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Eukaryotic transcription by DNA-dependent RNA polymerase II (Pol II) is driven by
a series of multi-subunit protein complexes, or “molecular machines”, which include
chromatin modelers and modifying enzymes, co-activator complexes such as Mediator,
Pol II and general transcription factors (GTFs) such as TFIIH. To understand the
functions of these molecular machines, an ability to generate molecular machines in
recombinant forms is invaluable. However, assembly of multi-protein complexes is
inherently difficult. In particular, large subunits (usually proteins with molecular mass
over 100 kilodaltons) are difficult or often impossible to express even in eukaryotic cells.
To address this challenge, we have developed novel protein expression technology.
Application of this technology enables us to generate the 25-subunit Mediator complex
with molecular mass over 1.4 megadaltons, enabling us to perform new functional and
structural studies to understand how Mediator functions during transcription.
Application of our technology has further been extended to other protein complexes as
well as other difficult-to-express proteins, demonstrating overall effectiveness of our

protein expression technology.



