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Background and Aims

Intrinsically disordered proteins (IDPs) are proteins that are functional, but have no defined structure in isolation. A subset of IDPs can undergo coupled folding and binding, and become structured upon
binding to a folded partner protein. In the case of IDPs that form a-helicies, conserved proline residues commonly flank the regions that become helical. It has been proposed that these prolines control
levels of residual structure and binding mechanism. However this has not been fully examined experimentally; kinetic information is required to justify the mechanistic comments. We have investigated the
role of helix-flanking prolines in the coupled folding and binding of two IDPs, MLL and c-Myb, to their respective binding sites on the KIX domain of CREB binding protein (CBP KIX). Helix-flanking prolines

were mutated to alanine, and resultant changes in the kinetics of the reactions were determined using fluorescence stopped-flow measurements.

Prolines Flank the x-Helical Region of c-Myb Residual Helical Structure
and MLL TAD when Bound to CBP KIX (P)
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the interaction due to an enhancement in the rate of association. An increase in residual and bound {complex) helicity was observed by CD

. for both c-Myb PtoA mutants. For c-Myb P1toA, NMR chemical shifts
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MLL: FITC-SDDGNILPSDIMDFVLKNTPSMQALGESPES terminus of the helix. An increase in helical structure was observed for MLL
Underlined residues are helical in the bound structure 2xPtoAin its bound context.
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Equilibrium constants (K;) were obtained by fitting to a one site binding s o0 concentrations CBP KIX. Apparent rates were extracted from single exponential fits and fit
model. _ _ , . 0% to a straight line.
Mutation of helix-flanking prolines to alanines increased the K, by 006 | , . . Mutation of helix-flanking prolines to alanines did not significantly alter the
less than 1.9 * 0.4 fold for c-Myb, whereas an increase of 20 * 2 0 0.05 0.1 0.15 02 association rate constant (k,) of either MLL or c-Myb.
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P1toA refers to mutation of the proline at the N-terminus of the helix, 2xPtoA refers to mutation of both helix-flanking prolines.
Methods P 9P References

All experiments were performed at 10 °C for c-Myb and 5 °C for MLL.

Unlabelled c-Myb, with a CtoA mutation to prevent dimerisation, was used for CD and NMR experiments.

Biophysical buffer was 100mM sodium phosphate pH 7.4 buffer.

The k_for MLL 2xPtoA was calculated as the average of the apparent rates obtained when mixing with unlabelled competitor.
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