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Fig. S7. (A and B) Floppy box NPT simulations showing the stable structures for superballs with shape parameter m=3.5 (A) A phase for size ratio g=0.1 and
(B) square phase for q=0.05.

Shrink by
20%

Fig. S8. After initial assembly into a square phase the small depletant is shrunk by 20% from g, =0.04 to g, =0.032, holding the densities of both depletant
species and superballs fixed. The crystal rearranges to a canted phase. The depletant then goes back to g, =0.04 and the square phase is recovered.

Fig. S9. Constant pressure simulations with a flexible “ floppy” box. Starting from a square phase we cycle to a A1 phase and back again by changing the
small depletant size from q; =0.04 0.032 0.04 at constant number density. The big depletants do not penetrate the crystal so are treated implicitly as a
pressure term.
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Movie S1. Silica superballs with m = 3.9 are dispersed with pNIPAM depletants and equilibrated at room temperature, where they form square crystallites. As
the temperature is increased to 28.5 °C, the crystallites melt. Upon decreasing the temperature back to room temperature, the particles begin to reassemble.

Movie S1
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Movie S2. Silica superballs with m = 3.9 are dispersed in the presence of PEO depletants with molecular weight 8 M. In these conditions the superballs
assemble into A crystallites.

Movie S2
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Movie S3. Silica superballs with m = 3.9 are dispersed in the presence of a mixture of PEO (molecular weight 8 M) and pNIPAM depletants. At 27 °C, the
superballs assemble into square crystallites, as observed when the particles are dispersed with pNIPAM alone. As the temperature is increased we observe that
the lattice shifts to a Ay configuration as observed when the superballs are dispersed with PEO alone. This happens because at higher temperatures the in-
teractions induced by the pNIPAM weaken whereas those induced by the PEO are fixed. By cycling the temperature, we are able to observe a reversible solid-
to-solid phase transition over several iterations.

Movie S3

q=0.04

Movie S4. Periodic bulk crystal simulations are performed with superballs with a fluctuating simulation box. Superballs are dispersed with two species of
depletants, one with size ratio g; = 0.35 and one with size ratio g, = 0.04. For these parameters, The square lattice configuration is stable. By decreasing the
size ratio of the smaller species from g, = 0.04 to g, = 0.032, we observe a transition into a canted phase, as we observe when the superballs are dispersed only
with depletants with a size ratio g; = 0.35. When the size of the smaller depletant is once again increased (g; = 0.04), the square phase is restored.

Movie S4
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