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Expression of the RNA binding protein RBM3 alters cell cycle  

progression 

The macromolecular machinery for life is generated by modulation of several steps in the 
gene expression process, including the transcription, translation and post-translational 
modification of a protein. Gene regulation gives the cell control over structure and function, 
and amount of gene expression can have a profound effect on the functions of the gene in a 
cell.  
 
RNA binding proteins are important regulators of gene expression and are involved in various 
post-transcriptional processes like mRNA stability and translation. Post-transcriptional events 
and translational regulation are important processes in the maintenance of proper gene 
expression. Defects in different post-transcriptional mechanisms are linked to oncogenesis as 
a consequence of aberrant gene expression.  
 
The cold inducible mRNA binding protein is called RBM3, which is a member of glycine-
rich protein family. RBM3 is induced in response to a variety of cellular stresses, such as cold 
shock, UV radiation and hypoxia.RBM 3 has a highly conserved RNA binding motif, which 
can bind to both RNA and DNA via an amino terminal RNA binding domain. 
 
This thesis aims to identify the role of a human cold-inducible RNA binding protein 3 
(RBM3) in cell cycle progression. The first step towards this goal was to identify the 
subcellular localization of RBM3 and then study the effect of RBM3 expression level and 
localization in cell cycle progression.  
 
The cellular localization of the endogenous RBM3 was investigated by biochemical 
fractionation and western blot analysis showed that endogenous RBM3 was located in both 
cytosolic and chromatin fraction. Additional immunofluorscence analysis confirmed the 
biochemical fractionation experiments with endogenous RBM3 staining identified to both the 
nucleus and the cytoplasm in the two lines. 
 
The study has shown that the RNA and DNA binding protein RBM3 is necessary for S-phase 
progression. RBM3 was constitutively localized to the nucleus during cell cycle and I 
concluded that RBM3 expression levels and localization were important for optimal cell cycle 
progression.  
 
The cell cycle is a highly regulated process involving a complex network of conserved 
proteins. If we can understand disruption of molecular events at the cellular level we can 
perhaps prevent or stop disease manifestation at the organismal level. 
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ABSTRACT 

 

During the activities of Human Protein Atlas program, high expression of the “RNA-

binding motif protein 3” (RBM3) has been proposed as a useful prognostic marker in 

breast, ovarian, colorectal, testicular cancer and malignant melanoma. It has been 

reported that an increased nuclear expression of RBM3 was associated with a less 

aggressive breast cancer phenotype (Jögi et al., 2009).  

 

RNA binding proteins are important regulators of gene expression and are involved in 

various post-transcriptional processes like mRNA stability and translation.  

 

The functional role of RBM3 during cell division was investigated using control sh, 

shRBM3, flag-RBM3 and GFP-RBM3. To determine whether RBM3 location varied 

during cell cycle, extract from synchronous NIH3T3 were examined by Western Blot 

analysis. I found that human RBM3 localized constitutively to the nucleus throughout 

the cell cycle and that RBM3 was found in the cytosolic fraction during G0 and 

G2/M. Furthermore, reduction of RBM3 expression RBM3 localized levels altered S 

phase progression in synchronized cultures.  

 

I concluded that RBM3 expression levels and localization were important for optimal 

cell cycle progression.  


