
!

!

 THE EFFECTS OF GENE EXPRESSION NOISE ON 
ADIPOGENESIS 

Meera Raghavan (Tara L. Deans) 
Department of Bioengineering 

 
Phenotypic differences among a genetically identical group of cells can be 
explained by gene expression noise.  This phenomenon arises due to differences 
in the way cells in a single population allocate their transcriptional and 
translational machinery to express specific genes into proteins.  When applied, 
gene expression noise explains the heterogenic manner in which mesenchymal 
stem cells (MSCs) differentiate.  Because the differentiation lineage outcomes of 
MSCs are governed by the expression of key genes, specific to that lineage, 
variations in the levels at which these genes are expressed will result in different 
differentiation outcomes within a single populations of MSCs.  This project aims 
to better understand how noise in a nonessential gene affects adipogenesis, the 
process by which an MSC differentiates into an adipocyte, or fat cell. 
This hypothesis was tested in two phases of experimentation.  The first phase 
aimed to establish the controlled introduction of noise in the expression of 
nonessential gene, green fluorescent protein (GFP) in populations of MSCs.  
During the second phase, the effects of this noise on the process of adipogenesis 
were observed in a differentiation study using goat MSCs exhibiting different 
levels of GFP expression noise.   
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