A minimalist model to measure interactions between
proteins and synaptic vesicles
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Additional control measurements on patterned glass coverslips
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Figure S1. Negative controls on patterned glass coverslips without added SVs. a) After the neutravidin functionalization
(neutravidin-FITC, left), the patterns were directly incubated with a secondary anti-mouse antibody labeled with STAR635P
(right). b) After the neutravidin functionalization (neutravidin-FITC, left) and the incubation with biotinylated mouse
anti-synaptotagmin antibody, a single-domain antibody against vGLUT1 labeled with STAR635P was added (without addition
of SVs, right). Non-specific interactions are not observed in either case. The scale bars are 25 pm.
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Coomassie stained polyacrylamide gel for the purified proteins
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Figure S2. Coomassie stained polyacrylamide gel for all purified proteins tested in this study. Approximately 1 pg of protein
was run on each lane, after protein purification (performed as shown in Fig. 3a). The behavior of the proteins is consistent with
literature. Most proteins show one clear main band (indicated by the magenta boxes), found at the expected molecular weight.
Synapsin and EGFP were run on separate polyacrylamide gels. Amphiphysin and epsin, and, to a lower extent, clathrin, run at
higher molecular weights than their nominal values, as previously reported in the literature' 3. Some protein show secondary
bands are that account for, on average, (11 £ 13) % of the total protein amounts. CALM was not analyzed in the same fashion,

because this protein purifies to very low levels and is difficult to visualize by coomassie stained polyacrylamide gels.

Additionally, CALM is known to display an unusual behavior during SDS-PAGE, separating into multiple bands of different
molecular weights*>.

S2/87



Comparison of the bulk diffusion coefficient and the free diffusion coefficient in the pres-
ence of SVs
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Figure S3. Diffusion coefficients of the proteins freely diffusing in bulk (Dyyx, empty boxes) and of the freely diffusing
component in the SV patterns (D, filled boxes). The boxes extend from the lower quartile to upper quartile of the data, the
middle lines in the box plots represent the median, the whiskers extend from the minimum to the maximum data point. The
colors code represents the proteins as in the main text.
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Results of the Mann-Whitney test to compare Dyyx and Dpound

Protein p-value
Amphiphysin-mEGFP | 2x 10~
a-synuclein-mEGFP | 5x10~%0

CALM-mEGFP 2x10~ 13
Calmodulin-mEGFP 4%x10°8
Clathrin-mEGFP 2%x10° 13

Complexinl-mEGFP | 3x10~’
Endophilin-mEGFP 2x107 1

Epsin-mEGFP 2x1078
Rab3-mEGFP 1x10~ 12
Rab7-mEGFP 1x107°
Synapsin-mEGFP 5x1073

Table S1. p-values for a Mann-Whitney statistical test, chosen because of the non-normality of the data, performed to
compare the diffusion coefficients for proteins in bulk, Dy, and for the bound diffusing component in the SVs patterns,
Dypound- All tested pairs show a p-value below the tolerance level of 0.05; thus we observe a significant difference for each
protein. N varies between 20 and 90 data points depending on the protein.
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Energy differences and transition rate ratios

a b
2.5 -
2.0 4
_ 1.5 - .
|_m 5
X O
Wy 1.0 4 J
057 : E T
! J ¥ de 115
0.0 4 ok
S N S &N @ e D A
BN F € QP
. SFFFF P & F S
é\ ﬁ“‘ > 0@ Q/(\
& & © o
e P\

Figure S4. a) Energy difference between the free state and the bound state for all proteins. b) Ratio between the transition rate
from the free state to the bound state and from the bound state to the free state. The boxes extend from the lower quartile to
upper quartile of the data, the middle lines in the box plots represent the median, the whiskers extend from the minimum to the

maximum data point.
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Energies of the interaction state
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Figure S5. Estimated energy for the bound state for all measured proteins. The boxes extend from the lower quartile to upper
quartile of the data, the middle lines in the box plots represent the median, the whiskers extend from the minimum to the

maximum data point.
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STED imaging of vesicle density
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Figure S6. STED imaging of the patterned SVs to quantify the vesicle density. a) Representative STED image of labeled SVs
attached to a neutravidin pattern. Inset: the respective confocal image of the underlying neutravidin-FITC pattern. Scale bars: 5
um. b) Box plots of calculated vesicle densities (left) and distances between vesicle centers (right). 17 distinct pattern regions
were analyzed, from one representative experiment (3 independent experiments in total. The middle line shows the median, the
box edges indicate the 25th percentile, the error bars show the 75th percentile.).
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