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A B S T R A C T   

The WD40 repeat protein 5 (WDR5) is a nuclear hub that critically influences gene expression by interacting with 
transcriptional regulators. Utilizing the WDR5 binding motif (WBM) site, WDR5 interacts with the myelocyto-
matosis (MYC), an oncoprotein transcription factor, and the retinoblastoma-binding protein 5 (RbBP5), a scaf-
folding element of an epigenetic complex. Given the clinical significance of these protein-protein interactions 
(PPIs), there is a pressing necessity for a quantitative assessment of these processes. Here, we use biolayer 
interferometry (BLI) to examine interactions of WDR5 with consensus peptide ligands of MYC and RbBP5. We 
found that both interactions exhibit relatively weak affinities arising from a fast dissociation process. Remark-
ably, live-cell imaging identified distinctive WDR5 localizations in the absence and presence of full-length 
binding partners. Although WDR5 tends to accumulate within nucleoli, WBM-mediated interactions with MYC 
and RbBP5 require their localization outside nucleoli. We utilize fluorescence resonance energy transfer (FRET) 
microscopy to confirm these weak interactions through a low FRET efficiency of the MYC-WDR5 and RbBP5- 
WDR5 complexes in living cells. In addition, we evaluate the impact of peptide and small-molecule inhibitors 
on these interactions. These outcomes form a fundamental basis for further developments to clarify the multi-
tasking role of the WBM binding site of WDR5.   

1. Introduction 

The 334-residue WD40 repeat protein 5 (WDR5) is a highly 
conserved member of the human proteome ubiquitously expressed in all 
tissues [1]. WDR5 is a highly conserved protein among numerous or-
ganisms, suggesting its multiple roles [2]. Notably, all WDR5 proteins 
from vertebrates share at least 90 % of their sequence identity [3]. 
Remarkably, human and mouse WDR5 sequences are identical [4]. 
Spanning an extended evolutionary scale, WDR5 homologs of fruit fly 
and basal metazoa share 95 and 90 % identity to human WDR5, 
respectively, when the entire WD40-repeat region is considered [5–8]. 
This protein has emerged as a critical player in diverse cellular func-
tions, especially in epigenetic regulation [9–15]. WDR5 is an integral 
component of the large, multi-subunit methyltransferase complexes of 
mixed lineage leukemia (MLL/SET1) that catalyze the methylation of 
histone H3 at lysine 4 (H3K4), a hallmark of gene activation [2,16]. 
Knockdown of WDR5 disrupts the MLL/SET1 complexes through their 

protein-protein interactions (PPIs). This way, the global methylation 
patterns of H3K4 are affected [17]. These alterations are linked to 
abnormal transcriptional programs that promote malignancy [18]. 

Beyond WDR5’s role in histone modification, recent research has 
highlighted its participation in the cell cycle progression [4] and stem 
cell self-renewal [19,20]. WDR5 is also involved in the modulation of 
histone deacetylase (HDAC3) complex; thereby, this property adds 
another dimension to the multifaceted role of WDR5 in gene regulation 
[21,22]. It has also been discovered that WDR5 interacts with numerous 
ligands, including peptides [23–25], proteins [4,13,26], nucleic acids 
[27], and small molecules [28–30]. There is evidence that WDR5 plays a 
crucial role in fostering tumorigenesis across various cancers [31–34], 
showing its potential as a promising therapeutic target [6,26,35,36]. 
Hence, this is a multitasking protein hub with numerous regulatory roles 
in cellular processes [2,4,26]. Moreover, WDR5 features nongenomic 
activities, including different cell polarity, shape, and motility tasks 
[37,38]. 
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WDR5 performs various cellular functions by interacting with mul-
tiple proteins using its two evolutionarily conserved regions known as 
the WDR5 interaction (Win) [17,39–41] and WDR5 binding motif 
(WBM) [42] sites. The Win site, an extensively studied region, is nestled 
deeply within the cavity of WDR5 and binds to the N-terminal tail of 
histone H3 and MLL/SET1 family members of methyltransferases 
[39,43,44]. On the contrary, the WBM site is located on the surface of 
WDR5 and is distinguished by the presence of two hydrophobic pockets 
[45]. However, the kinetics and dynamics of this site have yet to be 
investigated in detail compared to the Win site, highlighting an urgent 
need for its thorough exploration and comprehensive understanding. 

The WBM site mediates interactions with diverse binding partners, 
including MYC [45] and RbBP5 [42,46]. MYC is a highly influential 
oncoprotein transcription factor that regulates cell cycle progression, 
apoptosis, cellular transformation, and stem cell pluripotency. Aberrant 
MYC expression is linked to numerous human cancers [47], indicating 
its oncogenic potential [48]. Interaction of WDR5 with MYC facilitates a 
stronger binding of MYC to the chromatin [49]. RbBP5 is an integral part 
of the MLL/SET1 enzymatic complex [13]. For histone methylation, the 
RbBP5-WDR5 interaction is crucial for assembling the large MLL/SET1 
enzymatic complex. The specificity of these interactions underscores the 
fine-tuned regulatory role that WDR5 plays in its complex network of 
PPIs. 

Understanding the molecular basis of these WBM-facilitated in-
teractions with MYC and RbBP5 is imperative for a better understanding 
of the functional roles of WDR5. In this work, we employed the biolayer 
interferometry (BLI) [50] to illuminate the kinetic fingerprint of these 
interactions. This approach reveals relatively weak affinities of the WBM 
site-enabled interactions compared to the Win site-mediated in-
teractions [23], which resulted from a fast dissociation process. In 
addition, we have performed the live-cell imaging of HeLa cells using 
various WDR5, MYC, and RbBP5 fusion constructs to study the locali-
zation dynamics of these nuclear proteins. Colocalization analyses 
revealed that the presence of its binding partners significantly influences 
the nucleolar accumulation of WDR5. A live-cell FRET microscopy 
[51,52] was also employed to uncover the weak MYC-WDR5 and RbBP5- 
WDR5 interactions. Moreover, we performed the inhibitor assays to 
examine the potential of peptide and small-molecule inhibitors to 
disrupt these clinically relevant PPIs. Our findings provide a funda-
mental platform for future studies to disentangle the multiple functional 
tasks of WDR5 under physiological and disease-like conditions. 

2. Experimental section 

2.1. Computational prediction and molecular docking 

The three-dimensional (3D) conformations of the full-length MYC 
and RbBP5 were predicted via AlphaFold2 [53–55]. The amino acid 
sequences of MYC and RbBP5 were obtained from Uniprot (MYC- 
P01106, RbBP5- Q15291). The parameters used for the 3D structure 
prediction were kept in the default [53,54]. These predicted structures 
were subsequently compared with the truncated versions of the pub-
lished PDB structures to evaluate these folded domains. Molecular 
docking between MYC and WDR5, as well as between RbBP5 and WDR5, 
was performed using High Ambiguity Driven protein− protein Docking 
(HADDOCK) tool (v2.4) [56]. All parameters related to sampling, clus-
tering, and distance restraint were maintained at their default settings, 
except the hydrogen bond cutoff, which was established at 4 Å. 

2.2. Expression plasmids 

The cDNA of WDR5 was cloned in the pmVenus-C1 (Addgene 
#27794, Watertown, MA) at BglII and HindIII sites and in the pmVenus- 
N1 (Addgene #27793) at NheI and AgeI sites. The MYC and its truncated 
variant MYC-T (residues 151–328), which included the nuclear locali-
zation sequence, were cloned in pmScarlet-I-C1 (Addgene #85044) at 

BglII and HindIII sites and in pLifeAct-mScarlet-I-N1 (Addgene #85054) 
at NheI and BamHI sites. In the latter, LifeAct was replaced by our tar-
geted gene. The cDNA of RbBP5 was cloned in the pmScarlet-I-C1 at BglII 
and HindIII sites and in pLifeAct-mScarlet-I-N1 (Addgene #85054) at 
NheI and BamHI sites. All these cDNAs were genetically fused to the 
fluorescent proteins using a flexible glycine-serine-rich linker (GSS)2. 
The cDNAs of PATagRFP and HaLoTag were amplified from pEGFR- 
PATagRFP (Addgene #31950) and pHalo5678Tag-PS (Addgene 
#86626). mVenus in pmVenus-N1-WDR5 was replaced by either 
PATagRFP or HaLoTag. The cDNAs of the proteins were amplified using 
a set of primers (Supplementary Table S1). pTagRFP-C1-Fibrillarin 
(Addgene #70649) was used to identify the nucleolar region in HeLa 
cells. pmScarlet-I-H2A (Addgene #85053) was utilized to visualize the 
H2A localization and its interaction with WDR5. DNA sequencing was 
used to validate all cloning and mutagenesis work (Genscript, Piscat-
away, NJ). Supplementary Fig. S1 shows the schematic illustrations of 
the constructs used in this study. The N-terminus truncated WDR5 
(WDR523–334) cloned in pET3a vector, named pET3a-WDR5, was gifted 
by Michael Cosgrove. pmVenus-C1 (Addgene plasmid #27794) and 
pmVenus-N1(Addgene #27793) were gifted by Steven Vogel. 
pmScarlet-I-C1 (Addgene #85044), pLifeAct_mScarlet-I_N1 (Addgene 
#85054), and pmScarlet-I-H2A (Addgene #85053) were gifted by Dorus 
Gadella. pTagRFP-C1-Fibrillarin (Addgene #70649) was gifted by David 
Sabatini. pEGFR-PATagRFP was obtained from Vladislav Verkhusha 
(Addgene #31950). Thomas Leonard and Ivan Yudushkin gifted 
pHaloTag-PS (Addgene #86626). 

2.3. Protein expression and purification 

WDR5 was purified similarly as described previously [23]. Briefly, 
the pET3a vector containing the 6 × His-TEV-WDR523–334 sequence was 
transformed into Rosetta™ 2 BL21(DE3)pLysS (Novagen through 
Millipore-Sigma, Burlington, MA; Cat #71403) competent E. coli cells. 
Here, TEV is the cleavage site by the Tobacco Etch Virus (TEV). These 
cells were grown overnight on Luria-Bertani (LB) agar carbenicillin/ 
chloramphenicol selection plates at 37 ◦C. A single colony from these 
transformations was used to inoculate 50 ml Terrific Broth (TB) starter 
culture media. These cells were grown overnight at 30 ◦C. On the next 
day, 1 l TB media were inoculated by the starter culture. These 
expression cultures were grown at 37 ◦C for 2.5 h and then left at room 
temperature for 30 min. Cells were induced with 100 μM isopropyl β-D- 
1-thiogalactopyranoside (IPTG). They were grown for 20 h at 16 ◦C. 
Pellets were harvested, and the lysis was achieved using a Model 110 L 
microfluidizer (Microfluidics, Newton, MA). The lysis buffer contained 
300 mM KCl, 50 mM Tris-HCl, 1 mM phenylmethylsulfonyl fluoride 
(PMSF), EDTA-free protease inhibitor, and pH 7.5. The lysate was spun 
down. The supernatant was processed through a Ni-NTA column inte-
grated with an NGC Quest 10 Plus Chromatography System (Bio-Rad, 
Hercules, CA). WDR5 was eluted using the buffer containing 500 mM 
imidazole, 300 mM KCl, 50 mM Tris-HCl, and pH 7.5. The 6 × His tag 
was cleaved using the TEV protease. The Ni-NTA column was again used 
to remove the 6 × His tag and TEV protease from protein samples. Pure 
fractions were pooled together and used for the BLI experiments. 

2.4. Peptide synthesis, labeling, purification, and analysis 

All label-free peptides and biotin-labeled peptides for BLI experi-
ments were synthesized and purified by GenScript (Piscataway, NJ). 
These peptides were purified to at least 95 % purity. The peptides for BLI 
experiments were biotinylated at the N-terminus. The unlabeled pep-
tides were acetylated at the N-terminus. All the peptides were amidated 
at the C-terminus. GenScript provided the purity confirmation, amino 
acid analysis, and solubility testing. 
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2.5. Biolayer interferometry (BLI) 

BLI studies were conducted using an OctetRED384 platform at a 
sampling rate of 10 kHz (FortéBio, Fremont, CA). The assays were per-
formed similarly in our previous studies [23]. In this assay, we used the 
truncated version of WDR523–334. For the sake of simplicity, we name 
this variant WDR5 throughout this article. As ligands, the N-terminal 
biotinylated peptides were immobilized onto streptavidin (SA)-coated 
BLI sensors (Sartorius, Bohemia, NY). A nine-residue Gly/Ser-rich pep-
tide spacer was inserted between the biotinylated site and the targeted 
peptide sequence (e.g., MbIIIb and RP5) to prevent steric hindrance. 
This way, we generated a ~3 nm distance between the BLI sensor and 
peptide sequence. These sensors were dipped into analyte-containing 
wells to obtain sensorgrams corresponding association phases. Then, 
the sensors were placed in analyte-free wells to obtain sensorgrams 
corresponding to dissociation curves. Unless specified, most experi-
ments’ running buffer included 150 mM NaCl, 20 mM Tris-HCl, 1 mg/ml 
bovine serum albumin (BSA), 1 mM TCEP, and pH 7.5. 

For salt analysis experiments, we used buffers that contained 20 mM 
Tris-HCl, 1 mM TCEP, and 1 mg/ml BSA. Here, the NaCl concentration, 
[NaCl], varied at 50, 150, 300, and 600 mM. For the inhibition experi-
ments, an additional non-biotinylated WBM inhibitor peptide and small- 
molecule inhibitor, C12, was added to the analytes (6UOZ.pdb; Sup-
plementary Fig. S2) [30]. Baseline sensorgrams of the reference wells 
were subtracted from binding curves for the corresponding analyte 
concentrations. No ligand was immobilized on the reference well’s 
sensors, and reference sensors were dipped into the wells that contained 
only the analyte. The binding curves were analyzed and fitted using the 
Octet Data Analysis software (FortéBio). Global fitting, which was per-
formed using several analyte concentrations, provided the apparent 
association (ka) and dissociation (kd) constants [23,24]. The equilibrium 
dissociation constant, KD, was indirectly determined using the ka and kd 
values. Three distinct BLI measurements were executed for all inspected 
interactions. 

2.6. Cell culture and transfection 

Cells were cultured in collagen-coated or non-coated six-well plates 
(Cellvis, Mountain View, CA). The cell density was ~2 × 105 cells per 
well. Cells were kept in a 5%CO2 and 70 % relative humidity environ-
ment at 37 ◦C. A PCR test was conducted to detect any potential my-
coplasma contamination in the cultures. HeLa and HEK-293T cells were 
transfected using Fugene-HD (Promega, Madison, WI) or Lipofectamine 
3000 (Invitrogen by Thermo Fischer Scientific, Carlsbad, CA) in serum- 
free Dulbecco’s Modified Eagle Medium (DMEM). The transfection 
mixtures were prepared using Opti-MEM (Thermo Fisher Scientific) as 
the medium, along with a transfection reagent and a plasmid DNA. For 
co-transfection, a 1:1 ratio of donor and acceptor plasmids was used. To 
achieve a low expression and ensure comparable recombinant protein 
expression levels to endogenous WDR5, MYC, and RbBP5, a plasmid 
concentration ranging from ~500 to ~800 ng per well was utilized. 
Then, the transfection mixture was incubated at room temperature for 
15–20 min before being transferred into the wells. After setting the 
transfection mixture with the cells for 5–6 h, complete media was added 
and allowed to express the recombinant proteins for ~one day. Cells 
were treated with Dulbecco’s phosphate-buffered saline (DPBS) and 
replaced with imaging media (DMEM with 25 mM HEPES and no phenol 
red, Thermo Fisher Scientific). 

2.7. Live-cell imaging 

Live-cell imaging of HeLa cells expressing various constructs was 
performed using spinning-disc confocal microscopy (Yokogawa CSU-W1 
50 μm 60 Pinhole) on an inverted Nikon Ti-E microscope with 60×
water immersion objective (1.49 NA) in an incubation chamber (Okolab 
USA Inc., Ambridge, PA) and captured onto an Andor Zyla CMOS 

camera. Images were acquired using the NIS-Elements software. Time 
series data were saved as .nd2 files with metadata and analyzed using 
ImageJ/FIJI. Excitation lines for mVenus, a yellow fluorescent protein 
(YFP; 500 ms excitation), and mScarlet-I, a red fluorescent protein (RFP; 
500 ms), were 488 and 561 nm, respectively. Lasers used for activation 
and excitation of PATagRFP were 405 nm and 561 nm, respectively. For 
HaLoTag imaging, cells were treated with Janelia Fluor X-554 (JFX-554) 
dye and incubated at 37 ◦C for 15 min. Then, cells were treated twice 
with DPBS, after which DPBS was exchanged with the imaging media. 
Images of HeLa cells co-expressing WDR5-mVenus + MYC-mScarlet-I or 
WDR5-mVenus + RbBP5-mScarlet-I were acquired for colocalization. 
Colocalization analysis was performed using the Coloc2 tool [57]. Here, 
we obtained an object-corrected Pearson coefficient by combining 
object-recognition-based colocalization analysis with pixel-intensity 
correlation. 

2.8. Fluorescence resonance energy transfer (FRET) microscopy 

Sensitized-emission FRET (seFRET) imaging was conducted by co- 
expressing the mVenus-tagged WDR5, and mScarlet-I tagged MYC (or 
RbBP5) at either the N or C terminus. For FRET imaging, images were 
acquired and processed as described previously [52]. Briefly, HeLa cells 
co-expressing these combinations were excited at 488 nm (500 ms 
excitation), and the emission was collected at 595 nm. The cells were 
transfected separately with the acceptor- and donor-only plasmids to 
measure the direct excitation of the acceptor at the donor excitation 
light (acceptor spectral bleed-through) and the emission of the donor 
into the FRET channel (donor spectral bleed-through), respectively. The 
donor and acceptor spectral bleed-through were corrected, and the FRET 
efficiency was normalized relative to the donor expression level. A low 
plasmid concentration was used to prevent bystander FRET [58]. Each 
image was assigned a pseudo color and underwent background removal. 
To calculate the normalized seFRET (NFRET) values, we followed the 
method developed by Xia and Liu (2001) [59] using the following 
equation: 

NFRET =
IFRET − αImScarlet− I − βImVenus

̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
ImScarlet− IImVenus

√ (1) 

ImScarlet-I is the intensity of the acceptor. ImVenus represents the in-
tensity of the donor. IFRET denoted the FRET intensity. α and β indicate 
the acceptor spectral bleed-through and the donor spectral bleed- 
through, respectively. NFRET was determined based on measurements 
obtained from three combinations of excitation and emission filters, 
namely (i) a donor-detection channel utilizing a donor-specific excita-
tion and a donor-specific emission filter, (ii) a raw FRET channel 
employing a donor-specific excitation and an acceptor-specific emission 
filter, and (iii) an acceptor channel using an acceptor-specific excitation 
and an acceptor-specific emission filter. 

2.9. Molecular graphics 

PyMOL (v2.4.0 Schrödinger, LLC) was used for all protein 
representations. 

3. Results and discussion 

3.1. Computational analysis shows a substantial overlap between the 
binding sites of MYC and RbBP5 with WDR5 

The crystal structure of WDR5 provides details of the WDR5 binding 
motif (WBM) binding site (Fig. 1a; PDB 2XL2) [42]. A cluster of several 
hydrophobic residues highlights this site [45]. To predict the three- 
dimensional conformations of the full-length MYC and RbBP5 pro-
teins, we utilized AlphaFold2, an in-silico structure determination tool 
[53–55]. AlphaFold2 uses machine learning to model the three- 
dimensional structures of proteins based on their sequences. These 
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predictions generate the five best protein structure models, the pre-
dicted Local Distance Difference Test (pLDDT) confidence scores per 
residue, and the predicted aligned error (PAE). Low pLDDTs and high 
PAEs indicate a disordered region of a specific protein. Except for the C- 
terminal helix-loop-helix motif, pLDDTs for most residues of MYC 

ranged between 25 and 70 (Supplementary Fig. S3a). Their corre-
sponding PAEs were larger than 20 (Supplementary Fig. S3b). Compu-
tational predictions enabled the visualization of MYC’s structured and 
disordered regions (Supplementary Fig. S3c), which correlated well with 
the magnitude of pLDDTs and PAEs. 

Fig. 1. Computational analysis of the MYC-WDR5 and RbBP5-WDR5 interactions. 
(a) Surface view of WDR5 (red) showing the WBM site (cyan) (2XL2.pdb) [42]. (b) The interaction between the intrinsically disordered region of MYC (green) and 
WDR5 (red) was predicted using Haddock (V2.4.) [56]. The MYC binding region is illustrated in blue. The structure of MYC (green) was computed by AlphaFold2 
[53–55], while WDR5 (red) was displayed using 2XL2.pdb [42]. For the sake of clarity, a limited representation of MYC is shown. (c) Surface view of WDR5 (red, 
surface) in complex with MbIIIb (blue, sphere) at the WBM site (4Y7R.pdb) [45]. (d) The interaction between RbBP5 (cyan) and WDR5 (red) was predicted using 
Haddock (V2.4.) [56]. The RbBP5 binding region is shown in yellow. The structure of RbBP5 (cyan) was predicted by AlphaFold2 [53–55], while WDR5 (red) was 
displayed using 2XL2.pdb [42]. For the sake of clarity, a limited representation of RbBP5 is shown. (e) WDR5 (red, ribbon) in complex with the R5P (yellow, sphere) 
at the WBM site (2XL2.pdb) [42]. (f) Superimposition of MbIIIb- and R5P-contacting surfaces on the WBM site of WDR5 using 4Y7R.pdb [45]and 2XL2.pdb [42], 
respectively. R5P (yellow) and MbIIIb (blue) are represented as spheres, and WDR5 is represented as a surface (red). Here, the superimposed surface view of WDR5 
complexed with MbIIIb and R5P was rotated by 180◦ with respect to the top-view structures in (a) and (c). (b), (d), and (e) are tilted side-views of WDR5 to show its 
binding with MYC, RbBP5, and the R5P consensus peptide ligand, respectively. 
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Then, we conducted molecular docking of MYC and WDR5 using the 
High Ambiguity Driven protein− protein Docking (HADDOCK) tool 
(Experimental section) [56]. This exploration revealed the association 
between the disordered region of MYC (residues 259–267; Table 1) and 
the WBM site of WDR5 (Fig. 1b and c; Supplementary Fig. S4a) [45]. 
These residues are referred to as MbIIIb throughout this article. Three 
critical residues in the center of the MbIIIb, D263, V264, and V265, form 
noncovalent interactions with WDR5 (Supplementary Fig. S4b). This 
combination of MYC residues is also called the DVV triad. In the case of 
RbBP5, only the C-terminal domain showed low pLDDT confidence 
scores and high PAEs (Supplementary Fig. S5a–b). This forms an 
extended disordered region in the predicted RbBP5 protein (Supple-
mentary Fig. S5c), like the reported PDB structure (Supplementary 
Fig. S5d; PDB 3KIW) [13]. The docking of RbBP5 and WDR5 displayed 
the binding interaction at the WDR5 outer surface (Fig. 1d; Supple-
mentary Fig. S6), involving the conserved critical residues of RbBP5 
between 369 and 381 (Fig. 1e; Table 1). These residues are referred to as 
RbBP5 Peptide (R5P). We conclude that the full-length MYC and RbBP5 
proteins exhibit highly overlapping binding sites for a noncovalent 
interaction with WDR5 through its shallow hydrophobic WBM site 
(Fig. 1f). 

3.2. Unraveling the kinetics of interactions mediated by the WBM site 

The WBM site of WDR5 is an evolutionarily conserved region that 
facilitates interactions with various gene regulators. Their dysregulation 
affects physiological and disease-like conditions, including cancer [4]. 
We investigated the association (ka) and dissociation (kd) rate constants 
of the MbIIIb-WDR5 and R5P-WDR5 interactions using biolayer inter-
ferometry (BLI) measurements in a real-time setting [23,50]. This way, 
we wanted to compare the kinetics of WDR5 interactions with each of 
the competing peptide ligands MbIIIb and R5P against the WBM site. 
MbIIIb and R5P were immobilized onto the BLI sensor surface using a 
flexible (GGS)3 peptide spacer and biotin-streptavidin chemistry [23]. 
At the same time, WDR5 was kept free in the well. This allowed for 
monitoring the association and dissociation phases of the peptide ligand- 
WDR5 complex by recording the changes in the interference pattern 
created by light reflected on the BLI sensor surface. 

The association and dissociation phases of the MbIIIb-WDR5 inter-
action were noted by time-dependent increases and declines in the BLI 
signal responses, respectively (Fig. 2a; Supplementary Fig. S7). Baseline 
sensorgrams of the reference wells were subtracted from recorded 
binding curves for each WDR5 concentration (Supplementary Fig. S8). 
To acquire these baseline sensorgrams, ligand-free BLI sensors were 
dipped into wells containing WDR5 at various concentrations. Their 

relatively flat profiles and low BLI response levels indicate no significant 
nonspecific association of WDR5 with the sensor surface. The interaction 
between MbIIIb and WDR5 is predominantly driven by the hydrophobic 
and ionic forces produced by the critical DVV triad of residues (Sup-
plementary Fig. S4b, Tables S2–S3). The WBM site of WDR5 encom-
passes a cluster of nonpolar residues (Y228, L240, L249, F266, V268, 
L288) [45]. The hydrophobic contacts mediating the MbIIIb -WDR5 
interaction were intriguing and prompted us to investigate the impact of 
a point mutation within this triad. Hence, we tested the MbIIIb_V264G 
mutant and found a modest BLI response in the presence of WDR5 
(Fig. 2b; Table 1), suggesting a significantly weaker MbIIIb_V264G- 
WDR5 interaction with respect to MbIIIb-WDR5. This outcome vali-
dates the specificity of our BLI experimental design for probing the 
MbIIIb-WDR5 interaction. Such a finding is in accordance with prior 
studies by Thomas and colleagues (2015) [45]. 

We also determined the association and dissociation phases for the 
R5P-WDR5 interaction (Fig. 2c; Supplementary Fig. S9). Because some 
BLI sensorgrams acquired at very high WDR5 concentrations showed a 
deviation from a single-exponential pattern, we called the ka and kd 
values the apparent kinetic constants of association and dissociation, 
respectively. Notably, the apparent association constants, ka, of both 
peptide ligand-WDR5 complexes are similar. For example, the BLI- 
determined apparent ka values for the MbIIIb-WDR5 and R5P-WDR5 
interactions were (9.0 ± 1.3) × 104 and (9.4 ± 1.1) × 104 M− 1 s− 1, 
respectively (Supplementary Table S4). The apparent dissociation rate 
constants, kd, for the MbIIIb-WDR5 and R5P-WDR5 interactions, were 
(8.3 ± 1.5) × 10− 2 and (14 ± 1) × 10− 2 s− 1, respectively. The corre-
sponding apparent KD values of these interactions were (0.95 ± 0.27) 
μM and (1.5 ± 0.3) μM, respectively. Due to the high sequence similarity 
between R5P and MbIIIb within their binding site against WDR5, we 
postulated that a similar Val-to-Gly mutation in R5P would have a 
closely identical impact on the R5P-WDR5 interaction. In accordance 
with this expectation, no significant interaction was noted between 
R5P_V377G and WDR5 (Fig. 2d). Here, this mutation corresponds to Val- 
377 of RbBP5 (Table 1). Based on the sequence alignment between 
MbIIIb and R5P, we can comfortably say that the “DVT” sequence in R5P 
at positions 376–378 of RbBP5 is comparable to the “DVV” triad in 
MbIIIb at positions 263–265 of MYC. 

This study demonstrates that BLI provides real-time binding kinetics 
data of biomolecular interactions, such as the apparent ka and kd. The 
equilibrium dissociation constant (KD) may also be determined using 
this method in a steady-state equilibrium format [50]. However, it often 
needs more detailed information about the binding mechanism itself. 
Specifically, BLI does not provide insights into the binding interface that 
leads to the exact nature of biomolecular interactions [60,61]. It should 
be noted that the BLI sensorgrams collected at high analyte concentra-
tions undergo a certain deviation from a single-exponential curve 
despite the subtraction of the reference from the binding curve (see 
above). The reason for this abnormal BLI response at high WDR5 con-
centrations is unclear, yet it remains to be elucidated in a future 
publication. 

3.3. Salt dependence of the WBM-mediated the R5P-WDR5 interactions 

Exploring the charge distribution of WDR5 reveals that the WBM site 
on the WDR5 surface displays a highly positive charge. At the same time, 
R5P exhibits a significant negative charge (Fig. 3a). Hence, it becomes 
evident that electrostatic effects might also play a substantial role in 
these peptide ligand-WDR5 interactions. We hypothesized that this 
interaction is sensitive to the shielding effects induced by salt. It is 
important to note that R5P was chosen for this study because it carries a 
greater negative charge than MbIIIb (Table 1). To test this hypothesis, 
we inferred the kinetics of these interactions in three additional buffers, 
maintaining similar concentrations of the solution constituents, such as 
Tris-HCl, TCEP, and BSA, while altering NaCl concentration, [NaCl], to 
50 mM, 300 mM, and 600 mM, in addition to the previously tested of 

Table 1 
The peptides used for this work and their sequences. The C-terminus of all 
peptides was amidated. The N-terminus of MbIIIb, R5P, and MbIIIb_V264G were 
biotinylated. The N-terminus of the WBM Inhibitor was acetylated. MbIIIb and 
R5P represent 259–267 and 369–381 residues of MYC and RbBP5, respectively. 
The binding residues of these peptides for WDR5 via the WBM site are marked in 
black. The N-terminal and C-terminal modifications are marked in blue, and the 
linkers are in green. Residues marked in red are Val-to-Gly amino acid mutations 
in the binding site of the consensus peptide ligands MbIIIb and RP5, which 
correspond to MYC and RbBP5 proteins, respectively.  

Peptide name Peptide sequence Chargea 

MbIIIb Biotinyl-GGSGGSGGSEEEIDVVSV-NH2  − 3.2 
R5P Biotinyl-G G S G G S G G S A A E D E E V D V T S V D-NH2  − 5.3 
MbIIIb_V264G Biotinyl-GGSGGSGGSEEEIDGVSVE-NH2  − 4.1 
R5P_V377G Biotinyl-G G S G G S G G S A A E D E E V D G T S V D-NH2  − 5.2 
WBM inhibitor Ac-A A E D E E V D V T S V D-NH2  − 5.2  

a Charges of these peptides were calculated using protein calculator v3.4 by 
amino acid sequence at pH 7.5 (https://protcalc.sourceforge.net/). The amida-
tion effect of the C terminus of these peptides was included in their charge 
calculations. 
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150 mM NaCl (Fig. 2c). Our findings indicate that the change in the 
[NaCl] value substantially impacts the BLI response and binding kinetics 
(Fig. 3b–d; Supplementary Fig. S10 and Table S5). Furthermore, our 
approach facilitated the dissection of this effect in terms of alterations in 
the apparent association and dissociation rate constants. We observed a 
decrease in the apparent ka at increased [NaCl] values (Fig. 4a). This was 
an expected outcome due to the reduced Debye screening length, 
effective interaction radius, and frequency of binding events [62]. 
Intriguingly, the [NaCl] value also influenced the apparent kd. At 50 mM 
NaCl, the apparent kd was much slower than at 600 mM NaCl (Fig. 4b). 
This observation accounts for the overall nonlinearity in the change of 
interaction strength in response to varying salt concentrations (Fig. 4c). 

In addition, it should be noted that the maximal BLI response 
decreased by increasing [NaCl] from 50 to 600 mM. Again, this finding 

confirms the significantly declined binding activity at elevated salt 
concentrations monotonously. These experimental outcomes are in 
accordance with the general pattern of the salt dependence of the 
apparent kinetic and equilibrium determinations of protein-peptide and 
protein-protein interactions [62,63]. Another potential contribution to 
the salt-dependent change in the apparent binding kinetics and affinity 
is the modification of the secondary structure of R5P. This peptide is 
likely helical at physiological [NaCl] values, yet its structure may be 
altered by changing the salt concentration [53–55]. We conclude that 
the interplay between distinct ion-pair and hydrophobic interactions at 
the binding interface facilitates the formation of stable R5P-WDR5 
complexes essential for their biological functions. 

A summary of fit error analysis of the binding curves and error 
propagations corresponding to the MbIIIb-WDR5 and R5P-WDR5 

Fig. 2. Probing MbIIIb-WDR5 and R5P-WDR5 interactions using real-time biolayer interferometry (BLI). 5 nM biotin-tagged MbIIIb, MbIIIb_V264G or R5P was 
loaded onto streptavidin sensors for 10 min. WDR5 was injected as the analyte, and the corresponding association and dissociation curves were recorded. (a) This 
panel shows BLI sensorgrams obtained for the interaction of MbIIIb with WDR5. The sensors were dipped into wells containing different concentrations of WDR5, 
[WDR5]. (b) This panel presents BLI sensorgrams obtained for the interaction of MbIIIb_V264G with WDR5, as in panel (b). The sensors were dipped into wells 
containing different [WDR5] values. (c) This panel shows BLI sensorgrams obtained for the interaction of R5P with WDR5, as in (b). (d) This panel illustrates BLI 
sensorgrams acquired for the interaction of R5P_V377G with WDR5. The sensors were dipped into wells containing various [WDR5] values. Each sensorgram was 
recorded in at least three independent experiments. 
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interactions is provided in the Supplementary Information file, 
Tables S6–S10. Again, BLI sensorgrams recorded under various salt 
conditions and at the highest WDR5 concentration show substantial 
deviations from the ideal 1:1 binding kinetics, declining the fit quality. 
In contrast, at lower WDR5 concentrations, the fit quality significantly 
improved, suggesting that more data acquisitions under these conditions 
are desirable for a better sensorgram fit. Despite these challenges, our 
affinity data align with prior measurements of the same interactions 
using different approaches. For example, using fluorescence polarization 
anisotropy, Tansey and co-workers reported a KD of 9.3 μM for the 

MbIIIb-WDR5 interaction at 300 mM NaCl [45]. In comparison, our BLI- 
determined value was ~0.95 μM at 150 mM NaCl (Supplementary 
Table S4). Furthermore, isothermal titration calorimetry was previously 
utilized to obtain a KD of 5.6 μM for the R5P-WDR5 interaction at 300 
mM NaCl [42], which compares well with the BLI-determined value of 
1.9 μM obtained in this study at the same salt concentration. These data 
demonstrate that we can still probe the overall behavior of these in-
teractions despite the apparent shortcomings of the BLI approach. 

Fig. 3. Influence of salt on R5P’s binding to WDR5. (a) Charge distribution on WDR5, R5P, and WDR5-R5P complex. (b) Sensorgrams were obtained for the R5P- 
WDR5 interaction at 50 mM NaCl. (c) The same as in (b), but at 300 mM NaCl. (d) The same as in (b), but at 600 mM NaCl. Each sensorgram was recorded in at least 
three independent experiments. 
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3.4. The analysis of the full-length WDR5, MYC, and RbBP5 subcellular 
localizations in living cells 

Either mVenus or mScarlet-I was fused at the C terminus of WDR5, 
MYC, or RbBP5. We have created these fusion proteins to study their 
localizations and interaction patterns in living cells (Supplementary 
Fig. S1). mVenus is a monomeric yellow fluorescent protein (mYFP) 
exhibiting amplified photostability and enhanced brightness [64,65]. 
Furthermore, mScarlet-I is a very bright monomeric red fluorescent 
protein (mRFP) [66]. Surprisingly, while expressing WDR5-mVenus in 
HeLa cells, we discovered that WDR5 was localized within the nucleus 
but predominantly present in the nucleolar regions (Fig. 5a). To verify 
the nucleolar localization, we co-expressed WDR5-mVenus with 
TagRFP-Fibrillarin, a known nucleolar marker [67], and observed an 
elevated presence of WDR5 in the nucleolus, corroborating our initial 
findings (Fig. 5b). We also crosschecked the accumulation of WDR5 in 
HEK-293T cells expressing the WDR5-mVenus. Similar results as in HeLa 
cells were noted (Supplementary Fig. S11a). 

We next assumed that the fluorescent protein used here could be the 
reason for the significant concentration of WDR5 in the nucleolus. To 
investigate this possibility further, we examined the WDR5 localization 
using alternative fluorescent proteins or synthetic dyes. For this purpose, 
we attached WDR5 to either HaLoTag [68], a tag labeled with JFX-554, 
or PATagRFP [69], a photoactivatable fluorescent protein. Following 
the expression of these fusion proteins, we conducted live-cell imaging 
and found that WDR5 accumulates in the nucleolus, regardless of the 
labeling strategy employed (Supplementary Fig. S11b–d). Subsequently, 
we explored the distribution patterns of WDR5’s known binding 

partners, MYC [45,70] and RbBP5 [42], within HeLa cells. We fused 
MYC and RbBP5 with mScarlet-I and expressed them in HeLa cells. Our 
analysis showed that both proteins were exclusively localized within the 
nucleoplasm of these cells (Fig. 5c–f). Upon co-expression of WDR5 with 
MYC (Fig. 5g), we observed a nucleolar exclusion of WDR5 (Fig. 5h). We 
created a truncated version of MYC (MYC-T; residues 151–328) that 
contains the central region of MYC encompassing the MbIIIb binding 
domain. MYC-T showed the same effect of nucleolar exclusion of WDR5 
(Fig. 5i–j). In these live-cell imaging experiments, while removing 
WDR5 from the nucleolus was noted in the presence of MYC or MYC-T, 
we cannot directly conclude that the short peptides utilized in BLI 
measurements would elicit the same effect. 

A similar outcome was noted for the co-expression of RbBP5 and 
WDR5 (Fig. 5k–l), indicating that the presence of WDR5 in the nucleoli 
was primarily observed without its binding partners. This raises the 
possibility that WDR5 may possess an alternative function within the 
nucleolus, which could account for its prominent localization in this 
subnuclear compartment. We co-expressed WDR5 with the non- 
interacting histone H2A to validate this hypothesis and examined their 
subcellular localization. Our findings revealed that H2A did not interfere 
with WDR5’s nucleolar localization (Supplementary Fig. S12), sup-
porting the idea that WDR5 may exhibit a distinct function within the 
nucleolus without the binding partner. Colocalization analysis also 
showed a significant signal overlap between WDR5 and MYC and be-
tween WDR5 and RbBP5 (Supplementary Fig. S13). Fluorescence 
colocalization is frequently used to indicate that two molecules of in-
terest are likely interacting partners. However, the complete colocali-
zation of two proteins should be considered a piece of partial evidence 

Fig. 4. Apparent kinetic and affinity constants of the R5P-WDR5 interaction at various salt concentrations. (a) The apparent association rate constants, ka. (b) The 
apparent dissociation rate constants, kd. (c) The apparent equilibrium dissociation constants, KD. All the salt concentrations were repeated in three independent 
experiments. Each dot point shows one replicate. Data indicate mean ± s.d. using n = 3 independently executed experiments. 
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Fig. 5. Localization and colocalization analysis of WDR5, MYC, and RbBP5. (a) 5 μg/ml 4′,6-diamidino-2-phenylindole (DAPI) was used to visualize the nucleus. 
HeLa cells co-expressing WDR5-mVenus and mScarlet-I_Fibrillarin, and images were recorded at DAPI, YFP, and RFP channels, respectively. As shown in the merge 
channel, a line was placed as a region of interest across the nucleolus to check the distribution of WDR5 in HeLa cells. (b) The fluorescence intensity profile of WDR5 
shows that WDR5 is hyperaccumulating in the nucleolus (NL), and the nucleolar marker protein, fibrillarin, confirmed it. (c) HeLa cells expressing MYC-mScarlet-I 
were recorded at the RFP channel. (d) Fluorescence intensity profile from (c). (e) mScarlet-I-RbBP5 at the RFP channel. (f) Fluorescence intensity profile from (e). (g) 
Hela cells co-expressing WDR5-mVenus and MYC-mScarlet-I. Images were recorded at YFP and RFP channels. An overlapping signal was observed, as indicated in the 
merged image. (h) The intensity profile shows that WDR5 and MYC are localized to the nucleoplasm in co-expressing cells (i) Colocalization of WDR5 and MYC-T. 
Images were recorded at YFP and RFP channels. An overlapping signal was observed, as indicated in the merged image. (j) Intensity profile shows that WDR5 and 
MYC-T are localized to the nucleoplasm in co-expressing cells. (k) Colocalization of WDR5 and RbBP5. Images were recorded at YFP and RFP channels. An over-
lapping signal was observed, as indicated in the merged image. (l) Intensity profile illustrates that the WDR5 and RbBP5 are localized to the nucleoplasm in 
coexpressing cells. For the analysis of fluorescence intensity curves, the number of cells (n) selected in the case of (b), (d), (f), (h), (i), and (l) were 29, 17, 19, 16, 13, 
and 23, respectively, from four independent experiments with similar results. In each curve, the fluorescence intensity was normalized to the maximum value. The 
dashed lines on microscopy images indicate the region of interest and correspond to the fluorescence intensity curves on the right side. 
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for their molecular interactions, as this necessitates further confirmatory 
approaches. 

3.5. Live-cell FRET microscopy to visualize the WDR5-MYC and WDR5- 
RbBP5 interactions 

The biophysical process of sensitized-emission fluorescence reso-
nance energy transfer (seFRET) is suited for assessing physical macro-
molecular associations [51]. seFRET generates a detectable signal 
within the proximity of closely positioned chemically attached or 

genetically engineered fluorophores within the two macromolecules. 
During the FRET measurement, various factors can contaminate the 
seFRET signal. One possibility is that the acceptor is excited by the donor 
excitation. This contaminating factor is named the acceptor spectral 
bleed-through (ASBT, α). The other possibility is that the donor emission 
overlaps, at least partly, with the acceptor emission. This contaminating 
factor is also called the donor spectral bleed-through (DSBT, β). To 
evaluate these factors, we examined HeLa cells expressing either the 
donor or the acceptor fusion proteins (Supplementary Fig. S1). The 
normalized FRET (NFRET) was derived from the raw seFRET signal by 

Fig. 6. Live-cell FRET imaging for detecting MYC-WDR5 and RbBP5-WDR5 interactions. Images of the HeLa cells were acquired at three detection channels (YFP, 
raw FRET, and RFP). The NFRET image was processed after subtracting the spectral bleed-through from the raw FRET signal. (a) FRET microscopy images of HeLa 
cells co-expressing WDR5-mVenus and mScarlet-I-MYC. The vertical color bar ranges from 0 to 0.5. (b) Violin plot showing the NFRET values for the WDR5 and MYC 
co-expressing cells with various fusion types. C–C represents mVenus and mScarlet-I fused at the C-terminus of WDR5 and MYC, respectively (n = 14). N–C means 
mVenus fused at the N-terminus of WDR5 and mScarlet-I fused at the C-terminus of MYC, respectively (n = 16). C–N represents mVenus fused at the C-terminus of 
WDR5 and mScarlet-I fused at the N-terminus of MYC, respectively (n = 19). N–N means mVenus and mScarlet-I fused at the N-terminus of WDR5 and MYC, 
respectively (n = 12). An unpaired two-tailed student t-test was utilized for a direct comparison. Statistical significance was considered at a test level p < 0.05 [73]. 
(c) FRET microscopy images of HeLa cells co-expressing WDR5-mVenus + mScarlet-I-RbBP5. (d) NFRET values for HeLa cells co-expressing WDR5 and RbBP5 with 
two fusion types. C–C represents mVenus and mScarlet-I fused at the C-terminus of WDR5 and RbBP5, respectively (n = 19). C–N represents mVenus fused at the C- 
terminus of WDR5 and mScarlet-I fused at the N-terminus of RbBP5, respectively (n = 22). The vertical color bar ranges from 0 to 0.5. Data in (b) and (d) show mean 
± s.d. using three independent transfections. The reported NFRET values are recorded from the nucleoplasmic region. In (a) and (c), the horizontal scale bar is 10 μm. 
An unpaired two-tailed student t-test was utilized for a direct comparison. Statistical significance was considered at a test level p < 0.05 [73]. 
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subtracting ASBT and DSBT. In a previous study, we thoroughly char-
acterized the negative and positive FRET control constructs in HeLa cells 
utilizing mVenus (donor) and mScarlet-I (acceptor) fluorescent proteins 
[52]. The negative and positive FRET controls of this pair of fluo-
rophores in living cells show an NFRET value of ~0.05 and ~0.44, 
respectively. 

Fluorescence images of HeLa cells co-expressing WDR5-mVenus and 
mScarlet-I-MYC were captured and subsequently analyzed across 

multiple channels (Fig. 6a). A modest NFRET value was detected in cells 
co-expressing WDR5-mVenus and mScarlet-I-MYC with respect to that 
of corresponding positive FRET control, suggesting a moderate level of 
the interaction (Fig. 6b, Supplementary Table S11). The observed 
NFRET signal in these imaging experiments in living cells was signifi-
cantly higher than the negative NFRET control values of the same pair of 
genetically engineered fluorophores [52]. This finding indicates the true 
interaction between the two labeled proteins. In contrast, no significant 

Fig. 7. Competitive inhibition of the MbIIIb-WDR5 and R5P-WDR5 interactions. 
(a) The MbIIIb-WDR5 complex was inhibited with different concentrations of C12 inhibitor. Biotinylated MbIIIb was immobilized onto SA sensors (Experimental 
section). 3 μM WDR5-containing wells were spiked with different concentrations of C12 inhibitor. (b) The normalized responses were obtained with a C12 inhibitor 
to inhibit the MbIIIb-WDR5 interaction. (c) The R5P-WDR5 complex was inhibited with different concentrations of WBM inhibitor (non-biotinylated RbBP5 peptide). 
Biotinylated R5P was immobilized onto SA sensors (Experimental section). 3 μM WDR5-containing wells were spiked with different concentrations of WBM inhibitor. 
(d) Normalized responses were obtained for the inhibition of R5P-WDR5 interaction. In (b) and (d), the normalization BLI response was determined as (R - Rmin)/ 
(Rmax - Rmin). Here, R is the BLI response at a given inhibitor concentration. Rmax and Rmin mean the maximum and minimum BLI responses determined for the 
inhibitor concentrations used in this study, respectively. Each data point shows mean ± s.d. using three independent experimental determinations. 
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variations in NFRET values were observed when employing alternative 
labeling configurations (Fig. 6b). One possible explanation for this 
observation is that the donor and acceptor fluorophores were not opti-
mally positioned and oriented in proximity, which is a critical require-
ment for the FRET signal. In addition, images of HeLa cells co-expressing 
WDR5-mVenus + mScarlet-I-RbBP5 were analyzed (Fig. 6c). Slightly 
higher NFRET values were observed in these cells (Fig. 6d; Supple-
mentary Table S11) compared to WDR5 and MYC co-expressing cells 
under the same labeling configuration. 

FRET microscopy is a powerful and widely adopted technique in 
molecular biophysics and cellular biology to explore biopolymers’ mo-
lecular interactions and conformational dynamics. However, the FRET 
signal depends on the distance between the two fluorophores. This 
article demonstrates that extensive genetic engineering is necessary 
until optimized proximity positions of the two fluorophores are deter-
mined for further examinations of the inter- or intra-molecular in-
teractions. In this case, only the pair formed by WDR5-mVenus and 
mScarlet-I-MYC, namely the C-N configuration of the fluorophores, 
was efficient for probing the FRET signal (Fig. 6a–b). This result re-
inforces that FRET may not be suitable for studying interactions or 
conformational changes monitored by fluorophores at distant locations, 
a persistent limitation of this imaging modality in living cells. In addi-
tion to these challenges, FRET is highly sensitive to the local environ-
mental factors of the fluorophores, such as pH, temperature, and ionic 
strength [51]. 

3.6. Assessing the effect of peptide and small-molecule inhibitors on the 
WBM site 

MYC represents a challenging target for drug development due to its 
complex regulatory mechanisms and extended disordered domains [71]. 
Therefore, an alternative approach to inhibit the MYC activity is to 
target its binding partner, WDR5. For the inhibition assays, we 
employed BLI to test the efficacy of potential inhibitors at the WBM site. 
First, we quantitatively assessed C12, a small-molecule inhibitor, for the 
perturbation of the MbIIIb-WDR5 interaction (6UOZ.pdb; Supplemen-
tary Fig. S2) [30]. Our results demonstrated a concentration-dependent 
reduction in BLI response (Fig. 7a–b). On the other hand, we observed a 
marked decrease in the formation of the R5P-WDR5 complex in the 
presence of an R5P derivative, as its concentration increased from 1 μM 
to 10 μM (Fig. 7c, Table 1; Supplementary Table S12). Notably, the 
inhibitory effect at 1 μM concentration was relatively insignificant, 
necessitating an order of magnitude higher concentration to achieve a 
substantial inhibition (Fig. 7d). 

In Fig. 7b and d, the normalized BLI responses, Rnorm, illuminate that 
C12 is a much more effective inhibitor for the MbIIIb-WDR5 complex at 
sub-micromolar concentrations than the R5P derivative for the R5P- 
WDR5 complex. Rnorm was determined for the inhibitor concentrations 
used in this study. However, its value likely changes for the absolute 
minimum (Rmin) attained during a dose-response experiment. Our 
findings reveal that the interaction between RbBP5 and WDR5 can be 
effectively inhibited using an optimized peptidomimetic inhibitor 
derived from the WBM motif of RbBP5. While these inhibitors demon-
strate their blocking potential against WBM-mediated interactions, 
further chemical modifications are required to amplify their effective-
ness in targeting WDR5 interactions with other endogenous ligands. For 
example, similar efforts have been made to design peptidomimetic in-
hibitors against the Win site of WDR5 [72]. 

3.7. Concluding remarks 

This study utilized BLI and seFRET microscopy to investigate the 
WBM site-mediated MYC-WDR5 and RbBP5-WDR5 interactions. This 
work provides a detailed analysis of the apparent kinetics of these in-
teractions using corresponding consensus peptide ligands in a cell-free 
environment. Interestingly, our findings reveal a significant 

quantitative and qualitative overlap in the interactions of WDR5 with 
MYC and RbBP5. These insights significantly impact future drug 
development endeavors targeting the MYC-WDR5 interaction. More-
over, we tackled the specific localization of WDR5 within the nucleus in 
the presence and absence of full-length binding proteins in living HeLa 
cells. Finally, our study highlights the potential of peptidomimetics and 
small-molecule inhibitors as promising routes in drug delivery pipelines 
against the WBM site. By improving the structure and properties of these 
peptides, it may be possible to develop highly effective inhibitors that 
substantially disrupt the MYC-WDR5 interaction. 
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