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Part 1. Liquid chromatography mass spectroscopy

Figure S1. LC-MS spectra of peptide (A) K, (B) KS, (C) KK, (D) E. From top to bottom: UV (ultraviolet-visible) detection wavelength at 214 nm, 
and ESI (electrospray ionization) mass spectrum. 
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Figure S2. LC-MS spectra of fluorescent labeled peptide (A) K’ (Ac-(KIAALKE)3-GW-CONH2) , (B) KS’ (Ac-(KIAALKS)3-GW-CONH2), (C) KK’ 
(Ac-(KIAALKK)3-GW-CONH2), (D) E’ (Ac-(EIAALEK)3-GW-CONH2). From top to bottom: UV (ultraviolet-visible) detection wavelength at 214 nm, 
and ESI (electrospray ionization) mass spectrum.
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Figure S3. LC-MS spectra of fluorescent labeled peptide (A) LPK, (B) LPKS, (C) LPKK, (D) LPE. From top to bottom: UV (ultraviolet-visible) 
detection wavelength at 214 nm, and ESI (electrospray ionization) mass spectrum.
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Part 2. CD of acetylated peptides and their equimolar mixture in 50% TFE

Figure S4: CD Spectrospcopic Data of (A) peptides in 1:1 (v/v) PBS: TFE, and (B) an equimolar mixture of the K variants and E in1:1 (v/v) PBS: 
TFE. [Total peptide]= 100 uM, pH 7.4, 25 oC.

Part 3. Molecular dynamics simulation of the K, KS and KK peptide 
structures
Hyperchem release 8.0 package (Hypercube Inc, Gainesville, FL, USA) was used to simulate the peptide conformations 
of K’, KS’ and  KK’. For this, both the K peptides were placed in a periodic box containing water molecules and the 
system was equilibrated at 300 K. The peptide can move in a constant-density environment which is similar to being in 
a liquid. The size of the box was set as a cube with W=H=D= 56.104 Å, and the minimum distance between solvent and 
solute atoms (atoms from peptides) is 2.3 Å.

Molecular Mechanics simulation was based on a classical Newtonian calculation. Here, atoms were treated as 
Newtonian particles interacting through a potential energy function, which depend on bond lengths, bond angles, 
torsion angles, and non-bonded interactions (including van der Waals forces, electrostatic interactions, and hydrogen 
bonds). In these calculations, the forces on atoms are functions of the atomic position. Furthermore, the AMBER force 
field which is typically used for developing proteins and nucleic acids was used to develop an all-atom model. The 
simulations were performed at 300 K with a 30 ps run time. Figure S 5-1 show the peptide conformations after simulation.
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Figure S5-1. Snapshots of atomic simulation structures of peptides K, KS and KK. Green bar indicates the length of the peptide.

Figure S5-2. Hyperchem 160 ps atomic simulation at 300K using Allinger’s MM+ force field showing the dynamics of the PEG12 spacer (in 
vacuo) linking the peptide and lipid anchor together. Conditions used are indicated at left. The average length of the polyethylene chain was 
determined 1 nm ± 1 nm from the fluctuating distances between the two carbon atoms at the terminal ends (see red coloured plot). 
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Part 4. CD thermal dynamic curves

Figure S6. Thermal folding curve based on changes in [θ]222 as followed by CD by decreasing the temperature from 360 to 280 K. [Total 
peptide] = 40 uM, PBS pH=7.4, 25 oC, 1 cm quartz cuvette.

Part 5. Dynamic light scattering
To study the size increase due to aggregation and fusion events upon mixing of the liposomes, we used dynamic light 
scattering (DLS) measurements in order to determine whether the average liposome size increase correlated with the 
lipid and content mixing results. The results revealed similar initial docking rates, but with lower size increasing due 
to the limited instrumental sensitivity. It is important to note that dynamic light scattering cannot distinguish between 
liposome-liposome docking and liposome-liposome fusion events. Therefore it can be concluded that all studied 
coiled coil pairs were able to at least induce docking between opposing liposomes with comparable efficiency. After 30 
minutes the increase in the hydrodynamic diameter deviates. However, at these diameters DLS becomes less reliable 
and therefore it is difficult to draw any conclusions on the size increase in this time range.

Experimental diffusion coefficients, D, were measured at 25 °C by dynamic light scattering using a Malvern 
Zetasizer Nano ZS ZEN3500 equipped with a peltier-controlled thermostatic cell holder. The laser wavelength was 
633 nm and the scattering angle was 173˚. The Stokes-Einstein relationship  was used to estimate the 
hydrodynamic radius, Dh. Here kB is the Boltzman constant, and η is the solvent viscosity. The results are expressed as 
the hydrodynamic diameter with units of nm. For individual liposome batches the sample was allowed to equilibrate for 
2 minutes. For DLS time series the solutions were mixed in the cuvette (1000 rpm for 30 seconds). Measurements were 
started immediately after mixing. 
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Figure S7. Hydrodynamic diameter increase of the liposomes as a function of time, determined by dynamic light scattering of liposome 
fusion size increasing. Liposome concentration is 0.1 mM with 1% peptide decoration. See Figure A8 for size increase in the control 
samples. All the measurements were performed in PBS, pH 7.4, at 25 oC. 

Figure S8. DLS size increasing control as monitored by dynamic light scattering. Fusogen proportion =1 mol%, [lipids]=0.1 mM, PBS buffer, 
pH=7.4, 25 oC.
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Par 6. Liposome fusion control data

Figure S9. Lipid mixing control as monitored by fluorescence spectroscopy between fluorescent labeled K-LF (and its derivatives) and non-
fluorescent K-L (and its derivatives). Fusogen proportion= 1 mol%, [lipids]=0.1 mM, PBS buffer, pH=7.4, 25 oC.

Figure S10. Content mixing control as monitored by fluorescence spectroscopy between sulphorhodamine B loaded E-LRD and non-loaded 
E-L. Fusogen proportion =1 mol%, [lipids]=0.1 mM, PBS buffer, pH=7.4, 25 oC.


