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Supplementary Figure Legends

Figure S1. Vesicle-tethering events are not observed in the absence of surface-
immobilised acceptor vesicles. Single-vesicle images were acquired upon donor (532 nm
laser) and acceptor (637 nm laser) excitation 10 min after the addition of donor vesicles to
the streptavidin-uncoated surface. Dil fluorescence was not observed in the absence of

acceptor vesicles.

Figure S2. Single-vesicle images obtained 15 min after the addition of donor vesicles
lacking Seylp proteins. Single-vesicle images were acquired upon donor (532 nm laser)
and acceptor (637 nm laser) excitation 15 min after the addition of donor vesicles lacking

Seylp proteins to the acceptor vesicle-immobilised surface.

Figure S3. Comparison of FRET histograms for fusion intermediates. (A—C) FRET
histograms of tethering (A), hemifusion (B) and full-fusion (C) states. FRET histograms were
generated from more than 200 events by collecting FRET values of each state. All histograms

were fitted to Gaussian functions to obtain FRET values for fusion intermediate states.

Figure S4. Tethering and fusion times at varying GTP concentrations. (A) Tethering
time histograms at varying GTP concentrations. To obtain error bars in Figure 2B, each
experiment was repeated two or three times. (B) Fusion time histograms at varying GTP
concentrations. Each histogram was fitted by a single-exponential decay function to obtain
the corresponding kinetic rate. Experiments were performed using proteoliposomes with a

protein-to-lipid ratio of 1:200.

Figure SS. Tethering and fusion times at varying densities of Seylp on the membrane.
(A) Tethering time histograms at varying Sey1p-to-lipid ratios of the vesicles. To obtain error
bars in Figure 2D, each experiment was repeated three times. (B) Fusion time histograms at
varying Seylp-to-lipid ratios of the vesicles. Each histogram was fitted by a single-
exponential decay function to obtain the corresponding kinetic rate. Experiments were

performed with 1 mM GTP and 2 mM Mg**.

Figure S6. Comparison of fusion efficiencies at varying protein densities on the vesicle

surface. The protein density on the membrane surface is represented by the protein-to-lipid



ratio. Error bars represent standard deviations obtained from at least three independent
experiments. The fusion efficiency was determined by the fraction of traces showing fusion

events. Each fraction was calculated based on at least 300 tethering events.

Figure S7. The size of vesicles and their homogeneity were determined by dynamic
light scattering and single-vesicle fluorescence measurement. (A) Dynamic light
scattering data showing the mean diameter of vesicles. (B) The fluorescence intensity
distribution of single vesicles immobilised on the surface. Six hundred vesicles were

analysed to determine the intensity distribution.
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Figure S3
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Figure S4
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Figure S5
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Figure S6

oo
1

Fusion efficiency (%)
N

o
l

1:1000 1:500 1:200
Protein density [protein:lipid]



Figure S7
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