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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 isecondaryoavoidable causes

4. |Is a manifestation of sickle-cell anemia

5. |Could be elucidated by the urokinase receptor pathway
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So what about genetics and FSGS?7??




Focal Segmental Glomerulosclerosis

Vivette D. D'Agati, M.D., Frederick J. Kazkel, M.D., Ph.D., and REonald J. Falk, K.D.
M Engl J Med 2011; 365:2398-2411 |Dec&mb&r 22201

Type of Disease
Primary (idiopathic) form
Secondary forms
Familial or genetic
Virus-associated

Drug-induced

AdaptiveT

Cause

Specific cause unknown; mediated by circulating permeability factors

Mutations in specific podocyte genes*
Human immunodeficiency virus type 1, parvovirus B19, simian virus 40, cytomegalovirus, Epstein—Barr virus

Heroin; interferons alfa, beta, and gamma; lithium; pamidronate; sirolimus; calcineurin-inhibitor nephrotoxicity;
anabolic steroids

Conditions with reduced renal mass: oligomeganephronia, very low birth weight, unilateral renal agenesis, renal
dysplasia, reflux nephropathy, sequela to cortical necrosis, surgical renal ablation, renal allograft, aging kid-
ney, any advanced renal disease with reduced functioning nephrons

Conditions with initially normal renal mass: systemic hypertension, acute or chronic vaso-occlusive processes
(atheroembolization, thrombotic microangiopathy, renal-artery stenosis), elevated body-mass index (obesity,
increased lean body mass [e.g., bodybuilding]), cyanotic congenital heart disease, sickle cell anemia

An entire host of these syndromes are genetic; we will discuss three
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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 U-actinin-4, inverted formin 2 (INF2), and myosin
IE(MyolE) . Cal cium generated by phospholipase C
(DAG) and inositol triphosphate (IP3) enters the cell through transient receptor potential cation
channel 6 (TRPCB6) to regulate actin polymerization. At the basal surface, adhesion molecules

U3 b1l i nt e-dystioglycan aredlinked to laminin. Integrin is coupled to the actin cytoskeleton
through talin, vinculin, and -dyatroglycah linkstoactith er e
through utrophin. Negatively charged podocalyxin and glomerular epithelial protein 1 (GLEPP-1)
are arrayed on the apical-cell membrane.
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Generic FSGS
Genetic forms

Obesity,
hypertension

Primary or

secondary

Best prognosis

HIV, parvovirus

SV40, EBV, CMV,

pamidronate,

interferon, CNI, CAN
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DHRIGIMAL ARTICLE

MYO1FE Mutations and Childhood Famihal Focal Segmental
Glomerulosclerosis

Caterina Mele, Biol. 3ci.D., Paraskevas latropoules, M.D., Roberta Donadell, Bicl. Sci.D., Andrea Calabria, Eng.D., Ramona
Maranta, Bicl.2ci.D., Pacla Cassis, Ph.D., Simona Buell, Ph.D., Susanna Tomasoni, Ph.D., Rossella Piras, Chem.Pharm.D.,
Mira Krendel, Ph.D., Serena Bettoni, Biotech.D., Marina Morigi, Ph.D., Massimo Delledonne, Ph.D., Carmine Pecorarc, M.O.,
|sabella Abbate, Ph.D., Maria Rosaria Capebianchi, Ph.D., Friedhelm Hidebrandt, M.D., Edgar Otte, M.D., Franz Schaefer,
M.D., Fabic Macciardi, M.D., Fatih Ozattin, M.D., Sevinc Emre, M.D., Tulin Ibsirlicglu, Ph.D., Ariela Benigni, Ph.D., Giuseppe
FRemuzzi, M.D., and Marina Moris, Ph.D. for the PodoMet Consortium

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.
A non -muscle myosin

Whole-genome linkage
analysis was performed in
the index family with the
use of an array of 1 million
single-nucleotide
polymorphisms (SNPSs).
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