
Materials and Methods 
We re-classified the subfamilies of EF-hand proteins1–3 using our updated 

database.  We added new sequences from the Uniprot database4 by selecting entries 
with the keyword “EF-hand” in the domain section for five species ─ Saccharomyces 
cerevisiae, Arabidopsis thaliana, Caenorhabditis elegans, Drosophila melanogastor, 
and Homo sapiens ─ and by checking the similarities of these EF-hands.  Our 
database now contains 905 entries.   

Several new subfamilies have been identified.  All by all comparisons within 
and between closely related subfamilies were performed with FASTA5.  The top one 
hundred hits for each entry were selected.  Network (sif and eda) files were created as 
the node for each entry and the edge for similarity or identity between entries was 
created by using a script of perl (https://www.perl.org/).  The network was visualized 
and analyzed by Cytoscape 2.8.26.  MCL clustering was performed with clusterMaker 
(v1.11), a Cytoscape plug-in8 in the Markov Clustering Algorithm11,12. 
 This classification is the basis for determining the relationships among these 
subfamilies and their modes of action; it also permits us to infer their functional 
relationships and their evolution(s).  Molecular evolutionary analyses were made with 
the PHYLIP package10 (seqboot, protdist, neighbor, and consense) 
(http://evolution.genetics.washington.edu/phylip/).  Dendrograms (trees) were 
visualized and analyzed with FigTree (http://tree.bio.ed.ac.uk/software/figtree/).   

We selected homologs of CAM, CDC, CANB, VIS, CALP and SORC from 20 
species.  We identified a set of bi-directional best hits for each entry of these 
subfamilies by searching with FASTA the top hit against each sequence database for 
these 20 species.  We classified the hits by analyzing with Cytoscape the network 
created with the FASTA search. 

Further, the relationships among these subfamilies was analyzed based on 
domain level alignment.  Multiple sequence alignments were performed with clustalw11.  
Sequence alignments were edited with Seaview12 or Jalview13.  RAxML was used to 
obtain the best maximum likelihood tree or to compare tree topology14,15. 
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