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Abstract

cGMP-independent nitric oxide (NO) signaling occurs via S-nitrosylation. We evaluated whether
aberrant S-nitrosylation operates in the penis under conditions of cavernous nerve injury and
targets proteins involved in regulating erectile function. Adult male Sprague-Dawley rats
underwent bilateral cavernous nerve crush injury (BCNI) or sham surgery. Rats were given a
denitrosylation agent N-acetylcysteine (NAC, 300 mg/kg/day) or vehicle in drinking water starting
2 days before BCNI and continuing for 2 weeks following surgery. After assessment of erectile
function (intracavernous pressure), penes were collected for measurements of S-nitrosylation by
Saville-Griess and TMT-switch assays and PKG-I function by immunoblotting of phospho (P)-
VASP-Ser-239. Erectile function was decreased (P<0.05) after BCNI, and it was preserved
(P<0.05) by NAC treatment. Total S-nitrosothiols and total S-nitrosylated proteins were increased
(P<0.05) after BCNI, and these were partially prevented by NAC treatment. S-nitrosylation of sGC
was increased (P<0.05) after BCNI, and it was prevented (P<0.05) by NAC treatment. S-
nitrosylation of eNOS was increased (P<0.05) after BCNI, and showed a trend towards decrease
by NAC treatment. Protein expression of P-VVASP-Ser-239 was decreased (P<0.05) after BCNI,
and showed a trend towards increase by NAC treatment. In conclusion, erectile dysfunction
following BCNI is mediated in part by S-nitrosylation of eNOS and its downstream signaling
mediator GC, while denitrosylation protects erectile function by preserving the NO/cGMP
signaling pathway.

INTRODUCTION

Erectile dysfunction (ED) is a common consequence of radical prostatectomy, despite
advances in surgical techniques, such as nerve-sparing and robot-assisted surgery (1). The
rates of ED range from 12 to 96% in men undergoing radical prostatectomy (2). This
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complication is associated with cavernous nerve injury with effects observed in the penis at
cellular and molecular levels. Cellular changes include apoptosis of smooth muscle and
endothelial cells, decreased number of blood vessels, and increased fibrosis of the corporal
tissue (3-8). At the molecular level, oxidative stress and RhoA/ROCK pathway are increased
(9-12), while expressions of endothelial nitric oxide (NO) synthase (eNOS) and neuronal
NO synthase (nNOS) mRNA and protein, and NO production, are decreased (13-16).

NO signaling in the penis is mediated through a well recognized signal transduction pathway
involving activation of soluble guanylyl cyclase (sGC) and 3”,5"-cyclic guanosine
monophosphate (cGMP)-induced activation of protein kinase G (PKG, 17, 18). It is
increasingly recognized that NO signaling is also mediated by S-nitrosylation, an alternative
signaling pathway for NO that mediates cGMP-independent effects (19, 20). S-nitrosylation,
the covalent attachment of a NO group to the thiol side chain of cysteine on proteins and
peptides to form S-nitrosothiols (SNOs), has emerged as an important mechanism for
dynamic, post-translational regulation of many proteins, including NOS enzymes
themselves. The levels of SNO proteins are regulated by denitrosylation and
transnitrosylation (21). Denitrosylation is achieved by the action of enzymes such as the
thioredoxin family of proteins and S-nitrosoglutathione reductase (22). Transnitrosylation
refers to the reaction of an S-nitrosothiol with a neighboring cysteine residue within the
same or an adjacent protein, or with glutathione, and is the major mechanism for generating
SNO proteins in vivo (23).

We recently demonstrated the importance of transnitrosylation mechanisms in the penis in
physiologic NO signaling, such that unchecked nitrosylation decreases NO bioactivity and
increases oxidative/nitrosative stress (24). Whether S-nitrosylation is involved in pathologic
effects in the penis and exerts deleterious effects with respect to erection preservation under
conditions of penile neuropathy is unknown. In this study, we hypothesized that increased S-
nitrosylation of key mediators of penile erection in the penis is induced by cavernous nerve
injury, contributing to erectile impairment, while denitrosylation in the face of cavernous
nerve injury protects erectile function by preserving NO/cGMP signaling pathway function.

MATERIALS AND METHODS

Animals

Adult male Sprague—Dawley rats (325-350 g; Charles River Breeding Laboratories,
Wilmington, MA) were used. All experiments were conducted in accordance with the ethical
standards of the Johns Hopkins University School of Medicine Guidelines for the Care and
Use of Animals.

Bilateral cavernous nerve crush injury

To perform bilateral cavernous nerve crush injury (BCNI), rats were anesthetized with
Isofluorine inhalation (Oxygen flow rate 0.8-1.5 I/min, Isofluorine 2.5%). Prostate and
bilateral major pelvic ganglia were identified via a midline lower abdominal incision, and
left and right cavernous nerves were isolated. Both nerves were crushed 1-2 mm distal to the
major pelvic ganglia. To limit variability, all surgeries were completed by the same trained
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investigator. BCNI was induced by crushing nerves with a fine-grade hemostat for 2 minutes
(25). Sham surgeries were completed by exposing the cavernous nerves but not manipulating
them.

N- acetyl- L-cysteine (NAC) treatment

Rats were randomly divided into 4 groups (n = 9-12/group): Sham+Vehicle, Sham+ N-
acetyl-cysteine (NAC), BCNI+Vehicle, and BCNI+NAC. NAC, an antioxidant and a
denitrosylating agent (Sigma-Aldrich, St. Louis, MO), was given to rats in drinking water
starting 2 days before BCNI or sham injury and continuing for 2 weeks after the surgery.
NAC was prepared fresh daily and its pH was adjusted to 7. NAC was given at 300
mg/kg/day (5 g/l), and the dose was monitored by measuring consumption of water/day/rat
(26).

In vivo erection studies

Erectile function was measured two weeks following BCNI or sham injury by monitoring
intracavernous pressure (ICP) in anesthetized rats (50 mg/kg ketamine/5 mg/kg xylazine,
intraperitoneal injections), as described previously (9, 10, 25). Briefly, cavernous nerves
were isolated via a midline abdominal incision, and the crura of the penis were identified.
ICP was monitored and recorded via a 25-gauge needle inserted into the left crus connected
via PE-50 tubing to a pressure transducer (DI-190; Dataq Instruments, Akron, OH). For
electrically stimulated penile erections, a bipolar electrode attached to a Grass Instruments
S48 stimulator (Quincy, MA) was placed around the cavernous nerve at 1-2 mm distal to the
crush site. Stimulation parameters were 1, 2, and 4 Volts at a frequency of 16 Hz with
square-wave duration of 5 msec for 1 min. Mean arterial pressure (MAP) was continuously
monitored after cannulation of the right carotid artery with polyethylene-60 tubing.
Response parameters (maximal ICP above baseline, indicating maximum pressure that is
reached during cavernous nerve electrical stimulation, and ICP area above baseline,
indicating the ICP response for the duration of cavernous nerve electrical stimulation) were
calculated using MATLAB software (Mathworks, Natick, MA). NAC dosing and erectile
function measurement were performed in a blinded fashion, by 2 persons. Following
measurement of ICP on a group of rats (n=5-8), penes were snapped frozen for molecular
analyses of S-nitrosylaion. A separate group of rats (n=4), which did not undergo erectile
function measurement, was used for penes collection for measurement of P-VVASP (Ser-239),
in order to avoid confounding effect of repeated electrical stimulation of the cavernous nerve
on this measurement.

Saville-Griess assay

Saville-Griess assay, a colorimetric method based on the breakdown of SNO by mercury,
was used to measure total S-nitrosothiols and total S-nitrosylated proteins (27). Rat penis
was pulverized by mortar-pestle in liquid nitrogen. Lysates were prepared in Griess lysis
buffer (50 mM Tris—HCI, pH 8.0, 150 mM NaCl KCI, 5 mM KCI, 1% Triton-X100, 1 mM
PMSF, 1 mM bathocuproinedisulfonic acid, 1 mM EDTA and 10 mM N-ethymaleimide) and
centrifuged at 12,000 x g at 4 C for 15 minutes. Protein concentrations in lysates were
measured with BCA protein assay reagent kit (Pierce Biotechnology, Rockford, IL). For
assay of total S-nitrosothiol, 1 mg of lysate was incubated with 1% sulfanilamide and 0.1%
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N-(1-naphthyl) ethylenediamine with or without 0.4 mM HgClI2 for 20 min at room
temperature in a microplate. The RSNO content was measured photometrically at 550 nm
(Microplate reader, Model 680, BioRad), and the data were calculated as optical density /
mg proteins. For assay of total S-nitrosylated proteins, 5 mg of lysate was passed through
Hitrap desalting columns (GE Health Care, Piscataway, NJ) pre-equilibrated with Griess
lysis buffer. Total protein-SNOs were separated from low molecular weight S-NO by
desalting with 150 mM NaCl (27, 28), and the content of total nitrosylated proteins was
measured after incubation with 1% sulfanilamide and 0.1% N-(1-naphthyl) ethylenediamine
in the presence or absence of 0.4 mM HgCl2 at room temperature for 20 min. Data were
calculated as optical density at 550 nm / mg proteins loaded on the column.

TMT switch assay

TMT switch assay, which indirectly detects Cysteine-SNO through their reduction by
ascorbate into free thiols for subsequent labeling with TMT and detection by Western blot
with anti-TMT antibody, was performed using a commercially available kit (Pierce S-
Nitrosylation Western Blot Kit, Thermo Scientific, Rockford, IL). Penis lysates were
prepared in HENS buffer (50 mM Tris-HCI, pH 8.0, 150 mM KCI, 1% Nonidet-P40, 1 mM
PMSF, 1 mM bathocuproinedisulfonic acid, 1 mM EDTA and 10 mM N-ethymaleimide) as
described (29) with some modifications. Briefly, 7 mg DTT-free samples were treated with
methyl methanethiosulfonate (20 MM MMTS) in a buffer (250 mm HEPES, pH 7.7, 10 mm
EDTA, 0.1 M neocuproine, 2.5% SDS) to block free thiols. Unreacted MMTS were removed
by protein precipitation in acetone at =20 C, followed by resuspending acetone precipitated
samples in HENS buffer. Sodium ascorbate was added to samples (except for negative
controls) to convert the cysteine residues that had been S-nitrosylated to free thiols, which
were then tagged with TMT. Tagged proteins were immunoprecipitated using anti-eNOS,
anti-nNOS, or anti-sGC alphal antibody (rabbit polyclonal from Cell Signaling Technology,
Beverly, MA, #9572 and #4234, and Sigma-Aldrich Chemical, St. Louis, MO, #G-4280,
respectively) conjugated with protein- A/G agarose (Santa Cruz Biotechnology Inc.),
according to manufacturer’s protocol (Abcam, Cambridge, MA). Briefly, diluted solution of
antibody was prepared in 1 mg/ml BSA/PBS (0.2 ug antibody/100ul dilution buffer). Protein
AJG bead slurry (50%/PBS) and diluted antibody solution were gently mixed at 1:1 ratio and
rotated for 1 hr at 4 C. After centrifugation at 2,000 x g for 5 min, the pellet was
resuspended in a dilution buffer after repeated washing. Western blot was performed against
TMT. Because of high protein content required for the assay, total of 3—-4 measurements
were performed.

Western blot

Minced penile tissue was homogenized as described (30). Penile homogenates (50 pg) were
resolved on 4-20% Tris gels and transferred to polyvinylidene difluoride membrane.
Membranes were probed with polyclonal rabbit anti-phospho (P)-vasodilator-stimulated-
protein (VASP) (Ser-239) antibody (Cell Signaling Technology, #3114) at 1:500 dilution.
Membranes were then stripped and probed with rabbit anti-VASP (Cell Signaling
Technology, #3132) at 1:1,000 dilution (31). For TMT-switch assay, TMT-tagged eNOS,
nNOS, and sGC were immunoprecipitated and Western blotted against mouse anti-TMT
antibody (1:1,000, Pierce S-Nitrosylation Western Blot Kit). A separate set of penile
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homogenates (30 pg) was run on a gel for p-actin (Sigma-Aldrich) at 1:5,000 dilution as a
loading control for S-nitrosylated proteins (26). Bands were detected by horseradish
peroxidase conjugated anti-rabbit or anti-mouse antibodies (GE Healthcare, UK), and
analyzed using National Institutes of Health Image software. Results were expressed relative
to vehicle-treated sham rats.

Statistical analyses

The number of animals was chosen to achieve a power of test of 0.80 to 0.85 with a
probability of a Type | error to 0.05. The program GraphPad Prism (GraphPad Software)
was used for statistical analysis. For ICP and Saville-Griess analyses, statistical analyses
were performed using one-way analysis of variance, followed by Newman—-Keuls multiple
comparison test. The data were expressed as the mean + standard error of the mean (SEM).
For comparison of Western blot data between treatment groups, a non-parametric Kruskal-
Wallis test was used, due to a small number of samples. For comparison of Western blot data
between Sham and each treatment group, one-sided Mann-Whitney test was used to
compare the experimental groups with the normalized control ratio (32). A value of P< 0.05
was considered to be statistically significant.

RESULTS

NAC treatment did not affect body weights

NAC treatment did not affect body weight gain (P>0.05) in sham (water treated rats: + 27.3
+ 3.1 g vs NAC treated rats: + 28.5 + 1.8 g) or BCNI (water treated rats: + 23.3 £ 3.1 g vs
NAC treated rats: + 24.8 + 2.4 g) rats.

Cavernous nerve injury induces ED, which is prevented by NAC treatment

Cavernous nerve injury resulted in significantly (P<0.05) decreased erectile function
(measured as maximal ICP/MAP and total ICP/MAP) compared to sham surgery (Fig. 1). At
a low stimulation intensity (2 volts), both maximal ICP/MAP and total ICP/MAP were
significantly (P<0.05) increased in BCNI rats treated with NAC compared to vehicle
treatment, but total ICP/MAP was still significantly (P<0.05) lower than that of sham
animals. At a higher stimulation intensity (4 volts), NAC significantly (P<0.05) increased
erectile function relative to that of vehicle treated BCNI rats to levels comparable to sham
animals. NAC did not affect erectile response in sham rats. These results evince NAC
treatment in the prevention of ED following BCNI.

Total S-nitrosothiols and total S-nitrosylated proteins are increased in the penis after
cavernous nerve injury, which is partially prevented by NAC treatment

Cavernous nerve injury resulted in significantly (P<0.05) increased content of total S-
nitrosothiols (Fig. 2A) and total S-nitrosylated proteins (Fig. 2B) in the penis, as measured
by Saville-Griess assay. NAC treatment of BCNI rats significantly (P<0.05) reduced both
measurements, but they were still significantly (P<0.05) higher than that of sham animals.
NAC treatment did not affect the content of total S-nitrosothiols and total S-nitrosylated
proteins in the penis of sham rats. These results indicate that NAC treatment partially
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prevented BCNI-induced increases in total S-nitrosothiols and total S-nitrosylated proteins
in the penis.

S-nitrosylation of eNOS is increased in the penis after cavernous nerve injury, and
decreased by NAC treatment

Cavernous nerve injury resulted in significantly (P<0.05) increased eNOS S-nitrosylation in
the penis, as measured by TMT-switch assay (Fig. 3). NAC treatment of BCNI rats reduced
eNOS S-nitrosylation approximately 1.5 fold, but it did not reach statistical significance.

NAC treatment did not affect eNOS S-nitrosylation in the penis of sham rats. These results
show that NAC treatment showed a trend towards prevention of BCNI-induced increases in
eNOS S-nitrosylation in the penis.

NNOS is not S-nitrosylated in the rat penis

TMT-switch assay did not reveal nitrosylated nNOS in the penis of rats with or without
BCNI and NAC treatment (data not shown).

S-nitrosylation of sGC is increased in the penis after cavernous nerve injury, which is
prevented by NAC treatment

Cavernous nerve injury resulted in significantly (P<0.05) increased sGC S-nitrosylation in
the penis, as measured by TMT-switch assay (Fig. 4). NAC treatment significantly (P<0.05)
decreased sGC S-nitrosylation in penes of BCNI rats to levels comparable to sham levels,
and it had no effect on sGC S-nitrosylation in the penis of sham rats. These results
demonstrate that NAC treatment prevented BCNI-induced increases in sGC S-nitrosylation
in the penis.

Protein expression of P-VASP (Ser-239) is decreased in the penis after cavernous nerve
injury, and increased by NAC treatment

The phosphorylation state of VASP on Ser-239, a substrate of PKG-1, is a surrogate
parameter of PKG-1 function and represents the integrity of the NO/cGMP signaling
pathway (33). Cavernous nerve injury resulted in significantly (P<0.05) decreased levels of
P-VASP (Ser-239) in the penis, as measured by Western blot (Figure 5). NAC treatment
increased P-VASP (Ser-239) expression in penes of BCNI rats approximately 2-fold, but it
did not reach statistical significance. NAC treatment had no effect on P-VASP (Ser-239)
expression in the penis of sham rats. These results suggest that NAC treatment showed a
trend towards prevention of BCNI-induced decrease in PKG function in the penis.

DISCUSSION

Our results show that ED under conditions of penile neuropathy induced by cavernous nerve
injury is mediated in part by S-nitrosylation of eNOS and its downstream signaling mediator
sGC. We also show that denitrosylation in the face of cavernous nerve injury may protect
erectile function by preserving NOS signaling pathway function.
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The structure and function of many proteins are dynamically regulated by S-nitrosylation.
NOS enzymes themselves can be self-nitrosylated, and thus inhibited, leading to altered NO
signaling responses (34, 35). In endothelial cells, S-nitrosylated eNOS exhibits reduced
catalytic activity and indicates the loss of the enzyme’s functional coupled state (34, 36, 37).
Furthermore, S-nitrosylation of eNOS is inversely related to eNOS phosphorylation on
Ser-1177, a site associated with eNOS activation (34). Here, we found that total S-
nitrosothiols and total S-nitrosylated proteins are increased in the penis following cavernous
nerve injury, in association with ED, suggesting the involvement of S-nitrosylation in
cavernous nerve injury-induced ED. More importantly, we found that S-nitrosylation of
eNOS was also increased in the penis after cavernous nerve injury, implying that this
posttranslational modification of eNOS is a novel mechanism that may reduce the enzyme’s
activity in the face of cavernous nerve injury. These findings are in line with previous studies
showing decreased eNOS activity by decreased eNOS phosphorylation on Ser-1177 in the
penis of rats and mice following cavernous nerve injury (7, 38). Furthermore, we show that
S-nitrosylation of sGC is also increased in the penis following cavernous nerve injury,
conceivably attenuating the function of the NO downstream signaling mediator PKG.
Indeed, phosphorylation of VASP (Ser-239), a target of PKG, was decreased in the
neuropathic penis, supporting our hypothesis. S-nitrosylation of SGC has previously been
shown to inhibit its enzymatic activity in human umbilical vein endothelial cells, aortic
smooth muscle cells, and cardiomyocytes, resulting in attenuation of NO-induced sGC
activation and subsequent PKG activation (39-42). Interestingly, VASP, a constituent of
focal adhesions with the main role in maintaining vascular barrier integrity, may itself be S-
nitrosylated by proinflammatory agents, resulting in the disruption of barrier integrity and
increased endothelial permeability (43). Further studies will delineate whether eNOS-
mediated S-nitrosylation of VASP, or changes in VASP protein expression, are linked to ED
in response to cavernous nerve injury.

To confirm that cavernous nerve injury induced ED through S-nitrosylation of eNOS and
sGC, we treated rats with NAC starting 2 days prior to nerve injury. NAC is a physiologic
precursor of glutathione, which may act by scavenging superoxide or by facilitating the
reversion of S-nitrosylation due to thiol depletion (26, 39, 44). Within cells, glutathione and
L-cysteine are important sources of thiol groups, which are able to accept and transfer NO
by transnitrosylation. Our results, showing that NAC prevented cavernous nerve injury-
induced erectile dysfunction and S-nitrosylation of sGC, and showed a trend towards
preventing cavernous nerve injury-induced S-nitrosylation of eNOS and PKG dysfunction,
support the idea that cavernous nerve injury-dependent S-nitrosylation of main mediators of
erectile function is a mechanism of ED. However, because NAC is an effective scavenger of
free radicals as well as a major contributor to maintenance of the cellular GSH status and
thus a denitrosylating agent, we cannot exclude that both effects of NAC may be involved in
its protective effect observed in this animal model.

In this study, we could not detect nNOS S-nitrosylation in the penis. S-nitrosylation of
nNOS and the consequent decrease in this enzyme’s activity has been documented in
primary cortical and hippocampal neurons (35, 45) and brainstem (46). Our findings imply
that S-nitrosylation mainly affects eNOS and its downstream signaling in the neuropathic
penis induced by cavernous nerve injury, while other modifications of nNOS, such as
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decreased synthesis (8, 13, 14, 47, 48) may be primarily responsible for neurogenic ED in
this condition. It is also possible that nNOS is S-nitrosylated in the neuropathic penis but to
a smaller extent than eNOS, making this posttranslational modification hard to detect with
available techniques.

The mechanism underlying cavernous nerve injury-induced increased S-nitrosylation of
target proteins in the penis is not known. S-nitrosylation depends on the intracellular redox
state, and this posttranslational modification occurs in the presence of increased oxidative
and nitrosative stress (49). Increased oxidative/nitrosative stress leads to a decreased
intracellular glutathione pool, which may favor SNO formation by attenuating
transnitrosylation or denitrosylation (22). Increased oxidative stress and decreased
expression of antioxidant factors have been described in the penis following cavernous nerve
injury (9-11), suggesting altered redox state as a cause of increased S-nitrosylation.
Increased NO production via the inducible NOS (50) and overactive, but dysfunctional
nNOS (35), has also been shown to increase S-nitrosylation levels. It is possible that INOS
expressed in infiltrated immune cells in the corpus cavernosum under conditions of
cavernous nerve injury may have played a role in the observed protein S-nitrosylation. S-
nitrosylation is mainly dependent upon a dynamic denitrosylation process such as that
regulated by the thioredoxin system and S-nitrosoglutathione reductase (22). As such, it is
conceivably that once induced, protein S-nitrosylation may be propagated in the absence of
nitrosylating agents (NO and reactive oxygen/nitrogen species).

We acknowledge that several additional research areas require investigation. The assessment
of functional integrity of the corpus cavernosum with and without NAC treatment could be
reinforced by quantitating eNOS and nNOS content and oxidative stress in the corpus
cavernosum. Future experiments will be required to determine the dose-dependency of NAC,
as well as effects of other denitrosylating agents, to further substantiate our finding.
Furthermore, for this study we initiated treatment with NAC before cavernous nerve injury
to evaluate the preventive action of this denitrosylating agent. Further studies may determine
the effectiveness of NAC given post cavernous nerve injury short- and long term in reversing
S-nitrosylation and producing functional outcomes in this model.

Our study is the first to show that nitrosylation occurs in the penis after cavernous nerve
injury and contributes to erectile dysfunction; as such, many questions remain unanswered
and should be topics of further investigations. For example, the use of specific NOS
inhibitors and mice lacking eNOS, nNOS, iNOS, or all NOS isoforms, would be crucial to
determine which NOS isoform contributes to nitrosylation in the setting of cavernous nerve
injury. Experimental manipulation of specific enzymatic sources of oxidative/nitrosative
stress, such as uncoupling of a specific NOS isoform, NADPH oxidase, or xanthine oxidase,
would also further our knowledge of the sources of oxidative stress aiding to nitrosylation in
animal models of cavernous nerve injury. In addition, using mice deficient in denitrosylation
mechanisms, such as GSNOR-deleted mice, would specifically implicate the significance of
denitrosylation in the cavernous nerve injury-induced ED.

In summary, we describe S-nitrosylation of eNOS and sGC in the penis to be a novel
mechanism for the derangement of NO signaling pathway that promotes ED under
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nditions of cavernous nerve injury. We also determine that denitrosylation in the face of

cavernous nerve injury may protect erectile function by preserving NO/cGMP signaling
pathway function.
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Fig. 1.
Erectile function is decreased in rats with cavernous nerve injury, which is prevented by

treatment with a denitrosylating agent NAC. Sham-injured and BCNI-rats were treated with
vehicle or NAC (300 mg/kg/day) starting 2 days before BCNI or sham injury and continuing
for 2 weeks after the surgery. Electrical stimulation of the cavernous nerve was performed as
voltage response (1, 2, and 4 V) at 16 Hz with square-wave duration of 5 msec for 1 min.
Representative ICP and MAP responses to 4 V electrical stimulation (A). The stimulus
interval is indicated by a solid bar. Erectile response to electrical stimulation of the
cavernous nerve is indicated by maximal ICP/MAP (B) and total ICP/MAP (C). Each bar
represents the mean £ SEM of 5-8 rats. *P < 0.05 vs. Sham + \kehicle; #P < 0.05 vs. BCNI +
Vehicle.
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Fig. 2.

Total S-nitrosothiol and total S-nitrosylated proteins are increased in the penis after
cavernous nerve injury, which is partially prevented by treatment with a denitrosylating
agent NAC. Saville-Griess assay was performed without (A, for total S-nitrosothiol) or with
(B, for total S-nitrosylated proteins) desalting to eliminate low molecular weight nitrosylated
thiols. Each bar represents the mean + SEM of 6 rats. *P < 0.05 vs. Sham + Vehicle; #P <
0.05 vs. BCNI + \ehicle.
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S-nitrosylation of eNOS is increased in the penis after cavernous nerve injury, and is
decreased by treatment with a denitrosylating agent NAC. eNOS S-nitrosylation was
measured by TMT-switch assay consisting of immunoprecipitation of TMT-tagged proteins

with anti-eNOS antibody, followed by Western blot against TMT. Upper panels are

representative Western immunoblots of eNOS-SNO and B-actin in penes of Sham+Vehicle,
Sham+NAC, BCNI+Vehicle, and BCNI+NAC rats (lanes 2-5). Lower panel represents
quantitative analysis of eNOS-SNO/B-actin in the same treatment groups. No S-nitrosylation
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of eNOS could be detected in penile tissue of BCNI+Vehicle rats in the absence of ascorbate
(lane 1). n=3
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Fig. 4.
S-nitrosylation of sGC is increased in the penis after cavernous nerve injury, which is

prevented by treatment with a denitrosylating agent NAC. sGC S-nitrosylation was
measured by TMT-switch assay consisting of immunoprecipitation of TMT-tagged proteins
with anti-sGC antibody, followed by Western blot against TMT. Upper panels are
representative Western immunoblots of sGC-SNO and B-actin in penes of Sham+Vehicle,
Sham+NAC, BCNI+Vehicle, and BCNI+NAC rats (lanes 1, 2, 4, 5). Lower panel represents
guantitative analysis of sSGC-SNO/B-actin in the same treatment groups. No S-nitrosylation
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of sGC could be detected in penile tissue of BCNI+Vehicle rats in the absence of ascorbate
(lane 3). n=4.
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Fig. 5.

Pr%tein expression of P-VASP (Ser-239) is decreased in the penis after cavernous nerve
injury, and is increased by treatment with a denitrosylating agent NAC. Upper panels are
representative Western immunoblots of P-VVASP (Ser-239)/VVASP in penes of Sham+Vehicle,
Sham+NAC, BCNI+Vehicle, and BCNI+NAC rats. Lower panel represents quantitative
analysis of P-VASP/VASP in the same treatment groups. n=4.
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