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1. Project accomplishments:

We established that a5-laminin and $2-laminin, two components of the laminin 521 trimer, a key
glomerular basement membrane protein complex that contributes significantly to extracellular
matrix accumulation and nodular glomerulosclerosis in diabetic nephropathy, are S-nitrosylated in
normal mice and podocytes. We determined that a5-laminin and $2-laminin denitrosylation occurs
in the setting of advanced diabetes or high glucose, leading to increased a5-laminin and p2-laminin
secretion and cell migration disruption.

2. Specific Aims:

Aim 1: Evaluate laminin 521 S-nitrosylation in diabetic nephropathy.

We have shown that laminin 521, a main component of the normal mature glomerular basement
membrane, is nitrosylated in normal kidney glomeruli (1). S-nitrosylation of laminin, a reversible
post-translational modification, is controlled by nitric oxide availability and by VEGF-A in mouse
kidneys and podocytes (1). Laminin 521 is increased in the glomerular nodules observed in several
experimental models of diabetic nephropathy (DN) and is thought to be involved in the
pathogenesis of nodular glomerulosclerosis.

We performed a series of experiments to determine which laminin chain is S-nitrosylated using
dual immunohistochemistry (anti-SNO-Cys + anti-chain specific laminin antibodies), biotin switch
assay (BST) and proximity link assay (PLA) in kidney tissue and cultured cells. First, we
determined that immunoreactive a5-laminin and p2-laminin co-localize with SNO-Cys residues in
glomeruli from mice with mild diabetic nephropathy (Fig. 1A/C, top panels) and normal mice (not
shown). Second, we determined that a5-laminin and $2-laminin are S-nitrosylated in kidneys from
mice with mild DN (Fig.1 B/D, - dox, left panels) and from non-diabetic mice (not shown), whereas
both SNO-a5-laminin (Figure 1A/B) and SNO-p2-laminin (Figure 1C/D) decrease dramatically in
mice with advanced DN (+ dox) (2).
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Figure 3: A) IHC co-localization of f2-laminin
and SNO-Cys decreases in high glucose; B)
BST: high glucose decreases SNO (2-
laminin, input: WB total p2-laminin; C) PLA:
localization of SNO-B2-laminin; D) PLA signal
quantitation (integrated o/ cell).
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To understand whether disregulation of laminin 521 S-nitrosylation alters laminin secretion leading
to glomerular nodule development in diabetic nephropathy we first compared S-nitrosylation (SNO)
of ab5-laminin and pB2-laminin in kidneys from normoglycemic and T1D mice with mild DN and
advanced DN (2). Clearly, ab5-laminin and p2-laminin de-nitrosylation correlates with nodular
glomerulosclerosis in T1D mice (Figure 3A). Consistent with this, podocytes cultured in normal
glucose or mannitol containing medium express abundant SNO-a5-laminin and SNO-p2-laminin,
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showed minimal SNO-a5-laminin and SNO-

p2-laminin, as  assessed by three A %2 =11, p<0.01 | SNO-o:5 Laminin | o5 Laminin
independent methods (Figure 2). NO nodules 6 0
Next, we evaluated the secretion of each Nodules 0 5
laminin  chain by immortalized human

. . %2=13.4,p<0.01 SNO-2 Laminin 2 Laminin
podocytes exposed to medium with normal : P * P

glucose [5mM], high glucose [25mM], or :&"‘I’d“'es ? ?3
mannitol [25mM]. The decrease in SNO-a.5- —

laminin and SNO-B2-laminin upon exposure

to high glucose was associated with several B Differentiated Podo

fold increase in ab-laminin and P2-laminin Ms Kidney Podocyte Manni _ Glu 48 Hr Treatment
secretion to the cultured medium (Figure 3B, A B _Cell Medi Cell Medi Cell Medi

first and second panels). Notably, TGFp1 -- - - ._ —— a5 Laminin
was detected in podocyte cell lysates but not : N
secreted to thepmediﬁm (Figﬁre 3B, third I SR W —— 52 Laminin
panel). M e Wee === —TGFp1(Dimer)
Ongoing experiments are testing whether - - ——TGFR1

nitric oxide donors can reverse the increased

a5-laminin and B2-laminin secretion in the B, —poActin

setting of high glucose, and will identify

specific Cys residues undergoing S-  Figure 3: A) X* test demonstrates high association of diabetic

nitrosylation. nodular glomerulosclerosis and laminin a5 and (2 de-nitrosylation,
n=6 (control) and n=5 (advanced DN) mice; B) WB: high glucose
induces a5 and 2 laminin secretion, but not TGF1 secretion.

Figure 4

Wound assays showed that podocyte -
migration is significantly decreased in the "g 4 e ] Podocyte
setting of denitrosylated a5-laminin and E ' Diff Manni
B2-laminin (high glucose) (Figure 4). g WP i | B DiffGlu
Ongoing experiments are testing whether ﬁ o
NO donors can rescue this migration 2 409 T %
defect. g ”

Figure 4: High glucose impairs podocyte migration in =

the setting of a5 and 2 laminin de-nitrosylation. i

High osmolarity does not regulate migration or SNO- 0 v i v v :

laminin. 16 Hr 24 Hr 48 Hr Treatment time

Conclusions:

De-nitrosylation of a5-laminin and p2-laminin leads to increased laminin secretion by podocytes
and contributes to development of glomerular nodules in advanced diabetic nephropathy. The
inherent reversibility of S-nitrosylation implies that this pathogenic mechanism may be a target for
therapeutic intervention in DN.

Aim 2: Examine TFGA1 and CTGF S-nitrosylation in diabetic nephropathy.
These experiments are ongoing and analysis of the data is in progress.

3. Publications:
Manuscript describing Aim 1 accomplishments is in preparation.
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