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Background and Objectives Biological Relevance
Geneexpressioris a fundamental process regulated at many different lewdisroRNAsre short Open reading
fragments ofRNAthat regulate proteinexpression at postranscriptionallevel. Oneof the 5’ UT Rframe 3 UTR

AN )
mechanisms responsible for the regulation is strictly dependent upon interactions between MRNA -—_ > "..‘)
disorderedprotein glycinetryptophan protein of 18%kDa(GW182) and structured protein (CNOT1). ,// . L

A
Thisinteractions are crucial for both initial translational inhibition and deadenylation process thus “ Protein
play an importantole ingene expressioft. regulated
Fluorescence correlation spectroscopy (FCS) is one of biophysical methods used to determine by mRNA

hydrodynamigropertiesof fluorescentlylabeledmolecules that diffuse in aqueous solutions. This
technique makes it possible to perform observations of intermolecular interactions by measuring of
fluctuationsin the fluorescence intensity signal.

The goal of this work was to determine translational diffusion coefficients and hydrodynadiiiof ~ Figure 1. Schematic representation of pes&nscriptional regulation of genexpressionThe core .
the folded andntrinsicallydisorderedproteinsandperform fluorescence titration at FCS to observe©of miRNAnduced silencing complgmiRISC) is formed along with Argonaute (Ago) and GW182 protein
formation of binary complexes between proteins involvedniRNAmediated gene silencing. which are recruited to the 3" ®Wntranslated re

Matherials and Methods

Experimental work were performed on several folded and many
different variants of intrinsically disordered proteins, that were
overexpressed ik. colior Rosetta 2and purified on HiS rap
columns on an FPLC or in4iexchange chromatography or size
exclusion chromatography. Tle®ncentrationof proteinsusedfor
the experiments was 200M, in 50mM TRIS, 15&nM NaC] 0,5mM
EDTAL mM DTT/TCEP pH=8.0

Proteins were labeledith, fluorescent probeAlexaFluor488or in
fusion withfluorescentproteins:ma E Gd¥ /RCherry

Fluorescence&orrelation Spectroscopy experiments were run on
the confocal microscope Axio Ovserver 780 Zeiss ConfoCor3 with
beamsplitters MBS488 and 488/5@th filters BP495%55nm and
LP580 nmSurface of glass plategaspassivatedvith solution of 20
mM TRIS, 156M NaC]J 0,1% w/\vTriton X-100and 3 % w/v BSA
The actual temperatur@n the dropletwasmeasuredwith a 0.5 mm
thermocouplebeforeand after of eachmeasurementand
respectively was 26C {0.5/C).

Diffusion time( g was derived from th@ne and twecomponent o )
model that waditted to the autocorrelationcurves. This model take o _, .1260 T oo 1620 CZ
into accountblinking ortriplet state anddiffusion in three '

dimensiongespectively.
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Figure 3. (A) Autocorrelation curves of Figure 4. (A and B) Autocorrelation curves of two GW182 protein variants

0 fluorescentprobe (644 a.m.u); folded (6 GW182SD and GW182SD10).

protein (21000 a.m.4y and o intrinsically (cand D) Fluorescencétrations at FCS. Relatidmetween diffusion timest()
disorderedprotein (18800a.m.u). of GW18%ariantsat increasing concentratio® nM - 700nM) ofthe 6 CNOT1
(B) Relationbetweeninverseof the diffusion protein.

coefficiens andthe cuberoot of the molar (E and F) Schematic diagrams of the GW182 protein varigimis were usedn
mases.(C) Values of hydrodynamiadii fluorescencditrations experiments at FCS.

(R, determined from the diffusion (G and H) Estimated equilibriundissociationconstants § ) andchangesn Gibbsfree
coefficients compared with the number of energy D'O) at 20ACfor binary complexeserived from thediffusion times ty).
amino acid residuefN). The red solid line is

a fit to the power law'Y 'Y 0 for the

folded proteins.

Figure 2. Principles of Fluorescence Correlation Spectroscopy experime
Diffusionof a fluorescent moleculeis detectionvolume generates intensit
fluctuations which are recorder oveiime. The fluctuations contaia
information onthe diffusion coefficient and the number of particlggesent
in the confocal voluméhat can then bedirectly obtained from the
autocorrelationfunction.

Results and discussion

1. Knowledge about hydrodynamic properties of intrinsically disordered prot@iins 3)s nessesary for investigatiarf non-covalentinteractions Despite tremendous effotfto describe fullythe

propertiesof these group of proteins there is still a strong need for an accurate, fast and universal theanetitzl|

Fluorescence Correlation Spectroscopy (FCS) enables us to estimate equilibrium constants, as well as changes in @itggsofre@mary complexes of intrinsically disordered proteins. Othe

protein-consuming methods are less effective and more tirnasuming*©.

Fluorescence titrations at FCS (Fig4BJ gives information about potential binding partners of intrinsically disordered proiavolved imiRNAmediatedgene silencing. klsocanrevealtheir

key structural features that can affect binding with their partners.
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