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Figure 3: The filament twist determines the shape and sign of the membrane deformation.
An overview of the two-state model, providing examples for different outcomes. In the flat
state the target geometry is a planar ring with the membrane attraction sites facing downwards
(r = 0°) and the filament is observed as a flat spiral. By twisting the target geometry ring
we enter the twisted state tubules develop for 7 = 90° , cones for 0° < 7 < 90°, everted
cones for 7 < 0°, and everted tubules for 7 = 90 °. b) The buckle depth dependence on the
target radius [? and twist angle 7 of the twisted state. Each simulation started off with the same
initial spiral in the flat state with persistence length [, = 1.8 10° nm. ¢) The buckle depth
dependence on the target radius 12 and the persistence length [, of the twisted state (7 = 60°) .
Each simulation started off with the same initial spiral in flat state. The insets show snapshots
of the representative cases.

14



bioRxiv preprint doi: https://doi.org/10.1101/559898; this version posted February 25, 2019. The copyright holder for this preprint (which was
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available
under aCC-BY-NC-ND 4.0 International license.

FLAT
FLAT —— TWISTED

FLAT 888

l;':‘@a@q;“ £ s I voe 5
g3 - g'
‘ @ 239
- TWISTED

Figure 4: Repetitive filament transitions can sever membranes. Left panel: A filament is
polymerised around a cargo (magenta sphere) that binds to the dark receptors in the membrane
but cannot bud off on its own. Switching from a flat (R = 12.2 nm, 7 = 0°) to a twisted State
(R = 12.2nm, 7 = 60°) causes the membrane deformation. Switching back from the twisted to
the flat state causes cargo budding where the filament is released back to the cytoplasm. Right
panel: Target geometries of the flat and twisted states.
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