Table S1. Details of the genomes used in this study.

Species Phyla Website/source

Amphimedon queenslandica Porifera http://metazoa.ensembl.org/Amphimedo
n_gueenslandica/Info/Index

Xestospongia bergquistia Porifera Data available from the authors on
request

Tethya wilhelma Porifera http://tethya.spongebase.net/

Ephydatia muelleri Porifera https://spaces.facsci.ualberta.ca/ephybas
e/

Oscarella carmela Porifera http://compagen.unit.oist.jp/index.html

Sycon ciliatum Porifera http://compagen.unit.oist.jp/index.html

Mnemiopsis leidyi Ctenophora https://research.nhgri.nih.gov/mnemiopsi
s/

Nematostella vectensis Cnidaria https://www.ebi.ac.uk/ena/browser/view
/GCA 000209225.1?show=blobtoolkit

Acanthaster planci Echinoderm https://marinegenomics.oist.jp/cots/view
er/info?project id=46

Strongylocentrotus purpuratus | Echinoderm https://www.ebi.ac.uk/ena/browser/view
/GCA 000002235.4?show=blobtoolkit

Branchiostoma floridae Chordata https://mycocosm.jgi.doe.gov/Brafl1/Brafl
1.home.html

Ciona intestinalis Chordata https://www.ebi.ac.uk/ena/browser/view
/GCA 000224145.1

Capitella teleta Annelida https://www.ebi.ac.uk/ena/browser/view
/GCA 000328365.1?show=blobtoolkit

Lingula anatina Brachipoda https://www.ebi.ac.uk/ena/browser/view
/GCA 001039355.1

Caenorhabditis elegans Nematoda https://downloads.wormbase.org/release
s/WS279/species/c_elegans/PRIJNA13758/

Drosophila melanogaster Arthropoda https://flybase.org/ (release dmel_r6.32
(FB2020_01))

Danio rerio Chordata https://www.ncbi.nlm.nih.gov/grc/zebrafi
sh

Xenopus tropicalis Chordata http://www.xenbase.org/

Homo sapiens Chordata https://www.ncbi.nlm.nih.gov/grc/human
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Table S2. Details of sequences used from species for evolutionary comparison. Sequences were

obtained from the UniProt data base https://www.uniprot.org/

ID Phylum Gene Accession (UniProt)
Algoriphagus.machipongonensis_1 Bacteroidetes PRX A3HSR4 9BACT
Algoriphagus.machipongonensis_2 Bacteroidetes PRX A3HY26_9BACT
Algoriphagus.machipongonensis_3 Bacteroidetes PRX A3HRY5_ 9BACT
Algoriphagus.machipongonensis_1 GPx | Bacteroidetes GPX A3HYP7 9BACT
Algoriphagus.machipongonensis_2_ GPx | Bacteroidetes GPX A3HTQ2_9BACT
Arabidopsis.thaliana_CAT3 Spermatophyta | CAT CATA3_ARATH
Arabidopsis.thaliana_CAT2 Spermatophyta | CAT CATA2_ARATH
Arabidopsis.thaliana_CAT1 Spermatophyta | CAT CATA1_ARATH
Podospora.anserina_CAT_B Ascomycota KatB Q9HDP5_PODAS
Podospora.anserina_CAT_A Ascomycota KatA Q9HDP6_PODAS
Podospora.anserina_CAT Ascomycota CAT B2AVW1_PODAN
Podospora.anserina_1 Ascomycota PRX B2AMP3_PODAN
Podospora.anserina_2 Ascomycota PRX B2AKR1_PODAN
Podospora.anserina_3 Ascomycota PRX B2AT30_PODAN
Podospora.anserina_GPx Ascomycota GPX B2B6Q1_PODAN
Phaeosphaeria.nodorum_1_CAT Ascomycota CAT QOU013_PHANO
Phaeosphaeria.nodorum_2 CAT Ascomycota CAT3 QOUYJ1_PHANO
Phaeosphaeria.nodorum_3 CAT Ascomycota CAT2 QOU1W6_PHANO
Chondrus.crispus_1 CAT Rhodophyta CAT R7QFJ3_CHOCR
Chondrus.crispus_2_ CAT Rhodophyta CAT SOF3T7_CHOCR
Chondrus.crispus_PRX3 Rhodophyta PRX R7Q3P5_CHOCR
Chondrus.crispus_PRX1 Rhodophyta PRX R7Q3N0_CHOCR
Chondrus.crispus_1 Rhodophyta PRX M5DDGO_CHOCR
Chondrus.crispus_2 Rhodophyta PRX R7Q519_CHOCR
Chondrus.crispus_3 Rhodophyta PRX R7QGR8_CHOCR
Chondrus.crispus_4 Rhodophyta PRX R7QBP3_CHOCR
Chondrus.crispus_1_GPx Rhodophyta GPX R7QCZ5_CHOCR
Pyropia.yezoensis_CAT Rhodophyta CAT E7DDY7_PYRYE
Pyropia.yezoensis_1 Rhodophyta PRX YCF42_PYRYE
Pyropia.yezoensis_2 Rhodophyta PRX M4QlZ7_PYRYE
Pyropia.haitanensis_3 Rhodophyta PRX M9PQP2_PYRHA
Dictyostelium.discoideum_CAT_A Amoebozoa CATA CATA_DICDI
Dictyostelium.discoideum_CAT B Amoebozoa CATB CATB_DICDI
Dictyostelium.discoideum_PRX4 Amoebozoa PRX PRDX4_DICDI
Dictyostelium.discoideum_1Cys Amoebozoa PRX PRDXL_DICDI
Monosiga.brevicollis_ CAT Choanoflagellata | CAT A9UW79 MONBE
Monosiga.brevicollis_1 Choanoflagellata | PRX A9VEN1 MONBE
Monosiga.brevicollis_2 Choanoflagellata | PRX A9USG5_MONBE
Monosiga.brevicollis_3 Choanoflagellata | PRX A9UXC8_MONBE
Monosiga.brevicollis_4 Choanoflagellata | PRX A9VBU1 MONBE
Monosiga brevicollis_5 Choanoflagellata | PRX A9VD18_MONBE
Monosiga.brevicollis_6 Choanoflagellata | PRX A9V1X1_MONBE
Monosiga.brevicollis_1 GPx Choanoflagellata | GPX A9UXZ2_MONBE
Monosiga.brevicollis_2 GPx Choanoflagellata | GPX A9V6S1_MONBE
Trichoplax.adhaerens_CAT Placozoa CAT B3SC13_TRIAD
Trichoplax.adhaerens_PRX5a Placozoa PRX B3RMO2_TRIAD
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Trichoplax.adhaerens_PRX5b Placozoa PRX B3RLY4_TRIAD
Trichoplax.adhaerens_3 Placozoa PRX B3RP43_TRIAD
Trichoplax.adhaerens_4 Placozoa PRX B3S1P8 TRIAD
Trichoplax.adhaerens_5 Placozoa PRX B3RX50_TRIAD
Trichoplax.adhaerens_6 Placozoa PRX B3RUE8_TRIAD
Trichoplax.adhaerens_GPx Placozoa GPX B3RVW7_TRIAD

Table S3. PRX classes and subfamilies named according to both profiling of the Cp active site and
that used previously (i.e., homology to mammalian named isoforms) classification systems.
Conserved residues around the peroxidatic (Cp) and resolving cysteine (Cg) active sites based on 19
assessed metazoan species are indicated. Active sites shown are highly conserved across metazoan
species assessed in this study, except for Cg in PRX5, where there is some notable variation within
phylum Porifera. Residues that deviated from the amino acid displayed within more than one
metazoan sequence are underlined. Residues in bold are absolutely conserved residues. Motifs are
not shown for non-animal PRX subclasses, denoted in italicised grey font.

Subfamily classification

Class Enzyme Active site Mammalian Cp Cr
Classification profile homology

Typical 2-Cys EC1.11.1.24 AhpC-PRX1 PRX1 EFYPLDFTFVCPTE] GEVCPA
EC1.11.1.24 AhpC-PRX1 PRX2 EFYPLDFTFVCPTE] GEVCPA
EC1.11.1.25 AhpC-PRX1 PRX3 EFYPLDFTFVCPTE] GEVCPA
EC1.11.1.24 AhpC-PRX1 PRX4 EFYPLDFTFVCPTE] GEVCPA
EC1.11.1.24 AhpC-PRX1 CNID-PRX" FFYPLDFTFVCPTE] GEVCPA
EC1.11.1.26 AhpC-PRX1 AhpC

Atypical 2-Cys EC1.11.1.24 PRX5 PRX5 FAVPGAFTPGCSKTH GLTCSL™
EC1.11.1.24 PRXQ BCP
EC1.11.1.24 TPX TPX

1-Cys EC1.11.1.27 PRX6 PRX6 FSHPADYTPVCTTEL -
EC1.11.1.29 AhpE AhpE

“Recently established subfamily by [39], separated from human PRX4, based on presence in Cnidaria

** For A. queenslandica and X. bergquistia PRX5, the Cris absent

“*Previously EC 1.11.1.15, which only became redundant in 2020 and is still the main EC used in online database annotations.
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OIAKPAPDWNGTAVV-GAAFKELRLSDFKGKYLVFFFYPLDFTFVCPTEI TAFSDRVGEFKAINTEVVA 71 CSVDSKYTHLAWIKTPRDKGELGELNIPLLSDITKQISRDYGVLLEDEGI SLRGLFIIDARGILRQITMNDL 143 PVGRSVDETLRLVQAFQYTDOYGEVCE! 193

PRX4 A.queenslandica 1

PRX4_X.bergquistia_ 1 1 KAAPDWNGTAVVGDPSFKDLKLVDFKGKYLVFFFYPLDETFVCPTEI IAFSDRTKEFKDINTEVVA 72 CSVDSKYTHLAWIKOPRDKGGLGHLEIPLLSDITKOISRDYGVLLEDEGISLRGLFIIDPRGILRQITMNDL 144 PVGRSVDETLRLVQAFQYTDKHGEVCEP. 194
PRX4 T.wilhelma 1 1 'FKELKLSDFRGKYLVFFFYPLDETFVCPTEILAFSDRVEEFKAINADVVA 71 CSVDSKYTHFAWISMPREEGGLKGLKIPLLSDLTKOISKDYGVLLEDAGHTLRGLFIIDHKGILRQITMNDL 143 PVGRSVDETLRLVQAFQFTDOKGEVCPAGWKPGEMTIKPDP 193
PRX4_E.muelleri 1 1 ELKLSDFKGKYLVFFFYPLDFTFVCPTELLAFSDRLDEFKALNTAVVA 71 CSVDSKYTHLAWLNTKRAEGGLEGLRIPLLADLTKOISKDYGVLLEDLGHTLRGLFIIDDRGILRQITMNDL 143 PVGRSVDETLRLVQAFQYTDVKGEVCEP. 193
PRX4_O.carmela 1 1 71 CSVDSPFTHLAWINTPRKEGGLGKVDIPILSDMTHOISKDYGVLLENOGHTLRGLFIIDDKGTLRQITMNDL 143 PVGRSVDETLRLVQAFQYTDNHAEVCE: 193
PRX4_S.ciliatum_1 1 72 ISVDSKFTHLAWTKMSRREGGLGKVHIPLLSDLTHOISKDYGVFLEKEGHTLRGLFIIDNHGVLRQITMNDL 144 PVGRSVDETIRLIQAFRYTDEHGEVCPAGWKPGAATIVEDP 194
PRX4 M.leidyi 1 1 EDIT Ls.;FKGKy,VT FFYPLDFTFVCPTET TAFNDRVGEFKKINTEVIA 71 ASVDSKFTHLAWINTPRNKGGLGOMDTPTTSDLTROTSRDYGVMLEDEGHTLRGLFTIDDKGILRQITMNDL 143 PVGRSVDETLRLVQAFQYTDOHGEVCRANWTPGKDTLKPDPE 193
PRX4 N.vectensis 2 1 KELKLSDFEGKYLVFFFYPLDETFVCPTEI IAFSDRIEEFRAINTEVVG 71 CSVDSVFTHLAWINSPRKEGGLGNLKYPLLSDINHOVSKDYGVLLENEGHTLRGLFIIDDKGVLRQITMNDL 143 PVGRSVDETLRLVQAFQYTDKHGEVCE. 193
PRX4 A.planci 4 1 EFKELKLTDYKGKYLVLVFYPLDFTFVCPTEI IAFSDRTSEFKEINAEVVA 71 VSVDSOFTHLAWINTPRKOGGLGPIQIPLLSDLTHOISKDYGVLLEDLGHTLRGLFIIDGNGVLRQITMNDL 143 PVGRSVDETLRLVQAFQYTDKNAEVCPAGWKPGS 193
PRX4_S.purpuratus 1 1 SKPAPVFEGTAVV-EGEFKAMKLSDFAGKYLVLVFYPLDFTFVCPTEI IAFSDRVDEFRAINTEVVA 71 1SVDSOFTHLAWINTPRTOGGLGPIKLPILSDLTHOIAKDYGVLLEDLGHTLRGLFIIDDKGVLROITMNDL 143 PVGRSVDETLRLVQAFQYTDKHGEVCPAGHK 193
PRX4 B.floridae 1 1 EFRKVNTEVVG 71 VSVDSOFTHLAWINTPRKAGGLGPMNFPLLSDLTHKISRDYGVLLEDVGHTLRGLFIIDDKGILRQITMNDL 143 PVGRSVDETLRLVQAFQYTDOHGEVCPAC 193
PRX4 B.floridae 2 1 67 VSVDSOFTHLAWINTPRKAGGLGPMNFPLLSDLTHKISRDYGVLLEDVGHTLRGLFIIDDKGILRQITMNDL 139 PVGRSVDETLRLVQAFQYTDOHGEVCPAGWTPGADTIIP 189
PRX4_C.intestinalis 2 1 71 ASVDSHFTHLAWLNTHRSEGGLGKLNIPLLS 1 143 PVGRSVDETLRLVQAFQHTDEHGEVCPAG 193
PRX4 C.teleta 7 B 1 71 ASVDSPFTHLAWMNTPRNOGGLGKMNIPLLS 143 PVGRSVDETMRLVQAFQYTDOHGEVCE: 193
PRX4_L.anatina_2 1 OTSKAAPHFEGTAVV-DGE FKELPLTDFKGKYLV\ FFYPLDFTFVCPTEI IAFSDRVEEFRAINAEVVA 71 CSVDSQFTHLAWINTPRNOGELGPLKIPLLS 124

PRX4_D.melanogaster_7 1 IVKLSLSQYLGKYVVLLFYPLDFTFVCPTEIIAFSDRIAEFKKIKTEVIG 71 VSVDSHFTHLAWINTPRKEGGLGDVKIPLLS K /LESSGHALRGLFIIDOTGVLRQITMNDL 143 193
PRX4 D.rerio 5 B 1 71 CSVDSOFTHLAWINTPRKOGGLGPMKIPLLS GHTLRGLFIIDGKGVLRQITMNDL 143 193
PRX4 X.tropicalis 4 1 GEFKELKLTDYKGKYLVEFFYPLDETFVCPTEIIAFGDRIEEFRSINTEVVA 71 CSVDSOFTHLAWINTPRKOGGLGPMK S SKDYGVYLEDOGHTLRGLFIIDDKGVLRQITMNDL 143 193
PRX4_H.sapiens_8 1 )GEFKELKLTDYRGKYLVEFFYPLDFTFVCPTEIIAFGDRLEEFRSINTEVVA 71 CSVDSOFTHLAWINTPRROGGLGPIRIPLLSDLTHOISKDYGVYLEDSGHTLRGLFIIDDKGILROITLNDL 143 193
PRX1/2 E.muelleri 4 1P CKAPHWSGTAVI-NGDFEEISLDKYAGEYLVEFFYPNDFTEVCPTEI IAFSNRLGEFRKNKCNIVA 71 CSCDSOYVELAWVETPTSKGGVGOLDIPLLADVTKK ISRDYGVLLEDOGVSLRGLFTIDGKGT IRHMSINDT 143  OVGRCVDEVLRLVRAFQYTDIHGEVCELL 173
PRX1/2_O.carmela_2 1 AWSGTAVMPDGTFKDLKLSDYRGKYLVFFFYPLDFTFVCPTEI IAYSERADEFKKRDCEVIA 72 LTKSISRDYGVLLEDAGCSLRGLFIIDGKGVLRQITVNDL 144 PVGRSVDETLRLVEAFQFTDENGEVCPANWKPGDDTIKPDP: 194
PRX1/2_S.ciliatum_3 1 RVOKSAPAFKGKALMPNGIFRTISLEQYVGKYLVLFFYPGDFTFVCPTEI IEFSERCEEFKNLHCEIVA 72 PTROIAQAYDVLVEDDGVALRGLFIIDPKGIVRQITVNDL 144 EVGRNVDEVKRLVEAFQYSDKHGSVCPQGWTAGKKTIKPD 194
PRX1/2_M.leidyi_4 1 TKPAPDFDLEAVLPTEEFERVKLSDYKGKYLVLFFYPMDETEVCPTEI IAFSDRIEEFRKLDCEVVA 72 c C DVTHSLSKDYGVYLEDEGVSLRGLFIIDGKGILRQSTINDL 144 PVGRSVDEVLRLLOAFQFTDKYGEVCPAL QILPQ 191
CNID_PRX N.vectensis_4 1 TAVNKHGEFTDLKLSDYKGKYVV.FFYPLDFTFVCPTEI IAFSDRVDEFKAINCEVIA 72 CSVDSE YSHLAWTNVPRKKGEIGNTN TP LTKOISKDYGVLLEDOGVALRGLFIIDDKGILRQITINDL 144 PVGRSVDETLRLIQAFQFTDKHGEVCPAGWRPGADTIIPE 0 194
PRX3 S.ciliatum 2 1 71 CSVDSHFSHLAWTKVPRKOGGLGDMNIPLLADLTKGISRDYGVLLEDOGIALRGLFIIDNKGVLRQSTVNDL 143 PVGRSVDETLRLVKAFQFTDEHGEVCPANWTPGKNTIKPSV! 193
PRX3 M.leidyi 3 1 71 KrGGI.GrM"IPIL‘DL"K*I'KDYGVLLEF GI LRGLFHD“‘GVLR"ITVNDL 143 PIGRSVDETLRTLRAIQFVERHGEVCPANWOPGKS

PRX3_A.planci_2 1 71 143 PVGRSVDETLRLVKAFQF

PRX3_S.purpuratus_3 1 ) 71 ASIDSHFSHLAWINTPRKOGGLGP 143 PVGRSVDETLRLVKAFQF!

PRX3_C.intestinalis_4 1 FKEISLEDYKGKYLVLFFYPLDFTFVCPTEIISFSDKSPEFEKLDTVVVG 71 ASVDSHFSHLAWINTPRKOGGLGFMKIPLLS 143 PVGRSVDEVLRLVQAFQFVD HGEVCPA SWTPG!

PRX3_C.teleta 3 1 ﬁDFKGKYLVLFFYPLDFTFVCPTEIIAFSDRI IEFKELNAEVVG 71 VSTDSHFSHLAWINMPRKOGGLGC 143 PVGRSVDETLRLIKAFQFVEXHGEVCPANWT 193
PRX3_L.anatina_1 1 71 VSTDSVFSHLAWINTPKKEGGLGECF 143 PVGRSVDEALRTVQAFQFVEEHGEVCPANWOPDSPTITPTLEGSREYETO 193
PRX3 C.elegans_2 1 71 CSCDSHFSHLAWVNTPRKDGGLGDMDIPLLADFNKKIADSFGVLDKESG SGTVRHTTCNDL 143 PVGRSVDETLRVLKAFQFSDXKHGEVCPADW! TIKPG 193
PRX3 D.melanogaster 5 1 IKEFHDINTEVLG 71 VSVDSHFSHLTWCNVDRKNGGVGOLKYPLLSDLTKKISADYDVLLDKEGISLRGTFIIDPNGILRQYSINDL 143 PVGRSVDEVLRLIKAFQFVEQHGEVCPANWNPNC

PRX3_D.rerio 2 B 1 DFKGKYLVLFFYPLDFTFVCPTEIVAFSDKANEFHDVNCAVVG 71 VSVDSHFTHLAWTNTPRKSGGLGKIOIPLLADLTKOVSRDYGVLLEGPGIALRGLFIIDPNGIVRIMSVNDL 143 PVGRSVEETLRLVKAFQFVETHGEVCPASWT PF

PRX3 X.tropicalis 6 1 EDYKGKYLVLFFYPLDETFVCPTEIVAFSNKANEFHDVNCEVVA 71 VSVDSHFCHLAWTNTPRKSGGLGOMNIPL. SRDYGVLLETPGIALRGLEIIDPNGIIKHMSVNDL 143 PVGRSVEETLRLVKAFQFVETHGEVCPANWTPD

PRX3 H.sapiens 7 1 71 VSVDSHFSHLAWINTPRKNGGLGHMNIALLSDLTKOISRDYGVLLEGSGLALRGLFIIDPNGVIKHLSVNDL 143 PVGRSVEETLRLVKAFQYVETHGEVCPANWTPDS 193

72 CSCDSQYSHLAWTNTPRKKGGIGNMSIPLLADKSC

IAKDYGVLIEEDGVSFRGLFIIDNKGILRQITINDL 144 PVGRSVDETLRLVQAFQFTDXKHGEVCPAGWRPGA {

72 CSTDSOFSHLAWTNTPRKOGGLGOMKIPLI FRGLFIIDDKGTLRQITINDL 144 PVGRSVDETLRLVQAFQFTDKHGEVCE: KPGADTIKP
71 CSTDSHFSHLAWTNIPRKKGGIGNMKIPLIADK FRGLFIIDTMGILRQITINDL 143 PVGRSVDETLRLVKAFQFTDOHGEVCPAGWKPGDDTIKP
CSTDSAFSHLAWTQOPRNKGGLGNMNIPLLADKTLDIATRYGVLKEDEGIAFRGLFIIDDKGNLRQVTINDL 143 PVGRSVDEVLRLVQAFQFTDKHGEVCP;
71 CSTDSHFSHLAWVNTPRKKGGLGO A 143 PVGRSVDETLRLVQAFQFTDKHGEVCE:
71 CSTDSHFSHLAWVNTPRKKGGLGOMKIPLLADKTME 143 PVGRSVDETLRLVQAFQFTDKHGEVCPACWRPGADTMKPDPKGS
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TYFEK 193

PRX1/2_A.planci_1
PRX1/2_B.floridae_6
PRX1/2_C.intestinalis_1
PRX1/2_C.teleta 5
PRX1/2_L.anatina_3
PRX1/2_L.anatina_6

PRX1/2_C.elegans_la 71 LRQITINDL PVGRSVDETLRLVQAFQF VEXHGEVCPAGWTPGSDTIXP KK 193
PRX1/2_D.melanogaster_8 69 PVGRSVEETLRLVQAFQYTDKYGEVCPANWK PGOKTM 191
PRX2_D.rerio 1 71 : v PVGRSVDETLRLVQAFQHTDKYGEVCPAGWK PGS 193
PRX2_X.tropicalis_2 71 VSVDSOFTHLAWTNVPRKEGGLGP Vs A] KEEDGVAYRGLFIIDGKGNLRQITINDL 143 PVGRSVEETLRLVQAFQYTDOHGEVCPAGWKPGE 193
PRX2_H.sapiens_5 71 VSVDSOFTHLAWINTPRKEGGLGPL) I X KTDE RGLFIIDGKGVLROITVNDL 143 PVGRSVDEALRLVQAFQYTDEHGEVCE; 193
PRX1_D.rerio_3 72 144 PVGRSTDETLRLVQAFQFTDXKHGEVCE: 194
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GNAKIGHPAPDFTAKAVMPDGOFKDLKVSDYKGKYVVEFFYPLDETFVCPTEI IAFSDRVEEFKKLNCEVIG 72 RGLFIIDEKGILRQITINDL 144 PVGRSVDETLRLVQAFQFTDKYGEVCPAGCWOPGSD
KIGHPAPNFKATAVMPDGOFKDISLSDYKGKYVVEFFFYPLDETFVCPTEITAFSDRAEEFKKLNCQVIG 72 FRGLFIIDDKGILRQITVNDL 144 PVGRSVDETLRLVQAFQFTDKHGEVCPAC
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Figure S1. Multiple sequence alignment for AhpC-PRX1 sequences identified from 19 metazoan species. Blue: identical residues, Orange: conserved Peroxidatic (Cp)
and resolving (Cr) Cysteine residues, Black: residues with 90% similarity. Cr and Cr conserved motifs highlighted in blue box. Motifs encoding “sensitive” PRX
highlighted in bold in dark grey boxes, GGLG.... YF for which 41 of 51 metazoan AhpC-PRX1 sequences had the full motif. Arrowhead denotes absolutely conserved
Arginine residue. Species names belong to phylum Porifera are in blue. Sequences aligned using MAFFT.
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PRX5_A.queenslandica_5 MPIQ DTLPSIE GTPKDKVNILELFKGKKGILFAVPGAFTPGCSOTHLPGYVNDY LKLKAKGFEVI 72 SKRYAMTIEDGVVKSVAIEPDA 144 TGLTVSLSC 153
PRX5_X.bergquistia 2 VPLK SVE GTPKDKVNILELFKGKKGILFAVPGAFTPGCSKTHLPGFVEDFDKLKASGEDVIA 72 YSMVIEDGVIKE
PRX5_X.bergquistia 3 K QI 69 YSMVVEDGVVKELNIEP

>

PRX5_X.tropicalis_1
PRX5_H.sapiens_12

72 ISVNDIFVMSE DAEGKVCMLADPCGDFAKA TGLTCSLAC 153
\LKA ;i 72 LSVNDAFVTGEW KAEGKVRLLADPTGAFGKETD 144 TGLTCSLAP 153
(o1 CR
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PRX5_T.wilhelma 5 IAC 72 VAVNDAFVMSAW YSMIVEDGVVTHLNVEPDG
PRX5 O.carmela_5 DIIVC 72 VSVNDAFVMSAWGE RYSMVIEDGTVKTLNVEPDG
PRX5 S.ciliatum 5 MPIQVGDKLPSVSLH PKGTVNIADLFKGKKGVLFAVPGAFTPGCSKTHLPGYVTDT VIAC 72 Al
PRX5_E.muelleri_6 MP ' TLPSVELQ 'PANKVNIRDLFKGKKGVIFGVPGAFTPTCSKSHLPGFVADY IAC 72 S S 5 } S ) AINVEPDK
PRX5_E.muelleri_7 ; OWVWIAC 72 VSVNDAYVMSAWRKEN 5 JLGYDA S JGVVEK NTEPDK
PRX5_N.vectensis_1 ALPS : S KKGILFAVPGAFTPGCSKTHLPGYV? VAC 72 IAVNDPFVMSAWGE ¢
PRX5 B.floridae_ 3 M OLYED N N GKKGILFAVPGAFTPGCSKTHLPGFV JIAC 72 VSVNDPFVMEAWGK
PRX5 B.floridae_ 8 MPIKVGDKLPGVDLYED C NVE AGKKGVIFAVPGAFTPGCSKTHLPGFVS IAC 72 VSVNDPFVMEAWGRD RI 5. § \ $ D LNVEPDG
PRX5 C.teleta 1 MSLS g ) TN S RIAAFVVPGAFTPACHRNHLPGYL IVC 72 LAVNDAFVLSAWAR VGLITMIS 5 t LNVE
PRX5_C.teleta 2 MEGT SLS {GKKGIVFAVPGAFTPGCSKTHLPGYVEL JZVIAC 58 VAVNDPFVMAAWGK AEGKIRMLADPAGEFTKAV . Y S DGKVTHVNAEPDG 130 KGLTCSLVN 139
PRX5 C.teleta_ 6 RAIQ PGNEVLLADLIGTKKAVVFAVPGAFTPGCTRVHLPGYV. 'WVIAC 72 IAVNDPFVVTAWGNAAGATGKIRMLSDPRAEFTKAIGM GGLTCSLAP 153
PRX5_L.anatina 5 M \GDRLPNIE ' TKVNLGDLFKGKKGVLFGVPGAFTPGCSKTHLPGY V! DVVAC 72 IAVNDPFVM ANGKIRMLADYKGEFAKA? [GLTCSLAD 153
PRX5_D.melanogaster_ 6 /i SVDLF {INTC VNGKKVIIFGVPGAFTPGCSKTHLPGYVS VC 72 VSVNDPFVMS AAGKVRLLADPAGGFTKAI TGLSCSL.
PRX5 D.rerio 4 . ) AC 72 ISVNDVFVMS ADGKVRMLADPTGAFTKAV TGLTCSL!
C
\C

T

Figure S2. Multiple sequence alignment for PRX5 sequences identified from 19 metazoan. Blue: identical residues, Orange: conserved Peroxidatic (Cp) and resolving
(Cr) Cysteine residues, Black: residues with 90% similarity. Cr and Cr conserved motifs highlighted in blue box. Arrowhead denotes absolutely conserved Arginine
residue. Species names belong to phylum Porifera are in blue. Sequences aligned using MAFFT.

AAAAAAAA 10....:...20....2...30....2...40....:...50....2...60....:...70 c.t...80....:...90....:..100....:..120. .. .2..120. .. .2..130. ... 2. 140 150....:..160....:..170....:..180....:..190....:..200....:..210....:.

vVYyv
1 LG P DTTEGQIC WLEDKWEVLFSHPADFTPVCTTELG. > 72 HI PDKKLKLOILYPAT 144 GRNFDEIIRVLDSLOL VATPANWTSGGDCMIVPSV: FP VPS! YIRITPC 216
1 LGDTEPN FHSWLGDSWGVLFSHPADFTPVCTTELGE VAR D 72 HE \PDKKLKLOILYPAT 144 GRNFDEILRVLDSLOLS VATPANWKNGGECMILPTV: FP Q LPS! YIEAT 216
1 LGDTEP! L WEDKWGILFSHPADFTPVCTTELGAVA PVDA 72 HKG! /GPDKKLKLSLLYPAT 144 GRNFDEILRVIDSLOL VATPANWKDGC MILPNV: FP JVPS YIRTTTQP 215
_O.carmela_4 1 LG P S GCSWAILFSHPADFTPVCTTELG. 72 HNGW Q PDKKLKLSILYPAT 144 GRNFDEILRVIDSLKL VATPANWKQGERCMVLPSVKC FP! 'VPSGKQYMRETPQP 216
D.carmela 7 1 LG P QNS' 5 GDSWGVLFSH! VETPVCTTELG! 72 QGO === — 86 87
S.ciliatum_ 4 1 LGDVFPDFTANTTKGSISFHSFLGDSWGILFSHPADFTPVCTTELGRVNQLLA D 72 HS A A I A A P TGPDKKLKLSLLYPAS 144 GRNFDEITRVIDSLOLTA VATPVNWOPG MVLP. LPSGKGYMRETPC 215
PRXGiE.“ueller172 1 LG P TTEG] HDFLEGNHWGVLFSHPCDYTPVCTTELA] 72 H PDKKLKLALLYPAT 144 GRNFSEILRVIDSLOL VATPANWOPG! MVLP. MPSGKHYMRYT 216
PRX67E.“\1ClLCr17.’; 1 LGDTFPNF TTEG! FHDFLGDSWGVF FSHPSDYTPVCTTELAF 72 H PDKKLKLSLLYPST 144 GRNFHEILRVIDSIOL VATPANWQPG MILP 'VPSGKQYIRLTPQ 216
PRX67M.leidy172 1 LG P TTOGELOLHDYWGDEGWEI FFTHPADYTPVCTTEL. 72 H IVGPDKKLKLSILYPAT 143 GRNFDELLRVIDSLOL VATPANWOAG MVLP! VPS YMRET 214
PRX67N.vecten51573 1 LG P STIG HDF I KDSWAILFSHPADYTPVCTTELG! 72 H IIGPDKKLKLSILYPAT 144 GRNEFDEILRVIDSLOL VATPVDWKLG MVIP: LPS YLRYT 216
PRX67A.planc173 1 LG P TSVG HEWL.GESWGILFSHPADYTPVCTTEL 72 H IIGPDKKLKLSILYPAT 143 TGRNFDEILRVVDSLOLTA' VATPVDWKEGGDCMVIP! KPVPSGKSYLRITPQP 215
PRX67$.purpuratu572 1 LGRVAP! SHRG KESWGILFSHPADYTPVCTTELGR 72 H TAR II1GPDKKLKLSLLYPAT 144 GRNFDEILRVIDSLOL VATPADWKSG MVLP: VPS YIRLT 215
PRX67B.floridaei4 1 LG P TNEG HDFLADSWAILFSHPKDYTPVCTTELGR 72 Hi TCRS IFGPDKRLKLSMLYPAT 144 GRNETEILRVIDSLOL VATPVDWTVG MVVP. VPSGKGYLRMT 216
PRX6_B.floridae_ 5 1 LG P! e HDFISGSWAVLESYPRSFTPICTTELARAAC 72 TCR 'VIGPDKRLRMSMVYPSS 144 GHNFEEILRSIDSLEFMVE, PGDDVMVVP: FSMPSGKDYMRLTSDD 216
PRX67E.flOridae77 1 IG P TTEG YDWLEGNSWEILFSHPGDFTPVCTSELG! 72 H TCRS IIGPDKKLKMSILYP. 144 GRNFSEILRVVDSLOLTDVKE GEDCMVDV! ALPSGKDYFRTTPMP 216
PRX67C.intestinalisi3 1 LGC P TTEG HEY IKDSWAVLEFSHPADYTPVCSTELG. Q D 72 HEGW TAR VIGPDKKLKLSILYPAT 143 GRNFHEILRVIDSLOLTALD G VIP: 'VPS! YIRLT 215
PRXGiC.inteStinaliE‘.iS 1 LGO P G HDFINESWSILFSHPADYTPVCTTELGTAA 31D 72 Hi ALTARC IIGPDKKLKLSLLYPAT 143 GRNENEIIRVIDSLOL G MVVP. 'VPS! YIRLT 215
PRXGicAteletaiél 1 - GRV-—————= DWEVLFSHPRDFTPVCTTELG] D 52 H SCR 'VVGPDHRLKLSILYPAT 124 TGRNFDEILRVIDSLOLT. VATP 'TPGKPAMVVP: 'VPSGKGYLRETPD 195
PRXGiLAanatinaill 1 LG P KTTHGI HDWIGDSWAILFSHPADYTPVCTTELGR DI 72 HI TCRAV-———————————mmm o 126 KYVYSWTL 138
PRX6_L.anatina_7 1 LG P TTHGI HDWIGDSWAILFSHPADYTPVCTTELG! DI 72 HI TCRAVFIIGPDKKLKLSMLYPAT 144 GRNETEILRVVDSLOL VATPADWVNGC MVLP' 'VPS! YLRITPC 215
PRX6_C.elegans_3 1 LG P} TD. HNY T GEQWLMLFSHPADFTPVCTTELA] D 72 HI SARAVMLFGPDKKLKSKILYPAT 144 GRNEVEILRMVDGVOQL: 'VATPANWIAG IAQP. LPS: SYLR € 216
PRX6_D.melanogaster_ 1 1 IG P TSEG! WMODSWAILFSHPADFTPVCTTELSR D 72 HI TCRAVEV' KKLRLSILYPAT 143 GRNFDEILRVIDSLOLTC 'VATPADWKQGC MVLP' LPS: YLRITPOP 215
PRX6_D.melanogaster_ 2 1 LGC P DTTKG! HEWOGNSWVVLFSHPADFTPVCTTELG! D 72 H SKTIRALFITSPDHKVRLSMFYPMS 144 GRNVDEILRTIDSLOL VATPANWTPG MILP' MPS YVRTT 216
PRX6_D.melanogaster_3 1 LGOTVPNFEADTTKGPIKFHEWOGNSWVVLFSHPADFTPVCTTELGRIAVHOP DAL 72 HVL \WTLGMLDEEQKKDPEVGKTIRALFITISPDHKVRLSMEYPMS 144 GRNVDEILRTIDSLOLS VATPANWTPG MILP' MPS: YVRTT 216
PRX6_D.melanogaster_ 4 1 LGC P TTKG! HEWOGNSWVVLFSHPADFTPVCTTELG! D. 72 H GMLD! VGKTIRALFITSPDHKVRLSMEYPMS 144 GRNVDEILRTIDSLOLS 'VATPANWTPG MILP. MPS: YVRTT 216
PRX6_D.rerio_6 1 LG P TTIG HEFLGNSWGILFSHPRDFTPVCTTELA! EFKKRDVKMIALSID: 72 HREK VLLGMLDPDERDKDGMPLTARCVFVVGPDKRLKLSILYPAT 144 GRNFDEILRVVDSLOLTA VATPVDWKPGC MVIP. 'VPS YIRYT 215
PRXG_X.trcpicalis_B 1 LG P TTIG HEFLGGSWGVLFSHPRDYTPVCTTELG! EFKKRNVRMIALSID: 72 H. GMLD: OGMPVTARCVFITIGPDKKMKLSILYPAT 144 GRNFDEILRVVDSLOL VATPVDWKPG! MVPP: LPSRKNYLRYT. 216
PRXé_H. saplens_lB 1 LGDVAPNFEANTTVGRIRFHDFLGDSWGILFSHPRDFTPVCTTELGRAAKLAP EFAKRNVKLIALSIDSVE 72 HL ATLLGMLDPAEKDEKGMPVTARVVEVEGPDKKLKLSILYPAT 144 GRNFDEILRVVISLOL VATPVDWKDGDSVMVLP' LPSGKKYLRYTPC 216
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Figure S3. Multiple sequence alignment for PRX6 sequences identified from 19 metazoan species. Blue: identical residues, Orange: conserved Peroxidatic (Cp)
Cysteine residue, Purple: Phospholipase A; (PLA;) catalytic triad, Black: residues with 90% similarity. Cr conserved motifs highlighted in blue box. Black arrowheads
denote peroxidase catalytic triad and active site. Motifs encoding phospholipase/esterase (lipase) activity highlighted in bold, in purple box, GXSXG. Species names
belong to phylum Porifera are in blue. Sequences aligned using MAFFT.



Table S4. SRX identified from genome sequences of 19 metazoan species. ParBc (PF02195) is the

SRX domain.
Species Phylum Number of genes SRX
encoding ParBc domain
Amphimedon queenslandica Porifera 3 -
Xestospongia bergquistia Porifera - -
Tethya wilhelma Porifera 3 -
Ephydatia muelleri Porifera 3 -
Oscarella carmela Porifera - -
Sycon ciliatum Porifera 3 -
Mnemiopsis leidyi Ctenophora 1 -
Nematostella vectensis Cnidaria 5 SRX
Acanthaster planci Echinoderm 1 SRX
Strongylocentrotus purpuratus Echinoderm 1 SRX
Branchiostoma floridae Chordata 1 SRX
Ciona intestinalis Chordata 3 SRX
Capitella teleta Annelida 16 -
Lingula anatina Brachipoda 2 SRX
Caenorhabditis elegans Nematoda - -
Drosophila melanogaster Arthropoda 2 SRX
Danio rerio Chordata 1 SRX
Xenopus tropicalis Chordata 2 -
Homo sapiens Chordata 1 SRX

Table S5. Showing presence of motifs, a and b [61] encoded within sensitive PRX4 sequences
belonging to subfamily AhpC-PRX1. Not having these amino acids makes the sequence more prone
to hyperoxidation. Since, C. elegans does not encode PRX4, the motifs displayed for are for a PRX1/2

gene sequence. Rows highlighted in yellow denote species that do not encode SRX.
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A MOTIF
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Species

N/G
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Amphimedon queenslandica

Xestospongia bergquistia

Tethya wilhelma

Ephydatia muelleri

Oscarella carmela

Sycon ciliatum

Mnemiopsis leidyi

Nematostella vectensis

Acanthaster planci

Strongylocentrotus purpuratus

Branchiostoma floridae

Ciona intestinalis

Capitella teleta

Lingula anatina

Caenorhabditis elegans prx1/2

Drosophila melanogaster

Danio rerio

Xenopus tropicalis

Homo sapiens
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