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Fig. Sl Interaction energy between a pair of deformable vesicles, with springtantsc; =

0.2 andks = 4.0, in thezy-plane. One vesicle
is fixed at(0, 0), and the system energy (jfy - um?/us® relative to the minimum attained value) is measured for various positiongof th

second particle. The solid white areas correspond to regions that weneeasured. The plots correspond to: the total (liquid crystal plus
spring) energy (top panel), the liquid crystal free energy (middle [pazed the spring energy (lower panel).

Figure S1 is an expanded version of Figure 5 in the main maipisshowing not only the total inter-
action energy (top panel), but also the individual compdsiecronsisting of the liquid crystal free energy
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(middle panel), and the spring energy (lower panel). Notedbrrespondence between regions where the
liquid crystal energy is minimized, and maxima in the spramgrgy. In addition a Mathematica notebook
(3D_EnergyPlots.nb) has been provided, which presents 3Doressif the interaction energies given in the

above Figure S1.
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Fig. S2 Additional example of the interaction between deformable particles seplaibong thec-axis, with the bulk liquid crystal director
orientation along thg-axis. Plots I(a), and ll(a) show the relative changes in the freeggraera function of particle separation, with the
associated particle shapes given in plots I(b), and ll(b). Hollow cirelpeesent the elastic energy of the springs, which has been shifted so
that the closest particle separation corresponds to a valu®6f fg - wm?/us?, hollow squares correspond to the liquid crystal free energy,
shifted t00.5 fg - wm?/us® for the closest separation, and the total system energy, which is@&&t fg - 1m? /s at closest separation, is

denoted by filled circles. Plots I: spring constarits:= 0.1, k2 = 2.0. Plots ll:k; = 0.2, k2 = 2.0.

Figure S2 is similar to Figure 7 in the main manuscript, pdowy further examples of the interaction
energies and particle shapes for particles separated #iengaxis. As can be seen, the behavior is quite
similar to that shown in Figure 7; for large separations,ghapes are the same as for an isolated patrticle,
and the change to these symmetric shapes occurs at a lapgeasen for the particles in Figure S2 1. In
addition, a further shape change, from Region A to B is alseoled in Figure S2 I. The locations of the
various shape changes, and whether or not a change occults fesm a direct competition between the
spring and liquid crystal energies. (See the main manusiorigurther detail).
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Figure S3 provides detailed results for the interaction aftiples separated along theaxis, which
corresponds to the shapes presented in Figure 9 of the manstidgpt, and discussed there in more general
terms. As can be seen, the interaction is purely repulsivalfseparations considered. However, similar
to separations along the axis, there is again a direct competition between the sy liquid crystal
energies. As can be seen, in Figure S3 I., the inner facirgsdid region A are somewhat flattened, in
comparison to region B. This reduces the distortion in tlggore between the particles, but increases the
spring energy. The transition from region A to B correspotwshe point where the decrease in spring
energy that would occur by having a rounder particle sideaymes the resulting increase in liquid crystal
energy. For the particles in Figure S3 Il., such a shape ahanhthe larger separations we have considered
does not occur, since these particles have a smaller lipgagsconstant, and therefore would experience a
smaller change in spring energy with the shape change whoacidmot be enough to overcome the increase
in liquid crystal energy at these separations. This lowengpconstant does however allow for additional
shape changes at closer separations. As can be seen, ingfimrinregion A to region B, there is a shape
change, as the particles become tilted. This change in sh@ssociated with an increase-0f0.2 um in
perimeter length, resulting in an increase in the springgndowever there is also an increaseof.1 yum
in the total distance between all pairs of the like defectsr(gared to particles at the same locations, but
with the same shapes as those in region A), resulting in aedserin the liquid crystal energy. Since the
linear spring constant is smaller in this case comparedabdhFigure S3 1., the decrease in liquid crystal
is enough to overcome the increase in spring energy asedaiath this shape change.
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Fig. S3Interaction between deformable particles separated along-#xés, with the bulk liquid crystal director orientation along this same
axis. Here, hollow circles represent the elastic energy of the sprirtgshwas been shifted so that the closest particle separation correspond
to a value of-0.75 fg - um? /s, hollow squares correspond to the liquid crystal free energy, shiftédrtofg - um?/us? for the closest
separation, and the total system energy, which is seitgfg - um?/us” at closest separation, is denoted by filled circles. Panel |: spring
constantg; = 0.2, ko = 4.0. Panel ll:k; = 0.1, ks = 4.0.

S4



