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Lecture Title
Structural Insights into the Regulation of Human Transcription by the Mediator Complex and 
its Kinase Module

Abstract (500 words maximum) 
The precise assembly and regulation of large macromolecular complexes are central to gene 
expression and cellular homeostasis. In eukaryotic transcription, the Mediator complex serves 
as a key integrative platform that relays regulatory signals from transcription factors to RNA 
polymerase II (Pol II). Human Mediator consists of a core complex (cMED) and a reversibly 
associated Mediator kinase module (MKM), composed of CDK8, Cyclin C, MED12, and 
MED13. Although MKM is known to inhibit Mediator-dependent transcription, the structural 
basis of this repression has remained poorly understood.
In this talk,  I  will  present  cryo-EM structures of the complete human Mediator complex, 
together  with  biochemical  and  functional  analyses,  to  elucidate  how  the  kinase  module 
regulates Mediator function. The MKM is anchored to cMED through interactions involving 
MED12 and MED13. Our data support a mechanism in which transcriptional repression is 
mediated not by steric occlusion from the MKM rigid body itself, but by deployment of the 
MED13  intrinsically  disordered  region  (IDR)  to  occupy  key  binding  sites  on  cMED.  In 
particular, the MED13 IDR occludes the Pol II C-terminal domain (CTD)-binding surface, 
thereby preventing Pol II recruitment and suppressing transcriptional activation.
These findings reveal an IDR-mediated regulatory strategy by which a dissociable module 
dynamically controls access to functional interfaces within Mediator. This mechanism provides 
new insight into transcriptional regulation and highlights potential avenues for structure-guided 
therapeutic intervention.


