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Abstract

IDPs are overrepresented in processes such as signalling and transcription, where proteins often interact with a range of partners. One much-
studied key hub protein is the coactivator CBP/p300, whose folded KIX domain binds a number of different intrinsically disordered
transcription factors at two separate sites on its surface. The interaction of KIX with several of its ligands has been well studied by equilibrium
methods, and structural information is available for many of the complexes. By careful control and consideration of experimental conditions
such as temperature and ionic strength we have been able to perform kinetic studies that reveal the mechanism of the association reaction of
KIX with cMyb; the fastest protein-protein interaction yet reported. We further describe the mechanistic basis for the positive allostery between
the two binding sites of KIX. Through comparative studies with several different binding partners we shed light on an important outstanding
qguestion in the IDP field: what is the advantage of disorder to a protein”?

KIX: a single domain with many partners

CBP, and its paralogue p300, are general coactivators that act as a bridge between the basal
transcriptional machinery and DNA-bound transcription factors (3).

Allostery in the KIX system

B[ m./, Allostery has been reported in the KIX

4 system i.e. ligand binding at one site is
made more favourable when ligand is also
bound at the alternative site on KIX (3).

The transactivation domains of various transcription factors, which are disordered in isolation, fold into a
single a-helix on binding to two separate sites on the KIX domain of CBP/p300 (4)

There are structures available for two

ternary complexes: cMyb-KIX-MLL, and
PKID-KIX-MLL (4).
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Conformational Selection
i.e. Folding then Binding
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One stated advantage to disorder for a protein is that it could accelerate ~o ™

the association process, through a phenomenon known as ‘fly casting’,
whereby the unstructured protein has a greater capture radius for its
partner than a folded counterpart would (5). This effect is likely to give
only a modest rate enhancement, perhaps a factor of 1.6, which would
be masked by the effect of different long-range electrostatic effects that 10°
can alter association rates by several orders of magnitude.
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Induced Fit She T
i.e. Binding then Folding Mechanistic models
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Dynamic allostery

i.e. pre-binding of another
ligand reduces entropic cost for
binding

In order to compare ordered and disordered proteins in this respect it is
therefore necessary to account for these differences by extrapolating
rates to infinite ionic strength before comparison.

CheA/CheY
Barnase/barstar
Cytochrome c/2B5
HyHEL-10/HEL
AchE/FAS2
IL-4/IL4-BP
TEM1-BLIP
Leucine zipper
S-peptide/S-protei
Thrombin/hirudin
PUMA/Mcl-1
cMyb25/KIX
cMybTAD/KIX
MLL/KIX
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