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Kidney—Control of Homeostasis  

is a Swiss research initiative,  

headquartered at University of  

Zurich, which brings together  

leading specialists in experimental  

and clinical nephrology and  

physiology from the universities of 

Bern, Fribourg, Geneva, Lausanne, 

and Zurich, and corresponding  

university hospitals.

Kidneys are not only fascinating organs, they are 
essential to our survival. Unfortunately, severely 
damaged kidneys have no capacity to regenerate. 
Recent achievements are fueling hope that lab-
grown tissue could soon replace diseased organs.

The term ‘regenerative medicine’ is trending. Thanks 
to the latest technological advances, it is now possible 
to grow patient-specific cells into various miniature 
organs (organoids) in the lab. Recently, a miniature 
heart 3D printed from human cells was revealed to the 
public, and several clinical trials to treat eye disease, 
spinal cord injury, or Parkinson’s disease with tissue 
generated from patient-derived pluripotent stem cells 
are underway in Japan. These stunning reports raise 
expectations that kidneys could also soon be grown 

in the lab. So, what is the current state of regenerative 
medicine in nephrology?

More than 10 years ago, Shinya Yamanaka discovered 
that inserting only four genes into skin-derived cells 
(fibroblasts) could turn these into induced pluripotent 
stem cells (iPSCs). This breakthrough held the prom-
ise that iPSCs could be the building blocks of new or-
gans of any type. The main difficulty since has been 
to guide iPSCs to differentiate into a desired tissue 
type. Persistent efforts by a number of groups around 
the world have recently led to the identification of 
conditions that guide pluripotent stem cells through 
a series of transformations resulting in small tissue 
aggregates that resemble miniature kidneys in the 
culture dish. 

GROWING 
KIDNEYS 
IN THE LAB



EDITORIAL

Since its beginnings the NCCR 
Kidney.CH has enjoyed a fruit-
ful collaboration with the Divi-
sion of Nephrology at the Uni-
versity Hospital Zurich (USZ). 
Several physician-scientists 
of the Division have pursued 
projects with researchers from 
the NCCR and have received 
substantial financial support 
thanks to the network.
An important aspect of this has 
been the academic develop-
ment of talented young inves-
tigators interested in kidney 
research. Among them is Pietro 
Cippà, who is currently an  
affiliate of the NCCR Kidney.CH. 
He has been a research and a 
clinical assistant for several 
years at the Division of  
Nephrology USZ, obtaining his 
title of MD-PhD while working 
in the laboratory of Thomas 
Fehr. Later on he became a 
nephrology subspecialist while 
training in the clinical part of 
the Division. In his interview in 
the current newsletter, Pietro 
tells us more about his aca-
demic journey and his research 
interests.
The Division of Nephrology at 
USZ is a proud partner of the 
NCCR Kidney.CH, providing a 
platform for clinical research 
in the field of kidney patho-
physiology and facilitating the 
interaction of researchers from 
the field of basic science with 
clinical researchers. We hope 
that many more such projects 
will follow, and that the field  
of kidney research will advance 
successfully through such an 
interdisciplinary approach.

Prof. Rudolf P. Wüthrich
Director, Division of  
Nephrology USZ

Prof. Rudolf P. Wüthrich

FROM STEM CELL TO MINIATURE KIDNEY
Interestingly, iPSCs need about four weeks to be-
come kidney organoids and undergo various steps 
that recapitulate embryonic development along 
the way. Therefore, it is not surprising that the con-
ditions, growth factors, and chemical stimulants 
currently used to induce renal tissue in vitro are  
heavily based on intimate knowledge of embryonic 
renal development. 

While the advances are stunning, kidney organoids 
are far from perfect. The time that kidney organoids 
can be kept in culture is not yet sufficient to induce 
full maturation into differentiated tissue of an adult 
kidney. Currently, they mostly resemble foetal, still 
developing kidneys. Kidney organoids are generally 
small (a few millimetres in diameter at best) and will 
require connection to a vascular system delivering 
oxygen and nutrients to these organoids if they are to 
grow bigger and more complex. 

GENERATING KIDNEY CELLS
No doubt further technological advances are likely to 
vastly improve organoids. However, alternative strat-
egies to generate kidney cells in culture have recently 
emerged. For example, it is possible to transform 
fibroblasts directly into a target tissue without the 
prior need to generate pluripotent cells. Our research 
group recently found four transcription factors that 
convert fibroblasts into cells that have functional 
properties of renal tubules. Our approach is termed 
direct reprogramming and results in the generation of 
induced renal tubular epithelial cells (iRECs) (see text 
box below). Instead of recreating the entire kidney, 
direct reprogramming focuses on a particular renal 
cell type. The aim is not to produce a transplantable 
kidney, but rather to guide the transformation of cells 
into a particular tissue of interest.

Both iPSC-based organoids and direct reprogramming 
offer enormous opportunities already today. Kidney 
organoids and reprogrammed cells offer the advan-
tage of modeling kidney diseases using human tissue. 
In contrast to animal studies, in vitro models are scal-
able, and could easily be used to screen new chemi-
cal compounds or existing drug libraries. In general, 
they will diversify the portfolio of models that mimic  
kidney disease, making it easier to understand patho-
genetic mechanisms and to find therapeutic targets. 
In addition, in vitro generated tissue could also help 
to speed up drug development more generally. Cur-
rently, many promising drugs fail to reach the clinic 
because of severe renal side effects. 

In some areas this is already a reality. For example, 
a promising treatment for the debilitating brain 
disorder caused by the zika virus was found using  
brain-derived organoids. In the long term, optimized 
protocols will allow these technologies to individualize  
disease modeling and make treatments more precise. 
Individual disease-causing mutations, and even the 
overall genetic background of a patient, can dra-
matically influence disease progression or severity.  
Creating kidney tissue from patients’ own cells will 
therefore make it possible to explore which treatment 
will benefit which patient best.

Soeren Lienkamp is an assistant professor at the Institute of Anatomy  
of the University of Zurich. He joined the NCCR Kidney.CH as a platform  
leader in 2019.

PAX8) that are able to turn fibroblasts directly into 
cells that closely resemble renal tubules. iRECs  
express typical epithelial markers and tubular spe-
cific proteins. The overall transcriptomic profile is 
similar to that of primary tubule cells, but some 
differences and a residual fibroblast signature 
remain. When seeded in 3D matrigel, iRECs form 
hollow, polarized spheroids, and even lengthy tu-
bular structures in decellularized kidney scaffolds. 
iRECs have typical features of proximal tubule 
cells; for example, they can take up small proteins 
by endocytosis and have microvilli on their apical 
surface. However, among the reprogrammed cells 
are also some that display markers of other tubular 
segments. An ERC-Starting Grant (DiRECT) aims to 
develop this technology further. The technology 
platform within NCCR will allow other research 
groups direct access to reprogrammed cells and 
the method of reprogramming.

DIRECTLY REPROGRAMMED INDUCED RENAL TUBULE EPITHELIAL CELLS (IRECS)

iRECs can self-organize into tubular networks. Green: green fluorescent 
protein located to the cell membranes. Blue: nuclear stain.

Direct reprogramming can change one cell type 
into a different one. In most cases, a small set 
of transcription factors can induce conversion 
of cell identities. Our research group recently 
found four factors (EMX2, HNF1B, HNF4A, and 



PORTRAIT

CLINICIAN AND RESEARCHER

YOU HAVE RECENTLY BEEN APPOINTED AS 
AN AFFILIATE OF THE NCCR KIDNEY.CH. 
WHAT KIND OF SUPPORT AND OPPORTUNI-
TIES DO YOU EXPECT?

The most important thing is for me to be part of a 
network of researchers, who have different com-
petences and at the same time are all focused  
on the fascinating physiology and patho-
physiology of the kidney. Exchanging ideas 
across borders is the key to moving forward 
in research. In addition, the NCCR Kidney.CH  
provides valuable tools to support the profes-
sional development of young researchers. I am 
glad that my collaborators in the clinic and in 
the lab will have access to the educational pro-
gramme and to the career-related grants of the 
NCCR.

WHAT KIND OF EXPERTISE DO YOU BRING 
TO THE NCCR? 

I started my scientific career working on a new 
protocol to induce immunological tolerance after 
kidney transplantation. So far, this protocol  
appears to be very effective and is currently be-
ing investigated in preclinical models. I am also 
fascinated by the local regulation of the im-
mune response within the transplanted kidney. 
To learn more about kidney injury and repair 
I spent my postdoc in the McMahon lab at the 
Broad Center for Regenerative Medicine and 
Stem Cell Research at the University of Southern 
California in Los Angeles. During this time, 
I had the chance to learn more about various 
aspects of kidney development, repair, and  
regeneration. And I was also introduced to novel 

technologies for investigating renal biology. 
I believe that as a physician and scientist with 
a special interest in translational research I can 
bring new expertise and skills to the NCCR. 

YOUR TIME IN THE USA WAS VERY  
SUCCESSFUL. WHY DID YOU DECIDE TO 
MOVE BACK TO SWITZERLAND?

Indeed, my stay in the USA was very productive. 
But when I learned about the opportunity to be 
appointed Head of Nephrology in Lugano, it was 
a chance I could not miss. With the advent of 
the new biomedical faculty, the health system 
in Ticino is experiencing a phase of growth and 
innovation. My goal is to contribute to this in 
the field of kidney research. I therefore started 
a new research group focused on kidney repair. 
I am confident that the affiliation to the NCCR 
will make an important contribution to this.

YOU ARE SPECIALIZED IN REGENERATIVE 
MEDICINE. WHAT ABOUT IT FASCINATES 
YOU IN PARTICULAR?

So far, we understand very little about kidney 
repair after injury. In fact, we are not even sure 
if stem cells exist in the adult kidney or if a ‘full 
repair’ is possible after kidney damage. At the 
same time, there is evidence that kidney in-
jury can trigger a complex cascade of events, 
which might be beneficial in the early response 
but can substantially contribute to secondary  
tissue damage and long-term renal dysfunction. 
These processes are critical to the pathophysi-
ology of progressive chronic kidney disease. 
The lack of understanding of these decisive 

biological processes of such critical clinical 
relevance motivates me to do research in this 
area. I am exploring the same problem from dif-
ferent perspectives in the lab and in my daily 
clinical work.

YOU ARE A CLINICIAN AS WELL AS A  
RESEARCHER. WHAT ARE THE  
ADVANTAGES OF THIS DUAL ROLE?

The combination of clinical work and research 
is challenging and requires efficient time 
management, a reliable team, and a dose of  
‘madness’. However, it offers unique opportuni-
ties and is the best way to close the growing 
gap between the extraordinary discoveries in 
fundamental biomedical research and the lack 
of innovation afflicting several medical disci-
plines, including nephrology. 

WHAT ARE YOUR SCIENTIFIC GOALS FOR 
THE NEAR FUTURE?

We are working on several projects to better un-
derstand the interaction between tissue repair 
and the immune system in order to find a way 
to prevent dysfunctional repair after acute kid-
ney injury. I am particularly fascinated by the 
new level of understanding provided by single 
cell transcriptomics in kidney biology; poten-
tial therapeutic targets highlighted by this  
cutting-edge technology need to be refined and  
validated before moving toward clinical studies.

Pietro Cippà is Head of Nephrology at the Ente Ospedaliero 
Canonale (EOC) in Lugano. He was appointed to this position in 
October 2018, having previously spent two years in research 
at the University of Southern California. His research focus is 
on regenerative medicine, tissue repair, immune regulation, 
and kidney transplantation. He studied medicine at the  
University of Zurich, where he obtained a doctorate in medici-
ne and a doctorate in natural sciences. Only recently, Pietro 
Cippà became an affiliate of the NCCR Kidney.CH, and talked 
with us about this new collaboration.

Pietro Cippà is Head of Nephrology at the Ente Ospedaliero Canonale (EOC) in Lugano. He recently 
joined the NCCR Kidney.CH as an affiliate.
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EVENTS

51ST ANNUAL MEETING OF THE SWISS 
SOCIETY OF NEPHROLOGY
December 5—6, 2019 
Congress Centre Kursaal Interla-
ken, Switzerland

LS2 ANNUAL MEETING 2020:  
CELLS, MOLECULES & ORGANISMS
February 13—14, 2020 
Irchel Campus, University of 
Zurich, Switzerland

10TH INTERNATIONAL KIDNEY.CH  
SYMPOSIUM 2020 + PUBLIC 
LECTURE
March 12, 2020 
Aula, RAA-G-01 + KOL-G-201, 
University of Zurich, Switzerland

WORLD KIDNEY DAY
March 12, 2020 
Global campaign

ISN WORLD CONGRESS OF  
NEPHROLOGY 2020
March 26—29, 2020 
Abu Dhabi, United Arab Emirates

57TH ERA-EDTA CONGRESS
June 6—9, 2020 
Milan, Italy

SUCCESSFUL START FOR FIRST EUKISS

About 100 scientists and clinicians attended the first 
European Kidney Summer School (EUKISS) at the 
University of Zurich from September 8 to 11, 2019. 
This joint initiative of the NCCR Kidney.CH, TRENAL 
(Translational kidney research—from physiology to 
clinical application), and two Kidney “Sonderfor-
schungsbereiche” (SFB) from Germany (Regensburg 
and Berlin) aims to give participants insights into a 
wide variety of kidney functions and their relevance 
in renal disease.
On the programme were numerous clinical case 
discussions and lectures from kidney experts. In 
addition, the poster session offered students the 
opportunity to present their research projects to a 
wider audience. The participants particularly liked 
the introductory lectures as well as the opportunity 
to exchange and interact with the other clinicians 
and scientists.

Next year’s EUKISS will take place from September  
2 to 5, 2020 in Berlin. The preliminary programme 
will soon be announced at www.eukiss.org.

FOLLOW US ON

AWARDS TO NCCR KIDNEY.CH MEMBERS
The research and the members of the NCCR Kidney.
CH are also being recognized beyond the NCCR’s 
network. During the 2019 congress in June, Olivier 
Devuyst received the renowned ERA-EDTA Award 
for outstanding basic science contributions to  
nephrology. In September 2019, the German Physi-
ological Society awarded Carsten Wagner with the 
prestigious Adolf-Fick-Preis. Congratulations on 
these achievements! 

IPAHK+ GOT UNDER WAY
The NCCR Kidney.CH-funded epidemiological study 
IPAHK+ (“Incidence of Primary Aldosteronism in 
Hypokalemia”) started patient recruitment and en-
rollment by September this year. As the study title 
implies the project aims to identify the incidence of 
Primary Aldosteronism—the main endocrine cause 
of secondary hypertension—in patients with hy-
pokalemia. Hypokalemia, a common feature of the  
disease, could help to guide clinicians in their de-
cision-making for screening and thus improve the 
detection rate of this hitherto widely underdiagnose 
hormonal disorder. After successful implementation 
of the study at the University Hospital Zurich, the 
study will also be set up in numerous other European 
centers.

CAS/DAS MODULE 5 CONCLUDED— 
START OF THE NEW CYCLE
The fifth and final module of the first cycle of the 
CAS/DAS in Translational Nephrology ended with 
the return session on October 17, 2019. 15 students 
have completed the entire course and have received 
the Certificate of Advanced Studies (CAS) or when 
additionally having published their work in a peer-
reviewed journal, the Diploma of Advanced Studies 
(DAS) in Translational Nephrology from the Univer-
sity of Bern. 
The programme for the third series has been slightly 
adapted and a sixth module, on ‘Inflammation &  
Immunology’ has been added. In the future, three 
modules will be held each year instead of two, allow-
ing participants to complete the entire course within 
two years. Module 1, on ‘Salt & Water’, will start on 
March 27, 2020.
More information and registration at: 
www.nephrologie.unibe.ch

JUNIOR GRANT AWARDEES 2019

 
The Junior Grants 2019 were awarded to Daniela  
Egli-Spichtig (University of Zurich), Anna Keppner 
(University of Fribourg), and Matthias Moor (Univer-
sity of Bern). These young scientists will each receive 
CHF 60,000 per year from the NCCR Kidney.CH for 
up to three years. With these grants the NCCR aims 
to enable these promising postdocs to take their next 
career steps and implement their own research proj-
ects. Daniela Egli-Spichtig investigates the crosstalk 
between fibroblast growth factor 23 and inflamma-
tion, while Anna Keppner explores the function of 
androglobin in renal ciliogenesis and its involvement 
in polycystic kidney disease, and Matthias Moor  
researches the role of MEMO in bone disease during 
acute and chronic renal dysfunction.

Group Picture EUKISS 2019

Daniela Egli-Spichtig, Anna Keppner and Matthias Moor.


