What has been the effect of the COVID-19 pandemic on the Breathing Together study?
Most research studies in the UK have paused due to the COVID-19 pandemic. Researchers have instead
focused on helping to fight the virus. Breathing Together researchers at Imperial College have been
examining how COVID-19 attacks lung cells from adults and children. However, with your assistance, we
have been able to successfully continue with the monthly questionnaires and we converted the planned
3 year assessment into an online questionnaire. We have completed 766 assessments through July
2021. Thank you! If you haven’t received the questionnaire, please email Mindy to let her know.

Find out what’s been going on in some of our labs….
University of Southampton
Number of reported wheeze attacks in the first year of life in the Breathing Together birth cohort
Thank you for completing the
monthly
Breathing
Together
questionnaires. We have monthly
data for 656 children in the cohort.
Dr Jessica Jarvis and Professor
Graham Roberts (Southampton &
Isle of Wight) have been analysing all
the answers. They have made some
interesting observations:

Number of wheeze
attacks per month

• Newborn babies tend not to have
wheeze attacks before they are 5
months of age
• Few infants have wheeze attacks
over the summer
So babies born in January usually do not have any wheeze attacks in their first year of life whereas
babies born in the summer often have frequent wheezy attacks from when they are six months of age.
The question is whether these different patterns influence which infants develop asthma at 4-5 years of
age.

We would like to review your child when they are 4- 5 years old
When we first told you about the study, we mentioned that our ambition was to undertake a future
study where we hoped to follow up with your child to find out whether or not they developed asthma or
other breathing or allergy problems. This is especially important now as, with the pandemic, we have
been unable to see your child in person at 3 years of age to do some allergy tests and take samples. We
have ethical permission to re-assess your child when they are between four and five years old. We will
start these visits in Autumn 2021 and will start getting in touch with you very soon to arrange a time
convenient for you and your family.
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Covid-19 research at Imperial College, London
I’m Helen, a PhD student in my third and final year at Imperial College London. As one might imagine,
the pandemic has changed the way we can do our experiments in the lab, and has also created many
new research questions. This is why, in the summer of last year, we started an exciting journey into
our own bit of COVID research. Together with Professor Wendy Barclay and her team from the
virology section at Imperial College, we realised the airway cells we collected could help us to
research why children are less often infected by the coronavirus SARS-CoV-2 and usually experience
milder disease. We set up a model where we grow the epithelial cells we collected from your
children – those are the cells that line our breathing tubes – into ‘mini airways’ in the lab, and then
infected these cells with the coronavirus. By looking at how the cells ‘deal’ with the virus, we are
hoping to learn more about the events that take place when our airways are exposed to coronavirus
and how this can lead to disease. We are also comparing whether cells from children respond
differently than cells from adults when infected with the virus, which might give us a clue why COVID19 tends to be milder in children.
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Left: Cross-section of epithelial cells. The cell nuclei are shown in blue, the green staining is ZO-1, a
protein that helps the cells hold onto each other very tightly, and the magenta is ACE2, a protein that
is used by SARS-CoV-2 to ‘dock’ onto our cells. Right: Cells infected with SARS-CoV-2. Green is showing
ZO-1, and the magenta shows virus particles inside of the cell layer.
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Find out what our Research Nurses got
up to during Covid-19…
Once lockdown occurred our work changed dramatically and literally overnight. Our research building
accommodates many research projects such as the Breathing Together study, plus NHS clinics for both
children and adults. The building which has been an Allergy Centre for the past 34 years had to be emptied
and packed away with just 24 hours’ notice to become a “Hot” Covid clinic for testing people who became
sick in the community. Out of the 17 research and NHS staff we were dispersed to 10 different locations,
either working from home or in a different department. The IT issues were immense as you can imagine!
Maria managed the research team and worked both from home and from an office in the old neonatal
unit. Susy was redeployed to the Research and Development department to carry out Covid-19 research
and was part of the recovery trial which has identified the only successful medical treatment so far for
Coronavirus! Kaisha also went to the R and D department to work on a Covid-19 study called ISARIC WHO
(CCP-UK) and as this is ongoing she has not returned to us yet.
And myself, Nicky, along with my NHS colleagues, were kindly made room for by the
Dermatology Clinic in Newport town centre to continue seeing our severe asthma patients who receive
immunotherapy injections every 2-4 weeks. It is imperative that this treatment is not stopped as they are
our most vulnerable patients at risk of requiring intensive care during viral illnesses even without Covid19! I also continued with the Venom immunotherapy, for those people who have life threatening bee or
wasp allergies and who get regular injections of venom to give them some immunity. We also gave
telephone consultations for children and adults with eczema, asthma and hay fever as all face to face
appointments had been cancelled. Finally, most of us are back in the Centre now but sadly face to face
visits have not been permitted. We are catching up with study participants via telephone and email; it’s
great to hear from you again!
Looking forward to “We’ll meet again!”

Nicky, BT Study Nurse with the Isle of Wight Team

What is it like
being redeployed
into the NHS
during Covid-19?

Following a short but detailed induction to Adult Intensive Care Nursing, my
redeployment journey to the Adult Critical Care Unit (ACCU) at the Royal
London Hospital began, April 2020. The only expectation I went into my
first shift with, was that it will be busy; and it was! This meant there was
always something to do, which cannot be a bad thing. After an
overwhelming first few shifts which included providing personal care to
administering medications, I managed to establish my role within the team.
Every shift I worked, I was not only able to help others, but also did some
learning. Working on ACCU enabled me to work with colleagues from other
specialities in addition to other paediatric staff.
Observing the ACCU nurses I worked with was inspiring. They were so
talented and skilful at their jobs. Everything they did for their patients was
done with such care. This is a huge positive I have seen of this pandemic
and of my redeployment period. It showed the best of both - hard work and
team work. As the patient numbers decreased and the work load reduced,
my first redeployment came to an end in June 2020. It ended just as
suddenly as it started. But what I can say from experience is - wearing PPE
for 12 hours is not easy!! Nothing can really prepare you for this, but a
positive attitude is always a good place to start.

Mumtaz, BT Study Nurse at The Royal London Hospital
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Bugs, Bacteria, Microbiome: Melbourne Update
The Melbourne team has been
investigating which microbes (bacteria and
fungi) are the first to start residing in the
airways of infants i.e. the beginning of the
microbiome. We have been working to
understand how these first bugs influence
the function of the immune system, and in
particular, the epithelial cells that line the
airways. To figure out how these microbes
influence the infant’s cells, we have
performed RNA sequencing, which tells us
which genes are being expressed by the
cells. Now, armed with insight into which
microbes are present, and which genes
are being switched on, we have used a
high-performance computational platform
and bioinformatics pipeline to identify
how our cells interact with the microbes,
and what this means for their function.
We have discovered that even in the first week of life, certain microbes are linked with switching on
specific gene pathways in infant’s cells. Maybe these early host-microbe interactions are setting the
immune system on a trajectory towards health, or asthma.. In our next step, we are going to look at these
children later in life and see whether this hypothesis is right. If it is, we might be able to identify children
at risk of asthma just by looking at their early life microbiome!

Queen’s University, Belfast
I’m Grace, a postdoctoral researcher at Queen’s University in Belfast. Here at Queens, we look at how
viruses and allergens interact with the cells of the airways. We take the cells collected for the
Breathing Together project and grow them in the lab to form tissue that mimics the airway tissues to
use in our experiments. These mini lung cultures develop cilia (microscopic lung hairs) and produce
mucus – just like your airway cells do!
We then expose these mini lung cultures to allergens (such
as house dust mite), and infect them with respiratory
viruses (like respiratory syncytial virus - RSV) and see if
those cells from children with wheeze respond differently
to the process compared to cells from children who didn’t
have wheeze. We hope that this will help us determine
whether viruses and allergens have a role in the
development of asthma. Thanks to the generous donations
of cells for the project, we are able to do these experiments
across different ages – from cells collected from birth, up to
~5 years old and we can compare our data to the clinical
data of the cell donors. We are particularly interested in
finding differences to virus and allergen exposure using the
Mini-lung cultures – cell nuclei in blue, cilia (lung
cells collected at birth, then relating this to the clinical data
hairs) in red, mucus-producing cells in white, and
collected over the years, to see whether our data could
virus-infected cells in green.
predict which children go on to develop wheeze or asthma.
We hope that one day, we will be able to accurately predict
who will develop asthma so that we can pre-emptively treat
patients to prevent the development of disease.
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Cardiff Medical School
The BT research team at Cardiff Medical
School have been investigating a
selected number of pre-school aged
children that have had recurrent
wheezing and comparing them to those
that have not had any wheezing. The
team are using the single drop of blood
taken to measure the immune chatter
that is happening between genes
expressed in immune cells present in the
single drop of blood. The research work
involves measuring the entire number of
messages (called RNA) coming from the
genome at the time of sampling. The
genome refers to the entire DNA genetic
code of an individual comprising 4.2
billion bits of information. In the
laboratory, blood samples are processed
through multiple steps and are proof
checked by automated processes for
quality, allowing for the detection and
counting of the many millions of RNA
messages coming from the genome.
Using powerful computers- called super
computers, this information is sorted and
statistically analysed giving a snap shot of
what is different in the chatter of
immune cells between wheeze cases and
healthy controls. The figure shows those
children that have wheeze and those
that do not and how they separate from
each other due to the differences in their
immune cell chatter. To date the Cardiff
team have been able to identify a subgroup of the children with wheeze that
have a unique messaging signature
coming from a particular immune cell,
called an eosinophil. There is a
tremendous amount of work to validate
and further explore this signature.
Further investigations are being done to
determine further characteristics of this
sub-group of children and the data will
be used to combine with other
investigations such as the microbiome.
This work could lead to a new blood test
for Asthma.

Each row represents a different “message” and each column
represents a blood sample from a different child. Red means
the messages are expressed at higher levels and blue is for
messages expressed at lower levels. You can see that we
have found different sets that are expressed at different
levels between the children who have never wheezed
compared to those children with severe, recurrent wheeze.
We are now starting to look at the blood samples we
collected when your children were one week old and again
at age one to see if we can see these differences in immune
cell chatter before children start to wheeze.

Please call or email your local centre if you have any questions. You are
also welcome to email our study manager, Mindy Gore
(m.gore@imperial.ac.uk).
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