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RNA transcription in eukaryotes requires the assembly of an enormous multi-protein complex comprising some 100-200 polypeptides. Prior to transcriptional initiation the basal transcription factors TFllA, TFIIB, TFIID, TFIIE, TFIIF and TFIIH come together at the core promoter to recruit the RNA polymerase II enzyme to the start site of protein coding genes. Together these factors properly position and modulate the RNA polymerase activity. The last decade has seen a dramatic increase in mechanistic and structural information available describing these components culminating in the 3-dimensional structure solution of the RNA Pol II holocomplex by the Kornberg group at Stanford. However a number of the important regulatory complexes including TFIID and TFIIH have remained less well characterized. Our studies focus on TFIID which is composed of 15 distinct subunits and plays a number of vital roles as a coactivator and as a core promoter selectivity factor. This mega-Dalton complex has remained largely uncharacterized at the structural level due to expression problems resulting from the inherent complexity of this regulatory factor. We will describe our progress in the purification of the holo-TFIID complex from Saccharomyces using a TAP (tandem affinity purification) strategy to obtain sufficient material for use in crystallization and cryo-EM studies in an effort to elucidate the 3-dimensional structure of this complex macromolecular assembly. Information from completion of these studies should help to clarify the role TFIID plays in the regulation of RNA polymerase II activity and in chromatin transactions.
