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Production of biosimilar protein-based drugs in plant 
bioreactors

An overview of plant-based therapeutic protein production will be presented. Biologic drugs are 
typically produced in mammalian cell bioreactors; however, these systems are associated with high 

production costs as well as time-consuming cell culture and scale-up processes. In an attempt to meet 
rising market demands, pharmaceutical companies are working to improve the efficiency of existing 
biopharmaceutical production systems and to increase the number of production facilities. In spite of 
these efforts, the pharmaceutical industry may not be able to meet consumer demands as biosimilars 
begin to make market entries. Therefore, alternative expression systems and processes for the production 
of biologic drugs are being developed. “Biopharming,” or the agricultural production of therapeutic 
proteins is one alternative to traditional mammalian cell-based expression systems, as IgG antibodies 
were first successfully expressed in transgenic tobacco plants in 1989. Since then, a wide variety of 
genetically modified plant hosts have been used for recombinant therapeutic protein production. In 
comparison to mammalian systems, plant bioreactors offer many advantages for the pharmaceutical 
industry, including lower upstream production costs, speed of manufacturing, indefinite scalability and 
ease of handling. Plants also offer the advantage of biological safety, as there is no risk of contamination 
with zoonotic pathogens. Challenges for the production of protein-based drugs by plant bioreactors, 
including higher downstream processing and purification costs, and the requirement for modifying 
plant-specific post-translational glycosylations will also be discussed.
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