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In Fig. S1, we test the robustness of the 1×2 cluster in systems with strong concentration

asymmetry at charge ratio xc = 0.2 (one polycation, five polyanions) with longer chains

(N1 = N2 = 80, 100, 140), while maintaining similar monomer density as systems in Fig. 3

in the main text. For all these cases, we obtain one 1 × 2 clusters and three uncomplexed

polyanions.

In Fig. S2, we show the evolution in the electrostatic energy (including self energy) during

the fission of a 2 × 4 cluster into 2 1 × 2 clusters. The electrostatic energy drops by about

100 kBT after the two complexes are separated.

Figure S3 shows the weight-averaged molar mass Mw of the clusters for the three systems

shown in Fig. 7 of the main text (xc = 0.6, xl = 0.6, xl = 0.8) as functions of the added salt.
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The weight-averaged molar mass is defined as Mw =
∑

i CiM
2
i∑

i CiMi
, where Ci is the number of

clusters having mass Mi. The plot is normalized by the total polyion mass in the system. As

the salt concentration φs increases, Mw for both xc = 0.6 and xl = 0.8 first increases sharply

then decreases, confirming the “salting out” followed by “salting in” behavior shown in Fig.

7(a) and 7(c). On the other hand, Mw for the xl = 0.6 system remains flat, indicating there

is no significant coalescence of the clusters upon addition of salt.

Figure S1: Polyion clustering in dilute solution with 1 polycation and 5 polyanions, for
different chain lengths (a) N1 = N2 = 80, (b) N1 = N2 = 100, and (c) N1 = N2 = 140. In
the top figures, the polycation is colored in cyan, and the polyanion is colored in orange. In
the bottom figures, each chain has a different color in order to distinguish the three polyions
in the 1× 2 cluster. The system sizes are (a) 64rc × 64rc × 64rc, (b) 72rc × 72rc × 72rc, and
(c) 75rc × 75rc × 75rc.
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Figure S2: Evolution of the electrostatic energy (including self energy) during the fission of
a 2× 4 cluster into 2 1× 2 clusters.

Figure S3: Dependence of the weight-averaged mass Mw of clusters in systems of xc = 0.6,
xl = 0.6, xl = 0.8 on the concentration of added salt. MT is the total mass of polyions in
the system.
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