
Supplemental Fig. 1A. Sequence alignment of the RtxA toxin of Kingella kingae strain 269-492 (ABK58601) with its closest counterparts from 
Moraxella bovis (ABR28460), Moraxella bovoculi (ABA39414) and Moraxella ovis (ABA39419). 
An asterisk indicates a residue identical in all the proteins. High and low consensus sequences are in red and blue, respectively.  
The sequences were aligned by using the multiple sequence alignment with hierarchical clustering: http://multalin.toulouse.inra.fr/multalin/ (Corpet, 
Nucleic Acids Res. 1988 25;16(22):10881-90).  
  
             1                                                                                                         100 
  K. kingae  MNLATTKAKL KSGAQAGVQA LNKAGHAAKT GTVAAGKATV AGAKSLYLTI PKDYDIEKGG SLNELIKAAD ELGIARLQED ANNIESAKKS IDTVEKLLSF 
   M. bovis                         MSNINVIKS NIQAGLNSTK SGLKNLYLAI PKDYDPQKGG TLNDFIKAAD ELGIARLAEE PNHTETAKKS VDTVNQFLSL 
M. bovoculi                         MSKINVIKT NIQAGLSSTK SGLKSLYLAI PKDYDPQKEG SLNNFIKAAD ELGIARLAEE PNHTETAKKS IDTANQLLSL 
    M. ovis                         MSKINVIKT NIQAGLSSTK SGLKSLYLAI PKDYDPKKEG SLNNFIKAAD ELGIARLAEE PNHTQTAKKS IDTANQLLSL 
                                           *     *    *   * * *** * *****  * *  **  ***** ******* *   *    ****  **    **  
  
 
             101                                                                                                       200 
  K. kingae  TQTGVAVSAK KLDELLQKYS SSQLAKSLGS SANIDSKLTK TNHILSTLSS FLGTALAGMD LDSLVKQGDA SATDLAKASL DLINELVNNI SNSVQSIEAF 
   M. bovis  TQTGIAISAT KLEKFLQKHS TNKLAKGLDS VENIDRKLGK ASNVLSTLSS FLGTALAGIE LDSLIKKGDA APDALAKASI DLINEIIGNL SQSTQTIEAF 
M. bovoculi  TQTGVAISAK KLDELLKKHS ANKLAQGLKS AKNIDHQLGD ASSVLATLSS FLGTALAGME LDSLIKQGDA APTDLAKASI ELINEVVGNL SSSVQTVEVF 
    M. ovis  TQTGVAISAT KLDELLKKHS ANKLAQELKS AENIDHQLGG ASSVLATLSS FLGTALAGME LDSLIKQGDA APTDLAKASI ELINEVVGNL SSSVQTVEAF 
             ****   **  **   * * *    **  * *   ***  *       * **** *******    **** * ***     *****   ****   *  * * *  * * 
 
 
             201                                                                                                       300 
  K. kingae  SEQLGRLGAA ISQTKGLSGL GNKLQNLPNF GKANLALEMI SGLLSGISAG FTLADKNAST EKKVAAGFEL SNQVIGNVTK AISSYVLAQR AAAGLSTTGA 
   M. bovis  SSQLAKLGST ISQAKGFSNI GNKLQNL-NF SKTNLGLEII TGLLSGISAG FALADKNAST GKKVAAGFEL SNQVIGNVTK AISSYVLAQR VAAGLSTTGA 
M. bovoculi  SAQLAKLGST ISQAKGFSGL GNKLQNL-NF SKTSVGLEVI TGLLSGISSG FVLADKDAST GKKVAAGFEL SNQVVGNVTK AISSYVLAQR VAAGLSTTGA 
    M. ovis  SAQLAKLGST ISQAKGFSGL GNKLQNL-NF SKTSVGLEVI TGLLSGISSG FVLADKDAST GKKVAAGFEL SNQVVGNVTK AISSYVLAQR VAAGLSTTGA 
             * **  **   *** ** *   ******* **  *    ** *  ******* * * **** ***  ********* **** ***** **********  ********* 
 
             301                                                                                                       400 
  K. kingae  VASLITASIM LAISPLAFMN AADKFKNASL IDEFAKQFKK FGYDGDSLLA EYQRGAGTIE ASLTAINTAL GAVSAGVSAA AVGSVVGSPV ALLVAGVTGL 
   M. bovis  VAALITSSIM LAISPLAFMN AADKFNHANA LDEFAKQFRK FGYDGDHLLA EYQRGVGTIE ASLTTISTAL GAVSAGVSAA AVGSAVGAPI ALLVAGVTGL 
M. bovoculi  VAALITSSIM LAISPLAFVN AADKFNHANA LDEFAKQFQK FGYDGDHLLA EYQRGAGTIE ASLTTINTAL GAVSAGVSAA AVGSAVGAPI ALLVAGVTGL 
    M. ovis  VAALITSSIM LAISPLAFVN AADKFNHANA LDEFAKQFQK FGYDGDHLLA EYQRGAGTIE ASLTTINTAL GAVSAGVSAA AVGSAVGAPI ALLVAGVTGL 
             ** *** *** ******** * *****  *    ******* * ****** *** ***** **** **** * *** ********** **** ** *  ********** 
 
             401                                                                                                       500 
  K. kingae  ISGILEASKQ AMFESVANRL QSKILAWEKE NGGKNYFENG YDARHAHYLE RNLKLLSELN KELQAERVIA ITQQRWDANI GELAGITKLG DRISSGKAYA 
   M. bovis  ISGILEASKQ AMFESVANRL QGKILEWEKQ NGGQNYFDKG YDSRYAAYLA NNLKFLSELN KELEAERVIA ITQQRWDNNI GELAGITKLG ERIKSGKAYA 
M. bovoculi  ISGILEASKQ AMFESVANRL QGRILEWEKQ NGGQNYFDKG YDSRYAAYLA NNLQFLSELN KELEAERVIA ITQQRWDNNI GELAGITKLG EKVESGKAYV 
    M. ovis  ISGILEASKQ AMFESVANRL QGRILEWEKQ NGGQNYFDKG YDSRYAAYLA NNLQFLSELN KELEAERVIA ITQQRWDNNI GELAGITKLG EKVESGKAYV 
             ********** ********** *  ** ***  *** ***  * ** * * **   **  ***** ***  ***** ******* ** **********     *****  



 
             501                                                                                                       600 
  K. kingae  DAFEDGKKLD GASNVTVDTR TGVVDISNAN GKKTQALHFT SPLLTAGTET RERVQNGKYS YINQLKFNRV KSWTVKDGEA NSRLDFSKVI QHVAFNDEDG 
   M. bovis  DAFEDGKKVE AGSNITLDAK TGIIDISNSN GKKTQALHFT SPLLTAGTES RERLTNGKYS YINKLKFGRV KNWQVTDGEA SSKLDFSKVI QRVAETEG-- 
M. bovoculi  DAFEDGKKVE AGVNITLDAK TGIVDISNSD GKKTQALHFT SPLLSAGNES RERISNGKYS YINKLKFERV KNWQITDGDA SSKLDFSKVI QRINEQET-- 
    M. ovis  DAFEDGKKVE AGVNITLDAK TGIVDISNSD GKKTQALHFT SPLLSAGKES RERISNGKYS YINKLKFERV KNWQITDGDA SSKLDFSKVI QRINEQET-- 
             ********      * * *   **  ****   ********** **** ** *  ***  ***** *** *** ** * *   ** *  * ******* *          
 
             601                                                                                                       700 
  K. kingae  RLSGKTEEIA LNVNAGSGND DIFAGQGKMN VDGGTGHDRV FYSKDGGLGQ VNVDGTKATE AGSYTVNRSI NNGSFYHEVI KRQTTQVGKR TETLEYRDFE 
   M. bovis  -----TDEIG LIVNAKAGND DIFVGQGKMN IDGGDGHDRV FYSKDGGFGN ITVDGTSATE AGSYTVNRKV ARGDIYHEVV KRQETKVGKR TETIEYRDYE 
M. bovoculi  -----VEEIE LIVNAGAGND DIFAGQGKMN VDGGAGHDRV LYSKDGGLGN IIVDGTHATE MGSYIVNRTV AKGDIYHEVV KRQDTAVGKR TETLEYRDYE 
    M. ovis  -----VEEIE LIVNAGAGND DIFAGQGKMN VDGGAGHDRV LYSKDGGLGN IIVDGTHATE MGSYIVNRTV AKGDIYHEVV KRQDTTVGKR TETLEYRDYE 
                   **   * ***  *** *** ******  *** *****  ****** *    **** ***  ***         *  ****  *** * **** *** **** * 
 
             701                                                                                                       800 
  K. kingae  LKRPEHGYQT TDTLKSVEEI VGSQFSDTFK GSKFADIFHG GDGNDTLEGN DGDDRLFGGN GDDHLYGGNG DDLLDGGKGN DVINGGDGND VYISRKGDGN 
   M. bovis  LRKVGYGYQS TDNLKSVEEV IGSQFNDVFK GSKFNDIFHS GEGDDLLDGG AGDDRLFGGK GNDRLSGDEG DDLLDGGSGD DVLNGGAGND VYIFRKGDGN 
M. bovoculi  LRQVGYGYKS TDQLKSVEEI IGSQFNDNFN GSKFTDIFHG GDGDDLLDGG AGDDRLFGGK GADRLLGDDG NDLLDGGAGD DVLNGGAGDD VYIVRKGGGN 
    M. ovis  LRQVGYGYKS TDQLKSVEEI IGSQFNDNFK GSKFTDIFHG GDGDDILDGG AGDDRLFGGK GADQLLGDDG NDLLDGGAGD DVLNGGAGDD VYIVRKGGGN 
             *     **   ** ******   **** * *  **** ****  * * * * *   ********  * * * *  *  ****** *  ** *** * * *** *** ** 
 
             801                                                                                                       900 
  K. kingae  DTLYDSHGSD KLAFADADLS ELTIERTAQG IMIKRNDGSG SINMAEWYKT LSQQNYHGNA TDDKIEQIIG KNGDYITSEQ IDKLLKDKQT GT-ITSAQLQ 
   M. bovis  DTLYDGTGND KLAFADANIS DIMIERTKEG IIVKRNDHSG SINIPRWYIT SDLQNYQSNK TDHKIEQLIG KDGSYITSDQ IDKILQDKKD GTVITSQELK 
M. bovoculi  DTLYDSKGND KLAFADANLS ELTIERTQEG ILIKLNDNSG SINVSNWYIA SKLVNYHGHK TDNKIEHLIG KDGTYITSEQ IDSLLENKQV GEKITSQQLQ 
    M. ovis  DKLYDSKGND KLAFADANLS ELTIERTQEG ILIKLNDNSG SINISNWYIA SKLVNYHGHK TDNKIEHLIG KDGTYITSEQ IDGLLENKQV GEKITSQQLQ 
             * ***  * * *******  *    ****  * *  * ** ** ***   **       **     ** ***  ** * * **** * **  *  *   *  ***  *  
 
             901                                                        957 
  K. kingae  QLAQENKSKS IDSGNLASTL NKLIESMASF GSRGATASNY LQPAHKSPQN VLAPSAV 
   M. bovis  KLADENKSQK LSASDIASSL NKLVGSMALF GTANSVSSNA LQPITQPTQG ILAPSV  
M. bovoculi  ELANKNKSQE ISVSDIASSL NKLIGSMALF GTENPVSSNT LQPTTQPVHG ILAPSV  
    M. ovis  ELANKNKSQE ISVSDIASSL NKLIGSMALF GTENPVSSNT LQPTTQPVHG ILAPSV  
              **  ***         ** * ***  *** * *      **  ***         **** 
 


