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Fig. S1 Selected vesicle morphologies induced by the encapsulated cylindrical rigid nanorod of
radius a/R = 0.01 at v = 0.7, 0.8 and 0.95.
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Fig. S2 Normalized effective membrane tension σR2/κ as a function of the normalized length L/R
of an encapsulated cylindrical nanorod at different reduced volumes v = 0.7, 0.8 and 0.95.
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Fig. S3 The normalized deformation energy E/κ of the ϕ -shaped and cherry-shaped vesicle mor-
phologies at v = 0.7 and 0.8 for cylindrical rigid nanorod of radius a/R = 0.01 and 0.1. Insets show
the energy profiles in larger ranges of L/R.
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Fig. S4 Vesicle profiles magnified in the radial direction at different L/R and v. The profiles rep-
resent the zoomed-in vesicle portion in the red rectangle as illustrated in the inset in (a). The
encapsulated nanorod is not shown here for clarity.
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Fig. S5 The membrane tension σR2/κ as a function of L/R for an encapsulated cylindrical nanorod
with one widened tip (a) and a cone-shaped nanorod (b) at v = 0.8. Here a and at in (a) represent
the radii of the rod wall and tip, respectively; a1 and a2 in (b) represent radii of the top and bottom
ends of the cone-shaped nanorod, respectively. Insets illustrate the nanorod geometry.
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Fig. S6 Normalized axial contact force FR/κ as a function of L/R at different v for a cylindrical
nanorod with one widened end (a) and a cone-shaped nanorod (b).
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