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The creation of structures comprised of chemically and physically distinct compartments is 
key to the bottom-up approach to constructing synthetic cells [1]. Simple DNA junctions, 
made amphiphilic through the addition of cholesterol moieties and dubbed C-stars, have 
been shown to robustly self-assemble into crystalline or amorphous networks with 
programmable structure and stimuli responsiveness [2-5]. The non-specific nature of 
cholesterol-mediated hydrophobic interactions implies that attractive forces also act between 
populations of distinct C-stars, enabling the self-assembly of multi-component aggregates 
with heterogeneous composition, which may undergo phase separation. In this work we 
explore the phase behaviour of binary mixtures of C-stars with different arm lengths, lA and lB 
(Fig. 1A), and observe micro-phase separation if lA and lB are sufficiently different (Fig. 1B 
and 1C). Confocal microscopy and image analysis are used to study aggregate morphology 
and relative phase composition, while Small Angle X-Ray Scattering reveals details on 
microstructure, highlighting, for given mixtures, coexistence between crystalline and 
amorphous phases.  This approach may be applicable as a route to rationally design cell-like 
architectures with distinct and chemically addressable microenvironments. 

 

Fig. 1. (A) Schematic of two C-star populations with different arm lengths, l, measured in number of 
base pairs (b.p.). (B) Schematic of a binary mixture of C-stars exhibiting strong phase separation, with 
a brightfield micrograph of such a system comprising populations A and B, where lA = 28 b.p. and lB = 
48 b.p. Scale bar 10µm. (C) Confocal micrographs of binary C-star mixtures demonstrating the effect 
of increasing arm length difference (Δl) on phase behaviour: (i) 2 b.p., (ii) 7 b.p., and (iii) 15 b.p. Sca le 
bars 25µm. 
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