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    Abstract
CDK9 is a critical kinase required for the productive transcription of protein-coding genes by RNA polymerase II (pol II) in higher eukaryotes. Phosphorylation of targets including the elongation factor SPT5 and the carboxyl-terminal domain (CTD) of RNA pol II allows the polymerase to pass an early elongation checkpoint (EEC), which is encountered soon after initiation. In addition to halting RNA polymerase II at the EEC, CDK9 inhibition also causes premature termination of transcription across the last exon, loss of polyadenylation factors from chromatin, and loss of polyadenylation of nascent transcripts. Inhibition of the phosphatase PP2A abrogates the premature termination and loss of polyadenylation caused by CDK9 inhibition, suggesting that CDK9 and PP2A, working together, regulate the coupling of elongation and transcription termination to RNA maturation.
Our phosphoproteomic analyses, using either DRB or an ATP analog-sensitive CDK9 cell line confirm the splicing factor SF3B1 as an additional key target of this kinase. CDK9 inhibition causes loss of interaction of splicing and export factors with SF3B1, suggesting that CDK9 also helps to co-ordinates coupling of splicing and export to transcription.
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