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            Abstract
The transcription apparatus in Archaea can be described as a simplified version of its eukaryotic RNA polymerase (RNAP) II counterpart, comprising an RNAPII-like enzyme as well as two general transcription factors, the TATA-binding protein (TBP) and the eukaryotic TFIIB orthologue TFB1,2. It has been widely understood that precise comparisons of cellular RNAP crystal structures could reveal structural elements common to all enzymes and that these insights would be useful in analysing components of each enzyme that enable it to perform domain-specific gene expression. However, the structure of archaeal RNAP has been limited to individual subunits3,4. Here we report the first crystal structure of the archaeal RNAP from Sulfolobus solfataricus at 3.4â€‰Ã… resolution, completing the suite of multi-subunit RNAP structures from all three domains of life. We also report the high-resolution (at 1.76â€‰Ã…) crystal structure of the D/L subcomplex of archaeal RNAP and provide the first experimental evidence of any RNAP possessing an ironâ€“sulphur (Feâ€“S) cluster, which may play a structural role in a key subunit of RNAP assembly. The striking structural similarity between archaeal RNAP and eukaryotic RNAPII highlights the simpler archaeal RNAP as an ideal model system for dissecting the molecular basis of eukaryotic transcription.
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                    Figure 1: 
                        Three-dimensional structure of the archaeal RNAP.
                      


Figure 2: 
                        Cellular RNAP structures from three domains of life.
                      


Figure 3: 
                        Structures around the foot domains from three domains of life.
                      


Figure 4: 
                        The Feâ€“S cluster may play a structural role in D-subunit folding.
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The Archaea were once thought of as the more primitive of the two prokaryotic lineages, but they are now considered to be more closely related to the eukaryotes (or Eukarya) than to the Bacteria. Determination of the crystal structure of archaeal RNA polymerase (RNAP) now allows a structural comparison of the transcription machinery between all three domains of life. The archaeal enzyme shows striking structural similarities to the eukaryotic equivalent, and should be a useful model system for the dissection of the molecular basis of eukaryote transcription.
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