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Nitric oxide (NO) is known as a vasodilator, 

regulating vascular tone in smooth muscles, and 

traditionally considered cardioprotective in heart 

disease. However, recent investigations have uncov-

ered a paradoxical involvement of NO in heart fail-

ure pathogenesis. Heart failure with preserved ejec-

tion fraction (HFpEF) presents a significant clinical 

challenge, with current therapeutic strategies, 

including NO donors, often proving ineffective. De-

spite the heterogeneous nature of HFpEF, diastolic 

dysfunction (DD) emerges as a prominent feature. 

Within DD, we explore the role of neuronal nitric 

oxide synthase (nNOS) in inducing S-nitrosylation 

of histone deacetylase 2 (HDAC2). Animal models, 

including SAUNA and mild transverse aortic con-

striction mice, revealed impaired diastolic function 

and exercise tolerance, accompanied by increased 

S-nitrosylation levels. Enhanced nNOS expression 

and NO production were observed in heart samples 

from both mice and patients with left ventricular 

hypertrophy. In vivo interventions targeting nNOS 

or HDAC2 S-nitrosylation ameliorated DD devel-

opment, with nNOS knockout mice exhibiting re-

sistance to SAUNA stress. HDAC2 S-nitrosylation 

was confirmed at specific cysteine residues (C262 

and C274), and HDAC2 C262A/C274A mice main-

tained diastolic function under DD stimuli. More-

over, gene delivery of NRF2 or pharmacological 

denitrosylation with dimethyl fumarate attenuated 

DD in vivo. These findings unveil a novel mecha-

nism underlying DD pathophysiology mediated by 

nNOS-induced HDAC2 S-nitrosylation, providing 

insights into the limitations of conventional NO en-

hancement therapies for HFpEF. Importantly, they 

propose reducing NO levels or promoting HDAC2 

denitrosylation as a promising therapeutic strategy 

for refractory. 

Nitric oxide-induced protein modifications in disease 
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