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Using puled EPR dipolar spectroscopy for the coarse-grained localisation of a residue in
the intrinsically disordered domain of hnRNP Al
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The regulatory function of the human protein hnRNP Al in splicing is believed to be mediated by
multimerisation of individual hnRNP Al units on long RNAs via an intrinsically disordered C-
terminal domain [1]. The two N-terminal domains of hnRNP Al are known to fold in a well-defined
structure, which has been solved by X-ray crystallography, and more recently by solution NMR
(pdb: 2LYV). The high degree of flexibility of the C-terminal domain, however, makes it
inaccessible for both structural techniques. Using site-directed spin labelling, we determine
distance distributions from residues in the structured domains, termed beacon sites, to individual
residues in the disordered domain using the DEER pulsed EPR technique [2]. Together with a set of
distances measured between the beacon sites themselves, it is then possible to calculate a spa-tial
distribution of the position of a given residue in the disordered domain, which can be visualised as
an isosurface of the probability density [3]. This analysis approach is included in the current
version of the modelling software MMM [4].

Figure 1. NMR sub-ensemble structure
(2LYV) of hnRNP A1 with visualisation
of spin label rotamer clouds (purple) at
the beacon sites and the 50%
probability density isosurface (green
and red) of finding residue 231. The
distances between all possible pairs
were measured using the DEER pulsed
EPR experiment on samples of doubly
labelled (MTSL) hnRNP A1.
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