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O T H E R  R E A D S  I N S I D E :

RENALTOOLBOX'S FINAL
EVENT
As we approach the end of another brilliant year of science we look

forward to 2022 when RenalToolBox will proceed towards the end of

its research activities.

Although our project has been amended to include an extension that

will take it until April 2023, 2022 is the year when most of our Early

Stage Researchers will be concluding their experiments and writing

their PhD theses. 

A final face-to-face network event, the RenalToolBox's 2022 Annual

Meeting and Conference, will be held in Liverpool from 6 to 8 April to

review the work we carried out in the last three years and delineate

our strategy to ensure all our objectives are met. For this event we will

convene at the Liverpool Medical Institution, one of the oldest medical

societies in the world (pictured above). 

RenalToolBox has received funding from the European
Union’s Horizon 2020 research and innovation

programme under the Marie Skłodowska-Curie grant
agreement No 813839. 

Image: the Liverpool Medical Institution, venue for the RenalToolBox's 

final Network Meeting and Conference.



One of the main questions that arise when cell therapies

are considered is where do the cells go once they are

administered to a patient and what do they do in the

tissues and organs that they reach.

In the case of bone marrow transplantation, a procedure

that has been in the clinic for decades, it is well

understood that hematopoietic stem cells, once infused

intravenously into a patient, will find their way to the bone

marrow and repopulate this organ. They will then give rise

to red blood cells and generate a new immune system in

the host,.

In the case of mesenchymal stromal cells (MSCs), which

are being studied by the RenalToolBox, their fate is less

well understood, and this is one of the questions that we

are addressing, both in health and disease. 

Francesco Amadeo, an ESR working at the NHS Blood and

Transplant in the UK is using a technique called

bioluminescence imaging to determine where the MSCs

go when used as therapies in in vivo models of disease. 

With this approach, the MSCs are genetically modified

with a reporter gene so that they glow (emit light) when

exposed to a biocompatible reagent (substrate). The light

emitted by cells can cross tissues and thus, with the right

equipment, it is possible to determine which organs the

MSCs populate and how long they survive for. 

RESEARCH HIGHLIGHTS

Achieving maximum sensitivity
with bioluminescence imaging

Determining cell biodistribution
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Is the published literature always right?

There are different types of bioluminescence systems that

can be used to image cells, and novel reporter genes as well

as substrates are constantly being developed in order to

increase the sensitivity of this modality, enabling

researchers to detect ever fewer cells migrating to an organ. 

In the first year of his PhD Francesco has compared how

sensitive two types of bioluminescence systems are for

detecting MSCs. This was prompted by research suggesting

that a new system called "AkaBLI" is sensitive enough to

detect of a single cell in an organ - in what would be a

major breakthrough in the field. 

Using bioluminescence to image cells

The sensitivity of bioluminescence

In his study, Francesco found that despite the excitement

around this novel bioluminescence system, it's

performance was not as great as expected in his

experimental conditions. His results showed not only a

sensitivity similar to more standard systems but also some

drawbacks in terms of toxicity of the substrate and an

unspecific signal coming from certain organs, which had

not been previously addressed in detail.

Francesco's results have recently been published in  the

European Journal of Nuclear Medicine and Molecular

Imaging and an abstract with more details on this study is

on page 6. 

Does MSC origin Matter?
Reviewing the literature on the use of MSCs for kidney
therapies

There is a growing body of evidence that shows that MSCs

from different tissue sources can have unique and distinct

features, a reason why RenalToolBox is investigating the

properties of MSCs originating from adipose, bone marrow

and umbilical cord tissues. 

To date, little is know about how clinical efficacy is related

to MSC source but important information can be obtained

from existing studies. Sandra Calcat, an ESR working at the

National University of Ireland Galway, and colleagues have

pored over the more than 50 clinical trials that have been

carried out to date on the use of MSCs for kidney diseases,

including acute and chronic kidney disease, among others.

In their work, they look at variables such as the type of MSC

used in these trials, the cell dose and the route and

number of infusions given to patients, and highlight the

heterogeneity in experimental design and the need for

standardisation in trials.  In addition to looking at existing

clinical results, Sandra and colleagues also unpick

literature findings on potential mechanisms of action of

MSCs. 

The results of their review has been published in Frontiers

in Medicine and an abstract can be found on page 6. 

Figure 1. Two bioluminescence systems are tested in vitro,

where the amount of light emitted corresponds to the

number of cells in a well. Both systems perform similarly.

https://link.springer.com/article/10.1007/s00259-021-05439-4
https://www.frontiersin.org/articles/10.3389/fmed.2021.728496/full


Speak louder (extremely common)

Use gestures (extremely common)

Try to anglicize words (very common)

Invite to the 'conversation' half of the street (common)

When I was looking for my possibilities in Italy in summer of 2018, I found

this ITN, and I knew that it would fit me perfectly.  Fortunately, it wasn't

only my feeling, and Prof. Benedetta Bussolati chose me out of many

candidates for a PhD position in her workgroup.  I transferred to Turin in

April 2019, and the adventure began. 

The University was well prepared for the incoming of international

students, but the country itself was not, at all.  I spent about six months

waiting in queues to have all my documents done, such as my health

card.  All of this was quickly forgotten when I smelled the freshly baked

pastries from a bakery close to the office or heard the rusty sound of

shutters opening in a famous ice-cream place in Turin, just on the

opposite side. 

In my opinion, Italy is an open-minded country, and people have always

tried to help me despite language differences.  Some secret tricks which

Italians do:

You cannot be upset or desperate about bureaucracy for more than some

hours.  The smiles, never-ending sun and good food, solve all the

problems.  Yeah, life is great 'la vita è bella', as Italians would say! 

All my lab members were welcoming and helpful in all situations, and I

didn't have a problem integrating.  Being part of this ITN is a fantastic

opportunity and a unique chance to meet people from all over the world

with the same aim.  I have enjoyed it from the beginning, but sadly, we

are almost at the end of this journey. 

Of course, the pandemic and several strict lockdowns influenced our

workflow but allowed me to attend many interesting webinars within the

scientific community of extracellular vesicles and attend a great Italian

course for international students organised by the University of Turin,

which improved my life here even more.

LIFE IN ITALY

RENATA
ŠKOVROŇOVÁ 

" ' L a  v i t a  è  b e l l a ' ,  a s

I t a l i a n s  w o u l d  s a y ! "

ESR
VIEWS

Renata relocated from the Czech Republic  to Italy to

take a position at the University of Turin.
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It is not every day that one gets the unique opportunity to join an MSCA-ITN

programme. Joining the RenalToolBox ITN offered me the chance of pursuing a

career in research in a very collaborative and international environment, and it was

exactly what I was looking for.

My studies are focused on the 3D imaging of cleared tissue by confocal and light

sheet microscopy. I drew a particular interest in this topic, given that it

complemented my previous experience in the field of the two-dimensional classical

histology perfectly.  My conviction to join this project was therefore twofold: firstly, it

was a project based on a cutting edge and innovative concept and secondly, it gave

me the possibility to cooperate with other scientists from academic institutions and

other research partners, such as Leica Microsystems.  

When I started my PhD, I moved to Germany, near a very lovely and picturesque city,

Heidelberg.  As with every uprooting, the beginning is a pretty bumpy one.  When you

come from Italy, the winter seems too long and too cold, and the German language

feels impossible to master.  But soon, it turned out to be an extraordinary occasion to

step out of my comfort zone and I was so glad to meet many people from different

countries and to experience a very vibrant and culturally diverse reality.

In March 2019, I joined Professor Gretz’s research group at the Medical Faculty in

Mannheim. Everyone was very welcoming and since the beginning, in our research

facility I have always found the professional help that every PhD student would wish

for.  Moreover, being part of Heidelberg University gave me access to one of the most

interactive molecular life science communities that brings together a heterogenous

group of researchers.  In this regard, my supervisor played a crucial role in enabling a

collaborative scientific network as well as in promoting the academic-industry

cooperation.

It soon became very clear to me that the best way to make progress in science is with

the support of a multidisciplinary team.  For all these reasons, despite the difficulties

related to the pandemic and the ups and downs of being a doctoral student, I never

lost sight of my project objectives.

Being a part of MSC-ITN, was rewarding in more than one way.  It has widened my

scientific perspectives, getting the chance to interact actively with the other ESRs and

with industrial partners. This invaluable experience has helped me to push my

boundaries with the goal of becoming a more rounded person in both my personal

and professional life.  I can wholeheartedly recommend it, to every student who is

seeking the opportunity of joining a PhD programme.

LIFE IN GERMANY

TIZIANA PICASCIA

" I t  h a s  w i d e n e d
m y  s c i e n t i f i c
p e r s p e c t i v e s ,
g e t t i n g  t h e  c h a n c e
t o  i n t e r a c t
a c t i v e l y  w i t h  t h e
o t h e r  E S R s  a n d
w i t h  i n d u s t r i a l
p a r t n e r s . "

ESR
VIEWS

Tiziana moved from Italy to Germany to join the RenalToolBox at

the University of Heidelberg.
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NHS Blood and Transplant is organising an online GMP and cell therapies training day

on 3 November 2021. The programme and details to join the meeting have already

been circulated to all beneficiaries, partners and fellows. 

Our final Annual Network Meeting and Conference will take place from 6 to 8 April

2022 in Liverpool, UK. 

Open data

When managing your data, remember that  RenalToolBox is part of the EU's Open
Research Data Pilot and as such the whole consortium is committed to making

research outputs originating from the project open access.  This includes not only the

publications, but also the underlying data associated with the publication. 

PROJECT MANAGEMENT

We have submitted a request for a project amendment to extend the project for an

additional 6-months. This no-cost extension has been approved in August 2021, taking

our project to 30 April 2023.  The deadline for some of the deliverables have also been

amended and this information has been circulated via e-mail. 

Project extension

Events

Our research deliverables for early 2022

Report on composition of novel biomarker panel (WP1).

Report on development of MRI/BLI imaging strategy (WP2).

Report on development of MSOT/BLI imaging strategy (WP2).

Report indicating effectiveness of mathematical tool for modelling tracer excretion (WP1).

Report indicating the effect of culture conditions on MSC phenotype (WP3).

Report comparing the properties of EVs derived from different MSCs (WP3).

Report describing MSC potency assays (WP3).

The following deliverables are due in the first half of 2022:

Social networks: keep informed

RenalToolBox has a presence on LinkedIn, FaceBook and Twitter.  Don't forget to follow us

and to contribute with items of interest, future events and links to relevant news stories.

Please send your stories and contributions to the project manager. 

https://twitter.com/renaltoolbox

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

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

Thanks to all researchers who are contributing to the preparation of the ITN's

deliverables. The following have been submitted in the second half of 2021:



PUBLICATIONS
Congratulations to all involved in our recent publications:
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Amadeo, F., Plagge, A., Chacko, A., Wilm, B., Hanson, V., Liptrott, N., Murray, P., Taylor, A. Firefly luciferase offers superior
performance to AkaLuc for tracking the fate of administered cell therapies. European Journal of Nuclear Medicine and

Molecular Imaging (2021), Online First. 

Abstract: 
Introduction: A novel, red-shifted bioluminescence imaging (BLI) system called AkaBLI has been recently developed for cell

tracking in preclinical models and to date, limited data is available on how it performs in relation to existing systems.

Purpose: To systematically compare the performance of AkaBLI and the standard Firefly luciferase (FLuc) systems to monitor

the biodistribution and fate of cell therapies in rodents.

Methods: Umbilical cord mesenchymal stromal cells (MSCs) were transduced to produce two genetically engineered

populations, expressing either AkaLuc or the engineered FLuc luc2. The bioluminescence of AkaLuc+ and FLuc+ cells was

assessed both in vitro (emission spectra, saturation kinetics and light emission per cell) and in vivo (substrate kinetics

following intraperitoneal and subcutaneous administration and biodistribution of the cells up to day 7).

Results: Introduction of the reporter genes has no effect on MSC phenotype. For BLI, the FLuc system is superior to AkaBLI in

terms of (i) light output, producing a stronger signal after subcutaneous substrate delivery and more consistent signal kinetics

when delivered intraperitoneally; (ii) absence of hepatic background; and (iii) safety, where the AkaLuc substrate was

associated with a reaction in the skin of the mice in vivo.

Conclusion: We conclude that there is no advantage in using the AkaBLI system to track the biodistribution of systemically

administered cell-based regenerative medicine therapies in vivo.

Calcat-i-Cervera, S., Sanz-Nogués, C., O’Brien, T. When origin matters: properties of mesenchymal stromal cells from
different sources for clinical translation in kidney disease.  Frontiers in Medicine (2021), 8, 1568.

Abstract: Advanced therapy medicinal products (ATMPs) offer new prospects to improve the treatment of conditions with

unmet medical needs. Kidney diseases are a current major health concern with an increasing global prevalence. Chronic

renal failure appears after many years of impairment, which opens a temporary window to apply novel therapeutic

approaches to delay or halt disease progression. The immunomodulatory, anti-inflammatory, and pro-regenerative properties

of mesenchymal stromal cells (MSCs) have sparked interest for their use in cell-based regenerative therapies. Currently,

several early-phase clinical trials have been completed and many are ongoing to explore MSC safety and efficacy in a wide

range of nephropathies. However, one of the current roadblocks to the clinical translation of MSC therapies relates to the lack

of standardization and harmonization of MSC manufacturing protocols, which currently hinders inter-study comparability.

Studies have shown that cell culture processing variables can have significant effects on MSC phenotype and functionality,

and these are highly variable across laboratories. In addition, heterogeneity within MSC populations is another obstacle.

Furthermore, MSCs may be isolated from several sources which adds another variable to the comparative assessment of

outcomes. There is now a growing body of literature highlighting unique and distinctive properties of MSCs according to the

tissue origin, and that characteristics such as donor, age, sex and underlying medical conditions may alter the therapeutic

effect of MSCs. These variables must be taken into consideration when developing a cell therapy product. Having an optimal

scale-up strategy for MSC manufacturing is critical for ensuring product quality while minimizing costs and time of

production, as well as avoiding potential risks. Ideally, optimal scale-up strategies must be carefully considered and identified

during the early stages of development, as making changes later in the bioprocess workflow will require re-optimization and

validation, which may have a significant long-term impact on the cost of the therapy. This article provides a summary of

important cell culture processing variables to consider in the scale-up of MSC manufacturing as well as giving a

comprehensive review of tissue of origin-specific biological characteristics of MSCs and their use in current clinical trials in a

range of renal pathologies.

Faria, J., Gerritsen, K.G.F., Nguyen, T. Q., Mihaila, S. M., Masereeuw, R. Diabetic proximal tubulopathy: can we mimic the disease

for in vitro screening of SGLT inhibitors?  European Journal of Pharmacology (2021), 908, 174378.

Abstract: Diabetic kidney disease (DKD) is the foremost cause of renal failure. While the glomeruli are severely affected in the

course of the disease, the main determinant for disease progression is the tubulointerstitial compartment. DKD does not

develop in the absence of hyperglycemia. Since the proximal tubule is the major player in glucose reabsorption, it has been

widely studied as a therapeutic target for the development of new therapies. Currently, there are several proximal tubule cell

lines available, being the human kidney-2 (HK-2) and human kidney clone-8 (HKC-8) cell lines the ones widely used for

studying mechanisms of DKD. Studies in these models have pushed forward the understanding on how DKD unravels,

however, these cell culture models possess limitations that hamper research, including lack of transporters and

dedifferentiation. The sodium-glucose cotransporters (SGLT) are identified as key players in glucose reabsorption and

pharmacological inhibitors have shown to be beneficial for the long-term clinical outcome in DKD. However, their

mechanism of action has, as of yet, not been fully elucidated. 

https://renaltoolbox.org/esr13-francesco/
https://renaltoolbox.org/esr13-francesco/
https://renaltoolbox.org/esr12-sandra/
https://renaltoolbox.org/esr3-joao/
https://renaltoolbox.org/esr3-joao/
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/diabetic-nephropathy
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/diabetic-nephropathy
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/disease-exacerbation
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/hyperglycemia
https://www.sciencedirect.com/topics/neuroscience/cell-dedifferentiation


PUBLICATIONS
(continued)
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To comprehend the protective effects of SGLT inhibitors, it is essential to understand the complete functional, structural,

and molecular features of the disease, which until now have been difficult to recapitulate. This review addresses the

molecular events of diabetic proximal tubulopathy. In addition, we evaluate the protective role of SGLT inhibitors in

cardiovascular and renal outcomes, and provide an overview of various in vitro models mimicking diabetic proximal

tubulopathy used so far. Finally, new insights on advanced in vitro systems to surpass past limitations are postulated.

Amadeo, F., Trivino Cepeda, K., Littlewood, J., Wilm, B., Taylor, A., Murray, P. Mesenchymal stromal cells: what have we

learned so far about their therapeutic potential and mechanisms of action?  Emerging Topics in Life Sciences (2021),

ETLS20210013.

Abstract: Mesenchymal stromal cells (MSCs) have been found to be safe and effective in a wide range of animal models of

human disease. MSCs have been tested in thousands of clinical trials, but results show that while these cells appear to be

safe, they tend to lack efficacy. This has raised questions about whether animal models are useful for predicting efficacy in

patients. However, a problem with animal studies is that there is a lack of standardisation in the models and MSC therapy

regimes used; there appears to be publication bias towards studies reporting positive outcomes; and the reproducibility of

results from animal experiments tends not to be confirmed prior to clinical translation. A further problem is that while

some progress has been made towards investigating the mechanisms of action (MoA) of MSCs, we still fail to understand

how they work. To make progress, it is important to ensure that prior to clinical translation, the beneficial effects of MSCs in

animal studies are real and can be repeated by independent research groups. We also need to understand the MoA of

MSCs to assess whether their effects are likely to be beneficial across different species. In this review, we give an overview of

the current clinical picture of MSC therapies and discuss what we have learned from animal studies. We also give a

comprehensive update of what we know about the MoA of MSCs, particularly in relation to their role in

immunomodulation.

Yusuf, M.M., Vajpayee, S., Picascia, T., Perciaccante, R., Gretz, N. An overview of non-invasive methods for transcutaneous

measurements of glomerular filtration. Journal of Experimental Nephrology (2021), 2(1). 

Abstract: Chronic kidney disease (CKD) affects 10% of the population worldwide. It often leads to poor quality of life,

especially among people suffering from end-stage CKD. Detection and treatment of the renal disorders at an early stage

can help in postponing of end-stage disease as well as its treatment options, such as renal transplant and dialysis. The

current routine measurement of glomerular filtration rate (GFR) includes methods that are expensive, cumbersome, time-

consuming, inaccurate, often inconvenient and invasive for the patients. Non-invasive diagnostic techniques can help to

overcome many of these drawbacks. This paper reviews the progress made in the field of transcutaneous GFR

measurement as a way for a simpler, non-invasive, cheaper, and patient-friendly assessment of renal function. We have

discussed the various markers designed in combination with different measurement devices for the measurement of GFR.

Also, we have compared the different kinetic models used to study the marker’s clearance from the plasma; which

ultimately helps in calculating the GFR. Most of these techniques have been limited to pre-clinical studies until now, with

promising results for their transition into clinical use in the near future.

https://renaltoolbox.org/esr13-francesco/
https://renaltoolbox.org/esr13-francesco/
https://renaltoolbox.org/esr5-katherine/
https://renaltoolbox.org/esr5-katherine/
https://renaltoolbox.org/esr7-james/
https://renaltoolbox.org/esr7-james/
https://renaltoolbox.org/esr1-yusuf/
https://renaltoolbox.org/esr1-yusuf/
https://renaltoolbox.org/esr2-shrishti/
https://renaltoolbox.org/esr2-shrishti/
https://renaltoolbox.org/esr9-tiziana/
https://renaltoolbox.org/esr9-tiziana/


THE RENALTOOLBOX CONSORTIUM

https://www.renaltoolbox.org @renaltoolbox

https://www.facebook.com/

renaltoolbox.org

https://www.linkedin.com/

groups/12139326/

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.
 

Designed with Canva.

The consortium consists of 9 beneficiaries and 6 partner organisations.
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BENEFICIARIES


