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Text S1. Details of homology modeling and molecular dynamics simulations. 

Homology modeling and structure preparation:
	Homology modeling was performed using the Automodel module of Modeller 9v9 (1) to produce structures for the 23 additional homologues of complement C3d and 3 non-human homologues of CR2. Crystal structures of unbound human complement C3d (PDB Code: 1C3D) and CR2 (PDB Code: 1LY2) were used as the template structure. Sequence alignments between human C3d and the 23 C3d homologues, as well as CR2 and its 3 homologues, were generated using MUSCLE in conjunction with the R package Bio3D, and supplied as input to Modeller. Each homology model was subsequently superimposed onto 1C3D using Bio3D. The generated models were then prepared using PDB2PQR (2), in order to add atomic radii and partial charges according to the PARSE (3) forcefield to the coordinate files. Alanine-scan mutagenesis was performed using the coordinates of the two crystal structures and generated homology models as parent structures and applying the AESOP computational framework, Analysis of Electrostatic Similarities of Proteins (4), which truncates each ionizable residue (Arg, Lys, His, Glu, and Asp) to alanine, one at a time. No structural relaxation was considered after each mutation. 

[bookmark: _GoBack]Molecular dynamics simulation:
	A 20-ns explicit-solvent molecular dynamics simulation was configured using VMD (5) and performed using NAMD (6). The crystal structure of human C3d (1C3D) was placed in a 82 Å × 82 Å × 82 Å water box with NaCl ions at 150 mM ion strength. The simulation was performed using the NPT ensemble with Langevin temperature and pressure control, at 300 K. The system was initially minimized using 1000 steps of energy minimization, to remove unfavorable torsions and contacts. The system was further relaxed by constraining the protein while allowing the solvent to equilibrate for 100 ps. Constraints were reduced linearly at 100 ps intervals, resulting in a total of 1 ns of equilibration. The simulation was performed using a 2 fs time step with rigid bonds to hydrogen imposed by SHAKE.     
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