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MANAGEMENT
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Now in its second decade, the APC is about people work-
ing together across the boundaries of traditional research
sectors. The APC has created a lively trans-disciplinary
environment with clinicians, clinician-scientists and basic
scientists from diverse backgrounds working in teams,
sharing ideas and resources. Although focused upon
the magic and mysteries of the gastrointestinal bacteri-
al community, (the microbiota), the scale and scope of
the work has become one of the fastest moving areas Impact
of biology, of relevance to all branches of medicine and
veterinary science, and is of growing importance to the
economic welfare of society.

SUCCESSES - THE FIRST 12 YEARS
Discovery

> Novel anti-microbials & anti-inflammatories
>» Relating food & microbial diversity with health
> Templates for future foods

» Training next generation of risk-takers

» Exceeding norms for commercial metrics
> 100 publications / year since 2003

The microbiota is not only a target for treatment and
prevention of disease, it is a repository for functional food
ingredients and even new drugs and is a source of novel
biomarkers of disease risk. APC researchers welcome
collaborators from industry, large and small enterpris-
es, indigenous and multi-national, and have extensive
experience with the food, agriculture, pharmaceutical,
biotechnology and diagnostic sectors. The scientific
organisation of the APC consists of a matrix of vertical
pillars or themes of intellectual pursuit which are support-
ed by multiple horizontal or shared technology platforms.
This ensures freshness of ideas and support for intellec-
tual curiosity while serving as a magnet to attract and
drive industry-focused research.

Magnet

>» Attracting industry
» Foreign direct investment

Education & Outreach

» Bringing science to society
>» Crossing boundaries

Agent of Change

Leadership
Environment suited to innovation
Challenging outdated policies

Removing obstacles
Fergus Shanahan 9

APC Director
f.shanahan@ucc.ie

INDUSTRY
SPECIFIC
PROJECTS

RESEARCH

PLATFORM THEMES

TECHNOLOGIES

Germ-Free, NextGen .
Sequencing, Pre-Clinical :
Models, Fresh Ideas, : FOOD
Human Studies, Bio-IT, Microbes i Diet & Microbes
) Cul'ture to Product, ) to : at the
Microbiota Transplantation
Bioprocessing
QTOF Mass Spec

Molecules Extremes of Life

PHARMA

DIAGNOSTICS

Brain-Gut i Host-Microbe

Axis Dialogue

VETERINARY

People working together

Picture Left:

LtoR:
Fergus Shanahan

Director

Sally Cudmore PhD
General Manager

Gerald Fitzgerald
Deputy Director

Picture Above:

Lto R:
Brendan Curran

Intellectual Property Manager

Catherine Buckley PhD
Communications and Outreach Manager

Susan Rafferty-McArdle
Operations Manager

Eileen Herlihy
EU Grants Manager
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One of the key philosophies of the APC Microbiome
Institute is ensuring that the research is commercialised
in order to benefit consumers, patients and the Irish
economy. Industry partnerships are vital in enabling the
APC to fulfil this goal, by providing possible commercial
routes for the outputs of APC research, and in ensuring
that the APC remains relevant to industry. The research
activities of the APC are applicable to many different
industry sectors — food, pharma, biotechnology, infant
nutrition, medical foods, diagnostics, sports nutrition,
and animal health — and the APC has a range of industry
partners spanning these sectors. In each case APC
researchers work on specific projects with these partners,
in order to further the company’s own R&D agenda. The
scope and scale of industry projects vary considerably,
depending on the needs of the company.

The APC has over a decade of experience in collaborating
with industry and companies value the expertise of APC
faculty across a range of disciplines and their experience
in working with industry-specific projects and delivering
commercially relevant outputs. The APC welcomes new
industry partners from lIreland and globally, through a
variety of flexible modalities. We work closely with the
relevant state agencies and can facilitate companies in
accessing state funding mechanisms. The benefits of APC
partnership include the ability to undertake collaborative
research, access to APC Technology Platforms, extensive
APC databases and bio-banks, and the reservoir of
knowledge and know-how held by the APC investigators
(subject to confidentiality and intellectual property
agreements). In addition, there is the reputational benefit
accruing from interacting with one of the leading global
centres of excellence in gut microbiome science in the
world.

Those interested in collaborating with the APC please
contact:

Sally Cudmore
APC General Manager
s.cudmore@ucc.ie

Current Partners Include:

INndustry
Partnerships

abbwvie @ﬁ.limentan.r Health #Creme DANONE
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The translation of APC research into commercial outputs
is of primary importance to the APC and we are well
practised in capturing and managing intellectual property.
We also work closely with the Technology Transfer
Offices in UCC and Teagasc in order to commercialise
the outputs of APC research. All APC inventions are
captured and evaluated for patentability and commercial
potential before proceeding with patent applications and
mapping out appropriate routes for commercialisation,
from licensing to spinouts. In addition, all industry projects
are governed by individual collaboration agreements that
set out the principles and procedures for managing and
exploiting IP.

A significant benefit of being an APC industry partner is
that any IP created in APC academic projects is offered to
industry partners for licensing (unless a start-up company
opportunity exists). A key tenet for APC is that we reserve
the right to use licensed IP for research and teaching
purposes, and also maintain freedom to operate around
the use of platform tools and technologies for training,
research and education purposes.

Those interested in learning more about APC’s technology
transfer policies and potential licensing opportunities
please contact:

Brendan Curran
APC Intellectual Property Manager
bcurran@ucc.ie

Technology
Transter

Laboratory Notebook

Bench to bedside to
marketplace
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The term ‘Pharmabiotics’ refers to any biological entity
‘mined’ from the gastrointestinal microbiota, including
probiotics, prebiotics, bacteriocins, bacteriophages and
other bioactive molecules. The discovery of valuable
pharmabiotics is at the heart of the “Microbes to
Molecules” theme. We believe that novel pharmabiotics
can have a significant impact on the pharmaceutical,
medical food and functional food sectors. For example,
the current threat posed by multi-drug resistant bacteria
is a major challenge, so the APC is searching for new
treatment modalities. Our researchers have discovered
a narrow spectrum antimicrobial peptide highly active
against Clostridium difficile, while bacteriophages active
against Pseudomonas aeruginosa have also been
identified.

Outputs from this theme include new anti-inflammatory
and anti-infective therapeutics. We will also develop
functional ingredients and probiotic strains for the food
sector and will assist food companies to provide sufficient
scientific and clinical validation to assist in meeting the
health claim requirements of regulatory bodies.

Leaders:

Colin Hill fiesA

c.hill@ucc.ie

Paul Ross
p.ross@ucc.ie

Douwe van Sinderen
d.vansinderen@ucc.ie

anii-biotic. humanmn
bacteriocins

\Vicrobes to
\Volecules

Mining microbes

for mankind
RESEARCH THEME 1

Yy seliepunoq BUiSSOUD 4y
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The interaction between diet, the microbiota and health
at the extremes of life - infants and older people - is
the main topic of this research theme, with a unifying
emphasis on the role of the microbiota in modifying the
effects of nutrition on major systems including cognition
and inflammatory disease. In infants and older people,
the gut microbiota is in a state of flux, so these are
particularly relevant life-stages in which to modulate
the microbiota in a health-promoting direction. We also
explore the microbiota at other extremes, such as in
elite athletes and in people with chronic Gl conditions.
Outputs include new identifying food ingredients for infant
formula and for the elderly, in addition to determining
dietary recommendations for infants, athletes, patients
and the elderly to address issues and conditions that are
typically associated with these extremes of life. We are
also identifying biomarkers of microbiota alteration and
metabolite depletion, both of which can be monitored to
track the risk for reduced health status that can profoundly
influence how individuals are medically treated and
managed.

Leaders:

Catherine Stanton
catherine.stanton@teagasc.ie

Paul O’Toole
pwotoole@ucc.ie

Tony Ryan
tony.ryan@ucc.ie

Diet and
Microbes at

the Extremes
of Life

RESEARCH THEME 2

Metagenomics

Promoting microbiota
diversity; promoting
gleEling
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This APC theme addresses the communication between
the brain and the gut and how it can be influenced by the
gastrointestinal microbiota. This is an area of significance
in infancy, where important links between diet, microbes
and cognition are established. The influence of the
microbiota on obesity and metabolic syndrome are
also increasingly recognised. The APC has made
significant contributions in this area, which represents
a real opportunity for foods designed for cognition,
infant brain development, functional gastrointestinal
disorders and for healthy ageing, which are significant
growth areas for healthcare and food companies.
Microorganisms, or microbial components, have a role in
either causing or preventing many of these conditions. A
better understanding of the role of this axis in the stress
response, and its links with other debilitating conditions,
such as anxiety, depression, autism, and IBS, will provide
new treatment and management strategies — these will
represent opportunities for both the food ingredients and
the pharmaceutical sectors.

Leaders:

John Cryan
j.cryan@ucc.ie

Ted Dinan
t.dinan@ucc.ie

Brain-Gut-
Microbiota Axis

Microbes maketh man
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“Host-Microbe Dialogue” explores the network of HOST_I\/“CI’O be : . - : LtoR:
A ¢ Michael Maher

signalling interactions among the microbiota, host { &l i
immune-inflammatory responses and metabolism and Di a| O ue i

the impact of diet on each component of this triad. The g 4L 7 Marous Clacssl
gut microbiota influences human health and susceptibility Fergus ShanahB
to most common diseases, including immune-allergic, ; ; ; David Clarke
colon cancer and various metabolic diseases, such as RESEARCH THEME 4 ; Cormac Gahanl
obesity-related disorders, diabetes and cardiovascular i
disease. Each of these chronic disorders has an immune u

or infammatory component, and, indeed, the ageing i
process itself is associated with increases in low-

grade inflammation (inflammageing). This low-grade y
inflammation, and the diseases associated with it, is a

significant healthcare burden in developed countries, and i
represents a multi-billion Euro opportunity for companies
in the food, pharmaceutical and diagnostic sectors. The
APC has built a global reputation in inflammatory diseases,
particularly in functional gastrointestinal conditions,
inflammatory bowel disease (IBD) and in inflammation ! _ _ o

of the elderly. The challenge now is to develop new and - 1R ] z
robust microbial and other biomarkers of disease risk and -

to manipulate disease risk by targeting the microbiota
using designer foods and/or pharmabiotics. This is a
strategically important area both in the context of the
ageing population and evolving economic and public
health policies.

Ken Nally
Silvia Melgar
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Leaders: [

Fergus Shanahan \\..'
f. shanahan@ucc.ie : Pl . &y

Cormac Gahan
c.gahan@ucc.ie

Ken Nally
k.nally@ucc.ie
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Isolating, identifying and produc-
ing gut bacteria and metabolites

The APC studies the most complex
ecosystem in nature — the human
microbiota. The APC’s Culture to
Product Platform deals with thou-
sands of bacterial strains, which are
stored in a well catalogued collec-
tion. This APC culture collection is
an invaluable resource to an Institute
which is based on over a decade of
‘mining microbes for mankind’, and
is available for screening to APC
industry partners. Our Next Gener-
ation Sequencing Platform uses the
most up to date sequencing tech-
nologies to identify and characterise
complex bacterial communities. The
analysis of these complex datasets
requires sophisticated bioinformat-
ics programmes and expertise (Bi-
olT Platform). Pilot-scale production
of bacterial strains can be carried
out in our Bioprocessing Platform.
The QTOF Mass Spec Platform al-
lows us to discover and identify like-
ly functional proteins/peptides and
metabolites.

Establishing the mechanism of
action of new pharmabiotics

To establish how individual pharm-
abiotics influence health is one of
the central goals of the APC. In our
pre-clinical unit (Pre-Clinical Models
Platform) we have built up significant
expertise in in vitro, ex vivo and in vivo
models of many acute and chronic
diseases. One of the most sophisti-
cated models is the use of gnotobi-
otic or germ-free animal models - a
highly technical facility available to
very few centres worldwide (Germ-
Free Platform).

Efficacy in humans

The objective of the APC is to work
from bench to bedside, which re-

quires access to patient groups and
healthy populations. This expertise is
provided by APC clinician scientists
(Human Studies Platform). Another
significant resource in this context
is our ability to select and identify a
minimal microbiota and to perform
complete microbiota transplants, a
new programme for the APC (Micro-
biota Transplantation Platform). The
APC also has sophisticated imaging
capabilities, which facilitate the deci-
phering of mechanisms of action of
bacterial strains, as well as the host
immune response.

Freshness, agility

Our final platform has been designed
to assist the APC to quickly re-
spond to changes in rapidly moving
scientific fields (Fresh |deas Plat-
form). This platform provides a
mechanism for APC Faculty to en-
gage in exciting fundamental and
applied research projects through
postgraduate-led research.

Suilding on
Platform

~esearch

Microbiome
Institute
Interfacing Food & Medicine

A unigue
resource globally
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The APC recognises that scientific
advances can only be implement-
ed with the support of an informed
society. All APC staff play an active
role in sharing our excitement about
our science, in informing and updat-
ing patient groups and consumers
of our progress, and in engaging
with young people to encourage
future generations with an under-
standing of the science issues that
affect them and society.

Informing society

The APC works with the medical
community, patient groups and gen-
eral society by hosting public fora,
open days in association with the
World Gastroenterology Organisa-
tion and the Irish Society for Colitis
& Crohn’s Disease, amongst others
and by contributing media articles.

Engaging with industry

The APC’s main raison detre is to
create economic and societal im-
pact, and collaborations with inno-
vative industry partners is a key to
this success. We design industry
workshops to cater for the ongoing
training requirements of the food,
pharma and diagnostic sectors and
with a view to attracting new part-
ners to the Centre.

Inspiring future scientists

Science literacy is an essential tool
for life in the 21st century. APC’s
MicrobeMagic@school and Bud-
ding Biologists programmes for
primary and secondary schools are
designed to enthuse students about
science through Inquiry Based
Science Education and by pro-
viding opportunities for hands-on
laboratory experience.

Education and
Qutreach

Catherine Buckley '
APC Communications and Outreach Manager Create a curious

c.buckley@ucc.ie Pu blic

http://apc.ucc.ie
http://microbemagic.ucc.ie

“The workshops are an excellent innovation. They give the students an opportunity
to visit and work inside a ‘real’ top quality laboratory. It also gives teachers the
ability to make science exciting.” Cormac De Fein, teacher, Pobalscoile na
Trionoide, Youghal

Since its establishment over a decade ago the APC
Microbiome Institute has had an active history in EU
framework programmes, both as a project leader and
partner, from Marie Curie fellowships and Training
Networks to large collaborative projects. We are interested
in pursuing opportunities with individual researchers,
research organisations, SMEs and industry across the
three main pillars of the programme: Excellent Science,
Societal Challenges (in particular Health and Food) and
Industrial Leadership.

Contact:

Eileen O’ Herlihy
APC EU Grants Manager
eoh@ucc.ie .ie

Microbiome
Institute

EU Horlzon

2020
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> Bioactives &
Biomakers

> Competitivhess

> Data & Diagnostics
> Functional Foods

> Innovation

> Medicines/Therapies

> MNCs & SMEs
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Principal Investigators

Fergus Shanahan
f.shanahan@ucc.ie
Gastroenterology, I1BD, mucosal
immunology, probiotics in Gl health

Gerald Fitzgerald
g.fitzgerald@ucc.ie
Lactic acid bacteria, bifidobacteria

John Cryan

e.brint@ucc.ie

Neurogastroenterology, stress, brain-gut
axis, cognition, autism, obesity, pain,
depression, anxiety

Funded Investigators

Marcus Claesson

m.claesson@ucc.ie

Bioinformatics and metagenomics of gut
microbiota

David Clarke

david.clarke@ucc.ie

Bacteria-host interactions, particularly
E. coli

Paul Cotter

paul.cotter@teagasc.ie

Metagenomics of gut microbiota, high
throughput sequencing

Ted Dinan

t.dinan@ucc.ie

Psychiatry, stress, anxiety, depression,
IBS, psychobiotics

Collin Hill

c.hil@ucc.ie

Food pathogens, anti-microbials,
bacteriocins, bacteriophage, Gl
infections

Paul W. O’Toole

pwotoole@ucc.ie

Functional genomics of lactobacilli, diet-
microbiota-health correlations

Cormac Gahan

c.gahan@ucc.ie

Infectious disease, microbe-host
interactions

Michael Maher

m.maher@ucc.ie

Radiology, reducing radiation dose in
CT scans

Ken Nally
k.nally@ucc.ie
Inflammatory signalling pathways

Paul Ross

p.ross@ucc.ie

Pharmabiotics, novel antimicrobials,
infant microbiota, food microbiology,
bacteriophage

Catherine Stanton
catherine.stanton@teagasc.ie

Infant microbiota, microbial metabolites,
probiotics, pharmabiotics

Douwe van Sinderen
d.vansinderen@ucc.ie

Functional genomics of bifidobacteria,
prebiotics

Mary Rea

mary.rea@teagasc.ie

Mining gut microflora for bioactives,
antimicrobials, food microbiology

Tony Ryan
tony.ryan@ucc.ie
Neonatology, low birth weight infants

Roy Sleator

roy.sleator@cit.ie

Gut microbiology, emerging infectious
diseases, infant microbiota

Faculty

Maire Begley
maire.begley@cit.ie
Microbial stress resistance, bioactives

Geraldine Boylan
g.boylan@ucc.ie
Neonate brain seizures

Beth Brint
e.brint@ucc.ie
Innate immune signalling

Martin Buckley
mabuckley@muh.ie
Gastroenterology, functional

Noel Caplice
n.caplice@ucc.ie
Cardiovascular health

Gerard Clarke
g.clarke@ucc.ie
Stress, cognition, depression IBS

Aidan Coffey
aidan.coffey@cit.ie
Food microbiology, biocontrol, phage

Jakki Cooney
jakki.cooney@ul.ie
Virulence of Lactobacillus & Bacteroides

Eugene Dempsey
g.dempsey@ucc.ie
Neonatology, cardiovascular function

Joe Eustace
j.eustace@ucc.ie
Nephrology, Clinical Research Facility

Liam Fanning
L.fanning@ucc.ie
Virology, HIV, Hepatitis B, HPV

Mark Fenelon
mark.fenelon@teagasc.ie
Dairy chemistry, infant formula

Albert Flynn
a.flynn@ucc.ie
Population health, diet & lifestyle

Aileen Houston
a.houston@ucc.ie
Inflammation and cancer

Niall Hyland
n.hyland@ucc.ie

Enteric nerve function

Lokesh Joshi
lokesh.joshi@nuigalway.ie
Glycobiology, glycotechnologies

Susan Joyce
s.joyce@ucc.ie
Microbial metabolism-host interactions

Patricia Kearney
patricia.keamey@ucc.ie
Epidemiology, cardiovascular disease

David Kerins
d.kerins@ucc.ie
Cardiology, metabolic syndrome

URGERTED)
a.khashan@ucc.ie
IBS in pregnancy, epidemiology

John MacSharry
j.macsharry@ucc.ie
Microbiota-host interactions

Sylvia Melgar
s.melgar@ucc.ie
Pre-clinical models , IBD
pathophysiology

Michael Molloy
mgmmolloy@eircom.net
Rheumatology, athlete microbiota

William Molloy
w.molloy@ucc.ie
Gerontology, cognitive decline

Brendan Murphy
prendanpaul.murphy@hse.ie
Neonatologist, brain development

Mary O’Connell Motherway
m.oconnelmotherway@ucc.ie
Inflammatory signalling pathways

Mary O’Connell Motherway
m.oconnelmotherway@ucc.ie
Bifidobacterial functional genomics

Eibhlis O’Connor
eibhlis.oconnor@ul.ie
Diet and microbiota correlations

Aisling O’Driscoll
aisling.odriscoll@cit.ie
Interdisplinary informatics

Ger O’Keeffe
g.okeeffe@ucc.ie
Neuroscience, neural development

Olivia O’Leary
o.oleary@ucc.ie
Neurobiology of depression

Paula O’Leary
paula.oleary@ucc.ie
Immunology, gastroenterology

Jim O’Mahony
jim.omahony@cit.ie
Infectious disease, mycobacteria

Seamus O’Mahony
seamus.omahony@hse.ie
Gastroenterology, IBD, Coeliac Disease

Seamus O’Mahony
sa.omahony@ucc.ie

Dairy product technology

Siobhain O’Mahony
somahony@ucc.ie
IBS and visceral pain

Dervia O’Malley
d.omalley@ucc.ie
Physiology, neurogastroenterology

Cora O’Neill
c.onell@ucc.ie
Age-related neurodegeneratiion

Barry O’Reilly
B.oreily@ucc.ie
Urogynaecology

Michéal O’Riordain
inosullivan@muh.ie
Surgeon/gastroenterology

Ivan Perry
i.perry@ucc.ie
Epidemiology, public health, diet

Barry Plant
barry.plant@hse.ie
Microbiota in cystic fibrosis

Mike Prentice
m.prentice@ucc.ie
Medical microbiology, pathogens

Eamonn Quigley
equigley@houstonmethodist.org
Gastroenterology, IBS

Aoife Ryan
a.ryan@ucc.ie
Obesity, metabolic syndrome, cancer

Pauline Scanlan
Pauline.scanlan@teagasc.ie
Microbial ecology of human gut

Harriet Schellekens
h.schellekens@ucc.ie
Stress, mood & food, appetite

Mark Tangney
m.tangney@ucc.ie
Microbes as cancer therapeutics

Suzanne Timmons
s.timmons@ucc.ie
Gerontology, neurodegeneration

Syed Akbar Zulquernain
syed.zulguemain@nhse.ie
Gastroenterology, IBS, FMT
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