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Academic summary  

Despite exciting and innovative improvements in clinical management of atrial fibrillation (AF), AF 

remains the most progressive cardiac tachyarrhythmia with high morbidity and mortality rates 

worldwide. The treatment of AF is approaching epidemic proportions within the total healthcare 

budget. Unfortunately, no specific therapeutic therapies exist for AF and, therefore, treatment is 

severely hampered. Reason for therapy failure is that current treatment is only symptomatic and not 

directed at targeting the molecular mechanisms underlying the pathophysiology of AF. Accumulating 

evidence shows that derailment of cardiomyocyte proteostasis (i.e. the homeostasis of protein 

expression, function, and clearance) is a central component of the molecular mechanism driving AF. In 

the current thesis, I further explored  key modulators of molecular mechanisms underlying the 

derailment of atrial cardiomyocyte proteostasis in AF, and tested whether these modulators represent 

potential druggable targets to attenuate AF progression and  biomarkers to stage AF.  

1. Novel key modulators involved in proteostasis derailment in AF 

Firstly, we explored whether a  potent HSP-inducing compound, GGA59, accelerates recovery from 

tachypacing-induced structural remodeling and contractile dysfunction in HL-1 cardiomyocytes.. It was 

observed that GGA59 can accelerate recovery of contractile function after tachypacing and the  

protective effect of GGA59 is via restoration of microtubule network.. These findings indicate that the 

induction of HSP expression is a potential target to accelerate recovery from AF-induced remodeling.  

Also, the role of class I and class IIa HDACs in AF was explored. We found that class I and class IIa HDACs 

display converse roles in AF progression. Whereas overexpression of class I HDAC3 induces 

cardiomyocyte dysfunction, class IIa HDAC5 overexpression reveals protective properties. Accordingly, 

HDAC3 inhibitors and HDAC5 nuclear boosters show protection from TP-induced changes and 

therefore may represent interesting therapeutic options in clinical AF. 

Sacroplasmic reticulum (SR)-mitochondrial crosstalk via microtubule network is critical to maintain 

cardiac health. Therefore, we also explored the role of microtubules and SR-mitochondrial contacts 

(SMCs) in AF, and observed that microtubule preservation prevented SMC reduction and contractile 

dysfunction in experimental models for AF and high glucose-induced arrhythmia. AF patients with 

underlying diabetes reveal significant reduction of SMC. Therefore, the SMC-microtubule pathway may 

play a critical role in clinical AF onset and progression.  

We observed that PARP1 activation is a key process in experimental AF by conferring depletion of the 

cellular content of nicotinamide adenine dinucleotide (NAD+), an important component for cell 

function. We identified  induction of DNA damage to result in extended activation of PARP1, and 



subsequent NAD+ depletion, as key events in cardiomyocyte functional loss and experimental AF 

progression. Importantly, inhibition of PARP1 activation prevents NAD+ depletion and conserves 

cardiomyocyte function in experimental model systems of AF, thereby attenuating disease progression. 

Our findings indicate that inhibition of PARP1 may serve as a novel therapeutic target in AF by 

conserving the cardiomyocyte metabolism. 

2. Novel biomarkers to stage AF 

More progressive AF stages are associated with therapy failure. When a patient is diagnosed with AF, 

no effective diagnostic tool is available to stage AF, and as such the selection of the most suitable 

therapy is hampered. Therefore, we explored novel biomarkers for AF staging based on our 

mechanistic research findings. 

Interestingly, AF is intimately linked with DNA damage in experimental and clinical AF. Therefore, we 

explored whether oxidative DNA damage represents a potential biomarker to stage AF and predicts AF 

recurrence and post-operative AF (POAF) onset. We observed that the level of 8-hydroxy-2′ -

deoxyguanosine (8-OHdG) is closely correlated to the stage of AF, as the level gradually increases 

during progression of this arrhythmia. Furthermore, 8-OHdG associates with both AF recurrence after 

ablative treatment and post-operative AF onset after cardiac surgery. Taken together, the level of 8-

OHdG may represent a potential diagnostic biomarker for AF staging as well as prediction of AF 

recurrence and early post-operative AF after treatment. 

Emerging evidence indicate that Long non-coding RNAs (lncRNAs) are involved in the pathogenesis of 

AF. We explored the association between levels of three lncRNAs, OXCT1-AS1 (Sarrah), urothelial 

carcinoma-associated 1 (UCA1) and the mitochondrial lncRNA uc022bqs.q (LIPCAR) and the degree of 

electrical conduction disorders in atrial tissue and serum samples of AF patients and controls in sinus 

rhythm, and found that Sarrah and UCA1 are significantly up-regulated in serum samples of PAF, and 

not PeAF patients compared to controls. Interestingly, there is a strong correlation between Sarrah 

and UCA1 levels in serum samples of these patients, indicating that Sarrah and UCA1 may represent 

potentially combined markers to stage AF. Sarrah and LIPCAR levels were significantly reduced in RAAs 

of PAF compared to PeAF and controls, and significantly elevated in serum samples of PeAF patients. 

Moreover, in RAA and serum samples of AF and SR patients undergoing cardiac surgery, Sarrah levels 

significantly correlates with degree of voltage, and UCA1 significantly correlates with the degree of 

conduction delay and block, suggesting that Sarrah and UCA1 levels reflect the degree of 

electropatholgoy and stage AF. 



In summary, we identified several novel molecular key modulators to underlie AF. In addition these 

key modulators represent druggable targets and potential biomarkers to stage AF and predict 

recurrence of AF after treatment.  

 


