Figure legends for a supplemental figure
Figure S1. Alignment of amino acid sequences from the 25 relaxases (Tral) in plasmids
and SXT/R39 that belong to the MOBy family. The amino acids sequences of the highly

conserved regions (boxed) were aligned.
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Fig. S1 Nonaka et al.
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Fig. S1 (continued) Nonaka et al.
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R478_IncHI2 GDNCAGFQLTYHEPRRPTTLKSLENTS MYQALVINDESSVENBAPRPKQTLELPPPRVNAVEHHSGDVEYHGTDSASATGPLKTEAVEYEHY QHIFEKEDEEHEIIDYTDFSQLSVYRPHVGSC
R391_IncJd_ -—= -—= -—= -—= LPESLAWLPEASSALVMVGEQILIRYPDAVRPWCAPRKLLAELSQLPWLELDPANPTRKARTVTTNDGVQEQJGLIYLKVS
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pAsad PNFMNDESTGDVGGMDLPPAWAIEEIP--—--— SFHAYEGEVGQPGNQFVSEELAG-———————————————-—— ADAPDAKGELLTLMATFGEAGPILERAILPVLEGKATLGEVILLMKGQAVILYPEGARALGAPSEILTALFHADATVPDPVMSGRKVQODFNGVKAIVLIEQYSSAF
pIP1202_IncA/C_ NSLQGDDFP-MFGGSDEPPSWAIEPLP-————-| MLTDAP-EQPTHTPEMPHTDNVN-———-===—————————— QHEKDAKTLLVEMLSGYGEASALLEQAIMPVLEGKTTLGEVICLMKGQAVILYPDGARSLGAPSEVLSKLSHANATVIPDPIMPGRKVRDFSGVKAIVLAEQYSDAV
PAQU1 ANTAASLSPNEFFGPEPSAIFDAPPMPPEDMFAPIDAVPLDAYDYSHEMEEREEFVPTEHFQDAETYSFSQQDKSSDVDVRGHLENVLSGYGAAESILKEATI IPVLDGHKTLGEVLCFMKKKAVILY PEGARALGAPAEVLNTLFDAFATVPDPVHPNRKVHDFSGIKGLLLYSDYSDVI
PAGI-2_C_ [;GOESPPWEGGSAADPIIRPIJAEAMPDVMEDLLTMVGMGDS SATQQODES[F TPTELSATRPEAPPPSIVASSPSSHAPAATPA
clc -—= -—= -—- EGOEAPPWESSSVAVP-—-SPATQTVPDVLEDMLAMVGMGNS SGTQQDEERTSHAADATPSEAPMPAMAAASPPSHVPHARAPS
PAGI-3_SG_ PSCDSSPAASTTLTSS-—-IEPAADGVDDLLALLSAPDKGPPPPE--VIQPLSTSSVSEPPTFAQESDAMOHPPMPSPT
PAGI-4_C_ RQPAPTIAKPSNDIQATRKHSTDDQEETDDLYALLGNINSPPEELDTSHDSPRVSPANTRGEENLQOPLGTKEHID(APEA
PKLC102 ROPTPSVAKPSNEMR, KHSAEDQEETDDLYALLGNINSPPEELDTSHDSPRASSTNTRGEENLQQPLGTKEHTDJAPEA
Plasmid2_Ralme_ EKAVNPSLAQADAPVPAHPPATSTQHADGKGNVSPAESAGLGSQAQVESPDATRSDASAARNVVQLDGARSLRKHLSADDPF
pMOL28 - - - FKAVNPSLAQADAPVPARPPATSTQHADGKGNVSPAESAGLGSQAQVESPDATRSDASAARNVVQLDGARSLRKHLSADDPFEF
PHG1 rGASTPPAQARTETAPVHETHTATPVEVEQPETTTEADPSSPAGLHQAGEDASROHRASP-NAVOLDGARSLRKHAPAEDPF
PBVIEQO2 KVESAPPAAAPAPAPAFHVTIADS SAAVAAAGGGAPADPEMPLASDSEGRRPRPVPAPVLQGAPKGPDERQMALHLPHARAV
PMAQUO2 -—= -—= -—= PPDPDPKAGEGHLDHORTETHNNEYNQKTPKVASGPVTSKITTAHKEKGEAEEEAKEKQSQVRAQPGSKAHGLYISEHAVEH
Rtsl_IncT_ AKGKAEAELSDKKSRSQNKKSHKAASPVAEKAVPEQTEDQGELFGIDNRYNDY BHVDTDEENDTYDLMEQYNNQTJEEHPLTL
pCARL_IncP7_ EEEEAPQEPPASLEEMILFISPHSPAADPHQEETLSAAEAEISSDLSDRDPOAGPGQGAQELLPRQEKISLNS IMGYGKRT
Plasmidl_Rhofe_ -—= -—= -—= -—= DYVSVAPALAKEVQEIAIAPHSDLKAKVLESVDQETGEIAPVVASKPAAPEPPKTSAAAPAPASDVVQQVKPAVAAKHAPSA
Plasmid2_Polsp_ YGKAMVEAQAEQLTIAANRTVDAVNTPRAAGAAAEQPSALVADAPTIIQVKN TTSAASPSANKESSAHKVPPALVYSTDS
Plasmidl_Polsp_ FKKAKPAQANLEVDTPAVBTYPANATVDPETGELIASTEVRNDVSSTDGRDLSRDSAPVEPVAVTEVATAPIQPHALATAPL
chrom_Neigo_ -—= -—- -—- LVPENIRVEVKTETVDKPRAEVHETETDKAPKTIKSGTKASRKKLAGLFADNRKPJLGKTAEPDAQIKTTETVTHQISE]VSLP
PPNAPOL LOTVPASTTTESAIVNTHKAKSISSNCENQKILQVVTLNVASEQRTNQININSLTDSKLKLENDQKLENKSYPGJPPKV
Plasmidl_shesp_ VEVSKEKTCIELLIEYLLTANNTLHRAKLDGDVIYTLNASLFEEIDQOMRGLGFAEGAVLKDLMDNKLLIPDPKAPRKVIHVVNKQKFYQLHLANVLAK

910 920 930 940 950 960 970 980 990 1000 1010 1020 1030 1040 1050 1060 1070 1080
R27_IncHl_ [FATpPOSSDFAQLPRETALSVAPGDLDYSEGA KPPAPDATGKE] I LTS PEPAEDVRETVAAVEKASHLS PALARLFAVS ————— === === === ==~ THAEKKHEKTQEPSPVKEVKNPTSSTTVKAPISIEPP--—---~— GAEEKEAVEEFTLLNDGEVTHLEYVE
R478_IncHI2_ AT S SVHNEKLLSEPSELPELNREQNADPQGTNERSMDVSVGQENSEPDTEGNCPPPAEVVYSQTEATATSVMASEEPALPPVLEESNGEHAPTDAKG---HHLSPALARLFAPTAPVEKQONPKRNRNKSSDKAEVQKPASPVSGHN-LNSKVFASTESDONGEFSLISEGDVTHLEFVE
R391_IncJd_ AAATQNEEALQRPSRTKTTN AQAKEPATRAERKQKPIAPN [OROOM
SXT PAAAIQONKEASPRPSRTETTN -—= -—- AQAKEPAKRAERKQKPIAPN— [OROOM
pAsa4d IAATKQAESLLGGYQDAFELVASPEVKKTQSKKNRGORKTSRSEBSGEDSHAASPERAQVEEKRVIADAQLIDVSVEPPSPPVDTTPPPDKVVPRKESRGKEKVDKPIQPAPTTKPTEGTONLARLPPREQPKPESQ--QKQARVIDVG— [VKEET
pIP120 2_IncA/C_ ‘AMTKDAEASMGGYQDAFELVSPPGLDASKNKBAPKQQSRKKAQDOKPEVNAG---KASPEQK-—-—-— AKGKDSQPQPKEKKVDVTSPVE EQQRKPVQ EKQNVARLPKREAQPVAPE--PKVEREKELG----— TNPKD
PAQU1 KAAIEQAEKDF ----DPIREVSALNDKRQSGKKAEKAHSEKKVKEQOKTNQSTPKKPKPAMDISALLPGEQTGGRS SENKRIAQQTAQGKKGTAAK-~———~! TQTEQHKNESENSASNEEKQNVSRLPKROKPKTTVNKPPKETRPVSLDFDSDLELPMTKVVGQIDLEDEEPKKHOKAKE
PAGI-2_C --GEHFMAWLKQGIASRRLIINDAKALVHTVS TAYLVSPQVFQRY
clc —-—-GEHFMAWLKQGIVSRRLIINDAKALVHTVS TAYLVSPQVFQRY
PAGI-3_SG_ ENGENAS————-— GEHFLAWLRHGIQSRKLIINDTKALVHTVAN] TAFLVSPQVFQRY
PAGI-4_C_ IEDVFMPSRSTDLGQGFVDWMKSGITARRLEFINDTKALVHTVD TAMLVTPQIFKRY
PKLC102 EDVFMPSRSTDLGQGFVGWMKSGIAARRLE INDTKALVHTVDGE—---— -—= -—= -—= TAMLVTPJIFKRY
Plasmid2_Ralme_ ALAGSSN| LMREFFKALAQDV
PMOL28 K. ALAGSSN LMREFFKALAQDV
PHG1 K- - AIAGTSNf---=—=——=====-— -—= -—= -—= LMREFFKALSQDA
PBVIEO2 PAETRR-——————————--— EPGAAPATPAGERFDEILKGAPR MISDFFAHJLRQDV
PMAQUO2 KTKREVQEDILRENDFLAWLLKGIARRQIRVNEPKAPVHILD! HVALVTPAIFNLF
Rtsl_IncT_ JOERMARAATQKQYEQDERNINQDGAPKES SWEKARAKIRQAQDI'DGHAVTSDTYPHTESADVSAFIDDDHHF SAMENDGPDEAKQI LKRLVKERAG- === ——=====———==———~ ELFADNYHLFVHKQNEQDEHDYTVLVNAGWVWKPFLEPMDNFQLYKSKPGFLLRRGLNEDIDY
PCAR1_IncP7_ [PKTJT PPAESKKQKDGEVGRVAEEVPCASSILPRDVVSKLTAHECK LLEQQPDLAQKLITATQ DPENAALARNKVFVRLGKSSFLAEDIHPLVHAGWLWQDITVEGPALTRTLQSREGFMLTADY
Plasmidl_Rhofe_ PHLP TVPDVDDLVQETFD| DMLLELGAHICREV
Plasmid2_Polsp_ EVBGDS———==—=——===—-—— SPHPGKRVPPDWLKRLKMKDD) -—= -—= -—= DTANALGMYIEQSL
Plasmidl_Polsp_ [PGOPG-—-————————————— RIKEAAEVKFSPLVPEEIRKEIK|! TLTIELLGHVIKAW
chrom_Neigo_ [ESEFAQNGMRELERLRLREPTSSPRPVQVMDDEEGLDSLASGVKNMAELEATVS -~ ERNLKKQSETESTEIVEDSVKAKHMEARDRGMQFLRWLADGLGDGSTAVNRSGATVHHIEQGM
PPNAPOL T FWLRAIISDEA
Plasmidl_ Shesp [PVE@PMLTELQAKADERKARKQKNKALTTEVITEPNSLPTQESSIKDVIDGPKTEVPEQELSPLMPNEVPPESSCHSLMAEVPEQDLSSLMTDELP-———————————————————— PLSEYAREMSLATPENELPWFTPEEQSMLTTDMEPTVPVAEAATIETAVEPATTSASFTHPAEQV
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IAI'MLHOILTKLSGSFKR--KRKNREMVLTONTFYYTQSCIEKYG--TOLNAPDLFNQL PQYQVTSGAVYNTKCIAFNIPTLVAASDRAKVDIELI INKLKEVGNL
IALVLHQILSKMEVAFKR--KRKNREMVSTPNTLYNTQSCVEKFG--QLEAQDLFNKL PQYLVNSGAVINTKCHAFNMPTLLAASDRAKVDIERI INNLKEAGNL

KDLPILLTDGDYPD--VDHSAGIR -—= VTIQTLRQVANAHGIPAGQILRGISASDECQ--FDEGETVLFTAHAKR-

KDLPILLTDGDYPD--VDHSAGIR: VTIQTLRQVANEHGIPAGQILRGISASDQCQ--FDEGETVLFTAHAKR-—
[VDEALYLPP--KMTPEKA--IQMLKEMIKNRSGRWIYVSAVLEEEG- - LTTSDKAFEVI AGEYTGISKHYLGGTLRRAQRRPLLKQRQGKLYLEVDKS -~ -
INREDFLPS--GVTPQKA--LOMLKOMIQKRSGRWIVTPVLEEDG- - LVTSDKAFDMI AGENIGI SKHJLCGMLSRAQRRPLLKKRQGKLYLEVNET -~ -
ISPEDFLPPQSDIDAEEA--IRLLKEMIKNQKGRWIYVGPVIKEDG - CLVTSDKALEKV TGECTNLSKS:!
[AQEHPQLAATARQEKLEP--WQWAQKRFEKLAAHRHOASGLNIWTf--{CHVSGPRKSRQLHGYLLTQPGAT
[AREHPOVGMLAKQESQQD--WOWVOHRFEKLOLHRHHINGLNVWA--CSVTGSRKSRQLHGY LLRDPLP]
[AQEHPQTAALAKQDQVAD--WQWVQOHRFEKLOMHRHODNGLNIWT}-—CEVTGPRKSRRLHGY LVSDPRHIJFEEVPLNNPYLQLT—--— -
[VOEHPEVEKLAQAKETAG--WKLVQRAFEKQGLHRHTSKNLNIWTf--—LKVSGPRKTKELKAYLLODPKLYFPVQPLDNPSLTVITDAEGGVE -
[VOEHPELEKLAQAKETTG--WKLVQRAFEKQGLHRHTSKNLNIWTl - LKVSGPRKTKELKAYLLODPKLIYFPVQPLDNPSLTVITDAEGDVE -
[ASEKAKVARIDGKVSISK--RSLGNEGLASDTLYEHLRKGKHLYKF--—VDGONILLVDEVGRLIAPETA
[ASFKAKVARIDGKVSISK--RSLGNEGLASDTLYEHLRKGKHL YK~ —lVDGONILLVDEVGRLIAPETAS - ———————————=——————————————————— -
IAAGKTKVTRVEGKVAISK--RSLGNYGIASETLEENLRKFKHLYKF-[VGODILLVNEVGDLILPASQAHEA:
GEKAKVRWAEKGLVVPK--RTIGGYGVASDTLEEJMRRRNLLLAN-—+DPTEVTLAPRI GELILERGA
LDKNSLKKRLYEKRAGDKRVYTVLORELEVLDIHQHGTDGONIVTf--—VSVEGQRSKSELKVYLLNRACFHSLRAFAANPATKIHL-——————====———====———
LSIEGTYLKSIYPVDPNKS--YCTDSALYRATIASY GIILKQTFDNKD}- -~V IAISGSAIRNMAKSLRIDTVTYRFLICYNFDSVSKRGSEHVLVDENIKPYMVDSHE-—
SVILYCKLAELDWAIPHLSRLREADIHSLEQAVKBLYEKAVLEEI{GSPVLSLTTYMLTNVAEQFGITSTSYENAVFCFRDAVKVAKRRKIFVRPLYEELPKK-——-——
[AAWRDLWNRGQSSQEFLRTTEGLAVYYAVVNGSRIQLSKIMEALKG-—--AGYIEISNLNGTQRTLTPIHFPKKTELGLVLRTNFARKAGFILE
[AYRGDRVKVLDWGVAICVNWLTNTAJYDLADVLNPYERVGVIARN--—-POQEKGVALVSKVVFSDSPTPRMAFAVKLDFAAKVGMAIDAKV
[RERGEQSTTMRLTDNGAATISIDFLGTILMRS I PDVANEM, GLIY}--—--APPDRPGLKVHKVAIPEGSKAKEATIVISRYGCKKLGL--—
LL TPAVFRDYAGGVEFNKSDTESLGHLTQKGFERLHLHARTKKS SLHRVLTTNGSNRRLF YCYLIPEHNIQHI IQPGSRPONNTDIKLDESDLLVMEQK-——===-—
IMREAFKFLPDQEMVDITG---AQLREGVVAKEMFEYLHSSGFVH KVGNLTVRLNKELTAVVONHFKNLGVTHA:
ST) FIGWAMRRAGKSGIDLRAG--VIRIQSFALTTY EQEVGLAKKEATSLKRTAGDNASIATDSNQVAWMVFETVGIEHE--~—

[L.SOLKVATGNKSPKEKSKYPPEL()
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Table S1. List of MOBy plasmids used for phylogenetic analysis of relaxase (Tral)

Name of | Accession Bacterial source Relaxase name Accession no | Size MOBy | Experime | Reference
plasmid or | number of of relaxase of Group | ntal
Mobile plasmid or ME relaxa evidence
element (ME) se for
(aa) transfer
hypothetical protein
RA478 BX664015 Serratia marcescens SMRO0211 Tral NP 941280 1050 | H11 YES Hedges et al., 1975
R27 AF250878 Salmonella typhi Tral NP_058333 | 1011 | H11 | YES Maher & Taylor, 1993
Plasmid 1 CP000470 Shewanella sp. ANA-3 Relaxase YP_863780 941 H11
Rtsl APQ004237 Proteus vulgaris Tral NP_ 640161 892 H12 YES Terawaki, et al., 1967
pCAR1 AB088420 Pseudomonas resinovorans Tral NP_758664 900 H12 YES Shintani et al., 2006
SXT DQ180350 Vibrio cholerae Tral ABA87024 716 H12 YES Waldor et al., 1996
R391 AY090559 Providencia rettgeri Tral AAMO08003 716 H12 YES Coetzee et al, 1972
Photobacterium damselae subsp.
pAQU1 AB571865 damselae Tral 1025 | H12 YES This study
Yersinia pestis biovar Orientalis str. YP_0011021
plP1202 CP000603 IP275 Tral 57 992 H12 YES Welch et al., 2007
Aeromonas salmonicida  subsp. YP_0011442
pAsad CP000645 salmonicida A449 Relaxase 15 1006 | H12
clc  genomic
island AJ617740 Pseudomonas putida hypothetical protein CAE92900 615 H2 YES Mokross et al., 1990
conserved hypothetical
PAGI-2(C) AF440523 Pseudomonas aeruginosa strain C | protein AANG62129 630 H2
Pseudomonas aeruginosa strain | conserved hypothetical
PAGI-3(SG) AF440524 SG17M protein AANG2266 600 H2
pKLC102 AY257538 Pseudomonas aeruginosa Tral AAP22591 639 H2 YES Qiu et al., 2006
conserved hypothetical
PAGI-4(C) AY 258138 Pseudomonas aeruginosa strain C | protein AAP94681 608 H2
pMAQUO2 CP000516 Marinobacter aquaeolei VT8 Relaxase YP 957144 624 H2
Chromosome AY803022 Neisseria gonorrhoeae Tral AAWS83058 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
Polaromonas  naphthalenivorans
pPNAPO1 CP000530 CJ2 hypothetical protein YP 973353 408 H3
YP_0011097
pBVIEQ02 CP000618 Burkholderia vietnamiensis G4 hypothetical protein 81 441 H3
pHG1 AY 305378 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 Tral 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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