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Welcome to 
Research Impact 

We are living through challenging and 
uncertain times. The events of 2020 have 
transformed society in unprecedented ways, 
afecting how we all live today and in the 
future. 

At Lincoln, a key focus remains unchanged. 
We still believe that research is at the heart 
of what it means to be a university. In fact, 
its importance has been reinforced by our 
endeavours to learn more about the nature 
of COVID-19 and develop strategies to 
manage and mitigate the impact of future 
pandemics. 

In this edition of our Research Impact 
magazine, we highlight some of the 
research that the University of Lincoln 
is currently undertaking to address the 
distinct challenges we face during the 
COVID-19 crisis, outlining a number of 
groundbreaking projects and hearing from 
academics who are ofering new perspectives 
on virology and disease. 

Research Impact is produced by the 
Communications, Development, and Marketing 
team at the University of Lincoln. The views 
represented in it are not necessarily those of the 
University of Lincoln. Information was correct 
at time of publication. For enquiries about this 
magazine, please email: 
publications@lincoln.ac.uk. 

We also look beyond the current crisis 
and highlight research that continues to 
have a meaningful impact on the health 
and wellbeing of our local, national, and 
international communities. We are doing 
this through our support for the United 
Nations Sustainable Development Goals, 
framing our research and partnerships in 
ways that contribute to delivering a better 
future for all. 

Our newly formed Lincoln International 
Institute for Rural Health is a prime 
example of this approach, working with 
a network of national and international 
collaborators to address some of the key 
health issues facing rural communities 
across the globe.  

We have brought together experts from 
around the world to augment existing 
research strengths, including our new 
Global Chairs whose specialisms span rural 
health and soil ecology to ecosystems and 

Images: 
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water resources. You can read more about 
them and their research in this magazine. 

Through our research – conducted by 
hundreds of academics from across four 
colleges and dozens of specialist research 
institutes, centres, and groups – we are 
striving to change society for the better, 
while meeting our aspirations to become 
thought leaders engaged in the pursuit of 
excellence.  

Professor Toby Wilkinson 
Deputy Vice Chancellor 
(External Relations) 

General Enquiries: 
University of Lincoln 
Brayford Pool 
Lincoln 
LN6 7TS 
United Kingdom 

Telephone: +44 (0)1522 886644 
Email: enquiries@lincoln.ac.uk 
www.lincoln.ac.uk 
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News 
in Brief 

Student Telegraph STEM Award Winner - New 
Breast Cancer Drug Research 

A student from the University of Lincoln was named a winner in the 
prestigious Telegraph STEM Awards 2020. 

Now in their seventh year, the national awards ofer undergraduates 
at UK universities the chance to prove their talent to some of the 
biggest names in industry by pitching scientifc or technological 
solutions to global challenges. 

Jin Ke Michele Pan, a third year Zoology student in Lincoln’s School 
of Life Sciences, won the Telegraph STEM Awards 2020 Healthcare 
Challenge, sponsored by GSK. 

This category posed students the question: how would you use 
innovative science and technologies to unlock potential medicines or 
vaccines?  

Michele impressed the judges with his innovative idea for a cytidine 
deaminase-dependent breast cancer therapy. 

The Telegraph likened the proposal to using a ‘Trojan Horse’ to target 
breast cancer, combining biomedical techniques and technologies 
to ‘trick’ cancer cells into triggering a therapeutic response at the 
tumour site using an existing drug called 5-fuorocytosine.  

The idea was an extension of his dissertation and built on several 
years of work. He was supported in developing his idea by Dr Csanad 
Bachrati, Associate Professor in the School of Life Sciences and a 
leading expert on molecular cell biology. 

In their comments, the judges said: “It was wonderful to see 
the candidates’ knowledge being applied to difcult healthcare 
challenges, with a huge focus on improving patients’ quality of life. 
With his strategy for treating breast cancer, Michele had a well-
researched and detailed proposal with great potential.” 

Business Resilience During Challenging Times 

These are tough times for businesses, with many struggling to 
negotiate the challenges they face in an increasingly volatile economic 
environment.  

To continue to help and support local businesses through this 
current crisis, the University’s Lincoln International Business School 
and the National Centre for Organisational Resilience has launched 
Resilient Lincolnshire, a digital platform that aims to strengthen 
links between industry and academia.  

Resilient Lincolnshire features discussions, academic opinions, 
and expert voices on a range of topics, including communications, 
efective leadership, supply chains, digital engagement, human 
resources, and business continuity. 

Delivered online through a series of Executive Education 
presentations and commentary from key industry professionals, 
the initiative is tapping into the research and business expertise 
of leading academics across a range of disciplines in Lincoln 
International Business School, while providing a forum for business 
leaders to engage in a meaningful and constructive way. 

“The aim of Resilient Lincolnshire is to continue to engage with 
businesses during these uncertain times,” explains Dr Craig Marsh, 
Pro Vice Chancellor and Director of Lincoln International Business 
School and one of the expert speakers involved in the series.  

“We want to support our local business community within 
Lincolnshire, providing educational learning opportunities and 
showcasing research-informed best practice with all partners and 
collaborators. 

“The challenge is to advance despite adversity and this is something 
most businesses will face at some point in their lifecycle. We are here 
to help them understand some of these challenges, while sharing 
experiences from within the business community.” 

You can fnd out more about the initiative and watch previous 
seminars and interviews on the University of Lincoln’s website. 

Face Mask of the Future So VAR, So Good? 

A young designer from the University of Lincoln has produced an It has been plagued by controversy since it was frst introduced in 
innovative new face mask to protect children from harmful pollution. Premier League football matches in 2019. However, new research 

into slow-motion replays, used as part of the video assistant referee 
Final-year Product Design student, Owen Phillips, designed the new (VAR) system, has revealed that they may actually have a positive 
product as part of a project supported by Samsung KX and tech guru impact on decisions made on the pitch. 
Jason Bradbury. 

In a study led by the University of Lincoln, 80 professional football 
‘Polligon’ is a highly efcient, N95 grade fltration mask designed ofcials from the Premier League and Championship watched video 
specifcally for children to protect them from harmful pollution clips of incidents from diferent European leagues, making decisions 
on their walk to school. It has been designed to be reversable and about how much contact was made, whether it was deliberate, and 
turned into a neckerchief that can be worn throughout the day or what disciplinary sanction they would apply. 
incorporated into a school uniform. 

When played back in slow motion compared to real time, yellow-card 
Owen says: “With harmful pollution levels and the recent ofences were judged as less serious, and red-card ofences as more 
COVID-19 pandemic creating many challenges and increasing serious. This indicates that slow-motion replays may enhance an 
demand for respiratory protection, I think it is really important that ofcial’s ability to distinguish between moderate and severe ofences. 
solutions take into account the needs of diferent users, stakeholders, 
and cultures to ensure they are feasible and can maximise impact “We found no evidence in our results that slow motion can by 
now and in the future.” itself bias refereeing decisions by making incidents appear more 

intentional,” says lead author and Professor of Vision Science at the 
Owen created the protective wear as part of his fnal year BRADLAB University of Lincoln, George Mather. “Instead, the data showed that 
project, which challenges students to produce an innovative new slow motion can actually help referees to distinguish between yellow-
technological product, using the research, creativity, and delivery card and red-card incidents.” 
skills they have developed throughout their degree. 

The researchers suggest that rules and protocols governing the use of 
BRADLAB was launched by Jason Bradbury, author and host of The slow-motion replays could be relaxed in light of the research, which 
Gadget Show, as part of his role as Visiting Lecturer at the University has been published in Royal Society Open Science. 
of Lincoln with the aim of inspiring students to be even more 
creative and innovative with their ideas. 

Psychology Strikes Silver with Coveted Athena SWAN Award 

The University of Lincoln’s School of Psychology has been recognised for its outstanding commitment to gender equality with the award of a 
coveted national charter. 

The School received the Silver Athena SWAN award, which is an esteemed accreditation from Advance HE – the ofcial organisation promoting 
excellence in Higher Education. 

Established in 2005 to encourage and recognise commitment to advancing the careers of women in science, technology, engineering, maths, and 
medicine (STEMM), the Athena SWAN Charter is a framework which is used across the globe.  

As an institution, the University of Lincoln champions gender equality across the board, and the School of Psychology’s Equality Committee, 
led by Dr Kirsten McKenzie, has been leading the way with its approach to Equality, Diversity, and Inclusion (EDI). It has played a key role in 
launching new initiatives to support staf and students, many of which have been rolled out across the University, such as a ‘Parenting Peers’ 
programme for staf with new children.  

Dr McKenzie says: “This award is the culmination of a huge amount of efort from all of our staf and we are incredibly pleased and proud of this 
result. Given that the current global situation has itself brought issues of equality, diversity, and inclusion into the spotlight, we intend to continue 
building upon our success to ensure that we provide a supportive environment for everyone.” 

https://www.lincoln.ac.uk/home/lbs/resilientlincolnshire/
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Lincoln International 
Institute for Rural Health 

Rural health presents a prescient global challenge in today’s society as 
populations living in rural areas have to navigate multiple vulnerabilities 

associated with the complex needs of ageing populations, lack of proper access to 
healthcare facilities, the emergence of infectious diseases, and climate change. 

With global challenges in mind, 
the University of Lincoln 
has established the Lincoln 

International Institute for Rural Health 
(LIIRH). The Institute will conduct world-
class research focusing on the greatest 
health issues facing rural communities, 
both locally and globally. Therefore, 
LIIRH plans to be central to new eforts 
to better understand the health issues 
pertinent to Lincolnshire and the rest of 
the UK, while simultaneously addressing 
similar health concerns internationally. 

Working in partnership with a network of 
national and international collaborators 
and acting in conjunction with the new 
Lincoln Medical School, LIIRH seeks to 
establish itself as the preeminent rural 
health institution worldwide. 

Under the direction of Global Professor 
in Rural Health and Social Care, Professor 
Frank Tanser, and comprising the research 
expertise of Global Professor in Rural 
Health and Social Care, Professor Mark 
Gussy, together with other colleagues 
from around the world, LIIRH will focus 
its research around key thematic areas 
including chronic care, chronic disease, and 
disadvantaged populations; prevention, 
early detection, and screening; and health 
metrics and disease modelling. 

In line with the University of Lincoln’s 
civic mission to combine global with local 
concerns, the key thematic areas align 
with the United Nations Sustainable 
Development Goals and the University’s 
local industrial strategy. 

LIIRH will examine the characteristic 
challenges rural communities all over the 
world face, such as a lack of healthcare 
facilities, poor transport infrastructure, 
workforce skills gaps, health inequalities, 
and poverty. 

The COVID-19 pandemic has exposed 
the vital importance of understanding 
the factors that afect the health of rural 
populations, from the risks of disease 
outbreaks and transmission to the 
unequal burden of disease among diferent 
demographic groups. 

LIIRH’s research is supported by a network 
of academic partners located in Germany, 
Canada, Burkina Faso, Tanzania, South 
Africa, Malaysia, Bangladesh, and Australia. 
By leveraging links to expert teams in 
universities and research centres all over 
the world, its researchers and collaborators 
will bring together learning from a variety 
of countries and contexts, be that rural 
Lincolnshire, the Australian outback, or 
sub-Saharan Africa. 

Located in the heart of a large rural county, 
LIIRH is uniquely placed to serve as a 
fulcrum for rural health research. As well 
as investigating issues of global concern, 
it will be central to new eforts to better 
understand the health and care concerns 
of rural communities on the east coast of 
Lincolnshire, one of the most complex and 
challenged rural areas of the UK. 

Lincoln International Institute for Rural 
Health has the support of the Greater 
Lincolnshire Local Enterprise Partnership 

and is working closely with the National 
Centre for Rural Health and Care, which 
has its headquarters in Lincolnshire. 

Rurality is a principal theme at the 
University of Lincoln and a key aspect 
of the University’s civic mission. LIIRH 
is a bold new initiative borne out of the 
recognition that rural populations face 
complex health challenges that are not 
faced to the same degree by their urban 
counterparts. Ultimately, these unique 
challenges require transdisciplinary 
approaches to fully address the multi-
faceted factors inherent in them. 

While many health challenges are not 
specifc to rural communities, they are often 
made worse by geographical remoteness 
and lack of infrastructure. The COVID-19 
pandemic has highlighted, perhaps more 
than ever before, the challenges faced by 
those living and working in rural areas. 
LIIRH working alongside academic, public 
sector, and industry partners, is well-placed 
to contribute to national debates, as well as 
global challenges. 

Research Lead: 
Professor Frank Tanser 
email: ftanser@lincoln.ac.uk 

Research Lead: 
Professor Mark Gussy 
email: mgussy@lincoln.ac.uk 

mailto:mgussy@lincoln.ac.uk
mailto:ftanser@lincoln.ac.uk
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Global 
Chairs 

At Lincoln, we believe that research has the power to change the world 
for the better, whether that is connecting individuals and communities 
through shared local heritage, or contributing to international eforts 

to address grand challenges such as improving health and wellbeing and 
mitigating the efects of climate change. 

We are home to world-class 
researchers who are challenging 

the status quo to address some of the 
world’s most pressing problems. We have 
welcomed nine professors to Lincoln who 
are leading academics in their respective 
felds. The knowledge that these global 
leaders bring to Lincoln complements the 
expertise of our academics, researchers, 
and distinguished professors, enabling 
a greater scope and scale of work, and 
confrming our goal to deliver world-
changing research with real impact that 
transforms lives. 

Professor Simon Parsons, 
Global Professor in Machine 
Learning 

Professor Simon Parsons’ interest lies in 
what artifcial intelligence (AI) can do to 
support people who have to make complex 
decisions. 

He explains: “When shopping online for 
a new washing machine we look at the 
advantages and disadvantages and work out 
which model we will purchase. 

“We can build software systems that do the 
same, looking at the reasons for and against 
a choice. These systems provide good 
recommendations, and it is easy for people 
to understand the rationale in terms of 
the advantages and disadvantages, and the 
trade-of between them.” 

This approach to providing 
recommendations has been at the heart 
of Professor Parsons’ work with stroke 
patients, measuring their health using 
wireless devices and AI to help them make 
key decisions. 

Importantly, this could mean that patients 
with ongoing health issues may not 
need to visit a doctor in person but can 
be monitored in their own home. The 
physical and health implications could be 
signifcant. 

“When visiting the doctor people often feel 
anxious and this is refected in higher blood 
pressure levels,” says Professor Parsons. “If 
measurements can be done at home, we can 
get a better picture of their health. 

“Using AI along with these home 
measurements makes it possible to 
recommend personalised treatment plans, 
which patients develop in conjunction with 
their GPs. Research has shown that people 
who are empowered to retain control of 
elements of their health care often do much 
better.” 

Advantages are also pronounced in rural 
areas such as Lincolnshire. Travelling to and 
from appointments not only impacts people 
physically, it can also disproportionately 
afect poorer people because of the cost that 
the trips entail. 

The rurality of Lincolnshire and its impact 
on health will be a key area of focus for 
Professor Parsons’ future research. 

Professor Frank Tanser, 
Global Professor in Rural Health 
and Social Care 

Professor Frank Tanser is a world-leading 
specialist in epidemiology. He was one 
of the founders of the Africa Centre for 
Health and Population Studies, which 
was set up to study the HIV epidemic in 
rural South Africa and featured Africa’s 
frst comprehensive population-based 
Geographical Information System (GIS). 

His pivotal work over the last 20 years has 
combined geo-spatial and epidemiological 
methods to provide major insights into the 
evolving and dynamic nature of the HIV 
epidemic.  

Commenting on his work in Africa, 
Professor Tanser says: “We had an army of 
feldworkers knocking on doors and testing 
everyone so that we could fnd out what was 
happening at the population level.  

“We found that there were staggering 
amounts of people with HIV – more than 
40 per cent of young women aged 25 to 
35 were infected. At that stage, there was 
nothing anyone could do about it.  

“However, when the antiretroviral (ARV) 
drugs were introduced in 2003–2004 we 
had the privilege of being able to quantify 
the impact in a region that is widely 
considered to be the epicentre of the 
epidemic.” 

The impact was spectacular. “It was 
incredible to see life expectancy increase 
markedly and the number of deaths reduce 
drastically,” says Professor Tanser. “We were 
also able to quantify a sharp reduction in 

new HIV infections in a rigorous manner.” 
His research into the impact of the 
antiretroviral therapy (ART) roll-out has 
led to wide-reaching and rapid changes 
to government policy as to how ART 
programmes in Africa are designed and 
implemented.  

He recalls: “We were aware that the work 
we were doing was vital, but you’re never 
quite aware of the degree of the impact that 
you and others are having at the time. It’s 
pretty special to look back and say that you 
were a part of something that made a big 
diference.” 

Professor Mark Gussy, 
Global Professor in Rural Health 
and Social Care 

It was while serving rural communities 
through a mobile dental service in 
Australia that Professor Mark Gussy, now 
an internationally recognised specialist in 
community-centred health, developed an 
interest in understanding the causes of the 
health inequalities he witnessed. 

His particular focus has been on child oral 
health, notably Early Childhood Caries 
(ECC), a prevalent worldwide disease 
afecting young children. The diverse 

populations in urban and peri-urban areas 
reveal starkly the intricacies of the three-way 
interaction between a child, the adults they 
depend on, and healthcare professionals. 

Professor Gussy explains: “The family is 
critical and it’s a complex relationship. 
When you consider that children, like 
elderly people, are less likely to be able 
to participate in dental services, they are 
particularly vulnerable to health inequalities. 
It struck me that, as a clinician, although 
I could fx individual problems, there was 
little I could do to afect a child’s long-term 
health trajectory or the oral health of a 
community as a whole.  

“This was why I became interested in 
research to understand the social, economic, 
and political determinants of child health, 
and particularly in efective community 
intervention trials and birth cohort studies.” 

Professor Gussy’s research has continued 
to focus on those communities that fall 
outside of the mainstream health and social 
care systems. His desire to fnd solutions 
to health inequalities broadened to a more 
fundamental study of the social, structural, 
and commercial determinants of the health 
of individual children, communities, and 
social groups. 

His body of research on the efectiveness 
of community-led healthcare trials has 
shown that relatively simple interventions 
can be more efective and sustainable than 
attempting to impose expensive western 
models of healthcare in resource poor areas. 

“Engaging with communities to understand 
what the problems are and trying to fnd 
simple solutions that are context appropriate 

can be extremely empowering for people 
and bring solutions that are more 
sustainable,” adds Professor Gussy. 

Early Childhood Caries (ECC) 
is one of the most prevalent 
but largely preventable 
diseases in children aged six 
years and under worldwide. 
ECC is the presence of 
cavities in the teeth of 
children under 71 months, and 
although largely diet related, 
is a ‘multifactorial’ disease, 
meaning it is caused by a 
combination of genetic and 
environmental factors. 
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Professor Mini C. Saaj, 
Global Chair in Robotic 
Engineering 

Professor Mini Saaj is an international 
expert in designing control systems for 
robots operating in extreme environments. 
She has been at the vanguard of 
international research to deliver innovative 
robotic systems for space missions.  

“As a child I had a passion for outer space, 
inspired by my father who worked for the 
Indian Space Research Organisation,” says 
Professor Saaj. “I always wanted to be a 
space engineer, and it’s there in my genes.” 

Her research has spanned space and control 
engineering; precise robotic manipulation 
for the in-orbit assembly of space telescopes; 
satellite decommissioning; servicing and 
repair of satellites; design and control of 
planetary rovers; and the development of 
novel soil sensors for studies of lunar and 
planetary terrains.  

More recently, she has focused on how 
robotic control systems developed for 
outer space could be translated to other 
disciplines such as agriculture and the 
energy industries. In particular, she is 
leading research to explore how this 
technology might transfer to the surgeon’s 
operating theatre.  

“There’s a captivating synergy between the 
robotics of outer space and the robotics 
of medicine, especially in the technologies 
needed for precise manipulation,” says 
Professor Saaj.  

“This is particularly true for rigid and 
fexible robotic arms used for servicing 
satellites, where compliance, agility, and 
dexterity are essential. The parallels for 
these technologies to transition to the 
medical domain – for intricate surgeries 
where every millimetre counts – are 
abundant.” 

Professor Saaj leads the Industrial 
Digitalisation and System Intelligence 
(IDSI) Research Group within the 
School of Engineering, where she aims to 
strengthen the University’s expertise in 
areas such as machine learning and agri-
tech by broadening the scope of research to 
new engineering specialisms and industrial 
sectors.  

She is excited by new opportunities 
to develop innovative medical 
technologies through the Lincoln 
International Institute for Rural Health 

and the Lincoln Medical School. She 
will also be supporting the Greater 
Lincolnshire Manufacturing Network – a 
joint efort by the University of Lincoln and 
the Greater Lincolnshire Local Enterprise 
Partnership. 

Professor Elizabeth Sklar, 
Professor in Agri-Robotics 

Professor Elizabeth Sklar joined the 
University of Lincoln from King’s College 
London to further her work on robotics, 
particularly applied to the agri-food 
domain. She began her career in industry 
where she worked as a software engineer at 
a government-funded research institute in 
the US. Later she shifted into robotics and 
artifcial intelligence, along with a move to 
academia. In 2013, she came to the UK on 
a Fulbright Fellowship.  

A key part of Professor Sklar’s work 
is examining how robots can make a 
diference to individuals and society as a 
whole. She investigates interaction in multi-
robot and human-robot systems, exploring 
areas where robots can complement human 
labourers in performing dangerous, risky, or 
boring tasks.  

However, she is mindful of how robots 
are portrayed and perceived by the public 
and says that Hollywood is one of the 
main drivers for the negative perception of 
robots. 

“Robots aren’t there to replace humans,” 
explains Professor Sklar. “It’s more about 
being able to address changes in the 
world that may be driven by economic or 
environmental factors. For example, robots 
operating in a feld could dynamically tailor 
how much fertiliser is used, potentially 
decreasing harm to the environment, 
reducing waste and saving money.” 

One of her current activities is supervising 
a PhD project that focuses on ways in 
which an intelligent robotic system could 
support an artist in their drawing practice, 
developing strategies that could then be 
applied to manual tasks in the agriculture 
sector. 

“If you talk to an artist who is healthy, 
they probably wouldn’t want a robot telling 
them how to draw,” says Professor Sklar. 
“But if the artist has mobility issues then 
an intelligent robot could help them to 
continue with their work, which could be a 
benefcial collaboration.” 

Artificial Intelligence or AI 
is defined as the theory and 
development of computer-
based systems able to 
perform tasks characterised 
by the ability to adapt 
dynamically to change and 
learn from experience, 
including visual perception, 
speech recognition, decision-
making, and language 
generation. 

Professor Elizabeth Kirk, 
Global Professor in Global 
Governance and Ecological Justice 

“Our world is changing rapidly as a result 
of climate change and technological 
development and we are also seeing major 
changes in the world’s economic and 
political order,” says Professor Elizabeth 
Kirk. “Each of these changes poses threats 
to our security and wellbeing and it is law’s 
role to provide a steadying force, a system 
for prioritising, and a system for resolving 
disputes.” 

Law’s ability to fulfl these functions rests 
on its ability to generate new norms and 
maintain existing ones, but in a rapidly 
changing world its ability to do so is tested. 

Professor Kirk’s research is furthering 
understanding of the processes by which 
individuals come to regard rules as binding 
in both national and international law. 
With this understanding in place it will 
be possible to create more resilient legal 
systems that are able to provide certainty 
and security in challenging times and to 
efectively tackle problems such as climate 
change and global pandemics. 

Professor Kirk’s desire to address these 
issues was sparked by observing people 
in her community fall ill with a variety 
of illnesses while growing up in an 
industrialised area of Scotland. 

Her research is currently addressing how 
to build new norms of behaviour to tackle 
complex, multi-faceted problems such as 
plastics pollution, climate change, and 
energy efciency. 

“The challenge in developing efective laws 
to tackle these problems is that politicians 
may not want to take risks and implement 
new laws unless there is a clear groundswell 
of calls to action from the public,” says 
Professor Kirk. “We are seeing that now 
with plastics and with climate change. There 
is a call for action from the public across 
the world, not just in the UK, and so now is 
time for action at national and international 
levels.” 
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Professor Charbel Jose 
Chiappetta Jabbour, 
Global Professor in Sustainable 
Operations and Supply Chain 
Management 

A leading academic in sustainable 
operations and supply chain management, 
Professor Charbel Jose Chiappetta Jabbour, 
is advancing an emerging area of research 
in his feld, examining the barriers, 
motivators, and drivers to the adoption of 
digital technologies by sustainable supply 
chains. 

One of the pioneers of the research 
agenda on green supply chain and logistics 
management globally, Professor Chiappetta 
Jabbour is working with industry to look 
at the importance of putting in place a 
long-term strategy for creating a sustainable 
supply chain, both as a business and for the 
societies afected by business operations.  

He believes that, in this context, it is 
inevitable to discuss the role of emerging 
technologies, including industry 4.0, in 
broadening the possibilities for supply 
chains to become truly sustainable chains – 
supply chains that are proftable and 
managed in a way that will last. 

Professor Jabbour explains: “With new, 
emerging smart technologies, supply chains 
will be able to become more efcient, 
signifcantly agile, more transparent, more 
accurate, less vulnerable to disruptions, and 
more responsive to unexpected changes in 

demand behaviour. 

“It is also believed that digitally-enabled 
supply chains will be able to identify and 
mitigate social and environmental issues in 
supply chains. 

“We must also consider that the COVID-19 
pandemic has compressed years of digital 
transformation and automation into a few 
months, and it has unleashed the digital 
transformation of supply chains across 
the globe. However, it is believed that the 
biggest challenges of our supply chains 
are still to come: the global distribution 
of medicines, and, eventually, COVID-19 
vaccines, when they are ready.”  

Professor Jabbour is now focusing on the 
efects of COVID-19 on the disruption 
of supply chains in the UK and emerging 
economies. 

Industry 4.0, or the Fourth 
Industrial Revolution, 
is concerned with the 
transformation of traditional 
manufacturing practices 
and processes using 
increased automation and 
the latest smart technologies, 
reducing the need for human 
intervention. 

Professor Louis Kotzé, 
Senior Professorial Fellow in 
Earth System Law 

Professor Louis Kotzé is an internationally 
recognised scholar on international 
environmental law, human rights, and 
global governance. 

The implications of the ‘Anthropocene’ is 
central to his work. This is the name given 
to what many scholars believe is a new 
epoch of geological time characterised by 
the efect of human activity on the Earth’s 
climate, geology, and ecosystems.  

“Humans have become a dynamic force as 
a geological agent over the Earth system,” 
says Professor Kotzé. “Much as a meteor or 
volcano can change the whole planet’s water 
cycle or biodiversity, so too can human 
activity.”  

It was the human rights implications of the 
socio-ecological impacts of these changes 
that frst stoked his research interest in 
whether international legal frameworks 
could respond appropriately. 

His work defnes the need for a new 
type of ‘Earth system law’ to coordinate 
and deliver the scale of international 
action needed to prevent or mitigate 
environmental catastrophes arising from 
the Anthropocene. 

In 2018/19 he was awarded a prestigious 
European Commission Horizon 2020 

Marie Curie Fellowship to conduct research 
for two years at the University of Lincoln, 
where he collaborates with Professor 
Duncan French, Pro Vice Chancellor and 
Head of the College of Social Science. 

Professor Kotzé explains: “The 
Anthropocene speaks of a crisis that leads 
to tremendous global inequality. To fnd 
solutions we are going to need to design 
a new legal paradigm and this means 
challenging some core assumptions about 
what we think we know about the law.  

“However, there is groundswell of people 
demanding a change in state behaviour 
that we haven’t seen in the past. The 
greatest potential is that young people are 
realising the solutions will come from their 
generation. 

“Law will naturally continue to play an 
important role in any future action we 
take to address the Anthropocene’s  socio-
ecological crises.” 

Professor Chris Thomas, 
Global Professor in Water and 
Planetary Health 

Professor Chris Thomas specialises in 
landscape ecology, investigating the efects 
of a rapidly changing environment on 
wild animal populations. His approach 
combines feld ecology, remote sensing, 
and geo-physical models with geographic 
information systems, and spatial statistical 

and artifcial intelligence computing. 

A focus of his current work explores new 
methods for predicting the population 
dynamics of mosquitoes which transmit 
malaria in Africa. 

“Since 2001 there have been huge 
reductions in malaria through the global 
malaria elimination programme,” explains 
Professor Thomas. “But in some areas, 
such as western Zambia, prevalence 
remains very high, whereas in other 
areas that have almost eliminated local 
transmission, such as the island of Zanzibar, 
medical services are fnding it difcult in 
a last few entrenched areas, and there is 
constant reinvasion of the disease from the  
mainland, which can trigger local outbreaks. 

“It’s in these challenging situations where 
we think our approach could make a real 
diference and why we have research projects 
working with the medical services in these 
locations.” 

Malaria is often highly seasonal following 
the rains and local fooding, with mosquito 
population dynamics also afected by 
humidity and temperature as well as the 
availability of hosts. The impact of climate 
change on disease transmission is therefore 
a major concern for Professor Thomas and 
fellow scientists. 

New methods of computer modelling 
using hydrological and hydraulic models of 
water distribution and fow combined with 

high resolution satellite imagery are being 
developed – the goal is to predict and map, 
weeks in advance, the presence of suitable 
habitat near people where mosquitoes 
breed. 

“We want to help guide public health 
interventions,” says Professor Thomas. 
“If we can inform medical services where 
transmission hotspots are likely to arise 
in advance, it will enable them to target 
additional prevention and treatment 
programmes. 

“These are ‘big data’ approaches to studying 
disease transmission: new computing, 
biosciences, and geographic technology 
allowing us to do things that were practically 
impossible just a few years ago.” 

According to the World Health 
Organization, there were an 
estimated 219 million cases 
of malaria worldwide in 2017 
and 435,000 deaths from the 
disease. Nine out of ten (93%) 
malaria deaths occurred in 
Africa and more than half of 
all deaths (61%) were children 
under five. 
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COVID-19: 
Civic Response 

From student nurses to the production of personal protective equipment, 
the University of Lincoln’s response to the COVID-19 pandemic has 

provided invaluable support to both frontline workers and those afected by 
the disease. 
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During the peak of the pandemic, 
the School of Engineering was 
producing more than 700 safety 

visors per week for GPs, pharmacists, care 
workers, and supermarket employees. This 
was made possible by the 1,900 generous 
donations made to the University’s 
JustGiving page, raising more than 
£90,000. 

The engineering efort was led by academic 
Dr Khaled Goher, whose team worked 
tirelessly to fulfl the needs of Lincoln 
County Hospital, GPs, and care homes 
across the county. In response to an 
increased demand, the donations enabled 
sourcing of additional 3D printers and 
materials and allowed the team to complete 
regular shifts throughout the week to fulfl 
urgent requests. 

The donations from the public proved 
vital. Thousands of protective visors were 
supplied to hospitals in Lincoln, Millbrook, 
Gainsborough, and more than 35 GP 
practices and care homes in Lincolnshire 
and London.  

A substantial contribution was made by 
the University itself to help respond to 
the global COVID-19 crisis, and since 
the campaign was launched at the end 
of March, members of the public across 
Greater Lincolnshire and beyond have been 
keen to join the efort. 

The School of Design has supported the 
national project ‘For the Love of Scrubs’ 
by producing scrubs for NHS staf. 
Technicians, alumni, and volunteer staf 
members from across the University of 
Lincoln have cut and sewed scrubs, as well 
as providing reams of fabric to volunteer 
sewers across Lincolnshire. 

The scrubs project received incredible 
support and played a major role in 
supporting frontline workers, with more 
than 4,000 scrubs donated to Lincoln 
County Hospital alone. 

The COVID-19 pandemic has seen the 
University come together with emergency 
and essential services in a variety of 
ways, not least in the contribution of key 
workers. More than 100 fnal year nursing 
students were deployed with Lincolnshire 
NHS partners.  

The School of Health and Social Care 
also provided Fundamental Clinical Skills 
training to 60 volunteers as support work 
staf in the NHS; many of those who 
volunteered were University of Lincoln 
students.  

The University is continuing to work 
closely with health and social care clinical 
partners to ensure that training and 
education supports evolving workforce 

needs both during and after the pandemic, 
across nursing, allied health professions, 
and social work. 

The eforts of the University of Lincoln 
have inspired a host of others across 
Lincolnshire to complete charitable 
activities and donate their collections to 
the PPE and scrubs campaign. Sports and 
community clubs, businesses, and children 
have gone to great lengths in order to 
contribute.  

Hundreds of anonymous donors have 
also sent messages in support of the 
campaign, many expressing how proud they 
were to have attended the University, or 
pleased that their children are attending 
a university that cares for its community. 
One message from an employee at Lincoln 
County Hospital read simply: “Thank you 
- we need your help so desperately - thank 
you from Radiology.” 

Research Lead: 
Dr Khaled Goher 
email: kgoher@lincoln.ac.uk 

mailto:kgoher@lincoln.ac.uk
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Expansion of the 
World’s Cities Creating 
‘New Ecological Niches’ for 

Infectious Diseases 
Emerging infectious diseases are heavily infuenced by how and where we live. 

The COVID-19 outbreak has highlighted the importance of understanding the 
relationships between urban development and new or 

re-emerging infectious diseases. 

Dr Creighton Connolly from the 
University of Lincoln has led an 
interdisciplinary research project 

which indicates that urban expansion 
is creating the conditions for infectious 
diseases to emerge and spread around the 
world. 

The study, a major literature review 
published in the academic journal Urban 
Studies, shows that urban expansion at 
the periphery of cities, sometimes called 
‘extended urbanisation’, is fundamentally 
altering the spatial relationships which 
shape how millions of people live and 
interact with each other and with nature. 
The research shows that the global trend 
towards urbanisation has contributed to 
the rise in the total number of disease 
outbreaks per decade since the 1980s. 
In doing so, urban expansion is creating 
‘new ecological niches’ for the spread of 
infectious diseases, the researchers warn. 

In particular, suburban and ‘peri-urban’ 
areas are more likely than cities to be the 
source of new and re-emerging infectious 
diseases, the study explains. They are 
particularly vulnerable to zoonoses 
(diseases that jump the animal-to-human 
boundary), as they bring populations of 
humans and livestock into contact with 
displaced wildlife in a manner that does 
not happen in cities. They are often densely 
populated, poorly planned and lacking 
health infrastructure and good governance. 
Signifcantly for public health policy, they 
also serve as a conduit between city and 
countryside, making municipal, regional, 
and even national boundaries efectively 
‘porous’. 

“Previous research has perhaps been a bit 
too biased towards global cities. COVID-19 
and previous outbreaks like Ebola are really 
a story of peri-urban and rural-to-urban 
connections, in places that are often not 
on the global map,” Dr Connolly explains. 
“Improved transport infrastructure has 
cut journey times between countryside, 
suburbs, and cities from days to hours. 
However, the infrastructure vital for good 
public health, like health clinics and clean 
water, often lags behind.” 

Without improved understanding, public 
health policymakers locally, nationally, 
and internationally will be ill-equipped 
to identify and mitigate the heightened 
risk of infectious disease outbreaks 
posed by suburban sprawl. Dr Connolly 
explains: “Governance – particularly 
the mechanics for responding rapidly to 
disease outbreaks – is also weaker in these 
fringe communities in the so-called ‘urban 

shadow’ compared to established towns and 
cities, as jurisdictional responsibilities are 
often blurred.” 

Rapid urbanisation, particularly in 
developing regions of Asia and Africa, 
is bringing about greater rural-urban 
migration, with populations drawn to 
new types of suburban settlements on 
the periphery of cities. These might be in 
the shape of suburban neighbourhoods, 
informal settlements, refugee camps, 
or communities of workers living near 
mines or factories. The recent SARS and 
Ebola outbreaks are high profle examples 
of epidemics which originated in these 
new types of suburban hinterland before 
spreading into larger, established cities. 

The researchers say this structural weak 
spot to infectious disease outbreaks has 
largely been overlooked in academic 
studies of the epidemiology of global 
urbanisation, which instead have tended 
to focus on chronic diseases in suburban 
and peri-urban regions, such as heart 
diseases and obesity which are related to 
more sedentary lifestyles. The researchers 
concluded that more research is needed 
along interdisciplinary lines to understand 
the social, economic, and epidemiological 
factors infuencing disease spread. 

Research Lead: 
Dr Creighton Connolly 
email: cconnolly@lincoln.ac.uk 

mailto:cconnolly@lincoln.ac.uk
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Lincoln’s First 
International Clinical Trial: 
A Novel Approach to Treating 

Pneumonia in HIV-infected Infants 
Pneumonia is the biggest killer of infants in the post-neonatal period worldwide, 
with nearly 900,000 premature deaths globally each year. Pneumonia has many 
diferent causes including bacteria and viruses, and is the main cause of death in 

HIV-infected children. 
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Aleading virologist from the University 
of Lincoln has set out, as part of 
a major global consortium, to 

drastically improve survival rates of young 
children sufering with these conditions. 

Just as Lincoln opens its new Medical 
School and launches its world-leading 
Lincoln International Institute for Rural 
Health, Dr Matthew Bates is embarking on 
the University’s frst major international 
clinical trial – evaluating a novel 
approach to treating babies with HIV and 
pneumonia in hospitals across sub-Saharan 
Africa in a bid to reduce mortality rates. 

“Currently, the World Health Organization 
(WHO) guidelines recommend treating 
severe pneumonia in HIV-infected infants 
with empirical treatment against common 
bacterial and fungal pathogens,” Dr Bates 
explains. “This approach uses broad-
spectrum antibiotics and it has seen death 
rates decrease, but two major causes of 
death in these poorly babies – tuberculosis 
(TB) and cytomegalovirus (CMV) – aren’t 
currently treated as a matter of course. 
They actually account for 10 to 30 per cent 
of all deaths, as demonstrated by my earlier 
autopsy study published in BMC Medicine, 
which was a key paper underpinning the 
rationale for this trial.” 

Many of us are familiar with tuberculosis, 
but diagnosing this disease in infants 
remains challenging. Babies cannot 
readily produce a sputum specimen and 
even when medics induce sputum or use 
other respiratory samples, the accuracy of 
detection by both gold-standard culture or 
molecular diagnostics remains low, with TB 
undiagnosed in nine out of ten fatalities.  

CMV is less well known, but is a 
common herpesvirus that infects many 
people and is usually harmless, lying 
dormant and suppressed by the immune 
system. When our immune systems are 
impaired however, it is a leading cause of 
morbidity and mortality, such as among 
transplant recipients, or when transmitted 
congenitally from mother to child. In 
Africa, most infants are infected with CMV 
in the frst year of life, and in the context 
of HIV and malnutrition, it can establish 
severe lung infections that can be fatal.  

“Cytomegalovirus and tuberculosis are 
key causes of death, still heavily under-
recognised, and as such undertreated in 
this population,” says Dr Bates. “CMV 
has been described as the second biggest 
cause of death among HIV-infected infants 
with pneumonia under six months of age, 
and although observational studies have 
suggested that antiviral treatment (with 
ganciclovir) might reduce mortality by up 
to half, there were no previously controlled 
clinical trials testing this hypothesis. In 
addition, prevalence of tuberculosis in 
acute pneumonia is 15 per cent, and at least 
75 per cent of these cases go unrecognised. 
Mortality of unrecognised tuberculosis is 

well above 80 per cent.  

“In summary, CMV and TB are highly 
prevalent but largely undiagnosed and 
untreated killers of HIV-infected children 
presenting with pneumonia, and that is 
exactly why we have launched this trial – to 
evaluate a bold and empirical approach 
to reducing mortality in this vulnerable 
patient group.” 

Dr Bates is part of EMPIRICAL (Empirical 
treatment against cytomegalovirus and 
tuberculosis in severe pneumonia in HIV-
infected infants: a randomised clinical trial) 
– a €7.5 million fve-year project, funded by 
the European and Developing Countries 
Clinical Trials Partnership (EDCTP) to 
evaluate whether the immediate treatment 
of these two common pathogens could 
improve survival rates. 

The trial is being led by Dr Pablo Rojo and 
his team from the Hospital Universitario 
12 de Octubre in Madrid. It brings together 
experts in paediatrics, therapeutics, clinical 
trials, and diagnostics from across Europe, 
Côte d’Ivoire, Malawi, Mozambique, 
Uganda, Zimbabwe, and Zambia. More 
than 600 infants in seven diferent hospitals 
across sub-Saharan Africa will be recruited 
as part of the trial. All data collected will be 
closely monitored by Dr Bates’ post-doctoral 
Research Fellow at Lincoln, Dr Franklyn 
Nkongho. 

The project launched in Zambia in 
February 2019, followed by a year of intense 
planning before patient recruitment could 
commence in early 2020. However, the 
onset of the global COVID-19 pandemic 
has caused a number of additional hurdles 
for the team to overcome, as Dr Bates 
explains. 

“Given the current situation, our priority 
is of course to keep all of our clinical 
teams and our patients in Africa – who 
are immunosuppressed and therefore 
extremely vulnerable – as safe as we 
can. So after managing to procure the 
required diagnostics and PPE (including 
a generous donation of face shields from 
the University of Lincoln’s School of 
Engineering), we will soon be testing all 
participants for COVID-19, in accordance 
with guidelines laid out by the respective 
African governments involved. 

“This really is one of the best consortiums 
I’ve ever worked with, in terms of the 
joining up of appropriate expertise and the 
fantastic organisation of the entire project.” 

Despite launching their groundbreaking 
clinical trial in the midst of a global 
pandemic, the team is delighted to be 
treating their frst enrolled patients and are 
hopeful that their work could soon bring 
about a step change in the treatment of this 
extremely fragile patient group. 

Diagnostics – An Essential 
Component of Our Response to 
Infectious Disease Threats 

As a leading scientist in the felds 
of microbiology, infectious disease 
diagnostics, and global health, Dr 
Matthew Bates is involved in a number of 
active research projects around the world. 
As well as the EMPIRICAL clinical 
trial, Dr Bates is working with Lincoln’s 
Professor Frank Tanser on proposals 
for research and capacity development 
projects relating to the recently launched 
Lincoln International Institute for Rural 
Health. 

Dr Bates is also a key player in 
PANDORA – a multidisciplinary project 
developing research capacity in response 
to emerging infectious disease threats in 
Africa. The PANDORA project, funded 
by the EDCTP, was initiated in the wake 
of the 2014–2016 Ebola virus outbreak 
in West Africa to strengthen research 
capacity for emerging infectious diseases. 

The PANDORA consortium has now 
turned its attention and resources 
to addressing the present threat of 
Coronavirus. It has developed the 
RAPIDCoV study, which is designed to 
evaluate the impact of rapid diagnostic 
tests for Coronavirus in hospitals, for 
rapid triage of suspected coronavirus 
patients, and to protect healthcare 
workers and other patients from 
becoming infected. The proposal is under 
ethical review in Zambia where current 
data suggest transmission is lower than in 
Europe, and with fewer severe outcomes, 
but there are still signifcant knowledge 
gaps – in particular, how this novel virus 
might present in those co-infected with 
HIV, TB, or bacterial pneumonia. 

Dr Bates believes that diagnostics 
and surveillance are central to any 
coherent response to the coronavirus 
pandemic and, in time, he predicts 
that organisations will realise the 
incorporation of molecular surveillance 
will enable us to get back towards the ‘old 
normal’ more quickly. 

Research Lead: 
Dr Matthew Bates 
email: mbates@lincoln.ac.uk 

mailto:mbates@lincoln.ac.uk
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The Epic Tale of the 
Humble Goldfsh 

It is a common household pet, loved by inquisitive toddlers and 
parents alike, but the humble goldfsh, swimming amiably around its 
aquarium, hides a remarkable history – one of cultural, scientifc, and 

environmental signifcance. 

It is well documented that the goldfsh 
is native to China, the southern Amur 
River basin, and Korea, and was 

domesticated more than a thousand years 
ago. 

Evidence based upon molecular genetics 
has suggested that goldfsh may have 
originated from the hybridisation of 
the red crucian carp and common carp, 
which was bred for food. 

Research conducted by Professor Anna 
Marie Roos, Professor of the History of 
Science and Medicine at the University 
of Lincoln, has revealed that this 
seemingly ubiquitous creature also has a 
much more surprising and complex past. 

“Goldfsh were created through a 
millennium of religious reverence 
and selective breeding for practical 
purposes, consumerist aims, and 
aesthetic expression,” explains Professor 
Roos. “They are world travellers and 
shifting self-contradictions, at once 
rare and common, hero and villain, 
their relationships with humans often 
unpredictable.   

“Some ancient Chinese authors actually 
attached a supernatural signifcance 
to goldfsh, regarding them as sacred 
and keeping them in Buddhist ponds 
of mercy to protect them. Their 
transformation must have seemed 
especially miraculous, as goldfsh fry are 
grey or black, only becoming bedazzling 
as adults.” 

It appears that goldfsh have always been 
a commodity in one form or another, 
and were especially so in 19th-Century 
England and America, their popularity 
bound up with the consumerist culture 
of the newly emergent middle class, 
industrialisation, and booming foreign 
trade. 

The manufacture of round glass 
fshbowls and the freshwater aquarium, 
as well as the evolution of scientifc 
aquaculture and commercial goldfsh 
farming, also played a role. 

The opening of the frst public aquarium 
in 1853 in London at the Zoological 
Gardens at Regent’s Park contributed to 
the popularity of keeping fsh as pets. 
Goldfsh hawkers from London would 
tour around suburbs in the 19th Century 

ofering the fsh for sale. It was wrongly 
believed they did not have to be fed but 
could subsist from ‘animalcula’ (the 
ability to act or function independently) 
in the water, making them attractive to 
keep as pets. 

Professor Roos says that the goldfsh is 
also of scientifc importance. In fact, the 
Bodleian Library database contains more 
than 40,000 scientifc papers devoted to 
goldfsh studies. “In their sensory organs, 
they are a lot like us, making them ideal 
experimental models. They are also smart 
enough to be trainable. Studies in visual 
perception and cognition have revealed 
that goldfsh perceive the same colours as 
humans.” 

In 2011, experiments by Caroline 
DeLong at the Rochester Institute of 
Technology showed that goldfsh could 
recognise shapes, in particular a black 
circle attached to the tank. The make 
up of their skin is comparable to ours as 
well. Just like us, their skin pigment cells 
or chromatophores produce pigment in 
response to light, so they can get a tan. 

As part of her feldwork, Professor Roos 
travelled to Zeeland in the Netherlands to 
tour the house of Job Baster, the 18th-
Century physician who was the frst to 
breed goldfsh in captivity in Europe, 
paying careful attention to their diet and 
environmental conditions. 

There is, however, a darker side 
to the goldfsh tale, as Professor 
Roos explains: “What people don’t 
realise is that goldfsh can be toxic 
for the environment. Those that are 
fushed down the toilet, escape from 
ornamental ponds, or are dumped 
in lakes when fshermen use them 
as bait can interbreed with common 
carp, multiplying and disrupting the 
ecosystem. They get numerous, they get 
big, and they out-eat and outcompete 
native fsh. 

“In their habitation with us, goldfsh 
have innocently unleashed environmental 
catastrophe, but only because we have 
treated them as a disposable commodity, 
or used them as cheap bait, without 
recognising their true value and role in 
the natural world.” 

“In this sense, the goldfsh seems to be 
a particularly salutary case study in this 
era of climate change and environmental 
awareness.” 

Research Lead: 
Professor Anna Marie Roos 
Email: aroos@lincoln.ac.uk 

mailto:aroos@lincoln.ac.uk
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Transforming the Lives 

Young parents are often seen to be a risk and even a problem in today’s society. 
Young fathers in particular are assumed to be feckless and irresponsible, and are 

often perceived to be regularly absent from the family home.  

Despite compelling evidence that they 
have a desire to be positively involved 
in their children’s lives, young 

fathers continue to experience exclusion 
and stigmatisation, including in professional 
support contexts. 

There is therefore a pressing need to see 
young fathers in a diferent way and to turn 
these ‘common sense’, yet often unfounded, 
ideas on their head. 

Since 2016, Dr Anna Tarrant, Associate 
Professor in Sociology at the University 
of Lincoln, has been conducting social 
research with the objective of doing just 
that.  

Building on existing evidence, the 
‘Responding to Young Fathers in a 
Diferent Way’ project aimed to counteract 
these pervasive and negative perceptions of 
young fathers.  

The study, which was funded by the Leeds 
Social Sciences Institute, employed new 
and innovative approaches, including 
action research. Its key activities and 
fndings have informed national family 
policy, changed professional cultures, and 
enhanced the lives of young fathers and 
their families. 

Dr Anna Tarrant explains: “The study 
achieved this by adopting more father-
inclusive and gender equal approaches, 
with the aim of listening to the voices of 
young fathers and supporting them with 
their specifc needs and requirements.” 

As part of the project, a London-based 
initiative called the ‘Young Dads Collective’ 
(YDC) was implemented in Leeds. It aimed 
to empower young fathers to become 
experts by experience, supporting and 
training them in advocacy work on behalf 
of other young fathers, and encouraging 
them to engage in practitioner training and 
consultation.  

This work is now being extended again 
in a new project called ‘Following Young 
Fathers Further’ (FYFF), which commenced 
in January this year. The study will utilise 
£1.2 million of funding that Dr Tarrant 
and the project received from the UK 
Research and Innovation Future Leaders 
Fellowship Scheme. 

Dr Tarrant says: ‘Following Young Fathers 
Further’ is a four-year study that will 
advance the evidence base about the 
lived experiences and support needs of 
young men who are fathers. It has the 
ambitious aims of developing longer-term 
understandings of the parenting journeys 
and support needs of young fathers, while 
also adding to the knowledge of young 
fatherhood in international contexts. 

“The study will use qualitative longitudinal, 
participatory, and comparative methods 
of research to track the lives and support 
experiences of young fathers over time. This 
means working directly with young fathers 
and project partners in order to deliver 
more efective support and to produce an 
evidence base that is directly informed by 
participant experience.” 

Closer to home, the creation of a ‘Young 
Dads Collective’ in Grimsby will establish 
a unique partnership between national 
charities and local authorities, including 
Coram Family and Childcare (London), 
NSPCC (Grimsby), YMCA Humber, Leeds 
City Council, and North East Lincolnshire 
Council. This work will assess the impact 
of the YDC approach on the lives of young 
fathers and their families and also on local 
policies aimed at these members of society. 

Dr Tarrant adds: “Following Young 
Fathers Further is a signifcant and exciting 
opportunity to implement a compassionate 
and truly participatory social policy and 
support environment in the UK. It will 
provide an extended evidence base and 

ofer solutions that will beneft young 
fathers, their families, and wider civil 
society.” 

You can fnd out more about the project on 
the Following Young Fathers Further blog 
site. 

‘Following Young Fathers 
Further’ is a collaborator in 
a new Nuffield Foundation 
funded study examining 
the effects of the COVID-19 
pandemic on low-income 
families, as well as associated 
social security responses. 

Research Lead: 
Dr Anna Tarrant 
Email: atarrant@lincoln.ac.uk 

https://fyff.blogs.lincoln.ac.uk/
https://fyff.blogs.lincoln.ac.uk/
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A Bug’s Life: 
How Insect Immune Systems Can 

Questions about our ability to fght infections and develop immune systems that can 
cope with dangerous virus pandemics, now and in the future, have been at the heart 

Aacknowledged that lifestyle and 
genetics can play a signifcant role in 
building immunity against virus and disease. 
A key to understanding how may lie in an 
unlikely source: insects. 

“Insects are excellent models for the innate 
immune response in vertebrates, including 
humans,” explains Dr Sheena Cotter, 
Senior Lecturer in Lincoln’s School of Life 
Sciences and an expert in the evolutionary 
ecology of insects. “The immune system, 
which is vital for survival, evolved so long 
ago that some of the same genes control 
parts of the innate immune response in 
humans and insects. Therefore, insights 
into how diferent factors change an insect’s 
response to infection could be equally 
applied to humans. 

“The innate immune response is the rapid 
and generalised response to infection that 
involves infammation, fever, antimicrobial 
peptides, and white blood cells engulfng 
pathogens in the body.  

“Humans and other vertebrates 
subsequently developed an antibody 
response, which is the secondary and highly 
specialised reaction to infection. Insects and 
other invertebrates do not have this second 
layer of immunity, but the initial response 
is common across the animal kingdom.” 

To fnd out more about this innate immune 
response, Dr Cotter examined two model 
systems: Spodoptera spp, or armyworms, 
and Nicrophorus vespilloides, the burying 
beetle, focusing on how each species 
responds to infection, and how these 
responses are modifed by, for example, age 
or nutrition. 

To test whether the availability of nutrients 

of the COVID-19 crisis. 

she set up a series of experiments, in 
collaboration with colleagues from 
Lancaster University. Food was chemically 
controlled, manipulating precisely the 
amounts of proteins, fats, micronutrients, 
and overall calories available. The insects 
were then infected with a natural pathogen. 

The research found that more than twice 
as many caterpillars survived if the diet 
was high in protein, compared to those 
on the low protein food. When given a 
choice, the infected caterpillars would also 
actively choose the high protein food, thus 
improving their survival prospects. 

“The choice of food was a crucial factor 
in the development of the immune 
response to the pathogens,” says Dr Cotter. 
“Pathogen growth can be slowed down 
either by the host organism producing 
what are called antimicrobial peptides, 
which limit pathogen reproduction, or 
through the food that the host consumes. 
By changing their diet, it is possible that the 
caterpillars are removing the fuel available 
to the pathogen, reducing its ability to grow. 
The highest protein diet appeared to give 
the best survival rates.” 

Further tests on the burying beetle, which 
breeds on the carcasses of small mammals 
or birds and is regularly in contact with a 
highly pathogenic environment, confrmed 
the importance of diet on the immune 
system. However, as beetles already have 
a high protein diet, increasing protein 
content did not improve their already 
advanced immune system. Instead, a high 
fat, low protein diet increased their ability 
to tolerate infection. 

The research found that diet not only 
infuenced how well the beetles coped with 

they aged. 

“We discovered that lifespan increased as 
the protein content of the diet declined, 
with median lifespan almost doubling as 
the protein content dropped from 74 per 
cent to 45 per cent,” explains Dr Cotter. 
“We know that low calorie diets have 
health benefts. However, many studies now 
show that, rather than the restriction of 
all nutrients, simply restricting protein can 
increase longevity. 

“The impact of diet on ageing and the 
response to infection makes burying beetles 
a really interesting model for how nutrition 
impacts diferent aspects of health, 
including for humans. 

“The aim now is to expand this work 
by systematically manipulating the 
macronutrient composition of the diet at 
diferent ages, so we can predict which diet 
should be eaten at each life stage in order to 
maintain an adequate immune system, and 
a longer, healthier old age.” 

Armyworms are a devastating 
crop pest, especially in the 
developing world, while 
burying beetles provide 
vital ecosystem services 
by breaking down animal 
carcasses and returning 
their nutrients to the soil. 
Both species therefore have 
a significant impact on the 
environment: one negative, 
one positive. 
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Zoonotic Diseases 
Explainer 

What are zoonotic diseases? 

Zoonotic diseases are those that pass from 
other animals into humans. 

Why do some diseases jump between 
species but not others? 

In order to transmit from one animal 
to another a pathogen has to infect one 
animal, replicate in it, be shed, and then 
infect the next individual. All of these 
processes involve molecular interactions 
between host and pathogen that may be 
exquisitely specifc and limit host-range.  

However, some pathogens pass readily 
between host species, including many 
foodborne bacteria such as Salmonella, 
E.coli, and Campylobacter. These 
pathogens are adapted to infect and 
replicate in multiple species.    

What are other notable examples 
besides COVID-19? 

The thing that distinguishes COVID-19, 
or SARS-CoV-2 to give the virus its proper 
name, from those mentioned above is 
that having made the jump to humans it 
is able to transmit from person to person. 
The four infuenza pandemics since 1918 
had their origins in avian or porcine 
infuenza. The frst of these, the Spanish 
Flu which circulated after the First World 
War, killed up to 80 million people. A 
simian immunodefciency virus jumped 
from a chimpanzee in Cameroon around 
1920 and spread out from Kinshasa, 
eventually leading to the AIDS pandemic. 
Ebolavirus is native to bats but readily 
infects and transmits between primates.  
Human outbreaks have been contained 
after substantial loss of life. There are many 
other examples. 

Why don’t our pets pass on 
pathogens that make us ill (for 
example, Parvovirus or cat fu)? 

Natural species barriers prevent many 
of our pets’ pathogens from infecting 
us, though cats and dogs are reservoirs 
of zoonotic infection. While cats can be 
infected with infuenza viruses capable 
of infecting people, most notably H5N1 
‘bird fu’, cat fu is actually a symptomatic 
description of feline upper respiratory 
tract infections that cannot be passed 
to humans. Psittacosis ‘parrot fever’ is a 
disease of birds that readily infects people, 
and rabies, leptospira, and potentially 
noroviurus are examples of pathogens that 
can transmit to us from dogs. 

Are zoonotic diseases outbreaks 
becoming more frequent? If so, why? 

Although zoonoses have always been with 
us, there does appear to be an increase in 
the threat from new pathogens. Research 
points towards habitat destruction and 
climate change as being major drivers for 
this. If an animal harbouring a potentially 
zoonotic pathogen is brought into contact 
with humans, the chance of a transmission 
event clearly increases. 

How is modern science equipping us 
to deal with the threat of pandemics? 

In many ways. In my own feld the 
understanding of how pathogens jump 
species and how those species mount 
immune responses to them is critical.  
Linked in with this is surveillance of animal 
populations to ‘horizon scan’ and see what 
may be coming. We are also modelling 
to understand how pathogens are spread 
during a pandemic and what measures may 
be efective in controlling it and working on 
the development of drugs to better control 
disease itself. These are just examples but 
modern science is the key to disease control 
and, ultimately, human survival in the face 
of continuous microbiological onslaught.  

How can we develop efective 
vaccines for COVID-19 and fu 
strains? 

There are many ways. The traditional 
approaches of either killing a pathogen 
or attenuating it so that it is no longer 
dangerous often still work, though this is 
often a slow way to develop a new vaccine.  
More modern approaches include the 
‘recombinant virus’, where a completely 
harmless virus but one capable of infecting 
people has a gene from a problem pathogen 
inserted into it. The most topical example 
of this is the Oxford Covid vaccine, 
ChAdOx1 nCoV-19, which is a chimpanzee 
adenovirus that has had the spike protein 
of SARS-CoV-2 inserted into it. When this 
infects a human cell the spike protein is 
produced and elicits a protective immune 
response. This vaccine is in clinical trial 
and production has already started. 

A very novel approach is that taken by 
the Imperial College group, which has 
made a self-replicating RNA vaccine 
named COVAC1 – an RNA molecule 
that is injected into muscle tissue, where it 
replicates itself and is translated into the 
COVID-19 spike protein. This approach 
has the very signifcant advantage of not 
having to be grown, like a virus, but is easily 
synthesised in a laboratory. The vaccine 
is in early stage clinical trials but could be 

produced quickly if these prove successful. 

There are successful COVID-19 vaccines 
in animals and I am an optimist about 
the arrival of a vaccine for COVID-19 in 
humans. Though the frst vaccines may 
only be partially efective, better ones 
will follow and it will be vaccination that 
enables us to return to ‘normal’. 

Infuenza poses a diferent challenge 
and my lab at the University of Lincoln 
has an interest in the ultimate solution 
for infuenza vaccination: a vaccine that 
protects against all existing and emerging 
strains of the virus.    

Can a virus ever be fully eradicated 
once it is as prevalent as COVID-19? 
If not, what do past outbreaks 
suggest might be the future for its 
evolution? 

Yes. As recently as 1967 there were 10 to 
16 million cases of smallpox each year, 
with around a 30 per cent fatality rate. 
The disease is now eradicated through a 
vaccination programme against the virus. 
Polio is close to eradication, and in the 
animal kingdom Rinderpest, a devastating 
disease of cattle, has been eliminated. The 
lack of a natural reservoir, an animal species 
that is really infected with and harbours 
the virus, make this a possibility. The 
Independent SAGE group has proposed an 
elimination strategy.  

Research Lead: 
Dr Colin Butter 
email: cbutter@lincoln.ac.uk 
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Poultry Probiotics: 
A Powerful Weapon in the Fight 
Against Antimicrobial Resistance 

The present COVID-19 epidemic and previous outbreaks of new deadly 
fu strains, such as swine fu and bird fu, are believed to have jumped from 

livestock to humans. In an age of intensive farming, animal health ‒ and 
high standards of vigilance on farms ‒ are vital to human health. That’s 

why scientists are developing new methods and technologies to monitor and 
enhance animal health. 

Dr Ron Dixon from the University 
of Lincoln’s School of Life Sciences, 
in collaboration with Arden 

Biotechnology, is currently developing a 
novel biocontrol product ‒ a phagebiotic 
for farm poultry to fght a disease which 
costs the industry $6 billion a year. Their 
work is part of the international fght 
against a global antibiotics crisis, which 
some authorities estimate could lead to  
10 million more human deaths per year 
by 2030. 

The poultry disease – necrotic enteritis – 
which afects the gut of chickens, develops 
when low levels of antibiotics are removed 
from the feed. However, there is growing 
pressure to stop this method in the face of 
a rise in antimicrobial resistance (AMR) 
transfer to humans. 

The Lincoln team is working with the 
Jiangsu Academy of Agricultural Sciences 
in China to develop a new phagebiotic (a 
novel mix of bacteriophage and probiotic) 
that would stop the disease in its tracks. 
They are currently investigating whether 
a reversion to good gut health in poultry, 
through the use of their phagebiotic, can 
help stop the overuse of antibiotics in the 
poultry industry. 

The consortium was awarded a £1.5 million 
award from the Global Antimicrobial 
Resistance Innovation Fund (GAMRIF) 
and the Department of Health and Social 
Care (DHSC), managed by Innovate UK. 
The award is funded as part of a UK-China 
collaboration by GAMRIF and the DHSC 
to reduce the threat of antimicrobial 
resistance working together with the 
Ministry of Science and Technology 
(MOST) in China.  

The funding is aimed at fnding 
replacements for antibiotics fed to food 
animals, thereby preventing the emergence 
and transfer of antibiotic-resistant bacteria 
to humans from poultry products. 

“The development of antibiotics has been 
vital to improving human health for the 
last 80 years,” Dr Dixon explains. “Yet the 
rise of antimicrobial resistance in humans 
is threatening to make them inefective in 
the future, and this is something we must 
consider when thinking about animals and 
our wider environment as well. 

“We are confdent that together with 
our partners in the UK poultry and 
biotechnology industries, and our academic 
colleagues in China, we can remove – or 
certainly reduce – the threat of antibiotic-
resistant pathogens in our food animals, 
and therefore signifcantly limit the impact 
of animal disease on public health.” 

The World Health Organization estimates 
that antibiotic treatments add an average 
of 20 years to all of our lives. But since 
the discovery of penicillin, overuse of 
antibiotics especially in agriculture and 
food animal production has put pressure 
on bacteria to evolve resistance, leading to 
the emergence of untreatable superbugs 
that threaten the basis of modern medicine. 

Arden Biotechnology, based at Lincoln 
Science and Innovation Park alongside 
the University of Lincoln campus, is 
leading the UK team developing the new 
phagebiotic. The biotech company ‒ the 
frst in Lincoln ‒ was founded following 
two Knowledge Transfer Partnerships 
(KTPs) with the University, supported by 
Innovate UK. 

Director of Research at Arden 
Biotechnology and alumnus of the 
University of Lincoln, Dr Joseph Brown, 
says: “This project builds on fve years 
of research, initially at the University of 
Lincoln, to bring together a UK-Chinese 
consortium to successfully bring the 
product to market. 

“The increase in our staf, access to 
expertise and equipment at the University 
of Lincoln, and collaboration with 
world-leading Chinese academics means 
we hope to launch this phagebiotic with 
considerable impact, initially to the 
Chinese poultry sector market, by 2022 
before introducing it to the UK.” 

The team has recently scaled-up the 
ingredients for use in the phagebiotic, 
conducted successful laboratory 
experiments, and is looking ahead to the 
production of the biocontrol agents on a 
large scale for feld trials in the near future. 

Research Lead: 
Professor Ron Dixon 
email: rdixon@lincoln.ac.uk 
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COVID-19 
Respiratory Disease Explainer 

The current COVID-19 pandemic has impacted just about every country 
in the world with tens of millions of cases and hundreds of thousands of 
deaths so far.The impact of the outbreak on physical and mental health 

is likely to be felt for many years to come as well as on economic and 

The causative agent of COVID-19 
(COronaVirus Infectious Disease 
2019) is the SARSCoV2 virus, with 

an RNA genome similar to the SARS 
virus which caused a limited outbreak of 
respiratory disease in the early 2000s. Like 
many coronaviruses, SARSCoV2 primarily 
infects the epithelial cells which line the 
respiratory tract. 

With SARS-CoV2, the infection starts 
in the upper airways at the back of the 
throat before moving to the lower airways 
in the lungs, potentially resulting in severe 
respiratory disease. As with many viruses, 
symptoms are not directly caused by the 
virus, but are due to the activation of the 
host immune system. For example, fever 
is an increase in body temperature to a 
point where the virus does not replicate 
as efciently, and the increase in mucus 
production catch and remove virus 
particles.  

The immune response to infections can 
broadly be divided into two parts – the 
innate and the adaptive. The innate 
immune system is the frst responder to 
a pathogen, activating a number of white 
blood cells such as the neutrophil and 
macrophage, and is coordinated by a 
cascade of cytokine signalling proteins. A 
hallmark of the innate immune response is 
infammation, which enhances the ability 
of the neutrophils and other cells to move 
to the site of infection and destroy the virus 
or the cells that are infected with the virus. 
The innate immune response is relatively 
short-lived and is followed by the secondary 

healthcare policies.  

immune responses known as the adaptive 
immune system. These responses involve 
the activation of B and T lymphocytes, 
which produce antibodies and cytotoxic 
T-cells which can bind to and inhibit 
the virus or destroy virus infected cells. 
The transition from the innate immune 
responses to the adaptive is an important 
process as prolonged unregulated 
infammation is harmful to the body.  

Data has emerged from the patients 
hospitalised with severe COVID-19 
showing they tend to get stuck in the 
infammatory response. Analysis of blood 
samples has shown particularly high 
levels of the pro-infammatory cytokines 
interleukin 6 and interleukin 8, resulting in 
tissue damage and the leakage of fuid into 
the lungs. These patients do not move as 
efectively into adaptive immune responses 
compared to those people with milder 
symptoms. This efect is particularly evident 
in more elderly patients whose immune 
system has declined with age, which helps 
to explain why the vast majority of deaths 
have occurred in the over 70s age bracket.  

There have been suggestions that in 
addition to age diference, genetic factors 
also control infammation during viral 
infections. This may include the efects 
of sex hormones such as testosterone, 
or the presence of pre-existing chronic 
infammatory disease, as well as other 
genetic traits which have yet to be 
discovered. These immune response factors, 

along with the viral load in the patient 
and the presence of any underlying health 
conditions, which are worsened by the 
uncontrolled infammation caused by the 
virus, can ultimately result in multi-organ 
failure.  

The precise risk factors for severe 
COVID-19 are yet to be discovered, but it 
is likely to be a complex network of both 
environmental and genetic factors and 
not as simple as many claims made in the 
media, such as having blood type A putting 
you at higher risk. 

It will remain difcult to identify precisely 
the risk factors for severe disease until we 
have a complete data set of people who have 
been infected with mild to no symptoms 
acting as a comparator to the people who 
develop severe disease. A complete data 
set is likely to be unachievable without a 
widescale antibody test programme.  

The treatments of COVID-19 infections 
are divided into two pathways which 
either target the virus directly or target the 
infammation. Targeting the virus directly 
can involve the use of convalescent plasma 
from people who have recovered from 
COVID-19, which passively transfuses 
antibodies from recovered patients into 
patients who have severe disease. This helps 
to reduce the viral load in the patient and 
the severity of the disease. This type of 
therapy is already going through clinical 
trials based on the mass production of 
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genetically engineered anti-SARS-CoV2 
antibodies, a strategy already established 
for many other viruses including Ebola and 
Respiratory Syncytial Virus.   

In terms of non-biological pharmaceutical 
therapies, clinical trials are focusing on 
previously established drugs, as these have 
already been tested for safety in humans. 
Drugs which may be able to target the 
SARS-CoV2 virus include broad range 
anti-viral drugs, which target the RNA-
dependent RNA polymerase enzymes that 
are unique to viruses. These drugs, such 
as Remdesivir, mimic nucleotides which 
the virus incorporates into its replicating 
RNA genome, halting or pausing new RNA 
genomes, and are already being efectively 
used in other RNA-based viruses such as 
Ebola and Respiratory Syncytial Virus.  

Other clinical trials are also being carried 
out on established blood pressure drugs. 
These target an enzyme found on cell 
surfaces called angiotensin converting 
enzyme 2 (ACE2). Interestingly, these 
ACE2 molecules are also used by SARS-
CoV2 entry into the lung epithelial cells. 
The hypothesis is that by inhibiting these 
ACE2 proteins, you may prevent the virus 
entering and establishing infections in 
these cells. Other viral enzymes are also 
potential targets for novel anti-viral drugs 
including the viral protease enzyme, but 
these drugs are at the beginning of the 
clinical trials process. Some clinical trials 
have been carried out on other established 

anti-viral drugs including those that target 
HIV, but these have been shown to be 
inefective in COVID-19 patients.  

The other strategy for COVID-19 is to treat 
the symptoms, particularly infammation. 
To date, the most promising of these is the 
corticosteroid dexamethasone shown to 
reduce death rates of patients with severe 
respiratory complications. Corticosteroids 
are broad anti-infammatory drugs already 
successfully used in chronic infammatory 
diseases such as arthritis, asthma, and 
chronic obstructive pulmonary disease.  

Despite being in clinical use for nearly 
70 years, the precise mechanisms of 
corticosteroids are not clear. Two major 
efects are commonly seen with the binding 
to a receptor protein which directly blocks 
the pro-infammatory pathways or through 
activating production of the cells’ own anti-
infammatory proteins.  

The Holden lab at the University of 
Lincoln is carrying out research on 
enhancing the anti-infammatory efects of 
corticosteroids, such as dexamethasone, 
on viruses and virus-induced infammation 
in lung epithelial cells. Other potential 
treatments that have also been suggested 
include sphingosine kinase 2 selective 
inhibitors, which have been reported to 
have both anti-viral and anti-infammatory 
properties and which may provide a two-
pronged attack in patients with severe 
disease.  

It is inevitable that as we understand the 
fallout of the COVID-19 infections, with 
reports already suggesting long-term efects 
in some patients, that novel therapies may 
be needed to help with the aftermath of 
this pandemic. Ultimately, to ensure we 
can prevent further outbreaks we need an 
efective vaccine which provides long-lasting 
immunity, and more importantly, we need 
to study and ensure robust plans are in 
place to prevent future pandemics by novel 
viruses crossing into humans. 

Research Lead: 
Dr Neil Holden 
email: nholden@lincoln.ac.uk 
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Saving Alexandria: 
When Historic Architecture Meets 

Vibrant New Economic Models 
Alexandria – a historic Egyptian city founded by Alexander the Great and once 
considered the jewel of the Mediterranean – has for the past half century been 

Astruggle between its symbolic Euro-
Mediterranean heritage and distinctive 
spirit of place and the conficting 

economic and political agendas has resulted 
in the crumbling of its inspiring architecture 
as well as its vibrant culture. 

Recently however, a leading international 
architect has been dedicating her work to 
revitalising and regenerating the city she once 
called home. 

Starting with Fouad Street at the heart of 
the city’s historic district – the most potent 

facing ongoing decay. 

symbol of Alexandria’s grand history, with its 
elegant villas and antique shops – Dr Amira 
Elnokaly’s work aims to sympathetically 
repurpose the ancient Egyptian buildings for 
modern economic use. 

Dr Elnokaly, an Associate Professor in 
Sustainable Architecture at the University 
of Lincoln, has been working with SIGMA 
Properties in Egypt for almost ten years in 
a bid to restore some of Alexandria’s most 
impressive buildings, reinvigorate its culture, 
and ensure that the city thrives into the 
future. 

“Cities have an ever-changing nature 
according to the needs of their citizens, 
but this is not always for the best,” Dr 
Elnokaly explains. “Alexandria is a beautiful 
city which historically featured a fusion of 
communities – Greek, Italian, Armenian, 
Muslim, Christian, and Jewish. The city 
centre was once a hive of activity with a 
booming business scene and a Mediterranean 
party culture. Fouad Street was traditionally 
the most elite part of the city where the 
aristocracy was based, but as younger residents 
began to leave for new up-and-coming areas, 
this vibrant sense of community began to slip 
away. 
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“Today, some of the oldest and most 
impressive buildings, although listed, have 
fallen into disrepair or worse, have even been 
demolished to make way for modern hotels. 
Our work aims to inject a sense of life back 
into this important area of Egyptian culture 
– ensuring these old buildings are reused 
sympathetically, but in a way that’s relevant to 
today’s community to really encourage public 
engagement.” 

Many of the original retail spaces located 
in Alexandria’s historic district struggled to 
attract enough business and subsequently 
closed down, while residential units were 
abandoned or rented at very low prices. 
Corruption then led to many historic 
properties being demolished and replaced by 
high-rise reinforced concrete buildings with 
no respect for the existing skyline or sense of 
building character.  

To combat this decline, Dr Elnokaly began 
working with SIGMA Properties to develop 
feasible economic models for heritage 
buildings. SIGMA Properties is a leading 
Egyptian heritage real-estate developer 
specialising in developing and repurposing 
heritage buildings, transforming them into 
fully functioning properties with a symbiotic 
relationship towards modern surroundings 
and needs. 

These businesses attract a younger population 
by ofering quality services carefully integrated 
into historic spaces, such as Fouad Street’s 
impressive Opera Hall, to maintain their 
architectural value and artefact while 

introducing a dynamic new concept within 
them. 

As part of this bid to save Alexandria’s 
culture, SIGMA Properties has created a 
portfolio of 30 heritage buildings, where they 
have preserved the buildings’ authenticity 
and delivered cultural and social benefts to 
the public. Together with Dr Elnokaly they 
run workshops for architecture students and 
members of the public to highlight their 
own important work and encourage others 
to consider the signifcance and potential of 
historic buildings. 

Mohamed Abdel Meguid, CEO of SIGMA 
Properties, says: “Historic centres and ‘spine 
streets’ such as Fouad Street in Alexandria 
serve as a place of identity, memory, and 
belonging. Historic city centres tend to forge 
an urban identity for the rest of the city, and 
for surrounding districts to adopt. That is 
why a successful revitalisation can act as a 
real catalyst for change. Our work aims to 
empower the historic identity of Fouad Street 
and downtown Alexandria – bringing together 
cultural heritage, archaeological presence, 
retail sophistication, independent stores, 
and its specifc local Euro-Mediterranean 
heritage.” 

Dr Elnokaly mentors the research team at 
SIGMA Properties and the company recently 
awarded her a special accolade in recognition 
of her work in Alexandria. 

The port city of Alexandria 
was founded in 331 BC by 
Alexander the Great. One of its 
most striking buildings is the 
Citadel of Qaitbay, a defensive 
fortress that was built in the 
15th Century on the site of 
the Pharos of Alexandria, one 
of the Seven Wonders of the 
Ancient World. 

Research Lead: 
Dr Amira Elnokaly 
email: aelnokaly@lincoln.ac.uk 
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Promoting Peace 

Rwanda is a country still living with the impact of the 1994 genocide that saw 
upwards of 800,000 people killed over a 100-day period. An estimated ten per cent 
of children lost one or both parents during the genocide and more than 100,000 
children now live alone or are the sole carers for their siblings as a result of their 

parents being killed or imprisoned. 

Thanks to a project exploring how 
disciplines like dance, drama, and 
music can empower young people to 

be a driving force for peacebuilding, the 
arts are now having a signifcant impact on 
communities across Rwanda. 

Led by Professor Ananda Breed from the 
University of Lincoln’s School of Fine and 
Performing Arts, Mobile Arts for Peace 
(MAP) is using the arts as a platform for 
young people to share their experiences 
and communicate their ideas for confict 
prevention within their own communities. 

Working with partner organisations such 
as the Institute of Research and Dialogue 
for Peace (IRDP), Foundation Tolerance 
International, and a number of UK and 
international universities, MAP has 
created a ‘toolkit’ for educators to teach 
the Performing Arts as well as ofering 
training sessions to enable them to deliver 
residential workshops for young people.  

“By using the arts as a way to draw on 
personal experiences, MAP is providing 
safe, progressive spaces for dialogue and 
shared problem-solving for peacebuilding, 
as well as developing skills in music, dance, 
and drama,” explains Professor Breed. 

“We are already seeing the positive efects 
of this approach in the increased academic 
performance of students, improved 
communications between students and 
their parents, enhanced public speaking 
skills, and a contribution to overall learning 
processes. 

“The Rwanda Education Board (REB) has 
also integrated the MAP methodology into 
the national Curriculum Framework in 
music, dance, and drama through training 
of trainers and MAP clubs.” 

Another important strand of the project 
has been the integration of mental 
health awareness and support in all MAP 
activities, to help participants deal with 
their own emotions and experiences and 
ofering an outlet to share their stories. 

As well as the more traditional arts, 
participants are also being given the 
opportunity to learn other skills such 
as flmmaking. As part of a recent MAP 
workshop in the Eastern Province, a 
‘Filmmaking for Peace Workshop’ led by 
renowned flmmaker Eric Kabera explored 
how objects and environments tell stories.  

The group was able to learn basic 
flmmaking skills from lighting and camera 
techniques to editing, and four of the 
shorts created were later showcased as part 
of the Hillywood event at the international 
Rwanda Film Festival. 

Professor Breed adds: “These stories take 
us through the twists and turns of the 
human experience; fnding new ways 
to share common problems and to fnd 
solutions. The screening of their work as 
part of Hillywood alongside international 
feature flms serves as a testament to the 
possibilities of generating grassroots flms 
produced by young people.” 

MAP is now working in all fve provinces 
of Rwanda, across 25 schools serving 
approximately 300 teachers and trainers as 
well as 2,500 young people. 

Teams have also been operating in 
Kyrgyzstan, Indonesia, and Nepal, with 
thousands of young people participating in 
a range of arts-related projects.  

To fnd out more about the wider Mobile 
Arts for Peace project, visit the blog site. 

To date, the Mobile Arts for 
Peace project has worked 
with 9,682 youth participants, 
created ten drama clubs, and 
features nearly 700 educators, 
trainers, and facilitators 
across four countries. 

Research Lead: 
Professor Ananda Breed 
email: abreed@lincoln.ac.uk 
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Digging Up 

School pupils have been getting their hands dirty (virtually, that is) 
as part of series of a free, fun online archaeology-themed workshops 

launched shortly after the UK lockdown began in the spring of 2020. 

Dig School was launched to help 
teachers and homeschooling families 
inspire eight to 15 year olds to 

explore history from their laptops and 
tablets, ofering them the chance to develop 
new skills and knowledge, and continue 
to enjoy learning during what has been a 
challenging time for both schools and their 
pupils. 

The project was devised by Professor 
Carenza Lewis, well-known for her 
appearances on TV’s iconic archaeology 
series Time Team and now Professor for 
Public Engagement at the University 
of Lincoln. It has been developed in 
collaboration with the Council for British 
Archaeology and funded through Historic 
England’s award-winning Heritage Schools 
programme. 

Dig School has been underpinned by 
Professor Lewis’ research into medieval 
settlements, which is transforming 
our understanding of the long-term 
development of apparently unchanging 
rural towns and villages by charting changes 
in the number of pottery sherds over 
centuries. Several of her recent publications 
have discussed one very topical event – the 
impact of the medieval Black Death plague 
pandemic.  

“For the frst time, the pottery data are 
showing that nine out of ten settlements 
shrank, on average to half their former size, 
after the pandemic,” explains Professor 
Lewis. “Like today, no settlement was left 
unafected, although no evidence of this 
now survives above ground, just those tiny 
scraps of people’s long-discarded pots.” 

Thousands of teenage school pupils had 
helped with the excavations, and when this 
21st-Century pandemic closed UK schools 
in March 2020, Professor Lewis was keen 
to see if an online programme could engage 
students in the same way as the actual digs. 

She says: “I’d seen how the hunt for new 
discoveries in unexpected places, such as 
village gardens, enthralled even the most 
reluctant learners, and hoped we might be 
able to do the same online to help students, 
teachers, and carers during this difcult 
time. 

“Dig School is about learning how to 
use evidence to answer questions, and 
fnding out how to make new discoveries 
in ordinary places without necessarily 
leaving your house, as nobody could during 
lockdown. 

“Enquiries include Stone Age life and 
medieval murder, and pupils can examine 
evidence ranging from archaeological 
artefacts, historic maps, and ancient bones 
to scientifc data and Google Earth.” 

The workshops feature videos and 
interactive activities in the shape 
of challenges, puzzles, games, and 
investigations. Assessment tools and 
certifcates are also provided for schools 
and home-schoolers wanting to evaluate 
and recognise students’ learning. 

“Week by week, students have been able to 
enjoy developing new ideas, interests, and 
transferrable skills for life and learning, 
leading up to real excavations in places 
where they live, which have been carried 
out by students as far away as Colorado,” 
says Professor Lewis. 

Dig School was launched as the new term 
started in late April 2020, with schools still 
closed to the majority of students. Within 
a month it had attracted more than 1,200 
registered users responsible for 61,000 
learners. The majority of these were in the 
UK, but others were from as far afeld as 
Nigeria, Qatar, Russia, Australia, Peru, the 
USA, and Canada.  

“The response from teachers and parents 
has been really positive, acknowledging how 
much they and their students are gaining 
from Dig School,” adds Professor Lewis. 
“Many have mentioned the animated 
discussions that have arisen, while feedback 
during the workshops has revealed the real 
impact that they are having on a wide range 
of learning skills.” 

More schools are expected to join in the 
autumn, when all 20 Dig School workshops 
will remain online to support classroom 
teaching and extra-curricular clubs in and 
out of schools. 

To fnd out more about Dig School, visit 
the project website. 

Research Lead: 
Professor Carenza Lewis 
email: clewis@lincoln.ac.uk 
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Work with Us 
Innovation is crucial to the success 
of any organisation – whether that be 
public, private, or third sector – and in a 
competitive global economy those who 
succeed and continue to grow are those 
who innovate. 

At the University of Lincoln, we are employer 
led and informed, sharing our experience 
and expertise to support businesses to drive 
forward their innovation agenda, helping to 
solve industry challenges of all shapes and 
sizes. 

We have been recognised for our pioneering 
approach to business engagement through 
a series of national awards, including a 
Lord Stafford Award and a Times Higher 
Education Award, and are proud of our 
innovative partnerships with a diverse range of 

organisations such as Siemens, Teledyne e2v, 
and the Lincolnshire Co-operative.  

In 2017, Lincoln was one of only eight UK 
universities to be commended by the Higher 
Education Funding Council for England for our 
strategic approach to knowledge exchange.  

With a comprehensive range of business 
support and services accessible across the 
University, we are confident that we can help 
you find the right solution for you, whatever 
your sector or industry.  

If you are interested in finding out how 
the University of Lincoln could help your 
business or organisation, please get in touch 
with our Research and Enterprise team and we 
will work with you to find a solution that meets 
your needs. 

Research and Enterprise  
University of Lincoln 
Brayford Pool 
Lincoln 
LN6 7TS 
United Kingdom 

enterprise@lincoln.ac.uk 
+44 (0)1522 837200 

“Our growing, world-class 
research and innovation 
portfolio provides many 
different ways to support our 
partners in addressing the 
challenges they face. Whether
they are large or small, public 
or private sector, we are ready 
to partner with them to drive
growth and productivity.” 

Andrew Stevenson 
Director of Research and Enterprise 

Contact s  

Director of Research and Enterprise 
Andrew Stevenson 
astevenson@lincoln.ac.uk 

PA/Project Officer 
Katrina Harris 
kharris@lincoln.ac.uk 

Assistant Director of Research and Enterprise  
Head of Research and Industrial Partnerships 
Dr Stephanie Maloney 
smaloney@lincoln.ac.uk 

Assistant Director of Research and Enterprise 
Head of Business Incubation, Innovation, and 
Growth 
Vicky Addison 
vaddison@lincoln.ac.uk 

mailto:vaddison@lincoln.ac.uk
mailto:smaloney@lincoln.ac.uk
mailto:kharris@lincoln.ac.uk
mailto:astevenson@lincoln.ac.uk
mailto:enterprise@lincoln.ac.uk
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	In this edition of our Research Impact magazine, we highlight some of the research that the University of Lincoln is currently undertaking to address the distinct challenges we face during the COVID-19 crisis, outlining a number of groundbreaking projects and hearing from academics who are offering new perspectives on virology and disease. 
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	Our newly formed Lincoln International Institute for Rural Health is a prime example of this approach, working with a network of national and international collaborators to address some of the key health issues facing rural communities across the globe.  

	We have brought together experts from around the world to augment existing research strengths, including our new Global Chairs whose specialisms span rural health and soil ecology to ecosystems and 
	We have brought together experts from around the world to augment existing research strengths, including our new Global Chairs whose specialisms span rural health and soil ecology to ecosystems and 
	water resources. You can read more about them and their research in this magazine. 
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	Through our research – conducted by hundreds of academics from across four colleges and dozens of specialist research institutes, centres, and groups – we are striving to change society for the better, while meeting our aspirations to become thought leaders engaged in the pursuit of excellence.  
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	News in Brief 
	Student Telegraph STEM Award Winner - New Breast Cancer Drug Research 
	Student Telegraph STEM Award Winner - New Breast Cancer Drug Research 
	A student from the University of Lincoln was named a winner in the prestigious Telegraph STEM Awards 2020. 
	Now in their seventh year, the national awards offer undergraduates at UK universities the chance to prove their talent to some of the biggest names in industry by pitching scientific or technological solutions to global challenges. 
	Jin Ke Michele Pan, a third year Zoology student in Lincoln’s School of Life Sciences, won the Telegraph STEM Awards 2020 Healthcare Challenge, sponsored by GSK. 
	This category posed students the question: how would you use innovative science and technologies to unlock potential medicines or vaccines?  
	Michele impressed the judges with his innovative idea for a cytidine deaminase-dependent breast cancer therapy. 
	The Telegraph likened the proposal to using a ‘Trojan Horse’ to target breast cancer, combining biomedical techniques and technologies to ‘trick’ cancer cells into triggering a therapeutic response at the tumour site using an existing drug called 5-fluorocytosine.  
	The idea was an extension of his dissertation and built on several years of work. He was supported in developing his idea by Dr Csanad Bachrati, Associate Professor in the School of Life Sciences and a leading expert on molecular cell biology. 
	In their comments, the judges said: “It was wonderful to see the candidates’ knowledge being applied to difficult healthcare challenges, with a huge focus on improving patients’ quality of life. With his strategy for treating breast cancer, Michele had a well-researched and detailed proposal with great potential.” 

	Business Resilience During Challenging Times 
	These are tough times for businesses, with many struggling to negotiate the challenges they face in an increasingly volatile economic environment.  
	To continue to help and support local businesses through this current crisis, the University’s Lincoln International Business School and the National Centre for Organisational Resilience has launched Resilient Lincolnshire, a digital platform that aims to strengthen links between industry and academia.  
	Resilient Lincolnshire features discussions, academic opinions, and expert voices on a range of topics, including communications, effective leadership, supply chains, digital engagement, human resources, and business continuity. 
	Delivered online through a series of Executive Education presentations and commentary from key industry professionals, the initiative is tapping into the research and business expertise of leading academics across a range of disciplines in Lincoln International Business School, while providing a forum for business leaders to engage in a meaningful and constructive way. 
	“The aim of Resilient Lincolnshire is to continue to engage with businesses during these uncertain times,” explains Dr Craig Marsh, Pro Vice Chancellor and Director of Lincoln International Business School and one of the expert speakers involved in the series.  
	“We want to support our local business community within Lincolnshire, providing educational learning opportunities and showcasing research-informed best practice with all partners and collaborators. 
	“The challenge is to advance despite adversity and this is something most businesses will face at some point in their lifecycle. We are here to help them understand some of these challenges, while sharing experiences from within the business community.” 
	You can find out more about the initiative and watch previous seminars and interviews on the University of Lincoln’s . 
	website
	website


	Figure
	Face Mask of the Future So VAR, So Good? 
	A young designer from the University of Lincoln has produced an It has been plagued by controversy since it was first introduced in innovative new face mask to protect children from harmful pollution. Premier League football matches in 2019. However, new research 
	into slow-motion replays, used as part of the video assistant referee Final-year Product Design student, Owen Phillips, designed the new (VAR) system, has revealed that they may actually have a positive product as part of a project supported by Samsung KX and tech guru impact on decisions made on the pitch. Jason Bradbury. 
	In a study led by the University of Lincoln, 80 professional football ‘Polligon’ is a highly efficient, N95 grade filtration mask designed officials from the Premier League and Championship watched video specifically for children to protect them from harmful pollution clips of incidents from different European leagues, making decisions on their walk to school. It has been designed to be reversable and about how much contact was made, whether it was deliberate, and turned into a neckerchief that can be worn 
	When played back in slow motion compared to real time, yellow-card Owen says: “With harmful pollution levels and the recent offences were judged as less serious, and red-card offences as more COVID-19 pandemic creating many challenges and increasing serious. This indicates that slow-motion replays may enhance an demand for respiratory protection, I think it is really important that official’s ability to distinguish between moderate and severe offences. solutions take into account the needs of different user
	intentional,” says lead author and Professor of Vision Science at the Owen created the protective wear as part of his final year BRADLAB University of Lincoln, George Mather. “Instead, the data showed that project, which challenges students to produce an innovative new slow motion can actually help referees to distinguish between yellow-technological product, using the research, creativity, and delivery card and red-card incidents.” skills they have developed throughout their degree. 
	The researchers suggest that rules and protocols governing the use of BRADLAB was launched by Jason Bradbury, author and host of The slow-motion replays could be relaxed in light of the research, which Gadget Show, as part of his role as Visiting Lecturer at the University has been published in Royal Society Open Science. of Lincoln with the aim of inspiring students to be even more creative and innovative with their ideas. 
	Psychology Strikes Silver with Coveted Athena SWAN Award 
	The University of Lincoln’s School of Psychology has been recognised for its outstanding commitment to gender equality with the award of a coveted national charter. 
	The School received the Silver Athena SWAN award, which is an esteemed accreditation from Advance HE – the official organisation promoting excellence in Higher Education. 
	Established in 2005 to encourage and recognise commitment to advancing the careers of women in science, technology, engineering, maths, and medicine (STEMM), the Athena SWAN Charter is a framework which is used across the globe.  
	As an institution, the University of Lincoln champions gender equality across the board, and the School of Psychology’s Equality Committee, led by Dr Kirsten McKenzie, has been leading the way with its approach to Equality, Diversity, and Inclusion (EDI). It has played a key role in launching new initiatives to support staff and students, many of which have been rolled out across the University, such as a ‘Parenting Peers’ programme for staff with new children.  
	Dr McKenzie says: “This award is the culmination of a huge amount of effort from all of our staff and we are incredibly pleased and proud of this result. Given that the current global situation has itself brought issues of equality, diversity, and inclusion into the spotlight, we intend to continue building upon our success to ensure that we provide a supportive environment for everyone.” 
	6 
	6 
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	Lincoln International 
	Lincoln International 
	Institute for Rural Health 
	Rural health presents a prescient global challenge in today’s society as populations living in rural areas have to navigate multiple vulnerabilities associated with the complex needs of ageing populations, lack of proper access to healthcare facilities, the emergence of infectious diseases, and climate change. 
	Rural health presents a prescient global challenge in today’s society as populations living in rural areas have to navigate multiple vulnerabilities associated with the complex needs of ageing populations, lack of proper access to healthcare facilities, the emergence of infectious diseases, and climate change. 
	Figure
	ith global challenges in mind, the University of Lincoln has established the Lincoln International Institute for Rural Health (LIIRH). The Institute will conduct world-class research focusing on the greatest health issues facing rural communities, both locally and globally. Therefore, LIIRH plans to be central to new efforts to better understand the health issues pertinent to Lincolnshire and the rest of the UK, while simultaneously addressing similar health concerns internationally. 
	W

	Working in partnership with a network of national and international collaborators and acting in conjunction with the new Lincoln Medical School, LIIRH seeks to establish itself as the preeminent rural health institution worldwide. 
	Under the direction of Global Professor in Rural Health and Social Care, Professor Frank Tanser, and comprising the research expertise of Global Professor in Rural Health and Social Care, Professor Mark Gussy, together with other colleagues from around the world, LIIRH will focus its research around key thematic areas including chronic care, chronic disease, and disadvantaged populations; prevention, early detection, and screening; and health metrics and disease modelling. 
	In line with the University of Lincoln’s civic mission to combine global with local concerns, the key thematic areas align with the United Nations Sustainable Development Goals and the University’s local industrial strategy. 
	LIIRH will examine the characteristic challenges rural communities all over the world face, such as a lack of healthcare facilities, poor transport infrastructure, workforce skills gaps, health inequalities, and poverty. 
	The COVID-19 pandemic has exposed the vital importance of understanding the factors that affect the health of rural populations, from the risks of disease outbreaks and transmission to the unequal burden of disease among different demographic groups. 
	LIIRH’s research is supported by a network of academic partners located in Germany, Canada, Burkina Faso, Tanzania, South Africa, Malaysia, Bangladesh, and Australia. By leveraging links to expert teams in universities and research centres all over the world, its researchers and collaborators will bring together learning from a variety of countries and contexts, be that rural Lincolnshire, the Australian outback, or sub-Saharan Africa. 
	Located in the heart of a large rural county, LIIRH is uniquely placed to serve as a fulcrum for rural health research. As well as investigating issues of global concern, it will be central to new efforts to better understand the health and care concerns of rural communities on the east coast of Lincolnshire, one of the most complex and challenged rural areas of the UK. 
	Lincoln International Institute for Rural Health has the support of the Greater Lincolnshire Local Enterprise Partnership 
	Lincoln International Institute for Rural Health has the support of the Greater Lincolnshire Local Enterprise Partnership 
	and is working closely with the National Centre for Rural Health and Care, which has its headquarters in Lincolnshire. 

	Rurality is a principal theme at the University of Lincoln and a key aspect of the University’s civic mission. LIIRH is a bold new initiative borne out of the recognition that rural populations face complex health challenges that are not faced to the same degree by their urban counterparts. Ultimately, these unique challenges require transdisciplinary approaches to fully address the multifaceted factors inherent in them. 
	-

	While many health challenges are not specific to rural communities, they are often made worse by geographical remoteness and lack of infrastructure. The COVID-19 pandemic has highlighted, perhaps more than ever before, the challenges faced by those living and working in rural areas. LIIRH working alongside academic, public sector, and industry partners, is well-placed to contribute to national debates, as well as global challenges. 
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	Global 
	Global 
	Global 
	Chairs 

	At Lincoln, we believe that research has the power to change the world for the better, whether that is connecting individuals and communities through shared local heritage, or contributing to international efforts to address grand challenges such as improving health and wellbeing and mitigating the effects of climate change. 
	At Lincoln, we believe that research has the power to change the world for the better, whether that is connecting individuals and communities through shared local heritage, or contributing to international efforts to address grand challenges such as improving health and wellbeing and mitigating the effects of climate change. 
	e are home to world-class researchers who are challenging the status quo to address some of the world’s most pressing problems. We have welcomed nine professors to Lincoln who are leading academics in their respective fields. The knowledge that these global leaders bring to Lincoln complements the expertise of our academics, researchers, and distinguished professors, enabling a greater scope and scale of work, and confirming our goal to deliver world-changing research with real impact that transforms lives.
	e are home to world-class researchers who are challenging the status quo to address some of the world’s most pressing problems. We have welcomed nine professors to Lincoln who are leading academics in their respective fields. The knowledge that these global leaders bring to Lincoln complements the expertise of our academics, researchers, and distinguished professors, enabling a greater scope and scale of work, and confirming our goal to deliver world-changing research with real impact that transforms lives.
	W

	Figure
	Professor Simon Parsons, 
	Global Professor in Machine Learning 
	Professor Simon Parsons’ interest lies in what artificial intelligence (AI) can do to support people who have to make complex decisions. 
	He explains: “When shopping online for a new washing machine we look at the advantages and disadvantages and work out which model we will purchase. 
	“We can build software systems that do the same, looking at the reasons for and against a choice. These systems provide good recommendations, and it is easy for people to understand the rationale in terms of the advantages and disadvantages, and the trade-off between them.” 
	This approach to providing recommendations has been at the heart of Professor Parsons’ work with stroke patients, measuring their health using wireless devices and AI to help them make key decisions. 
	Importantly, this could mean that patients with ongoing health issues may not need to visit a doctor in person but can be monitored in their own home. The physical and health implications could be significant. 
	“When visiting the doctor people often feel anxious and this is reflected in higher blood pressure levels,” says Professor Parsons. “If measurements can be done at home, we can get a better picture of their health. 
	“Using AI along with these home measurements makes it possible to recommend personalised treatment plans, which patients develop in conjunction with their GPs. Research has shown that people who are empowered to retain control of elements of their health care often do much better.” 
	Advantages are also pronounced in rural areas such as Lincolnshire. Travelling to and from appointments not only impacts people physically, it can also disproportionately affect poorer people because of the cost that the trips entail. 
	The rurality of Lincolnshire and its impact on health will be a key area of focus for Professor Parsons’ future research. 
	Figure
	Figure
	Professor Frank Tanser, 
	Global Professor in Rural Health and Social Care 

	Professor Frank Tanser is a world-leading specialist in epidemiology. He was one of the founders of the Africa Centre for Health and Population Studies, which was set up to study the HIV epidemic in rural South Africa and featured Africa’s first comprehensive population-based Geographical Information System (GIS). 
	His pivotal work over the last 20 years has combined geo-spatial and epidemiological methods to provide major insights into the evolving and dynamic nature of the HIV epidemic.  
	Commenting on his work in Africa, Professor Tanser says: “We had an army of fieldworkers knocking on doors and testing everyone so that we could find out what was happening at the population level.  
	“We found that there were staggering amounts of people with HIV – more than 40 per cent of young women aged 25 to 35 were infected. At that stage, there was nothing anyone could do about it.  
	“However, when the antiretroviral (ARV) drugs were introduced in 2003–2004 we had the privilege of being able to quantify the impact in a region that is widely considered to be the epicentre of the epidemic.” 
	The impact was spectacular. “It was incredible to see life expectancy increase markedly and the number of deaths reduce drastically,” says Professor Tanser. “We were also able to quantify a sharp reduction in 
	The impact was spectacular. “It was incredible to see life expectancy increase markedly and the number of deaths reduce drastically,” says Professor Tanser. “We were also able to quantify a sharp reduction in 
	new HIV infections in a rigorous manner.” His research into the impact of the antiretroviral therapy (ART) roll-out has led to wide-reaching and rapid changes to government policy as to how ART programmes in Africa are designed and implemented.  

	Figure
	He recalls: “We were aware that the work we were doing was vital, but you’re never quite aware of the degree of the impact that you and others are having at the time. It’s pretty special to look back and say that you were a part of something that made a big difference.” 
	Figure
	Figure
	Professor Mark Gussy, 
	Professor Mark Gussy, 
	Global Professor in Rural Health and Social Care 

	It was while serving rural communities through a mobile dental service in Australia that Professor Mark Gussy, now an internationally recognised specialist in community-centred health, developed an interest in understanding the causes of the health inequalities he witnessed. 
	His particular focus has been on child oral health, notably Early Childhood Caries (ECC), a prevalent worldwide disease affecting young children. The diverse 
	His particular focus has been on child oral health, notably Early Childhood Caries (ECC), a prevalent worldwide disease affecting young children. The diverse 
	populations in urban and peri-urban areas reveal starkly the intricacies of the three-way interaction between a child, the adults they depend on, and healthcare professionals. 

	Professor Gussy explains: “The family is critical and it’s a complex relationship. When you consider that children, like elderly people, are less likely to be able to participate in dental services, they are particularly vulnerable to health inequalities. It struck me that, as a clinician, although I could fix individual problems, there was little I could do to affect a child’s long-term health trajectory or the oral health of a community as a whole.  
	Professor Gussy explains: “The family is critical and it’s a complex relationship. When you consider that children, like elderly people, are less likely to be able to participate in dental services, they are particularly vulnerable to health inequalities. It struck me that, as a clinician, although I could fix individual problems, there was little I could do to affect a child’s long-term health trajectory or the oral health of a community as a whole.  
	“This was why I became interested in research to understand the social, economic, and political determinants of child health, and particularly in effective community intervention trials and birth cohort studies.” 
	Professor Gussy’s research has continued to focus on those communities that fall outside of the mainstream health and social care systems. His desire to find solutions to health inequalities broadened to a more fundamental study of the social, structural, and commercial determinants of the health of individual children, communities, and social groups. 
	His body of research on the effectiveness of community-led healthcare trials has shown that relatively simple interventions can be more effective and sustainable than attempting to impose expensive western models of healthcare in resource poor areas. 
	“Engaging with communities to understand what the problems are and trying to find simple solutions that are context appropriate 
	“Engaging with communities to understand what the problems are and trying to find simple solutions that are context appropriate 
	can be extremely empowering for people and bring solutions that are more sustainable,” adds Professor Gussy. 

	Early Childhood Caries (ECC) is one of the most prevalent but largely preventable diseases in children aged six years and under worldwide. ECC is the presence of cavities in the teeth of children under 71 months, and although largely diet related, is a ‘multifactorial’ disease, meaning it is caused by a combination of genetic and environmental factors. 
	Figure
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	Professor Mini C. Saaj, 
	Professor Mini C. Saaj, 
	Global Chair in Robotic Engineering 
	Professor Mini Saaj is an international expert in designing control systems for robots operating in extreme environments. She has been at the vanguard of international research to deliver innovative robotic systems for space missions.  
	“As a child I had a passion for outer space, inspired by my father who worked for the Indian Space Research Organisation,” says Professor Saaj. “I always wanted to be a space engineer, and it’s there in my genes.” 
	Her research has spanned space and control engineering; precise robotic manipulation for the in-orbit assembly of space telescopes; satellite decommissioning; servicing and repair of satellites; design and control of planetary rovers; and the development of novel soil sensors for studies of lunar and planetary terrains.  
	More recently, she has focused on how robotic control systems developed for outer space could be translated to other disciplines such as agriculture and the energy industries. In particular, she is leading research to explore how this technology might transfer to the surgeon’s operating theatre.  
	“There’s a captivating synergy between the robotics of outer space and the robotics of medicine, especially in the technologies needed for precise manipulation,” says Professor Saaj.  
	“This is particularly true for rigid and flexible robotic arms used for servicing satellites, where compliance, agility, and dexterity are essential. The parallels for these technologies to transition to the medical domain – for intricate surgeries where every millimetre counts – are abundant.” 
	Professor Saaj leads the Industrial Digitalisation and System Intelligence (IDSI) Research Group within the School of Engineering, where she aims to strengthen the University’s expertise in areas such as machine learning and agritech by broadening the scope of research to new engineering specialisms and industrial sectors.  
	-

	She is excited by new opportunities to develop innovative medical technologies through the Lincoln International Institute for Rural Health 
	She is excited by new opportunities to develop innovative medical technologies through the Lincoln International Institute for Rural Health 
	and the Lincoln Medical School. She will also be supporting the Greater Lincolnshire Manufacturing Network – a joint effort by the University of Lincoln and the Greater Lincolnshire Local Enterprise Partnership. 
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	Professor Elizabeth Sklar, 
	Professor Elizabeth Sklar, 
	Professor Elizabeth Sklar, 
	Professor in Agri-Robotics 
	Professor Elizabeth Sklar joined the University of Lincoln from King’s College London to further her work on robotics, particularly applied to the agri-food domain. She began her career in industry where she worked as a software engineer at a government-funded research institute in the US. Later she shifted into robotics and artificial intelligence, along with a move to academia. In 2013, she came to the UK on a Fulbright Fellowship.  
	A key part of Professor Sklar’s work is examining how robots can make a difference to individuals and society as a whole. She investigates interaction in multi-robot and human-robot systems, exploring areas where robots can complement human labourers in performing dangerous, risky, or boring tasks.  

	However, she is mindful of how robots are portrayed and perceived by the public and says that Hollywood is one of the main drivers for the negative perception of robots. 
	“Robots aren’t there to replace humans,” explains Professor Sklar. “It’s more about being able to address changes in the world that may be driven by economic or environmental factors. For example, robots operating in a field could dynamically tailor how much fertiliser is used, potentially decreasing harm to the environment, reducing waste and saving money.” 
	One of her current activities is supervising a PhD project that focuses on ways in which an intelligent robotic system could support an artist in their drawing practice, developing strategies that could then be applied to manual tasks in the agriculture sector. 
	“If you talk to an artist who is healthy, they probably wouldn’t want a robot telling them how to draw,” says Professor Sklar. “But if the artist has mobility issues then an intelligent robot could help them to continue with their work, which could be a beneficial collaboration.” 
	Artificial Intelligence or AI is defined as the theory and development of computer-based systems able to perform tasks characterised by the ability to adapt dynamically to change and learn from experience, including visual perception, speech recognition, decision-making, and language generation. 
	Artificial Intelligence or AI is defined as the theory and development of computer-based systems able to perform tasks characterised by the ability to adapt dynamically to change and learn from experience, including visual perception, speech recognition, decision-making, and language generation. 
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	Professor Elizabeth Kirk, 
	Professor Elizabeth Kirk, 
	Professor Elizabeth Kirk, 
	Global Professor in Global Governance and Ecological Justice 

	“Our world is changing rapidly as a result of climate change and technological development and we are also seeing major changes in the world’s economic and political order,” says Professor Elizabeth Kirk. “Each of these changes poses threats to our security and wellbeing and it is law’s role to provide a steadying force, a system for prioritising, and a system for resolving disputes.” 
	Law’s ability to fulfil these functions rests on its ability to generate new norms and maintain existing ones, but in a rapidly changing world its ability to do so is tested. 
	Professor Kirk’s research is furthering understanding of the processes by which individuals come to regard rules as binding in both national and international law. With this understanding in place it will be possible to create more resilient legal systems that are able to provide certainty and security in challenging times and to effectively tackle problems such as climate change and global pandemics. 
	Professor Kirk’s desire to address these issues was sparked by observing people in her community fall ill with a variety of illnesses while growing up in an industrialised area of Scotland. 
	Her research is currently addressing how to build new norms of behaviour to tackle complex, multi-faceted problems such as plastics pollution, climate change, and energy efficiency. 
	“The challenge in developing effective laws to tackle these problems is that politicians may not want to take risks and implement new laws unless there is a clear groundswell of calls to action from the public,” says Professor Kirk. “We are seeing that now with plastics and with climate change. There is a call for action from the public across the world, not just in the UK, and so now is time for action at national and international levels.” 
	Figure
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	Professor Charbel Jose Chiappetta Jabbour, 
	Global Professor in Sustainable Operations and Supply Chain 
	Management 
	A leading academic in sustainable operations and supply chain management, Professor Charbel Jose Chiappetta Jabbour, is advancing an emerging area of research in his field, examining the barriers, motivators, and drivers to the adoption of digital technologies by sustainable supply chains. 
	One of the pioneers of the research agenda on green supply chain and logistics management globally, Professor Chiappetta Jabbour is working with industry to look at the importance of putting in place a long-term strategy for creating a sustainable supply chain, both as a business and for the societies affected by business operations.  
	He believes that, in this context, it is inevitable to discuss the role of emerging technologies, including industry 4.0, in broadening the possibilities for supply chains to become truly sustainable chains – supply chains that are profitable and managed in a way that will last. 
	Professor Jabbour explains: “With new, emerging smart technologies, supply chains will be able to become more efficient, significantly agile, more transparent, more accurate, less vulnerable to disruptions, and more responsive to unexpected changes in 
	Professor Jabbour explains: “With new, emerging smart technologies, supply chains will be able to become more efficient, significantly agile, more transparent, more accurate, less vulnerable to disruptions, and more responsive to unexpected changes in 
	demand behaviour. 


	“It is also believed that digitally-enabled supply chains will be able to identify and mitigate social and environmental issues in supply chains. 
	“We must also consider that the COVID-19 pandemic has compressed years of digital transformation and automation into a few months, and it has unleashed the digital transformation of supply chains across the globe. However, it is believed that the biggest challenges of our supply chains are still to come: the global distribution of medicines, and, eventually, COVID-19 vaccines, when they are ready.”  
	Professor Jabbour is now focusing on the effects of COVID-19 on the disruption of supply chains in the UK and emerging economies. 
	Industry 4.0, or the Fourth Industrial Revolution, is concerned with the transformation of traditional manufacturing practices and processes using increased automation and the latest smart technologies, reducing the need for human intervention. 
	Industry 4.0, or the Fourth Industrial Revolution, is concerned with the transformation of traditional manufacturing practices and processes using increased automation and the latest smart technologies, reducing the need for human intervention. 
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	Professor Louis Kotzé, 
	Professor Louis Kotzé, 
	Professor Louis Kotzé, 
	Senior Professorial Fellow in Earth System Law 

	Professor Louis Kotzé is an internationally recognised scholar on international environmental law, human rights, and global governance. 
	The implications of the ‘Anthropocene’ is central to his work. This is the name given to what many scholars believe is a new epoch of geological time characterised by the effect of human activity on the Earth’s climate, geology, and ecosystems.  
	“Humans have become a dynamic force as a geological agent over the Earth system,” says Professor Kotzé. “Much as a meteor or volcano can change the whole planet’s water cycle or biodiversity, so too can human activity.”  
	It was the human rights implications of the socio-ecological impacts of these changes that first stoked his research interest in whether international legal frameworks could respond appropriately. 
	His work defines the need for a new type of ‘Earth system law’ to coordinate and deliver the scale of international action needed to prevent or mitigate environmental catastrophes arising from the Anthropocene. 
	In 2018/19 he was awarded a prestigious European Commission Horizon 2020 
	In 2018/19 he was awarded a prestigious European Commission Horizon 2020 
	Marie Curie Fellowship to conduct research for two years at the University of Lincoln, where he collaborates with Professor Duncan French, Pro Vice Chancellor and Head of the College of Social Science. 

	Professor Kotzé explains: “The Anthropocene speaks of a crisis that leads to tremendous global inequality. To find solutions we are going to need to design a new legal paradigm and this means challenging some core assumptions about what we think we know about the law.  
	“However, there is groundswell of people demanding a change in state behaviour that we haven’t seen in the past. The greatest potential is that young people are realising the solutions will come from their generation. 
	“Law will naturally continue to play an important role in any future action we take to address the Anthropocene’s  socio-ecological crises.” 
	Figure

	Professor Chris Thomas, 
	Professor Chris Thomas, 
	Professor Chris Thomas, 
	Global Professor in Water and Planetary Health 

	Professor Chris Thomas specialises in landscape ecology, investigating the effects of a rapidly changing environment on wild animal populations. His approach combines field ecology, remote sensing, and geo-physical models with geographic information systems, and spatial statistical 
	Professor Chris Thomas specialises in landscape ecology, investigating the effects of a rapidly changing environment on wild animal populations. His approach combines field ecology, remote sensing, and geo-physical models with geographic information systems, and spatial statistical 
	and artificial intelligence computing. 

	A focus of his current work explores new methods for predicting the population dynamics of mosquitoes which transmit malaria in Africa. 
	“Since 2001 there have been huge reductions in malaria through the global malaria elimination programme,” explains Professor Thomas. “But in some areas, such as western Zambia, prevalence remains very high, whereas in other areas that have almost eliminated local transmission, such as the island of Zanzibar, medical services are finding it difficult in a last few entrenched areas, and there is constant reinvasion of the disease from the  mainland, which can trigger local outbreaks. 
	“It’s in these challenging situations where we think our approach could make a real difference and why we have research projects working with the medical services in these locations.” 
	Malaria is often highly seasonal following the rains and local flooding, with mosquito population dynamics also affected by humidity and temperature as well as the availability of hosts. The impact of climate change on disease transmission is therefore a major concern for Professor Thomas and fellow scientists. 
	New methods of computer modelling using hydrological and hydraulic models of water distribution and flow combined with 
	New methods of computer modelling using hydrological and hydraulic models of water distribution and flow combined with 
	high resolution satellite imagery are being developed – the goal is to predict and map, weeks in advance, the presence of suitable habitat near people where mosquitoes breed. 

	“We want to help guide public health interventions,” says Professor Thomas. “If we can inform medical services where transmission hotspots are likely to arise in advance, it will enable them to target additional prevention and treatment programmes. 
	“We want to help guide public health interventions,” says Professor Thomas. “If we can inform medical services where transmission hotspots are likely to arise in advance, it will enable them to target additional prevention and treatment programmes. 
	“These are ‘big data’ approaches to studying disease transmission: new computing, biosciences, and geographic technology allowing us to do things that were practically impossible just a few years ago.” 
	According to the World Health Organization, there were an estimated 219 million cases of malaria worldwide in 2017 and 435,000 deaths from the disease. Nine out of ten (93%) malaria deaths occurred in Africa and more than half of all deaths (61%) were children under five. 
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	COVID-19: 
	COVID-19: 
	Civic Response 
	From student nurses to the production of personal protective equipment, the University of Lincoln’s response to the COVID-19 pandemic has provided invaluable support to both frontline workers and those affected by the disease. 
	From student nurses to the production of personal protective equipment, the University of Lincoln’s response to the COVID-19 pandemic has provided invaluable support to both frontline workers and those affected by the disease. 
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	Figure
	uring the peak of the pandemic, the School of Engineering was producing more than 700 safety visors per week for GPs, pharmacists, care workers, and supermarket employees. This was made possible by the 1,900 generous donations made to the University’s JustGiving page, raising more than £90,000. 
	uring the peak of the pandemic, the School of Engineering was producing more than 700 safety visors per week for GPs, pharmacists, care workers, and supermarket employees. This was made possible by the 1,900 generous donations made to the University’s JustGiving page, raising more than £90,000. 
	D

	The engineering effort was led by academic Dr Khaled Goher, whose team worked tirelessly to fulfil the needs of Lincoln County Hospital, GPs, and care homes across the county. In response to an increased demand, the donations enabled sourcing of additional 3D printers and materials and allowed the team to complete regular shifts throughout the week to fulfil urgent requests. 
	The donations from the public proved vital. Thousands of protective visors were supplied to hospitals in Lincoln, Millbrook, Gainsborough, and more than 35 GP practices and care homes in Lincolnshire and London.  
	A substantial contribution was made by the University itself to help respond to the global COVID-19 crisis, and since the campaign was launched at the end of March, members of the public across Greater Lincolnshire and beyond have been keen to join the effort. 
	The School of Design has supported the national project ‘For the Love of Scrubs’ by producing scrubs for NHS staff. Technicians, alumni, and volunteer staff members from across the University of Lincoln have cut and sewed scrubs, as well as providing reams of fabric to volunteer sewers across Lincolnshire. 
	The scrubs project received incredible support and played a major role in supporting frontline workers, with more than 4,000 scrubs donated to Lincoln County Hospital alone. 
	The COVID-19 pandemic has seen the University come together with emergency and essential services in a variety of ways, not least in the contribution of key workers. More than 100 final year nursing students were deployed with Lincolnshire NHS partners.  
	The School of Health and Social Care also provided Fundamental Clinical Skills training to 60 volunteers as support work staff in the NHS; many of those who volunteered were University of Lincoln students.  
	The University is continuing to work closely with health and social care clinical partners to ensure that training and education supports evolving workforce 
	The University is continuing to work closely with health and social care clinical partners to ensure that training and education supports evolving workforce 
	needs both during and after the pandemic, across nursing, allied health professions, and social work. 

	The efforts of the University of Lincoln have inspired a host of others across Lincolnshire to complete charitable activities and donate their collections to the PPE and scrubs campaign. Sports and community clubs, businesses, and children have gone to great lengths in order to contribute.  
	Hundreds of anonymous donors have also sent messages in support of the campaign, many expressing how proud they were to have attended the University, or pleased that their children are attending a university that cares for its community. One message from an employee at Lincoln County Hospital read simply: “Thank you 
	- we need your help so desperately - thank you from Radiology.” 
	Figure
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	Expansion of the World’s Cities Creating 
	Expansion of the World’s Cities Creating 
	‘New Ecological Niches’ for Infectious Diseases 
	Emerging infectious diseases are heavily influenced by how and where we live. The COVID-19 outbreak has highlighted the importance of understanding the relationships between urban development and new or re-emerging infectious diseases. 
	r Creighton Connolly from the University of Lincoln has led an interdisciplinary research project which indicates that urban expansion is creating the conditions for infectious diseases to emerge and spread around the world. 
	r Creighton Connolly from the University of Lincoln has led an interdisciplinary research project which indicates that urban expansion is creating the conditions for infectious diseases to emerge and spread around the world. 
	D

	The study, a major literature review published in the academic journal Urban Studies, shows that urban expansion at the periphery of cities, sometimes called ‘extended urbanisation’, is fundamentally altering the spatial relationships which shape how millions of people live and interact with each other and with nature. The research shows that the global trend towards urbanisation has contributed to the rise in the total number of disease outbreaks per decade since the 1980s. In doing so, urban expansion is 
	In particular, suburban and ‘peri-urban’ areas are more likely than cities to be the source of new and re-emerging infectious diseases, the study explains. They are particularly vulnerable to zoonoses (diseases that jump the animal-to-human boundary), as they bring populations of humans and livestock into contact with displaced wildlife in a manner that does not happen in cities. They are often densely populated, poorly planned and lacking health infrastructure and good governance. Significantly for public 
	“Previous research has perhaps been a bit too biased towards global cities. COVID-19 and previous outbreaks like Ebola are really a story of peri-urban and rural-to-urban connections, in places that are often not on the global map,” Dr Connolly explains. “Improved transport infrastructure has cut journey times between countryside, suburbs, and cities from days to hours. However, the infrastructure vital for good public health, like health clinics and clean water, often lags behind.” 
	Without improved understanding, public health policymakers locally, nationally, and internationally will be ill-equipped to identify and mitigate the heightened risk of infectious disease outbreaks posed by suburban sprawl. Dr Connolly explains: “Governance – particularly the mechanics for responding rapidly to disease outbreaks – is also weaker in these fringe communities in the so-called ‘urban 
	Without improved understanding, public health policymakers locally, nationally, and internationally will be ill-equipped to identify and mitigate the heightened risk of infectious disease outbreaks posed by suburban sprawl. Dr Connolly explains: “Governance – particularly the mechanics for responding rapidly to disease outbreaks – is also weaker in these fringe communities in the so-called ‘urban 
	shadow’ compared to established towns and cities, as jurisdictional responsibilities are often blurred.” 

	Rapid urbanisation, particularly in developing regions of Asia and Africa, is bringing about greater rural-urban migration, with populations drawn to new types of suburban settlements on the periphery of cities. These might be in the shape of suburban neighbourhoods, informal settlements, refugee camps, or communities of workers living near mines or factories. The recent SARS and Ebola outbreaks are high profile examples of epidemics which originated in these new types of suburban hinterland before spreadin
	The researchers say this structural weak spot to infectious disease outbreaks has largely been overlooked in academic studies of the epidemiology of global urbanisation, which instead have tended to focus on chronic diseases in suburban and peri-urban regions, such as heart diseases and obesity which are related to more sedentary lifestyles. The researchers concluded that more research is needed along interdisciplinary lines to understand the social, economic, and epidemiological factors influencing disease
	Research Lead: 
	Figure
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	email: 
	cconnolly@lincoln.ac.uk 


	      University of Lincoln Research Impact 18 

	Lincoln’s First International Clinical Trial: 
	Lincoln’s First International Clinical Trial: 
	A Novel Approach to Treating Pneumonia in HIV-infected Infants 
	Pneumonia is the biggest killer of infants in the post-neonatal period worldwide, with nearly 900,000 premature deaths globally each year. Pneumonia has many different causes including bacteria and viruses, and is the main cause of death in HIV-infected children. 
	Summer 2020 
	Summer 2020 
	19 
	leading virologist from the University of Lincoln has set out, as part of a major global consortium, to drastically improve survival rates of young children suffering with these conditions. 
	A

	Just as Lincoln opens its new Medical School and launches its world-leading Lincoln International Institute for Rural Health, Dr Matthew Bates is embarking on the University’s first major international clinical trial – evaluating a novel approach to treating babies with HIV and pneumonia in hospitals across sub-Saharan Africa in a bid to reduce mortality rates. 
	“Currently, the World Health Organization (WHO) guidelines recommend treating severe pneumonia in HIV-infected infants with empirical treatment against common bacterial and fungal pathogens,” Dr Bates explains. “This approach uses broad-spectrum antibiotics and it has seen death rates decrease, but two major causes of death in these poorly babies – tuberculosis (TB) and cytomegalovirus (CMV) – aren’t currently treated as a matter of course. They actually account for 10 to 30 per cent of all deaths, as demon
	Many of us are familiar with tuberculosis, but diagnosing this disease in infants remains challenging. Babies cannot readily produce a sputum specimen and even when medics induce sputum or use other respiratory samples, the accuracy of detection by both gold-standard culture or molecular diagnostics remains low, with TB undiagnosed in nine out of ten fatalities.  
	CMV is less well known, but is a common herpesvirus that infects many people and is usually harmless, lying dormant and suppressed by the immune system. When our immune systems are impaired however, it is a leading cause of morbidity and mortality, such as among transplant recipients, or when transmitted congenitally from mother to child. In Africa, most infants are infected with CMV in the first year of life, and in the context of HIV and malnutrition, it can establish severe lung infections that can be fa
	“Cytomegalovirus and tuberculosis are key causes of death, still heavily underrecognised, and as such undertreated in this population,” says Dr Bates. “CMV has been described as the second biggest cause of death among HIV-infected infants with pneumonia under six months of age, and although observational studies have suggested that antiviral treatment (with ganciclovir) might reduce mortality by up to half, there were no previously controlled clinical trials testing this hypothesis. In addition, prevalence 
	“Cytomegalovirus and tuberculosis are key causes of death, still heavily underrecognised, and as such undertreated in this population,” says Dr Bates. “CMV has been described as the second biggest cause of death among HIV-infected infants with pneumonia under six months of age, and although observational studies have suggested that antiviral treatment (with ganciclovir) might reduce mortality by up to half, there were no previously controlled clinical trials testing this hypothesis. In addition, prevalence 
	-

	well above 80 per cent.  

	“In summary, CMV and TB are highly prevalent but largely undiagnosed and untreated killers of HIV-infected children presenting with pneumonia, and that is exactly why we have launched this trial – to evaluate a bold and empirical approach to reducing mortality in this vulnerable patient group.” 
	Dr Bates is part of EMPIRICAL (Empirical treatment against cytomegalovirus and tuberculosis in severe pneumonia in HIV-infected infants: a randomised clinical trial) 
	– a €7.5 million five-year project, funded by the European and Developing Countries Clinical Trials Partnership (EDCTP) to evaluate whether the immediate treatment of these two common pathogens could improve survival rates. 
	The trial is being led by Dr Pablo Rojo and his team from the Hospital Universitario 12 de Octubre in Madrid. It brings together experts in paediatrics, therapeutics, clinical trials, and diagnostics from across Europe, Côte d’Ivoire, Malawi, Mozambique, Uganda, Zimbabwe, and Zambia. More than 600 infants in seven different hospitals across sub-Saharan Africa will be recruited as part of the trial. All data collected will be closely monitored by Dr Bates’ post-doctoral Research Fellow at Lincoln, Dr Frankly
	The project launched in Zambia in February 2019, followed by a year of intense planning before patient recruitment could commence in early 2020. However, the onset of the global COVID-19 pandemic has caused a number of additional hurdles for the team to overcome, as Dr Bates explains. 
	“Given the current situation, our priority is of course to keep all of our clinical teams and our patients in Africa – who are immunosuppressed and therefore extremely vulnerable – as safe as we can. So after managing to procure the required diagnostics and PPE (including a generous donation of face shields from the University of Lincoln’s School of Engineering), we will soon be testing all participants for COVID-19, in accordance with guidelines laid out by the respective African governments involved. 
	“This really is one of the best consortiums I’ve ever worked with, in terms of the joining up of appropriate expertise and the fantastic organisation of the entire project.” 
	Despite launching their groundbreaking clinical trial in the midst of a global pandemic, the team is delighted to be treating their first enrolled patients and are hopeful that their work could soon bring about a step change in the treatment of this extremely fragile patient group. 
	Diagnostics – An Essential Component of Our Response to Infectious Disease Threats 
	As a leading scientist in the fields of microbiology, infectious disease diagnostics, and global health, Dr Matthew Bates is involved in a number of active research projects around the world. As well as the EMPIRICAL clinical trial, Dr Bates is working with Lincoln’s Professor Frank Tanser on proposals for research and capacity development projects relating to the recently launched Lincoln International Institute for Rural Health. 
	Dr Bates is also a key player in PANDORA – a multidisciplinary project developing research capacity in response to emerging infectious disease threats in Africa. The PANDORA project, funded by the EDCTP, was initiated in the wake of the 2014–2016 Ebola virus outbreak in West Africa to strengthen research capacity for emerging infectious diseases. 
	The PANDORA consortium has now turned its attention and resources to addressing the present threat of Coronavirus. It has developed the RAPIDCoV study, which is designed to evaluate the impact of rapid diagnostic tests for Coronavirus in hospitals, for rapid triage of suspected coronavirus patients, and to protect healthcare workers and other patients from becoming infected. The proposal is under ethical review in Zambia where current data suggest transmission is lower than in Europe, and with fewer severe 
	Dr Bates believes that diagnostics and surveillance are central to any coherent response to the coronavirus pandemic and, in time, he predicts that organisations will realise the incorporation of molecular surveillance will enable us to get back towards the ‘old normal’ more quickly. 
	Figure
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	The Epic Tale of the 
	The Epic Tale of the 
	Humble Goldfish 
	It is a common household pet, loved by inquisitive toddlers and parents alike, but the humble goldfish, swimming amiably around its aquarium, hides a remarkable history – one of cultural, scientific, and environmental significance. 
	t is well documented that the goldfish is native to China, the southern Amur River basin, and Korea, and was domesticated more than a thousand years ago. 
	t is well documented that the goldfish is native to China, the southern Amur River basin, and Korea, and was domesticated more than a thousand years ago. 
	I

	Evidence based upon molecular genetics has suggested that goldfish may have originated from the hybridisation of the red crucian carp and common carp, which was bred for food. 
	Research conducted by Professor Anna Marie Roos, Professor of the History of Science and Medicine at the University of Lincoln, has revealed that this seemingly ubiquitous creature also has a much more surprising and complex past. 
	“Goldfish were created through a millennium of religious reverence and selective breeding for practical purposes, consumerist aims, and aesthetic expression,” explains Professor Roos. “They are world travellers and shifting self-contradictions, at once rare and common, hero and villain, their relationships with humans often unpredictable.   
	“Some ancient Chinese authors actually attached a supernatural significance to goldfish, regarding them as sacred and keeping them in Buddhist ponds of mercy to protect them. Their transformation must have seemed especially miraculous, as goldfish fry are grey or black, only becoming bedazzling as adults.” 
	It appears that goldfish have always been a commodity in one form or another, and were especially so in 19th-Century England and America, their popularity bound up with the consumerist culture of the newly emergent middle class, industrialisation, and booming foreign trade. 
	The manufacture of round glass fishbowls and the freshwater aquarium, as well as the evolution of scientific aquaculture and commercial goldfish farming, also played a role. 
	The opening of the first public aquarium in 1853 in London at the Zoological Gardens at Regent’s Park contributed to the popularity of keeping fish as pets. Goldfish hawkers from London would tour around suburbs in the 19th Century 
	The opening of the first public aquarium in 1853 in London at the Zoological Gardens at Regent’s Park contributed to the popularity of keeping fish as pets. Goldfish hawkers from London would tour around suburbs in the 19th Century 
	offering the fish for sale. It was wrongly believed they did not have to be fed but could subsist from ‘animalcula’ (the ability to act or function independently) in the water, making them attractive to keep as pets. 

	Professor Roos says that the goldfish is also of scientific importance. In fact, the Bodleian Library database contains more than 40,000 scientific papers devoted to goldfish studies. “In their sensory organs, they are a lot like us, making them ideal experimental models. They are also smart enough to be trainable. Studies in visual perception and cognition have revealed that goldfish perceive the same colours as humans.” 
	In 2011, experiments by Caroline DeLong at the Rochester Institute of Technology showed that goldfish could recognise shapes, in particular a black circle attached to the tank. The make up of their skin is comparable to ours as well. Just like us, their skin pigment cells or chromatophores produce pigment in response to light, so they can get a tan. 
	As part of her fieldwork, Professor Roos travelled to Zeeland in the Netherlands to tour the house of Job Baster, the 18thCentury physician who was the first to breed goldfish in captivity in Europe, paying careful attention to their diet and environmental conditions. 
	-

	There is, however, a darker side to the goldfish tale, as Professor Roos explains: “What people don’t realise is that goldfish can be toxic for the environment. Those that are flushed down the toilet, escape from ornamental ponds, or are dumped in lakes when fishermen use them as bait can interbreed with common carp, multiplying and disrupting the ecosystem. They get numerous, they get big, and they out-eat and outcompete native fish. 
	“In their habitation with us, goldfish have innocently unleashed environmental catastrophe, but only because we have treated them as a disposable commodity, or used them as cheap bait, without recognising their true value and role in the natural world.” 
	“In this sense, the goldfish seems to be a particularly salutary case study in this era of climate change and environmental awareness.” 
	Research Lead: 
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	Transforming the Lives 
	Transforming the Lives 
	Young parents are often seen to be a risk and even a problem in today’s society. Young fathers in particular are assumed to be feckless and irresponsible, and are often perceived to be regularly absent from the family home.  
	espite compelling evidence that they have a desire to be positively involved in their children’s lives, young fathers continue to experience exclusion and stigmatisation, including in professional support contexts. 
	espite compelling evidence that they have a desire to be positively involved in their children’s lives, young fathers continue to experience exclusion and stigmatisation, including in professional support contexts. 
	D

	There is therefore a pressing need to see young fathers in a different way and to turn these ‘common sense’, yet often unfounded, ideas on their head. 
	Since 2016, Dr Anna Tarrant, Associate 
	Professor in Sociology at the University 
	of Lincoln, has been conducting social 
	research with the objective of doing just 
	that.  
	Building on existing evidence, the ‘Responding to Young Fathers in a Different Way’ project aimed to counteract these pervasive and negative perceptions of young fathers.  
	The study, which was funded by the Leeds 
	Social Sciences Institute, employed new 
	and innovative approaches, including 
	action research. Its key activities and 
	findings have informed national family 
	policy, changed professional cultures, and 
	enhanced the lives of young fathers and 
	their families. 
	Dr Anna Tarrant explains: “The study 
	achieved this by adopting more father-
	inclusive and gender equal approaches, 
	with the aim of listening to the voices of 
	young fathers and supporting them with 
	their specific needs and requirements.” 
	As part of the project, a London-based initiative called the ‘Young Dads Collective’ (YDC) was implemented in Leeds. It aimed to empower young fathers to become experts by experience, supporting and training them in advocacy work on behalf of other young fathers, and encouraging them to engage in practitioner training and consultation.  
	This work is now being extended again in a new project called ‘Following Young Fathers Further’ (FYFF), which commenced in January this year. The study will utilise £1.2 million of funding that Dr Tarrant and the project received from the UK Research and Innovation Future Leaders Fellowship Scheme. 
	Dr Tarrant says: ‘Following Young Fathers Further’ is a four-year study that will advance the evidence base about the lived experiences and support needs of young men who are fathers. It has the ambitious aims of developing longer-term understandings of the parenting journeys and support needs of young fathers, while also adding to the knowledge of young fatherhood in international contexts. 
	“The study will use qualitative longitudinal, participatory, and comparative methods of research to track the lives and support experiences of young fathers over time. This means working directly with young fathers and project partners in order to deliver more effective support and to produce an evidence base that is directly informed by participant experience.” 
	Closer to home, the creation of a ‘Young Dads Collective’ in Grimsby will establish a unique partnership between national charities and local authorities, including Coram Family and Childcare (London), NSPCC (Grimsby), YMCA Humber, Leeds City Council, and North East Lincolnshire Council. This work will assess the impact of the YDC approach on the lives of young fathers and their families and also on local policies aimed at these members of society. 
	Dr Tarrant adds: “Following Young Fathers Further is a significant and exciting opportunity to implement a compassionate and truly participatory social policy and support environment in the UK. It will provide an extended evidence base and 
	Dr Tarrant adds: “Following Young Fathers Further is a significant and exciting opportunity to implement a compassionate and truly participatory social policy and support environment in the UK. It will provide an extended evidence base and 
	offer solutions that will benefit young fathers, their families, and wider civil society.” 

	You can find out more about the project on the . 
	Following Young Fathers Further blog 
	Following Young Fathers Further blog 
	site


	‘Following Young Fathers Further’ is a collaborator in a new funded study examining the effects of the COVID-19 pandemic on low-income families, as well as associated social security responses. 
	Nuffield Foundation 
	Nuffield Foundation 
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	A Bug’s Life: 
	A Bug’s Life: 
	How Insect Immune Systems Can 
	Questions about our ability to fight infections and develop immune systems that can cope with dangerous virus pandemics, now and in the future, have been at the heart 
	acknowledged that lifestyle and genetics can play a significant role in building immunity against virus and disease. A key to understanding how may lie in an unlikely source: insects. 
	acknowledged that lifestyle and genetics can play a significant role in building immunity against virus and disease. A key to understanding how may lie in an unlikely source: insects. 
	A

	“Insects are excellent models for the innate immune response in vertebrates, including humans,” explains Dr Sheena Cotter, Senior Lecturer in Lincoln’s School of Life Sciences and an expert in the evolutionary ecology of insects. “The immune system, which is vital for survival, evolved so long ago that some of the same genes control parts of the innate immune response in humans and insects. Therefore, insights into how different factors change an insect’s response to infection could be equally applied to hu
	“The innate immune response is the rapid and generalised response to infection that involves inflammation, fever, antimicrobial peptides, and white blood cells engulfing pathogens in the body.  
	“Humans and other vertebrates subsequently developed an antibody response, which is the secondary and highly specialised reaction to infection. Insects and other invertebrates do not have this second layer of immunity, but the initial response is common across the animal kingdom.” 
	To find out more about this innate immune response, Dr Cotter examined two model systems: Spodoptera spp, or armyworms, and Nicrophorus vespilloides, the burying beetle, focusing on how each species responds to infection, and how these responses are modified by, for example, age or nutrition. 
	To test whether the availability of nutrients 


	of the COVID-19 crisis. 
	of the COVID-19 crisis. 
	of the COVID-19 crisis. 
	she set up a series of experiments, in collaboration with colleagues from Lancaster University. Food was chemically controlled, manipulating precisely the amounts of proteins, fats, micronutrients, and overall calories available. The insects were then infected with a natural pathogen. 
	The research found that more than twice as many caterpillars survived if the diet was high in protein, compared to those on the low protein food. When given a choice, the infected caterpillars would also actively choose the high protein food, thus improving their survival prospects. 
	“The choice of food was a crucial factor in the development of the immune response to the pathogens,” says Dr Cotter. “Pathogen growth can be slowed down either by the host organism producing what are called antimicrobial peptides, which limit pathogen reproduction, or through the food that the host consumes. By changing their diet, it is possible that the caterpillars are removing the fuel available to the pathogen, reducing its ability to grow. The highest protein diet appeared to give the best survival r
	Further tests on the burying beetle, which breeds on the carcasses of small mammals or birds and is regularly in contact with a highly pathogenic environment, confirmed the importance of diet on the immune system. However, as beetles already have a high protein diet, increasing protein content did not improve their already advanced immune system. Instead, a high fat, low protein diet increased their ability to tolerate infection. 
	The research found that diet not only influenced how well the beetles coped with 

	they aged. 
	“We discovered that lifespan increased as the protein content of the diet declined, with median lifespan almost doubling as the protein content dropped from 74 per cent to 45 per cent,” explains Dr Cotter. “We know that low calorie diets have health benefits. However, many studies now show that, rather than the restriction of all nutrients, simply restricting protein can increase longevity. 
	“The impact of diet on ageing and the response to infection makes burying beetles a really interesting model for how nutrition impacts different aspects of health, including for humans. 
	“The aim now is to expand this work by systematically manipulating the macronutrient composition of the diet at different ages, so we can predict which diet should be eaten at each life stage in order to maintain an adequate immune system, and a longer, healthier old age.” 
	Armyworms are a devastating crop pest, especially in the developing world, while burying beetles provide vital ecosystem services by breaking down animal carcasses and returning their nutrients to the soil. Both species therefore have a significant impact on the environment: one negative, one positive. 
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	Zoonotic Diseases 
	Zoonotic Diseases 
	Explainer 
	Explainer 

	Figure
	What are zoonotic diseases? 
	What are zoonotic diseases? 
	Zoonotic diseases are those that pass from other animals into humans. 
	Why do some diseases jump between species but not others? 
	In order to transmit from one animal to another a pathogen has to infect one animal, replicate in it, be shed, and then infect the next individual. All of these processes involve molecular interactions between host and pathogen that may be exquisitely specific and limit host-range.  
	However, some pathogens pass readily between host species, including many foodborne bacteria such as Salmonella, E.coli, and Campylobacter. These pathogens are adapted to infect and replicate in multiple species.    
	What are other notable examples besides COVID-19? 
	The thing that distinguishes COVID-19, or SARS-CoV-2 to give the virus its proper name, from those mentioned above is that having made the jump to humans it is able to transmit from person to person. The four influenza pandemics since 1918 had their origins in avian or porcine influenza. The first of these, the Spanish Flu which circulated after the First World War, killed up to 80 million people. A simian immunodeficiency virus jumped from a chimpanzee in Cameroon around 1920 and spread out from Kinshasa, 
	Why don’t our pets pass on pathogens that make us ill (for example, Parvovirus or cat flu)? 
	Natural species barriers prevent many of our pets’ pathogens from infecting us, though cats and dogs are reservoirs of zoonotic infection. While cats can be infected with influenza viruses capable of infecting people, most notably H5N1 ‘bird flu’, cat flu is actually a symptomatic description of feline upper respiratory tract infections that cannot be passed to humans. Psittacosis ‘parrot fever’ is a disease of birds that readily infects people, and rabies, leptospira, and potentially noroviurus are example
	Are zoonotic diseases outbreaks becoming more frequent? If so, why? 
	Although zoonoses have always been with us, there does appear to be an increase in the threat from new pathogens. Research points towards habitat destruction and climate change as being major drivers for this. If an animal harbouring a potentially zoonotic pathogen is brought into contact with humans, the chance of a transmission event clearly increases. 
	How is modern science equipping us to deal with the threat of pandemics? 
	In many ways. In my own field the understanding of how pathogens jump species and how those species mount immune responses to them is critical.  Linked in with this is surveillance of animal populations to ‘horizon scan’ and see what may be coming. We are also modelling to understand how pathogens are spread during a pandemic and what measures may be effective in controlling it and working on the development of drugs to better control disease itself. These are just examples but modern science is the key to 
	How can we develop effective vaccines for COVID-19 and flu strains? 
	There are many ways. The traditional approaches of either killing a pathogen or attenuating it so that it is no longer dangerous often still work, though this is often a slow way to develop a new vaccine.  More modern approaches include the ‘recombinant virus’, where a completely harmless virus but one capable of infecting people has a gene from a problem pathogen inserted into it. The most topical example of this is the Oxford Covid vaccine, ChAdOx1 nCoV-19, which is a chimpanzee adenovirus that has had th
	A very novel approach is that taken by the Imperial College group, which has made a self-replicating RNA vaccine named COVAC1 – an RNA molecule that is injected into muscle tissue, where it replicates itself and is translated into the COVID-19 spike protein. This approach has the very significant advantage of not having to be grown, like a virus, but is easily synthesised in a laboratory. The vaccine is in early stage clinical trials but could be 
	A very novel approach is that taken by the Imperial College group, which has made a self-replicating RNA vaccine named COVAC1 – an RNA molecule that is injected into muscle tissue, where it replicates itself and is translated into the COVID-19 spike protein. This approach has the very significant advantage of not having to be grown, like a virus, but is easily synthesised in a laboratory. The vaccine is in early stage clinical trials but could be 
	produced quickly if these prove successful. 

	There are successful COVID-19 vaccines in animals and I am an optimist about the arrival of a vaccine for COVID-19 in humans. Though the first vaccines may only be partially effective, better ones will follow and it will be vaccination that enables us to return to ‘normal’. 
	Influenza poses a different challenge and my lab at the University of Lincoln has an interest in the ultimate solution for influenza vaccination: a vaccine that protects against all existing and emerging strains of the virus.    
	Can a virus ever be fully eradicated once it is as prevalent as COVID-19? If not, what do past outbreaks suggest might be the future for its evolution? 
	Yes. As recently as 1967 there were 10 to 16 million cases of smallpox each year, with around a 30 per cent fatality rate. The disease is now eradicated through a vaccination programme against the virus. Polio is close to eradication, and in the animal kingdom Rinderpest, a devastating disease of cattle, has been eliminated. The lack of a natural reservoir, an animal species that is really infected with and harbours the virus, make this a possibility. The Independent SAGE group has proposed an elimination s
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	Poultry Probiotics: A Powerful Weapon in the Fight Against Antimicrobial Resistance 

	The present COVID-19 epidemic and previous outbreaks of new deadly flu strains, such as swine flu and bird flu, are believed to have jumped from livestock to humans. In an age of intensive farming, animal health ‒ and high standards of vigilance on farms ‒ are vital to human health. That’s why scientists are developing new methods and technologies to monitor and enhance animal health. 
	The present COVID-19 epidemic and previous outbreaks of new deadly flu strains, such as swine flu and bird flu, are believed to have jumped from livestock to humans. In an age of intensive farming, animal health ‒ and high standards of vigilance on farms ‒ are vital to human health. That’s why scientists are developing new methods and technologies to monitor and enhance animal health. 
	Figure
	r Ron Dixon from the University of Lincoln’s School of Life Sciences, in collaboration with Arden Biotechnology, is currently developing a novel biocontrol product ‒ a phagebiotic for farm poultry to fight a disease which costs the industry $6 billion a year. Their work is part of the international fight against a global antibiotics crisis, which some authorities estimate could lead to  10 million more human deaths per year by 2030. 
	r Ron Dixon from the University of Lincoln’s School of Life Sciences, in collaboration with Arden Biotechnology, is currently developing a novel biocontrol product ‒ a phagebiotic for farm poultry to fight a disease which costs the industry $6 billion a year. Their work is part of the international fight against a global antibiotics crisis, which some authorities estimate could lead to  10 million more human deaths per year by 2030. 
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	The poultry disease – necrotic enteritis – 
	which affects the gut of chickens, develops 
	when low levels of antibiotics are removed 
	from the feed. However, there is growing 
	pressure to stop this method in the face of 
	a rise in antimicrobial resistance (AMR) 
	transfer to humans. 
	The Lincoln team is working with the 
	Jiangsu Academy of Agricultural Sciences 
	in China to develop a new phagebiotic (a 
	novel mix of bacteriophage and probiotic) 
	that would stop the disease in its tracks. 
	They are currently investigating whether 
	a reversion to good gut health in poultry, 
	through the use of their phagebiotic, can 
	help stop the overuse of antibiotics in the 
	poultry industry. 
	The consortium was awarded a £1.5 million award from the Global Antimicrobial Resistance Innovation Fund (GAMRIF) and the Department of Health and Social Care (DHSC), managed by Innovate UK. The award is funded as part of a UK-China collaboration by GAMRIF and the DHSC to reduce the threat of antimicrobial resistance working together with the Ministry of Science and Technology (MOST) in China.  
	The funding is aimed at finding 
	replacements for antibiotics fed to food 
	animals, thereby preventing the emergence 
	and transfer of antibiotic-resistant bacteria 
	to humans from poultry products. 
	“The development of antibiotics has been vital to improving human health for the last 80 years,” Dr Dixon explains. “Yet the rise of antimicrobial resistance in humans is threatening to make them ineffective in the future, and this is something we must consider when thinking about animals and our wider environment as well. 
	“We are confident that together with our partners in the UK poultry and biotechnology industries, and our academic colleagues in China, we can remove – or certainly reduce – the threat of antibiotic-resistant pathogens in our food animals, and therefore significantly limit the impact of animal disease on public health.” 
	The World Health Organization estimates that antibiotic treatments add an average of 20 years to all of our lives. But since the discovery of penicillin, overuse of antibiotics especially in agriculture and food animal production has put pressure on bacteria to evolve resistance, leading to the emergence of untreatable superbugs that threaten the basis of modern medicine. 
	Arden Biotechnology, based at Lincoln Science and Innovation Park alongside the University of Lincoln campus, is leading the UK team developing the new phagebiotic. The biotech company ‒ the first in Lincoln ‒ was founded following two Knowledge Transfer Partnerships (KTPs) with the University, supported by Innovate UK. 
	Director of Research at Arden Biotechnology and alumnus of the University of Lincoln, Dr Joseph Brown, says: “This project builds on five years of research, initially at the University of Lincoln, to bring together a UK-Chinese consortium to successfully bring the product to market. 
	“The increase in our staff, access to expertise and equipment at the University of Lincoln, and collaboration with world-leading Chinese academics means we hope to launch this phagebiotic with considerable impact, initially to the Chinese poultry sector market, by 2022 before introducing it to the UK.” 
	The team has recently scaled-up the ingredients for use in the phagebiotic, conducted successful laboratory experiments, and is looking ahead to the production of the biocontrol agents on a large scale for field trials in the near future. 
	Figure
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	COVID-19 Respiratory Disease Explainer 

	The current COVID-19 pandemic has impacted just about every country in the world with tens of millions of cases and hundreds of thousands of deaths so far.The impact of the outbreak on physical and mental health is likely to be felt for many years to come as well as on economic and 
	The current COVID-19 pandemic has impacted just about every country in the world with tens of millions of cases and hundreds of thousands of deaths so far.The impact of the outbreak on physical and mental health is likely to be felt for many years to come as well as on economic and 
	he causative agent of COVID-19 (COronaVirus Infectious Disease 2019) is the SARSCoV2 virus, with an RNA genome similar to the SARS virus which caused a limited outbreak of respiratory disease in the early 2000s. Like many coronaviruses, SARSCoV2 primarily infects the epithelial cells which line the respiratory tract. 
	he causative agent of COVID-19 (COronaVirus Infectious Disease 2019) is the SARSCoV2 virus, with an RNA genome similar to the SARS virus which caused a limited outbreak of respiratory disease in the early 2000s. Like many coronaviruses, SARSCoV2 primarily infects the epithelial cells which line the respiratory tract. 
	T

	With SARS-CoV2, the infection starts in the upper airways at the back of the throat before moving to the lower airways in the lungs, potentially resulting in severe respiratory disease. As with many viruses, symptoms are not directly caused by the virus, but are due to the activation of the host immune system. For example, fever is an increase in body temperature to a point where the virus does not replicate as efficiently, and the increase in mucus production catch and remove virus particles.  
	The immune response to infections can broadly be divided into two parts – the innate and the adaptive. The innate immune system is the first responder to a pathogen, activating a number of white blood cells such as the neutrophil and macrophage, and is coordinated by a cascade of cytokine signalling proteins. A hallmark of the innate immune response is inflammation, which enhances the ability of the neutrophils and other cells to move to the site of infection and destroy the virus or the cells that are infe


	healthcare policies.  
	healthcare policies.  
	healthcare policies.  
	immune responses known as the adaptive immune system. These responses involve the activation of B and T lymphocytes, which produce antibodies and cytotoxic T-cells which can bind to and inhibit the virus or destroy virus infected cells. The transition from the innate immune responses to the adaptive is an important process as prolonged unregulated inflammation is harmful to the body.  
	Data has emerged from the patients hospitalised with severe COVID-19 showing they tend to get stuck in the inflammatory response. Analysis of blood samples has shown particularly high levels of the pro-inflammatory cytokines interleukin 6 and interleukin 8, resulting in tissue damage and the leakage of fluid into the lungs. These patients do not move as effectively into adaptive immune responses compared to those people with milder symptoms. This effect is particularly evident in more elderly patients whose
	There have been suggestions that in addition to age difference, genetic factors also control inflammation during viral infections. This may include the effects of sex hormones such as testosterone, or the presence of pre-existing chronic inflammatory disease, as well as other genetic traits which have yet to be discovered. These immune response factors, 
	There have been suggestions that in addition to age difference, genetic factors also control inflammation during viral infections. This may include the effects of sex hormones such as testosterone, or the presence of pre-existing chronic inflammatory disease, as well as other genetic traits which have yet to be discovered. These immune response factors, 
	along with the viral load in the patient and the presence of any underlying health conditions, which are worsened by the uncontrolled inflammation caused by the virus, can ultimately result in multi-organ failure.  


	The precise risk factors for severe COVID-19 are yet to be discovered, but it is likely to be a complex network of both environmental and genetic factors and not as simple as many claims made in the media, such as having blood type A putting you at higher risk. 
	It will remain difficult to identify precisely the risk factors for severe disease until we have a complete data set of people who have been infected with mild to no symptoms acting as a comparator to the people who develop severe disease. A complete data set is likely to be unachievable without a widescale antibody test programme.  
	The treatments of COVID-19 infections are divided into two pathways which either target the virus directly or target the inflammation. Targeting the virus directly can involve the use of convalescent plasma from people who have recovered from COVID-19, which passively transfuses antibodies from recovered patients into patients who have severe disease. This helps to reduce the viral load in the patient and the severity of the disease. This type of therapy is already going through clinical trials based on the
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	genetically engineered anti-SARS-CoV2 antibodies, a strategy already established for many other viruses including Ebola and Respiratory Syncytial Virus.   
	In terms of non-biological pharmaceutical therapies, clinical trials are focusing on previously established drugs, as these have already been tested for safety in humans. Drugs which may be able to target the SARS-CoV2 virus include broad range anti-viral drugs, which target the RNA-dependent RNA polymerase enzymes that are unique to viruses. These drugs, such as Remdesivir, mimic nucleotides which the virus incorporates into its replicating RNA genome, halting or pausing new RNA genomes, and are already be
	Other clinical trials are also being carried out on established blood pressure drugs. These target an enzyme found on cell surfaces called angiotensin converting enzyme 2 (ACE2). Interestingly, these ACE2 molecules are also used by SARSCoV2 entry into the lung epithelial cells. The hypothesis is that by inhibiting these ACE2 proteins, you may prevent the virus entering and establishing infections in these cells. Other viral enzymes are also potential targets for novel anti-viral drugs including the viral pr
	Other clinical trials are also being carried out on established blood pressure drugs. These target an enzyme found on cell surfaces called angiotensin converting enzyme 2 (ACE2). Interestingly, these ACE2 molecules are also used by SARSCoV2 entry into the lung epithelial cells. The hypothesis is that by inhibiting these ACE2 proteins, you may prevent the virus entering and establishing infections in these cells. Other viral enzymes are also potential targets for novel anti-viral drugs including the viral pr
	-

	anti-viral drugs including those that target HIV, but these have been shown to be ineffective in COVID-19 patients.  

	The other strategy for COVID-19 is to treat the symptoms, particularly inflammation. To date, the most promising of these is the corticosteroid dexamethasone shown to reduce death rates of patients with severe respiratory complications. Corticosteroids are broad anti-inflammatory drugs already successfully used in chronic inflammatory diseases such as arthritis, asthma, and chronic obstructive pulmonary disease.  
	Despite being in clinical use for nearly 70 years, the precise mechanisms of corticosteroids are not clear. Two major effects are commonly seen with the binding to a receptor protein which directly blocks the pro-inflammatory pathways or through activating production of the cells’ own anti-inflammatory proteins.  
	The Holden lab at the University of Lincoln is carrying out research on enhancing the anti-inflammatory effects of corticosteroids, such as dexamethasone, on viruses and virus-induced inflammation in lung epithelial cells. Other potential treatments that have also been suggested include sphingosine kinase 2 selective inhibitors, which have been reported to have both anti-viral and anti-inflammatory properties and which may provide a two-pronged attack in patients with severe disease.  
	It is inevitable that as we understand the fallout of the COVID-19 infections, with reports already suggesting long-term effects in some patients, that novel therapies may be needed to help with the aftermath of this pandemic. Ultimately, to ensure we can prevent further outbreaks we need an effective vaccine which provides long-lasting immunity, and more importantly, we need to study and ensure robust plans are in place to prevent future pandemics by novel viruses crossing into humans. 
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	Saving Alexandria: 
	Saving Alexandria: 
	When Historic Architecture Meets Vibrant New Economic Models 
	Figure

	Alexandria – a historic Egyptian city founded by Alexander the Great and once considered the jewel of the Mediterranean – has for the past half century been 
	Alexandria – a historic Egyptian city founded by Alexander the Great and once considered the jewel of the Mediterranean – has for the past half century been 
	struggle between its symbolic Euro-Mediterranean heritage and distinctive spirit of place and the conflicting economic and political agendas has resulted in the crumbling of its inspiring architecture as well as its vibrant culture. 
	struggle between its symbolic Euro-Mediterranean heritage and distinctive spirit of place and the conflicting economic and political agendas has resulted in the crumbling of its inspiring architecture as well as its vibrant culture. 
	A

	Recently however, a leading international architect has been dedicating her work to revitalising and regenerating the city she once called home. 
	Starting with Fouad Street at the heart of the city’s historic district – the most potent 


	facing ongoing decay. 
	facing ongoing decay. 
	facing ongoing decay. 
	symbol of Alexandria’s grand history, with its elegant villas and antique shops – Dr Amira Elnokaly’s work aims to sympathetically repurpose the ancient Egyptian buildings for modern economic use. 
	Dr Elnokaly, an Associate Professor in Sustainable Architecture at the University of Lincoln, has been working with SIGMA Properties in Egypt for almost ten years in a bid to restore some of Alexandria’s most impressive buildings, reinvigorate its culture, and ensure that the city thrives into the future. 

	“Cities have an ever-changing nature according to the needs of their citizens, but this is not always for the best,” Dr Elnokaly explains. “Alexandria is a beautiful city which historically featured a fusion of communities – Greek, Italian, Armenian, Muslim, Christian, and Jewish. The city centre was once a hive of activity with a booming business scene and a Mediterranean party culture. Fouad Street was traditionally the most elite part of the city where the aristocracy was based, but as younger residents 
	Summer 2020 
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	“Today, some of the oldest and most impressive buildings, although listed, have fallen into disrepair or worse, have even been demolished to make way for modern hotels. Our work aims to inject a sense of life back into this important area of Egyptian culture 
	– ensuring these old buildings are reused sympathetically, but in a way that’s relevant to today’s community to really encourage public engagement.” 
	Many of the original retail spaces located in Alexandria’s historic district struggled to attract enough business and subsequently closed down, while residential units were abandoned or rented at very low prices. Corruption then led to many historic properties being demolished and replaced by high-rise reinforced concrete buildings with no respect for the existing skyline or sense of building character.  
	To combat this decline, Dr Elnokaly began working with SIGMA Properties to develop feasible economic models for heritage buildings. SIGMA Properties is a leading Egyptian heritage real-estate developer specialising in developing and repurposing heritage buildings, transforming them into fully functioning properties with a symbiotic relationship towards modern surroundings and needs. 
	These businesses attract a younger population by offering quality services carefully integrated into historic spaces, such as Fouad Street’s impressive Opera Hall, to maintain their architectural value and artefact while 
	These businesses attract a younger population by offering quality services carefully integrated into historic spaces, such as Fouad Street’s impressive Opera Hall, to maintain their architectural value and artefact while 
	introducing a dynamic new concept within them. 

	As part of this bid to save Alexandria’s culture, SIGMA Properties has created a portfolio of 30 heritage buildings, where they have preserved the buildings’ authenticity and delivered cultural and social benefits to the public. Together with Dr Elnokaly they run workshops for architecture students and members of the public to highlight their own important work and encourage others to consider the significance and potential of historic buildings. 
	Mohamed Abdel Meguid, CEO of SIGMA Properties, says: “Historic centres and ‘spine streets’ such as Fouad Street in Alexandria serve as a place of identity, memory, and belonging. Historic city centres tend to forge an urban identity for the rest of the city, and for surrounding districts to adopt. That is why a successful revitalisation can act as a real catalyst for change. Our work aims to empower the historic identity of Fouad Street and downtown Alexandria – bringing together cultural heritage, archaeol
	Dr Elnokaly mentors the research team at SIGMA Properties and the company recently awarded her a special accolade in recognition of her work in Alexandria. 
	The port city of Alexandria was founded in 331 BC by Alexander the Great. One of its most striking buildings is the Citadel of Qaitbay, a defensive fortress that was built in the 15th Century on the site of the Pharos of Alexandria, one of the Seven Wonders of the Ancient World. 
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	Promoting Peace 
	Promoting Peace 
	Rwanda is a country still living with the impact of the 1994 genocide that saw upwards of 800,000 people killed over a 100-day period. An estimated ten per cent of children lost one or both parents during the genocide and more than 100,000 children now live alone or are the sole carers for their siblings as a result of their parents being killed or imprisoned. 
	Figure
	hanks to a project exploring how disciplines like dance, drama, and music can empower young people to be a driving force for peacebuilding, the arts are now having a significant impact on communities across Rwanda. 
	hanks to a project exploring how disciplines like dance, drama, and music can empower young people to be a driving force for peacebuilding, the arts are now having a significant impact on communities across Rwanda. 
	T

	Led by Professor Ananda Breed from the University of Lincoln’s School of Fine and Performing Arts, Mobile Arts for Peace (MAP) is using the arts as a platform for young people to share their experiences and communicate their ideas for conflict prevention within their own communities. 
	Working with partner organisations such as the Institute of Research and Dialogue for Peace (IRDP), Foundation Tolerance International, and a number of UK and international universities, MAP has created a ‘toolkit’ for educators to teach the Performing Arts as well as offering training sessions to enable them to deliver residential workshops for young people.  
	“By using the arts as a way to draw on personal experiences, MAP is providing safe, progressive spaces for dialogue and shared problem-solving for peacebuilding, as well as developing skills in music, dance, and drama,” explains Professor Breed. 
	“We are already seeing the positive effects of this approach in the increased academic performance of students, improved communications between students and their parents, enhanced public speaking skills, and a contribution to overall learning processes. 
	“The Rwanda Education Board (REB) has also integrated the MAP methodology into the national Curriculum Framework in music, dance, and drama through training of trainers and MAP clubs.” 
	Another important strand of the project has been the integration of mental health awareness and support in all MAP activities, to help participants deal with their own emotions and experiences and offering an outlet to share their stories. 
	As well as the more traditional arts, participants are also being given the opportunity to learn other skills such as filmmaking. As part of a recent MAP workshop in the Eastern Province, a ‘Filmmaking for Peace Workshop’ led by renowned filmmaker Eric Kabera explored how objects and environments tell stories.  
	The group was able to learn basic filmmaking skills from lighting and camera techniques to editing, and four of the shorts created were later showcased as part of the Hillywood event at the international Rwanda Film Festival. 
	Professor Breed adds: “These stories take us through the twists and turns of the human experience; finding new ways to share common problems and to find solutions. The screening of their work as part of Hillywood alongside international feature films serves as a testament to the possibilities of generating grassroots films produced by young people.” 
	MAP is now working in all five provinces of Rwanda, across 25 schools serving approximately 300 teachers and trainers as well as 2,500 young people. 
	Teams have also been operating in Kyrgyzstan, Indonesia, and Nepal, with thousands of young people participating in a range of arts-related projects.  
	To find out more about the wider Mobile Arts for Peace project, visit the . 
	blog site
	blog site


	To date, the Mobile Arts for Peace project has worked with 9,682 youth participants, created ten drama clubs, and features nearly 700 educators, trainers, and facilitators across four countries. 
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	Digging Up 
	Digging Up 
	School pupils have been getting their hands dirty (virtually, that is) as part of series of a free, fun online archaeology-themed workshops launched shortly after the UK lockdown began in the spring of 2020. 
	ig School was launched to help teachers and homeschooling families inspire eight to 15 year olds to explore history from their laptops and tablets, offering them the chance to develop new skills and knowledge, and continue to enjoy learning during what has been a challenging time for both schools and their pupils. 
	ig School was launched to help teachers and homeschooling families inspire eight to 15 year olds to explore history from their laptops and tablets, offering them the chance to develop new skills and knowledge, and continue to enjoy learning during what has been a challenging time for both schools and their pupils. 
	D

	The project was devised by Professor Carenza Lewis, well-known for her appearances on TV’s iconic archaeology series Time Team and now Professor for Public Engagement at the University of Lincoln. It has been developed in collaboration with the Council for British Archaeology and funded through Historic England’s award-winning Heritage Schools programme. 
	Dig School has been underpinned by Professor Lewis’ research into medieval settlements, which is transforming our understanding of the long-term development of apparently unchanging rural towns and villages by charting changes in the number of pottery sherds over centuries. Several of her recent publications have discussed one very topical event – the impact of the medieval Black Death plague pandemic.  
	“For the first time, the pottery data are showing that nine out of ten settlements shrank, on average to half their former size, after the pandemic,” explains Professor Lewis. “Like today, no settlement was left unaffected, although no evidence of this now survives above ground, just those tiny scraps of people’s long-discarded pots.” 
	Thousands of teenage school pupils had helped with the excavations, and when this 21st-Century pandemic closed UK schools in March 2020, Professor Lewis was keen to see if an online programme could engage students in the same way as the actual digs. 
	She says: “I’d seen how the hunt for new discoveries in unexpected places, such as village gardens, enthralled even the most reluctant learners, and hoped we might be able to do the same online to help students, teachers, and carers during this difficult time. 
	“Dig School is about learning how to use evidence to answer questions, and finding out how to make new discoveries in ordinary places without necessarily leaving your house, as nobody could during lockdown. 
	“Enquiries include Stone Age life and medieval murder, and pupils can examine evidence ranging from archaeological artefacts, historic maps, and ancient bones to scientific data and Google Earth.” 
	The workshops feature videos and interactive activities in the shape of challenges, puzzles, games, and investigations. Assessment tools and certificates are also provided for schools and home-schoolers wanting to evaluate and recognise students’ learning. 
	“Week by week, students have been able to enjoy developing new ideas, interests, and transferrable skills for life and learning, leading up to real excavations in places where they live, which have been carried out by students as far away as Colorado,” says Professor Lewis. 
	Dig School was launched as the new term started in late April 2020, with schools still closed to the majority of students. Within a month it had attracted more than 1,200 registered users responsible for 61,000 learners. The majority of these were in the UK, but others were from as far afield as Nigeria, Qatar, Russia, Australia, Peru, the USA, and Canada.  

	“The response from teachers and parents has been really positive, acknowledging how much they and their students are gaining from Dig School,” adds Professor Lewis. “Many have mentioned the animated discussions that have arisen, while feedback during the workshops has revealed the real impact that they are having on a wide range of learning skills.” 
	More schools are expected to join in the autumn, when all 20 Dig School workshops will remain online to support classroom teaching and extra-curricular clubs in and out of schools. 
	To find out more about Dig School, visit the 
	. 
	project website
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	Work with Us 
	Work with Us 
	Innovation is crucial to the success of any organisation – whether that be public, private, or third sector – and in a competitive global economy those who succeed and continue to grow are those who innovate. 
	Innovation is crucial to the success of any organisation – whether that be public, private, or third sector – and in a competitive global economy those who succeed and continue to grow are those who innovate. 
	At the University of Lincoln, we are employer led and informed, sharing our experience and expertise to support businesses to drive forward their innovation agenda, helping to solve industry challenges of all shapes and sizes. 
	We have been recognised for our pioneering approach to business engagement through a series of national awards, including a 
	Lord Stafford Award and a Times Higher 
	Education Award, and are proud of our innovative partnerships with a diverse range of 
	Education Award, and are proud of our innovative partnerships with a diverse range of 
	organisations such as Siemens, Teledyne e2v, and the Lincolnshire Co-operative.  

	In 2017, Lincoln was one of only eight UK universities to be commended by the Higher Education Funding Council for England for our strategic approach to knowledge exchange.  
	With a comprehensive range of business support and services accessible across the 
	University, we are confident that we can help you find the right solution for you, whatever 
	your sector or industry.  
	If you are interested in finding out how 
	the University of Lincoln could help your business or organisation, please get in touch with our Research and Enterprise team and we 
	will work with you to find a solution that meets 
	your needs. 

	Research and Enterprise  University of Lincoln Brayford Pool Lincoln LN6 7TS United Kingdom 
	+44 (0)1522 837200 
	enterprise@lincoln.ac.uk 

	“Our growing, world-class research and innovation portfolio provides many 
	“Our growing, world-class research and innovation portfolio provides many 

	different ways to support our 
	partners in addressing the challenges they face. Whetherthey are large or small, public or private sector, we are ready to partner with them to drivegrowth and productivity.” 
	partners in addressing the challenges they face. Whetherthey are large or small, public or private sector, we are ready to partner with them to drivegrowth and productivity.” 
	Andrew Stevenson 
	Andrew Stevenson 
	Director of Research and Enterprise 
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