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Scientific description.

Structural biology is undergoing a rapid and unexpected revolution. In the last few years it
has been predicted that up to 40% of proteins encoded in eukaryotic genomes are
intrinsically disordered, and function without a stable three dimensional fold. Remarkably,
these highly flexible proteins are able to form membraneless organelles, by liquid-liquid
phase separation within human cells, revealing a new dimension to our understanding of
their role in biology. These highly dynamic proteins cannot be studied using classical
methods of structural biology such as X-ray crystallohraphy, and new methods need to be
invented, that allow us to describe their function at a molecular and even atomic level.
Nuclear magnetic resonance (NMR) spectroscopy, in combination with molecular simulation,
is the method of choice for studying disordered proteins, because even in the absence of
structure, their behaviour can be studied in exquisite detail. The Blackledge group at the IBS
is at the forefront of development of these techniques that allow us to describe this vast, and
as yet poorly understood family of proteins. In particular we are interested in the dynamic

behaviour of flexible proteins in conditions close to physiological — all the way to the live cell.

The candidate will develop new methods to measure and analyze experimental NMR data
to understand the behaviour of intrinsically disordered proteins in physiological environments
— a major new challenge for contemporary biology. The group uses six state-of-the-art NMR
spectrometers at the IBS (600 MHz, 700MHz, 850MHz et 950MHz with cryoprobes).
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