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Urine derived renal progenitor cells (UdRPCs)

Urine consists of distinct cell types originating
from the upper urinary track



0.7% 96% 0.2% 25%

CD14/20/34/45 CD73 CD90 CD105

Adipocytes

Chondrocytes

Osteoblasts

DifferentiationCell surface markers

0
20
40
60
80

100
120
140
160

A
d

ip
o

n
e
c

ti
n

A
g

g
re

c
a
n

A
n

g
io

g
e
n

in

A
n

g
io

p
o

ie
ti

n
-1

A
n

g
io

p
o

ie
ti

n
-2

B
A

F
F

B
D

N
F

C
D

1
4

C
D

3
0

C
D

4
0
 l

ig
a

n
d

C
h

it
in

a
s

e
 3

-l
ik

e
 1

C
o

m
p

le
m

e
n

t 
C

o
m

p
o

n
e

n
t 

C
5
/C

5
a

C
o

m
p

le
m

e
n

t 
F

a
c

to
r 

D

C
-R

e
a
c

ti
v

e
 P

ro
te

in
C

ri
p

to
-1

C
y

s
ta

ti
n

 C
D

k
k
-1

D
P

P
IV

E
G

F

E
M

M
P

R
IN

E
N

A
-7

8
E

n
d

o
g

li
n

F
a

s
 L

ig
a
n

d
F

G
F

 b
a

s
ic

F
G

F
-1

9
F

G
F

-7

F
lt

-3
 L

ig
a
n

d
G

-C
S

F
G

D
F

-1
5

G
M

-C
S

F
G

R
O

-?

G
ro

w
th

 H
o

rm
o

n
e

H
G

F

IC
A

M
-1

IF
N

-?

IG
F

B
P

-2
IG

F
B

P
-3

IL
-1

?

IL
-1

?
IL

-1
0

IL
-1

1
IL

-1
2

 p
7

0

IL
-1

3
IL

-1
5

IL
-1

6

IL
-1

7
A

IL
-1

8
 B

P
a

IL
-1

9
IL

-1
ra

IL
-2

IL
-2

2

IL
-2

3
IL

-2
4

IL
-2

7

IL
-3

IL
-3

1

IL
-3

2
?

/?
/?

IL
-3

3

IL
-3

4
IL

-4
IL

-5

IL
-6

IL
-8

IP
-1

0
I-

T
A

C

K
a

ll
ik

re
in

 3
L

e
p

ti
n

L
IF

L
ip

o
c

a
li

n
-2

M
C

P
-1

M
C

P
-3

M
-C

S
F

M
IF

M
IG

M
IP

-1
?

/M
IP

-1
?

M
IP

-3
?

M
IP

-3
?

M
M

P
-9

M
y
e

lo
p

e
ro

x
id

a
s

e

O
s
te

o
p

o
n

ti
n

P
D

G
F

-A
A

P
D

G
F

-A
B

/B
B

P
e

n
tr

a
x
in

-3
P

F
4

R
A

G
E

R
A

N
T

E
S

R
B

P
4

R
e

la
x

in
-2

R
e

s
is

ti
n

S
D

F
-1

?

S
e

rp
in

 E
1

S
H

B
G

S
T

2

T
A

R
C

T
F

F
3

T
fR

T
G

F
-?

T
h

ro
m

b
o

s
p

o
n

d
in

-1
T

N
F

-a
lp

h
a

u
P

A
R

V
E

G
F

V
it

a
m

in
 D

 B
P

P
ix

e
l d

e
n

si
ty

 in
 [

%
] 

o
f 

re
fe

re
n

ce
 s

p
o

ts

Urine Cells H36UdRPCs MSCs

Secretome

Urine derived renal progenitor cells (UdRPCS) are MSCs



Fetal mesenchymal stem cells

Mixed epithelial cells

Pluripotent cells

UdRPCs

Mixed epithelial cellsUdRPCs

Fetal mesenchymal stem cells

Pluripotent stem cells

Comparative transcriptome analysis after 
selection with distinct media

REGMProliferation 
medium
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UdRPCs are not pluripotent but share overlapping
self-renewal pathways with pluripotent stem cells



Pvalue Term GO_type
0.00020807 renal system development GO_BP

0.00047809 urogenital system development GO_BP

0.0008348 kidney development GO_BP

0.00089158 cellular component assembly involved in morphogenesis GO_BP

0.00295683 system development GO_BP

0.00540953 response to lipid GO_BP

0.00552771 anatomical structure development GO_BP

0.00632622 response to organic cyclic compound GO_BP

0.00912449 organ development GO_BP

0.01183198 central nervous system development GO_BP

0.01188333 anatomical structure formation involved in morphogenesis GO_BP

0.01189563 chemical homeostasis GO_BP

0.01317304 brain development GO_BP

0.01713733 germ-line stem cell division GO_BP

0.01713733 male germ-line stem cell asymmetric division GO_BP

0.01713733 diapedesis GO_BP

0.01713733 renal water absorption GO_BP

0.01713733 glomerular endothelium development GO_BP

0.01713733 germline stem cell asymmetric division GO_BP

0.01718154 renal water homeostasis GO_BP

0.0175112 cell projection morphogenesis GO_BP

0.01837454 immune system process GO_BP

0.0185132 head development GO_BP

0.01975762 reproductive process GO_BP

0.01998761 cell part morphogenesis GO_BP

0.02245264 single-organism developmental process GO_BP

0.02330136 multicellular organismal development GO_BP

0.02881536 developmental process GO_BP

0.03033355 anatomical structure morphogenesis GO_BP

0.03184142 cell morphogenesis GO_BP

0.0335213 cell projection organization GO_BP

0.03567657 positive regulation of immune system process GO_BP

0.04301131 single organism reproductive process GO_BP

0.0440259 immune response GO_BP

0.04736769 cellular component morphogenesis GO_BP

0.04825281 regulation of immune system process GO_BP

0.01994854 extracellular region GO_CC

0.02211996 extracellular space GO_CC

0.02956579 extracellular region part GO_CC

0.04443907 basolateral plasma membrane GO_CC

0.03891761 metal ion binding GO_MF

Kidney-associated Gene Ontologies







Integration-free iPSCs can be efficiently derived using episomal-
based plasmids without pathway perturbations



Towards Personalized drug testing and development



Urine derived Renal Progenitor Cells
UdRPCs



Self-renewal in UdRPCs is driven by FGF-, WNT-, TGF-β signalling
mediated by SIX2, CITED1 and WT1

SIX2

WT1



UdRPCs are Bipotential progenitors



Cell fate decisions during nephrogenesis



UdRPCs derived Renal Tubular Epithelial Cells 

UdRPCs UdRTECs

ZO-1

REGM



UdRPCs- differentiated renal tubular epithelial cells (UdRTECs)
are similar to kidney derived counterparts



Distinct and overlapping genes and associated biological processes



Overlapping expression of key kidney-associated transporters



Comparative expression of a PGx panel in liver and renal tubular epithelial cells

Pharmacogenetic (PGx) testing is a type of genetic test that assesses a patient's risk of an adverse response or likelihood to respond to a given drug, 
informing drug selection and dosing.
As a pillar of the personalized medicine movement, PGx testing is anticipated to be important across all medical specialties.



Comparative expression of ABC transporters in liver and renal tubular epithelial cells



Comparative expression of Cytochromes in liver and renal tubular epithelial cells

Liver



Comparative expression of SLC transporters in liver and renal tubular epithelial  cells

Liver



UdRPCs are ideal for dissecting cell fate decisions
during nephrogenesis



UdRPCs can be easily differentiated into
distinct cell types present in the kidney



• Urine-derived renal progenitor cells (UdRPCs) from healthy adult individuals 
were successfully isolated from urine samples. 

• They express the self-renewal regulating transcription factors SIX2, CITED1, WT1, 
as well as the bipotential renal progenitor markers CD24, CD106 and CD133 
endowing them to differentiate into podocytes or renal tubular epithelial cells.

• UdRPCs can be efficiently reprogrammed into UdRPC-iPSCs using non-
integrating episomal plasmids.

• Similar to MSCs, UdRPCs express Vimentin and have trilineage differentiation 
potential and the ability to secrete cytokines and growth factors known to 
support tissue regeneration and modulating the immune system.

• UdRPCs and kidney-derived renal tubular epithelial cells express overlapping 
and distinct cytochromes and transporters when compared to liver-biopsy 
derived hepatocytes.

• With our established protocols we are able to isolate renal progenitor cells from 
urine (UdRPCs) and thereby provide a novel tool for nephrogenesis, toxicology 
studies and drug development. 

NON-INVASIVE SOURCE



Conclusions
• Urine derived progenitor cells ( UdRPCs) can be cultivated on plastic, gelatin and Matrigel

• UdRPCs express a number of pluripotency-associated proteins but not 
POU5F1/OCT4  NANOG and SOX2

• UdRPCs are not Pluripotent rather Multipotent (Osteoblasts, adipocytes and Chonrocytes)

• Induction of pluripotency is rapid and efficient compared to other somatic cell types

• UdRPCs are endowed with an epigenetic memory enabling rapid and more efficient
differentiation into Renal epithelial tubular cells and Hepatocyte-like cells

• UdRPCs express a distinct set of Drug transporters not expressed in hepatocytes

• UdRPCs are an ideal cell type for studying nephrogenesis , hepatogenesis and 
modelling kidney and liver related diseases,

• Ideal for toxicology and drug screening

UdRPCs should be considered for cell replacement therapies 
in the future
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