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According to the Neodarwinian theory, biological evolution is driven by the availability of genetic variants. Since 50 years we know that genetic information is contained in the linear sequences of building blocks of double-stranded DNA molecules. It has thus become possible to investigate how genetic variants, or mutants, spontaneously originate in individual organisms. These investigations revealed a multitude of different specific mechanisms of mutagenesis. These different mechanisms can be grouped into three different natural strategies of generation of genetic variations. One of these strategies brings about a small local change in the nucleotide sequences. The second strategy consists in the rearrangement of one or a few DNA segments within the given genome. The third strategy is based on the transfer of a DNA segment from the genome of an organism to that of a different type of organism. This process results in the acquisition of genetic information that the receiving organism may not have possessed yet. Obviously, the three strategies contribute differently to the evolutionary process, in which natural selection for the most favorable variants determines the direction which evolution will take. Interestingly, both of the products of so-called evolution genes and non-genetic factors coordinately contribute to genetic variation. The new knowledge on the molecular basis of genetic variation extends the evolutionary theory to the level of molecular processes. Philosophical, world view aspects as well as practical implications regarding the evaluation of conjectural risks of genetic engineering will be discussed. 

