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Polycystic kidney diseases 

ARPKD ADPKD 

 

 
PKHD1 

Carrier frequency 1:65 

Incidence 1:15.000 

ERDS in childhood 

Collecting duct 

Liver fibrosis 

PKD1>PKD2 

Incidence 1:500-1.000 (5% sporadic) 

Fourth cause of ESRD 

ESRD at 54 (PKD1)-74 (PKD2) yrs 

Collecting duct, distal nephron 

Liver and pancreatic cists 



ARPKD 

The enlarged kidneys are filling  

the abdominal cavity. 

 

The child was delivered at the 23 gestational week 

 and died soon after ue to respiratory failure 



ARPKD 

Cross section of a normal kidney 
Cross section of a kidney with 

 ARPKD 

The kidney is enlarged, the cortico- 

medullary boundary is blurred 



ARPKD 

the kidney parenchyma is replaced  

by cists 

ARPKD: congenital liver fibrosis 

 

The defective fibrocystin  (see later) 

is present in the kidney, the liver 

 and the pancreas as well 



ADPKD 

Enlarged kidneys filling the retroperitoneum and  

the abdominal cavity 

The parenchyma is replaced  

by cysts 



Nephronophthisis ï macroscopic 

morology 

1. Dimension: in juvenile NPH the kindey is 
usually small, in the infantile type it may 
be enlarged (+2-3 SD) 

 

2. Cysts: several cysts at the cortico-
medullary boundary. Not a real  Ăcysticò 
disease! 

 

3. Hyperechogenic, the cortico-medullary 
boundary is blurred 

          

control  14 years old girl with  
nephronophtysis  

13 years old boy with 
nephronophthisis  



Degenerative cysts in ESRD 

In ESRD cysts are developing in the fibrotic 

kidneys 
Renal carcinoma in ESRD 



Hereditary cystic diseases  
Common pathomechanisms? 

 Nromal cells, normal fluid flow and 

 extracellular matrix 

Tubular cell  

hyperplasia 

Dysregulated extracellular 

matrix formation 

Increased fluid excretion 



The Cilia Saga 



Genes involved in hereditary cystic 

diseases: 

 

   cystic deseases are caused by mutations 

in genes encoding for proteins involved in 

the function or structure of the cilia and/or 

the basal bodies 



 

Watnick T & Germino G: From cilia to cystNature Genetics  34, 355 - 356 (2003)  

 



Protein-protein binding 
(decorin, biglycan, Toll receptor) 

Protein-sugar  
binding (selectin) 
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Acrosomal reaction 
Induces Ca influx 

Tyrosin (SH 1-4) 
PKA-C target 
G protein act.  
Coiled coil region 

 

Voltage activated 
Ca/Na channel 

IgG- 
like 
 
(HGF  
receptor) 



Polycystin-1 

Åfunction: 

ïMechanosensor/chemosensor  

ÅFunction conserved for 1.5 billion years 

ïPKD1 and PKD2 present in the sensorneural ciliae of 

Caenorhabditis elegans 

ïAcrosomal reaction  - Ca influx 

ïModulation of G protein signal transduction 

ïRegulation of cell proliferration 



Polycystin-2 

Å50% homology with polycystin-1 

ÅVoltage activated Ca channel 

ÅCouples with polycystin 1 via the COOH-

terminal region 

ÅLocalizes to the ER and the cell surface 



ARPKD 
Å6p21.1-p12 region 

Å86 exons 

ÅGene product: Polyductin/Fibrocystin 

ÅCell surface receptor and/or secreted protein 
ïThe intracellular fibrocystin is transported out of the cell 

ïfibrocystin-containing exosome like vesicles (ELV) rapidly 
associate with primary cilia 

ïELVs may be the means by which cells communicate with 
each other. 

ÅA novel function ascribed to fibrocystin is maintenance of 
planar cell polarity (PCP) in the kidney 

 

ÅMouse model: absence of left/right assymetry 

 



Bakeberg JL, et al. Epitope-tagged Pkhd1 tracks the processing, 

secretion and localization of fibrocystin. JASN. 2011;22:2266 



Unifying concept: the example 

of nephronophtisis 
ÅTubulointerstitial nephropathy 

ÅPolyuria, polydipsia 

ÅAnemia 

ÅNormal blood pressure 

ÅESRD 
 

ÅFurther caracteristics 
ïMultiple syndromes and type of inheritance 

ïJoubert, Bardet Biedl 

ïAssociated anomalies 
ÅLiver,  

ÅCNS 

ÅRetina 

ÅOlfactory  

Å(Hearing) 

ÅSitus inversus 

ÅKartagener syndrome 

 



Nephronophtysis 
Ådiversity 

 

 

 

 

 

 

 

 

Åé and ciliae 



Ciliary proteins ï the nephrocystins 

Nephrocystin  1-10 

IFT-80 

Nephrocystin 1,6,8, 
meckelin  

Nephrocystin 
1,3,4,5,6,  

RPGR, 
RPGRIP1 

Tory K et al. J Am Soc Nephrol  2007;18:1566-75. 



Cystic Diseases of the Kidney 

Molecular Biology and Genetics 

 

Constantinos Deltas, PhD; Gregory Papagregoriou, MRes 

Arch Pathol Lab Med. 2010;134:569ï582) 

 

 




