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PROJECT CHECK
RenalToolBox underwent it's first official assessment on 28 November
2019, when all research teams came together at the University of
Liverpool. We were joined by Ms. Sara Garcia Candado, the Research
Programme Officer assigned to our project.
Prof. Trish Murray, the ITN's coordinator, gave a general overview of the
project activities to date, which was followed by individual
presentations by ESRs who introduced themselves, their work to date
and the activities that are planned for their PhDs. The ITN was
considered to have fully achieved its objectives for the first year
and is expected to have a great impact on the researchers'
careers, thanks to the training and research experience they are
gaining.
In addition to the project check, the ESRs took part in the 2nd
RenalToolBox workshop, organised to coincide with the project check.
This consisted of a week-long event covering statistics, pre-clinical
imaging and career prospects. Also attending were partners from the
Kidney Research UK, who explained the role of charities in renal
research, and a carer, kidney donor and fundraiser who shared his
experiences with the ESRs.
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MESSAGE FROM THE COORDINATOR
When we all met in Liverpool last November for our Project Check and Imaging
Workshop, I guess none of us imagined that a few months later we would be caught
up in a pandemic! I must admit that when the images from Wuhan started to appear
on our screens in January, I didn’t really appreciate the global threat, and it was only
when we started to see the harrowing scenes from Italy that it really hit home.
I can’t imagine how difficult this situation must be for the ESRs, having to socially
isolate themselves in an unfamiliar country, and then worrying about the safety of
family and friends back home. I’m really impressed by how well everyone seems to
have coped with this challenging situation. I think I need to give a special mention to
Srishti, who not long after arriving in Liverpool for what was to be a short
secondment, found herself locked down here for several weeks! We also know
there have been personal sacrifices, with Renata having to re-think her wedding
plans to enable the ceremony to go ahead with just a few people.

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

We have all had to deal with the stresses of being locked-down for many weeks, but
most ESRs have started to get back to laboratory work again now, and hopefully,
everyone will have returned before the end of June. However, it will not be ‘business
as usual’ and we will all need to get used to a new way of working that will likely be
needed for some time to come to prevent the spread of the virus. So how do we
expect this to affect the research and training activities of our RenalToolBox project?
In regard to the research activities, most ESRs will have been unable to undertake any
laboratory research for 2-3 months, and some may have further delays going forwards
due to difficulties in accessing certain resources, such as model organisms, etc. Given
that we are at a relatively early stage in our project, I am optimistic that the research
time lost will not have a major impact on the project as a whole, nor on any individual
project. However, we may need to revise some of the specific project objectives going
forwards. One of the main things that will be affected are the planned secondments,
as the expectation is that foreign travel is going to be difficult for the foreseeable
future. Inevitably, this will mean that not all of the secondments that were initially
planned will now be able to take place. I think the best thing we can do is to prioritise
those secondments that will be the most useful, at an individual project level, and
hope that it will be possible for these to be undertaken in the future when travel
becomes easier.

"I am optimistic that working together, we will
all succeed!"
Regarding the training aspects, our third and final Workshop on stromal cells that
was originally scheduled to take place this month in Galway, will now be replaced
with an on-line workshop that will take place in the Autumn. We are currently liaising
with the Galway group on some provisional dates and will inform everyone as soon as
possible. We will also organise our network conference for around the same time. This
will also take place on-line and will be a day-long event where all ESRs will have the
opportunity to present their work to everyone in the Network. The international
conference that was planned for June will now be postponed until 2021.
I am sure that all the ESRs have concerns about the impact of the virus on their
projects and their future career plans. Rest assured that we will do all we can to
ensure that everyone has a successful project. We are a strong group and I am
optimistic that working together, we will all succeed!
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RESEARCH HIGHLIGHTS
Recapitulating Kidney Structures
in vitro
Models of kidney disease
The kidneys perform their function of filtering the blood via
basic units called nephrons, which consist of a renal
corpuscle, which is if the filtering unit, and a renal tubule

which can add (secrete) or remove (re-absorb) water and
other molecules or ions to and from the filtered fluid,
according our body's needs.
Front and top view of a microfluidic device that mimics tubular
function. In the images a pump (white) is connected to six "tubules".

A patient with kidney disease can display abnormalities in
one of both of these parts of the nephron as well as in other

In a different set-up, the fibre can be first perfused with a

structures of the kidneys, such as blood vessels. In the

nephrotoxic drug, to induce damage to the tubular cells,

RenalToolBox, we are particularly interested in

simulating kidney disease. In a second stage, the same

abnormalities and injuries that occur in the renal tubules, as

tubules can be perfused with MSCs or MSC-derived

this is an area that is often affected in acute and chronic

biologicals, such as extracellular vesicles, and then re-

kidney disease.

analysed. By checking if the function of the cells is restored,

Mimicking Renal Tubules

we are able to identify potential therapeutic agents.

Our research goals include the development of new tracers

Challenges

that can inform us about the function of the tubules, as well

Each tubule created in this model is just 500 µm in

as new, mesenchymal stromal cells (MSC)-based therapies,

diameter and setting-up the microfluidic system is not

that can improve tubular (and therefore, kidney) function.

always straightforward. Challenges include ensuring that the
tubes and the connection to the perfusion system are leak-

Before such tracers and therapies can be brought to clinical

proof, and preventing the introduction of air bubbles that

use, we need to assess their efficacy and safety in models

perturb the function of the device.

which can be either in vitro-based that is, using tissues grown
in a petri dish, or animal-based.

In his project, João intends to add another layer of
complexity to his model by incorporating vascular structures

One of the approaches that our network is employing to

into this model in order to bring it closer to the conditions

refine and and advance in vitro based models is the use of

found in a real kidney

three-dimensional (3D) microfluidic systems that mimic the
Other models

renal tubules, a project that is being carried out by João

Faria, an ESR working at Utrecht University.

In addition to this three-dimensional device, RenalToolBox
uses a range of other tools to validate the tracers and

In his work, João grows specialised kidney cells called

therapeutics that are being produced in the network.

proximal tubule epithelial cells (PTECs) on the surface of
hollow fibres, creating a tight cylindrical cell barrier that can

All laboratories in the network first assess these products

actively secrete and re-absorb molecules or ions from and to

using standard in vitro techniques, with the use if two-

the lumen of the fibre, mimicking the function of a renal

dimensional cultures. This enables us to screen materials

tubule. With the use of a specialised pump, this fibre is

which have greatest potential, which are then taken forward

perfused with different compounds enabling us to predict

for testing at the University of Utrecht. When appropriate,

how they would behave in a kidney. For example, diagnostic

computational models are also used to predict the

tracers developed by Srishiti Vajpayee (ESR2, working at

behaviour of these materials.

Cyanagen Srl) can be perfused trough the lumen of these
fibres to investigate whether they are transported by tubular

When all in vitro and computational models are exhausted,

cells. If this is the case, João's experiments would show

we bring the most promising tracers and therapeutics to

tracers being carried from the lumen to the outside of the

more complex pre-clinical models, which provide vital

fibre. Tracers that are not transported stay trapped in the

information prior to human trials.

lumen of the fibre.
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ESR
VIEWS
LIFE IN THE
NETHERLANDS
JOÃO FARIA

Joao Faria moved from Portugal to The
Netherlands to join the RenalToolBox at the
University of Utrecht.
I first moved to Utrecht during my masters. I came here for 5 months
to work on my master thesis and it was at the end of my internship
that my supervisor informed me about some interesting projects that
were available in Utrecht. At the time I was wrapping up my thesis
and starting to think what could possibly be my next move. I knew I
wanted to do a PhD but I was just not sure where.
My stay in The Netherlands allowed me to perform very interesting
research and learn new techniques, but most importantly, it allowed
me to meet new researchers from different backgrounds and learn
from their expertise.
From a personal point of view, being abroad was not something that I
was scared about. During my stay in Utrecht I met many people from
different countries, and to me, it helped me decide on staying in such
an international environment with so many opportunities to start
something new.

"It is a very challenging
project that combines
both biology and
engineering. I feel like I
can learn a lot from it
and put into practice
what I have learned
during my studies."

I am currently doing my PhD at the group of Prof. Roos Masereeuw,
and I can say without a doubt that it was a wise decision. Both Roos
and her group members warmly welcomed me and so far I am
enjoying my time as a PhD candidate in her group. It is a very
challenging project that combines both biology and engineering. I feel
like I can learn a lot from it and put into practice what I have learned
during my studies.
Beyond the strictly scientific part, being an ESR will also help me
improve all kind of soft skills and explore future career opportunities. I
am extremely grateful for this professional and personal opportunity.
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ESR
VIEWS
LIFE IN ITALY
SRISHTI VAJPAYEE
Srishti Vajpayee, originally from
India, took a position in Cyanagen
Srl. (Bologna, Italy)

I have always known that I wanted to pursue a PhD after my Masters.
The doubt was: What to do after a PhD? Do I want a career in
academia or industry? So, with this question at the back of my mind I
started looking for doctoral positions while I was still in my final year
of master’s studies, both in industries (which are almost impossible to
find) and academia.
It was only a few weeks into my hunt for openings when I got an
email from one of my professors. He had previously supervised me
during my internship and knew well about my interests. He told me
about the RenalToolBox project and asked if I was interested. I
googled RenalToolBox almost immediately and started to read about
MSCA-ITN. I still remember that day, it was like someone had read
my mind. Each word in the project description excited every fibre in
my body. The project was interesting and challenging and gave me
the experience of working in an industry as well as at a university! I
applied and got selected for the ESR position after two rounds of
interviews.
So, as soon as I finished my master’s studies, I packed my bags and
moved to Italy. It was my first time in an industrial setting, and
everything seemed overwhelming but, being a small company, it was
easy to get acquainted with everyone very quickly, and it gave me a
nice warm feeling.

"I still remember that
day, it was like
someone had read my
mind. Each word in
the project description
excited every fibre in
my body."

Moving to Italy wasn’t a big decision in terms of distance from home
(India), as I had already been living in Europe for the last two years.
But it was a huge change for my lifestyle. Earlier I was living in the
North of Europe, and moving far South meant new language, new
people, new food and new culture. Well, food, weather, and people
are amazing no doubt. The language was, and still is, a problem
sometimes. Nevertheless, there is no harm in learning a new
language!
Last but not the least, the project itself. Time is always running in the
lab. There is an immense amount of research opportunity in my
project and it usually keeps me on my toes. The MSCA-ITN framework
allows me to collaborate with researchers all over Europe, and to
integrate biology, mathematics, and physics within my project. I look
forward to many more opportunities and collaborations and hopefully
by the end of my PhD I will have some interesting results,
contributing to the state of art…..
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PUBLICATIONS
Congratulations to the teams at the University of Utrecht and University and Turin, who have
published reviews on the topics of in vitro models of toxicity and extracellular vesicles.
Faria, J., Ahmed, S., Gerritsen, K.G.F., Mihaila, S.M., Masereeuw R. Kidney-based in vitro models for drug-induced toxicity
testing. Archives of Toxicology (2019).
Abstract: The kidney is frequently involved in adverse effects caused by exposure to foreign compounds, including drugs. An
early prediction of those effects is crucial for allowing novel, safe drugs entering the market. Yet, in current pharmacotherapy,
drug-induced nephrotoxicity accounts for up to 25% of the reported serious adverse effects, of which one-third is attributed
to antimicrobials use. Adverse drug effects can be due to direct toxicity, for instance as a result of kidney-specific
determinants, or indirectly by, e.g., vascular effects or crystals deposition. Currently used in vitro assays do not adequately
predict in vivo observed effects, predominantly due to an inadequate preservation of the organs’ microenvironment in the
models applied. The kidney is highly complex, composed of a filter unit and a tubular segment, together containing over 20
different cell types. The tubular epithelium is highly polarized, and the maintenance of this polarity is critical for optimal
functioning and response to environmental signals. Cell polarity is dependent on communication between cells, which
includes paracrine and autocrine signals, as well as biomechanic and chemotactic processes. These processes all influence
kidney cell proliferation, migration, and differentiation. For drug disposition studies, this microenvironment is essential for
prediction of toxic responses. This review provides an overview of drug-induced injuries to the kidney, details on relevant and
translational biomarkers, and advances in 3D cultures of human renal cells, including organoids and kidney-on-a-chip
platforms.

Grange, C., Skovronova, R., Marabese, F., Bussolati, B. Stem Cell-Derived Extracellular Vesicles and Kidney
Regeneration. Cells (2019), 8(10), 1240.
Abstract: Extracellular vesicles (EVs) are membranous vesicles containing active proteins, lipids, and different types of genetic
material such as miRNAs, mRNAs, and DNAs related to the characteristics of the originating cell. They possess a distinctive
capacity to communicate over long distances. EVs have been involved in the modulation of several pathophysiological
conditions and, more importantly, stem cell-derived EVs appear as a new promising therapeutic option. In fact, several reports
provide convincing evidence of the regenerative potential of EVs released by stem cells and, in particular, mesenchymal
stromal cells (MSCs) in different kidney injury models. Described mechanisms involve the reprogramming of injured cells, cell
proliferation and angiogenesis, and inhibition of cell apoptosis and inflammation. Besides, the therapeutic use of MSC-EVs in
clinical trials is under investigation. This review will focus on MSC-EV applications in preclinical models of acute and chronic
renal damage including recent data on their use in kidney transplant conditioning. Moreover, ongoing clinical trials are
described. Finally, new strategies to broaden and enhance EV therapeutic efficacy by engineering are discussed.

Collino, F., Lopes, J. A., Tapparo, M., Tortelote, G. G., Kasai-Brunswick, T. H., Lopes, G., Almeida, D. B., Skovronova, R., Wendt, C.,
Miranda, K. R., Bussolati, B., Vieyra, A., Lindoso, R. S. Extracellular Vesicles Derived from Induced Pluripotent Stem Cells
Promote Renoprotection in Acute Kidney Injury Model. Cells (2020), 9(2), 453.
Abstract: Extracellular vesicles (EVs) are membranous vesicles containing active proteins, lipids, and different types of genetic
material such as miRNAs, mRNAs, and DNAs related to the characteristics of the originating cell. They possess a distinctive
capacity to communicate over long distances. EVs have been involved in the modulation of several pathophysiological
conditions and, more importantly, stem cell-derived EVs appear as a new promising therapeutic option. In fact, several reports
provide convincing evidence of the regenerative potential of EVs released by stem cells and, in particular, mesenchymal
stromal cells (MSCs) in different kidney injury models. Described mechanisms involve the reprogramming of injured cells, cell
proliferation and angiogenesis, and inhibition of cell apoptosis and inflammation. Besides, the therapeutic use of MSC-EVs in
clinical trials is under investigation. This review will focus on MSC-EV applications in preclinical models of acute and chronic
renal damage including recent data on their use in kidney transplant conditioning. Moreover, ongoing clinical trials are
described. Finally, new strategies to broaden and enhance EV therapeutic efficacy by engineering are discussed.
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PUBLICATIONS (cont.)
Gebara, N., Rossi, A., Skovronova, R., Mariam Aziz, J., Asthana, A., Bussolati, B. Extracellular Vesicles, Apoptotic Bodies and
Mitochondria: Stem Cell Bioproducts for Organ Regeneration. Current Transplantation Report (2020).
Purpose: In the current work, we will present the characterization of the main different stem cell-derived vesicular bioproducts with potential application in organ regeneration. Recent Findings: The therapeutic effects of stem cell therapy in
organ repair, specifically those utilizing mesenchymal stromal cells, are largely dependent on the cells’ release of different bioproducts. Among these bio-products, extracellular vesicles (EVs) appear to play a major role due to their ability to carry and
deliver bioactive material for modulation of cellular pathways in recipient cells. Concurrently, mitochondria transfer emerged
as a new mechanism of cell communication, in which the bioenergetics of a damaged cell are restored. Finally, apoptotic
bodies released by dying apoptotic stem cells contribute to stimulation of the tissue’s stem cells and modulation of the
immune response. Summary: Exploitation of isolated extracellular vesicles, mitochondria and apoptotic bodies in preclinical
models of organ damage shows promising results. Here, we describe the results of the pre-clinical applications of stem cell
vesicular products, as well as the first clinical trials approaching artificial administration of extracellular vesicles and
mitochondria in human subjects and their possible benefits and limitations.

EVENTS
RenalToolBox 1st Conference, 2nd Network Meeting and
3rd Workshop
Our 3rd and final training workshop is being organised by the National
University of Ireland, Galway. Originally planned to take place in Spring 2020,
this event is now on hold due to COVID-19. More information will follow in due
course and will include details on the format of the 2nd Network Meeting.
The first international conference is postponed indefinitely and will probably be
merged with the 2nd international conference due in 2021.

RenalToolBox 2nd Conference and
3rd Network Meeting
The University of Heidelberg will be hosting our 2nd
Conference and 3rd Network meeting.
These events are planned to take place in mid-2021, and the
format will depend on restrictions and disruptions caused by
COVID-19. More details will follow later in the year.
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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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