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DdPoxA      ------------------------------------------------------------------------------------------   0 

goat LPO    --------------------------MLVCLHLQVFLASVALFEV--AASDTIAQAASTTTISDAVSKVKTQVNKAFLDSRTRLKTALSS  62 

human EPO   --------------------------MHLLPALAGVLATLVLAQPCEGTDPASPGAVETSVLRDCIAEAKLLVDAAYNWTQKSIKQRLRS  64 

human MPO   MGVPFFSSLRCMVDLGPCWAGGLTAEMKLLLALAGLLAILATPQPSEGAAPAVLGEVDTSLVLSSMEEAKQLVDKAYKERRESIKQRLRS  90 

 

                                                                         

DdPoxA      ---------------------------------------------------------MRLNLISFF---IIFTILVSISNSQEFRSYTGE  30 

goat LPO    EAPTTRQLSEYFKHAKGRTRTAIRNGQVWEESLKRLRRD-------T-TLTNVTDPSLELTALSWEVGCGAPVPLVTCDEQSPYRTITGD 144 

human EPO   GSASPMDLLSYFKQPVAATRTVVRAADYMHVALGLLEEKLQPQRSGPFNVTDVL-TEPQLRLLSQASGCALRDQAERCS--DKYRTITGR 151 

human MPO   GSASPMELLSYFKQPVAATRTAVRAADYLHVALDLLERKLRSLWRRPFNVTDVL-TPAQLNVLSKSSGCAYQDVGVTCPEQDKYRTITGM 179                                                        

                                                                      .*  :*                 . :*: **  

           

     S1    H1      H2 

DdPoxA      GNNKQNPKQGSIFTPFIRLAN---------PI----KFNKNGFPNITNQPSRAISNIIFDQQT-HIGSKEHLTDMFNMWGQFLIHNMALS 106 

goat LPO    CNNRRSPALGAANRALARWLPAEYEDGLAVPFGWTQRKTRNGFRVP---LAREVSNKIVGYLDEEGVLDQNRSLLFMQWGQIVDHDLDFA 231 

human EPO   CNNKRRPLLGASNQALARWLPAEYEDGLSLPFGWTPSRRRNGFLLP---LVRAVSNQIVRFPNERLTSDRGRALMFMQWGQFIDHDLDFS 238 

human MPO   CNNRRSPTLGASNRAFVRWLPAEYEDGFSLPYGWTPGVKRNGFPVA---LARAVSNEIVRFPTDQLTPDQERSLMFMQWGQLLDHDLDFT 266 

             **:: *  *:    : *            *        :***        * :** *.     .   ..  : :*  ***:: *:: :: 

    

      S2          S3 H3 

DdPoxA      KPE-------------------PNSWPIKVPKCDQYFDPACIGNKTMNYFRTRATEVPCDVGKTVVDEDGKCYEQINSLGSYIDGNVLYG 177 

goat LPO    PETELGSSEHSKVQCEEYCVQGDECFPIMFPKNDPKLKT---QGKCMPFFRAGFV---CPTP----PYQSLARDQINAVTSFLDASLVYG 311 

human EPO   PESPARVAFTAGVDCERTCAQLPPCFPIKIPPNDPRIKN---QRDCIPFFRSAPS---CPQN----K--NRVRNQINALTSFVDASMVYG 316 

human MPO   PEPAARASFVTGVNCETSCVQQPPCFPLKIPPNDPRIKN---QADCIPFFRSCPA---CPGS----N--ITIRNQINALTSFVDASMVYG 344                        

                                    .:*: .*  *  :.      . : :**:      *              :***:: *::*..::** 

 

      H4             H5    H6                     

DdPoxA      NSEEICKNLRSLSGGEMKMTVTDV----G--DLPPKNVPGVPMDNDANLFPIDQLYSVGERRGNENPGLLSIHTLLLRDHNRLARKFARL 261 

goat LPO    SEPSLASRLRNLSSPLGLMAVNQEAWDHGLAYPPFNNVKPSPCEF-INTTAHVPCFQAGDSRASEQILLATVHTLLLREHNRLARELKRL 400 

human EPO   SEVSLSLRLRNRTNYLGLLAINQRFQDNGRALLPFDNLHDDPCLL-TNRSARIPCFLAGDTRSTETPKLAAMHTLFMREHNRLATELRRL 405 

human MPO   SEEPLARNLRNMSNQLGLLAVNQRFQDNGRALLPFDNLHDDPCLL-TNRSARIPCFLAGDTRSSEMPELTSMHTLLLREHNRLATELKSL 433 

            ..  :. .**. :.    :::.:     *     * .*:   *     *       : .*:*..*   * ::***::*:***** ::   

 

          H7     H8 

DdPoxA      HPEWDDERVFQQSRSCIIEQIQKITYDEYLPTTLGS------FPSYTGYDANVNAQVSNEFTTTAFRFGHSEVGPFMEYYSENGTRLQP- 344 

goat LPO    NPHWDGEMLYQEARKILGAFIQIITFRDYLPIVLGS-EMQKWIPPYQGYNNSVDPRISNVFT-FAFRFGHMEVPSTVSRLDENYQPWGPE 488 

human EPO   NPRWNGDKLYNEARKIMGAMVQIITYRDFLPLVLGKARARRTLGHYRGYCSNVDPRVANVFT-LAFRFGHTMLQPFMFRLDSQYRASAPN 494 

human MPO   NPRWDGERLYQEARKIVGAMVQIITYRDYLPLVLGPTAMRKYLPTYRSYNDSVDPRIANVFT-NAFRYGHTLIQPFMFRLDNRYQPMEPN 522 

            * :*.*:.: :::::*. :   :* **:::**.**       :  * .*  .*: :::* **  ***:**  :   :   ...     *  

 

             H9      H10    H11   H12    H13      H14 

DdPoxA      --LPIKFSYFNP--HALNRGVEPLIRGLIINEEE--NIDIYMISDLRNFLFGKPGQ-GGLDLASRNLQRNRDHGIPPYNSLRRQLGLRPV 427 

goat LPO    AELPLHTLFFNTWRIIKDGGIDPLVRGLLAKNSKLMNQNKMVTSELRNKLFQPTHKVHGFDLAAINLQRCRDHGMPGYNSWRGFCGLSQP 578 

human EPO   SHVPLSSAFFASWRIVYEGGIDPILRGLMATPAKLNRQDAMLVDELRDRLFRQVRR-IGLDLAALNMQRSRDHGLPGYNAWRRFCGLSQP 583 

human MPO   PRVPLSRVFFASWRVVLEGGIDPILRGLMATPAKLNRQNQIAVDEIRERLFEQVMR-IGLDLPALNMQRSRDHGLPGYNAWRRFCGLPQP 611 

              :*:   :*       : *::*::***: .  :  . :    .::*: **    :  *:** : *:** ****:* **: *   **     

 

       H15      H16       H17    H18                   H19                H20   

DdPoxA      QTWS---DITSDPQIQNRLKNAYKSVDDIDSYVGGLAEDHMEGSCVGQTFYLIIYEQFFRTRAGDRFWYETPEMRMVNREC--ETTTFAE 512 

goat LPO    KTLKGLQAVLKNKVLAKKLLDLYKTPDNIDIWIGGNAEPMVERGRVGPLLACLLGRQFQQIRDGDRFWWENPGVFTEKQRDSLQKVSFSR 668 

human EPO   RNLAQLSRVLKNQDLARKFLNLYGTPDNIDIWIGAIAEPLLPGARVGPLLACLFENQFRRARDGDRFWWQKRGVFTKRQRKALSRISLSR 673 

human MPO   ETVGQLGTVLRNLKLARKLMEQYGTPNNIDIWMGGVSEPLKRKGRVGPLLACIIGTQFRKLRDGDRFWWENEGVFSMQQRQALAQISLPR 701 

            ..      :  :  : .:: : * : ::** ::*. :*     . **  :  ::  ** : * *****::.  :   .:.      :: . 

 

         H21   

DdPoxA      VIKRTTSNIGYVQPNVFRK*--------------------------  531 

goat LPO    LICDNTHITKVPL-HAFQANNYPHDFVDCSAVDKLDLSPWASREN*  712 

human EPO   IICDNTGITTVSR-DIFRANIYPRGFVNCSRIPRLNLSAWRGT*--  715 

human MPO   IICDNTGITTVSKNNIFMSNSYPRDFVNCSTLPALNLASWREAS*-  745 

            :*  .*        . *                              

 

 

 

Supplemental Figure S1. Structural alignment of DdPoxA in comparison to mammalian peroxidases. 

Total sequence alignment of DdPoxA with goat LPO, human EPO and human MPO. Secondary structure 

elements of DdPoxA are highlighted in grey (α-helices) and orange (β-strands). The native signal sequence 

of DdPoxA is depicted in blue. Important distal residues are shown in yellow, the conserved glutamate 

forming the heme to protein bond is highlighted in green. The distal isoleucin of DdPoxA is depicted in 

pink. The conserved proximal triad is shown in red. Fully conserved residues are marked with an asterisk, 

a colon indicates residues with strongly similar properties, and a period shows residues with weakly similar 

properties. 

 



Supplemental Figure S2. OMIT map of DdPoxA active site structure. OMIT map (A) of the active site structure 

of DdPoxA. The 2.5 Å resolution mFo-DFc maps contoured at +/-3 σ positive (green) and negative (red) and 2mFo-

DFc maximum-likelihood omit map contoured at 1 σ (grey) are shown. Maps were calculated for a refined model 

with the heme atoms omitted.  



Supplemental Figure S3. Comparative cell development. Representative images of D. discoideum wild-type 

(AX2), DdpoxA and noxABC mutants throughout the development cycle (7, 12, 18 and 24 h after start of 

starvation) recorded using a stereomicroscope. Cell density in all images is 1 × 106 cells per drop. 
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