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Fig. S1: Sequence alignment for C5a proteins. The sequences of forty-nine mammalian 

C5a proteins were aligned using MULTIALIN (Bond & Schuttelkopf, 2009) and the sequence 

conservation analysis was done in ALINE (Corpet, 1988). The position of the secondary 

structure elements in both the four- and three-helix bundle models are indicated above the 

alignment. The sequence numbering above the alignment refers to human C5 prepro-

numbering, numbering according to C5a is obtained by subtracting 677. The glycosylated 

asparagine in human C5a is highlighted in green. Below the alignment are indicated cysteine 

residues involved in intramolecular disulfide bridges (blue) and residues identified as 

important for C5aR binding: C5a residues possibly involved in interactions with C5aR N-

terminus are highlighted in purple and C5a residues presumably involved in docking C5a C-

terminus in the transmembrane region of C5aR are shown in orange (Mollison et al., 1989; 

Toth et al., 1994; Bubeck et al., 1994; Hagemann et al., 2006; Hagemann et al., 2008). 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S2: Mass spectrometry analysis of all recombinant C5a proteins produced in this 

study. A) Comparison between the molecular masses obtained by MS analysis and the 

theoretical values expected for the different recombinant C5a proteins. B) Examples of MS 

spectra obtained for recombinant mC5a and mC5a-desArg. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S3: Initial electron density maps and crystal packing in hC5a-A8 structure. A) 

Initial electron density maps obtained after molecular replacement in PHASER (McCoy et al., 

2005) using a MR search model derived from hC5a-desArg, encompassing residues Val694-

Ser743 of monomer A from RCSB entry 3HQA (Cook et al., 2010). The 2mFo-DFc map is 

displayed as blue mesh and contoured at 1σ. The mFo-DFc map is displayed as green mesh 

and contoured at 2.5σ. B) The crystal packing in the hC5a-A8 structure is stabilized by three 

major types of interactions: the antiparallel packing of two helices H1’ from neighbouring 

molecules (orange), the interaction of helix H1’ N-terminus with the H1’-H2’ loop from a 

symmetry-related molecule (green), and the formation of an antiparallel, two-stranded β-sheet 

between the C-termini of two hC5a-A8 molecules (red). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S4: Initial electron density maps for mC5a and mC5a-desArg. A) Initial electron 

density maps obtained after molecular replacement in PHASER (McCoy et al., 2005) using a 

mC5a homology model derived from hC5a-desArg, encompassing residues Val694-Ser743 of 

monomer A from  RCSB entry 3HQA (Cook et al., 2010). The 2mFo-DFc map is displayed as 

blue mesh and contoured at 1σ. The mFo-DFc map is displayed as green mesh and contoured 

at 2.5σ. Clear density for helix H1 not part of the search model is observed in the middle of 

the panel. B) Same as panel A but for the mC5a-desArg structure. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. S5: Additional density possibly representing the C-terminal arginine residue in 

mC5a structure. A) Final 2mFo-DFc (blue mesh) and mFo-DFc (green mesh) maps contoured 

at 1 and 3σ, respectively, for the mC5a structure. Clear additional density assuming the shape 

of an arginine, and not accounted for by water molecules or ligands, is visible in the groove 

between helices H1 and H2. Additional density extending away from this blob along the H1-

H2 groove is also visible. B) Same as in panel A but for the mC5a-desArg structure. No 

similar additional density as for mC5a is visible here. C) Modeling of an arginine residue into 

the density observed in the mC5a structure reveals a quite reasonable fit. D) Larger view on 

the crystal packing in mC5a crystal revealing that this putative C-terminal arginine residue 

could arise from a symmetry-related molecule (displayed in yellow). The last modeled residue 

for that molecule, Glu745, is separated by 21 Å from the putative Arg and there are visible 

blobs of density in the solvent pocket separating the two residues. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 



Fig. S6: Sequence alignment for C5aR proteins. The sequences of ten mammalian C5aR 

proteins were aligned using MULTIALIN (Bond & Schuttelkopf, 2009) and the sequence 

conservation analysis was performed in ALINE (Corpet, 1988). The putative positions of the 

seven transmembrane helices are indicated above the alignment. Below the alignment are 

indicated residues identified as important for C5a binding: sulfo-tyrosines (purple) and 

aspartate residues (cyan) from C5aR N-terminus supposedly interacting with C5a core, and 

charged (orange) and hydrophobic residues (green) supposedly involved in docking C5a C-

terminus in a transmembrane pocket within C5aR (DeMartino et al., 1994; Siciliano et al., 

1994; Chen et al., 1998; Mery & Boulay, 1994; Raffetseder et al., 1996; Farzan et al., 2001; 

Hagemann et al., 2008). 
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