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Figure S1. Cellular colocalization of Whirlin, Eps8, and Myo15, Related to Figure 
1. (A) Either RFP-Eps81-529 or RFP-Eps8 WBD could colocalize with GFP-Whirlin into 
the cytoplasmic puncta-like structures in cells, whereas RFP-Eps8 PTB could not. (B) 
Either RFP-Eps81-529 or RFP-Eps8 PTB, but not RFP-Eps8 WBD, could colocalize with 
GFP-Myo15 at the very tips of filopodia in cells. (C) Myo15 PBM/Whirlin PDZ3 
interaction was required for trafficking of Whirlin to filopodia tips via Myo15. (D) 
Interaction network between Whirlin, Eps8, and Myo15. Scale bar: 7.5 μm. 
 
  



 

 
 
Figure S2. Structural analysis of Whirlin-Myo15 complex, Related to Figure 2. (A) 
Crystal packing interface between two copies of the complex. (B) FPLC coupled with 
static light scattering assay showing the molecular weight of Whirlin-PDZ3-Myo15-
PBM complex. 



 
 
Figure S3. Eps8 PTB domain shows tendency of oligomerization, Related to Figure 
4. (A-B) FPLC- (A) and FPLC coupled with static light scattering (B) assays showing 
that Eps8 PTB formed large oligomer with high molecular weight. (C) FPLC-based 
analysis showing that WBD did not form large oligomer when the concentration was 
increased. (D) GST pull down assay showing that Eps8 PTB domain forms oligomer in 
solution.  
  



 
 
Figure S4. Myo15deaf and Whirlinshort showed defects in formation of phase 
separation , Related to Figures 3-5. (A-B) The coding sequence of wild type Myo15 
PBM (A) and deafness-associated Myo15 mutation p.S3535AfsX29 (B). (C-D) 
Representative SDS-PAGE analysis showing the distribution of proteins between 
aqueous-solution/supernatant (S) and condensed liquid phase/pellet (P) fractions for 
individual component of the tip complex (whirlin, 10 μM; Eps8, Myo15, Myo15deaf, 30 
μM) (C) and Whirlinshort with or without Myo15 and/or Eps8, the concentration of each 
protein is 30 μM (D). 
  



 
 
Figure S5. Analysis of actin bundling an polymerization ability of the tip complex. 
Related to Figure 6. (A) Analysis the actin bundling capability of Eps8 at different 
concentrations, Noted that the minimal effect concentration of Eps8 that promotes actin 
bundling is 0.5 μM. The concentration of F-actin is 2 μM. Scale bar: 25 μm. (B) High-
speed and low-speed actin co-sedimentation experiments showed that the total amount 
of F-actin filament in Eps8 alone and the condensates group were almost the same (in 
the high-speed condition), although the condensates group yielded much more bundled 
actin filaments than Eps8 alone group. (C) The mixture of Whirlin (1.25 μM) and Eps8 
(0.25 μM) showed less bundled actin filaments than Whirlin-Eps8-Myo15 condensates. 
(D) Actin polymerization assay by mixing the three-protein condensates with G-actin 
in the presence of actin polymerization buffer. The system yielded many tiny and short 
actin bundles appears in solution. Scale bar: 25 μm. 
  



 
 
Figure S6. Tip complex mixture with Myo15deaf mutant show defect in phase 
separation, Related to Figure 6. The concentration of Whirlin, Eps8, and Myo15 or 
Myo15deaf mutant are 1.25 μM, 0.25 μM, and 1.25 μM, respectively. Scale bar: 5 μm. 
 
  



 

 
 

Figure S7. Fluorescence images showing that mixture of Whirlin, Myo15, and 
Eps8L2 at indicated concentrations led to formation of the liquid droplets. Related 
to Figure 4. Whirlin, Eps8L2, and Myo15 were labelled with Cy3, Alexa-488, and 
Alexa-405, respectively, with each at 1% level. Scale bar: 5 μm. 
 
  



 
Table S1. Data collection and refinement statistics, related to Figure 2 

Data collection and processing 
Source Spring8-BL41XU 
Wavelength(Å) 1.0000 
Space group P3121 
Unit cell(a,b,c,Å) 52.0, 52.0, 70.4 
Unit cell(α,β,γ,。) 90, 90, 120 
Resolution range (Å) 50.00-1.70 (1.80-1.70) 
No. of unique reflections 13677 (1318) 
Redundancy  10.3 (9.9) 
I/σ(I) 22.5 (3.1) 
Completeness (%) 99.8 (98.7) 
Rmerge (%)a 5.7 (72.2) 

Structure refinement 
Resolution (Å) 45.01-1.70 (1.82-1.70) 
Rworkb/Rfreec (%) 17.87 (22.11)/20.08 (24.10) 
rmsd bonds (Å)/angles (°) 0.012/1.424 
Number of reflections 
       Working set 12670 
       Test set 637 
Number of protein atoms 809 
Number of solvent atoms 54 
Average B factor (Å2) 34.7 
Ramachandran plot(%) 
   Most favored regions 99.05 
   Additionally allowed 0.95 
   Generously allowed 0 

Numbers in parentheses represent the value for the highest resolution shell. 
aRmerge = ∑|Ii - Im|/∑Ii, where Ii is the intensity of the measured reflection and Im is the mean 
intensity of all symmetry related reflections. 
bRcryst = Σ||Fobs| - |Fcalc||/Σ|Fobs|, where Fobs and Fcalc are observed and calculated structure 
factors. 
cRfree = ΣT||Fobs| - |Fcalc||/ΣT|Fobs|, where T is a test data set of about 5% of the total reflections 
randomly chosen and set aside prior to refinement. 
 

 
 


