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Thank you so much for supporting COVID-19 research at the
University of Bristol.

Professor Rachael
Gooberman-Hill

When our appeal launched in April, £200,000 was donated in
the first month alone. This made an extraordinary difference,
enabling the purchase of urgently needed equipment and
the rapid scaling-up of our facilities to focus on the pandemic.
The response from our alumni community demonstrated belief
and confidence in Bristol and our researchers, providing a
crucial boost to morale at a time of growing global uncertainty.
As you will read in this report, philanthropic support has
played a key role in our mission to understand and respond to
SARS-CoV-2, the virus that causes COVID-19. The Elizabeth
Blackwell Institute has funded 86 new COVID-19 research
projects this year, with a third of these directly supported by
gifts from Bristol alumni and friends. These projects have
empowered academics across multiple disciplines to not only
further our understanding of the virus itself, but to explore the
impact it has had on society and the economy.
The range and quality of this work has earned the University
large grants from external bodies, which are allowing us to
have an even greater impact on the far-reaching implications
of the pandemic. Your support has helped place us in a
strong position to apply for additional government funding.
For example, alumni funding of a sophisticated microscope
was key in securing research grants of £205,978 and
£115,681 from the Medical Research Council (MRC) and
the Biotechnology and Biological Sciences Research
Council (BBSRC), respectively. You can read more about the
microscope and its significance on page 6.
The following pages detail some of the many ways in which
the Bristol research community is progressing in our search
for solutions to the myriad of challenges posed by COVID-19.
Once again, thank you for your support.

Rachael Gooberman-Hill
Professor of Health and Anthropology
Director of the Elizabeth Blackwell Institute for
Health Research
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“Our efforts
became focused
on addressing the
pandemic and 50
research staff,
supported by
technical teams,
continued to work
in our labs.”

Wide ranging
research across
disciplines

Our press
coverage

Donations to the COVID-19 appeal supported
substantial, key pieces of equipment, as well
as individual projects that received funding of
between £1,500 and £20,000.

Sample of press coverage of research
led by the University of Bristol

Projects were assessed through a peer
review process at the Elizabeth Blackwell
Institute, the University Research Institute
for health research. Importantly, turnaround
time was fast. We sought to harness the
expertise of our research community - and
their desire to apply their research - to this
global emergency. Without your generosity,
and the speed of that generosity, our
ability to respond would have been limited,
meaning much of this crucial research may
not have been possible.
For safety reasons, all non-COVID
laboratory research at the University
was halted during the first lockdown.
Our efforts became focused on addressing
the pandemic and 50 research staff,
supported by technical teams, continued
to work in our labs. Additional colleagues
provided support while working at home so
that social distancing could be maintained.
With this, Bristol UNCOVER (University
COVID-19 Emergency Response Group)
was established. This was essential work
and we are extremely proud that Bristol’s
research community stepped up to the
challenge. Research explored the virus’ life
cycle, transmission, the body’s immune
response, and potential treatments and
vaccines. It covered developing, examining
and refining testing for the virus and its
antibodies, and working with local hospitals
in Bristol as well as researchers across the
world, to try to address the many facets of
the pandemic.
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Research at Bristol went beyond scientific
and medical study. We know that the
impact of the pandemic is wide reaching
and our researchers in the social sciences
had a crucial role to play. The disparities
between the impact of COVID-19 on Black,
Asian and Ethnic Minority communities
is well publicised, but the reasons are
not fully understood. The impacts of
lockdown measures on domestic violence,
young people and mental health are all
very important areas needing further
research. The role played by factors such
as digital inclusion relating to lockdown
measures also have significant impact on
people’s lives.
These are all areas that need research
to inform policy makers and other
organisations providing support. We are
pleased to report that, thanks to your
generosity, we were able to fund projects
in these areas, and provide important
recommendations.
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Live-cell Imaging
of SARS-CoV-2
1 of only 2 university
labs working on the
live virus in the UK

Dr Andrew Davidson, Reader in Systems
Virology, explains how support for a Pico
microscope system has enabled the team to
follow the course of viral infection in real time.

£394,858 raised from
alumni and friends
across the world

over 18 years' experience working with coronaviruses

Over 18 years’
experience working
with coronaviruses

When we launched our appeal in April, the
most urgent piece of equipment needed
by UNCOVER (the University of Bristol’s
COVID-19 Emergency Research Group)
was a state-of-the-art microscopy system,
including a camera, that enabled 2D
confocal live cell imaging; in addition to
rapid screening for infectivity using a variety
of larger size samples. Thanks to the
generous and swift response of donors,
by May, the ImageXpress Pico microscope
was being used in the laboratory and it
has truly transformed the type of research
questions we are able to answer.
It has enabled researchers to characterise
multiple aspects of SARS-CoV-2 replication
and human immune responses to the virus.
The microscope allowed high-throughput
of screening in experiments looking at
anti-virals and virus neutralisation as well as
detailed analysis of the viral lifecycle.

One of the most exciting results of having
the Pico system is our ability to conduct
live-cell imaging experiments with the
infectious SARS-CoV-2 virus. This makes us
one of only a few universities in the country
able to do this. We are using a ﬂuorescent
version of SARS-CoV-2, developed in our
lab, which allows us to follow the course of
viral infection in real-time.
The automated acquisition and integrated
analysis functions of the microscope have
increased the speed with which we can
run experiments. Crucially this has freed up
time for our researchers, otherwise spent
on time consuming manual imaging and
analysis, to spend on other aspects of our
coronavirus research. Furthermore, the
microscope is allowing us to set-up more
rapid experiments to examine potential
compounds that have antiviral activity
against SARS-CoV-2 and analyse the
serum of people who have had COVID-19
to determine if they are now protected from
virus infection.

A major finding: A druggable pocket
We reported back in September about a major finding that was published in
Science* in October. The microscope was a crucial piece of equipment in this
research, where we were able to demonstrate the anti-viral function of a free fatty
acid (linoleic acid) and visually demonstrate how it reduced the infection of cells
with SARS-CoV-2.

150 university
researchers in
UNCOVER group
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This is a really exciting discovery by a team led by Professors Christiane Schaﬃtzel
and Imre Berger, which received acclaim and coverage across the world, and
could be crucial in the search for treatments for COVID-19. Our research efforts in
this area continue.
*www.science.sciencemag.org/content/370/6517/725

Dr Andrew Davidson (L) and Dr David
Matthews, Reader in Virology, with the
Pico microscope system.

“We are indebted to the University’s
alumni and friends for gifting us this
microscope.
It has enabled substantial gains in our
understanding of the SARS-CoV-2
virus and has enabled research that
is contributing to the global effort to
control the pandemic.”
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Larger scale
government funding
unlocked

£

Improving testing
and applying our
research
Testing has frequently made the headlines.
Thanks to support from donors, we were able to
purchase two pieces of important equipment
to further our work in improving testing, which
in turn has been used in a variety of important
research projects. Adam Finn, Professor of
Paediatrics and Chair of Bristol UNCOVER,
explains.

86 different research
projects funded

6
Research carried out
across 6 Faculties in
the University

3 University of Bristol
staff sit on SAGE and
its sub-committees
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Prior to the COVID-19 pandemic, our
laboratory focused on the impact of
vaccinations on respiratory infections in
children. We were compelled to pause our
work and redirect our efforts. The nature
of our research and the essential funding
provided meant we were able to make
that shift rapidly. With funds raised, we
purchased the KingFisher Flex extraction
instrument and a minus 80°C Freezer
which, combined, has underpinned our
ability to store and test clinical respiratory
samples for viral infection throughout the
course of the COVID-19 pandemic.

We first set up the Berlin/WHO assay
which, at the time was being used
by Public Health England, for SARSCoV-2 detection. However this assay
performed poorly. In collaboration with
Bristol UNCOVER, especially colleagues
at Langford Vets and virologists from the
School of Cellular and Molecular Medicine,
we designed and optimised several N
protein assays and, to cut a long story
short, a multiplex one-colour assay with
N and E targets was the result. It is a
superb assay with very high technical
performance.

The semi-automated process of the
KingFisher allows for total nucleic
extraction of a variety of respiratory
samples, crucial for downstream SARSCoV-2 detection. The mechanism relies
on the transfer of magnetic beads from
samples, through a sequence of wash
steps, resulting in a nucleic acid extract
ideal for testing. The pandemic has caused
a global shortage of plastic consumables
and reagents required for the various
steps in coronavirus testing, so having the
KingFisher has enabled us to continue our
work, because it allows use of reagents
from a much wider range of sources.

The assay was applied to a large set
of throat swabs collected in schools
between January and March 2020 for an
unrelated study, to test whether the virus
was present at that time. These results
are currently being finalised and prepared
for publication.
The assay is now going to be used in
the UK Research and Innovation-funded
CoMMinS study, a £2.4m study which
began sample collection in November
2020 across Bristol schools. CoMMinS
(COVID-19 Mapping & Mitigation in
Schools) intends to detect SARS-CoV-2
infection within schools early to avoid
shutdowns and exclusion of pupils and
year groups.

Monthly saliva samples will be performed
on over 1,000 staff members and 4,000
pupils over a six-month period. After
detecting an infection, the household of
the participant will be invited to be tested.
These results will be linked to home
postcodes and the NHS system-wide data
to help assess area-based risk as well as
transmission.
Similarly, the assay will also be used for
the LOGIC study. LOGIC (LOnGItudinal
Study of COVID-19: Symptoms, Virology
& Immunity) aims to understand the
symptoms, viral load, and immune
response of those infected with
COVID-19 and how these change over
time. This study focuses on frontline
clinical staff at the Children’s Emergency
Department of the Bristol Royal Hospital
for Children. These key workers selfadministered respiratory samples, twice
a week, over the course of 12 weeks.
These samples will be extracted before
undergoing SARS-CoV-2 testing.

We are hugely grateful to alumni for funding
the KingFisher instrument and contributing
to our COVID-19 research at the University
of Bristol. Your support meant that we
were able to get started on work quickly,
and helped us to develop our profile, and
to provide the evidence and infrastructure
to secure large funding grants and make
an even bigger impact on the far-reaching
implications of the pandemic.

“With funds raised, we
purchased the KingFisher Flex
extraction instrument and a
minus 80°C Freezer which,
combined, has underpinned
our ability to store and test
clinical respiratory samples
for viral infection throughout
the course of the COVID-19
pandemic.”

Professor Adam Finn
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Understanding

Investigating
T-cell immunity

Dr Anu Goenka, Clinical Lecturer in Paediatric
Infectious Diseases & Immunology, describes
how his research is understanding infant
immunity to COVID-19.

Professor Linda Wooldridge, Chair in Translational
Immunology at the Bristol Veterinary School, shares
how we have been monitoring T-cell responses to study
immunity in cases of SARS-CoV-2.

why young infants are protected
against severe COVID-19

“We discovered
that young infants
produce antibodies
to SARS-CoV-2
at a level that is
comparable to, if not
higher, than adults.”

T-cells are an important component of
our adaptive immune response and play
a role in the clearance of viral infections.
Memory T-cells can persist for many years
and can rapidly reactivate on re-exposure
to the same viral infection.
Robust T-cell responses to SARS-CoV-2
have been documented and some studies
suggest that T-cell responses may be
observed in the absence of antibodies
indicating that T-cells may play an
important role in immunity against SARSCoV-2. This is an area that we wish to
study in more detail.
There have been few case reports globally
describing young infants with severe
COVID-19. This is surprising, because
young infants are highly vulnerable
to severe infection caused by other
respiratory viruses such as inﬂuenza.
At Bristol Royal Hospital for Children, we
looked after four young babies all under 3
months old with COVID-19 at the start of
the pandemic. The babies were all mildly
affected and recovered within a few days.
As infectious disease specialists, we were
fascinated by how well these babies coped
with COVID-19.
To understand why infants are protected
against COVID-19, we wanted to compare
their immune response with adults.
We therefore obtained blood and saliva
samples from the infants and their parents,
as well as healthy control participants who
had recovered from COVID-19 infection.
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Bristol alumni and friends provided vital
funding support enabling us to undertake
complex laboratory studies on these
precious samples.
We discovered that young infants produce
antibodies to SARS-CoV-2 at a level
that is comparable to, if not higher, than
adults. These antibodies were found in
both the blood as well as the saliva. In
addition, infant immune cells produce lower
amounts of chemical messengers called
cytokines that can cause inﬂammation,
compared with adult immune cells.
This is the first data describing the immune
response of young infants to COVID-19,
and suggests potential immune pathways
that could be treated to reduce the severity
of COVID-19 in adults.

Unlike B-cells and antibodies, T-cells do
not recognise big chunks of proteins.
They recognise tiny fragments of those
proteins called peptides. To study T-cell
immunity, it is essential to have a peptide
library containing many peptides. These
libraries cost approximately £20,000 and
thanks to your support we were able to
purchase a SARS-CoV-2 peptide library.
Now we have this peptide library, we are
able to start looking at T-cell responses
in samples from patients with acute
disease and in those who have recovered
from COVID-19. One of the techniques
that we are using is called an ELISpot,
a highly sensitive assay for looking at
T-cell responses. An ELISpot reader is
fundamental in this technique, and we
are hugely grateful to Bristol’s alumni and
friends whose donations made it possible
for us to have this machine installed during
the first lockdown.

We have already completed a study
using this peptide library and the ELISpot
machine to compare SARS-CoV-2
immunity in adults versus children which
is a very important research question.
In addition, the peptide library has been
used to study T-cell responses in patients
with mild, moderate and severe disease
admitted to Southmead hospital and at
outpatient follow-up visits. The peptide
libraries and ELISpot reader have allowed
us to secure further funding in collaboration
with Professor Nic Timpson to analyse
T-cell responses to SARS-CoV-2 in the
ALSPAC longitudinal cohort (this study
received approx. £250,000 funding from
UK Research & Innovation and other
sources). Our work includes quantifying
T-cell immunity in individuals with different
clinical phenotypes and studying how long
T-cell memory persists after recovery from
infection. We will also be using these tools
to monitor T-cell responses to vaccine
candidates that are due to undergo preclinical development in Bristol, in work led
by Professor Imre Berger.

“We are hugely
grateful to Bristol’s
alumni and friends
whose donations
made it possible
for us to have this
machine installed
during the first
lockdown.”

Your support in purchasing the ELISpot
reader and the peptide library was
crucial in reaching this exciting stage.
Both resources will be utilised for many
research projects relating to COVID-19 and,
beyond this pandemic, can also be applied
to study B-cell immunity and to assess a
range of T-cell functions, meaning they will
continue to be important for our research in
years to come.
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Exploring airborne
transmission of
the virus
Learning how effectively the virus transmits
is key to understanding how we can protect
ourselves. Jonathan Reid, Director of Bristol
Aerosol Research Centre and Professor of
Physical Chemistry, is working at a specialist
laboratory at the University, and with NHS
colleagues in hospitals in Bristol and London, to
investigate airborne transmission. His research
group will help inform a range of activities from
anaesthesia in hospital to singing in theatres.

“This instrument
is unique to the
University of Bristol
and allows us to
not only better
understand the
transmission
mechanism of
SARS-CoV-2, but
will in the future
allow us to study
the transmission
of a wide range of
airborne pathogens
including
Tuberculosis.”
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Primary routes for the transmission of
the SARS-CoV-2 virus require transport
of the virus from an infected individual
to a susceptible person by aerosols and
droplets, emitted when speaking, coughing
and even breathing. Conventionally,
aerosols are defined to be any airborne
particles smaller than ~5 micrometres in
diameter (about a tenth of the diameter
of a human hair); larger particles are
referred to as droplets. On exhalation from
the respiratory tract, these aerosols and
droplets can remain airborne for seconds
to hours depending on their size and the
ventilation in a space, particularly in an
indoor environment.

Your donations supported the development
of a novel instrument to examine the
factors that control the survival of SARSCoV-2 while airborne. In a specialist
laboratory, we have designed and
benchmarked an instrument that allows
us to levitate small populations of aerosols
and droplets (from a single droplet to
many 10’s) containing the virus. We can
also simulate the surrounding environment
such as relative humidity and temperature
and can hold the particles in place for one
second to many hours. We are now using
this instrument to understand the factors
that inﬂuence the airborne transmission of
the virus.

The infectivity of any virus within these
aerosols and droplets can change with
time, dependent on the relative humidity,
temperature, exposure to sunlight and
atmospheric pollutants.

This instrument is unique to the University
of Bristol and allows us not only to better
understand the transmission mechanism
of SARS-CoV-2 but will allow us to study
the transmission of a wide range of
airborne pathogens including Tuberculosis
in the future.

This funding meant we could get started
quickly on important research. It also
meant that we were in a position to secure
large scale funding grants from bodies
such as the Department for Culture, Media
and Sport (DCMS) to assess aerosol
transmission during singing and musical
performances, as well as from the National
Institute for Health Research (NIHR) and
UK Research and Innovation to investigate
potential transmission of the virus during
medical procedures. This will have a
crucial impact on what precautions need
to be taken by medical staff and patients,
decisions that were made based on limited
or no evidence during the initial phases of
the pandemic.

Image (above): Scientific experiment to measure the
spread of aerosols emitted when singing is conducted in
an orthopaedic operating theatre, an environment of ‘zero
aerosol background’. Image credit (above): Declan Costello.
Image credit (right): Polina Tankilevitch.
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Using current
research strengths
Discovery of a
‘pocket’ on the spike
protein that binds
with linoleic acid

to support the pandemic

The University’s flagship Children
of the 90s project continues to be
invaluable and reacted quickly to
the pandemic and lockdown. Dr Kate
Northstone, Senior Lecturer and
ALSPAC Executive Director (Data),
tells us more.
Accuracy of rapid
COVID tests may be
less than previously
suggested

20%
Corticosteroids
reduce risk of death
by 20 per cent in
critically ill COVID-19
patients

Signiﬁcantly less
risk of COVID-19
transmission from
anaesthesia
procedures than was
originally thought
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ALSPAC (also known as Children of the
90s) is the University’s unique longitudinal
study that began in 1990. Over the past
30 years the study has collected crucial
data from families, regularly asking
questions and taking samples. More than
2,000 papers have been published using
ALSPAC data. This study means that we
were uniquely placed to provide information
for researchers.
We recognised that the ALSPAC cohort
could provide important data on the impact
of COVID-19, not just the infection itself
but the mitigating measures introduced
to try and contain it. Thanks to the swift
response of donors, we were able to fund
an extra data capture on this group very
early on in the pandemic. Research groups
have used this data to explore the impact
on mental health, through to exploring
social inequalities and determining the
spread of the virus.

One paper, looking at anxiety in young
people, is about to be published and no
doubt there will be many more to come.
This initial data collection from over 7,000
respondents has since been bolstered by
the results of a further questionnaire and
antibody testing which, combined, has
been vital in determining likely cases of
COVID-19. We have now started a new
study investigating the changes and have
just finalised our fourth COVID-19 follow
up to our participants. Together, this
information will provide unique insights
with unparalleled repeat data.
Image credit (above): Andrea Piacquadio.

“We have so much to learn
from converting our data
into evidence to guide
future health policy”
Professor Nic Timpson, Principal
Investigator, ALSPAC

Thank you
Thanks to your support, the University of
Bristol was able to respond to the COVID-19
pandemic, leading and supporting
important discoveries that have, and will
continue, to impact on our lives. Our work
continues as we look forward to the future.
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www.bristol.ac.uk/alumni
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