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Abstract: The radisonal structure-function paradigm of proteins — whore the fuction of a profein is dictated by its 3D stucture - has been challonged by the dscovery of protoin
moka cules that have function despite a lack of well-dafined tertary struciure’ 2, Thase so<called intrinsically disordered protans (IDPs) have been identfed as having a number of

mponant celluar roles, such as signaliing, call dfferantaton and some aven play a structural role. Many of hese 1DPs undergo coupled fokding and binding reactions, where thay
become structured upon interadion with thair binding parhners.

Method of investigation: Important
medhanistic information can be
gamoed from inwstgating the
kinatics of 1DPs coupled folkdng and
bind ng reactions. In partcular, he
exiraction of undamonial rate

o e —e constants and ther mdvidual
dapendances on exiamal vanables
(0.g. concentration, lemperalure,
wnc strength, ek, ..) can ba studwd,

Mechanisms: Two axdreme
mechansmes have beon proposed.

1. Conformational salaction -
describes a situstion where only a
cerian conformatonal stae of the
IDP s capable of binding.

2. Inducod fit -~ describos an ntial

binding event of the unsruciured '

protein onko its binding partner, . E -m v mﬁm"f&?ﬁm *

fallowed by its fading. N e — variables is Fkely 1o be diferont.
Association of pKID with KIX lonic strength dependence of spectrin association

Specrins are essantial cyloskeletal protens composed of mutiple domans, Dimenza-
tion occurs when the disordered CAerminus of f-spectnn binds to the dsordered
N-farminus of a-specnn, foldng into a new hree-helix bunde. This system was used
as a model b deconvolute he affect of eecirostatc sleanng in IDP associations, which,
having no strudured binding nterfaces and diferent sequence composions, might
show different bohavours from fokded proten interactons,

KIX is a foided domain of CREB Binding Prokein
(CBP) thatl binds dfferent lrarscripion faciors
firough ther transactivation domains, e.g the
Kinase Induchle Domain (KID) of CREB. When

phosphorylated at 5133, pKID promoes
recrutment of coaciwator CBP by binding to KIX.

The disordered pKID folds to a helcal sructume
upon inleraction with KIX. Equibrium and kinelics
moasuoments were canod out to differontiate
betwaen the possbie mechanisms of assoc@ation,

Associaton knetics expenmants were perfformed using .
- stopped-fiow under pseudo-frst order condtons, FITC PDB 3LBX
labelled pKID paptdas were mixed with vanous concent a-
T tonsof KIX, Equiibrium axpermants ware done by studying === . 4 Kinebc traces were callecied by mixing both spectnn partners
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- . the change n ansotropy upon meong dffarent concentrations s o In an equmolar ratio. The association reactions were fitied o
of KIX and FITC-pKID. The dissociation kinaics were . a reversible two-slatle modal Lo extract both the association
Bl measured by mixing a pre-equilibrated FITCpKIDXKIX VT rabo constant and the equilibrium constant.
N L solution and out-competing with an unlabeled igand at e
L I ‘m dfierent concentrations. The association rate corstant at infine ionic
=y ve e | strongth is ndependent of the type of salt.
: Tt However differant salts affact the associaton
wEa rate differently. Basal rate constant oblained
e > o by fitting to a Debye- Hickal ke modet*.
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v )t».?(m s [e=yk-1207 ) othor |IDP assoaation reactions ¢ 218 . s ll) 1721116
k,=71207M's k,=104+003s’ studied so far’. e
In associaton experiments, two phases — one concent ation dependent and the J 2t 0SORCERSD Whiks increasing ionic skength incroases the

ra® of association, the dssocatonra®e is
only moderalely aflected.

other concentration independent - are cbserved at high KIX concontrations, which
15 consisient with previous reports of an induced #t mechanism”. Both hese
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apparenirate constants are a mixture of four fundamenial rafes k1, K2, k3 and k4. . e -
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Summary: Using kinetic measurements on two diferant IDPs systems has alowed us o study the role of charge interacons in spectrin association and o gain nsight inlo he
machanism of the pKID-KIX assocation, Further salt depandences will be mwsigated for the spectnn system and futher data collectad on the pKID-KIX system in order
determing indvidual rate constants. Ad-value analysis will ba parformad 10 distinguish balween the possible mechanisms of assodation.
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