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Introduction

IN THIS
REPORT

This year’s Institute for Life Sciences’ report
highlights key researchareas and exciting
developmentsincludingthe Institute’s
increasing nationaland international impact.

The recent publication of the UK Life Sciences
Industrial Strategy shines the spotlight on
theimportance of this sector to the UK’s
economyand international standing,and

the University of Southamptonis playingan
integral partinimproving health, life sciences
research,innovationand employment.

Professor Sir Christopher Snowden
Presidentand Vice-Chancellor
University of Southampton

Cover Image: Laser-patterning of a porous paper substrate with a
low-power blue laser creatinga microfluidic device with a user-defined

geometry. (see pages 8-9)

Sincelast year’s report the Life Sciences community at the University
of Southampton has continued to experience success ininnovation and
researchin the global Life Sciences agenda.

We have contributed to shaping the region’s industrial outlook, through
participation with Local Enterprise Partnerships and accepted the
invitation to become a partner of the new Rosalind Franklin Institute
-which focuses on disruptive life science technologies at the physical
sciencesand engineeringinterface.

Locally we continue to develop our ties with other research-based
organisations such as the Defence Science and Technology Laboratory
aswellas participatingin the research plan for the University Hospital
Southampton NHS Foundation Trust.

Catalysinginterdisciplinary research remains the hallmark of the
Institute’s activitiesand animportant part of the University’s strategic
aims. Across the University our grant portfolio in the life sciences
continues to grow, a success story recognised by the initiative to
developalife sciences strategy fit to fully exploit our achievementsin
the life sciences and propel us forward over the next 10 years.

The future will be challenging but Life Sciences at Southampton is well
placed to drive novelty in research, innovation and teaching.

Professor Peter J S Smith
Director, Institute for Life Sciences

To find out more, visit:
www.southampton.ac.uk/ifls

CONTENTS

04

FEATURE:
Enterprise Engagement

hnologies

Pages 47 -y ; eal-time monitoring of

Med Tech: Collaboration with Impact

chemical changes
Pages 8-9

12 14

GlobalChange:Systems ~ Human Nexus

and CyC|eS Improving the sustainability of marine life
Pages14-15

New Pathways to Health

) Challenging evolutionary conventions
Empoweringresearchersto

through researchand education

improve healthcare Pages12-13

Pages10-1
News in Brief Publications
Around-up of newsfromacrossthe IfLS Asample of publications from IfLS members
Pages16-17 Pages18-20

A-Professor Sir Christopher Snowden, Presidentand Vice-Chancellor, University of Southampton, with Kathy Slack, Director of
Enterprise M3LEP,andSue Littlemore, Higher Education Partnership Manager of Enterprise M3 LEP.
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To find out more, visit:
www.southampton.ac.uk/ifls/enterprise

Medical Technologies (Med Tech) is agrowing multibillion pound enterprisein
the UK that is revolutionising healthcare through the prevention, diagnosis and
treatment of a range of diseases and medical conditions.

Underpinningthese advances are data

or ‘Digital Enabling Technologies’ - our
ability toanalyse, gain new insights, make
predictions, communicate and store complex
information rapidly and securely -whichare
critical to success in the Med Tech sector.

Southampton’s Institute for Life Sciences
(IfLS) isat the forefront of plans to

draw together expertise across the
southand position the regionasan
outstanding environment for Med Tech
and Digitalinnovationand growth.

The Med Tech economy

Med Techisadiverse sector encompassinga
range of medical devices and processes from
imaging equipment to hearingaids,and from
prosthetics to pacemakers. Itis highonthe
government’s agendaand forms a potential
partofits developing Industrial Strategy.*

Kit Malthouse MP, Chair of the All-Party
Parliamentary Group for Life Sciences,
has described the life sciences sector
asa“jewelinthe crown”, whileindustry
bodiesvaluelife sciences’ direct
contribution tothe UK economyas £14.5b
in 2015, greater even than other key UK
sectorssuchasaerospace, oil or gas.

Med Tech companies employ 93,600 people
across the UK, with abouta quarter of
Med Tech jobs located in the south east.

The sectoris enjoying rapid growth,
particularly indigital health, mobility
accessand drugdelivery technology.

Expertise in the southern region
Arecentreview of life sciences expertise in
the south revealed more than 300 companies
ororganisationsactive in thisarea,and

noted particular strengths around medical
technologiesand data. The review, whichwas
conducted bya collaboration of the IfLS, the
Enterprise M3 Local Enterprise Partnership
(LEP)andindependent consultants OBN,

*https://www.gov.uk/government/uploads/system/

uploads/attachment_data/file/650447/LifeSciencesin-

dustrialStrategy_acc2.pdf

foundthat there were more than 8o Med
Tech companiesin the Enterprise M3

region, which encompasses most of North
Hampshire, the New Forest and West Surrey.

The findings have fed into a wider,
government-sponsored audit of Science
and Innovation across the south of
England, carried out by a consortium

of more than 120 publicand private
organisations, called Innovation South.

Theauditidentified the region’s excellence
indigital enabling technologies which
supportinnovationand growthina
number of vibrant, high tech sectors
includingMed Tech. These distinguish

the south from other parts of the UK. **

Professor Peter JS Smith
Director, Institute for Life Sciences

Professor Peter JS Smith, Director of
theIfLS, said: “We believe that given the
appropriate supportand promotion,
Med Tech South has strong potential to
be one of the outstanding sectors for
innovationand growth, bothacrossthe
Innovation South regionand nationally.”

Kathy Slack OBE, Director of the Enterprise
M3 LEP, said: “Havingidentified the Enterprise
M3 region as home toasignificant cluster

of Med Tech firms, we are committed to
ensuring that this marks the beginning

of an ongoing collaboration that will
securethesouthasaregionwherelife
science businesses enjoy great success.

“Ourregionalassetsin digital
communications, especially 5G, cyber
security, dataanalytics, photonics,and
quantum devicesand systems, deployed
inthe Med Tech sector will be critical
forinnovation, economic growthand
global competitiveness for Enterprise
M3, Innovation South and the UK.”

*https;/www.gov.uk/government/publications/sci-
ence-and-innovation-audits-second-reports-published
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“Having identified
the Enterprise M3
regionashometo
asignificant cluster
of Med Tech firms,
we are committed
to ensuring that this
marks the beginning
of anongoing
collaboration that
will secure the south
asaregion wherellife
science businesses
enjoy great success.”

Kathy Slack OBE
Director of the
Enterprise M3 LEP

The University as a key player
TheInstitutefor Life Sciencesat the University
of Southampton, is playingasignificantrole
inthe development of Med Tech South.

Life sciencesisakey part of the University’s
strategic plan. The IfLS was established
sixyearsago to facilitate aninclusive
environment supportinginterdisciplinary
research intereststo broaden scientific
opportunities and challengesin
health,societyand enterprise.

Peter said: “Life sciencesisastrong,
critical element of the University’s focus
and economy. Thisisavery exciting
opportunity for the University to be
involvedin, distinguishing the regionas
anareaforexcellencein Med Tech.”

FortisNet — a model of excellence
Med Tech South will build onthe IfLS’
previous experience of developing
FortisNet-apioneering, collaborative,
interdisciplinary network of experts
specialisingin musculoskeletal health,
including regeneration of broken
boneand cartilage, joint replacement,
prostheticlimbs, rehabilitation science
andassistive technologies.

Petersaid: “FortisNet brought together

Professor Sir Christopher Snowden, President and Vice-Chancellor, University of
Southampton, with Kathy Slack, Director of Enterprise M3 LEP,and Sue Littlemore,
Higher Education Partnership Manager of Enterprise M3 LEP.

leadingacademicsand businesses to
putthe emphasis onthe end-users
anddriveresearchandenterprise
opportunitiesinto usable,impactful,
effective productsandapplications.

“The development of Med Tech South
willensure that we continue to extend the
impact of the University’s Life Sciences
expertise into the wider community.”

A future region of Med Tech excellence
ThelfLSand Enterprise M3 LEP now planto
actasacatalyst between Higher Education
Institutions (HEIs), enterprise, patient groups
and end-usersto build effective pipelines

of activity into the NHS and its clinicians.

They will be consideringhow Med Tech
South could strengthenthe region’s
economic identity, its reputation
nationallyandinternationally,and catalyse
quality joband wealth creation.

Theyaim to fosteracommunity of life
science practitionersandinvestors
todrive excellence and economic
growthinthesouthand beyond.

Find out more visit:
www.southampton.ac.uk/ifls/enterprise
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MAGING

Southampton researchersare collaborating
with scientists from the Defence
Scienceand Technology Laboratory

(Dstl) todevelop innovative imaging
technology that could have asignificant
impact onthe future of healthcare.

IfLS member Dr Nicholas Evansanda
Southampton team have been working with
Dstlcolleagues ontwo areas of healthcare
-speeding up the repair of bones by using
imaging toimprove the understanding of
particle uptake by cells;and reducing the
use of antibiotics by exploring the ability of
antibiotics to target bacteria within cells.

Nicholas said: “Reducing the use of antibiotics
isakey challenge beingaddressed by today’s
society. Ourresearch could see lower doses
ofantibiotics specifically targeted at the
areas where they can be most effective.

MPROVING
HEALTHCARE THROUGH

“Wearealsolookingat the delivery of new
materialsand drugs that can enable the
bonestructure to repair more quicklyand
effectivelyinthe smallminority of people
where thebones don’t heal properly.

Initially we are investigating these potential
applications for use within military
healthcare, but they could havea much wider
impact ongeneral healthcare as well.”

The University of Southamptonand Dstl
collaboration has received avariety of funding
-including IfLS FortisNet pump priming,an
Engineeringand Physical Sciences Research
Council (EPSRC) Impact Acceleration
grant,aMinistry of Defence award, and

the Higher Education Innovation Fund.

Med Tech South aims to facilitate similar
collaborations betweenacademiaand
industry that will catalyse the translation
of researchintoapplications.

Fluorescent micrograph of bone stem cells.
Image credit: Dr Nicholas Evans
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REAL-TIME

MONITORING OF
CHEMICAL

CHANGES

Achieving continuous

chemical monitoring
Society’sapproach towearable
sensors has changed with the ability to
continuously monitor aspects of our
healthand fitness 24 hoursaday.

However, it is still extremely difficult to
successfully monitor the continuous
chemical changesin our body or gauge
the effectiveness of medical drugs.

Research byaninterdisciplinary team
fromthe IfLS could provide the solution
tothe problemwithadevicethatallows
real-time monitoring of chemical changes
in healthcareandthe environment.

IfLSMember Dr Xize Niuis leading the
project developinganovel portableand
wearable sensor - Fluicorder - that could
transform the healthcare of patients with
both criticaland chronic conditions.

Xize,an Associate Professorin Engineering
andthe Environment, said: “Our technology
will make it possible to continuously
measure chemicaland biological molecules
in liquids with a high level of accuracy,
leading to applicationsincluding wearable
devices that monitor glucoseand drug
levels of the body,as wellas non-medical
usessuchasremote pollutant sensors for
ourdrinking water, riversand oceans.”

The devices have already been successfully
trialled in hospitals to monitor diabetes
and future cancer treatment drugs,andin
rivers to take detailed water analysis to help

understand better the fluctuating ecosystem.

Xizeisworking with colleaguesin Electronics
and Computer Science, Medicineand

Health Sciencesand has grantawards from
the Engineeringand Physical Sciences
Research Council (EPSRC) and Natural
Environment Research Council (NERC).

He said: “Wearereally excited about
thistechnologyand thinkit has massive
potential toimpact on multiple markets.

We have already created a spin-out company
-SouthWestSensor Ltd -to take our
product from prototype to the market.”

www.southampton.ac.uk/ifls/lifetechnologies

Laser-patterning of aporous paper substrate witha

low-power blue laser creatingamicrofluidic device
withauser-defined geometry.

Creating paper-based

diagnostic sensors

Low cost paper-based diagnostic sensors that
could helpinthe global battle against cancer
andtuberculosis,are being developed thanks
tofundingsourcesthatinclude the IfLS.

AnlfLSand Health Sciences Knowledge
Transfer Fellowship enabled Principal
Research Fellow Dr Collin Sones, fromthe
Optoelectronics Research Centre (ORC), to
workwith colleague Professor Rob Eason,
andacademicsin Medicineand Health
Sciences, to explore the potential of creating
microfluidic-based, laser-printed

sensors that would allow rapid and
affordable point-of-care healthcare.

The paper sensorsare robust, user-
friendly and disposable and would be
easy to take outinto the community or
lowand middleincome countries to carry
outon-the-spot diagnostic testing.

Collin said: “Laser-printed, paper-based
sensors could have asignificantimpact on
saving human lives by making possible rapid,
remote and real-time diagnosis of many
targeted diseasesatan early stage. This could
be carried outata patient’s bedside or out

inthe field, without the need for specialised
equipment or trained medical personnel.

“The Knowledge Transfer Fellowship enabled
meto produce grass roots data to access
further EPSRC funding for future research. It
alsoallowed me to bridge disciplines spanning
the physical sciences and biosciences divide.”

Robsaid: “This funding was vitalin
allowing continuity of research and
enabled usto exploreawhole newarea,
whichisakeyingredient of successful
interdisciplinary initiatives.

Theteam’sresearch has already led to two
further EPSRC grants, three patents,and
many journal publications and conference
presentations,andtheyare lookingat the
potential of developingaspin-out company
inthe area of point-of-care diagnosis.

_‘ﬂ

Laser-patterned microfluidic paper-
based device tested for fluid-flow with
colouredinksolutions.



New Pathways to Health

RESEARCHERS
10 IMPROVE
HEALTHCARE

Dr Brigitte Vollmerand Specialised
Clinical Physiologist Ben Ives review
neonatal EEG data.

Crucial seed funding from the Institute for
Life Sciences (IfLS) is enabling researchers
to compile dataand the proof of concept
they need to take their research to the next
level to improve healthcare and enhance
quality of health.

Assessing the impact of

neonatal brain injury

Innovative imaging by Southampton
researchersis helpingtoassesstheacute
and chronic effects of the reduction of
oxygenonthebrain of newborns.

Higher Education Innovation Fund (HEIF)
money allocated by the IfLSis supporting
researchinto theapplication of novel
magnetic resonance imaging (MRI) methods
and quantitative electroencephalogram
(EEG) toidentify biomarkers of brain
injuryinthe first days after birth. These
biomarkers help predictlong-term

health outcomes for the child.

Thereduction of oxygento the brain
immediately before or after birthisa
significant problem with between three
and five newborns per1,000 live births
affectedin developed countries,and1.3to
1.7 per1,000 live birthsin the UK suffering
hypoxicischaemic encephalopathy (HIE).

Newborns with HIE are at high risk of brain
injury with subsequent developmental
problemsincludingsevere neuromotor,
cognitiveand behaviouralimpairment.
Datafromthe clinical assessment of two-
year-olds with neonatal HIE treated in
Southamptonindicates a high incidence of
cognitive impairment, attention problemsand
increased risk of autism spectrum disorder
symptoms. Early identification may allow
future, novel treatment opportunities.

These life-long conditions can have significant
implications for the affected childrenand
their families,and the cumulative costs
fortheir long-term care provision has
becomeaserious economic burden.

Early diagnosisand prediction of outcome
isimportantand this projectaimsto scan
infants within five days after birth.

Principal Investigator Dr Brigitte Vollmer,
from Medicine, said: “Our researchis
providingimportant novelinformation on
how the development of anatomical and
functional brain networks are affected by
neonatal HIE. By significantly enhancing
ourunderstanding of the effects of HIE on
the neonatal brain,we aimtoimprove the
early prediction of neurodevelopmental
outcomesinaffected newborns.”

/)

Brigitte is working with Co-Principal
Investigator Professor Koushik Maharatna,
from Electronicsand Computer Science,
aswellas colleagues from Medical
Physicsand Clinical Neurophysiology at
University Hospital Southampton NHS
Foundation Trust,King’s College London
andthe Karolinska Institute, Stockholm.

Exploring complex datato

relieve skin conditions

More than 4o per cent of the UK’s population
suffers from inflammatory skin disease at
some pointin their life —a condition that can
seriously affect their health and quality of life.

Research, supported by the Institute
for Life Sciences (IfLS), is investigating
therapeutic interventionsaimedat
improvingthe body’simmune defences.

IfLS researchersare exploring howimmune
systemand human skin can help prevent

or cureinflammatory disorders, suchas
allergy,and hasalready generated significant
interest fromindustry giant Unilever.

Dr Marta Polak, from Medicine,and Professor
Mahesan Niranjan, from Electronicsand
Computer Science (ECS), used Higher
Education Innovation Fund (HEIF) money to
explore how skin can be used asagateway
toimproving the body’simmune defences.

Moderntechnology produces awealth of
complexdatasets that are of extremely
high biological value but extracting
information from these datasets can
prove difficultand restricted.

Martaand Niranjan have used bioinformatics
and machinelearningapproaches -
computational modellinganalysingthe
datagenerated by advanced sequencing

techniques-to producetheir research results.

Martasaid: “We and others have shown that
skin not only provides effectiveimmune
defence, but canalso efficiently help to
shape bodyimmune responsestoallergens.
Allergyisachronic disease thatis expected
toaffect more than 50% of all Europeans
in10years’time. By better understanding
how theimmune responses are regulated
inhuman skin we can create astrategy
forallergy treatmentand prevention.”

The IfLS-allocated fundingallowed the
team to provide a proof of concept to
bid for further money to investigate the
immune regulationin scalp disease and
work with Unilever to explore the effects
of their cosmetic hair products.

Find out more visit:
www.southampton.ac.ukfifls/newpathwaystohealth

The core network of genes co-regulated inhuman
Langerhans cells, responsible for takingup pathogens
andinitiation of adaptive immune responses. Clusters of
co-expressed genesare coded by colour.

Image credit: Published in Scientific Reports, 2017,7: 668

“The support of the
University and the IfLS in
promoting collaborative
research has allowed me
to pursue my research
interest in systems biology
and has resulted in me
securinga Wellcome

Trust Sir Henry Dale
Fellowship and establishing
collaborations with
Systems Immunology
Centres around the world.”

Dr Marta Polak
Wellcome Trust Research
Fellow and IfLS member

| e Té

DrMartaPolakin the labwith Clinical Research Fellow
Dr William Haw.
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Global Change: Systems and Cycles
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Withoutan ability to adapt to the
changing environment, plants and animals
would be wiped outand the Earthaswe
know it would be changed forever.

Environmental adaptation comes in many
formsand can take place overalifetime, over
many generations, or over deep evolutionary
time. A species’ability toadapt can havea
potentially crucialimpact onawide range
ofareas from healthcare to agriculture.

Understanding the diversity of birds,
atthe time of dinosaurs, by lookingat
the development of living species Anas
platyrhyncos - the duck. Seeinghow
skeletons change through develop-
mentwithinaspecies willallow usto
recognise juvenileand adult character-
istics in the fossil remains of Mesozoic
birdsand so constrain diversityat this
crucial time inavian evolution.

Southampton’s Institute for Life Sciences
(IfLS) supports the University’s key role
inemerging research topicsinthis area.

12

At Southampton there are already
considerable strengthsand expertise
invariousareas of evolution research -
evolutionary medicine, evolutionary ecology,
evolutionary developmental biology,
computationaland mathematical models,
andtheoretical expansions. Improving
interdisciplinary workingacross conventional
subject boundaries - Extended Evolutionary
Biology - creates a stronger position to help
researchers tackle the challenges arising
fromareas thatarestill poorly understood.

A centre for evolutionary expertise
IfLS member Dr Richard Watson, from
Electronicsand Computer Science (ECS),
isdrawingtogether expertise in Extended
Evolutionary Biology fromacross the
University to provide a cohesive, strong
network of research and education.

He said: “Evolutionisatopic thataddresses
fundamental scientific questions about how
living systems, from microbes to humans
to ecosystems, change over time,and how
theyareresilientand able to cope with
stresses. These fundamental questions
have many highimpactapplications such
asdeveloping treatments forinfections,
cancerand obesity;as well as protecting
biodiversity,and securing crop production
from climate change and pest attack.

“Thereare exciting developmentsin
current evolutionary biology that challenge
conventionalassumptions. Theseinclude
therole of epigeneticinheritance, the

role of phenotype plasticity in short-term
adaptationandits potential to lead genetic
evolution,and how natural selection
changesits ownability to evolve over time.

“Understanding these complexities
requires work that cutsacross conventional
disciplinary boundaries to develop new
theoretical frameworks. Southampton’s
expertiseisripetoachievethis.”

Southampton’s strengths
The University of Southamptonis
already renownedforits research
into variousareas of evolution.

Dr Thomas Ezard, NERC Advanced Fellow,
Associate Professor in Evolutionary Ecology
in Oceanand Earth Science (OES),and

IfLS member, is leading interdisciplinary
research providingthe first evidence

about whether alifetime of flexibility, or
astubbornrefusalto change,influences

the emergence of new species.

Heis beginninga five-year NERC-funded
research programme with colleagues

in OES, ECS,and Engineering, alongside
collaborators fromthe universities of Bristol,
Leedsand University College London.

Theteamis exploring the fossil record of
single celled organisms called planktonic
foraminiferaat unprecedented resolution
usingimaging technology within the

p-VIS X-Ray Imaging Centre, writing new
computer programmes and exploiting novel
geochemical techniques to reconstruct
how the environment experienced by
eachsingle planktonindividual changed
from day-to-day millions of years ago.

Find out more visit:
www.southampton.ac.uk/ifls/globalchange

Their goalis to investigate for the first
time if certain parts of anindividual’s
journeythrough life are more influential
than othersin determining the eventual
evolutionary destinations of its species.

Thomas said: “State-of-the-artimaging
technology has sparked adigital revolution
inhow biologists study life on Earth. By
bringing togetherlessons fromdiverse
scientific disciplines, we aim to answer one

of the most fundamental of all biological
questions - how do differencesamong
individuals make differencesamongspecies?”

The future

Asan organisation where education is
informed by research, the University of
Southamptonisalso developinganew MRes
in Evolution: from the Galapagos Islands
tothe 21st Century that will bringtogether
optional modules from Biological Sciences,
ECS, OES, Geography and Medicine,and will
includeafield trip to the Galapagos Islands.

Richard said: “We wantto let the outside
world know about the pioneering research
thatis being carried outat Southampton. We
will be working to gain more synergy from
the workand expertise that already exists

at Southampton, with the ultimate aim of
leading to exciting new scientific discoveries,
education offersand funding opportunities.”
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IMPROVING
SUSTAINABILITY
OF MARINE _
LFE

Anindividual Nereis diversicolor (polychaete
worm) surrounded by mucus.

Image credit: Alix Harvey. Marine Biological
Association, Plymouth

Marine ecosystems can be extremely sensitive
environments where the slightest change can causea
wide-ranging and detrimental effect.

Scientists around the globe are continually exploring
ways to improve the long-term sustainability and
adaptation of marine environments.

Innovative research, supported by the Institute for Life
Sciences (IfLS), is using the technique of data driven
biology to reveal the fullimpact asingle alteration can
have on lifein our oceans.

14

Find out more visit:
www.southampton.ac.ukfifls/humannexus

High throughput sequencing

Next Generation Sequencing (NGS) is

one of the most significant technological
advances of recent times, transforming
mainstream healthcare by incorporating
DNAsequencinginto routine diagnostic use.

Scientistsat the University of Southampton
have asignificant national profile
in this clinical genomic sector.

Now novel research at Southamptoniis
investigating how they can expand the use
of high throughput genomic sequencing
into the field of ocean sciences.

Unlocking the secrets of marine life
Southampton student Harriet Dale’s
postgraduate degree (PhD) is exploring
the use of genomicsequencing
techniquesto understand more about
the sustainability of marine life.

HarrietisaSPITFIRE PhD student based
atthe University of Southamptonandthe
Marine Biological Association, in Plymouth.

Her PhD research focuses on theimpact
of invertebrate activity on nitrogen cycling
in marineand estuarine sediments.

She said: “This nitrogen cycling releases
nutrientsinto the water column to support

the wider ecosystem. Theactivity of
invertebrates livingin sediments can
alter the nitrogen cycling processes by
changingthe properties of the sediment.

“In order tofully understandthe
impact of invertebrate activity on
nitrogen cyclingwe need to understand
how differentinvertebrate traits
impact key microbial groups.”

IfLS support enables research expansion
Harriet’s recent work isassessing theimpact
of invertebrate mucus (a potential source

of organic matter) on sediment microbes

and this research has been boosted with
anIfLS award of £2,000 that she won at
therecent Broad Interest Next Generation
Sequencing (BINGS) network conference.

She was voted the winner fromashortlist of
candidates who presented athree-minute
outline of their research to DNA sequencing
scientists fromacross the Wessex region.

Harriet said: “This IfLS funding will allow

me to build on myresearchintothe

effects of this mucus. | will be using NGS
technologies to assess the microbial
communities associated with akey
invertebrate species (the polychaete worm)
and to discover what affect this could have
onimportant ecosystem processes.”

Potential impact

Climate change, pollution or the introduction
ofaninvasive species canall cause the loss

of invertebrate species from the sediment
whichinturn canaffect ecosystem functions.

Harriet said: “In order to make accurate
predictions we need to fully understandall of
theinvertebrate traits that could potentially
affect specific ecosystem processes.

“TheIfLS funding has given me agreat
opportunity toincorporate significantly
more high throughput sequencingand
bioinformatics into my PhD research.

“NGS sequencing can reveal the wider
pictureand provideamore detailed,
holistic understanding of how sediment

invertebrates affect microbial communities
inthe surrounding sediment,and

what implications this could have on
ecosystem processesand functioning.”

Southampton - datadriven

biology opening up the oceans
Theworld’s oceansareamongthe first
environmental settings to which high
throughput sequencinghasbeenappliedand
Southampton’s Oceanand Earth Science has
its own high throughput sequencing facility.

Dr Phyllis Lam, Associate Professorin
Microbial Biogeochemistry at Southampton,
and one of Harriet’s supervisors, said:
“Thisis the first time that high throughput
sequencinghasbeenappliedtothe
microbiome of a bioturbator. We hope
thatit will give usanimportant insight into
how bioturbatinginvertebrates canalter
environmentsand biogeochemical cycling.

“Althoughthere have beenanumber of
studies on sediment nitrogen cycling

inthe past,as wellas those on general
bioturbation, hardly ever have the two been
brought togetherin the same study.”

Associate Professorin Microbial Biogeochemistry
DrPhyllis Lam.

15



In Brief

NEWS IN
BRIEF

NATIONAL RECOGNITION FOR IfLS

IfLS researchersare set to play a key role in the development of
the Rosalind Franklin Institute (RFI) - a new national centre of
excellence in technology development and innovations.

The RFIwill bring togetheracademicand
industry researchersfromacrossthe UK,
includingthe University of Southampton, to
develop disruptive technologies designed
totackle major challengesin healthand
lifesciences,accelerate the discovery of
new treatments for chronic diseases such
as dementiathataffect millions of people
around the world,and deliver new jobs
andlong-termgrowthtothelocaland UK
economies.

NEW
TECHNOLOGIES
AT THE
FOREFRONT

OF PRECISION
CANCER
MEDICINE

16

Itwill focus onthe development of disruptive
imaging methodsand new chemical methods
andstrategies for drugdiscoveryandwill draw
onexpertise from UKinstitutionssuchasthe
University’s Institute for Life Sciences.

IfLS Director Peter J S Smith said: “Our
involvement with the Rosalind Franklin Institute
is recognition by the wider world of the strength
of ourresearchandactivities in the areas of
disruptive and medicaltechnologies.”

Thisyear’sIfLS Conference focused on
technologiesat the forefront of precision
cancer medicineandwas led by the IfLS’two
Deputy Directors Professor Hywel Morgan
and Professor Tim Elliott, also Director of

Southampton’s Centre for Cancer Immunology.

The conference drewtogetherexpertsinthe
field of precision medicine to share theirwork
ondeveloping new technologyandtranslating
itintotheclinic.Itexplored newapproaches
todiagnosis,imaging, targeted therapyand
precision diagnostics.

Precision medicineisanemergingfield of
researchthat has opened newdoorstothe
potential of helping doctorsto deliver the right
treatmenttotheright patientsat the right time.

Timsaid: “Currently,doctorsdoagreatjob of
makingsure patients receive treatments that

Nanoscope:anovel ultra-high resolution optical
microscope that uses visible light.

are likely tomake them better. Now theyare
beginningtoincorporate molecularinformation
into their diagnoses which will help guide them
when making decisionsabout treatment. It will
allowusto match existingand newtherapiesto
individual patients moreaccuratelyand help us
detectdiseaseatan earlier stage.”

Find out more visit:
www.southampton.ac.uk/

ifls/conference2017

To find out more, visit:

www.southampton.ac.uk/ifls/news

NEW DIRECTOR FOR
FORTISNET NETWORK

Anew leader hasbeenappointedfor
IfLS’ FortisNet initiative -aworld-class,
interdisciplinary partnership combining

expertise fromacademia, the clinic,
industryand stakeholders.

Professor of Musculoskeletal Health, Jo
Adams, will lead the network that fosters
collaborative researchand product
developmentto help build stronger bones,
healfractures, replace lost limbs, prevent
injuryandenhance recovery.

Johasanestablishedinternational
reputation for engagingthe peopleand

organisationswho use researchin clinical
trial design,and leads the Patientand Public
Involvement for the Arthritis Research UK
Centre of Excellence for Sport, Exercise and
Osteoarthritis.

She said: “Itis my privilege totake onthe
leadership of FortisNet. The network hasalready
established outstandingacademic,industrial
and clinical collaborations placingusinan
excellent positiontotranslateand implement
the research conducted at Southampton. [look
forwardto further developingthe inclusion of
patientsand service users, helping usto develop

Find out more visit:
and disseminate our research.” www.southampton.ac.uk/fortisnet

TARGETING
CANCER GENES

Research by an Institute for Life Sciences
(IfLS) PhD student is contributing to
the global fight against cancer.

Ane Gutierrez Aguirregabiriahas been
awarded aHilary Marsden IfLS
studentship for her researchinto
using modified DNA to specifically
control protein synthesis of targeted
genes by alteringmRNA structures.

IfLS supporter Chris Marsden has donated
scholarshipstotheInstituteasalegacy to
his late wife Hilary who died from cancerin
2004. Themoneyis used to fund two PhD
studentships focusingon research to better
understand cancer and childhood diseases.

Anesaid: “lamhonouredto receive one

of these studentships recognisingthe
importance of my research. Itisajoint study
between Chemistry, Biological Sciences and
Medicineand willintegrate the technologies
related to DNAsynthesis, gene expression,
cell biology and molecular biology.

Find out more visit:
www.southampton.ac.uk/ifls/ourstudents

Ane Gutierrez Aguirregabiria
IfLS PhDstudent
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The Institute is a catalyst for interdisciplinary research and training.
Workingacross the University campuses and the regional community, we aim to develop our collaborative models and address key societal issues and
enterprise opportunities. The sample of publications is a selection from many hundreds produced by our members and illustrate the type of research

being carried out under our strategic goals.
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Advancing frontiers of Biomedical Imaging

Professor Sumeet Mahajan and his team in the Molecular BioPhotonics and
Imaging group are pushing the boundaries to develop techniques that utilise
intrinsic vibrational or structural properties to allow direct visualisation of
molecules and their structures without labels in their natural state in cells,
tissue or organisms, without damage at high resolutionand can be

used invivo.
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