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Figure S1. Reverse-phase HPLC (RP-HPLC) analysis of the four mastoparans. The RP-HPLC was 
carried out on the Vydac C18 column (15 μm, 20 mm × 250 mm) using 0%−90% water/acetonitrile 
gradient in the presence of 0.05% TFA. The final purity of the peptides (>95%) was assessed by  
RP-HPLC on an analytical Vydac C18 column (4.6 mm × 250 mm, 300 Å, 5 μm particle size).  
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Figure S2. Matrix-assisted laser-desorption ionization-time-of-flight mass (MALDI-TOF MS) analysis 
of the four mastoparans. The molecular masses of purified peptides were determined using the 
MALDI-TOF MS spectrometry (KBSI, Ochang, Korea). 
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Figure S3. Structural models of mastoparans. The 3D structures of MP-L (PDB ID: 1D7N) and MP-X 
(PDB ID: 2CZP) were obtained from the RCSB Protein Data Bank (PDB, http://www.rcsb.org/).  
The structures of MP-V1 and MP-B were predicted by the automated I-TASSER server [1]. The model 
with the best C-score was selected. The stereochemical quality of the predicted structures was 
validated using ProSA-web (Protein Structure Analysis) [2]. Energy minimization was performed 
using GROMACS 5.0.4 package with gromos53a6 force field [3]. Then the structures were immersed 
in a dodecahedron water box of SPC water molecules to make an aqueous environment. To neutralize 
the system, counter-ions were added by replacing water molecules. The steepest descent EM 
algorithm was applied until the maximum force was converged to less than 1000 kJ/mol. During  
the steps, cut-off value of 1.2 nm was used for short-range electrostatic and van der Waals while  
long-range electrostatic interactions were calculated using particle mesh Ewald method [4]. The net 
charges of MP-V1, MP-L, MP-X(V) and MP-B were +4, +3, +3 and +4, respectively. The A and B 
represent front and side views, respectively, and the blue color in the images indicates a positive 
charge. The red arrows indicate the 7th lysine in MP-V1.  
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