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Thehighestfluctuations are observedfor the simulationof the

DPPIII mutant R703H, followed by the Kelchmutant R326D. In

all systemsthe fluctuationsof the loop region containingETGE

motif are aboveaverage. In the Kelchdomain, fluctuations of

the outer region, oppositeto the bindingsite, arethe highest.

RMSF,computedas�4�/�5�( 
L �s���6�Ã�ç�Õ�8�-
�Í �:�T�Ü�P�Ý 
F �T
��Ü�;�6 ,

from the atomiccoordinatesof C�' , describesthe fluctuation of

their positionduringthe simulationtime T.
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Dipeptidyl peptidaseIII (DPPIII) is a zinc-exopeptidasethat hydrolysesdipeptides from the N-termini of short

peptides. It cleavesbioactivepeptides,suchasangiotensin,Leu-enkephalinand Met-enkephalin, and it is involved

in the final stepsof intracellularprotein catabolism[1,2]. In addition to its catalyticactivity, DPPIII possessesthe

�^���d�'���_motif, which is one of the NRF2 transcriptionfactor motifs responsiblefor its bindingto Keap1 followed by

NRF2 ubiquitinationanddegradation. Accordingto the experimentalresults,competitivebindingof DPPIII to Keap1

resulted with increaseddownstream activity of NRF2 [3,4] leading to enhancedantioxidative responseand

resistanceto anti-cancertreatment.

The large-scale cancer genomicsdata offers insights into mutations found in cancer cells, which could help

predictingpossible'functional' mutations in DPPIII and Keap1, potentially responsiblefor the variationsin their

interactionaffinity. In this work,moleculardynamics(MD)simulationswereused to studyhow the point mutations

of both, DPPIII (R703H andR703C),andKeap1 (R326D), influencethe structureanddynamicsof the Keap1-DPPIII

complex.
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Figures (left) Structure of DPPIII �t Keap1 Kelch domain complex, (middle)
positionof the DPPIII loop with ETGEmotif in the bindingsite of Kelchand(right)
the maininteractionsestablishedduringcomplexformation.
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Figures (left) Positions and
distancesbetween residuesin the
wt and mutant complexes after
300 ns of MD simulations,(right)
Distances(in ���•of residuesduring
300nssimulations.
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Radius of gyration (Rg)

Radius of gyration Rg 
L �Ã�I �Ü�N�Ü
�6�� �Ã�I �Ü, was used to

measurethe compactnessof DPPIII- Kelchcomplex,aswell

as each protein individually. The compactness of the

complexmainlycorrelatedwith the compactnessOf DPPIII.

Therefore,the degreeof DPPIII closurewas evaluatedby

measuring the distancesbetween pairs of ���r atoms at

opposite sidesof the DPPIII inter-domain cleft, d185-500

and d400-500. Our previousstudy showedthat the closed

DPPIII conformationis the activeone[5].
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Figures(left) Rg(in ���•of the whole
complex (top) of wild type (wt)

(black),R703H and R703CDPPIII mutants (blue and red, respectively)and
the R326D Kelchmutant (green)and the DPPIII Rg for wt and the DPPIII
mutants(bottom), (right) distances(in ���•of residuepairsin lower andupper
domainof DPPIII during300nsMDsimulations.

Root mean square fluctuation (RMSF) Root mean square deviation (RMSD)

RMSD( �s���J�Ã�Ü�@�5
�á �T�Ü
F �T�d�Ü

�t) was used to comparestructuressampledduring

the simulationsto the initial one, in order to quantify conformationalchangesin

eachsegmentof the complex.

Figure RMSD(in ���• of the DPP III
lower and upper domain, its tail
region and the Kelchdomain during
300 ns MD simulations of wt and
mutant complexes.

Environment of mutated residues
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Figures(left) Position of the mutated residuesin
the wt (gray) DPPIII �t Kelchcomplexwith marked
positionsof mutated residues. (right) Interactions
of wt DPPIII R703 and KelchR326 comparingto
mutatedresiduesR703H,R703C andR326D.
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Figure Structuresof the
representative DPPIII �t
Kelch complexes: of the
wt proteins after 300 ns
of MD simulations(gray),
with the DPPIII mutants
R703H and R703C (blue
and red, respectively)
and with the Kelch
mutant R326D (green).
The ETGE motif is
representedasspheres.
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FiguresRMSF(in ���• of the DPPIII and Kelchdomain,
per residue,during 300 ns MD simulationsof wt and
mutant complexes. The most flexible regions are
colouredblue in PyMol representationsof DPPIII and
Kelch, andthe tail containingETGEmotif ismarkedred.

Summary
UsingMD simulationsof wild type andmutant variantsof DPPIII-Keap1 complexes,we were ableto follow fluctuationsandconformationalchangesof their

structures,andto studythe interactionsbetweentwo proteinson molecularlevel. Thispreliminarystudywill be continuedby performingfurther simulations,

andthe results will becomparedto the experimentaldataobtainedby hydrogenexchangemassspectrometryandisothermaltitration calorimetry.

Interactions of ETGE motif and the tail with Kelchdomain
Thenine residuesof the Kelchdomain listed in Tablebelow were found to form

the most frequent interactionswith the DPPIII tail, especiallywith the ETGEmotif.

Four arginines(R415, R483, R363 and R380) and two serines (S508 and S363,

respectively) are involved in interactions with the E480TGE483 glutamates side

chains. Serines(S555 and S602) stabilizethe ETGEbackbone,and the additional

contactsareestablishedbetweenthe adjacentglutamateE474andarginineR336.


