›

Awards Approved 2001-May 2003*

Research Body Awards Amount (€) Percent

Trinity College, Dublin 23 67,492,136 30.98%
University College Cork/NMRC 26 63,669,889 29.23%
NUI-Galway 5 19,843,469 9.11%
Royal College of Surgeons in Ireland 1 13,500,000 6.20%
University of Limerick 8 13,422,649 6.16%
University College Dublin 17 11,361,180 5.22%
NUI-Maynooth 10 11,029,242 5.06%
Dublin Institute of Technology 4 8,328,520 3.82%
Dublin City University 5 7,168,579 3.29%
Waterford Institute of Technology 1 997,000 0.46%
Cork Institute of Technology 1 711,049 0.33%

SUB-TOTAL 101 217,523,713
Workshops/Conferences 21 300,603 0.14%

TOTAL 122 217,824,316 100%

Financial

Recipients Home Institution Host Institution Area Term

Professor Michael Organ York University‚ Canada Dublin City University BioT 12 months

Dr. Max Dow John Innes Centre‚ UK University College‚ Cork BioT 12 months

Professor Paul Brindley Tulane University‚ USA University College‚ Dublin BioT 3 months

Professor J.P. Richard State University of New York‚ USA University College‚ Dublin BioT 4 months

Professor Christopher Vaughan University of Capetown‚ South Africa University College‚ Dublin BioT 12 months

Dr. Christopher A. Fuchs Bell Labs‚ USA Dublin Institute of Technology ICT 12 months

Professor Mary Beth Ruskai University of Massachusetts‚ USA Dublin Institute of Technology ICT 4 months

Professor Michael Carroll Rice University‚ USA NUI–Galway ICT 12 months

Professor Richard Hamlet Portland State University‚ USA NUI–Galway ICT 6 months

Professor Vladimir Buzek Institute of Physics‚ Slovakia NUI–Maynooth ICT 12 months

Dr. Stafford Withington Cavendish Laboratory‚ UK NUI–Maynooth ICT 3 months

Professor Atsuo Fukuda Shinshu University‚ Japan Trinity College‚ Dublin ICT 12 months

Professor David Taplin Central Queensland University‚ Australia University College‚ Cork ICT 6 months

Professor Eileen Trauth Pennsylvania State University, USA University of Limerick ICT 12 months

SFI Investigator Grants/Fellow Awards

SFI CSET Grants

SFI CSET Development Grants

E.T.S. Walton Visitor Awards

SFI Workshop and Conferences Grants

Awards Approved 2001-May 2003*

Ms. Patricia Golden, Chief Accountant, and

Mr. Mattie McCabe, Director, Corporate Affairs

The E.T.S. Walton Visitor Awards are named for Ernest Thomas Sinton Walton‚ 
who was born at Dungarvan‚ County Waterford on the south coast of Ireland
on October 6‚ 1903. In 1951 he became the only Irish scientist thus far to be 
awarded a Nobel Prize for Physics when he received it jointly with John Cockcroft
for their work in 1932 on splitting the atomic nucleus. This was one of the great
achievements in the history of physics and‚ amongst other reasons for its
importance‚ verified Einstein’s equation E=mc2.

Prof. Walton returned from Cambridge to Trinity College‚ Dublin‚ his alma mater‚
in 1934. In 1946 he was appointed Erasmus Smith's Professor of Natural and
Experimental Philosophy‚ a title created in 1724. He died in 1995‚ and is fondly
remembered by the many graduates who benefited from his dedication and love
of his subject.

SFI is proud to honour the memory of this distinguished Irish physicist.

E.T.S. Walton Visitor Awards

*The figures in the pie chart are in
millions. Please note that while the 
recipients shown in this report reflect
SFI's decisions as of winter 2002, 
when initial interviews and
photography concluded, the pie chart
and table on this page reference all
award decisions announced through
May 2003, when this report went 
to print.
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The SFI Board

Mr. Brian Sweeney (Chairman, outgoing)‚
Chairman‚ Siemens Group‚ Ireland

Dr. William C. Harris‚
SFI Director General

Mr. Erich Bloch‚
Principal‚ Washington Advisory Group‚

Washington‚ D.C.

Dr. Tom Cotter‚
Professor of Biochemistry‚

University College Cork

Dr. Patrick Fottrell (Deputy Chairman)‚
Professor of Biochemistry‚

National University of Ireland‚ Galway

Dr. Frank Gannon‚
Executive Director‚

European Molecular Biology

Organisation‚ Heidelberg (Germany)

Dr. Christopher J. Horn‚
Chairman of the Board‚

IONA Corporation‚ Dublin

Dr. Cecilia Jarlskog‚
Member‚ Board of Trustees‚

Nobel Foundation Geneva (Switzerland)

Dr. Patrick Johnston‚
Director‚ Cancer Research Centre‚

Queen's University‚ Belfast

Dr. Anita Jones‚
Lawrence R. Quarles

Professor of Engineering and Applied

Science‚

Department of Computer Science‚

School of Engineering and Applied

Science‚ University of Virginia (USA)

Dr. Robert Laughlin‚
Professor of Physics‚

Stanford University‚ California (USA)

Dr. Ira W. Levin‚
Deputy Director‚

Division of Intramural Research‚

and Chief‚ Section on Molecular

Biophysics‚

National Institute of Diabetes and

Digestive and Kidney Diseases‚

National Institutes of Health‚ Maryland

(USA)

Mrs. Kiran Mazumdar-Shaw‚
Chairperson and Managing Director‚

The Biocon Group of Companies‚

Bangalore (India)

Mr. Frank McCabe‚
Former Vice President‚ Intel Corporation

Mr. Eoin O'Driscoll‚
Managing Director‚ Aderra Ltd.‚ Dublin

Dr. Ena Prosser‚
Director‚ BioResearch Ireland‚ Dublin

Mr. Martin Shanagher‚
Principal Officer‚ Department of Enterprise‚

Trade and Employment‚ Dublin

Dr. Don Thornhill‚
Chairman‚ Higher Education

Authority‚ Dublin

Mr. John Travers‚
Chairman, National Tourism

Development Board, Dublin

Dr. Edward Walsh‚
Chairman, Irish Council for Science,

Technology and Innovation;

Chairman of Growcorp Citywest, Dublin

Dr. Denis Weaire‚
Professor of Natural and Experimental

Philosophy‚ Department of Physics‚

Trinity College‚ Dublin
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