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Abstract: 

 
Post-transcriptional gene regulation is an essential process by which all vertebrate 

organisms regulate gene expression across a wide array of cell types.  Such 

regulation is of particular importance within neurons, as the highly polarised 

nature of such cells requires that gene expression be tightly regulated in a spatio-

temporal manner throughout both proximal and distal regions of the cell.  RNA-

binding proteins have been shown to regulate a wide range of post-transcriptional 

regulatory processes, and one family of vertebrate RNA-binding proteins, the Hu 

family, has been implicated in neuronal specification and differentiation.  Of the 

four proteins in the Hu family, two (HuC and HuD) are uniquely neuronal, whilst 

one (HuB) is expressed both in neurons and the early embryo.  The fourth (HuA) is 

expressed ubiquitously.  Each of the four Hu proteins binds RNA in a sequence-

specific manner, mediated by three RNA recognition motifs (RRMs) present in each 

family member, and are believed to regulate mRNA translation, localisation, and/or 

message stability.  However, little information is currently available regarding the 

molecular mechanisms by which the neuronal Hu proteins mediate their effects.  

Thus, whilst HuA has been demonstrated to bind to AU-rich elements (AREs) in the 

3’UTRs of a number of labile mRNA messages, little information is currently 

available regarding the specific RNA sequences that mediate RNA binding by the 

neuronal Hu proteins.  Furthermore, a number of studies have demonstrated that 

the function of HuA relies upon a number of direct protein-protein interactions.  

However, to date few interactions have been identified for the neuronal Hu 

proteins.  Identification of the RNA sequences bound by the neuronal Hu proteins 

and examination of the protein cofactors that mediate the function of these 

proteins in respect to such bound messages is essential in order to develop an 

understanding, both of the role played by the neuronal Hu proteins during 

development, and of the mechanisms by which these functions are achieved. 
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Herein we describe the development of a protocol for the efficient expression and 

purification of active recombinant HuC, in addition to the subsequent application 

of this protein to an investigation of the mRNA sequence motifs that mediate RNA 

binding by this neuronal Hu family member.  Moreover, we demonstrate that HuC 

preferentially binds to RNAs containing short, interspersed uridine-rich sequence 

motifs in vitro.  Additionally, we present evidence which suggests that Hu-bound 

RNA sequences identified by the Cross-Linking and Immunoprecipitation (CLIP) 

method do not necessarily represent sites of direct HuC binding, and thus that 

further study is required in order to identify the complement of mRNAs bound by 

each neuronal Hu protein.  Furthermore, we describe the identification of a 

number of putative HuC protein-protein interactors by means of yeast two-hybrid 

analysis, in addition to the development of a protocol for the specific 

immunoprecipitation of the neuronal Hu proteins.  This protocol may be applied 

both to the confirmation of putative protein interaction partners, and the 

identification of further protein interactors that mediate the function of the 

neuronal Hu proteins during neuronal development.  Together, these studies 

represent the necessary first steps toward a complete understanding of the 

molecular mechanisms that underlie the function of these proteins, and provide an 

essential foundation for further studies on the role of the neuronal Hu family 

proteins during neuronal development. 
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RNA  ribonucleic acid 
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RRM  RNA recognition motif 

v 



6 
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sv  splice variant 
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