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SUPPLEMENTAL FIGURES
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FIG. S.1. Rod assembly at φrod = 0.1, Crod = Cp = −Cn =
3/rrod, and γ = 0. (a) Sequential snapshots at t/τ = 0,
120, 240, and 360 for φp = φn = 0.1. Two tubules protrude
from the branching points of the rod clusters. (b),(c) Time
development of (b) mean cluster size 〈Ncl〉 and (c) vertical

rod span 〈z2rod〉
1/2. The vertical span of the rod assembly is

calculated from the height variance as z2rod =
∑

i∈rod
(zi −

zrG)
2/Nrod where zrG =

∑
i∈rod

zi/Nrod.

FIG. S.2. Snapshots of the membrane under positive surface
tension at φrod = 0.4 and Crod = Cp = 3/rrod. (a) φp = 0
and γr2rod/kBT = 6.25. (b) φp = 0 and γr2rod/kBT = 12.5.
(c) φp = 0.1 and γr2rod/kBT = 12.5. (d) φp = 0.1 and
γr2rod/kBT = 25.

MOVIE CAPTIONS

Movie S1: Tubulation from a flat membrane at
φrod = 0.1, φp = 0.1, Crodrrod = 3, Cprrod = 3, and
γ = 0.

Movie S2: Tubulation from a budded membrane at
φrod = 0.1, φp = 0.1, Crodrrod = 3, Cprrod = 1, and
γ = 0. The membrane shown in Fig. 1(e) is used as the
initial budded state.

Movie S3: Tubulation from a flat membrane at
φrod = 0.4, φp = 0, Crodrrod = 3, and γ = 0.

Movie S4: Tubulation from a flat membrane at
φrod = 0.4, φp = 0.1, Crodrrod = 3, Cprrod = 3, and
γ = 0.

Movie S5: Tubulation from a flat membrane at
φrod = 0.4, φp = 0.1, φn = 0.1, Crodrrod = 2, Cprrod = 3,
Cnrrod = −3, and γ = 0.

Movie S6: Tubule formation from a vesicle at φrod = 0.1,
φp = 0.1, Crodrrod = 3, and Cprrod = 3.
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