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Rare hereditary COL4A3/COL4A4 variants may
be mistaken for familial focal segmental

glomerulosclerosis

Andrew F. Malone'~, Paul 1. Phelan'?, Gentzon Hall'~, Umran Cetincelik?, Alison Homstad'"?,
Andrea S. Alonso'?, Ruiji Jiang'?, Thomas B. Lindsey', Guanghong Wu', Matthew A. Sparks?,
Stephen R. Smith?, Nicholas J.A. Webb?®, Philip A. Kalra®, Adebowale A. Adeyemo’, Andrey 5. Shaw?®,
Peter J. Conlon®, J. Charles Jennette'®, David M. Howell'', Michelle P. Winn'~ and

Rasheed A. Gbadegesin'*®

! Duke Molecular Physiology institute, Durham, North Caroling, USA; “Department of Medicine, Division of Nephrofogy, Duke University
Medical Center, Durham, North Caroling, USA; *Department of Genetics, Sisli Etfal Training and Research Hospital, Istanbul, Turkey;
“Department of Pediatrics, Duke University Medical Center, Durham, North Caroling, USA; *Department of Pediatnic Nephrology and
NIiHRAWellcome Trust Children’s Clinical Research Facility, Manchester Academic Health Science Centre, Royal Manchester Children’s
Hospital, The University of Manchester, Manchester, UK; “Hope Hospital, Salford, UK: “Center for Research on Genomics and Global
Health, National Human Genome Research Institute, National Institutes of Health, Bethesda, Maryland, USA; *Department of Pathology
and Immunology, Washington University, 5t Louis, Missouri, USA; *Begumont Kidney Centre, Beaumont Hospital, Royal College of
Surgeons, Dubilin, lreland; "°Departrment of Pathology and Laboratory Medicine, University of North Carolinag at Chapel Hill, Chapel Hill,
North Caroling, USA and "'Department of Pathology, Duke University Medical Center, Durham, North Caroling, USA

Focal segmental glomerulosclerosis (FSG5) is a histological
lesion with many causes, including inherited genetic defects,
with significant proteinuria being the predominant clinical
finding at presentation. Mutations in COL4A3 and COL4A4 are
known to cause Alport syndrome (AS), thin basement
membrane nephropathy, and to result in pathognomonic
glomerular basement membrane ({GEBEM) findings. Secondary
F5G5 is known to develop in classic AS at later stages of the
disease. Here, we present seven families with rare or nowvel
variants in COL4A3 or COLLA4 (six with single and one with
two heterozygous variants) from a cohort of 70 families with
a diagnosis of hereditary F5G5. The predominant clinical
finding at diagnosis was proteinuria associated with
hematuria. In all seven families, there were individuals

with nephrotic-range proteinuria with histologic features of
F5GS by light microscopy. In one family, electron microscopy
showed thin GBEM, but four other families had variable
findings inconsistent with classical Alport nephritis. There
was no recurrence of disease after kidney transplantation.
Families with COL4AZ and COL4A4 variants that segregated

Furthermore, this study illustrates the power of molecular
genetic diagnostics in the clarification of renal phenotypes.
Kidney International (2014) 86, 12531259 doi:10.1038/%i.2014.305;
published online 17 September 2014

KEYWORDS: Alport syndrome; focal segmental glomerulosclerosis;
podocyte; proteinuria

Focal segmental glomerulosclerosis (FSGS) is the third
leading cause of end-stage kidney disease (ESKID) in the
UUSA, and its incidence is estimated at 23 per million popu-
lation.! Current treatments for primary FS5GS frequently fail
to induce remission and are poorly tolerated.™* Proteinuria is
frequently the earliest dinical manifestation of FSGS, and
it can predate the development of renal failure by months
or years.! A number of podocyte-specific gene mutations
hawve been shown to cause familial FSGS, including TRPCS,
ACTNG, WT1, CD2AP INF2, NPHS1, NPHS2, and
PLCE! 2 This enrichment of single-gene causes of FSGS
in the podocyte suggests that this cell has a central role in
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