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Production of human recombinant proteins (r-proteins) such as growth hormones and 
antibodies is an essential process in biotechnology industries. The commonly used biological 
expression systems for this purpose are microbial and eukaryotic cells. The eukaryotic 
expression systems such as mammalian cells are preferable for the production of human r-
protein due to the ability of mammalian cell to express the biologically active proteins. Today 
nearly 60% of the human r-proteins are produced in mammalian cells. Transient gene 
expression (TGE) and stable gene expression (SGE) are the two widely used strategies to 
produce r-proteins in mammalian cells. Stable cell lines are generated by introducing the 
transgene (gene encoding the r-protein) into the host (mammalian cell) chromosome. The 
generation of stable cell lines is a lengthy process, requires months to years and is expensive. 
Therefore TGE is a preferable technology due to the short period of time required for r-
protein production in mammalian cells. In TGE, the gene of interest is delivered into the cell 
as a small circular DNA (plasmid DNA) by a process called transfection and the r-proteins are 
produced from these genes within days to weeks. However, there are some problems 
associated with the expression of r-protein by TGE. One of the major problems is the low 
protein production when compared to the SGE. Currently, several strategies are in practice to 
improve the production from mammalian cells in TGE technology and to make TGE as a 
competitive technology to SGE. In this study I evaluated one such strategy to improve r-
protein production in mammalian cells by TGE. 
 
Previous studies demonstrated that the transcription (a process by which the messenger RNA 
of the transgene is synthesized) from plasmid DNA transferred into the mammalian cell is 
decreased due to effects like histone deacetylation (histones are proteins binding to the DNA; 
acetylation and deacetylation affects their function) and DNA methylation. One of the 
strategies to prevent the negative effects caused by histone deacetylation is using the histone 
deacetylase inhibitors (iHDACs) in TGE process. In the present study I evaluated one of such 
potential iHDAC named valproic acid (VPA) and tested its effect on r-protein production in a 
mammalian cell type called HEK 293E. I used a human antibody as a model r-protein to be 
produced in these cells. The results obtained in my study showed that VPA treatment could 
enhance the TGE protein production significantly in these cells. It was also shown that VPA 
addition after transfection improved the survival of cells, and as a consequence the cells 
produced more protein.  
 
Further I evaluated the effect of VPA on the level of the transgene messenger RNA encoding 
the human antibody in HEK 293E cells. The results showed that VPA enhanced this mRNA 
level and also improved its stability. Thus, valproic acid can be used as a potential iHDAC to 
improve TGE protein production in HEK 293E cells. 
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