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In the past 25 years plant cell biotechnology has been one of the themes of plant cell, tissue 

and organ culture research. It aimed at the production of fine chemicals such as medicines by 

means of plant cells. Originally it was thought that plant cells would be difficult to grow in 

bioreactors because of shear forces caused by stirring. These shear forces would make the 

cells to collapse. However, studies on this aspect showed that plant cells are reasonable shear 

resistant, and large bioreactors are presently used for the production of among others taxol by 

plant cells. Calculations on the economy of the system showed that at a production of 0.3g/l 

per 14 days, costs would be 1500 €/kg. This seems high, but compared to prices of 

compounds like taxol and vincristine, in fact, is quite low.  

First all efforts were focused on improving production of cell cultures for the desired 

compounds by screening for high producing cell lines and by optimizing growth and 

production media. However, in many cases this did not result in the required improvement. 

Poor understanding of the regulation of the biosynthesis of the products was a major reason to 

change the focus to studying biosynthesis in more detail. Identification of intermediates and 

the enzymes eventually led to the cloning of the genes encoding various steps in the 

pathways. This opened the way to further studies of the regulation and to metabolic 

engineering. These new possibilities have been applied both to cell and organ cultures, but 

can also be applied to the plant. Several interesting results were obtained, but not sufficient 

improvement of production to increase the number of applications. Still too many steps in the 

pathways remain unsolved, and it is now recognized that also compartmentation, and thus 

transport do play an important regulatory role. To further elucidate the pathways novel 

approaches have to be developed, as in many cases the intermediates are not known, or not 

available. Functional genomics, using transcriptomics, proteomics and metabolomics are 

presently the major approaches used for unraveling the production of secondary metabolite 

sin cell cultures. The cell cultures are a quite useful system for this purpose as they are easy to 

use for feeding experiments, and the number of cell types is limited whereas in plant tissues 

many different cell types are present, and consequently the –omes of all cell types are mixed. 

Plant cell cultures will thus be a major tool in the years to come for studying biosynthesis. 

 

References 

Verpoorte R., and Alfermann A.W. (2000) Metabolic engineering of plant secondary 

metabolism. Kluwer Academic Publishers, Dordrecht. 

Verpoorte R., Alfermann A.W. and Johnson T.S. (2007) Applications of plant metabolic 

engineering. Springer, Dordrecht.  

Verpoorte R. and  Memelink J. (2002) Engineering secondary metabolite production in plants. 

Curr. Opin. Biotechnol. 13:181-187 

 

mailto:VERPOORT@LACDR.LeidenUniv.NL

