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.MAHHHHHHM. . . GTLEAQTQGPGSMKGEPKVIERLNEALFLELGAVN. Q¥/WLHYRLLN. . DWGY
MKGDPAIIKRLNGVLKNELTAIN.QYFLHARMLQ . . NWGL
MKGDTKVINYLNKLLGNELVAIN.QYFLHARMFK. . NWGL
MKGDTKVINYLNKLLGNELVAJIN.QYFLHARMFK. . NWGL
.MKGDPIIIQHLNKILGNELIAIN.QYFLHARMYK. .DWGL
.MKGDPIIIQHLNKILGNELIAIN.QYFLHARMYK. .DWGL
.MKGDPKVIEFLNKALGNELVAIN.QYFLHSRMYK. .DWGL
.MKGDPQVIAHLNKALGNELVAIN.QYFLHSRMFK. .DWGL
.MKGDKKVIEHLNRALGNELIAIN.QYFLHAKMYK. .DWGL
MKGDAKVIQYLNDVLANELVAIN.QYFLHAKMYK. . NWGL
MQGDKKVIKYLNQILKNELTAIN.QYFLHARMYK. . NWGL
.MKGDITVIQHLNKILANELVAIN.QYFLHARMYE. .DWGL
MKGDKIVIQHLNKILGNELIAIN.QYFLHARMYE. .DWGL
MKGDKIVIQHLNKILGNELIAIN.QYFLHARMYE. .DWGL
.MKGDKLVIQHLNKILGNELVAIN.QYFLHARMYE. .DWGL
.MQGHPEVIDYLNTLLTGELAARD .QYF IHSRMYE . . DWGF
.MKGNAAILAELNTLLAYEMTA|SD . QYF VHAHVYK. .DLGL
AlSQ . VYLSASIWFDONDW. .
AlSY . TYLSLGFFFDRDDVAL
AlSY . TYLSLGFYFDRDDVAL
AlSY . TYLSLGFYFDRDDVAL
AlSY . T|YLSLGFYFDRDDVAL
AlSY. TYLSLGYYFDRDDVAL
AlSY . TYLSLGYYFDRDDVAL
AlSY . TYLSLGFYFDRDDVAL
AlSY . T|YLSLGFYFDRDDVAL
AlSY . T|Y|SSMYAFFDRDDVAL
AlSY . VYLSMSYYFDRDDVAL
AlSY . S|YLSMAYYFDRDDVAL
AlSY . T|YTSMAFYFSRDDVAL
AlSY . VYLSMAYYFSRDDVAL
AlSY . VYLSMSYYFDRDDVAL
AlSY.V|YLSMSCYFDRDDVAL
S|SN. LY[LSMSVHFA. .QVGY
S|SL . LY(QQMSAWCS . . YHTF
IAAN . LYLSMSSWCY. .ENSL
S|SN. LYMSMSSWCY. .THSL
SAY.LYFAMAAYFE..DLGL
.KYLIFADDAE. .EKGL
.RYMIFADVAE..NEGY
.KYLIFAEQAE. .KEGF
.KYLIFAEQAE..KEGY
.RYLIFAEQAE..REGL
.KYLIFAEKAE. .QEGF
.KYLIFADEAE..QRGL
.RYLIFAEKAE. .QEGF
.RYNYFGGQAK. .KDGF
.RYLYFAKRAD..EEGY
.RYLYFASKAD..VEGQ
.................. SNAMSVTKQLLQMQADAHHLWVKFHNYHWNVKGL . . . QF
MKTSIQQLVAVLLNRQVANWVVLYVKLHNFHWNVNGP . ..NF
. .MSKQLTDIVNKQIANWSVLYIKLHNYHWYVKGS. . .QF
.. .MSQNLTEVLNTQIANWSLLYIKLHNFHWYVKGP . . .QF
.. .MSEQLIQAVNKQVANWTVMYVKLHNYHWYVKGK. . .DF
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.MSTKTNVVEVLNKQVANWNVLYVKLHNYHWYVTGP . . . HF
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Sta7437_0684/1-95

GU3_08795/1-95
MARPU_03990/1-95
Thivi_3051/1-95
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TRLAKKER?FSIEE ADKLIDRIIFLEGFPNLQTVSPLRIG QNVKEVLEAD
TRLGKREFKESIEEMEHADKLIKRVLFLEGLPNLQDLGKLRIG ETVREVLEND
KRLNDVEYHESIDEMKHADRYIERILFLEGLPNLQDLGKLNIG EDVEEMLRSD
KRLNDVEY? SIDEMKHADRYIERILFLEGLPNLQDLGKLNIG .EDVEEMLRSD
KHLADKEYHESIDE| ADHLIERILFLEGIPNLQDLGKLMIG EDTKEMLECD
KHLADKEYHESIDEMKHADHLIERILFLEGLPNLQDLGKLMIG EDTKEMLECD
KELADHEY, SIDEMKHADQLIERILFLEGLPNLQSLGKLLIG .ENTKEMLECD
KELADYEYHESIDE| ADQLIERILFLEGLPNLQDLGKLMIG ENTKEMLECD
HALYEKEYHESIDEMKHADWLIERILFLEGVPNLQDLGKLMIG ENTKEMLSCD
EKLGGKEYPFSIDE IKKHADKLVERILFLEGVPNVQKLGKLLIG .EDTKEMLECD
KKLNEHEYHESIDE| ADALIERVLFLEGLPNLQDLGKLHIG ENPKEMLECD
NKLGKHEYKESIDEMRHADKLIKRILFLEGLPNVQDLGKLHIG EHTQEMLECD
EKLGKHEYHESIDEMKHADKLIKRILFLEGLPNLQELGKLLIG .EHTKEMLECD
EKLGKHEYHESIDE| ADKLIKRILFLEGLPNLQELGKLLIG EHTKEMLECD
GRLGKHEYDESIDEMKHADKLIKRILFLEGLPNLQDLGKLLIG ENTREMLECD
SKLYERLNHEMEEETQHADALLRRILLLEGTPRM.RPDDIHPGTT .VPEMLEAD
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EGVSHFFRELAEEKREGYERLLKMONQRGGRALFQDIKKPAEDEW GKTPDAMKAA
EGVSHFFRFQAEEKRFGYERLLKMQNQRGGRALFQDIKKPAEDEW .GKTPDAMKAA
AGVGHFFREILAKEKREIGAEHLLKMONQRGGRVLFQDVQKPSEDEW GKTLDAMEAA
AGVGHFFRELAKEKREGAERLLKMQNQRGGRALFQDVQKPSEDEW GKTLDAMEAA
EGVGHFF \LAKEK| ERLLKLOQNQRGGRALFLDVQKPSQDEW .GKTQDAMEAA
EGVRHFFREILAEEKHEIGAKRLLKMQNQRGGRALFQDVQKPSQDEW GKTQDAMEAA
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KNFAKYF LHQS HE ERE| EKLMKLONQRGGRIFLQDIQKPDCDDW ESGLNAMECA
KNFAKYFLHQSHEEREHAEKLMKLONQRGGRIFLQDIKKPDRDDW ESGLNAMECA
NGFAHWLK?&SLEEM@ AYDMMDYLLKRGGEVKIEAIDAVPQKF .GSVLEVFQQV
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PELTAILAHNRDEEKEHAAMTLEWLRRND . . & &t vttt ittt e e e e e e e e e e e e et AKWAEHLRTY
PELAQVLA?&RBEEK? AAMTLEWLRRHD .PVLDTQLRTY
AELRAVLLHHLEEEVEHAMMNLEWLRRND RVFQEKIDIY
PAVRAIMEHNRDEEIEHAVMGLEWLRRHS PVWDETMRAL
EELKQIMAh RDEEI? ACMTLEWLRRNM .DGWDQELKTY
PQLKAIVEHNRDEEIEHACMGLEWLRRKY PAWHENLKKF
ETVRKILEHNRDEEMEHAAMLLEWLRRNM PGWDEALRTY
ETVRKILE#NRDEEM@ AAMLLEWLRRNM .PGWDEALRTY
PELKAILAHNRDEEKEHAAMVLEWIRRRD PCFSEQLKDY
PELKAILAHNRDEEKEHASMVLEWIRRKD PKFSGELKAY
TELKAILEmhRDEEK? ASMVLEWIQRKD .PKFSKELYEY
EELKAILAHNRDEEKEHAAMVLEWIRRRD KTFDKELRDY
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EELKAILVHNRDEEKEHAAMVLEWIRRKD PVFSTELRDY
KELKAILAHNRDEEKEHAAMLLEWIRRQD SVFDEELKDY
PELKAILAwwRDEEKF AAMVLEWIRRQD .PKFDHELRDY
KDLKAILAHNRDEEKEHAAMLLEWIRRQD PKFDNELRDY
PELKAILAHNRDEEKEHAAMVLEWIRRKD PTFDHELKDY
PELKRILEPWRDEEK? AAMTLEWIRRQD .PVFNDELKDY
SELKAILSHNRDEEKEHAAMLLEWIRRQD PTFDKYLKKY
PELKAILKHNRDEEKEHAAMVLEWIRRRD PTFDKELKDY
DELRAIL I:NRDEE AAMVLEWIRRRD .PTFDKELKDY
ADLQAILAHNRDEEKEHAAMVLEWIRRKD PSFDKELKDY
AELKAILAHNRDEEKEHAAMVLEWIRRQD PAFDKELKDY
KELKAIL INRDEEKF AAMLLEWIRRCD .PAFDKELKDY
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PgFtn/1-160

EcFtn_1lEUM/1-160
CjFtn_1KRQ/1-167
HpFtn_3EGM/1-181

a3

YEI-!IE:CKV. .. .TEMI.EAVV.
YKHEQLI....TQKI.NELA.
YEHEQFI....TKSI.NTLV.
YEHEQHI....SESI.NNIV.

AASEAGDMASQ.
AAMTNQDYPTF .
HMLTHKDYSTF .
HAIKSKDHATF.

BmBfr_3FVB/1-182 Q000000....0000.0000.0........... Q0000 0000.0000
120 130

BmBfr_3FVB/1-182 LKGEYDA....RASY.KESR.E. ICDKLGDYVSK.
Rru_A2195/1-159 LALELAA. .. .RDTL.VEGV.A. EAEAAQDFVSR.
EcBfr 3E1J/1-158 LALELDG. . . .AKNL.REAI.G. YADSVHDYVSR.
EcBfr 1BFR/1-158 LALELDG. . ..AKNL.REAI.G. YADSVHDYVSR.
§7J5C3/1-158 LKUELSA....IPDL.RDAI.A. YAEDIRDYVSR.
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Amino acid sequences of ferritin family proteins were aligned progressively using EMBL-EBI web
services'? Clustal Omega®, T-Coffee* and MAFFT®. Protein names were adapted from either
UniprotkKB®, KEGG’ database or common name with PDB entry code®. Sequences were sorted in
an order corresponding to the clades in phylogenetic tree (Figure 13). The alignment was edited by
Espript 3.0 web server’. The Rhodospirillum rubrum EncFtn (Rru_A0973) sequence was
highlighted in yellow. The ferroxidase centre (FOC) of Pseudo-nitzschia multiseries ferritin
(PmFtn_41TW) (highlighting in blue) consists of Fex site (E16, E49, E52) and Feg site (E49, E95,
E131, Q128) which were labelled with solid red triangles. Another iron binding site in
PmFtn_4ITW (the gateway site or Fec site'") consisted of E48, E45 and E131 which are marked
with solid blue circles’®. 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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