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Metabolomics as the latest of the –omics has got quite some attention in the past years. It is a 

major tool, for example, in functional genomics, quality control of botanicals, studies on the 

activity of medicines and medicinal plants, and systems biology type of studies of the plant 

cell factory (Verpoorte et al. 2007, 2008). Metabolomics has the very ambitious objective to 

identify and quantify all metabolites in an organism. Numerous reviews have been written in 

the meantime pointing out the various advantages and limitations of the possible analytical 

methods.  

A major area for the application of metabolomics is systems biology. There are many 

definitions of systems biology. But basically systems biology is an unbiased measurement of 

as many different parameters as possible under different conditions (e.g. healthy plant versus 

infected plant) and uses various statistical/mathematical methods to determine possible 

correlations between certain compounds present and the effects observed. With other words 

there is no starting hypothesis, systems biology is fully based on observations, which are 

subsequently analyzed using various chemometric methods to find possible correlations 

between the different data, and based on that try to find (novel) explanations for what is 

observed. I.e. the hypothesis is made after the experiments.  

The methods used in systems biology include metabolomics (determining as many as possible 

metabolites in an organism, or in an extract), proteomics (to determine possible changes in an 

organism on the level of proteins) and transcriptomics (which should detect up- and down 

regulated genes), as well as all kind of physiological measurements (e.g. plant growth, leave 

size). Such a systems biology approach is quite promising as, for example, for 

phytomedicines it offers new possibilities to relate activity to certain compounds, including 

the possibility to detect synergy and pro-drugs.  

So coming back to the title, when you understand what systems biology means you have the 

answer. This might also help to understand the problem noticed by Ioannidis (2005) who has 

shown that most research findings in life sciences are false, due to biased experiments. I very 

much look forward to further discuss this with you at the meeting! 
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