
Molecular Genetics of Renal Failure 

(all genes that cause kidney disease?)  

Fred Luft 

Charit® and Max-Delbr¿ck Center 

Berlin, Germany 

Luft@charite.de 

 

When I was your age, there was 

polycystic kidney disease, 

nephronophthisis, Alport 

syndrome, and an obscure type of 

congenital nephrotic syndrome in 

Finland. The idea that we would 

ever understand how any of these 

worked, was like landing a man 

on the moon. 
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Focal-segmental glomerulosclerosis (FSGS) 

1. Involves 20% of children and 40% of adults with NS 

 

2. Is the most common cause of ESRD in the US 

 

3. Is largely due to ñsecondaryò avoidable causes 

 

4. Is a manifestation of sickle-cell anemia 

 

5. Could be elucidated by the urokinase receptor pathway  

 

 

So what about genetics and FSGS??? 



An entire host of these syndromes are genetic; we will discuss three 



Nephrin extends into the center of the slit from adjacent podocyte foot processes and form 

homophilic and heterophilic interactions with NEPH. The slit diaphragm complex includes podocin. 

Through interaction with CD2-associated protein (CD2AP), the slit diaphragm molecules are linked 

to the actin cytoskeleton, which is regulated by Ŭ-actinin-4, inverted formin 2 (INF2), and myosin 

1E (Myo1E). Calcium generated by phospholipase C epsilon 1 (PLCŮ1) through diacylglycerol 

(DAG) and inositol triphosphate (IP3) enters the cell through transient receptor potential cation 

channel 6 (TRPC6) to regulate actin polymerization. At the basal surface, adhesion molecules 

Ŭ3ɓ1 integrin and Ŭ-dystroglycan are linked to laminin. Integrin is coupled to the actin cytoskeleton 

through talin, vinculin, and paxillin, whereas adhesion molecule Ŭ-dystroglycan links to actin 

through utrophin. Negatively charged podocalyxin and glomerular epithelial protein 1 (GLEPP-1) 

are arrayed on the apical-cell membrane. 



Generic FSGS 

Genetic forms 

 

 

 

Obesity, 

hypertension 

 

 

 

Primary or 

secondary 

 

 

Best prognosis 

 

 

 

HIV, parvovirus 

SV40, EBV, CMV, 

pamidronate, 

interferon, CNI, CAN 



We performed whole-genome linkage analysis followed by high-throughput sequencing 

of the positive-linkage area in a family with autosomal recessive focal segmental 

glomerulosclerosis (index family) and sequenced a newly discovered gene in 52 

unrelated patients with focal segmental glomerulosclerosis. Immunohistochemical 

studies were performed on human kidney-biopsy specimens and cultured podocytes. 

Expression studies in vitro were performed to characterize the functional consequences 

of the mutations identified. 

Whole-genome linkage 

analysis was performed in 

the index family with the 

use of an array of 1 million 

single-nucleotide 

polymorphisms (SNPs). Ala- 
Pro- 

Tyr- 
Stop - 

A non -muscle myosin  


