
Abstract 
Skeletal muscle is a tissue composed of oriented and dense myofibers. Upon 
injury, a repair process, known as myogenesis, is initiated to replace damaged 
fibers. Impairment of this process may lead to muscle-related disorders and 
syndromes, such as Duchenne muscular dystrophy and cachexia. The RNA-
binding protein Human antigen R (HuR) is a key posttranscriptional master 
regulator of myogenesis.  During this process, HuR regulates the stability of 
several mRNAs, including nucleophosmin (NPM), myogenin, MyoD, and p21, 
encoding proteins that mediate the differentiation of muscle fibers. Although 
the role of HuR in myogenesis is well-established, the mechanisms modulating 
its function during this process are unknown. Chapter 2 demonstrates that a 
newly discovered posttranslational modification of HuR, poly(ADP-ribosyl)ation 
(PARylation), modulates its pro-myogenic function. I showed that poly(ADP-
ribose) polymerase 5a (PARP5a), also named tankyrase-1 (TNKS1), is essential 
for myogenesis, as its depletion and chemical inhibition result in impaired 
muscle fiber formation. Additionally, I showed that TNKS1 PARylates HuR 
during muscle fiber formation. My results revealed that TNKS1 PARylates HuR 
by binding a conserved consensus TNKS1-binding motif located in the hinge 
region of HuR. Importantly, mutating this motif prevented HuR from rescuing 
myogenesis following the knockdown of HuR, a condition known to impair 
myogenesis. I demonstrated that PARylation of HuR promotes its RNA-binding 
activity, cytoplasmic accumulation, and cleavage, which are crucial events for 
the pro-myogenic function of HuR. This work reveals a novel regulatory 
mechanism through which the function of HuR may be targeted in myogenesis, 
and potentially in other processes.  Recent work from my lab shows that HuR 
also promotes the composition and integrity of skeletal muscle. Interestingly 
we demonstrated, in that study, that HuR plays a role in promoting cancer-
cachexia-induced muscle wasting. In Chapter 3, I identified the key pro-
cachectic transcription factor, Signal Transducer and Activator of Transcription 
3 (STAT3) as a novel mRNA target of HuR during muscle wasting. I demonstrate 
that HuR binds a U-rich element in the 3’UTR of STAT3 mRNA and promotes its 
translation. My results revealed that HuR does so by inhibiting the ability of 
miR-330 to repress the translation of the STAT3 mRNA. Indeed, miR-330 
regulates the expression of STAT3 by binding to a seed element located in the 
3’untranslated region (UTR) of the mRNA.  These results demonstrate that the 
competitive interaction of HuR and miR-330 with their respective binding sites 
in the 3’UTR regulates the translation of STAT3. We, therefore, delineate a new 
mechanism through which HuR promotes muscle wasting by regulating the 
expression of STAT3. Overall, in my thesis, I show that HuR plays a dual 
function in skeletal muscle based on the conditions, and by doing so 
determines the fate of this tissue. 
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