
Introduction

Humandipeptidylpeptidase3 (hDPP3) isa metallopeptidasefrom the M49 familyof peptidasesthat cleavesdipeptidesfrom the amino-termini of
3-10 longpeptidesin vitro. Apart from its proposedrole in the final stagesof proteolysisin the cell,andpotential role in the regulationof blood-
pressure,painand infection throughcleavageof bioactivepeptides,it hasbeenconfirmedthat hDPP3 is involvedin the regulationof Nrf2-Keap1
signalingpathwaythrough its interaction with Keap1 protein. Nrf2-Keap1 pathwayis the main regulatorof the oxidativestressresponse. It has
been shown that hDPP3 binds Keap1, which consequentlyreleasesNrf2 transcription factor from the complexwith Keap1, and enablesits
translocationto the nucleusandthe activationof genescodingfor a seriesof proteinsthat protect the cell from the damagecausedby xenobiotics
andoxidativestress. Keap1 is interactingwith hDPP3 through its Kelchdomain. TheinteractionbetweenhDPP3 andKeap1, andhDPP3 andKelch
domainof Keap1 protein hasbeenconfirmedwith severalmethods, however, the thermodynamicparametersof the interaction havenot been
measured. Weconfirmedthe interactionbetweenwt hDPP3 andboth full lengthKeap1 protein, andKelchdomainof Keap1 protein by yeasttwo-
hybrid (Y2H)assay, andusedmicroscalethermophoresis(MST)to measurethe dissociationconstant(Kd) of the hDPP3-Kelchdomaincomplexfor
the wild type hDPP3, hDPP3 variantE690K,andtwo hDPP3 mutantsfound in cancer,R703CandR703H to checkif the hDPP3 variantandmutants
bind Kelchdomainwith different affinitiesthan the wt. Weperformedonly preliminarymeasurements,however,we establishedthat it is possible
to useMSTto determinethe thermodynamicparametersof the hDPP3-Kelchinteraction.
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Figure 2: ThehDPP3 waslabelledwith NT-
647 dye (Maleimide coupling). In the MST
experimentwe havekept the concentration
of labelledhDPP3 constant(60 nM), while
the concentrationof the nonlabelledE690K
wasvariedbetween10ҡaς0,3 nM.

Figure 3: ThehDPP3 waslabelledwith NT-
647 dye (Maleimide coupling). In the MST
experimentwe havekept the concentration
of labelledhDPP3 constant(60 nM), while
the concentrationof the nonlabelledR703C
wasvariedbetween50ҡaς1,5 nM

Figure 4: ThehDPP3 waslabelledwith NT-
647 dye (Maleimide coupling). In the MST
experiment we have kept the
concentration of labelled hDPP3 constant
(60 nM), while the concentration of the
nonlabelledE703H wasvariedbetween 25
ҡaς0,7 nM.

Microscale thermophoresis measurements of the interaction between human 
dipeptidyl peptidase 3 and Kelch domain of Keap1 protein

AkmaralKussayeva, Mihaela Matovina1

wǳŚŜǊ.ƻǑƪƻǾƛŏInstitute, Division of Organic Chemistry and Biochemistry, .ƛƧŜƴƛőƪŀcesta54, Zagreb, Croatia
1 corresponding author

Figure 1: Y2H experiment to test the interaction between wt hDPP3 and Keap1
protein, Kelch domain of Keap1 protein, and several putative interactors of hDPP3
confirmed that hDPP3 binds the Kelch domain of Keap1 protein through its ETGE
motif; yeast S. cerevisiaestrain AH109 was transformed with 2 plasmidscontaining
DNAbindingdomainof yeasttranscriptionfactor Gal4 fusedto hDPP3 or hDPP3ҟ9¢D9
and activatingdomain (AD)of Gal4 fused to either Keap1, Kelchdomain of Keap1 or
one of the 3 proteins consideredas putative interactors of hDPP3 ςonly yeast
transformedwith pGBKT7-hDPP3 and pGADT7-Keap1, and pGADT7-Kelch,respectively,
growon selectionplates
A: schematicof the plate
B: SD/-Leu-Trpςcontrol plate for the transformationof the yeast
C: SD/-Leu-Trp-His+ 0,5 mM 3-ATςselectionplate
D: SD/-Leu-Trp-His+ 3 mM 3-ATςselectionplate
E: SD/-Leu-Trp-His-Adeςselectionplate
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Table: MST measurement of the interaction between Kelch domain
of Keap1 protein and hDPP3

A

E
Y2H Plasmid-1 Plasmid-2

1 pGBKT7-hDPP3 pGADT7

2 pGBKT7-hDPP3 pGADT7-Keap1

3 pGBKT7-hDPP3 pGADT7-Kelch

4 pGBKT7-Ƙ5ttоҟ9¢D9 pGADT7

5 pGBKT7-Ƙ5ttоҟ9¢D9 pGADT7-Keap1

6 pGBKT7-Ƙ5ttоҟ9¢D9 pGADT7-Kelch

7 pGBKT7 pGADT7-hKeap1

8 pGBKT7 pGADT7-Kelch

9 pGBKT7 pGADT7

10 pGBKT7-hDPP3 pGADT7-EBAG

11 pGBKT7-hDPP3 pGADT7-SRSF1

12 pGBKT7-hDPP3 pGADT7-HSPA8

Summary

We confirmedthe interaction of hDPP3 with the Keap1 protein, mediatedthrough its Kelch
domain, in yeasttwo-hybrid system,and preformed preliminaryMSTmeasurementsof the
affinity of the interaction betweenKelchdomain,wt hDPP3, hDPP3 variant E690K,and two
hDPP3 mutants found in cancer,R703C and R703H. MSTmeasurementsdid not give us
conclusiveresultsabout the affinity, sincethe method needsto be optimized. However, we
establishedthat it ispossibleto determinethe affinity of this interactionby MST,andwe plan
to optimize the method and perform further measurementsin the future. Basedon the
resultsof MST,we alsoplan to measurethe interaction parametersby isothermaltitration
calorimetry(ITC).

Methods and Results
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