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eNOS

In microvasculature, eNOS-derived NO controls basal
tone and vascular permeability and inhibits platelet
aggregation and neutrophil adhesion.Hyperglycemia

per se produces reductions in eNOS expression,

eNOS activity and NO availability in cultured cells

In early diabetes eNOS mRNA and protein expression

Increases in the vasculature in early diabetes but activity
markedly decreases.

In established diabetes of longer duration, vascular
eNOS expression decreases.



In humans, the eNOS gene is found on chromosome 7q.
Genome wide scans have indicated regions on 7q, 18q and 22q
that may influence proteinuria and/or development of diabetic
nephropathy in type 2 diabetes. Of note, evidence for a region
on 7g overlapped all studies.

In some studies, SNPs associated with decreased eNOS activity
have been associated with development of advanced
nephropathy in type | and type Il diabetic patients, as well as

other causes of ESRD.



albumin/creatinine (vg/mg)

1500 -

1250

1000 -

750

500

250 H

Albuminuria

[1 BKS

Il db/db

[1 eNOS-/-

Bl db/db/eNOS-/-

-

16-18 wks 26-30 wks



GFR

500

I d I _ _
N = =
o rd

o
AUIUITEDID WINIDS

\O.\
—] \As
Q Q S S ©
S =} < =
I ™ N 1

asnowy/ulw/|n Y49



_.‘
ALBUMINURIA

Glomerulosclerosis index

O 0 1 I I
\S 0 5 1 1.5 2 2.5 3
80 SCLEROSIS INDEX



Histological findings (STZ 20w)




In addition to vasculature, eNOS is also expressed In:

Cardiac myocytes

Thick ascending limb
Pulmonary epithelial cells
Adipocytes

Platelets

Hippocampus

Dorsal root ganglia
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Genomic organization of mouse eNOS gene. Schematic diagram of the mouse eNOS gene locus (19.6kb, 26 exons,
GenBank NC_ 000071) is shown. Exons are indicated by vertical black rectangles. The binding sites of BH4, Heme,
L-Arg, Caveolin, Calmodulin, FMN, FAD, Flavin, and NADPH are also displayed. Arrows indicate potential regulatory
regions whose sequences are highly conserved between human and mouse eNOS genomes.



Targeting Vector (Lox FRT-eNOS)
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Enzyme digestion

Enzyme digestion

Linearization of the targeting Vector: Sall
Screening with 5’-probe: BamH |
Wild-type allele Targeted allele
BamH | 5.1 kb 7.1kb
Screening with 3'-probe: Sac | (or Kpnl or Scal or Spel)
Wild-type allele Targeted allele

Sac | 7.6 kb 9.6 kb



Southern blot of genomic DNA

Southern blot analysis with 5’-probe
( 5-10 ng of 129 genomic DNA, BamHI digestion )

5. 1KDb

Short exposure Long exposure DNA electrophoresis



Vector

Parent targeting vector

Plasmid Hap
Plasetd Wane: FRT. loxP bate: Y4/ Tunes98 0

Descriprion: M '10\"'313‘5"’\3 veekar :.uni:n.'miﬂsl T lan B gilan, 2-FRT wilas,
and bl T amd MNes comweltes fam pMTELAY,

vector: B9+ (KD size: 3G 1 bp

Insertd, dhk Mooy dkb TR sige: ~Uing I’P
2454 by PRT lyo coupletryear, rae o
FEa i1 b beu P ﬁl‘-&g %B.F.L-.

Resistances:

mp
Verifdcation Hethod:
RE digestion and sequence
Bacterial Strain Tramsformed:
DHS=
Steck Locaties:
in-u-5 (bmkeriq) + 223 "I:dm)
Constructed be: .
H&U’-q She lbmn

Qther Comsentpg;

Hind I

b » |=1PS‘-'t\.
MR - FRT ok

Qn'la! uniqua sibey,

Shown er bl

mm?,




Targeting Vector (Lox FRT-eNOS)
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Sall linealization

Sall linealization of the targeting vector

The size of the targeting vector: ~14 3 kb

1kb marker (from top); 10, 8,6, 5, 4,
3=brightest, 2, 1.5, 1.0 kb




Southern blot analysis of ES clones

5'-probe (BamHI digestion )

Targeted allele
(7.1 kb)
wild-type

(5.1 kb)




Targeting Prostacyclin Synthase
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Figure 4. Prostaglandin profile in renal cortex
(C) and medulla (M). Top panel: non-diabetic
mice. Middle panel: diabetic C57BL/6J. Bottom
panel Diabetic DBA2/J mice.




PGl Synthase Expression During Renal Development
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1) Backcross of Tie-2 Cre to DBA2- underway

2) Backcross of Tal/SCL-CreERT to DBA2- underway
3) DBA2-eNOS-/- mice- available

4) KKHIJ-eNOS-/- mice- available
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db/db/eNOS-/- 26 wks PAS




db/db/eNOS-/- 26 wks PAS




Nn=6-8

relative sclerosis index

Sclerosis Index- 26 week old mice
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db/db/eNOS-/- 26 wks anti-RAGE antibody
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db/db/eNOS-/- 26 wks anti-RAGE antibody
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db/db/eNOS-/- 26 wks anti-RAGE antibody
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Background

Our previous experiments indicated, nephropathy in eNOS-/- mice was
markedly more robust in both type 1 and 2 diabetes.

On the BLKS background, eNOS-/- mice develop glomerular lesions that
closely mimic human diabetic nephropathy, characterized by decreased
GFR, massive proteinuria, arteriolar hyalinosis, nodular focal sclerosis and
mesanagiolysis.

However, the mechanism by which eNOS inhibition exacerbates
development of diabetic nephropathy is still incompletely understood.

eNOS is expressed in a wide variety of non-endothelial (and non-renal)
tissue sites, including cardiac myocytes and adipocytes. eNOS-/- mice
develop significant hypertension even in the absence of diabetes and
develop progressive arteriolar glomerular sclerosis (the time course and
histology appearance are distinct).



Although our preliminary findings are consistent with our hypothesis
that endothelial eNOS dysfunction plays an important role in
development of diabetic nephropathy, as well as other diabetic
microvascular (and macrovascular) damage, we cannot discount
potential contributions by other potential systemic alterations seen in
the global eNOS knockout mouse.

We propose that development of a conditional knockout mouse that
will allow lineagespecific eNOS gene disruption would circumvent
these problems, offering a unigue means to investigate the role of
endothelial eNOS-derived NO in diabetic nephropathy.

Finally, this conditional knockout study may also circumvent the
postnatal death in eNOS-/- mice which has made it difficult for us to
prepare eNOS-/- diabetic mice.



