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Figure S1. The electrostatic interaction and the Lennard-Jones interaction between 
polysaccharides and  between cations. (a) For the system of three-unit polysaccharides with 
Ca2+ and (b) For the system of three-unit polysaccharides with Na2+. In the presence of Ca2+, the 
contribution of ionic bridges is significant and the electrostatic interaction between the 
polysaccharides hardly changes due to the formation of hydrogen bonds and the repulsion 



between the carboxyl groups. In contrast, in the absence of the ionic bridges, the formation of 
hydrogen bonds is the key to the assembly.
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Figure S2. Evolution of the order parameter1 (a) for the three-unit polysaccharides in the 
system with Ca2+, (b) for the three-unit polysaccharides in the system with Na+, (c) for the four-
unit polysaccharides in the system with Ca2+, and (d) for the four-unit polysaccharides in the 
system with Na+(d). 
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Figure S3. (a) The Ca2+(COO-)3
- ionic bridge, (b) The hydrogen bonds within the polymer 

assembly, with the hydrogen bonds denoted as red dashed lines. Both the visual configuration 
and gyration radius suggest that the structure is more compact than that without ionic bridge.
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