Your research focuses on splicing. Tell us more about it.
This year marks forty years since splicing was first described. It is a process which occurs in the nuclei of all eukaryotic cells. Each gene is initially expressed to form a precursor RNA, from which certain fragments, so called introns, are removed through an unusual and highly complex process. It involves two simple consecutive chemical reactions, catalyzed by a very complex enzyme, resulting in the formation of mRNA, which serves as a template for the production of proteins. Just the very fact that the two reactions are catalyzed by a single enzyme, known as the spliceosome, has always fascinated me. It has since turned out that RNA itself, without the involvement of any proteins, can catalyze the same reactions. At the time of the discovery of this process this seemed incredible. Just like all catalytic reactions, splicing is driven by an enzyme, although in this case it isn’t a single molecule but a complex of a few hundred proteins and five RNAs; the spliceosome is a complex biological machine. Recently, a major revolution took place, forty years after the discovery of splicing. Three laboratories around the world elucidated the spliceosome structure using cryo-electron microscopy – a microscopy technique incorporating extremely refined image analysis. The work of these laboratories allows us to visualize the enzyme structure at different stages of the reaction.

Where are those laboratories?
Kiyoshi Nagai works in England, Yigong Shi in China and Reinhardt Luhrmann in Germany. Today we have a far better understanding of the course of the splicing reaction, first described decades ago. To be able to see all these physical structures and compare them to what we once understood using genetics and biochemistry is fascinating. Even more so because we now understand that the entire spliceosome – the complex of proteins and RNA – is a relic of a very early retroelement, which infected early cells at the dawn of the evolution of eukaryotes. This past history is seen also in the structure of the central protein of the spliceosome, called Prp8 – a highly conserved protein that resembles a polyprotein of a retroelement. In other words, the origins of splicing are primordial. I suspect that most of the infected cells did not survive but those few that did, however, incorporated the retroelement into their own life cycle and gained an incredibly important functional element.
