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01 November 2018 marked the official start of RenalToolBox Innovative
Training Network (ITN), the product of months of preparation by the
consortium's team and led by Prof. Patricia Murray (University of
Liverpool). Work on this project started in early 2017, with the proposal
submitted in January 2018 and the invitation to prepare the grant
agreement received in May 2018.
A total of 15 Early Stage Researchers (ESRs, PhD students) have been
recruited by organisations in the United Kingdom (University of
Liverpool, NHS Blood and Transplant), Ireland (National University of
Ireland Galway), The Netherlands (Leiden University Medical Center,
Utrecht University), Germany (University of Heildelberg, iThera Medical
GmbH) and Italy (University of Turin, Cyanagen Srl). The research and
training of the ESRs will be further supported by the University of
Malaya (Malasia), KU Leuven (Belgium), Kidney Research UK, The Dutch
Kidney Foundation, Leica and the Salford Royal NHS Foundation Trust.
Representatives from each of the recruiting organisations met in
Germany in November 2018 for the kickoff meeting, where all principal
investigators had the opportunity to meet in person and discuss
administrative and scientific aspects of the project .

RenalToolBox has received funding from the European
Union’s Horizon 2020 research and innovation
programme under the Marie Skłodowska-Curie grant
agreement No 813839.

MESSAGE FROM THE COORDINATOR
I would like to warmly welcome all ESRs to the RenalToolBox ITN. I think this is a
really exciting programme and I hope that you will enjoy your training experience
with us. Working together, I am sure that we are going to discover many interesting
things!

Some history

Patricia Murray (above)
coordinates the RenalToolBox ITN
and is a professor at the
University of Liverpool.

Our group in Liverpool started to undertake renal research in 2005, thanks to the
support of a local charity called the Alder Hey Children’s Kidney Fund. The aim of our
first project was to isolate renal progenitor cells from neonatal mouse kidneys and
characterise their properties. Shortly afterwards, we were fortunate enough to be
awarded our first EU-funded ITN grant, which we called KidStem (2006-2010). The
main goal of KidStem was to assess the ability of different types of stem and
progenitor cells to generate specialised renal cells. We did this by incorporating the
stem cells into developing mouse kidneys ex vivo and assessing their ability to
generate specialised renal cells.
Then in 2011, we received EU funding for our second ITN, which we called
NephroTools (2011-2015). The NephroTools programme, which included several of the
current RenalToolBox partners (e.g., Liverpool, Turin, Heidelberg, Utrecht, KU Leuven
and Cyanagen), was focussed on developing renal cells that could be used for drug
discovery, and in assessing the potential of stem/progenitor cells to ameliorate injury
in rodent kidney models. An important part of NephroTools was to develop more
robust methods for measuring renal function in rodents. This is really important
because to accurately assess the potential of cell therapies, we need to be able to
quantify the extent of any therapeutic effects.

RenalToolBox
This brings us to RenalToolBox (2018-2022), which will be focussing on mesenchymal
stromal cell (MSC) therapies. I think this will be the most exciting of our three ITN
programmes, because thanks to the huge amount of progress in the field over the
last decade, we are now starting to see MSC therapies being evaluated in carefully
conducted clinical trials (e.g., the Nephstrom project coordinated by Galway, and also
involving a RenalToolBox Partner, NHSBT). By developing better tools and
technologies for assessing the safety and efficacy of the different types of MSCs and
learning more about their mechanisms of action, I think we can make a real impact
that will hopefully improve the lives of renal patients in the future.

"I think this will be the most
exciting of our three ITN
programmes"
Apart from RenalToolBox’s scientific goals, it is important to bear in mind that we also
have a responsibility to engage with stakeholders, including renal patients and
members of the public, in order to inform them about the great work we are doing.
The RenalToolBox Partners Kidney Research UK and the Dutch Kidney Foundation
will play an important role in facilitating these interactions. Unfortunately, we also
have to acknowledge that over the last decade, there has been a significant increase
in the number of companies selling unproven cell therapies to renal patients which
are potentially harmful. The marketing strategies used by such companies can be
very sophisticated, making it difficult for patients to determine if the therapies are
validated or not. It is therefore important for us to counteract this by making sure we
provide accurate information to patients so that they can make well-informed
decisions.
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RESEARCH HIGHLIGHTS
Bottlenecks vs solutions
RenalToolBox comprises three work
packages (WPs) to tackle bottlenecks that
currently hinder the routine use of cellbased regenerative medicine therapies for
patients with kidney disease.
WP 1. Diagnosis: there is a pressing need for new cost
effective and convenient methods for diagnosing and
accurately monitoring kidney disease at the point-of-care.
RenalToolBox will develop a new device for non-invasive

allow us to have an unprecedented view into various organs.

monitoring of kidney function and establish a panel of

The University of Liverpool will equip the consortium with

biomarkers to track kidney disease progression and

the necessary preclinical imaging technologies to allow

regression in pre-clinical models of disease.

investigators to not only interrogate the function of the

WP 2. Safety and efficacy of cell therapies: in this work

kidney in real time, but also monitor trafficking of MSCs in

package, RenalToolBox will access the risk to benefit ratio of

live models of kidney injury. James Littlewood, an ESR

mesenchymal stromal cell-based treatments, providing

employed by iThera will develop methods to assess renal

guidance on whether these therapies are appropriate for

filtration using a new imaging technology called

clinical use.

Multispectral Optoacoustic Tomography. Another ESR will
develop methods to assess renal function using Magnetic

WP 3. Optimal source of mesenchymal stromal cells (MSCs):

Resonance Imaging.

MSCs can be obtained from a range of tissues such as fat and
bone marrow. To date, however, it is not clear which source

Cell Trafficking: although research suggests that MSCs

provides MSCs with the greatest potency to ameliorate

might have a beneficial effect in kidney disease, the

kidney injury. In this work package, RenalToolBox will assess

mechanisms by which they act are not known. Indeed,

how the source of MSCs and other factors such as donor age

previous research by the RenalToolBox team suggests that

can affect the regenerative potential of MSCs. This will go

cells often do not reach the kidney after they are infused in

hand-in-hand with establishing their mechanisms of action.

rodents. Not only that, they also appear to have a very poor
engrafment. To further investigate these effects, researchers
in the network will use bioluminescence imaging alongside
other imaging modalities to investigate the biodistribution
and survival of MSCs in real time.
Mapping a whole organ: to fully appreciate the effects of
disease progression/regression in the kidneys, as well as the
way by which MSCs might act, a full picture of this organ is
necessary. The University of Heildelberg has a track record
on the development of methods for the 3D reconstruction of
tissues using confocal and light sheet microscopy. Tiziana
Picascia has been recruited by the Heidelberg team to

Looking into the kidney

further enhance these methods, enabling the consortium to

State-of-the-art imaging technologies will

MSCs at the cell level.

map the pathology of kidney injury and the distribution of

enable a better understanding of the

Big data: imaging of a whole a rodent kidney can easily

effects of MSCs.

generate in excess of 1 TB of data. Leica software and
computing clusters will be used to manage these datasets.

The use of imaging will be crucial to fully understand the role
of MSCs in kidney injuries. Whereas in the past researchers
relied on histological sections, which only gives a limited

Above: confocal microscopy of the vessels of a kidney and magnetic

snapshot of the condition of the tissue, new technologies

resonance imaging of iron-oxide labelled cells delivered to a kidney.
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ESR
VIEWS
RECRUITMENT
ESRs are the core of all ITNs and much
attention is paid to ensure that the best
candidates are recruited. RenalToolBox
opted for a common recruitment procedure
with adverts placed on several global
channels. By the application deadline, over
100 applications were received from all
continents. All ESRs are scheduled to start
their projects within the first half of 2019.

Africa
8%

Americas
4%

Europe
33%

LIFE IN GALWAY

Asia
54%

Sandra Calcat moved from Spain to Ireland
to join the RenalToolBox. She shares her
thoughts about the experience so far.

Proportion of applications received from each continent.
Oceania accounted for 1% of the applications.

Deciding on whether to undertake a doctorate is definitely a huge
existential question. The worst part? It does not come alone. Once you
start looking and applying for doctorate scholarships you have to face
such an amount of doubts and misleading steps. For me, the
challenging part was finding something appealing to me, a project to
challenge myself to new heights within a field I was invested in. I spent
weeks (read, months) looking everywhere until I came across the
RenalToolBox-ITN project.
Being fair and giving credit where it is due, a friend of mine (who is
involved in an ITN herself) was who suggested me to give a chance to
the “ESR” life and sent me the link of the RenalToolBox project. It
turned out she knew me very well. It was a match!
MSCA-ITNs are an exceptional opportunity for young researchers to be
part of a multidisciplinary team and face current and future
challenges with the aim to create transferable knowledge and make
an impact in society. ITNs equip researchers with the right
combination of competences to enhance their (our) career
perspectives. And that was an opportunity I could not let go.

"I would make that
change again in a
heartbeat."

Moving abroad was initially the main “drawback”. Changing my sunny
and quiet hometown near to Barcelona (Spain) for the rainy and busy
Galway has been the biggest step in my life so far. But being honest, I
would make that change again in a heartbeat. Galway is a fantastic
city to live in and all the REMEDI team in NUIG has been nothing but
supportive since I arrived.
I look forward to starting this new chapter of my scientific career and
enjoy typing every word of it.
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THE UK REGENERATIVE
MEDICINE NETWORK
On the front foot in innovation – gearing up UK
Renal Regenerative Medicine
The UK has the potential to become a leader in renal regenerative medicine and research in this
field holds great promise. This requires a multidisciplinary approach, and collaboration between
biologists, material scientists, bioengineers, clinicians and patients is absolutely essential.
The UK Renal Research Strategy published in 2016 outlined the concept of a Renal Regenerative
Medicine Research Development Network. Subsequently, a meeting led by Kidney Research UK,
, , involving
Renal Regenerative Medicine in the UK: Current Research and Future Directions
experts from around the world, demonstrated great enthusiasm for building a collaborative
network to raise awareness of progress being made in the field and to enable bigger grants to be
secured through partnership-working.
And so the UK Renal Regenerative Medicine Network was launched by the charity. Jointly chaired
by Professor Jamie Davies, Professor of Experimental Anatomy at the University of Edinburgh, Dr
Bettina Wilm, Department of Cellular and Molecular Physiology at the University of Liverpool and
Professor Patricia Murray, Professor of Stem Cells and Regenerative Medicine, also at the University
of Liverpool, all activities are shaped by the view of kidney patients, led by David Prosser, Kidney
Research UK Trustee and patient.

Profiling
To help shape plans the Network was profiled at
a number of events to help identify future funding
opportunities and establish collaborative links
including liaison with the Dutch Kidney
Foundation, another RenalToolBox partner.
Building on this momentum, activities in 2018
included a collaborative cross-network meeting
bringing representatives together across
regenerative medicine, AKI, fibrosis, imaging and
clinical trials; a Frontiers Day at the Royal Society of Medicine to profile UK and global activity,
identify gaps and new opportunities; a Scottish Parliamentary roundtable event; and further
sessions at UK Kidney Week. This new approach was also profiled to patients at the 2018 Transplant
Games to much excitement for the future potential in this field.

Key Workstreams for the network
Repairing the kidney ‘in situ’, using cell-based regenerative medicine therapies introduced to
repair damaged renal tissue, and assessing safety of cell-based therapies.
Making a miniaturised/simplified version of a new kidney grown in a controlled environment to
investigate renal diseases and test novel therapies, and perhaps eventual construction of a
transplantable stem-cell-derived kidney.
Improving the viability of transplanted kidneys.
Engineering ‘kidney substitutes’ to do the work of a kidney – developing new structures (e.g.
renal assist devices to help improve dialysis).
Patricia Murray and Bettina Wilm also provide advice to UK and international patients with end stage
The UK Renal Regenerative

renal disease and and their families who wish to learn more about the prospects of cell therapies.

Medicine Network is an initiative

For further information visit:

of the Kidney Research UK, a
RenalToolBox partner.

https://www.kidneyresearchuk.org/research/uk-renal-regenerative-medicine-network.
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IN THE MEDIA
The University of Liverpool issued a press release to
mark to the launch of the ITN. An extract is shown
below.
End-stage kidney disease (ESKD) has a significant impact

However, a number of challenges need to be overcome

on the lives of people suffering from it and their families.

before these therapies can be routinely used for patients

Alongside requiring multiple medications to reduce their

with kidney disease. In particular, more information of the

risk of heart disease and stroke, they need replacement of

risk:benefit ratio of MSCs and the underlying mechanisms by

their kidney function from a kidney transplant or dialysis.

which they act to repair or regenerate tissue are necessary.

Whilst kidney transplants are the optimal method of

In addition, the identification of patients that can benefit

providing this, the need for kidney transplants outstrips

from these therapies would be greatly facilitated by cost-

their availability, meaning that people can wait a long time

effective and convenient methods for diagnosing and

for their transplant. Dialysis, on the other hand, requires

accurately monitoring the disease.

regular visits to hospital, very frequent blood tests and
invasive procedures and is not always effective.

The project will receive a total of 4.1 million euros from the
European Commission’s Framework Programme Horizon

New therapies that can delay or prevent the progression of

2020 and places particular emphasis on the training of

kidney injuries to ESKD are sorely needed and treatments

young researchers. Patricia Murray, the project's coordinator

based on mesenchymal stromal cells (MSCs) are showing

said:

great promise in preclinical studies. MSCs are an emerging

“This exciting research project will provide the

therapeutic advancement for a wide range of degenerative

appointed students with the required knowledge,

and autoimmune disorders. These therapies are attractive

skills and state-of-the-art technologies needed to

because they have already been used in the clinic and

investigate the true potential of renal

therefore have high potential for clinical translation.

regenerative medicine therapies”

EVENTS
RenalToolBox 1st Network Meeting and Workshop
The consortium's first meeting and workshop will be
organised by the University of Utrecht and held from 20 to 22
May 2019.
Our first workshop will be focused on kidney physiology,
pharmacology and pathology.

RenalToolBox 2nd Workshop and
Mid-Term Check
Our second workshop will be organised by the University of Liverpool
and will take place between 25 and 29 November 2019 . This
workshop will be focused on pre-clinical imaging and statistical
analysis of data.
We look forward to meeting our project officer who
will join us for a mid-term check to assess the progress of the project. .
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THE RENALTOOLBOX CONSORTIUM
The consortium consists of 9 beneficiaries and 6 partner organisations.

BENEFICIARIES

PARTNER ORGANISATIONS

Contents of this newsletter reflects only the
authors' view. The Research Executive Agency or
European Commission is not responsible for any
use that may be made of the information it
contains.
Edited by Arthur Taylor and Patricia Murray.
To subscribe to this newsletter write to
contact@renaltoolbox.org.

https://www.renaltoolbox.org

@renaltoolbox

https://www.facebook.com/
renaltoolbox.org

https://www.linkedin.com/
groups/12139326/
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