
 

 

Gene expression profiling as a tool for quality by design for process development of antibody 

biosimilars 

Introduction:  

Glycosylated therapeutics proteins, such as monoclonal antibodies and fusion proteins are 

considered highly complex products compared to non-glycosylated single-chain proteins for  

manufacturing at large scale. The manufacturing process is still challenged with extensive regulatory 

oversight and rigorous end of line testing. This is mainly due to a lack of understanding how critical 

process parameters (CPP) influence the critical quality attributes (CQA) during the cultivation in the 

upstream process. Regulations worldwide  require a holistic approach where decisions made during 

process development and optimization are based on scientific justification and not only empirical 

information.   

Aim:  

My research investigates underlying  the  gene expression profiling and glycosylation structures of 

the protein by comparing these for different production systems (controlled vs uncontrolled, fed-

batch vs Perfusion, different feeding strategies, different clones, etc..).  

Background: 

Recombinant Chinese hamster ovary (CHO) cells lines are considered the most reliable host system 

for production of  glycoproteins for human therapeutic use. Often biopharmaceutical manufacturers 

of process development, such as choosing clones for upscale productions and finding optimal process 

conditions, based on empirical knowledge. This results in suboptimal processes, but also leads to 

failures during the scale-up of the process and during actual production.  

Publication of the genome sequence of the CHO-K1 cell line in 2011, allowed for the use of OMIC 

tools approaches to investigate the physiology of CHO cells. It is important for new inventors and 

biosimilars manufacturer industry to show a deep understanding of all the aspect that could affect 

the quality of their product by using state of art techniques such as, for example, Gene expression 

profiling, which could be used to associate and correlate genes expression pattern to desirable 

product quality. However, glycoproteins classify as one of highest complicated products within the 

currently available medicines. Using a variety of analytical methods to analyze the quality of 

monoclonal antibodies combined with OMIC tools will be a powerful approach to improving process 

development. 

 

 

 

 



 


