Mutations in many of these proteins also result in heavy proteinuria.
The glomerular capillaries are embedded in a mesangial matrix
shrouded by parietal and proximal tubular epithelia forming Bowman
capsule. Mesangial cells have an embryonic lineage consistent with
arteriolar or juxtaglomerular cells and contain contractile actin-
myosin fibers. These mesangial cells make contact with glomerular
capillary loops, and their local matrix holds them in condensed
arrangement.

Between nephrons lies the renal interstitium. This region forms a
functional space surrounding glomeruli and their downstream
tubules, which are home to resident and trafficking cells such as
fibroblasts, dendritic cells, occasional lymphocytes, and lipid-laden
macrophages. The cortical and medullary peritubular capillaries,
which siphon off solute and water following tubular reclamation of
glomerular filtrate, are also part of the interstitial fabric as well as a
web of connective tissue that supports the kidney’s emblematic
architecture of folding tubules. The relational precision of these
structures determines the unique physiology of the kidney.

Each nephron is partitioned during embryologic development into
a proximal tubule, descending and ascending limbs of the loop of
Henle, distal tubule, and the collecting duct. These classic tubular
segments build from subsegments lined by highly unique epithelia
serving regional physiology. All nephrons have the same structural
components, but there are two types whose structures depend on
their location within the kidney. The majority of nephrons are cortical,
with glomeruli located in the mid-to-outer cortex. Fewer nephrons are
juxtamedullary, with glomeruli at the boundary of the cortex and
outer medulla. Cortical nephrons have short loops of Henle, whereas
juxtamedullary nephrons have long loops of Henle. There are critical
differences in blood supply as well. The peritubular capillaries
surrounding cortical nephrons are shared among adjacent nephrons.
By contrast, juxtamedullary nephrons depend on individual
capillaries called vasa recta that run alongside the long loops of
Henle. Cortical nephrons perform most of the glomerular filtration
because there are more of them and because their afferent arterioles
are larger than their respective efferent arterioles. The
juxtamedullary nephrons, with longer loops of Henle, create an



