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

HALFWAY POINT
The end of 2020 saw the conclusion of the first half of RenalToolBox

project, which completed 2 years on 31 October. As part of the EU's

monitoring activities for MSCA Innovative Training Networks, an

Interim Report was submitted shortly after this date describing the

implementation and progress of the project to date. 

Our report was well received by the EC and an external referee, who

recommended its acceptance, allowing us to continue with our

planned research and training activities. We look forward to 2021 and

2022, with hopes that travel and social contact will soon return to

normal. 

The image above shows the most frequently used words in the report,

reflecting the scope of our actitivies. Thanks to all scientists-in-charge

and ESRs for their contribution to the report!

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: wordcloud with the most frequently used words

in the RenalToolBox's interim report.
 



The kidneys are well vascularised organs that receive

approximately 20-25% of the total cardiac output. Kidney

disease leads to disruptions to this organ's vessels and one of

its hallmarks is a reduction in the density (rarefaction) of the

microvasculature. This reduction in available vessels can be

both functional (vessels are present but with deficient or

absent perfusion) and structural (an anatomical reduction in

the number of vessels), and is a factor that can predict the

outcome of patients. 

Non-invasive and quantitative methods to determine kidney

microvasculature damage and loss have the potential to

become an important tool for diagnostic and prognostic

information in renal diseases.  However, existing means for

this purpose have limitations in terms of imaging speed, the

need for  potentially nephrotoxic contrast agents or exposure

to ionising radiation. 

Ms. Katerina Apelt, an ESR working at the Leiden University

Medical Center, is working on the development of a new

technique that overcomes these shortcomings. Termed

functional ultrasound imaging (fUS), this is an emerging

modality which was originally developed for the brain (Figure

1) and which enables researchers to determine

microvasculature dynamics in response to different

pathologies and stimuli. 

For the kidneys, Katerina is aiming to use her imaging

protocols to extract information on blood volume changes

and the speed of blood flow, which can give an indication of

the type of blood vessels present in a particular region of

interest e.g. arteries, arterioles or pre-capillaries. 

As models for this purpose, changes in circulation are induced

using vasoconstricting drugs or genetic models that disrupt

the endothelium, the lining of the blood vessels. Data

originating from these systems are currently being assessed

by Katerina to confirm fUS is robust enough for renal imaging.

This will then progress to the renal injury models being used

in the consortium. We are particularly interested in using this

tool to check whether mesenchymal stromal cells are suitable

therapeutic strategies to stimulate the repair of the renal

microvascular network post injury. 

Future perspectives will focus on comparing renal vascular

structure and organization in vivo acquired via fUS with the

3D mapping of vascular networks obtained by Ms. Tiziana

Picascia (ESR working at the University of Heidelberg) via light

sheet microscopy of cleared histological samples. 

We expect that the information obtained via fUS can work as

an additional biomarker of kidney disease to aid diagnostics

and the assessment clinical interventions.

A challenge in applying fUS to internal organs such as the

kidneys is not only the depth required but also the effects of

motion artifacts, particularly those generated due to

breathing, which are much more pronounced than when

imaging the brain. To that aim, Katerina devised a new

acquisition procedure using a 3D printed set-up.

Additionally, Katerina is implementing algorithms,

developed in 

RESEARCH HIGHLIGHTS

Using imaging to determine renal
vasculature

Developments in functional ultrasound imaging
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Applying fUS to internal organs

Figure 1:  fUS imaging of the brain, showing increase in

cerebral blood volume (CBV) upon stimulation. From Dizeux,

A., et al. https://doi.org/10.1038/s41467-019-09349-w. Licence:

CC BY 4.0.

 

Leiden University Medical Center will be offering an on-line

training module on fUS and two-photon microscopy in October

2021 for members of the consortium. If you would like to attend

please contact the project manager for more information. 

Imaging the kidneys

Learn more about fUS imaging

collaboration with the Physics for Medicine Paris, for

movement correction and speed-band filtering. She has now

applied these optimised acquisition and data processing

protocols to the kidneys and liver to validate her methods.

Katerina's work on the liver has been undertaken in

collaboration with Katholieke Universiteit Leuven, a

RenalToolBox partner, and has led to a publication. The

abstract can be found on page 7 of this Newsletter. 

Figure 2:  fUS imaging of the vasculature of a kidney. From

Apelt, K., et al. https://doi.org/10.3390/cells10051087. Licence:

CC BY 4.0.

 

https://doi.org/10.1038/s41467-019-09349-w
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/cells10051087
https://creativecommons.org/licenses/by/4.0/


I first learned about the project in this ITN from a dear friend with

whom I worked before. Upon checking the project’s details as well as

the ITN, I instantly knew that I must apply for a position. Not only

because the topic is something I am passionate about but pursuing a

PhD while being part of a such dynamic and collaborative ITN is every

scientist’s dream. 

Moving to Germany was not a difficult decision to make as I have

spent several years abroad during my Master's. Furthermore, I like to

explore other cultures and always enjoy being in such a diverse and

international environment. This is also another reason why I would like

to be part of the ITN. 

Presently, I am working in Prof. Bieback’s lab which is part of the

Medical Faculty Mannheim, University of Heidelberg. I am incredibly

grateful that people from our group are especially friendly and

welcoming, and they helped me to settle faster than I expected both

in the lab as well as outside it. Every one of them always offers a

helping hand and provides guidance. They also patiently help me to

improve my German, despite me being terrible at it. Not only within

the research group, people from other research groups are also very

helpful whenever I require help. We often team up to establish

protocols or to exchange useful information. I am tremendously

thankful to work in such a nurturing environment, as I believe that this

is how scientists should work.

Due to the pandemic, our work was slowed down. During the first

wave, we had to close the lab and worked from home for

approximately a month. It was a challenging and uncertain moment

for all of us however, we all kept a positive mindset and did anything

possible to keep  our projects up and running. I and the other ESRs

took part in a competition related to COVID pandemic. which was not

only fun but I also learned a lot of new things during the competition.

As the pandemic persists and additional restrictions are being

 

LIFE IN GERMANY

ERIKA ERIKA

" I  a m  t r e m e n d o u s l y

t h a n k f u l  t o  w o r k  i n  s u c h

a  n u r t u r i n g

e n v i r o n m e n t ,  a s  I

b e l i e v e  t h a t  t h i s  i s  h o w

s c i e n t i s t s  s h o u l d  w o r k . "

ESR
VIEWS

Erika moved from Indonesia to Germany to join

the RenalToolBox at the Medical Faculty

Mannheim, University of Heidelberg.
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implemented, I am delighted that we can resume working in the lab

once more. I believe we have learnt and adapted to not let the

pandemic act as a major barrier for our project and ITN. As a result

and proof of this resiliency, all conferences and workshops were held 

online. We also have organized material shipment across the

continent to ensure the collaborations within the consortium. 

Thus far, my experience as part of the ITN has been wonderful. The ITN

is arranged in such a manner that it offers me more than just

possibilities inside academia, but also in the industry and beyond. We

also get the chances to weave friendship amongst the researchers and

learn how to build each other up, especially during this uncertain

time. 

LIFE IN GERMANY

ERIKA ERIKA
(CONT.)

ESR
VIEWS
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I am honoured to work for iThera Medical within the RenalToolBox EU

ITN. My project focuses on multispectral optoacoustic tomography

(MSOT) and its use in measuring renal function and injury. I previously

trained as a nephrology speciality doctor.

Having trained as a nephrology speciality doctor, this is a unique

opportunity for me. To work for a private company, to work closely with

multiple academic institutions and industries, to work with a novel and

evolving technology, to be part of a project spanning the continent –

these experiences largely contrast to those of my medical peers and

with each comes exciting challenges and gained knowledge. As

optoacoustic technologies move increasingly into the clinical space,

the exposure from this project will furnish me with the understanding

of how these tools can be utilised in medical care. 

I have learnt a plethora of new skills: designing and performing animal

experiments, developing computer coded compartment models,

selecting and processing optoacoustic data to get the most accurate

and representative results, and collaborating with colleagues in dye

development to optimise contrast agents. I have revisited areas of

mathematics I had long forgotten!

The team at iThera Medical have been exceptionally supportive and

informative while giving me the freedom to explore my own research

goals. I have had support from across the company. I have been

advised by team members who develop instrument applications, to

those who support hardware, to those who develop software, and

many more. The company is well versed in remote working having a

significant international presence which has been beneficial during the

pandemic. 

It has been fantastic collaborating with the team at the University of

Liverpool. Their wealth of experience in renal injury models and their

previous optoacoustic work has supported my PhD greatly. I’ve very

thankful to my supervisors across academia and industry, and to those

that they have introduced me to. 

A CLINICIAN IN
RESEARCH

JAMES LITTLEWOOD

" T o  b e  p a r t  o f  a  p r o j e c t

s p a n n i n g  t h e  c o n t i n e n t

–  t h e s e  e x p e r i e n c e s

l a r g e l y  c o n t r a s t  t o  t h o s e

o f  m y  m e d i c a l  p e e r s  a n d

w i t h  e a c h  c o m e s

e x c i t i n g  c h a l l e n g e s  a n d

g a i n e d  k n o w l e d g e . "

ESR
VIEWS

James Littlewood, originally from the UK

is working at iThera Medical (Germany)
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Our next event is the RenalToolBox 3rd Network Meeting, which due to travel and social

distancing restrictions will be undertaken remotely. 

Our dates for this event are 21, 22 and 23 June 2020! More information will follow soon via

e-mail. 

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

As mentioned in the cover page, we are pleased to inform that our 24-month period

report has been approved by the EC.  

Periodic Interim Report - 24 months

Events

Our deliverables for 2021:

Completion of the prototype of the transcutaneous device (WP1).

Completed development of novel tracers (WP1).

Comparison of the properties of A-, BM-, UC- and S-MSCs (WP3).

Report on composition of novel biomarker panel (WP1).

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

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

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

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

Report describing MSC potency assays (WP3).

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

The following deliverables are due 31 October 2021:

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 on 30 April 2021.



PUBLICATIONS
Congratulations to the team at the Leiden University Medical Center for their publications:
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Apelt, K.; Bijkerk, R.; Lebrin, F.; Rabelink, T.J. Imaging the Renal Microcirculation in Cell Therapy. Cells (2021), 10(5), 1087.

Abstract: Renal microvascular rarefaction plays a pivotal role in progressive kidney disease. Therefore, modalities to visualize

the microcirculation of the kidney will increase our understanding of disease mechanisms and consequently may provide

new approaches for evaluating cell-based therapy. At the moment, however, clinical practice is lacking non-invasive, safe, and

efficient imaging modalities to monitor renal microvascular changes over time in patients suffering from renal disease. To

emphasize the importance, we summarize current knowledge of the renal microcirculation and discussed the involvement in

progressive kidney disease. Moreover, an overview of available imaging techniques to uncover renal microvascular

morphology, function, and behavior is presented with the associated benefits and limitations. Ultimately, the necessity to

assess and investigate renal disease based on in vivo readouts with a resolution up to capillary level may provide a paradigm

shift for diagnosis and therapy in the field of nephrology.

de Haan, W.; Dheedene, W.; Apelt, K.; Décombas-Deschamps, S.; Vinckier, S.; Verhulst, S.; Conidi, A.; Deffieux, T.; Staring, M.W.;

Vandervoort, P., et al. Endothelial Zeb2 preserves the hepatic angioarchitecture and protects against liver fibrosis.
Cardiovascular Research (2021). Online ahead of print.

Abstract:
Aims: Hepatic capillaries are lined with specialised liver sinusoidal endothelial cells (LSECs) which support macromolecule

passage to hepatocytes and prevent fibrosis by keeping hepatic stellate cells (HSCs) quiescent. LSEC specialisation is co-

determined by transcription factors. The Zinc-Finger E-Box-binding Homeobox (Zeb)2 transcription factor is enriched in

LSECs. Here, we aimed to elucidate the endothelium-specific role of Zeb2 during maintenance of the liver and in liver fibrosis.

Methods and results: To study the role of Zeb2 in liver endothelium we generated EC-specific Zeb2 knock-out (ECKO) mice.

Sequencing of liver EC RNA revealed that deficiency of Zeb2 results in prominent expression changes in angiogenesis-related

genes. Accordingly, the vascular area was expanded and the presence of pillars inside ECKO liver vessels indicated that this

was likely due to increased intussusceptive angiogenesis. LSEC marker expression was not profoundly affected and

fenestrations were preserved upon Zeb2 deficiency. However, an increase in continuous EC markers suggested that Zeb2-

deficient LSECs are more prone to dedifferentiation, a process called 'capillarisation'. Changes in the endothelial expression of

ligands that may be involved in HSC quiescence together with significant changes in the expression profile of HSCs showed

that Zeb2 regulates LSEC-HSC communication and HSC activation. Accordingly, upon exposure to the hepatotoxin carbon

tetrachloride (CCl4), livers of ECKO mice showed increased capillarisation, HSC activation and fibrosis compared to livers from

wild-type littermates. The vascular maintenance and anti-fibrotic role of endothelial Zeb2 was confirmed in mice with EC-

specific overexpression of Zeb2, as the latter resulted in reduced vascularity and attenuated CCl4-induced liver fibrosis.

Conclusion: Endothelial Zeb2 preserves liver angioarchitecture and protects against liver fibrosis. Zeb2 and Zeb2-dependent

genes in liver ECs may be exploited to design novel therapeutic strategies to attenuate hepatic fibrosis.



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


