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Fig. S5. Persistence based clustering and persistent homology for analysis of 3D SMLM datasets. (a) Example simulations for
randomly distributed molecules, Gaussian clusters and hollow spheres with radius 75nm. Detection density was estimated by counting
the number of other detections within 40nm. ToMATo diagrams were used to select a persistence threshold for merging of density modes
(27.5 detections, dotted line). After merging of density modes to produce the clustering result persistent homology was performed to
produce persistence diagrams for both 2D (holes) and 3D (enclosed voids) features. Features from all clusters were grouped into a
single diagram per scenario and dimension. Persistence thresholds of 30nm and 10nm were selected for holes and voids respectively.
(b) Number of clusters, mean cluster area, number of holes and number of voids. The number of voids is higher for the hollow sphere
simulation and there was no significant difference in the number of holes between the Gaussian and sphere simulations. This is
consistent with the topology of the simulated structures as a hollow sphere has a single enclosed void but no holes. As expected the
cluster area is lower for the sphere simulation. Error bars are mean =+ s.d.. (¢) Averaged radial distribution for all clusters with a single
void from the spherical simulation. Peak at 80nm.
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Fig. S6. Persistence based clustering of nuclear pore component Nup107 in 2D. (a) Density estimate was calculated using a search
radius of 25nm. Representative cropped field of view shown. Scale-bar 100nm. (b) ToMATo diagram showing all density modes.
Persistence threshold set to 25 detections (dotted line). (c¢) Result of TOMATo clustering to segment nuclear pore complexes. Clusters
were filtered by number of detections (20 — 400) and area (r x 402 — 7 x 1002nm?).
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Fig. S7. Persistence based clustering of endocytic proteins; Las17, Ede1 and Slal. (a) Density estimates were calculated using a
search radius of 40nm. Representative cropped field of view shown. Scale-bar 100nm. (b) ToMATo diagrams showing density modes.
Persistence threshold set to 20 detections (dotted lines). All fields of view grouped into a single diagram per condition. (c) Result of
ToMATo clustering to segment endocytic sites. Clusters were filtered by number of detections (20-+) and area (7 x 302 — 7 x 1302nm2).
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Fig. 8. Clustering and topological analysis of nuclear pore component Nup107 in 3D. (a) Density estimate was calculated using a
search radius of 50nm. Representative cropped field of view shown as a projection and 3D scatter-plot. (b) ToMATo diagram where
a persistence threshold of 25nm was applied (dotted line). (¢) Result of ToMATo clustering to segment nuclear pore complexes in 3D.
Clusters were filtered by number of detections (20 — 400) and volume (4/3m x 403 — 4/3m x 150%nm?). (d) Persistence diagrams for 2D
and 3D topological features. Thresholds of 20nm and 15nm were chosen for holes and voids respectively. (e) Percentage of clusters
with a given topological configuration. Specified in terms of number of holes (H) and voids (V) per cluster.
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