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Resurrection of primordial RNA polymerase by in vitro evolution experiments
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How life emerged on the primordial earth is one of the most important

questions in biology. Of special interest is the emergence of gene expression system where different
molecular species (DNA, RNA and protein) are interdependently synthesized and controlled. In its
evolutionary process RNA polymerase probably played a pivotal role. However, the detailed path how
it evolved into such a giant molecule gmolecular weight ~300,000) is unclear. It is impossible for
such huge molecules to have emerged all of a sudden at a certain point of the history of life.
Therefore, RNA polymerase must have been gradually evolved from a simpler protein by acquiring
ancillary parts through its long evolutional history. Here, we performed experimental trials for
resurrection of the catalytic core of a primordial RNA polymerase by using structural and synthetic
biology techniques.
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