
 1 

Supplementary file 1. Multiple sequence alignment 
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Amino acid sequences of ferritin family proteins were aligned progressively using EMBL-EBI web 
services1,2 Clustal Omega3, T-Coffee4 and MAFFT5. Protein names were adapted from either 
UniprotKB6, KEGG7 database or common name with PDB entry code8. Sequences were sorted in 
an order corresponding to the clades in phylogenetic tree (Figure 13). The alignment was edited by 
Espript 3.0 web server9. The Rhodospirillum rubrum EncFtn (Rru_A0973) sequence was 
highlighted in yellow. The ferroxidase centre (FOC) of Pseudo-nitzschia multiseries ferritin 
(PmFtn_4ITW) (highlighting in blue) consists of FeA site (E16, E49, E52) and FeB site (E49, E95, 
E131, Q128) which were labelled with solid red triangles10. Another iron binding site in 
PmFtn_4ITW (the gateway site or FeC site11) consisted of E48, E45 and E131 which are marked 
with solid blue circles10. The FOC of R. rubrum EncFtn was labelled with empty red triangles as 
E32, E62, H65 and Y39; and the iron entry site was marked with empty blue circles including E31 
and E34.The putative iron exit site was marked with empty blue squares including H57, E61 and 
E64. The C-terminal localization sequences common to the encapsulin associated ferritins were 
highlighted within the red rectangle.  
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