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Supplementary Note 1: Figures

A Schematic of molecular organization of vimentin
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B Molecular model of a vimentin tetramer
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C Schematic of the two major assembly phases of vimentin

i Lateral assembly of tetramers into ULFs

8 tetramers

12 tetramers

ii  Longitudinal assembly of ULFs

= + = =—=—

= B ===
Fig. SI1. Molecular organization and assembly phases of vimentin. A) (i) A vimentin monomer consists of a 46 nm-long extended
central “rod” domain, which exhibits three alpha-helical coil segments, termed coil 1A, 1B, and 2. These three alpha-helical segments
are connected by so-called linker regions (thick black bars). The colors of the boxes correspond to those of the domains depicted in the
atomic model below in (B). The rod domain is flanked by an amino-terminal (N-term) and a carboxy-terminal (C-term) domain, referred
to as “head” and “tail”, respectively. Both domains are supposed to be unstructured (wavy lines). (ii) Two vimentin monomers form a
parallel coiled-coil dimer. (i) Under low ionic strength, two dimeric complexes assemble in an anti-parallel and half-staggered fashion
into 60 nm long tetramers, with the coil 1 segments in direct contact in the center of the tetramer; hence, tetramers are non-polar.
(Adapted from (1)). B) Molecular model of a vimentin tetramer. The basic functional unit for filament assembly, the tetramer, exhibits
an anti-parallel overlap of the coil 1 segments of two dimeric complexes. (Adapted from (2)). C) Schematic of the two major assembly
phases of vimentin. (i) eight, ten, or twelve tetramers assemble laterally into unit-length filaments (ULFs) (3). (ii) ULFs assemble
longitudinally, via end-to-end annealing, into short vimentin filaments, which subsequently further elongate by end-to-end annealing.

(Adapted from (4)). Timescale of vimentin assembly under physiological conditions: Lateral assembly predominantly in the first second,
co-existence of lateral and longitudinal assembly between 1-30 s, thereafter mostly longitudinal assembly.
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Fig. SI2. Immunofluorescence microscopic images of vimentin filaments after 60 min of assembly (0.2 mg/ml, 160 mM NaCl). A) The
filaments form a complex network. B) In a 1:50 diluted suspension, single unbranched and highly flexible filaments are visible. Scale
bar: 20 ym.
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Fig. SI3. Normalized mean scattered light intensities at 405 nm and 594 nm and their intensity ratio for NaCl concentrations of 50 mM
(blue), 100 mM (green) and 160 mM (orange), and for vimentin concentrations of 0.1 mg/ml, 0.2 mg/ml and 0.4 mg/ml. The time constant
t. of the exponential fit of the intensity ratio signal, as displayed in each figure, decrease with increasing vimentin and salt concentration.
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Fig. Sl4. Simulated scattering intensity during longitudinal assembly (A,B) for growth rates 1.02 (blue), 2.0 (green) and 3.0 ULFs/min
(orange). These growth rates correspond to the assembly of 0.2 mg/ml vimentin in 50 mM (blue), 100 mM (green), and 160 mM (orange)
sodium chloride, respectively. The simulated scattered light curves for 100 mM (green) and 160 mM (orange) sodium chloride are
divided by the scattered light curve of 50 mM (blue) NaCl (C,D). The different assembly speeds for each salt condition result in a peak
in the 100 mM / 50 mM (green) and the 160 mM / 50 mM (orange) signal ratios between 30s and 90s, but beyond 500s, the ratios
return to unity as the filaments under all conditions have elongated to a length of >10 ULFs beyond which the scatter signal shows little
or no further increase. The measured signal ratios (Fig. 7), by contrast, do not return to unity, indicating that the mass per cross-section

of the filaments increases with increasing salt concentrations.
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