
 

Table S1 List of the α-CA sub-families with the species and accession number of the amino acid 

sequences used in this study. 
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Table S2 Listing of conserved amino acid residues for each group of α-CAs along with Daphnia 

α-CAs.  The gray highlighted residues represent conserved sites throughout the phylogeny.  

Dark green represents sites conserved in all extracellular α-CAs, medium green the GPI-

anchored CAs, light green the transmembrane CAs, pink the secretory CAs.  The dark blue 

represents sites that are conserved in all intracellular α-CAs, medium blue the cytosolic CAs and 

red the CA-RPs.  The bacterial group shows conserved sites across α-CAs.  AS = active site, ZB = 

zinc-binding site, SB = substrate-binding site, GPI = purported GPI-anchoring site, SuB = disulfide 

bond site. 
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Table S3 Ancestral states of amino acids at informative residues.  Ancestral states were inferred 

using a Maximum Likelihood model in MEGA 5.0 and the most probable states at a given 

residue were selected.  CA groups are based on the most recent common ancestor as 

determine by the phylogenic analysis, for example the hypothetical ancestral Animalia α-CA 

state is the predicted sequence of the most recent common ancestor of the extracellular α-CAs 

and intracellular α-CAs, while the extracellular α-CA hypothetical ancestor is the most recent 

common ancestor to the invertebrate and vertebrate clades of Extracellular α-CAs (Figure1). 

The residues are based on the alignment performed for phylogeny construction.  Codes on the 

residues are as follows: SuB = disulfide bond site, AS = active site, ZB = zinc-binding site, and SB 

= substrate-binding site.  Shaded amino acids reflect an amino acid change from the most 

common recent ancestor and the shaded amino acids in a box are amino acid change that 

resulted in convergent evolution.  The no. of amino acid changes reflects the number of 

changes from the most common recent ancestor for that group. 

 
 



Figure S1.  Phylogeny of α-CAs inferred from a maximum-likelihood analysis performed with 

RaxML version 8.0 with 1000 iterations.  Bootstrap values are indicated at the nodes.  Species 

are collapsed within a larger taxonomical grouping. 



 


