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	Natural products always had a major impact on drug discover, particularly for clinical cancer chemotherapeutics, which are ~70% natural product derived. Yet, the natural products themselves are often not optimal, due to toxicity, instability or solubility issues. But the modification of natural products, which are usually too complex for a practical total synthesis, requires a fundamental understanding of their biosynthetic pathways, which in turn enables modification strategies based on combinatorial biosynthesis (pathway engineering) or chemo-enzymatic modifications, such as mutasynthesis or chemical derivatizations. The exact sequence of events in biosyntheses of natural products is essential not only to understand and learn from nature’s strategies and tricks to assemble complex natural products, but also for yield optimization of desired natural products, and application of the above mentioned bio-modification strategies. Classical biosynthetic studies including incorporation experiments, crossfeeding experiments, and genetic studies (gene cluster determination and gene inactivation) led to many proposals of biosynthetic pathways, but often just through in silico analyses of the biosynthetic gene clusters. Investigations of the complex biosyntheses of the aureolic acid group and some examples of the angucycline group of anticancer drugs (mithramycin,  landomycin, gilvocarcin) revealed that applied classical methods failed to delineate the true biosynthetic sequence of events. In order to unambiguously assign enzyme activities, in vitro pathway reconstitution and systematic studies and recombination of its enzyme components (combinatorial biosynthetic enzymology) turned out to be the only way to delineate the complex post-polyketide tailoring steps toward these anticancer natural products. This not only revealed intriguing multifunctional and/or co-dependent enzymes but also allowed to unambiguously assign the involved enzymes, and corrected many of the earlier drawn hypotheses and conclusions.     
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