
Figure legends for a supplemental figure 

Figure S1. Alignment of amino acid sequences from the 25 relaxases (TraI) in plasmids 

and SXT/R39 that belong to the MOBH family. The amino acids sequences of the highly 

conserved regions (boxed) were aligned. 
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                       =========+=========+=========+=========+=========+=========+
   R27_IncH1_          ---MNFRALFLSMQRVFGIFSRRENDVSELMMKDAANFSPFAQIIGEQKYTVPDHPNPEV
   R478_IncHI2_        -MMMNFRALYLCIKRILGIFSSQENDATSVMIEDISSLSPFAQILGDQKYTVPDHPNPEV
   R391_IncJ_          --------------------MFKNLFFQTKALPELSSQL--------------DADIP--
   SXT                 --------------------MFKNLFFQAKALPELSSQL--------------DAEIP--
   pAsa4               ---------------MFGWGGSKGESPQSGRLLPLKDMD--------------EEDIP--
   pIP1202_IncA/C_     --------MLKALNKLFGGRSGVIETAPSARVLPLKDVE--------------DEEIP--
   pAQU1               -------MISSAFKKLFGGRGEKKVEVVAS---QVRDLA--------------DEEIP--
   PAGI-2_C_           -------------------------------------------------MLSLFQRKRPA
   clc                 -------------------------------------------------MLSLFQRKRPV
   PAGI-3_SG_          -------------------------------------------------MLSLLQRKRVS
   PAGI-4_C_           ------------------------------------------------------------
   pKLC102             ----------------------------------------------------MFQLLSWI
   Plasmid2_Ralme_     ------------------------------------------------------------
   pMOL28              ------------------------------------------------------------
   pHG1                ------------------------------------------------------------
   pBVIE02             ------------------------------------------------------------
   pMAQU02             --------------------------------------------------------MFKR
   Rts1_IncT_          --------MFNRLKTLFSGKRTPKPTVNQIIMPAEV-----------------VEALTGS
   pCAR1_IncP7_        MRRSKSRHSFSEPSGSNPSARHLPGFFSTIKLPENETQGGIPHASFSAHNMAEKRMPPFS
   Plasmid1_Rhofe_     ---MRFSDVFSFIKRTPRKVIPVPSSVRVTGIIPTAMVQ------------VVAPESSNE
   Plasmid2_Polsp_     ----------MSIFNIFTRKAAAPLAPIVEQRATLANSS--------------RWQASKA
   Plasmid1_Polsp_     ------------------------------------------------------------
   chrom_Neigo_        ---------------MKTSLLTIASSLMLVSGSMLYLIN-------------TRKSTDSV
   pPNAP01             ------------------------------------------------------------
   Plasmid1_Shesp_     ------MKKIAKLVSLAVRSFLLDGKTPDKNAVRMAFGG------------IETKAVSEE
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=========+=========+=========+=========+=========+=========+
LKFIEYPTRPAGIQTFNE--------------------------------QSILSLYRDK
LKFIEYPTRPTGIQTFNE--------------------------------QSILSLYREK
----RYPPFLKGLPAASP--------------------------------EDLQSTQDEL
----RYPPFLKGLPAASP--------------------------------EDLQSTQDEL
----RYPPFAKGLPVAPI--------------------------------DKILATQAEL
----RYPPFAKGLPVAPL--------------------------------DKILATQAEL
----RYPPFAKGLPMAPV--------------------------------DKVLQTQNEL
VATAPTPPPASDLPKGLM--------------------------------RPESAASLLA
VASAPSPAPSNDLPKGRL--------------------------------RPESAASLLA
PTAGAPATPASDSPKRLT--------------------------------QPESATALLS
-------------------------------------------------------MELLG
SRKPSPTPPTKAAPGVFL--------------------------------LPLSSTELLD
------------MSTHTH--------------------------------SSMPAAALLS
------------------------------------------------------------
--------------MTDH--------------------------------HHLTPAALLA
-----MSDARLFAPVNAA---------------------------------ELVSRNERR
LMRKELTSSPEPKTPEYA--------------------------------VALSGKDLLK
GDILRYPPAELGFPAQVPG-------------------------------FALLSLQEEI
FLKRLWPRSERALTDSFAHPAEQMITPEIKRYLENHNWRNLRYPPYQEGYPGLVSGQWFM
PGVPRYPPMDSGIRLATP--------------------------------DDVLATQADL
SLEAIYPPLDPGLPVIDA--------------------------------EQLLHGAEAK
------------------------------------------------------------
SHNDEVAHINQNIVNDRFR--------------------------------ILNAHELIQ
------------------------------------------------MKFSAKHPKYLF
LAETFYPPVADGVAVVNQARIIKS----------------------NNDLIDMSIRELGL
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=========+=========+=========+=========+=========+=========+
LHSISMMLAISDGDIREDAYTFTNLVLKPLIEYIRWIHLLPASENHHHNGIGGLLSHSLE
LHSISMMLAISDSDIRDDAYTFTNLVLKPLVEYVRWIHLLPASENHHHNGIGGLLSHSLE
IAKLRQVLGFNQR-------DFQRLIQPCIDHLAAYVHLLPASEHHHHSGAGGLLRHSLE
IAKLRQVLGFNQR-------EFQRLIQPCIDHLAAYVHLLPASEHHHHSGAGGLLRHSLE
IEKVRNSLGFTIE-------DFNRLVLPVIHRYAAFVHLLPASEAHHHRGAGGLFRHGLE
IEKVRNSLGFTVD-------DFNRLVLPVIQRYAAFVHLLPASESHHHRGAGGLFRHGLE
IQKIRSTLGFTQE-------EYDRLVMPVIGRYAAFVHLLPASEAHHHRGAGGLFRHGLE
TPRRQKLLEHIWQRTSLSRKQFAVLYRAPLERYAELVQAFPASESHHHAYPGGMLDHGLE
TPRRQKLLEHIWQRTSLSRKQFATLYRAPLERYAELVQRFPASEAHHHAYPGGMLDHGLE
TPRRQRLLEHIWQRTSLSRQQFTALYLAPLERYASLVQQFPASESHHHAYSGGMLDHGLE
TPRRRQLLENIWQRASLSKQQFEEIYRRPLANYAELVQQLPASENHHHAHPGGMIDHGLE
TPRRRQLLENIWQRASLSKQQFEEIYRRPLANYAELVQQLPASENHHHAHPGGMIDHGLE
AHESRIALIRQYANEVS-GDLFAVKWLSILTRCADWFSSMPLRFAEHAE-PGGAFRATVE
---------------------------------------MPLRFAEHAE-PGGAFRATVE
SHDSRLALVRQYANESD-DGDFRTKWLSVLDRCAAWFSSMPLRPTEHAE-PGGAFRATVE
IELIAQCANESSR------AEFDRKWMVLIRRCAEWFSSVPFGPDLYRE-PSGAFRWTVE
QPKRTELISRVKRLFSVTEQVWNKHYLYAIEQFAELVQEVPASEIHHHSESGGLIDHTLE
ISKIKRELMIRDA-------EYDEYIQPMLTNFANFVHLLPASEFHHHRAQGGLLRHTLE
RNYQHELFDRIIHSVGMPASDLKLYVEPILVNFAELAHMLPASENHHHSGPGGLLRHSLE
IRLLKRNLGIAND-------DFERRYLAPLRRAAELINLIPATRDKHHTGAGGLFRFAAT
LKRLVEIAGGTAS-------EFERLYMTPIRLLASHVHLLPATSSSHYSGPGGLFNMSLD
------------------------------------------------------------
VLDLSPQISGIKMNLGLSDENWSKDALPFLEKYIAFVQRLPASESHHHAGDGGLVRHTLD
SEMGHDYFAQLLTACVGGEPAFRSQYLPVAERLACTVQDLPLEN-SSFAYAGGALQFGLL
TDIHRDTFNPANLSEYNQVYNAQTLVRDVVANFLSYAHLLPASENHHHAAVGGLARHSLE
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                       =========+=========+=========+=========+=========+=========+
   R27_IncH1_          VAMISLKNANHSELRPIGYQDEEVVRRKVYLYAAFICGLVHDAGKVYDL-DIVSLNLS--
   R478_IncHI2_        VAILSLKNAHHSELRPIGYQDEEVVRRKVYLYAAFICGLVHDAGKVYDL-DIVSLNLA--
   R391_IncJ_          VAFWAAQAAEGIIFVASGTPVEKKELEPRWRVAAALGGLFHDIGKPVS--DLSITDED--
   SXT                 VAFWAAQAAEGIIFVASGTPVEKKELEPRWRVAAALGGLFHDIGKPVS--DLSITDED--
   pAsa4               VAFWAAQASESVIFSIEGTPKQRRDNEPRWRLASCFSGLLHDVGKPLA--DVSITDKN--
   pIP1202_IncA/C_     VAFWAAQASESVIFSIEGTPRERRDNEPRWRLASCFSGLLHDVGKPLS--DVSITDKD--
   pAQU1               VAFWATQASESVIFSISGSPRERRNNEPRWRLACCFSGLLHDVGKPLS--DVVITNSD--
   PAGI-2_C_           IVAYALKLRQSHLLPIGASPEDQAAQAEAWTAAVAYAALLHDIGKIAV--DLHVELA---
   clc                 IVAYALKLRQSHLLPAGSTPEDQAAQSEAWTAAVAYAALLHDVGKLAV--DLHVELA---
   PAGI-3_SG_          IVAYALKLRQSYLLPTGTTPEDQVIQAEAWTAAIAYAALLHDIGKVAV--DLHVEYG---
   PAGI-4_C_           IVAYALKVRQTYLLPIGAAPESQSAQAEAWSAAAAYGALAHDIGKIVV--DLQVELQ---
   pKLC102             IVAYALKVRQTYLLPIGAAPESQSAQTEAWSAAAAYGALAHDLGKIVV--DLQVELQ---
   Plasmid2_Ralme_     AAYFAMRLSGAQKFGADQPSERRRMLEPQYLYALFLAACCSRLDEPCR--HFQFYRDS--
   pMOL28              AAYFAMRLSGAQKFGADQPSERRRMLEPQYLYALFLAACCSRLDEPCR--HFQFYRDS--
   pHG1                AAYFAMRLSGAQKFAADQTSERRRKLEPQYLYALFLAACCSRLDEPCR--HFQFHRMR--
   pBVIE02             TAFYAMRLAGGLKFGTNLTSERRRRIEPQYNFGVFLAAICSGLDEPYR--HFDVERAT--
   pMAQU02             ALYAGVRISQGYILPPNAEPESIAESADRWRFAAMIAILSHDLGKIVT--DIEVVYRLPE
   Rts1_IncT_          VVLYSIKIAKSFEFDANESPVIKSDRALAWRIAVVVGAVMHDIGKPIS--DVDVWDKS--
   pCAR1_IncP7_        VASLTLDGCLTTAFDTNETPARRSMRLRRWYVAGIASGLLHDAGKPLT--DIRATDFE--
   Plasmid1_Rhofe_     MAIRSAQSADGRIFAANEGIERRRQTEAAWRHAAFLTGLTCELFRPLT--EMMIFDPK--
   Plasmid2_Polsp_     IALMARQAAEGKIFVPESTIEERHRTIGAWRYSAFLAGLLSQLHLPVG--QMTVTVAD--
   Plasmid1_Polsp_     -------------------------MEPRWRYICFLAGLLHPIGIPLVR--MVVSTKG--
   chrom_Neigo_        VAALALVASTSQSWPPNAKTEEIAKKTAVWRYGIMCAALLHDVGKTVTGFQVELFDSAIS
   pPNAP01             AGLTALRLCDGVIFEPSASAQKRMLVEPQYRYAAWCATLA---GVPLIVDHYALLTVN--
   Plasmid1_Shesp_     VALFSLRHMASVDIRETKFTDELHGKKIRWQYAAWVIGLVHDIGKALH--DMTVQADD--
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=========+=========+=========+=========+=========+=========+
SFLDRVKKERVYAKMVTALNVY-------------NDGNDFLSKCVRTSDYYSTGTDLNV
AFLDRVNKERVYSKMITALNVY-------------TDGNDFLSKCVRTADFYSTGTDLNV
AWLTQPGPE-ILQAMLEAIGN--------------TDLEHVLSKLVIEADQTSVQRDLKA
AWLTQPGPE-ILQAMLEAIGN--------------TDPEHVLSKLVIEADQTSVQRDLKA
EYLSESGPL-IIEAMLEAISG--------------TSVNQPVTKLMLRADQESVSRDLKQ
EFLSKSGPS-IMEAMLEAISG--------------TSVNQPVTKLMLRADQESVSRDLRQ
EFLADPGKD-IVESMLQAISG--------------LRINDPVTKLMLKADGESVSRDLKQ
DWLSDYRDL--WGPLLYVLAGQ-------------YEHAGVLGELVVQADRASVAQELGG
DWLSGYPAL--WGPLLYVLAGQ-------------YEHAGVLGELVVQADRASVAQELGG
DWLSRYPPL--WSALLYVLAGQ-------------YEHAGTLGELVIQADRASVAQALGG
DWLSRFPEL--WAQLIYLFAGQ-------------YEHAGILGEIIVKADQASVAQELGG
DWLSRFPEL--WAQLIYLFAGQ-------------YEHAGILGEIIVKADQASVAQELGG
R--------------------------------------EILGSERLSAFDSQVLTELFG
R--------------------------------------EILGSERLSAFDSQVLTELFG
R--------------------------------------EILGTERLGAFDSQVLTDLFG
H--------------------------------------ALVGTELLSGLDAEVQAEIFG
TWLFKDLEL--ISQLFSTISHS-------------TFGGQVIAEIVRAADGASVSKNVGA
AFLMQEGND-IYNELTEALAGSNSFRAVTSRNETGTVFKNKIHKIVAHADSRSVKQDLQR
AWLIEGGHD-IYEALLDAISGS---------------GSSPLTELVKWADSASTKRDLNR
SELNNVNSK-IVETIFGVSSGS-----------ITTADNSTMAALINDVRRRVITQDHEI
NWLSQTDSQIIRDLNVAATREM-------------LAADSILGKVLNGVIGRVKEVEALQ
GWLEEGSPD-LTRTLFELVGGS--------------ETTSRIAKDVVVTMWGKVQQREEA
QWLATTDPN-LMITLRNYLSGK--------------KDGSPLEQLIKNADMTSVSRDLRS
T---------------------------------------DFDSSVLASMCQSVNPGLTQ
QYLFGTQDD-LQVAIYETLSGS-------------IEVNNSLRDSLKKGEARSVHKDMMW
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=========+=========+=========+=========+=========+=========+
-ETLTWAPSSQSLLDWARENNVVEYEIHWRKRI------HNQHNIWSSVFLERILDPVCM
-SPIIWTPSSQSLLDWARENDVVEYEIHWRKRI------HNQHNIWSSVFLERILNPVCL
-GRYQWNPFLETLSQWTTNNSIERYFIRWRDGR------CKRHEQFSILVLNRVMTPELL
-GRYQWNPFLETLSQWTTNNSIERYFIRWRDGR------CKRHEQFSILVLNRVMTPELL
-GVVTWNPYFESLHDWAGRNHVDRYFIRWREKR------HKRHEQFSLLAVDRIIPVATR
-GSITWNPYSESLHDWAHRHEIDRYFIRWRDKR------HKRHEQFSLLAVDRIIPAETR
-GSKTWNPYSETLVDWAKRHNVSRYFLRWRDRE------HKRHEQFSLLTVERILTPEAL
-DGSLWHPWYGPLHQPYR-------FRYRDDRE------YRLHSAATGLLYRQLLDTQLL
-DGSTWHPWHGPLRQPYR-------FRYREDRE------YRLHSAATGLLYRQLLDAQLL
-DGSQWHPWHGPLSQPYR-------FRYRQDRE------YRLHSAATGLLYRQVLDDRIL
-DGSTWHPWNGPINQPYR-------FKYVKSRE------YQLHGAASALLIHQLLPRTAL
-DGSTWHPWNGPINQPYR-------FKYVKSRE------YQLHGAASALLIHQLLPRTAL
-DGAEWIPAAHGAFG-----------PWVGTSN------YRVTRREAIQPIERMRTALLA
-DGAEWIPAAHGAFG-----------PWVGTSN------YRVTRREAIQPIERMRTALLA
-DGAEWVPAAHGAFG-----------AWLGDDT------YRVTRREAPLPSERMRTALLA
-DCQVWNPSVHGAVG-----------PWLAGTS------YCVARRATALPVERMRTGMLA
KQFQIWHPWYGNIPPGAAYRYRFRRKIENTRLA------KTLHEKSAMSLLPRLLSKEAA
-GEKHWMPAVHCLHEWAETEKIERYFIFWRSDR------HERHHNTSLTKMTDIVPKSLL
-GNNQWIYAQETLHDWSVRNKLTRYFLHWNSNR------HGNHVQVSVAQATRIIPPAVQ
--GNQWSPFVAPLTEWARQQGADRFFVRWHQHDDA----RSVANTLSSWAVNAVVGNEVL
--GTQWPKYGVPLLTWLKERSADRYFVIWHEKA-------RVTGAEGASVLSAIVPPEIM
--GESWPKHMHDITTWAQGAKIDRVYVNWSDESKLEQNKLLGPSPYTASILHKIVGPENL
LEKLLWLPDTGSMAESGK----LYYRVEFPDAKS-A---YSTHAEIAWTFFQALVPSHVR
--DKPWSFAFSPSSLWEACGTTGSYGIEWKPASK-----NPPTPSLGLILLSSFFYAGQF
---SVWNPQLENIYDWSGRNQVSRYQVTWNYADR-----HGKHIGLASSMLNTVLTKAAK



                               550       560       570       580       590       600
                        =========+=========+=========+=========+=========+=========+
    R27_IncH1_          VPGRESVTRVTDTVNDAIENTPQYGLQLVNGPDADSN-------NIISSENTESITDSLE
    R478_IncHI2_        VPGRDVITKITDTVETAVLKVNDLGRSSAS-IDVD-------IHSKKNEGSSDDFEKKAE
    R391_IncJ_          --------------------------------------------DLPEASSSIEHRKSTE
    SXT                 --------------------------------------------DLPEASSSIELSNSAE
    pAsa4               ESASGMSESLLSAEQEAMNALAGLGFGDAMEILGGTASDDNATQPAPVVDTTPPAKPAKG
    pIP1202_IncA/C_     EGEAALNDDMLAAEQEAEKALAGLGFGDAMEMLKSTS---DAVEEKPEQKDAGPTESSKP
    pAQU1               ----DENSDSLTATPEPIGSLD-DGF------------------EIPDFMAAPPSTDSQS
    PAGI-2_C_           ------------------------------------------------------------
    clc                 ------------------------------------------------------------
    PAGI-3_SG_          ------------------------------------------------------------
    PAGI-4_C_           ------------------------------------------------------------
    pKLC102             ------------------------------------------------------------
    Plasmid2_Ralme_     ------------------------------------------------------------
    pMOL28              ------------------------------------------------------------
    pHG1                ------------------------------------------------------------
    pBVIE02             ------------------------------------------------------------
    pMAQU02             ------------------------------------------------------------
    Rts1_IncT_          --------------------------------------------EKPPERVLNVDPDILK
    pCAR1_IncP7_        ----------------------------------------------ADLTGDSSGDTDAD
    Plasmid1_Rhofe_     ------------------------------------------------------------
    Plasmid2_Polsp_     ------------------------------------------------------------
    Plasmid1_Polsp_     ------------------------------------------------------------
    chrom_Neigo_        -----------------------------------------VTMTKDKMDFLSIQPVTAE
    pPNAP01             ------------------------------------------------------------
    Plasmid1_Shesp_     --------------------------------------TAAPTQPAPAPTPTPAVAPVQQ

       610       620       630       640       650       660
=========+=========+=========+=========+=========+=========+
ESGADISNEIFETQVVTAIDTAETVNADEPEQVEEHDDRSQIHLVEQLHEMLLSAPLPHH
SDNEIDNDTQIVKSEGEEAADPVIPDIEESE-DESAKDTESHVLVNQLHELLLSAPLSND
SPSTNSSEQDDELRLASDVNNPQATEN-------------------APGDGCEKPNNSYD
SPSTNSSDQDDELRLSSDVNHLQATEN-------------------APGDECEKPNNSYD
AGGRGGKNQAK--KTAPAAPEQQQPEP--------SPQEIAKSTPPLAVENPLQAIMDVG
DAGKKGKPQSKPGKAKPKSDTEKQPHKPEAK-EDLSPQDIAKNAPPLANDNPLQALKDVG
SEPKGGTSTDT--KTSKNDDKADAPKEP-------SAQEIAQTAAPLALDDPLKGLKDAG
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
GGSLPPTDDLPPDGTVVKRGTVIEQKNIVDHMLRMNLLSPENAAAIKSRNENEAKAKAES
SGPTPPKESASSKPARKKKAAPRQAAPVPTTASSGVSLKQAQNPVEDAPVNVDSESAADE
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
QPPLPEKNQTETANSAFDNSMNTAAPAENKSSESEKAKEPGYGTIDNLIENFNLIEADSE
------------------------------------------------------------
NGSQTNQSKAQTKKPKKQSARASTNTPAPAPAPATTPSEPAPEKSQVETQVEPEQSNTRA
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=========+=========+=========+=========+=========+=========+
AVINIDSVPYLDLDAAIALIPGIDEAAFCNGPFFQLTYRDGSLDGMWIVRDVNNLRLIQL
YIVCVDAVPYLNIDTTMALLPGLDEKAFSEEPYFQLTFREGSLDGMWIVRDIDDLRLVQL
GAISNNVNQYDTEALN--------------------------------------------
GAISNNVNQHDAEALN--------------------------------------------
GGLGGLDFPFDAFVAGTSMSDEPSQALAPEPKQ------DVANPDNPD-TPNLGLMNQVF
GGLGDIDFPFDAFNAS---AETTSTDATNSEIP------DVAMPGKQEEQPKQDFVPQEQ
GALGVCDFPFDAFGLNTEPDTTQKDKAETPNVPTEQSEEDTSLPGIDNIRSGKKRQPKAS
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
QDVEASPKPAETSVPAP-------------------------------------------
TAVIVSSQPEEALDAE--------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
QTESTKSEAETAENAVN-------------------------------------------
------------------------------------------------------------
PAPDTKGIVFKNMNDTPIVSEPAEAAVEITEPIAQEMP----------------------
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                        =========+=========+=========+=========+=========+=========+
    R27_IncH1_          LR-DPIMGLRSNDAAARAIGTIKHNFTSININNYKTKPMHIIIVNGE----VYLNENAFL
    R478_IncHI2_        LR-DPIMGLRSNDAAARAISTIKHNFTSININNYNAKPMHIIIVNGE----VYLNENAFL
    R391_IncJ_          QR-ISVDDNALGVPVERYLLDAMRRLLASSQWLVNQRDARVWLRKSNQSTHLYLVWKSAA
    SXT                 QR-ISVDDNALGVPVERYLLDAMRRLLASSQWLVNQRDVRVWLRKSNQSTNLYLVWKSGA
    pAsa4               NR-LNVDEFSYGVPVERYVFDAIRRLVKTGKWKVNEPGAKVWHLQQG----VFIAWRN-L
    pIP1202_IncA/C_     SR-LDVDEFSYGVPVERYVFDAIRRLVKTGKWKVNEPGAKVWHLNQG----VFIAWKQ-L
    pAQU1               NR-LDVDEFAYGVPVERYVFDALRRLVKTGKWKVNEPGAKVWHLHQG----VFITWKQGA
    PAGI-2_C_           DP-ARAMAAPKHALQRKLLDGLRYLLKEELKLNQPE-ASDGWLTEDA----LWLVSKTVS
    clc                 DP-ARAMAAPKHALQRKLLDGLRYLLKEELKLNQPE-ASDGWLTEDA----LWLVSKTVS
    PAGI-3_SG_          DP-ARAMAAPKHALQRKLLEGLRYLLKEELKLNQSG-ASDGWLTQDA----LWLVSKTVS
    PAGI-4_C_           NP-DRALAAPKQSLQRQLADGLRFLVKDKFKLNQPGGPSDGWLTQDA----LWLVSKPAA
    pKLC102             NP-DRALAAPKQSLQRQLADGLRFLVKDKFKLNQPGGPSDGWLTQDA----LWLVSKPAA
    Plasmid2_Ralme_     -----------------------------------------------------AINPDPR
    pMOL28              -----------------------------------------------------AINPDPR
    pHG1                -----------------------------------------------------AINPDPR
    pBVIE02             -----------------------------------------------------AINPTQS
    pMAQU02             NT-GKKADHTNTIPLYEKLIVSLRKLVNDGDLKRNKPGAAVWVTDQD----TWVVSKATM
    Rts1_IncT_          YSGDAVRASQTGVPVIARIVDAMRLLIKKEEWKPNQAGSPLWVTTEG----VFIVWGTAV
    pCAR1_IncP7_        GS-NNGGGNATGVPVPRLVSDAMLRLLSDGTWKINTPGGRVWVATDG----IYIVWNQGA
    Plasmid1_Rhofe_     AP-ATYGKLTSGSQLEPYFMDAMRTLLRTGVWQVNTKSGRCHFGADG----FYVAWRMGS
    Plasmid2_Polsp_     HP-ARFGRLTIGTQFEIHLLNALRELIEEREWKLNDPNGCLFWGSDG----LYVAWPRGL
    Plasmid1_Polsp_     RRPQAYGRLTVGTHLTPYLVGSMRSLVNDGKWKPNDGPLIVDSTG------VYLIWPDAG
    chrom_Neigo_        GSRQRFSTAKRKPFIETIMETLKEMLSDRGVHFSIATTAGGDLFRKGD--RIYLMSKNVP
    pPNAP01             SS------------------------------------------------------GESS
    Plasmid1_Shesp_     QW----DRLTGARKMPLEAAFIKRLQMMRRGWKVNEEKADIWCLGAED---VYVSYPASF

       430       440       450       460       470       480
=========+=========+=========+=========+=========+=========+
DFVLSDFAAHKFNFPQGDAG-KTVLVESLVQRGYVEPYDDERVVHYFIP-GTYSENEIAS
DFVLNDFELHKYNFPQGEAG-KTVLVESLVQRGYVEPYDDERVVHYFIP-GIYSENEISN
KDIIELLAKDKIPGIPRDP---DTLADILIERGLATKSASNE--------RYESLAPEVL
KEIIELLAKDKIPGIPRDP---DTLADILIERGLAIKSASNE--------RYESLAPEVL
GDLYDLISHDKIPGIPRDP---DTLADILIERGFAVPNTVQEKGDRAYY-RYWEVLPEMI
GDLYDLISHDKIPGIPRDP---DTLADILIERGFAVPNTVQEKGERAYY-RYWEVLPEML
SDIYDLLTEDKIPGIPRDP---DTLADILIERGFALKNVLPEHGKDVFY-RYWEVIPELP
DKLRAHLLSQGIDGIPANN---TAVFNVLQDHGMLQPTLDGKAVWRATV-TSNAGWTHSF
DKLRAHLLSQGIDGIPANN---TAVFNVLQDHGMLHPTTDGKAVWRATV-TSATGWSHSF
DKLRAHLLAQGIDGIPANN---TAVFNVLQDHGMLQPTPDGKAIWRATV-TSTAGWAHTF
DQLRAYLLAQGIEGVPSSN---APFFNMLQDQAVIQTNAEDKAIWTATI-DNGAGWRNKF
DQLRAYLLAQGIEGVPSSN---ASFFNMLQDQAVIQTNAEDKAIWTATI-DNGAGWRNKF
PTG-LETLLHKVVRQSIDT---LTQFEIKARKAEFPPDSTPVP-----------------
PTG-LETLLHKVVRQSIDT---LTQFEIKARKAEFPPDSTPVP-----------------
PAG-LETLLHKVVRQAIET---VTQFELKARRAAFAPDTTPAPSA---------------
PTGGVESLTHKVVRQAVAT---AAEFDRKAQRAVFEPVTFAVP-----------------
EAVRIQLINEGHSGIPKNV---VTLFGILNDHDCLVPNPDGDSVWYAEINDHGKNWQQKL
TPIISIVKESGINVPHSAD----SLADIMLNYGLCVLNSNDSVYWRLAPHILNDKISRQN
EEIVSMLVGDGVVAIPRSP---DTLIGSLVEHGIAERAPNGDLYWLVTPHLLRKNGKGPA
QEILGHLQTEKIAGVPTAK---ETLAEMMGRAGIISIAPDGSWIHLVRS-SVGASAPMPA
EDVTSIFAKRQLKGMPLSS---VTLAEMLGQSGVVIGKDTGVWVHDIVV-----------
EEIVRQGAREGRDGWPSSA---ATLAELLKQDGVFETSYGNDMGMTEVVDKEGNVLQSYK
DYIRQYLRKNQHPAAGSFPADNQRIFDTLFEYRAVIPPENDPHRAINHIEVEFTRMDGEK
LSKLVRVAQEKVKATEKLR-----ISRVFVPGEAQVNTVASVMQA---------------
NKVMSSLKEDGFNVPMQVG----KMLEMLVERQLFEPLFEDYTSGHLHPVTNPEWTAGPI

       490       500       510       520       530       540
=========+=========+=========+=========+=========+=========+
IFRNGIGKLEFYNLLKLRWIGLIFDSYKIPDSVPGLFSVNANKDFIYIDEQKTVTEYRRP
IFRNGIGKLEFYNLLKLRWIGLIFDSYKIPDSVPGLFSVNANKDFIYIDEQKTVTEYRRP
IK---DDKPIWLPMLHISEADLLFSSNVPSSVRLFSKSEWEATRQTQAEPQSRSSEHS--
IK---DDKPIWLPMLHIVEADLLFSSNVPSGVILFNKSEWEATQQTQAEPQSRSSEHS--
Q---EAAGSIKILMLRLESNELVFTTEPPAAVAGEVVGDVADAVIELIDPDEASDADD--
Q---EAAGSVKILMLRLESNDLVFTTEPPAAVAAEVVGDVEDAEIEFVDPEEADDGDDQE
QEGEEVTGKIKMQMLRLESSELVFTTEPPAAIAGEVIGDEDEQELDASELDDDAPEDG--
TLLRLAPALIWE-AGERPAPFAGTVAIDTSPVEKHAA---------AASSPEVAAKPTP-
TLLRLAPALIWE-PGERPVPFAGTVAIDAVPNDK------------SVAQPAAVAETTQ-
TLLRLAPALIWE-GENRPEPFTGTVLIEME-------------------SNDAPAEPSS-
TLLKIAPALIWADPAERPDSYSGSLVVEEGNASPEKPETTCEIPNDPIEQRQAPEAKMT-
TLLKIAPALIWADPAERPDSYSGSLVIEEGNASSEKPETTCEIPNDSIEQRQAPEAKMT-
------------------------------------------------------TAERL-
------------------------------------------------------TAERL-
---------------------------------------------------QALAVDAI-
------------------------------------------------SAIHVAAELEP-
TFLRFKNEIIWPTSQPDMFDGTVTPIDRNG------------------NPLEISQVVEP-
KEPKNALSCIKLVDPVVLFTDDVMPNPTSCRIKLADGWKEFTGAGLTKQKSQPSRPYVG-
LRCMKLVNPDILFPTTPIPPPVSIGLGKEGKQKDVIAPNDTAGAAANALSEHQEDLFG--
VRIQSPLAILGHLEVKPVADTLRVNSAKP-------------------APSVAIPLTKP-
-----GAEKYVVSAMRFKDPAVLLG------------------------HLDFQPVPSP-
LKKPTTVIETYEASDYQRAAPKTLSGVLDR------------------DPLAKAEAKAV-
VRNIFSVLCFNAKTLYPDGDYPTEFLGNLSEVSAKKEIPDVVVSEDKVSTQIQGAEDNP-
------------------------------------------------------------
KVVKPKWAGIVYGEDIPQRGIHGKISLTRDDSLLIHYADTGLITLTDTREPDPQTPANN-
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                               730       740       750       760       770       780
                        =========+=========+=========+=========+=========+=========+
    R27_IncH1_          GDNCAGMQVSTSEPRNTSSLKSLFDTS---------------------------------
    R478_IncHI2_        GDNCAGFQLTYHEPRRPTTLKSLFNTS---------------------------------
    R391_IncJ_          ------------------------------------------------------------
    SXT                 ------------------------------------------------------------
    pAsa4               PNFMNDESTGDVGGMDLPPAWAIEEIP------SFHAYEGEVGQPGNQFVSEELAG----
    pIP1202_IncA/C_     NSLQGDDFP-MFGGSDEPPSWAIEPLP------MLTDAP-EQPTHTPEMPHTDNVN----
    pAQU1               ANTAASLSPNEFFGPEPSAIFDAPPMPPEDMFAPIDAVPLDAYDYSHEMEEREEFVPTEH
    PAGI-2_C_           ------------------------------------------------------------
    clc                 ------------------------------------------------------------
    PAGI-3_SG_          ------------------------------------------------------------
    PAGI-4_C_           ------------------------------------------------------------
    pKLC102             ------------------------------------------------------------
    Plasmid2_Ralme_     ------------------------------------------------------------
    pMOL28              ------------------------------------------------------------
    pHG1                ------------------------------------------------------------
    pBVIE02             ------------------------------------------------------------
    pMAQU02             ------------------------------------------------------------
    Rts1_IncT_          ------------------------------------------------------------
    pCAR1_IncP7_        ------------------------------------------------------------
    Plasmid1_Rhofe_     ------------------------------------------------------------
    Plasmid2_Polsp_     ------------------------------------------------------------
    Plasmid1_Polsp_     ------------------------------------------------------------
    chrom_Neigo_        ------------------------------------------------------------
    pPNAP01             ------------------------------------------------------------
    Plasmid1_Shesp_     ------------------------------------------------------------

       790       800       810       820       830       840
=========+=========+=========+=========+=========+=========+
-----------------------MYQPLDIPEAPSVNEAASPPQTPLELPQPRLNAPVAE
-----------------------MYQALVINDESSVENSAPRPKQTLELPPPRVNAVEEH
-----------------------------------------LPESLAWLPEASSALVMVG
-----------------------------------------LPESLAWLPEASSALVMVG
--------------ADAPDAKGELLTLMATFGEAGPILERAILPVLEGKATLGEVLCLMK
--------------QHEKDAKTLLVEMLSGYGEASALLEQAIMPVLEGKTTLGEVLCLMK
FQDAETYSFSQQDKSSDVDVRGHLENVLSGYGAAESILKEAIIPVLDGHKTLGEVLCFMK
--------------------------------------GGQESPPWEGGSAADPIIAPLA
--------------------------------------EGQEAPPWESSSVAVP--SPAT
--------------------------------------DSCDSSPAASTTLTSS-----T
--------------------------------------LRQPAPTIAKPSNDIQAIAKPS
--------------------------------------LRQPTPSVAKPSNEMRAIAKPS
--------------------------------------EKAVNPSLAQADAPVPAPPPAT
--------------------------------------EKAVNPSLAQADAPVPAPPPAT
--------------------------------------TGASTPPAQARTETAPVPETGT
---------------------------------------KVESAPPAAAPAPAPAEHVTA
--------------------------------------DPDPDPKAGEGHLDHQRTETHN
-------------------------------------AKGKAEAELSDKKSRSQNKKSEK
---------------------------------------EEEEAPQEPPASLEEMLLFLS
-------------------------------------DVVSVAPALAKEVQEIAILAPKS
-----------------------------------------YGKAMVEAQAEQLTLAAAR
--------------------------------------EKKAKPAQANLEVDTPAVSTSP
------------------------------------LVQENIRVEVKTETVDKPRAEVKE
-----------------------------------------LQTVPASTTTESAIVNTPK
----------------------VEVSKEKTCIELLIEYLLTANNTLHRAKLDGDVLTLNA

       850       860       870       880       890       900
=========+=========+=========+=========+=========+=========+
EASSVAEQTNAHSE--PDSVIATEYEQYGHLLEETLDS----DGEAYSDLIASDSTEAEY
SGDVEYHGTDSASATGPLKTEAVEYEHYQHLFEKEDEEHEIIDYTDFSQLSVSRPEVGSC
EQILIRYPDAVRPWCAPRKLLAELSQLDWLELDPANPTRKARTVTTNDGVQEQGLLLKVS
EQVLIRYPDAVRHWCAPRKLLAELSRLDWLELDPANPTRKARAVTTKGGVQEQGLLLKVS
GQAVILYPEGARALGAPSEILTALFHAQAIVPDPVMSGRKVQDFNGVKAIVLTEQLSSAF
GQAVILYPDGARSLGAPSEVLSKLSHANAIVPDPIMPGRKVRDFSGVKAIVLAEQLSDAV
KKAVILYPEGARALGAPAEVLNTLFDAGAIVPDPVHPNRKVHDFSGIKGLLLSSDISDVI
EAMPDVMEDLLTMVGMGDSSATQQDESTIPTELSATRPEAPPPSIVASSPSSPAPAATPA
QTVPDVLEDMLAMVGMGNSSGTQQDEEATSHAADATPSEAPMPAMAAASPPSPVPPAAPS
EPAADGVDDLLALLSAPDKGPPPPE--TVIQPLSTSSVSEPPTFAQESDAMQPPPMPSPT
TDDQEETDDLYALLGNINSPPEELDTSHDSPAVSPANTRGEENLQQPLGTKEPIDCAPEA
AEDQEETDDLYALLGNINSPPEELDTSHDSPAASSTNTRGEENLQQPLGTKEPTDCAPEA
STQHADGKGNVSPAESAGLGSQAQVESPDATASDASAARNVVQLDGARSLRKELSADDPF
STQHADGKGNVSPAESAGLGSQAQVESPDATASDASAARNVVQLDGARSLRKELSADDPF
ATPVEVEQPETTTEADPSSPAGLHQAGSDASAQHRASP-NAVQLDGARSLRKEAPAEDPF
DSSAAVAAAGGGAPADPEMPLASDSEGARPRPVPAPVLQGAPKGPDERQMALELPPAAAV
NEYNQKTPKVASGPVTSKITTAHKEKGGAEPEEAKEKQSQVRAQPGSKAHGLTSEKAVEH
AASPVAEKAVPEQTEDQGELFGIDNRYNDYPHVDTDEENDTYDLMEQYNNQTQEEPPLTL
PHSPAADPHQEETLSAAEAEISSDLSDADPQAGPGQGAQELLPRQEKISLNSIMGQGKRT
DLKAKVLESVDQETGEIAPVVASKPAAPEPPKTSAAAPAPASDVVQQVKPAVAAKRAPSA
TVDAVNTPRAAGAAAEQPSALVADAPTTQVKVTTSAASPSANKESSAHKVPPALVVSTDS
ANATVDPETGELIASTEVRNDVSSTDGADLSADSAPVEPVAVTEVATAPIQPPALATAPL
TETDKAPKTIKSGTKASRKKLAGLFADNRKPIGKTAEPDAQIKTTETVTHQIDSEAVSLP
AKSISSNCENQKILQVVTLNVASEQRTNQININSLTDSKLKLENDQKLENKSVPGIPPKV
SLFEEIDQQMRGLGFAEGAVLKDLMDNKLLIPDPKAPRKVIHVVNKQKFYQLKLADVLAK

                               910       920       930       940       950       960
                        =========+=========+=========+=========+=========+=========+
    R27_IncH1_          PATDPQSSDFAQLPRETALSVAPGDLDYSEGAIKPPAPDATGKETILTSPEPAEDVRETV
    R478_IncHI2_        ATSSSVHNEKLLSEPSELPELNREQNADPQGTNERSMDVSVGQENSEPDTEGNCPPPAEV
    R391_IncJ_          ISKR---------------LIALIDISKQGTEPAAAIQNEEALQRPSRTKTTN-------
    SXT                 ISKG---------------LTSLIDLPKQDAEPAAAIQNKEASPRPSRTETTN-------
    pAsa4               IAAIKQAESLLGGYQDAFELVASPEVKKTQSKKNRGQRKTSRSESSGEDSHAASPERAQV
    pIP1202_IncA/C_     VAAIKDAEASMGGYQDAFELVSPPGLDASKNKSAPKQQSRKKAQQQKPEVNAG---KASP
    pAQU1               KAAIEQAEKDF----DPIREVSALNDKRQSGKKAEKAHSEKKVKSQKTNQSTPKKPKPAM
    PAGI-2_C_           ATTVQPS------GEHFMAWLKQGIASRRLIINDAKALVHTVSD----------------
    clc                 SATAQPS------GEHFMAWLKQGIVSRRLIINDAKALVHTVSD----------------
    PAGI-3_SG_          ENGGNAS------GEHFLAWLRHGIQSRKLIINDTKALVHTVAN----------------
    PAGI-4_C_           IEDVFMPSRSTDLGQGFVDWMKSGITARRLFINDTKALVHTVDG----------------
    pKLC102             VEDVFMPSRSTDLGQGFVGWMKSGIAARRLFINDTKALVHTVDG----------------
    Plasmid2_Ralme_     K------------------------------------ALAGSSN----------------
    pMOL28              K------------------------------------ALAGSSN----------------
    pHG1                K------------------------------------AIAGTSN----------------
    pBVIE02             NPAEIRR--------------EPGAAPATPAGERFDEILKGAPR----------------
    pMAQU02             WKTKREVQEDILRENDFLAWLLKGIARRQIRVNEPKAPVHILDG----------------
    Rts1_IncT_          QERMARAAIQKQYEQDERNINQDGAPKESSWEKARAKIRQAQDITDGHAVTSDTYPHTES
    pCAR1_IncP7_        PKTTPPAESKKQKDGEVGRVAEEVPCASSILPADVVSKLTAHECYLLEQQPDLAQKLITA
    Plasmid1_Rhofe_     KPGIP-------------------------TVPDVDDLVQETFDT---------------
    Plasmid2_Polsp_     VEVGGDS----------------SPHPGKRVPQDWLKRLKMKDDD---------------
    Plasmid1_Polsp_     PGQSG----------------RIKEAAEVKFSDLVPEEIRKEIKT---------------
    chrom_Neigo_        ESESAQNGMRELERLRLREPTSSPRPVQVMDDSEGLDSLASGVKNMAELEAIVS------
    pPNAP01             T-----------------------------------------------------------
    Plasmid1_Shesp_     PVGDMLTELQAKADERKARKQKNKALTTEVITEPNSLPTQESSIKDVIDGPKTEVPEQEL

       970       980       990      1000      1010      1020
=========+=========+=========+=========+=========+=========+
AAVEKASHLSPALARLFAVS------------------------------THAEKKHEKT
VYSQTEATATSVMASEEPALPPVLEESNGEHAPTDAKG---HHLSPALARLFAPTAPVEK
---------------------------------------------------------AQA
---------------------------------------------------------AQA
EEKRVIADAQLIDVSVEPPSPPVDTTPPPDKVVPRKESRGKEKVDKPIQPAPTTKPTEGT
EQK-----AKGKDSQPQPKEKKVDVTSPVE-----------EQQRKPVQ---------EK
DISALLPGEQTGGRSSENKRIAQQTAQGKKGTAAK------TQTEQHKNESENSASNEEK
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
ADVSAFIDDDHHFSAMFNDGPDEAKQILKRLVKERAG--------------------ELF
TQ--------------------------------------------------------DP
------------------------------------------------------------
------------------------------------------------------------
------------------------------------------------------------
---------------------------------------------------------ERN
------------------------------------------------------------
SPLMPNEVPPESSCHSLMAEVPEQDLSSLMTDELP---------------------PLSE

      1030      1040      1050      1060      1070      1080
=========+=========+=========+=========+=========+=========+
QEPSPVKEVKNPTSSTTVKAPISIEPP-------GAEEKEAVEEFTLLNDGEVTELEYVE
QNPKRNRNKSSDKAEVQKPASPVSGHN-LNSKVFASTESDQNGEFSLISEGDVTELEFVE
KEPATRAERKQKPIAPN----------------------------AKSSTDPKYVQRQQM
KEPAKRAERKQKPIAPN----------------------------ANSSTDPKHAQRQQM
QNLARLPPREQPKPESQ--QKQARVIDVG-----NIALP---GPDLPEELSPRSIVKEET
QNVARLPKREAQPVAPE--PKVEREKELG-----HVEVREREDPEVREFEPPKAKTNPKD
QNVSRLPKRQKPKTTVNKPPKETRPVSLDFDSDLELPMTKVVGQIDLEDEEPKKPQKAKE
-----------------------------------------------TAYLVSPGVFQRY
-----------------------------------------------TAYLVSPGVFQRY
-----------------------------------------------TAFLVSPCVFQRY
-----------------------------------------------TAMLVTPGIFKRY
-----------------------------------------------TAMLVTPGIFKRY
-----------------------------------------------LMREFFKALAQDV
-----------------------------------------------LMREFFKALAQDV
-----------------------------------------------LMREFFKALSQDA
-----------------------------------------------MISDFFAALRQDV
-----------------------------------------------HVALVTPAIFNLF
ADNYHLFVHKQNEQDEHDYTVLVNAGWVWKPFLEPMDNFQLYKSKPGFLLRRGLNEDIDY
ENAALARNKVFVRLGKSSFLAEDIHPLVHAGWLWQDITVEGPALTRTLQSREGFMLTADY
----------------------------------------------DMLLELGAPICREV
----------------------------------------------DTANALGMVIEQSL
----------------------------------------------TLTIELLGKVIKAW
LKKQSETESTEIVEDSVKAKHMEARDRGMQFLRWLADGLGDGSIAVNRSGATVHFIEQGM
-------------------------------------------------FWLRALISDEA
YAREMSLATPENELPWFTPEEQSMLTTDMEPTVPVAEAAIETAVEPATTSASFTPPAEQV
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                             1090      1100      1110      1120      1130      1140
                       =========+=========+=========+=========+=========+=========+
   R27_IncH1_          IATMLHQILTKLSGSFKR--KRKNRFMVLTQNTFYLTQSCIEKYG---TQLNAPDLFNQL
   R478_IncHI2_        IALVLHQILSKMEVAFKR--KRKNRFMVSTPNTLYLTQSCVEKFG---SQLEAQDLFNKL
   R391_IncJ_          VNFVKDLPILLTDGDYPD--VDHSADGIR----------------------VTIQTLRQV
   SXT                 VSFVKDLPILLTDGDYPD--VDHSADGIR----------------------VTIQTLRQV
   pAsa4               VDEALYLPP--KMTPEKA--IQMLKEMIKNRSGRWLVSAVLEEEG---FLTTSDKAFEVI
   pIP1202_IncA/C_     INAEDFLPS--GVTPQKA--LQMLKDMIQKRSGRWLVTPVLEEDG---CLVTSDKAFDMI
   pAQU1               ISDEDFLPPQSDIDAEEA--IRLLKEMIKNQKGRWLVGPVIKEDG---CLVTSDKALEKV
   PAGI-2_C_           AQEHPQLAAIARQEKLEP--WQWAQKRFEKLAAHRKQASGLNIWT---CHVSGPRKSRQL
   clc                 AREHPQVGMLAKQESQQD--WQWVQKRFEKLQLHRKHINGLNVWA---CSVTGSRKSRQL
   PAGI-3_SG_          AQEHPQTAALAKQDQVAD--WQWVQKRFEKLQMHRKQDNGLNIWT---CEVTGPRKSRRL
   PAGI-4_C_           VQEHPEVEKLAQAKETAG--WKLVQRAFEKQGLHRKTSKNLNIWT---IKVSGPRKTKEL
   pKLC102             VQEHPELEKLAQAKETTG--WKLVQRAFEKQGLHRKTSKNLNIWT---IKVSGPRKTKEL
   Plasmid2_Ralme_     ASGKAKVARIDGKVSISK--RSLGNFGLASDTLVEHLRKGKHLYK---VDGQNILLVDEV
   pMOL28              ASGKAKVARIDGKVSISK--RSLGNFGLASDTLVEHLRKGKHLYK---VDGQNILLVDEV
   pHG1                AAGKTKVTRVEGKVAISK--RSLGNYGIASETLIENLRKFKHLYK---IVGQDILLVNEV
   pBVIE02             AGGKAKVRWAEKGLVVPK--RTIGGYGVASDTLIEHMRRRNLLLAN---DPTEVTLAPRI
   pMAQU02             LDKNSLKKRLYEKRAGDKRVYTVLQRELEVLDIHQRGTDGQNIVT---VSVEGQRSKSEL
   Rts1_IncT_          LSGGTYLKSIYPVDPNKS--YCTDSALYRAIASYGLLKQTFDNKD---VIAISGSAIRNM
   pCAR1_IncP7_        SVIYCKLAELDWAIPHLSRLREADIPSLEQAVKSLIEKAVLEEIGGSPVLSLTTYMLTNV
   Plasmid1_Rhofe_     AAWRDLWNRGQSSQEFLRTTEGLAVSYAVVNGSAIQLSKIMEALKG-----AGYIEISNL
   Plasmid2_Polsp_     AYRGDRVKVLDWGVAICVNWLTNTAGYDLADVLNPLERVGVIARN---PQEKGVALVSKV
   Plasmid1_Polsp_     RERGEQSTTMRLTDNGAAISIDFLGTLMRSIPDWANEMASAGLIY-----APPDRPGLKV
   chrom_Neigo_        LLVTPAVFRDYAGGVFNKSDTESLGPLTQKGFEALRLHARTKKSSLHRVLTTNGSNRRLF
   pPNAP01             MRLAFKFLPDQEMVDITG---AQLRFGVVAKEMFELLHSSGFVHS------KVGNLTVRL
   Plasmid1_Shesp_     STLSQLKVATGNKSPKEKSKYPPELQVFIGWAMARAGKSGIDLRPG--VIRIQSFALTTY

      1150      1160      1170      1180
=========+=========+=========+=========+=======
PQYQVTSGAVVNTKCIAFNIPTLVAASDRAKVDIELIINKLKEVGNL
PQYLVNSGAVINTKCHAFNMPTLLAASDRAKVDIERIINNLKEAGNL
ANAHGIPAGQLLRGISASDECQ--FDEGETVLFTAHAKR--------
ANEHGIPAGQLLRGISASDQCQ--FDEGETVLFTAHAKR--------
AGEYTGISKHVLGGTLRRAQRRPLLKQRQGKLYLEVDKS--------
AGENIGISKHILCGMLSRAQRRPLLKKRQGKLYLEVNET--------
TGECTNLSKSMLRALLASGQRRPRMTIRQGNLRLEVE----------
HGYLLTQPGALFERVPPNNPYLCLFNEEAGREVSLAAK---------
HGYLLRDPLPLFGKVPPNNPYLSILQSI-------------------
HGYLVSDPRHLFEEVPLNNPYLQLT----------------------
KAYLLQDPKLLFPVQPLDNPSLTVITDAEGGVE--------------
KAYLLQDPKLLFPVQPLDNPSLTVITDAEGDVE--------------
GRLIAPETAS-------------------------------------
GRLIAPETAS-------------------------------------
GDLILPASQAPEA----------------------------------
GELILERGA--------------------------------------
KVYLLNRACFPSLRAFAANPAIKIHL---------------------
AKSLRIDTVTVRFLICYNFDSVSKRGSEHVLVDENIKPYMVDSHE--
AEQFGITSTSLENAVFCFRDAVKVAKRRKIFVRPLYEELPKK-----
NGTQRTLTPIPFPKKTELGLVLRTNFARKAGFILE------------
VFSDSPTPRMAFAVKLDFAAKVGMAIDAKV-----------------
HKVAIPEGSKAKEAIVISRYGCKKLGL--------------------
YCYLIPEHNIQHIIQPGSRPQNNTDIKLDESDLLVMEQK--------
NKELTAVVQNEFKNLGVTHA---------------------------
EQEVGLAKKEATSLKRTAGDNASIATDSNQVAWMVFETVGIEHE---
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Table S1. List of MOBH plasmids used for phylogenetic analysis of relaxase (TraI) a

Name of 
plasmid or 
Mobile 
element (ME) 

Accession 
number of 
plasmid or ME  

Bacterial source Relaxase name Accession no 
of relaxase 

Size 
of 
relaxa
se 
(aa) 

MOBH 
Group 

Experime
ntal 
evidence 
for 
transfer  

Reference 

R478 BX664015 Serratia marcescens 
hypothetical protein 
SMR0211 TraI NP_941280 1050 H11 YES Hedges et al., 1975 

R27 AF250878 Salmonella typhi TraI NP_058333 1011 H11 YES Maher & Taylor, 1993 
Plasmid 1 CP000470 Shewanella sp. ANA-3 Relaxase YP_863780 941 H11   
Rts1 AP004237 Proteus vulgaris TraI NP_640161 892 H12 YES Terawaki, et al., 1967 
pCAR1 AB088420 Pseudomonas resinovorans TraI NP_758664 900 H12 YES Shintani et al., 2006 
SXT DQ180350 Vibrio cholerae TraI ABA87024 716 H12 YES Waldor et al., 1996 
R391 AY090559 Providencia rettgeri TraI AAM08003 716 H12 YES Coetzee et al, 1972 

pAQU1 AB571865 
Photobacterium damselae subsp. 
damselae TraI  1025 H12 YES This study 

pIP1202 CP000603
Yersinia pestis biovar Orientalis str. 
IP275 TraI 

YP_0011021
57 992 H12 YES Welch et al., 2007 

pAsa4 CP000645
Aeromonas salmonicida subsp. 
salmonicida A449 Relaxase 

YP_0011442
15 1006 H12   

clc genomic 
island AJ617740 Pseudomonas putida hypothetical protein CAE92900 615 H2 YES Mokross et al., 1990 

PAGI-2(C)  AF440523 Pseudomonas aeruginosa strain C 
conserved hypothetical 
protein AAN62129 630 H2   

PAGI-3(SG) AF440524
Pseudomonas aeruginosa strain 
SG17M  

conserved hypothetical 
protein AAN62266 600 H2   

pKLC102 AY257538 Pseudomonas aeruginosa TraI AAP22591 639 H2 YES Qiu et al., 2006 

PAGI-4(C)  AY258138 Pseudomonas aeruginosa strain C 
conserved hypothetical 
protein AAP94681 608 H2   

pMAQU02 CP000516 Marinobacter aquaeolei VT8 Relaxase YP_957144 624 H2   
Chromosome AY803022 Neisseria gonorrhoeae TraI AAW83058 850 H2   
Plasmid 1 CP000317 Polaromonas sp. JS666 hypothetical protein  YP_551982 493 H3   
Plasmid 1 CP000268 Rhodoferax ferrireducens T118 Relaxase YP_515952 642 H3   

http://www.ncbi.nlm.nih.gov/nuccore/BX664015.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=38348031
http://www.ncbi.nlm.nih.gov/nuccore/AF250878.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=10957309
http://www.ncbi.nlm.nih.gov/nuccore/CP000470.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=117676204
http://www.ncbi.nlm.nih.gov/nuccore/AP004237.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=21233863
http://www.ncbi.nlm.nih.gov/nuccore/AB088420.3
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=27228614
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=DQ180350.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=77543212
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=AY090559.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=20095137
http://www.ncbi.nlm.nih.gov/nuccore/CP000603.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=134044797
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=134044797
http://www.ncbi.nlm.nih.gov/nuccore/CP000645.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=145301375
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=145301375
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=40019126
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=40019176
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=AF440523.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=24461558
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=24461644
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=24461697
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=AY257538.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=37955752
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=33114121
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=33114124
http://www.ncbi.nlm.nih.gov/nuccore/CP000516.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=120537087
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=AY803022.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=58891370
http://www.ncbi.nlm.nih.gov/nuccore/CP000317.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=91791031
http://www.ncbi.nlm.nih.gov/nuccore/CP000268.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=89885754


Plasmid 2 CP000318 Polaromonas sp. JS666 hypothetical protein  YP_552224 611 H3   

pPNAP01 CP000530
Polaromonas naphthalenivorans 
CJ2  hypothetical protein  YP_973353 408 H3   

pBVIE02 CP000618 Burkholderia vietnamiensis G4 hypothetical protein 
YP_0011097
81 441 H3   

pHG1 AY305378 Ralstonia eutropha H16 hypothetical protein NP_943000 418 H3 YES Friedrich et al., 1981 
Plasmid 2 NC_007972 Ralstonia metallidurans CH34 hypothetical protein  YP_582117 413 H3   
pMOL28 X90708 Ralstonia metallidurans CH34 TraI  YP_161633 359 H3 YES Mergeay et al., 1985 
a This list is referred reference no.15. 

http://www.ncbi.nlm.nih.gov/nuccore/CP000318.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=91791274
http://www.ncbi.nlm.nih.gov/nuccore/CP000530.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=YP_973353.1
http://www.ncbi.nlm.nih.gov/nuccore/CP000618.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=134287615
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=134287615
http://www.ncbi.nlm.nih.gov/nuccore/AY305378.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=38638026
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?val=NC_007972.1
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=94152715
http://www.ncbi.nlm.nih.gov/nuccore/X90708.2
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&val=56550567
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