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SUPPLEMENTARY INFORMATION FOR TABLE 1.

The amino acid sequences in FASTA format of the first TRD with its
letter code, DNA target (5’ to 3’) and methylation site underlined.
The TRDs labelled as NOVEL 1, NOVEL 2 and NOVEL 4 were found once
all of the other TRDs had been analysed but are included in this
list for completeness.

The TRD sequences are flanked by the conserved regions so to

obtain the amino acid sequence of any HsdS subunit simply paste

the sequence for the second TRD directly on to the end of the
sequence for the first TRD.

>A CCAY
MSNTQKKNVPELRFPGFEGEWEEKQLGDLTTKIGSGKTPKGGSENYTNKGI PFLRSONIRNGKLNLNDLVY I SKDIDDEMKNSRTYYGDVLLNITGASIG
RTAINSIVETHANLNQHVCIIRLKKEYYYIFFGQYLLSRKGKRKIFLAQSGGSREGLNFKEIANLKIFTPTIFEEQQKIGKFFSKLDRQIELEEQKLELL
000

>B AGG
MSNTQKKNVPELRFPGFEGEWEEKQLGDLTDRYVIRKNKNLESKKPLTISGQLGLIDQTEYFSKSVSSKNLENYTLIKNGEFAYNKSYSNGYPLGAIKRLT
RYDSGVLSSLYICFSIKSEMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNVSVNDFFTILIKYPSLEEQQKIGKFFSKLDRQIELEEQKLELLQQQ
>C GWAG
MSNTQTKNVPELRFPGFEGEWEEKQVGELLEFKNGLNKGKEYFGSGSS IVNFKDVENNRS INTNNLTGKVNVNSKELKNYSVEKGDVFFTRTSEVIGEIG
YPSVILNDPENTVFSGFVLRGRPKSGIDLINNNFKRYVFFTNSFRKEMI TKSSMTTRALTSGTATNKMKVTY PVSAKEQKK I GDFFSKLDRQTELEEQKT,
ELLOQQ

>J GGA

MSNTQKKNVPELRF PEFEGEWEERKLGDL IKVNSGKDYKHLDKGDI PVYGTGGYMTSVSEPLSEIDAVGIGRKGT INKPYLLEAPFWTVDTLEFYCT PEKE
ADILFILSLFRKINWKLYDESTGVPSLSKQTINKINRLVPTNKEQQKIGEFFSKLDRQIELEEQKLELLOQQ

>M CAG

MSNTQTKNVPELRFPGFEGEWEEKKLEDLGLFQKSYSFSRAKEGNGKTKHIHYGDIHSKFKTVLDSDGNIPNI IEKAVFELIQKGDIVFADASEDYSDLG
KAVMIDFEPNSLISGLHTHLFRPLNNATSNFLIFYTKTLSYKKFTRQQGTGI SVLGT SKKSLLNLNVLI PRSELEQQKT GQFFSKLDRQTELEEQKLELL
QQQ

>N ACC
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTOKNVDKKY IETLTNSAELGI I SQKDYFDKE I SNIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRN
KLGKKGVMSPLYTVFKIQNTDLNFIEFYFKSSKWYRFMALNGDSGARADRFS TKDRTFMEMPTLHT PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ

>0 CAAC
MSNKQKKNVPELRFPGFEGEWEEKKLGEVGTFTSGGTPLKSKSEYWNGDI PWITTGDIHNIKRENI TNF I TEKGLNESSAKLITNEATLTAMYGQGKTRG
MSATLNFEATTNQACATYQTNONINFVFQYFOKLYEFLRSLSNEGSQKNLSLSLLKEI TLNY PNEQEQKK I GDFFSKLDRQTELEEQKLELLOQQ

>R GARA
MSNTQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNSSKYISEEAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNE
KFAYYVSLALLKTKNLNSYFLKNLILSSSTQNELWRKTLHVAFPKKINKNETGKIKINYPKKQEQQOK I GOFFSKLDRQTELEEQKLELLOQQ

>T CAAG
MSNTQTKNVPELRFPGFEGEWEEKELGEIFQIISGSTPLKSNKEFYENGNINWVKTTDLNNSKVTHSKEKI TEYAMKS LKLKLVPKNSVLIAMYGGFNQT
GRTGLLKIDATINQAISALLMNHETNPEFIQAFLNYQVKGWKRYAASSRKDPNITKKDIEQFKVPYVSINEQQKIGEFFSKIDHQIELEEQKLELLQQQ
>V CNGA

MSNTGKMNVPELRFPGFEGEWEEKELRELRNPKDKYSYTGGPFGSDLKKSDYTTDGIQT IQLONIGDGYFYNSNKVETSNEKAEVLKSCNVEPGDIVIAK
MADPIARAAIVPDNNIGKYLMASDGIRLSVDTVHENTKFVLECINRKSFRKKVEDNSSGSTRMRIGLSTLGSLTLKTTTLKEQQKIGQFFSKLDRQIVLE
EQKLELLQQQ

>X TCTA
MSNTQKKNVPELRFPGFEGEWEEKQFADFTKINQGLQIATNERKTEYSPELYFY I TNEFLRPNSQTKYF IENPPQSVIANKEDT LMTRTGNTGKVVTNVE
GAFHNNFFKTKFDKNLYDRLFLVEVLNSSKIQNKILSLAGSSTIPDLNHSDFYSTSSSYPLLREQQKIGKFFSKLDRQTELEEQKLELLQQQ

>7 GAC
MSNTQTKNVPELRFPGFEGEYSLDIFGNLATNKSEKFNPQNENASIDIELDCIEQNTGRLIKIYNSKEFSSQKNKFNPONVLYGKLRPYLNKYYFTKKSG
VCSSEIWVLKSTKEDKLLNLFLYYFIQTKRYSDVASKSAGSKMPRADWGL IENTRVYFPELCEQQKIGOFFSKLDRQTELEEQKLELLOQQ

>b* GGHA
MSNTQKKNAPELRFPEFEGEWKEKKLEDTLEFIKDGTHGTHENVNNGPWLLSAKNIKNNKIIISSDDRKISESDYKKIYKNYKLEKGDLLLTIVGTIGRA
AIVKNPNNIAFQRSVAILKTKATYDVGFIFQLFQTKYFKNLLLRKQVVSAQPGLYLGDIRKIKISITNI IEEQRKIGIFFSKLDRQIELEEQKLELLQQQ
>e* GAG

MSNTQKKNVPELRFPGFEGEWEEKS I SSFLKESKIKGSNGSHAKKLTVKLWGKGVVPKKETFKGSDNTQY YKRKAGQLMYGKLDFLNCAFGIVPDSLNNY
ESTIDSPSFDFINGDSKFLLERIKLKSFYKKFGDIANGSRKAKRINQDTFLSLPVFAPKYDEQLRIGEFFSKLDRQIELQKQKLELLQQQ

>NOVEL 1
MSNTQKKNVPELRFPGFEGEWEEKKLGEVATFAKGKLGAKKDVSONGVPVILYGELYTKYGATVSKI FSKTDI PENKLKMAKKNDVL T PSSGETATDIAT
ASCIYLNKGVAVGGDINILTPQKQDGRFISLSINGINKNELSKYAQGKTVVHLYNNDIKNLKIAFPSEFEEQVRIGNFFSKLDRQIELEEQKLELLQQQ
>NOVEL 2
MSNTQKKNVPELRFPEFEGEWKDVKEVS IFQEVSNKTSDLAKY PLFSLTVEKGI TPKTERYKRDFLVKKSDNFKIVEPRDIVYNPMNVTLGAIDLSKYNY
DIALSGYYHVMKI INSFNPDFISNFLKTEKMI THYKKTATGSLMEKQRVHFSEFKNT IKKFPTNKEQQK I GDFFSKLDRQTELQVQKLELLQQQ
>NOVEL 4
MTEQINTPELRFPEFKNEWSYDLVSDVVTINKSKKFDPKKEEAKKDIELDS IEQNTGRLLDTY I SNDFTSQKNKFNKGNVLYSKLRPYLNKYYYATIDGVC
SSEIWVLNTLNKDVLANKFLYYFIQTNRFSSVTNKSAGSKMPRADWELVKNIRLYKGSIEEQEKIGYFFSKLDRQIELEEKKLELLEQQQ



The amino acid sequences in FASTA format of the second TRD with
its letter code, DNA target (5’ to 3’) and its methylation site
underlined. The TRD labelled as NOVEL 3 was found once all of the
other TRDs had been analysed but is included in this list for
completeness.

>D ATC

KKGYMQOKIFSQELRFKDENGEDYPHWENSKIEKYLKERNERSDKGOMLSVTINSGI IKFSELDRKDNSSKNKSNYKVVRKNDIAYNSMRMWQGASGKSNY
NGIVSPAYTVLYPTQNTSSLFIGYKFKTHRMIHKFKINSQGLTSDTWNLKYKQLKNINIDIPVLEEQEKIGDFFKKMDILISKQKIKIEILEKEKQSFLQ
KMFL

>E TCAY
KKGYMQOKIFSQELRFKDENGNDYPEWEETTIKEIAQINXGKKDTKDAITNGSYDFYVRSPIVYKINTFSYEGEAILTVGDGVGVGKVFHYVNGKFDYHQR
VYKISDFKNYYGLLLFYYFSQNFLKETKKYSAKTSVDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKALLQKME T

>F TTAA
KKGYMQOKIFSQELRFKDEEGKDYPDWKSKSIQEIFENKGGTALETEFNFDGNYKVISIGSYSINSTYNDONIRVNKNKKTEKY ILSKGDLAMVLNDKTKD
GKIIGRSIFIDKDNQYIYNQRTERLIPFAENDNKFLWEFLMNTDLIRNKIKGMMQGATQVYINYSSIKLISIQLPLLEEQQKIRGFLEVLSGITTKQLHKI
DQLKERKKAFLQOKMF T

>G ACA
KKGYMQOKIFTQELRFKDENGEEYPEWENKFIKDIFIFENNRRKPITSSLREKGLYPYYGATGIIDYVKDYLFNNEERLLIGEDGAKWGQFETSSFIANGQ
YWVNNHAHVVKSNDHNLFFMNYYLNFKELRAFVTGNAPAKLTHANLCNINLKIPCLTEQDKVSALLKS IDNKMNNQMNRIELLKERKKELLQKMF I

>H TAC

KKCYTIQKIFSQELRFKDEEGNYYKGWNKKQLKDVLEFSNKRT INENEYPVLTSSRQGLILQSDYYKDRKTFAESNIGYFILPKNHITYRSRSDDGI FKEN
LNLMIDVGITISKYYPVFKGIDANQYYLTLHLNYQLKKEYIKYATGTSQLVLSQKDLONIKTKLPSYEEQQKIGDFFSEIDRLVEKQSSKVGRLKVRKKEL
LOKMEV

>I YTCA
KKGYMOKIFSQELRFKNENGNDYPDWERIKFEFDVIDKVIDFRGRTPKKLNMEWSDEGY LALSAVNVKKGY IDFNVEAKYGNLDLY TRWMRGNELYKGQVL
FTTEAPMGNVAQVPDNKGYILSQRTIAFNSNEKITDNFLASLLSSENVYNDLLKLCSGATAKGVSQKNLNRLYVTIPHSISEQEETAEFFRKINQLVELQ
KYKIEHTKSQKQVFLQKMEFT

>K CGA

KKGYMOKIFSQELRFKDENGNDY PKWEEKKIEDIASQVYGGGTPNTKIKEFWNGDIPWIQSSDVKVNDLILOQCNKFISKNSTELSSAKLIPANSIATIVT
RVGVGKLCLVEFDYATSQDFLSLSSLKYDKLYSLYSLLYTMKKISANLOQGTSIKGITKKELLDSTIIKIPHNLEEQQKIGDLFYKIDKY ISFNKCKIEMLK
SLKQGLLKKMFI

>L TTTA
KKGYMOKIFSQELRFKDENGNDYPNWRTIELKNILENIVDNRGKTPDNAPSEKYPLLEVNALGYYRPAYIKVSKEFVSENTYNNWEFREHLKENDILESTVG
NTGIVSLMDNYKAVIAQNIVGLRVNNNNLPSFIYYMLSYKGNQKKIKRIQMGAVQPSVKVSQFKFIKYLVPIKDEQEKVAKLLIEIDKLVNKQLIKIELL
QORKKALLKSMFT

>P AGG
KKGYMQKIFSQELRFKDESGNDYPDWEEKELGEVADRVIRKNKNFESKKPLTISGQLGLIDQTEYFSKSVSSKNLENYTLIKNGEFAYNKSYSNGYPLGA
IKRLTRYDSGVLSSLYICFSIKSEMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNISVNDFFTILIKYPSLEEQRKIGDFFIKLDRQIELEEQKLEL
LOQRKKALLKSMLT

>Q ACAY
KKGYMQKIFSQELRFKDENGEDYSEWEERRFADIFKFHNKLRKPIKENLRVKGSYPYYGATGIIDYVDDFIFDGNYLLIGEDGANIITRSAPLVYLVNGK
FWVNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQPKLNIQNLKIINVVISTNLEEQOKIGSFLSKLDRQIDLEEQKLELLOQQRKKALLKSMEV

>S GCA
KKGYMQKIFSQELRFKDENGNDYPDWTNERLGEVTTVTMGQSPKSVNYTDNSNDTVLIQGNADIENGLINPRIYTREVTKLIQKDEI ILTVRAPVGKLAM
AQINACIGRGVCSIKGDKFLYYFLEWFATONKWIRFSQGSTFESISGNDIRNIHIKIPVEDERTKITIKLLNSLDVLNSKTDLKIQNLKQRKQSLLOKIFV
>U GAY
KKGYMOKIFSQELRFKDENGEDYPDWEVTTIQNITKYTSSKKSSNQYADKDNSKGYPVYDAVQEIGKDSNYDIEESYISTILKDGAGVGRLNLRPGKSSVI
GTMGYIQSNNVDIEFLYYRMKVVDFKKYIIGSTIPHLYFKDYSKETLYIPSSIQEQAKIGMFISNLDKLIENKNLKLNCLKQLKQGLLQSMFT

>W CRAA

KKGYMOKIFSQELRFKDENGNDY PDWEEKQLGELSQIVRGASPRPIKDPKWENKESDIGWLRISDVTNONGKIYHLEQKLSTEGQEKTRVLVTTHLLLST
AASTGKPVMNFVKTGVHDGFLIFLKPKENLFFMYYWLEYFKDKWSKYGQPGSQVNLNSEIVKSQTLNMPSNHEQEKVGQFFNRNEKLIELQQEKIMY IKR
CKQVLLQKMFI

>Y CTA

KKGYMOKIFSQELRFKDENGNDY PDWEKKKLKETACVYTGNTPSKKENIYWNKGEYVWVTPTDINNSKNIYESENKLTQEGYKKARQLPENTLLVTCIAS
IGKNATILRKQGSCNQQINAVVPFENINIDYLYYISDSLSTFMKSIAGKTATQIVNKNTFENLEIYLAPFEEQNKIADLISSLEELTEKQASKLIKMKSRK
QGMLQIMFI

>a* GAA
KKGYMQOKIFSQELRFKDENGNDYPEWENKRIEDIANVNKGETPSTNNNEYWDNNDKNWLS TAGMNQKYLYKGNKGI SKDAAKNYMKVKNDTLIMSFKLT I
GKLAIVKAPLYTNEAICHFIWKVNKINTEFIYYYLNSLNISTFGVQAVKGVTLNNDSINSIIVKLPNEEEQNTI TAKFLLEVDKTVNNQLVKTKLLKQRKK
GLLQRMEV

>c* GAY
KKGYLOKIFSQELRFKDENGNDYPEWRFARFKDFMYKPINIRPAINISKSELLTVKLHCKGIEKANINRVLKLGATNYYKRFEGQFIYGKQONFFNGAFDI
VPKKFDGLYSSSDVPAFEINTEKIEPNYFISYISRPSFYKSKEKYSTGTGSKRIHENTVLNFSLHLPCLNEQLKIASFVCFLNRKIELLERKIYLTIKKQK
QALLOOMFT

>d* CYAA
KKGYMOKIFSQELRFKDENGNDYPEWENVMLOKVLKDKTEGIKRGPFGGALKKDIFVESGYAVYEQRNATYDISNFRYYINENKYKEMQSEFSVQPNDIIM
SCSGTIGRLALIPHNYTKGIINQALTIRFRTNHKIRSEFFLIFMRSNOMORKILEANPGSATITNLVPVKELKLIPFPLPVKFEQDKISQFTHIINRRIEQS
EKKIESLKNRKQGFLQKLEV

>f* GRAAY
KKGYMQOKIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATRFDSKNIYIRITDIDEKSRKLNYQNLTTPDELNNKYKLKRNDILFARTGASTG
KSYTHKEEKDIYNYYFAGFLIKFKINEQNSPLFIYQFTLTSKENKWVKVMSVRSGQPGINSEEYAKLPLVLPNKLEQOQKTAKFLDRFDRQIELEKQKIET
LOQOKKGLLQSMF T

>NOVEL 3

KKGYMOKIFAQELRFKDENGNDYPDWVTKKLGDIGKVAMNKRIYKNETTENGEI PFYKIGNFGKNADTFITREKFDEYKEKYPYPNVGDILISASGSIGR
TIEYTGEDAYYQDSNIVWLNHNDEVINKYLKYFYKIVKWSGIEGTTIKRLYNKNILNTKIELPTVEEQYKMANFLSKLDKITIDIQIEKIELLKQRKQGLL
QKMEV



SUPPLEMENTARY INFORMATION FOR MATERIALS AND METHODS SECTION
“CONSTRUCTION OF FURTHER MTASES WITH FURTHER COMBINATIONS OF TRDS
USING SYNTHETIC GENES.”

The DNA sequence is followed by the predicted amino acid sequence
for each TRD. Some synthetic sequences encoded two TRDs.

CC1l5 TRD O
CCCGGGTTTGAAGGCGAATGGGAGGAAAAAAAACTGGGTGAAGTTGGCACCTTTACCAGCGGTGGC
ACTCCGCTGAAAAGCAAAAGCGAATATTGGAATGGTGATATTCCGTGGATTACCACAGGCGATATT
CATAACATTAAACGCGAAAACATCACCAACTTTATCACCGAAAAAGGCCTGAATGAAAGCAGCGCA
AAACTGATTACCAATGAAGCAATTCTGATTGCCATGTATGGTCAGGGTAAAACCCGTGGTATGAGC
GCCATTCTGAATTTTGAAGCAACCACCAATCAGGCCTGTGCAATTTATCAGACAAACCAGAACATC
AACTTCGTGTTCCAGTATTTCCAGAAACTGTATGAATTTCTGCGTAGCCTGAGCAATGAAGGTAGC
CAGAAAAATCTGAGCCTGAGCCTGCTGAAAGAAATTACCCTGAATTATCCGAACGAGCAAGAACAG
AAAAAAATCGGCGATTTCTTCAGCAAACTGGATCGTCAAATTGAATTAGAAGAACAGAAG

CC1l5 TRD O
PGFEGEWEEKKLGEVGTFTSGGTPLKSKSEYWNGDIPWITTGDIHNIKRENITNFITEKGLNESSA
KLITNEAILIAMYGQGKTRGMSAILNFEATTNQACAIYQTNONINEVEQYFOKLYEFLRSLSNEGS
QOKNLSLSLLKEITLNYPNEQEQKKIGDEFFSKLDRQIELEEQK

CC51 TRD P
CAAATTGAATTAGAAGAACAGAAGCTGGAACTGTTTCAGCAGCAGAAAAAAGGCTATATGCAGAAA
ATCTTTAGCCAAGAGCTGCGCTTTAAAGATGAAAGCGGTAATGATTATCCGGATTGGGAAGAARAAA
GAACTGGGTGAAGTTGCAGATCGTGTGATTCGTAAAAACAAAAACTTTGAAAGCAAAAAACCGCTG
ACCATTAGCGGTCAGCTGGGTCTGATTGATCAGACAGAATATTTCAGCAAAAGCGTGAGCAGCAAA
AACCTGGAAAACTATACCCTGATTAAAAACGGCGAGTTCGCCTATAACAAAAGCTATAGCAATGGT
TATCCGCTGGGTGCAATTAAACGTCTGACCCGTTATGATAGCGGTGTTCTGAGCAGCCTGTATATT
TGCTTTAGCATCAAAAGCGAGATGAGCAAAGATTTCATGGAAGCCTATTTTGATAGCACCCATTGG
TATCGTGAAGTTAGCGGTATTGCAGTTGAAGGTGCACGTAATCATGGTCTGCTGAATATTAGCGTG
AACGATTTTTTCACCATCCTGATCAAATATCCGAGCCTGGAAGAACAGCGTAAAATCGGTGATTTC
TTCATTAAACTGGATCGCCAGATTGAGCTGGAAGAACAAAAACTGGAACTGCTGCAACAGCGCAAA
AAAGCACTGCTGAAAAGTATGCTGATCCCCGGGGGATCCGATCGATC

CC51 TRD P
QIELEEQKLELFQOOKKGYMOKIFSQELRFKDESGNDYPDWEEKELGEVADRVIRKNKNFESKKPL
TISGOLGLIDQTEYEFSKSVSSKNLENYTLIKNGEFAYNKSYSNGYPLGAIKRLTRYDSGVLSSLYT
CEFSIKSEMSKDFMEAYEFDSTHWYREVSGIAVEGARNHGLLNISVNDEFFTILIKYPSLEEQRKIGDFE
FIKLDRQIELEEQKLELLOQRKKALLKSMLI

CC72-1 TRD R + CC59-1 TRD Q

CCCGGGTTTGAAGGCGAATGGGAGGAAAAAAAACTGGGTGAAGTGGCCAAAATCTATGATGGCACC
CATCAGACCCCGAAATATACCAATGAAGGTATCAAATTTCTGAGCGTGGAAAACATCAAAACCCTG
AATAGCAGCAAATACATTAGCGAAGAAGCCTTCGAGAAAGAATTCAAAATTCGTCCGGAATTTGGC
GATATTCTGATGACCCGTATTGGTGATATTGGCACCCCGAATATTGTTAGCAGCAATGAAAAATTC
GCCTACTATGTTAGCCTGGCACTGCTGAAAACCAAAAATCTGAACAGCTACTTCCTGAAAAACCTG
ATTCTGAGCAGCAGCATTCAGAATGAACTGTGGCGTARAACCCTGCATGTTGCATTTCCGAAAAAA
ATCAACAAAAACGAGATCGGCAAAATCAAAATCAACTACCCGAAAAAACAAGAACAGCAGAAAATC
GGTCAGTTTTTCAGCAAACTGGATCGCCAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAA
CAGCAGAAAAAAGGTTATATGCAGAAAATCTTCAGCCAAGAGCTGCGCTTTAAAGATGAAAATGGT
GAAGATTATAGCGAGTGGGAAGAACGTCGTTTTGCCGATATTTTCAAATTTCACAACAAACTGCGC
AAACCGATCAAAGAAAATCTGCGTGTTAAAGGCAGCTATCCGTATTATGGTGCAACCGGCATTATT
GATTATGTGGATGATTTTATCTTCGATGGCAACTATCTGCTGATTGGCGAAGATGGTGCAAACATT
ATTACCCGTAGCGCACCGCTGGTTTATCTGGTTAATGGTAAATTTTGGGTGAACAACCATGCCCAT
ATTCTGAGTCCGCTGAATGGTAATATTCAGTATCTGTATCAGGTTGCCGAACTGGTGAACTATGAA



AAATACAATACCGGCACCGCACAGCCGAAACTGAACATTCAGAATCTGAAAATTATCAACGTGGTG
ATCAGCACCAATCTGGAAGAACAGCAAAAAATTGGTAGCTTCCTGAGCAAACTGGATCGTCAGATT
GACCTGGAAGAACAAAAACTGGAACTGCTGCAACAACGTAAAAAAGCACTGCTGAAAAGCATGTTC
GTGCCCGGGGGATCCGATCGATC

CC59-1 TRD Q
QIELEEQKLELLOOQOKKGYMQOKIFSQELRFKDENGEDYSEWEERRFADIFKEFHNKLRKPIKENLRV
KGSYPYYGATGIIDYVDDFIFDGNYLLIGEDGANIITRSAPLVYLVNGKEWVNNHAHILSPLNGNI
QYLYQVAELVNYEKYNTGTAQPKLNIQONLKIINVVISTNLEEQOKIGSFLSKLDROIDLEEQKLEL
LOORKKALLKSMEV

CC72-1 TRD R
PGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNSSKYISEEAFEKEFKIRPEFG
DILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYFLKNLILSSSIONELWRKTLHVAFPKK
INKNEIGKIKINYPKKQEQOKIGQFFSKLDROIELEEQK

CC75-1 TRD T and TRD U
CCCGGGTTTGAAGGCGAATGGGAGGAAAAAGAACTGGGCGAAATCTTTCAGATTATTAGCGGTAGC
ACACCGCTGAAAAGCAACAAAGAATTTTATGAGAACGGCAACATCAACTGGGTTAAAACCACCGAT
CTGAATAATAGCAAAGTGACCCATAGCAAAGAAAAAATCACCGAGTATGCAATGAAAAGCCTGAAA
CTGAAACTGGTGCCGAAAAATAGCGTTCTGATTGCAATGTATGGTGGCTTTAATCAGATTGGTCGT
ACCGGTCTGCTGAAAATTGATGCAACCATTAATCAGGCAATTAGCGCACTGCTGATGAATCATGAA
ACCAACCCGGAATTTATTCAGGCCTTTCTGAATTATCAGGTGAAAGGTTGGAAACGTTATGCAGCA
AGCAGCCGTAAAGATCCGAATATCACCAAAAAAGATATCGAACAGTTCAAAGTGCCGTACGTGAGC
ATTAATGAACAGCAGAAAATTGGCGAGTTTTTTAGCAAAATCGATCATCAAATTGAATTAGAAGAA
CAGAAGCTGGAACTGCTGCAACAGCAGAAAAAAGGTTATATGCAGAAAATCTTCAGCCAAGAGCTG
CGCTTTAAAGATGAAAATGGTGAAGATTATCCGGATTGGGAAGTTACCACCATTCAGAACATTACC
AAATACACCAGCAGCAAAAAAAGCAGCAATCAGTATGCCGATAAAGACAACAGCAAAGGTTATCCG
GTTTATGATGCCGTTCAAGAAATTGGCAAAGATAGCAACTATGACATCGAAGAGAGCTATATCAGC
ATTCTGAAAGATGGTGCCGGTGTTGGTCGTCTGAATCTGCGTCCGGGTAAAAGCAGCGTTATTGGC
ACCATGGGTTATATTCAGAGCAACAACGTGGATATCGAGTTCCTGTATTATCGTATGAAAGTGGTG
GACTTCAAAAAATACATTATCGGTAGCACCATTCCGCACCTGTATTTCAAAGATTATAGCAAAGAA
ACCCTGTACATTCCGAGCAGCATTCAAGAACAGGCAAAAATTGGTATGTTCATCAGCAACCTGGAT
AAACTGATCGAGAACAAAAACCTGAAACTGAACTGTCTGAAACAACTGAAACAGGGATTGCTACAA
TCTATGTTTATTCCCGGGGGATCCGATCGATC

CC75-1 TRD T
PGFEGEWEEKELGETFQITSGSTPLKSNKEFYENGNINWVKTTDLNNSKVTHSKEKITEYAMKSLK
LKLVPKNSVLIAMYGGENQIGRTGLLKIDATINQATISALLMNHETNPEFIQAFLNYQVKGWKRYAA
SSRKDPNITKKDIEQFKVPYVSINEQOKIGEFFSKIDHOIELEEQK

CC75-1 TRD U
QIELEEQKLELLOQOOKKGYMOKIFSQELRFKDENGEDYPDWEVTTIONITKYTSSKKSSNQYADKD
NSKGYPVYDAVQEIGKDSNYDIEESYISILKDGAGVGRLNLRPGKSSVIGTMGYIQSNNVDIEFLY
YRMKVVDFKKYITIGSTIPHLYFKDYSKETLYIPSSIQEQAKIGMFISNLDKLIENKNLKLNCLKQL
KOGLLOSMFE'I

CC75-2 TRD V

CCCGGGTTTGAAGGCGAATGGGAGGAAAAAGAACTGCGTGAACTGCGCAATCCGAAAGATAAATAC
AGCTATACCGGTGGTCCGTTTGGTAGCGATCTGAAAAAAAGCGATTATACCACCGATGGCATTCAG
ATTATTCAGCTGCAGAATATTGGTGACGGCTATTTCTATAACAGCAACAAAGTGTTTACCAGCAAC
GAAAAAGCCGAAGTTCTGAAAAGCTGTAATGTTTTTCCGGGTGATATTGTGATTGCCAAAATGGCA
GATCCGATTGCACGTGCCGCAATTGTTCCGGATAATAACATTGGTAAATACCTGATGGCCAGTGAT
GGTATTCGTCTGAGCGTTGATACCGTTCATTTTAACACCAAATTTGTGCTGGAATGCATCAACCGT
AAAAGCTTTCGTAAAAAAGTCGAGGATAATAGCAGCGGTAGCACCCGTATGCGTATTGGTCTGAGT
ACCCTGGGTAGCCTGACCCTGAAAACCACCACCCTGAAAGAACAGCAGAAAATTGGTCAGTTTTTC



AGCAAACTGGATCGTCAAATTGAATTAGAAGAACAGAAG

CC75-2 TRD V
PGFEGEWEEKELRELRNPKDKYSYTGGPEFGSDLKKSDYTTDGIQITIQLONIGDGYFYNSNKVETSN
EKAEVLKSCNVFPGDIVIAKMADPTIARAAIVPDNNIGKYLMASDGIRLSVDTVHENTKEVLECINR
KSFRKKVEDNSSGSTRMRIGLSTLGSLTLKTTTLKEQQOKIGOFEFSKLDROIELEEQK

CC75-2 TRD W
CAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAACAGCAGAAAAAAGGTTATATGCAGAAA
ATCTTCAGCCAAGAGCTGCGCTTTAAAGATGAAAATGGTAACGATTATCCGGATTGGGAAGAAAAA
CAGCTGGGTGAACTGAGCCAGATTGTTCGTGGTGCAAGTCCGCGTCCGATTAAAGATCCGAAATGG
TTTAACAAAGAAAGCGATATTGGTTGGCTGCGCATTAGTGATGTTACCAATCAGAATGGCAAAATC
TATCATCTGGAACAGAAACTGAGCATCGAAGGTCAAGAAAAAACCCGTGTTCTGGTTACCACCCAT
CTGCTGCTGAGCATTGCAGCAAGCATTGGTAAACCGGTTATGAACTTTGTGAAAACCGGTGTGCAT
GATGGCTTTCTGATTTTTCTGAAACCGAAATTCAACCTGTTCTTTATGTACTATTGGCTGGAATAT
TTCAAAGATAAATGGTCCAAATATGGTCAGCCTGGTAGCCAGGTTAATCTGAATAGCGAAATTGTT
AAAAGCCAGACCCTGAATATGCCGAGCAATCATGAACAAGAAAAAGTGGGCCAGTTTTTTAACCGC
AACGAAAAACTGATTGAACTGCAGCAAGAGAAAATCATGTATATCAAACGTTGCAAACAGGTGCTG
CTGCAAAAAATGTTTATTCCCGGGGGATCCGATCGATC

CC75-2 TRD W
QIELEEQKLELLQQOOKKGYMQOKIFSQELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKDPKW
FNKESDIGWLRISDVTNONGKIYHLEQKLSIEGQEKTRVLVTTHLLLSTIAASTIGKPVMNEVKTGVH
DGFLIFLKPKENLEFFMYYWLEYFKDKWSKYGQPGSQVNLNSEIVKSQTLNMPSNHEQEKVGQFFNR
NEKLIELQQEKIMYIKRCKQVLLOKMFT

CC80-1 TRD X and TRD Y
CCCGGGTTTGAAGGCGAATGGGAGGAAAAACAGTTTGCCGACTTCACCAAAATTAACCAGGGTCTG
CAGATTGCCATTAATGAACGTAAAACCGAATATAGCCCTGAGCTGTATTTCTATATCACCAACGAA
TTTCTGCGTCCGAATAGCCAGACCAAATATTTCATTGAAAATCCGCCTCAGAGCGTGATTGCCAAC
AAAGAAGATATTCTGATGACCCGCACCGGTAATACCGGCAAAGTTGTTACCAATGTTTTTGGTGCC
TTCCACAACAACTTTTTCAAAATCAAATTCGATAAAAACCTGTATGATCGCCTGTTTCTGGTTGAA
GTTCTGAACAGCAGCAAAATCCAGAACAAAATTCTGAGCCTGGCAGGTAGCAGCACCATTCCGGAT
CTGAATCATAGCGATTTCTATAGCATTAGCAGCAGCTATCCGCTGCTGCGCGAACAGCAAAAAATT
GGCAAATTCTTTAGCAAACTGGATCGTCAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAA
CAGCAGAAAAAAGGTTATATGCAGAAAATCTTCAGCCAAGAGCTGCGCTTTAAAGATGAAAATGGT
AACGATTATCCGGATTGGGAGAAAAAAAAACTGAAAGAAATTGCCTGCGTGTATACCGGTAATACC
CCGAGCAAAAAAGAAAACATCTATTGGAACAAAGGCGAGTATGTTTGGGTTACCCCGACCGATATT
AACAACAGCAAAAACATTTATGAAAGCGAAAACAAACTGACCCAAGAAGGCTACAAAAAAGCACGT
CAGCTGCCGGAAAATACCCTGCTGGTTACCTGTATTGCAAGCATTGGTAAAAATGCCATTCTGCGT
AAACAGGGTAGCTGTAATCAGCAGATTAATGCAGTTGTGCCGTTTGAGAACATCAACATCGATTAT
CTGTATTATATCAGCGATAGCCTGAGCACCTTCATGAAAAGCATTGCAGGTAAAACCGCAACCCAG
ATTGTGAACAAAAACACCTTTGAAAACCTGGAAATTTACCTGGCACCTTTTGAGGAACAGAACAAA
ATTGCAGATCTGATTAGCAGCCTGGAAGAACTGATTGAAAAACAGGCAAGCAAACTGATCAAAATG
AAAAGCCGCAAACAGGGCATGCTGCAGATTATGTTTATTCCCGGGGGATCCGATCGATC

CC80-1 TRD X
PGFEGEWEEKQFADFTKINQGLOQIAINERKTEYSPELYEFYITNEFLRPNSQTKYFIENPPQSVIAN
KEDILMTRTGNTGKVVITNVEFGAFHNNFFKIKFDKNLYDRLEFLVEVLNSSKIQONKILSLAGSSTIPD
LNHSDFYSISSSYPLLREQQOKIGKFEFSKLDRQIELEEQK

CC80-1 TRD Y
QIELEEQKLELLQOOKKGYMOKIFSQELRFKDENGNDYPDWEKKKLKEIACVYTGNTPSKKENIYW
NKGEYVWVTPTDINNSKNIYESENKLTQEGYKKARQLPENTLLVTCIASIGKNAILRKQGSCNQQIT
NAVVPFENINIDYLYYISDSLSTEFMKSIAGKTATQIVNKNTFENLEIYLAPFEEQNKIADLISSLE
ELTEKQASKLIKMKSRKQGMLQIMETI



CC80-2 TRD Z + CC72-2 TRD S
CCCGGGTTTGAAGGCGAATATTCTCTGGATATTTTTGGTAATCTGGCCACCAACAAAAGCGAAAAA
TTCAATCCGCAGAATGAAAACGCCAGCATTGATATTGAACTGGATTGCATTGAACAGAATACCGGT
CGTCTGATCAAAATCTATAACAGCAAAGAATTTAGCAGCCAGAAAAACAAATTTAACCCGCAGAAC
GTGCTGTATGGTAAACTGCGTCCGTATCTGAACAAATATTACTTCACCAAAAAAAGTGGTGTGTGC
AGCAGCGAAATTTGGGTTCTGAAAAGCACCAAAGAAGATAAACTGCTGAACCTGTTCCTGTACTAT
TTCATTCAGACCAAACGCTATAGTGATGTTGCAAGCAAAAGCGCAGGTAGCAAAATGCCTCGTGCA
GATTGGGGTCTGATTGAAAATATTCGTGTGTATTTTCCGGAACTGTGCGAACAGCAGAAAATTGGT
CAGTTTTTTAGCAAACTGGACCGTCAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAACAG
CAGAAAAAAGGTTATATGCAGAAAATCTTCAGCCAAGAGCTGCGCTTTAAAGATGAAAATGGTAAC
GATTATCCGGACTGGACCAATGAACGTCTGGGTGAAGTTACCACCGTTACCATGGGTCAGAGCCCG
AAAAGCGTGAATTATACCGATAATAGCAATGACACCGTTCTGATTCAGGGTAATGCCGATATTGAA
AACGGTCTGATTAATCCGCGTATCTATACCCGTGAAGTGACCAAACTGATTCAGAAAGATGAGATT
ATTCTGACCGTTCGTGCACCGGTTGGTAAACTGGCAATGGCACAGATTAATGCATGTATTGGTCGT
GGTGTTTGCAGCATTAAAGGCGATAAATTTCTGTATTATTTCCTGGAATGGTTCGCCACCCAGAAT
AAATGGATTCGTTTTAGCCAGGGTAGCACCTTTGAAAGCATTAGCGGTAATGATATTCGCAACATC
CATATCAAAATCCCGGTTGAAGATGAACGCACCAAAATTATCAAACTGCTGAATAGCCTGGATGTG
CTGAATTCAAAAACCGATCTGAAAATCCAGAATCTGAAACAGCGTAAACAGAGCCTGCTGCAAAAA
ATCTTTGTGCCCGGGGGATCCGATCGATC

CC80-2 TRD Z
PGFEGEYSLDIFGNLATNKSEKENPONENASIDIELDCIEQONTGRLIKIYNSKEEFSSQKNKENPON
VLYGKLRPYLNKYYFTKKSGVCSSEIWVLKSTKEDKLLNLFLYYFIQTKRYSDVASKSAGSKMPRA
DWGLIENIRVYFPELCEQOKIGOFFSKLDROIELEEQK

CC72-2 TRD S
QIELEEQKLELLOOQOKKGYMQOKIFSQELRFKDENGNDYPDWTNERLGEVTTVTMGOSPKSVNYTDN
SNDTVLIQGNADIENGLINPRIYTREVTKLIQKDEIILTVRAPVGKLAMAQINACIGRGVCSIKGD
KFLYYFLEWFATONKWIREFSQGSTFESTISGNDIRNIHIKIPVEDERTKI IKLLNSLDVLNSKTDLK
IONLKORKQSLLQKIEV

CC93-2 TRD b*
CCCGGGTTTGAAGGCGAATGGGAGGAGAAAAAACTGGAAGATACCCTGGAATTCATTAAAGATGGC
ACCCATGGTACACATGAAAATGTTAATAATGGTCCGTGGCTGCTGAGCGCCAAAAACATTAAAAAC
AACAAAATCATCATCAGCAGCGACGATCGCAAAATTAGCGAAAGCGATTACAAAAAAATCTACAAA
AACTATAAACTGGAAAAAGGCGATCTGCTGCTGACCATTGTTGGCACCATTGGTCGTGCAGCAATT
GTTAAAAATCCGAACAATATTGCCTTTCAGCGTAGCGTTGCAATCCTGAAAACCAAAGCAACCTAT
GATGTGGGCTTTATCTTTCAGCTGTTCCAGACCAAATACTTTAAAAACCTGCTGCTGCGTAAACAG
GTTGTTAGCGCACAGCCTGGTCTGTATCTGGGTGATATTCGTAAAATCAAAATCAGCATTACCAAC
ATCATCGAAGAACAGCGCAAAATCGGTATCTTTTTCAGCAAACTGGATCGTCAAATTGAATTAGAA
GAACAGAAG

CC93-2 TRD b*
PGFEGEWEEKKLEDTLEFIKDGTHGTHENVNNGPWLLSAKNIKNNKITISSDDRKISESDYKKIYK
NYKLEKGDLLLTIVGTIGRAAIVKNPNNIAFQRSVAILKTKATYDVGFIFQLEFQTKYFKNLLLRKQ
VVSAQPGLYLGDIRKIKISITNITEEQRKIGIFFSKLDRQIELEEQK

C93-3 TRD a*

CAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAACAGCAGAAAAAAGGTTATATGCAGAAA
ATCTTCAGCCAAGAGCTGCGCTTTAAAGATGAAAATGGTAACGATTATCCGGAATGGGAAAACAAA
CGCATTGAAGATATTGCCAATGTGAACAAAGGTTTTACCCCGAGCACCAACAATAACGAATATTGG
GATAACAACGATAAAAACTGGCTGAGCATTGCAGGCATGAATCAGAAATATCTGTATAAAGGCAAC
AAAGGCATCAGCAAAGATGCAGCCAAAAACTATATGAAAGTGAAAAACGACACCCTGATCATGTCC
TTTAAACTGACCATTGGTAAACTGGCGATTGTTAAAGCACCGCTGTATACCAATGAAGCCATTTGT
CATTTTATCTGGAAAGTGAACAAAATCAACACCGAGTTCATCTACTATTACCTGAACAGCCTGAAC
ATTAGCACCTTTGGTGTTCAGGCAGTTAAAGGTGTTACCCTGAATAACGATAGCATCAACAGCATT



ATTGTGAAACTGCCGAATGAAGAGGAACAGAACATTATCGCAAAATTTCTGCTGGAAGTGGACAAA
ACCGTTAATAATCAGCTGGTGAAAACCAAACTGCTGAAACAACGTAAAAAAGGCCTGCTGCAGCGT
ATGTTTGTTCCCGGGGGATCCGATCGATC

CC93-3 TRD a¥*
QIELEEQKLELLOQOOKKGYMOKIFSQELRFKDENGNDYPEWENKRIEDIANVNKGFTPSTNNNEYW
DNNDKNWLSTAGMNQOKYLYKGNKGISKDAAKNYMKVKNDTLIMSEFKLTIGKLAIVKAPLYTNEAIC
HEIWKVNKINTEFIYYYLNSLNISTEFGVQAVKGVTLNNDSINSIIVKLPNEEEQNITAKFLLEVDK
TVNNQLVKTKLLKQRKKGLLQORMEV

CC873 TRD e* + CCO97 TRD c*
CCCGGGTTTGAAGGCGAATGGGAGGAAAAATCGATCAGCAGCTTTCTGAAAGAAAGCAAAATCAAA
GGTAGCAATGGTAGCCATGCAAAAAAACTGACCGTTAAACTGTGGGGTAAAGGTGTTGTTCCGAAA
AAAGAAACGTTTAAAGGCAGCGATAACACCCAGTATTACAAACGTAAAGCAGGTCAGCTGATGTAT
GGCAAACTGGATTTTCTGAATTGCGCCTTTGGTATTGTTCCGGATAGCCTGAATAACTATGAAAGC
ACCATTGATAGCCCGAGCTTTGATTTCATTAATGGCGATAGCAAATTTCTGCTGGAACGCATTAAA
CTGAAAAGCTTCTACAAAAAATTCGGCGATATTGCAAATGGCAGCCGTAAAGCAAAACGTATTAAT
CAGGATACCTTTCTGAGCCTGCCGGTTTTTGCACCGAAATATGATGAACAGCTGCGTATTGGTGAA
TTTTTCAGTAAACTGGATCGTCAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAACAGCAG
AAAAAAGGTTATCTGCAGAAAATCTTTAGCCAAGAGCTGCGCTTTAAAGATGAAAACGGTAATGAT
TATCCGGAATGGCGTTTTGCCCGTTTCAAAGATTTTATGTACAAACCGATTAATATCCGTCCGGCA
ATCAACATTAGCAAAAGCGAACTGCTGACCGTTAAACTGCATTGCAAAGGTATTGAAAAAGCCAAC
ATTAACCGTGTGCTGAAACTGGGTGCAACCAATTATTACAAACGTTTTGAAGGCCAGTTTATCTAT
GGCAAACAGAACTTTTTTAACGGTGCCTTTGATATCGTGCCGAAAAAATTCGATGGTCTGTATAGC
AGCAGTGATGTTCCGGCATTTGAAATCAATACCGAGAAAATTGAGCCGAACTACTTCATCAGCTAT
ATTAGCCGTCCGAGCTTCTATAAAAGCAAAGAGAAATATAGCACCGGCACCGGTAGCAAACGTATT
CATGAAAATACCGTGCTGAACTTTAGCCTGCATCTGCCGTGTCTGAATGAACAGCTGAAAATTGCA
AGCTTTGTGTGCTTTCTGAACCGTAAAATTGAACTGCTGGAACGCAAAATCTATCTGATCAAAAAA
CAGAAACAGGCCCTGCTGCAGCAAATGTTTATTCCCGGGGGATCCGATCGATC

CC873 TRD e*
PGFEGEWEEKSISSFLKESKIKGSNGSHAKKLTVKLWGKGVVPKKETFKGSDNTQYYKRKAGQLMY
GKLDFLNCAFGIVPDSLNNYESTIDSPSEFDFINGDSKFLLERIKLKSEFYKKFGDIANGSRKAKRIN
QDTFLSLPVFAPKYDEQLRIGEFFSKLDRQIELEEQK

CC97 TRD c*
QIELEEQKLELLOQOOKKGYLOKIFSQELRFKDENGNDYPEWRFARFKDFMYKPINIRPAINISKSE
LLTVKLHCKGIEKANINRVLKLGATNYYKREFEGOFIYGKONFENGAFDIVPKKEDGLYSSSDVPAF
EINTERKIEPNYFISYISRPSEFYKSKEKYSTGTGSKRIHENTVLNESLHLPCLNEQLKIASEFVCELN
RKIELLERKIYLTIKKQKQATLLQOMET

CC133-2 from ED133 TRD d*
CAAATTGAATTAGAAGAACAGAAGCTGGAACTGCTGCAACAGCAGAAAAAAGGTTATATGCAGAAA
ATCTTCAGCCAAGAGCTGCGCTTTAAAGATGAAAATGGTAACGATTATCCGGAATGGGAAAATGTG
ATGCTGCAGAAAGTTCTGAAAGATAAAACCGAAGGTATTAAACGTGGTCCGTTTGGTGGTGCACTG
AAAAAAGATATTTTTGTGGAAAGCGGCTATGCCGTTTATGAACAGCGTAATGCCATTTATGATATC
AGCAACTTCCGCTACTATATCAACGAGAACAAATACAAAGAGATGCAGAGCTTTAGCGTTCAGCCG
AATGATATTATCATGAGCTGTAGCGGCACCATTGGTCGTCTGGCACTGATTCCGCATAACTATACC
AAAGGTATTATCAACCAGGCCCTGATTCGTTTTCGTACCAATCATAAAATCCGCAGCGAATTCTTT
CTGATCTTTATGCGTAGCAATCAGATGCAGCGTAAAATTCTGGAAGCAAATCCGGGTAGCGCAATT
ACCAATCTGGTTCCGGTTAAAGAACTGAAACTGATCCCGTTTCCGCTGCCGGTTAAATTTGAACAG
GATAAAATCAGCCAGTTCATCCACATTATTAACCGTCGTATTGAACAGAGCGAGAAAAAAATCGAA
AGCCTGAAAAATCGCAAACAGGGTTTCCTGCAGAAACTGTTTGTTCCCGGGGGATCCGATCGATC
CC133-2 from ED133 TRD d*
QIELEEQKLELLQOOKKGYMOKIFSQELRFKDENGNDYPEWENVMLOKVLKDKTEGIKRGPFGGAL
KKDIFVESGYAVYEQRNAIYDISNEFRYYINENKYKEMOSEFSVQOPNDIIMSCSGTIGRLALIPHNYT



KGIINQALIRFRTNHKIRSEFFLIFMRSNOMORKILEANPGSAITNLVPVKELKLIPFPLPVKFEQ
DKISQFIHIINRRIEQSEKKIESLKNRKOQGFLOKLEV

ST80-3 TRD X + TRD f*
CCCGGGTTTGAAGGCGAATGGGAGGAAAAACAGTTTGCCGATTTTACCAAAATTAACCAGGGTCTG
CAGATTGCCATTAATGAACGTAAAACCGAATATAGCCCTGAGCTGTATTTCTATATCACCAACGAA
TTTCTGCGTCCGAATAGCCAGACCAAATATTTCATTGAAAATCCGCCTCAGAGCGTGATTGCCAAC
AAAGAAGATATTCTGATGACCCGCACCGGTAATACCGGCAAAGTTGTTACCAATGTTTTTGGTGCC
TTCCACAACAACTTTTTCAAAATCAAATTCGATAAAAACCTGTATGATCGCCTGTTTCTGGTTGAA
GTTCTGAACAGCAGCAAAATCCAGAACAAAATTCTGAGCCTGGCAGGTAGCAGCACCATTCCGGAT
CTGAATCATAGCGATTTCTATAGCATTAGCAGCAGCTATCCGCTGCTGCGCGAACAGCAAAAAATT
GGCAAATTCTTTAGCAAACTGGATCGCCAGATTGAACTGGAAGAACAGAAACTGGAACTGCTGCAA
CAGCAGAAAAAAGGCTATATGCAGAAAATCTTTAGCCAAGAGCTGCGCTTTAAAGATGAAAACGGT
GAAGATTATCCGGATTGGAAAGAAAAAAAACTGGGCGATATTACCGAGCAGAGCATGTATGGTATT
GGTGCAAGCGCAACCGTTTTGATAGCAAAAATATCTATATCCGCATCACCGACATCGATGAAAAAA
GCCGTAAACTGAATTATCAGAATCTGACCACACCGGATGAACTGAACAATAAATACAAACTGAAAC
GCAACGACATCCTGTTTGCACGTACCGGTGCAAGTACCGGTAAAAGCTATATTCATAAAGAAGAGA
AAGACATCTACAACTACTACTTTGCGGGTTTTCTGATCAAATTCAAAATTAACGAACAGAACAGTC
CGCTGTTCATCTATCAGTTTACCCTGACCAGCAAATTCAACAAATGGGTTAAAGTTATGAGCGTGC
GTAGCGGTCAGCCTGGTATTAATAGCGAAGAATATGCAAAACTGCCGCTGGTTCTGCCGAATAAAC
TGGAACAACAAAAAATCGCGAAATTCCTGGATCGTTTTGATCGTCAGATCGAGCTGGAAAAACAAA
AAATTGAAATTCTGCAGCAACAAAAAAAAGGCCTGCTGCAGAGTATGTTTATTCCCGGGGGATCCG
ATCGATC

ST80-3 TRD X
MSNTQKKNVPELRFPGFEGEWEEKQFADFTKINQGLOQTIAINERKTEYSPELYFYITNEFLRPNSQT
KYFIENPPQSVIANKEDILMTRTGNTGKVVTNVEGAFHNNFFKIKEDKNLYDRLEFLVEVLNSSKIQ
NKILSLAGSSTIPDLNHSDEFYSISSSYPLLREQOKIGKFEFSKLDR

ST80-3 TRD f*
QIELEEQKLELLOOQOKKGYMOKIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATREDS
KNIYIRITDIDEKSRKLNYONLTTPDELNNKYKLKRNDILFARTGASTGKSYIHKEEKDIYNYYFA
GFLIKFKINEQONSPLEIYQFTLTSKENKWVKVMSVRSGOPGINSEEYAKLPLVLPNKLEQQOKTAKEF
LDRFDROIELEKQKIETILOQOKKGLLOSMFIPGGSHHHHEHH



SUPPLEMENTARY INFORMATION FOR TABLE 2.



S.SauCD-EGFP

CC30-1 GWAG-5-GAT

This MTase was expressed and purified as a fusion with EGFP.
MSNTQTKNVPELRFPGFEGEWEEKKVGELLEFKNGLNKGKEYFGSGSSIVNFKDVENNRSLNTNNL
TGKVNVNSKELKNYSVEKGDVFEFTRTSEVIGEIGYPSVILNDPENTVESGEVLRGRPKSGIDLINN
NFKRYVFFTNSFRKEMITKSSMTTRALTSGSAINKMKVIYPVSAKEQRKIGDFEFSKLDRQIELEEQ
KLELLOQOKKGYMOKIFSQELRFKDENSEDYPHWENSKIEKYLKERNERSDKGOMLSVTINSGIIK
FSELDRKDNSSKDKSNYKVVRKNDIAYNSMRMWQGASGRSNYNGIVSPAYTVLYPTONTSSLEIGY
KFKTHRMIHKFKINSQGLTSDTWNLKYKQLKNINIDIPVLEEQEKIGDFFKKMDILISKOKIKIET
LEKEKQSFLOKMFLGSMVSKGEELFTGVVPILVELDGDVNGHKESVSGEGEGDATYGKLTLKEFICT
TGKLPVPWPTLVTTLTYGVQCFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEE
GDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADH
YOONTPIGDGPVLLPDNHYLSTOSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYKHHHHHH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker 2- Nickel column eluate  3-14 Fractions from gel filtration column
15- CC5-1 Purified protein marker
Nuclease assay on the plasmid library.

13

|

Y Y Y ¥ ¥ ¥ N N N N Y Y N N N N
1 2 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 M

Uncut
EcoRl




S.SauCD-EGFP
CC30-1

SMRT did not work for the CC30-1 system when looking for

GWAG-5-GAT

methylation of genomic DNA from E. coli.

Motif Modified
Position

BNNGGTAMH 4

ANNNNNNDNNNH 1

Not Clustered 0

Modification % Motifs # Of Motifs # Of Motifs In Mean
Type Detected Detected Genome Modification QV
unknown 7.05 780 11058 377 88.6
unknown 0.11 1312 1235059 36.0 100.7
0.18 14583 7880091 36.1 107.4

Modification QV Histogram By Motif

Modification QV Histogram
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S.SauJK-EGFP

CC30-2 GGA-T7-TCG

This MTase was a fusion with EGFP.
MSNTQKKNVPELRFPEFEGEWEERKLGDLIKVNSGKDYKHLDKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLEYCTPEKEADILFILSLEFRKINWKLYDESTGVPSLSKQTI
NKINRLVPTNKEQQKIGEFFSKLDROQIELEEQKLELLQQOKKGYMQOKIFSQELRFKDENGNDY PKW
EEKKIEDIASQVYGGGTPNTKIKEFWNGDIPWIQSSDVKVNDLILQQCNKFISKNSIELSSAKLIP
ANSTIAIVTRVGVGKLCLVEFDYATSQDFLSLSSLKYDKLYSLYSLLYTMKKISANLQGTSIKGITK
KELLDSIIKIPHNLEEQOKIGDLFYKIDKYISFNKCKIEMLKSLKQGLLKKMFIGSMVSKGEELFT
GVVPILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTLTYGVQCFSRYP
DHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKL
EYNYNSHNVYIMADKOKNGIKVNFKIRHNIEDGSVQLADHYQONTPIGDGPVLLPDNHYLSTQSAL
SKDPNEKRDHMVLLEFVTAAGITLGMDELYKHHHHHH

This system could not be expressed so was used for SMRT sequencing
only.
SMRT analysis of genomic DNA from E. coli.

Modified Modification % Motifs #Of Motifs  # Of Motifs In Mean Mean Motif
Motif Partner Motif
Position Type Detected Detected Genome Modification QV Coverage
CGANNNNNNNTCC 3 mBA 98.76 1439 1457 89.3 76.9 GGANNNNNNNTCG
GGANNNNNNNTCG 3 mBA 98.56 1436 1457 81.2 76.8 CGANNNNNNNTCC

Not Clustered 0 0.08 8260 9123294 357 87.7

Modification QV Histogram By Motif

Modification QV Histogram
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S.SauJddx*

CC133-2 from ED133 GGA-7-TTRG

This enzyme was studied using the SMRT assay. There are minor
variations in S subunit sequence in CC133-2.

Recombinant S.SauJdd* CC133-2
MSNTQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHLEKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLEYCTPKKETDILFILSLEFRKINWKVYDESTGVPSLSKQTI
NKINREFVPSNKEQQKIGEFFIKLDRQIELEEQKLELLOQQQKKGYMOKIFSQELRFKDENGNDYPEW
ENVMLOKVLKDKTEGIKRGPFGGALKKDIFVESGYAVYEQRNATIYDISNFRYYINENKYKEMQSFES
VOPNDITIMSCSGTIGRLALIPHNYTKGIINQALIRFRTNHKIRSEFFLIFMRSNOMORKILEANPG
SAITNLVPVKELKLIPFPLPVKFEQDKISQFIHIINRRIEQSEKKIESLKNRKOQGFLOKLEFVPGGS
HHHHHH

Wild type S.SauJdd¥*

MSNTQKKNVPELRFPGFEGEWEEKKLEST IKVNSGKDYKHLDKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLFYCTPKKETDILFILSLEFRKINWKVYDESTGVPSLSKQTT
NKINREFVPTNKEQOQKTIGKFFSKLDROQIELQEQKLELLOQOKKGYMOKIFSQELRFKDENGNDYPEW
ENVMLOKVLKDKTEGIKRGPFGGALKKDIFVESGYAVYEQRNATYDISNFRYYINENKYKEMQSES
VOPNDITIMSCSGTIGRLALIPHNYTKGIINQALTRFRTNHKIRSEFFLIFMRSNQMORKILEANPG
SAITNLVPVKELKLIPFPLPVKFEQDKISQFIHIINRRIEQSEKKIESLKNRKQGFLQKLEFV*

Reports for Job Dryden_J_deita_MODs @ 2o
-~ SMRT Cells 1 Moves |
Motif Summary
Motifs Modified Type % Motifs # Of Motifs # Of Motifs In Mean Mean Motf Partner Motif
Position Detected Detected Genome Moditication QV Coverage

CYAANNNNNNNTCC 4 MEA  90.36% a2 467 51.19 30.33

GGANNNNNNNHTRG 3 mEA 4T 6T% 1114 2337 4572 3224

CYAAYBNNNNNMCC 4 mea  2568% 169 663 4289 M5

CCBANTNNNNNTCC 4 meA  20.39% 2 206 2440 3214 GGANNNNNANTVGG

GGANNNNNANTVGG 3 mEA  18.45% 38 206 4476 31.37 CCBANTNNNNNTCC

Meodification QVs
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S.SauNE
CC398-1 ACC-5-RTGA
The clone obtained contained a single amino acid substitution A50S
which did not affect activity. The enzyme was expressed using
plasmid pSauNE-Xmal.
S.SauNEXmaI “Expected” sequence
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKYIETLTNSAELGIISQKDYFDKEIS
NIDNIKKYYVVEENDEVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNIDLNFIEFYFKSS
KWYRFMALNGDSGARADREFSIKDRTFMEMPLHIPCMDEQIKIGQFFSKLDRQIELEEQKLELLQQQ
KKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKDAITNGSYDEFYVRSPIVYKIN
TEFSYEGEAILTVGDGVGVGKVEFHYVNGKFDYHQRVYKISDFKNYYGLLLFYYFSONFLKETKKYSA
KTSVDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSLLOKMEIPGGS
HHHHHH*
S.SauNEXmaI “Actual” sequence
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKYIETLTNSSELGIISQKDYFDKEIS
NIDNIKKYYVVEENDEFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNIDLNEFIEFYFKSS
KWYRFMALNGDSGARADRFSIKDRTFMEMPLHIPCMDEQIKIGQFFSKLDRQIELEEQKLELLQQQ
KKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKDAITNGSYDEFYVRSPIVYKIN
TESYEGEAILTVGDGVGVGKVFHYVNGKEDYHQRVYKISDFKNYYGLLLEFYYEFSONFLKETKKYSA
KTSVDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSLLOKMEIPGGS
HHHHHH*

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker  2- Nickel column eluate 3-14 Fractions from gel filtration column
15- CC5-1 purified protein marker



S.SauNE
CC398-1

ACC-5-RTGA

Reports for Job Ed_1_Dryden_MODs
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—_— Posiion  "P*  Detected Detected Genome Modification QV Coverage o
ACCNNNNNRTGA 1 mEA 99 6%9% an G974 a9 04 517 TCAYNNNNNGGT
TCAYNNNNNGGT ) mbA 99 65% an 974 S000 57 85 ACCNNNNNRTGA
ACCNNNNHRTGGS 1 miA 4907% sl 893 5417 s VCCAYDNNNNGGT
VCCAYDNNNNGGT 4 mibA 45 36% 0658 £93 5462 6185 ACCNNNNHRTGGE
ACCNNNNHRAGA 1 mbA 4175% 200 475 4634 6176
HYCARNNNNNGGTNY 4 mba B %4 27 nn 623
ACCNNNNNYTGAD 1 mibA 9% 20 o177 4393 60 80
Modification QVs
10° . : :
[ ] ACCHNMMNMNMNBTGA
TCAYNNMNNGGT
[ ] ACCNNMMNHRTGGE
ot [ VCCAYDNNNNGGT
1 ACCMNNMMNHRAGA
] HTCARNMNNNNGGTNY
1 ACCNNMMNNYTGAD
Mot Clustered
3
" 107 ¢
]
=
N
[T
—
o
= 2
10
nfﬂ
| - "_Ln
- 1L F 'L|u wln
i
“ Mﬂ\ | ﬁ ' “||”||
: 150



SUPPLEMENTARY INFORMATION FOR TABLE 3.



S.SauBE  AGG-5-RTGA

This MTase was purified but cut all the plasmids in the nuclease
assay. Therefore once the targets for each TRD had been determined
from other MTases, we used the ATPase assay to verify the length
of the non-specific spacer.

MSNTQKKNVPELRFPGFEGEWEEKKLGDLTDRVIRKNKNLESKKPLTISGQLGLIDQTEYFSKSVS
SKNLENYTLIKNGEFAYNKSYSNGYPLGAIKRLTRYDSGVLSSLYICEFSIKSEMSKDFMEAYEFDST
HWYREVSGIAVEGARNHGLLNVSVNDFFTILIKYPSLEEQQKIGKEFEFSKLDROQIELEEQKLELLQQ
QKKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKDATITNGSYDFYVRSPIVYKT
NTFSYEGEAILTVGDGVGVGKVEFHYVNGKEFDYHQRVYKISDFKNYYGLLLEYYEFSONFLKETKKYS
AKTSVDSVRKDMIANMKVPRPIYIEQKKIGOFIKRVDNKTKIQKQVIELLKOQRKKSLLOKMEIPGG
SHHHHHH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker 2- Nickel column eluate  3-14 Fractions from gel filtration column
15- CC398-1 purified protein marker

Oligonucleotides for checking BE target site using ATPase assay.
Underlined refers to methylated bases.

5’ -AGG-N-RTGA-3’

3’ -TCC-N-YACT -5’

N values may be 4-6 i.e., number of base pairs between methylated
adenines of 7-9. However, DNA digests show that pUCl9 contains the
site. This rules out the possibility of N=4 (i.e., no site in
pUC19 for N value of 4). Therefore we checked for N5 and N6 only.

Oligonucleotide
name DNA sequence (5' to 3')
BESfor AGATGATGGAATCAATGCAGGTTCCAGTGAGCCCTATACGATATAA
BESrev TTATATCGTATAGGGCTCACTGGAACCTGCATTGATTCCATCATCT
BE6for AGATGATGGAATCAATGCAGGTTCACAGTGAGCCCTATACGATATAA
BE6rev TTATATCGTATAGGGCTCACTGTGAACCTGCATTGATTCCATCATCT




S.SauBE AGG-5-RTGA
N=5 gives the most activity therefore we conclude from the ATPase
assay that the site for the BE TRD combination is AGG-5-RTGA.
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S.SauJE GGA-6-RTGA
This MTase was used in both nuclease and SMRT assays. The TRD pair
JE occurs in other ST groups namely ST49 and ST50.
MSNTOQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHLEKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLFYCTPKKETDILFILSLEFRKINWKVYDESTGVPSLSKQTT
NKINREFVPSNKEQOKIGEFFIKLDROQIELEEQKLELLOQOKKGYMOKIFSQELRFKDENGKDYPEW
EETTIKETAQINTGKKDTKDAITNGSYDEYVRSPIVYKINTFSYEGEATILTVGDGVGVGKVEFHYVN
GKFDYHORVYKISDFKNYYGLLLEFYYFSONFLKETKKYSAKTSVDSVRKDMIANMKVPRPIYTIEQK
KIGOFIKRVDNKTKIQKOVIELLKOQRKKSLLOKMFIPGGSHHHHHH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker 2- soluble cell extract 3- Nickel column flow through 4- Nickel column wash 1

5- Nickel column wash 2 6- Nickel column eluate 7-14 Fractions from gel filtration column
15- CC398-1 purified protein marker

Possible site: GGANNNNNNRTGA Note that the background
linearisation may be due to the enzyme displaying star activity
against a similar site (i.e., a single GGANT7RTGA site is found in
pUC19) to the real site (GGANGRTGA). Repeated digests generate an
identical pattern of digestion.

E7 E7
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S.SauJE GGA-6-RTGA
SMRT data showed only the N=6 spacer giving modification.

Motif Modifled Modlfication % Motifs #0f Motifs  # Of Motifs In Mean Mean Motif Motif
Position Type Detected Detected Genome Modlfication QV Coverage

TCAYNNNNNNTCC 3 miA 3144 306 #70 383 174 GGANNNNNNRTGA

GGANNNNNNRTGA 3 mEA 24.43 237 970 @3 175 TCAYNNNNNNTCC

Not Clustered 0 0.00 324 9,124 268 M2 158




S.SauNI  ACC-6-TGAR
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQIELEEQKLELLQQQ
KKGYMOKI FSQELRFKNENGNDY PDWERTKFFDVIDKVIDFRGRT PKKLNMEWS DEGY LALSAVNY
KKGYIDFNVEAKYGNLDLYTRWMRGNELYKGQVLFTTEAPMGNVAQVPDNKGY ILSQRT TAFNSNE
KITDNFLASLLSSENVYNDLLKLCSGATAKGVSQKNLNRLYVTIPHSISEQEETAEFFRKINQLVE
LOKYKIEHTKSQKQVFLQKMF I PGGSHHHHHH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker  2- soluble cell extract 3- Nickel column flow through 4- Nickel column wash 1
5- Nickel column wash 2 6- Nickel column eluate  7-14 Fractions from gel filtration column
15- CC398-1 purified protein marker
Nuclease assay on the plasmid library gave a clear result.
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S.SauNK ACC-6-TCG
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNIDLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGNDY PNWEEKKTEDIASQVYGGGTPNTKIKEFWNGDI PWIQSSDVKY
NDLILRQCNKFISKNSTELSSAKLIPANSTATVTRVGVGKLCLVEFDYATSQDFLSLSSLKYDKLY
SLYSLLYTMKKISANLQGTSIKGITKKELLDSTIKIPHNLEEQQKIGDLFYKIDKYISFNKCKIET
LKSLKQGLLQKIFIPGGSHHHHHH
1 2 3 4 5 6 7 8

1- marker 2- soluble cell extract 3- Nickel column flow through
4- Nickel columnwash 1 5- Nickel column wash 2 6- Nickel column eluate
7- Eluate after PD10 desalting 8- CC398-1 purified protein marker

Nuclease assay gave a clear result.
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S.SauNL ACC-6-TAAA
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY IETLTNSAELGI ISQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNIDLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHT PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMQKIFSQELRFKDENGNDYPNWRT TELKNTLENTVDNRGKT PDNAPSEKYPLLEVNALGYYR
PAYIKVSKFVSENTYNNWFREHLKENDILFSTVGNTGIVSLMDNYKAVIAQNIVGLRVNNNNLPSF
TYYMLSYKGNQKKTKRIQMGAVQPSVKVSQFKFTKYLVPTKDEQEKVAKLLIETDKLVNKQLIKIE
LLQORKKALLKSMFIPGGSHHHHHH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker 2- soluble cell extract 3- Nickel column flow through 4- Nickel column wash 1
5- Nickel column wash 2 6- Nickel column eluate  7-14 Fractions from gel filtration column
15- CC398-1 purified protein marker

Nuclease assay gave a clear result.
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S.SauNP  ACC-5-CCT
MSNTOQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKYIETLTNSAELGIISQKDYFDKEIS
NIDNIKKYYVVEENDEVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQONIDLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTIKDRTFMEMPLHTIPCMDEQIKIGQFFSKLDROQIELEEQKLELEFQQQ
KKGYMOKIFSQELRFKDESGNDYPDWEEKELGEVADRVIRKNKNFESKKPLTISGQLGLIDQTEYFE
SKSVSSKNLENYTLTKNGEFAYNKSYSNGYPLGAIKRLTRYDSGVLSSLYICFSIKSEMSKDEFMEA
YEDSTHWYREVSGIAVEGARNHGLLNISVNDFFTILIKYPSLEEQRKIGDFFIKLDRQIELEEQKL
ELLQORKKALLKSMLIPGGSHHHHHH

1 2 3 4 5 6 7 8

1- marker, 2- soluble cell extract, 3- Nickel column flow through, 4- Nickel column wash 1, 5-
Nickel column wash 2, 6- Nickel column eluate, 7- eluate after conc. and PD10 desalting, 8- Final
concentrated protein

Although purified this MTase was only assayed via SMRT.



S.SauNP  ACC-5-CCT

Motifs

Modified Modification % Motifs # Of Motits  # Of Motifs In
Position Type Detected Genome
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S.SauNQ  ACC-5-RTGT
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGEDY SEWEERRFADT FKFHNKLRKPTKENLRVKGSYPYYGATGI IDY
VDDFIFDGNYLLIGEDGANT ITRSAPLVYLVNGKFWVNNHAHTLSPLNGNTQYLYQVAELVNYEKY
NTGTAQPKLNIQONLKIINVVISTNLEEQQKIGSFLSKLDRQIDLEEQKLELLQORKKALLKSMEVP
GGSHHHHHH
1 2 3 4 5 6 7

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash ~ 5- Nickel column eluate 6- eluate after conc. and PD10 desalting
7- Final concentrated protein

DNA cleavage assay and SMRT assay agreed.
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S.SauNQ ACC-5-RTGT
Motifs
Modified  Modification % Motits  # Of Motifs ¥ Of Motifs in Mean Mean Motit
iz Position Type Detected Detected Genome  Modification OV Coverage .
ACAYNNNNNGGT 3 mBA 9985 654 655 835 563 ACCNNNNNRTGT
ACCNNNNNRTGT 1 mBA 9985 654 655 a07 555 ACAYNNNNNGGT
ACCNNNNNRAGTH 1 m6A 5556 215 387 542 565
BNACCNNNNNRGGTH 3 mbA k7] 18 a9t 58 516
DACAGNNNNNGGTNR 4 miA 2155 50 231 428 555
HACCNNNNNDAGTG 2 mbA 2103 a0 155 M 519
YNACCYNNNNCTGT 3 mBA 2052 a7 29 Qo 571
Not Clusterad 0 00 3005 N7y %3 625

wt
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S.SauNS ACC-6-TGC

MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGNDY PDWTNERLGEVTTVTMGOS PKSVNYTDNSNDTVLIQGNADTEN
GLINPRIYTREVTKLIQKDEIILTVRAPVGKLAMAQINACIGRGVCSTKGDKFLYYFLEWFATONK
WIRFSQGSTFESISGNDIRNIHIKIPVEDERTKI IKLLNSLDVLNSKTDLKIQNLKQRKQSLLQKT

FVPGGSHHHHHH
1 2 3 4 5 6 7

1- marker 2- soluble cell extract

3- Nickel column flow through 4- Nickel column wash

5- Nickel column eluate 6- eluate after conc. and PD10 desalting

7- final protein after concentration

Although purified this MTase was only assayed via SMRT.

Motifs
Modified  Modification % Motifs  #Of Motifz  # Of Motifs In —— Mean Motit
o Position Type Detected Detected Genome "“?:““ Coverage N
ACCNNNNNNTGC 1 mBA 100,00 2938 2035 188 817 GCANNNNNNGGT
GEANNNNNNGGT 3 A %350 2335 2008 1207 89 ACCNNNNNNTGC
ACCNNNNHHTMCD 1 nBA 57.03 925 1622 R 837 HGKADDNNNNGGT
HGKADDNNNNGGT 4 mhA 4383 792 1622 638 864 ACCNNNNHHTMCD
YNACCNNNNHAVGC 3 meA 4649 1925 4 5717 846
CCACCNNNNNNTGG 3 mBA 15 72 188 857 859
TNCCANDNNNNGGTNR 5 mhA 3160 73 2 535 825
YNACCNNNNGHEMGC 3 mEA 3135 195 622 532 874
YRNACCNNNNHNVGC 4 meA 2865 455 1623 485 863
ACCNNNNHHTIMCC 1 mBA 2758 131 475 2 843
Not Clustered 0 009 8284 9100925 6 @25
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Modification QV Histogram By Motif
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S.SauNU  ACC-5-RIC
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGEDY PDWEVTTIONITKYTSSKKSSNQYADKDNSKGY PVYDAVQETG
KDSNYDIEESYTSTILKDGAGVGRLNLRPGKSSVIGTMGY IQSNNVDIEFLYYRMKVVDFKKY TGS
TIPHLYFKDYSKETLYIPSSIQEQAKIGMFISNLDKLTENKNLKLNCLKQLKQGLLQSMFI PGGSH
HHHHH
1 2 3 4 5 6 7

1- marker 2- soluble cell extract

3- Nickel column flow through 4- Nickel column wash

5- Nickel column eluate 6- eluate after PD10 desalting

7- final protein after concentration

DNA cleavage assay worked despite there being one site in pUC19
but this site was subject to dam methylation and therefore not cut.
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S.SauNU ACC-5-RIC
Modification QV Histogram By Motif
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S.SauNW ACC-6-TTYG
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGNDY PDWEEKQLGELSQIVRGASPRPTKDPKWFNKESDIGWLRI SDV
TNQNGKIYHLEQKLSTEGQEKTRVLVTTHLLLSTAASTGKPVMNFVKTGVHDGFLIFLKPKENLEFF
MY YWLEYFKDKWSKYGQPGSQVNLNSE IVKSQTLNMPSNHEQEKVGQFFNRNEKL T ELQQEK IMY T
KRCKQVLLQKMF I PGGSHHHHHH
1 2 3 4 5 6 7

1- marker 2- soluble cell extract

3- Nickel column flow through 4- Nickel column wash
5- Nickel column eluate 6- eluate after PD10 desalting
7- final protein after concentration

DNA cleavage assay.

E7 E7 8
—— —— S

5 = s = =

2 g‘, N Y Y N Y Y N N N Y Y N 2 a Y N N Y Y Y =

M 2 S 1 2 4 5 6 7 9 10 11 12 13 14 M 2 S 15 16 17 18 19 20 *




S.SauNW ACC-6-TTYG
Motifs

Modified Modification % Motifs # Of Motifs # Of Motifs Mean Motit

Position Type Detected Detected In Genome "W"” Coverage P
ACCNNNNNNTTYG 1 mBA 99 86 1461 1463 807 496 CRAANNNNNNGGT
CRAANNNNNNGGT o+ mhA w58 1457 163 47 486 ACCNNNNNNTTYG
YNACCNNNNNNTSCG 3 meA 3952 313 2 520 827 CGSANNNNNNGGTNR
CGSANNNNNNGGTNR 4 maA »n 79 792 501 23 YNACCNNNNNNTSCG
ACCNNNNNBRTYG 1 mhA 2816 580 215 493 513
Not Ciustered o 008 917 110401 376 558

10

Modification QV Histogram By Motif
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Motit Position Type D Detected I G "“'Q"“v o Coverage Partner Motit
ACCNNNNNNTTYG 1 maA 9086 149 1403 807 496 CRAANNNNNNGGT
CRAANNNNNNGGT 4 maA 9056 1457 1463 T47 436 ACCONNNNNNTTYG
YNACCNNNNNNTSCG 3 maA 052 M3 (LA 520 527 CGSANNNNNNGGTNR
CGSANNNNNNGGTNR 4 miia »3 e " W €23 YNACCNNNNNNTSCG
ACCNNNRNNBRTYG 1 miA B16 680 2415 403 513
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S.SauNY ACC-6-TAG
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGNDY PDWEKKKLKE T ACVYTGNTPSKKENT YWNKGEYVWVTPTDINN
SKNTYESENKLTQEGYKKARQLPENTLLVTCTASTGKNATLRKQGSCNQQINAVVPFENINIDYLY
YISDSLSTFMKSIAGKTATQIVNKNTFENLETYLAPFEEQNKIADLISSLEELTEKQASKLIKMKS
RKQGMLQTIMFIPGGSHHHHHH

1 2 3 4 5 6

1- soluble cell extract 2- Nickel column flow through
3- Nickel column wash 1 4- Nickel column wash 2 5- Nickel column eluate
6- final protein after PD10 desalting and concentration of eluate

DNA cleavage assay.
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S.SauNY ACC-6-TAG
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Per Strana Coverage
Motifs
Modified Modification % Motifs 2 Of Motifs  # Of Motifs In Mean Mean Motif
Position Type o G Modification QV  Coverage Phriee Mo
ACCNNNNNNTAG 1 mbiA 54z 559 710 a3 M7 CTANNNNNNGGT
CTANNNNNNGGT 3 meA 7230 S 710 a2e 27 ACCNNNNNTAG
BNACCNNNNNTAAG 3 miA M0 &5 00 ) p11]
CCACCNNNNNNMAGND 3 meA 2368 a5 k= 33 1
1o Clusterad 0 oo a2 9115347 34 216
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S.SauNa* ACC-6-TTC
e Metits
Moditied Modification % Motifs # Of Motifs
Position Type Detected Detected
ACCNNNNNNTTC 1 mBA 8591 %87
GAANNNNNNGGT 3 mhA m’n pax’ |
RGAANNNNNNGGVGD 4 mhA 16.05 107
Not Clusiersd o 0o 1034

# Of Motifs In

Mean Motit
Genome  Modification GV Coverage TR o

2968 64 %2 GAANNNNNNGGT

2968 “i 22 ACCNNNNNNTTC

665 R 278

9110685 %6 318

MSNTOKKNVPELRFPGFEGEWEEKKLGEFAGKVTOKNVDKKYIETLTNSAELGIISQKDYEFDKEIS
NIDNIKKYYVVEENDEVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQONIDLNFIEFYFKSS
KWYRFMALNGDSGARADREFSIKDRTFMEMPLHIPCMDEQIKIGOFFSKLDROQIELEEQKLELLQQQ
KKGYMOKIFSQELRFKDENGNDYPEWENKRIEDIANVNKGETPSTNNNEYWDNNDKNWLSITAGMNQ
KYLYKGNKGISKDAAKNYMKVKNDTLIMSFKLTIGKLAIVKAPLYTNEATICHFIWKVNKINTEFTY
YYLNSLNISTEFGVQAVKGVTLNNDSINSIIVKLPNEEEQNITAKFLLEVDKTVNNQLVKTKLLKQR

KKGLLORMFVPGGSHHHHHH

Modification QV Histogram By Motif
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ACCNNNNNNTTC 1 miA asm 247 2088 a4 m2 GAANNNNNNGG T
GAANNNNNNGGT 3 meA mu M 24988 a7 x2 ACCNNNNNNTTC
RGAANNNNNNGGVYGD ¢ mbA 1608 107 i85 m a8
Nt Cliefersd ] oam 1054 9110685 56 e




S.SauNc* ACC-6-RTC

MSNTOQKKNVPELRFPGFEGEWEEKKLGEFAGKVTOQKNVDKKYIETLTNSAELGITISQKDYFDKETIS
NIDNIKKYYVVEENDEVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIONIDLNFIEFYFKSS
KWYRFMALNGDSGARADREFSIKDRTFMEMPLHIPCMDEQIKIGOFFSKLDROQIELEEQKLELLQQQ
KKGYLOKIFSQELRFKDENGNDYPEWRFARFKDFMYKPINIRPAINISKSELLTVKLHCKGIEKAN
INRVLKLGATNYYKRFEGQFIYGKONFEFNGAFDIVPKKFDGLYSSSDVPAFEINTEKIEPNYFISY
ISRPSFYKSKEKYSTGTGSKRIHENTVLNEFSLHLPCLNEQLKIASEFVCFLNRKIELLERKIYLIKK

QKOALLQOMFIPGGSHHHHHH
1 2 3 4 5 6 7 8

1- marker 2- soluble cell extract

3- Nickel column flow through 4- Nickel column wash 1

5- Nickel column wash 2 6- Nickel column eluate
7- eluate after PD10 desalting
8- final protein after concentration

Although purified, this MTase was only assayed by SMRT.

: . _Mouts.
Mottt Moaitied Modification % Motits # Of Motits

Posmion Type Detected Detected
ACCNNNNNNRTC 1 miA 9098 4680
GAYNNNNNNGGT 2 mEA 5018 4629
HACCVNNNNNCTCD 2 mM5A 16.64 nr
HGAGNNNNNYGGTD 3 mhA 16.60 86
HACCYNNNHNRMC 2 mhA 1492 96
Not Clustanse 0 001 163

# Of Motifs In
Genome
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99552

Mean
Modification QV
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Coverage
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Modification QV Histogram By Motif
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ALCNNNNNNRTC 1 oA e Ll “u “3 PR ) GAYNNNNNNGGT
GAYNNNNNNGGT 2 miA w ame s wo ri) AOTNNNNINRTC
HACCUNNNNNCTCD 2 miA 1064 1"r m “l 02
HOAGNNNNNYOOTD 3 A 10 66 il 5“8 415 385
HACCVNNNHNRAC 2 oA 1M s o «l 1
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S.SauNd* ACC-6-TTRG
MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY TETLTNSAELGI I SQKDYFDKETS
NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLGKKGVMSPLYTVFKIQNI DLNFIEFYFKSS
KWYRFMALNGDSGARADRFSTKDRTFMEMPLHI PCMDEQTKIGQFFSKLDRQTELEEQKLELLQQQ
KKGYMOKI FSQELRFKDENGNDY PEWENVMLQKVLKDKTEGIKRGPFGGALKKDIFVESGYAVYEQ
RNATYDISNFRYYINENKYKEMQSFSVQPNDIIMSCSGTIGRLALTPHNYTKGT INQALTRFRTNH
KIRSEFFLIFMRSNQMORKILEANPGSATTNLVPVKELKLIPFPLPVKFEQDKISQF THT INRRIE
QSEKKIESLKNRKQGFLOKLFVPGGSHHHHHH
1 2 3 4 5 6 7 8

1- marker 2- soluble cell extract 3- Nickel column flow through
4- Nickel column wash 5- Nickel column eluate

6- eluate after conc. and PD10 desalting

7- final protein after concentration 8- NP purified protein marker

DNA cleavage assay.

ES5 ES s
P e b4
~ 00 ~ 00 ot
SAYNNY Y NNNYNYN SAYNNNNNZ
S O1 2 45 6 7 91011121314 M S O 15 16 1718 19 20 =

Site determined to be ACC-6-TTRG or ACC-6-YTRG. Note that the
underlined site was determined by SMRT and is accepted since if Y
is a cytosine, then it can't be methylated.




S.SauNd* ACC-6-TTRG
Motifs
Mowe Modrhed Modrfication % Motits # Of Motits # Of Motifs In Mean Mean Motit Partner
Posiion Type Datected Detectacd Genome Modification QV Coverage
CYAANNNNNNGGT 2 mBA 8998 557 619 500 29
ACCNNNNNNHTRG 1 meA 6706 203 3002 ars 3o
YHACCNNNNNNGTGG 3 mBA 3003 88 293 405 320
CYYANNNNNNGGTOR 4 maA 2024 102 504 420 R9
HNHACCONNNNNNTRRG 4 meA 1794 127 708 4“5 n6
Not Clustered 0 Q.02 1435 $112200 358 374

Modification QV Histogram By Motif
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Motifs
Modified Modification % Motifs # Of Motis # Of Motifs In Mean Mean Motit Partner
Position Type D d o] d G Modification QV Coverage Motif
CYAANNNNNNGGT 4 miA R T 619 %0 209
ACCNNNMNNHTRG 1 miA G706 13 3002 475 310
YHACCNNNNNNGTGG 3 mbA 00 & 263 &$5 Mo
CYYANNNNNNGGTDR 4 mEA 202 102 504 420 29
HNHACCNNNNNNTRRG 4 miA 17 127 708 45 28
Not Clustered 0 0 1435 9112200 358 374




S.SauRE  GARA-6-RTGA
MSNTQKKNVPELRFPGFEGEWEEKKLGEVAKT YDGTHQTPKYTNEGIKFLSVENTKTLNSSKYISE
EAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYFLKNLILSSSIQON
ELWRKTLHVAFPKKINKNEIGKIKINYPKKQEQQOKTGQFFSKLDRQIELEEQKLELLOQQKKGYMQ
KIFSQELRFKDENGKDYPEWEETT IKETAQINTGKKDTKDATTNGSYDFYVRSPIVYKINTFSYEG
EAILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLFYYFSQNFLKETKKY SAKTSVDS
VRKDMIANMKVPRPTYTEQKKIGQF IKRVDNKTKTQKQVIELLKQRKKSLLQKMFT PGGSHHHHHH
1 2 3 4 5 6

1- soluble cell extract, 2- Nickel column flow through, 3-Nickel column wash 1, 4- Nickel column
wash 2, 5- Nickel column eluate, 6- Final protein after PD10 desalting and concentration

Although purified, this MTase was only used in SMRT.

Motifs
Mean
ot Moditied Modification % Motifs # Ot Motifs  # Of Motifs In Modinic Mean Motit a
Position Type Detected Detected Genome pop Coverage
TCAYNNNNNNTYTC 3 mEA 9188 192 862 146 625 GARANNNNNNRTGA
GARANNNNNNRTGA 4 meA 7958 €85 B62 %57 617 TCAYNNNNNNTYTC
CCACDONNNNNTYTC 3 mBA 1587 30 189 P4 655
TCAGNNTNNNTNTCNE 3 mbA 1503 2 193 910 677
Mot Clustered o oo 129 915220 84 679




S.SauRE  GARA-6-RIGA
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TCAYNNNNNNTYTC 3 milA o188 e a2 10490 a5 GARANNNNNNRTGA
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CCACDNNNNNTYTC 3 miA 1587 » 159 904 655
TCAGNNTNNNTNTCNE 3 miiA 1500 x 190 oo 627
Hot Clustered 0 0.00 129 2115221 B854 670
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S.SauTE CAAG-5-RTGA

MSNTQKKNVPELRFPGFEGEWEEKELGEIFQIISGSTPLKSNKEFYENGNINWVKTTDLNNSKVTH
SKEKITEYAMKSLKLKLVPKNSVLIAMYGGENQIGRTGLLKIDATINQAISALLMNHETNPEFIQA
FLNYQVKGWKRYAASSRKDPNITKKDIEQFKVPYVSINEQOKIGEFFSKIDHQIELEEQKLELLQQ
QKKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKDATITNGSYDFYVRSPIVYKT
NTFSYEGEAILTVGDGVGVGKVEFHYVNGKFDYHQRVYKISDFKNYYGLLLEYYEFSQONFLKETKKYS
AKTSVDSVRKDMIANMKVPRPIYTEQKKIGQFTITKRVDNKTKIQKQVIELLKQRKKSLLOKMEIPGG

SHHHHHH
1 2 3 4 5 6 7

1- soluble cell extract 2- Nickel column flow through

3-Nickel column wash 1 4- Nickel column wash 2

5- Nickel column eluate 6- eluate after concentrating and PD10 step

7- Final concentrated protein

This MTase did not purify well and was only analysed by SMRT
sequencing. The degeneracy in the target determined by SMRT
sequencing can be removed using results from other systems.

Motifs
Motit Modified Modification % Motifs # Of Motifs # Of Motifs in Mean Mean Mot Parner
Position Type Detected Detected Genome Modification QV Coverage Motit
CAAGNNNNNRTGR 3 mHA 80.15 214 267 638 Qar
YCABNNNNNCTTG 3 mhA 5508 260 472 E5.1 41
HTCAYNNNNNCMTG 4 mbA a s 238 s02 517 aa
TCAYNNONNCTVG 3 mGA naw 119 383 510 43
CNAGNNNNRVTGA 3 nhA B 82 170 594 585 436
TCAYTNNNNOTTG 3 mEA 16.8% » 25 454 LR
Not Clustered 0 00s 3962 9114883 358 06
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Mot Moditied Moditication % Motifs # Of Motifs # Of Motifs in Mean Mean Motif Partner
Position Type 2] d Detected G Modification QV Coverage Motif
CAAGNNNNNRTGR 3 maA 8015 214 27 634 427
YCASBNNNNNCTTG 3 miA %08 20 472 651 431
HTCAYNNNNNCMTG 4 meA AT 23 502 7 aa
TCAYNNDNNCTVG 3 mbA noy 19 353 510 442
CNAGNNNNRVTGA 3 méA e 170 4 5 430
TCAYTNNNNDTTG 3 miA 1689 = 25 454 443
Hat Clustered 0 004 e 9114083 3548 s06




S.SauvVE  CNGA-6-RTGA
MSNTQKKNVPELRFPGFEGEWEEKELRELRNPKDKYSYTGGPFGSDLKKSDYTTDGIQT IQLONIG
DGYFYNSNKVFTSNEKAEVLKSCNVEPGDIVIAKMADPIARAATVPDNNIGKYLMASDGIRLSVDT
VHFNTKFVLECINRKSFRKKVEDNSSGSTRMRIGLSTLGSLTLKTTTLKEQQKIGQFFSKLDRQTE
LEEQKLELLQQQKKGYMQOKIFSQELRFKDENGKDY PEWEETT TKETAQTNTGKKDTKDATTNGS YD
FYVRSPIVYKINTFSYEGEAILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLFYYFS
ONFLKETKKYSAKTSVDSVRKDMIANMKVPRPTYTEQKKIGQF IKRVDNKTKTQKQVIELLKQRKK
SLLQOKMFIPGGSHHHHHH

1 2 3 4 5 6 7

1- marker, 2- soluble cell extract, 3- Nickel column flow through, 4- Nickel column wash, 5- Nickel
column eluate, 6- eluate after conc. and PD10 desalting, 7- Final protein after concentration
Although the MTase was purified, it was only analysed via SMRT
sequencing.

Motifs

Modified Modification % Motifs # Of Motifs # Of Motifs Mean Motif

Position Type Detected Detected In Genome o ov o Coverage o
TCAYNNNNNNTCONG 3 meA 9934 1354 1363 730 432 CNGANNNNNNRTGA
CNGANNNNNNRTGA 4 mBA 9809 1337 1363 714 434 TCAYNNNNNNTCNG
TCAGBNNNNMTONG 3 mbA 4158 79 190 537 422
VCCAYNNNNNVICNG 4 mBA 3n n 637 508 a7 CNGABNNNNNRTGGB
CNGABNNNNNRTGGE 4 miA 2998 191 637 502 458 VCCAYNNNNNVTCNG
CNGAYNDNNNCTGA 4 meA % T4 2 530 449
HTCAYTNNNNNMONG 4 mBA 2331 13 62 445 485
Not Glustered 0 005 4345 9112342 %9 499




S.SauVE

CNGA-6-RTGA

Modification QV Histogram By Motit
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Modified Modification % Motifs # Of Motifs # Of Motlfs Mean Motif
Motif Position Yype a = f o G Ued(;:ﬂbn Conirags Partnes Motif
TCAYNNNNNNTCNG 3 neA 0934 1354 1363 pat) 892 CNGANNNNNNRTGA
CNGANNNNNRRTGA & meA 6008 1237 1383 4 404 TCAYNNNNNNTONG
TCAGBNNNNMTCNG - 3 mEA 4158 7% 190 537 32
VOCAYNNNNNVTCNG 4 miA 332 m 63T e 47 ONGABNNNNNRTGOB
CNGABNNNNNRTGOE 4 maA 2098 10t 6ar @2 a58 VCCAYNNNNNVTONG
CNGAYNOMNNCTGA, 4 oA 3 74 b w0 49
HTCAYTHNNNNNMONG 4 maA 23 131 562 M0 455
Nof Clustered 0 005 4345 6112242 Bo e




S.SauXE TCTA-6-RTGA

MSNTQKKNVPELRFPGFEGEWEEKQFADFTKINQGLOTAINERKTEYSPELYFYITNEFLRPNSQT
KYFIENPPQSVIANKEDI LMTRTGNTGKVVTNVFGAFHNNFFKIKFDKNLYDRLFLVEVLNSSKIQ
NKILSLAGSSTIPDLNHSDFYSISSSYPLLREQQKIGKFFSKLDRQIELEEQKLELLQQOKKGYMQ
KIFSQELRFKDENGKDYPEWEETT TKETAQINTGKKDTKDATTNGSYDFYVRSPIVYKINTFSYEG
EAILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLFYYFSQNFLKETKKY SAKTSVDS
VRKDMIANMKVPRPTYTEQKKIGQF IKRVDNKTKTQKQVIELLKQRKKSLLQKMFT PGGSHHHHHH

1 2 3 4 5 6 7

1- soluble cell extract 2- Nickel column flow through
3- Nickel column wash  4- Nickel column eluate

5- eluate after conc. and PD10 desalting

6- final protein after concentration

7- CC398-1 purified protein marker

DNA cleavage assay.
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S.SauXE  TCTA-6-RTGA

The degeneracy in the target determined by SMRT sequencing can be
resolved by reference to targets from other systems.
Motifs
Moditied Modification % Moufs # Of Motifs # Of Motifs Mean Motit

et Position Type Detected Detected In Genome av on Coverage B
YCASNNNNNNTAGA 3 mhA 68.77 195 285 1216 104.1 TCTANNNNNNVTGR
TCTANNNNNNVTGR 4 mhA 68.07 194 755 1200 1066 YCABNNNNNNTAGA
DNNTCAYNNNNNNTAGY 6 mhA 257 &2 184 793 1030

RCTANNNNNNRTGA 4 meA 4041 @« 245 718 104 1

HTCAHNNNNNNTVGA 4 meA 3243 156 481 1039 1042

HTCAYNNNNNNVAGA 4 mhA kg n 658 672 10748

Not Clustered Q 012 10813 9115188 3| 154

Modification QV Histogram By Motif
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Motifs
Modified  Modification % Motifs  2OfMotifs  #Of Motifs Sen Mean Motit
o Position Type Detected  Detected In Genome ""‘z;‘"“' Coverage Pt Mo
VCABNNNNISTAGA 3 meA 577 196 a5 1218 104.1 TCTANNNNNIVTGR
TCTANNNNNNYTGR ‘ meA sar ™ e 1200 1066 YCABMNNNNNNTAGA
DNNTCAYNNNNNNTAGY & maaA a5 a2 = 793 1030
RCTANNNNNNRTGA & maA 848 @ M5 718 1041
HTCAHNNNNNNTVGA 4 maA e 156 81 1039 1042
HTCAYNNNNNNVAGA ¢ mA nor m () 12 1078
Noe Clustersd 0 o 10813 9115188 b8 | 154




S.SauZE GAC-5-RTGA

MSNTQKKNVPELRFPGFEGEYSLDIFGNLATNKSEKFNPONENASTDIELDCIEQNTGRLIKIYNS
KEFSSQKNKFNPONVLYGKLRPYLNKYYFTKKSGVCSSEIWVLKSTKEDKLLNLFLYYFIQTKRYS
DVASKSAGSKMPRADWGLIENTRVYFPELCEQQKIGQFFSKLDROTELEEQKLELLQQQKKGYMOK
TFSQELRFKDENGKDY PEWEETTTIKETAQTNTGKKDTKDATTNGSYDFYVRSPTIVYKINTFSYEGE
AILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLFYYFSQNFLKETKKY SAKTSVDSV
RKDMTANMKVPRPTYIEQKKIGQF TKRVDNKTKIQKQVIELLKORKKSLLOKMF T PGGSHHHHHH *

1 2 3 4 5 6 7 8

1- marker  2- soluble cell extract 3- Nickel column flow through
4- Nickel column wash  5- Nickel column eluate  6- eluate after conc. step and PD10 desalting
7- final concentrated protein 8- CC398-1 purified protein marker

DNA cleavage assay showed cutting of all plasmids so the ATPase
assay was used given that we knew the individual TRD specificities.

Oligonucleotide
name DNA sequence (5' to 3')
ZES5for AGATGATGGAATCAATGCGACTTCCAGTGAGCCCTATACGATATAA
ZESrev TTATATCGTATAGGGCTCACTGGAAGTCGCATTGATTCCATCATCT
ZE6for AGATGATGGAATCAATGCGACTTCCATGTGAGCCCTATACGATATAA
ZE6rev TTATATCGTATAGGGCTCACATGGAAGTCGCATTGATTCCATCATCT
ZET7for AGATGATGGAATCAATGCGACTTCACATGTGAGCCCTATACGATATAA
ZETrev TTATATCGTATAGGGCTCACATGTGAAGTCGCATTGATTCCATCATCT




S.SauZkE
N=5 gives the clearest signal.
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S.SauzZS GAC-6-TGC
MSNTQKKNVPELRFPGFEGEYSLDIFGNLATNKSEKFNPONENASIDIELDCIEQNTGRLIKIYNS
KEFSSQKNKFNPONVLYGKLRPYLNKYYFTKKSGVCSSETWVLKSTKEDKLLNLFLYYFTQTKRYS
DVASKSAGSKMPRADWGLIENIRVYFPELCEQQKIGQFFSKLDRQTELEEQKLELLOQQKKGYMOK
TFSQELRFKDENGNDYPDWTNERLGEVTTVTIMGQS PKSVNY TDNSNDTVLIQGNADIENGLINPRT
YTREVTKLIQKDET I LTVRAPVGKLAMAQTNACIGRGVCS IKGDKFLYYFLEWFATQNKWIRFSQG
STFESTSGNDIRNTIHIKIPVEDERTKI TKLLNSLDVLNSKTDLKIQNLKQRKQSLLOKIFVPGGSH
HHHHH*
1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2 6- Nickel column eluate

7- eluate after PD10 desalting 8- final protein after concentration

9- NQ purified protein marker

The DNA cleavage assay showed cutting of all plasmids so the
ATPase assay was used since we knew the TRD specificities.

Oligonucleotide
name DNA sequence (5' to 3')
ZS6for AGATGATGGAATCAATGCGACTTCCATTGCGCCCTATACGATATAA
ZS6rev TTATATCGTATAGGGCGCAATGGAAGTCGCATTGATTCCATCATCT
ZSTfor AGATGATGGAATCAATGCGACTTCACATTGCGCCCTATACGATATAA
ZSTrev TTATATCGTATAGGGCGCAATGTGAAGTCGCATTGATTCCATCATCT




S.Sauzs GAC-6-TGC
N=6 gives the greatest activity.
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S.Saub*E GGHA-6-RTGA

MSNTOQKKNVPELRFPGFEGEWEEKKLEDTLEFIKDGTHGTHENVNNGPWLLSAKNIKNNKITIISSD
DRKISESDYKKIYKNYKLEKGDLLLTIVGTIGRAAIVKNPNNIAFQRSVAILKTKATYDVGEFIFQL
FOTKYFKNLLLRKQVVSAQPGLYLGDIRKIKISITNITEEQRKIGIFFSKLDROIELEEQKLELLQ
QOKKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKDAITNGSYDFYVRSPIVYK
INTFSYEGEAILTVGDGVGVGKVEFHYVNGKEFDYHQRVYKISDFKNYYGLLLEYYFSONFLKETKKY
SAKTSVDSVRKDMIANMKVPRPIYTIEQKKIGQFIKRVDNKTKIQKQVIELLKOQRKKSLLOKMFIPG

GSHHHHHH
1 2 3 4 5 6

1- soluble cell extract, 2- Nickel column flow through, 3- Nickel column wash, 4- Nickel column
eluate, 5- eluate after conc. step and PD10 desalting, 6- Final concentrated protein

Although this MTase was purified, it was only used in the SMRT

sequencing assay.

Motifs

Modified Modification % Motifs #£0ftMotits  # Of Motifs In Mean Mean Motit
Moty Partner Motf

Position Type Detected Detected Genome Modification QV Coverage
TCAYNNNNNNTDCC 3 mBA 739 969 1278 446 245 GGHANNNNNNRTGA
GGHANNNNNNRTGA 4 mbA 67 63 865 1278 432 247 TCAYNNNNNNTDCC
TCAGNDNNNNTDCC 3 mBA 2157 1o 510 410 252
Not Clustered 0 0ot 928 9114260 %7 273




S.Saub*E GGHA-6-RTGA

Modification QV Histogram By Motif
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S.Saue*E GAG-6-RTGA
MSNTQKKNVPELRFPGFEGEWEEKSISSFLKESKIKGSNGSHAKKLTVKLWGKGVVPKKETFKGSD
NTQYYKRKAGQLMYGKLDFLNCAFGIVPDSLNNYESTIDSPSEFDEFINGDSKFLLERIKLKSEYKKE
GDIANGSRKAKRINODTFLSLPVFAPKYDEQLRIGEFFSKLDROQIELEEQKLELLQQOKKGYMOKT
FSQELRFKDENGKDYPEWEETTIKEIAQINTGKKDTKDAITNGSYDEFYVRSPIVYKINTFSYEGEA
ILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLEYYFSQNFLKETKKYSAKTSVDSVR
KDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSLLOKMFIPGGSHHHHHH

1 2 3 4 5 6

1- soluble cell extract, 2- Nickel column flow through, 3- Nickel column eluate, 4- eluate after
PD10 desalting, 5- Final concentrated protein, 6- RE purified protein as marker

DNA cleavage assay.
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S.Saue*E GAG-6-RTGA

Motifs
Modified Modification % Motits #0fMotifs  # Of Motifs In Mean Motif
Position Type Detected Detected Genome o av Coverage g
TCAYNNNANNCTC 3 mBA B3.60 782 860 494 285 GAGNNNNNNRTGA
GAGNNNNNNRTGA 2 mbA 87313 751 860 S0 282 TCAYNNNNNNCTC
GAGNDNNNNGTGGS 2 mbA 2022 37 183 409 295
DNNGAGNDNNNNGAGA & mb4, 1856 3% 194 398 n7
Not Clustered 0 om 914 9415229 M6 363
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Motir AT o - Modification Partner Motif
Position Type D av Coverage
TCAYNNNNNNCTC 3 mEA 088 60 762 860 494 25 GAGNNNNNNRTGA
GAGNNNNNNRTGA 2 mbA 4135 51 060 s00 282 TCAYNNRNNNNCTC
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SUPPLEMENTARY INFORMATION FOR TABLE 4.



S.SauAc* CCAY-6-RTC

The Ac* TRD combination is found in CC97-1. The MTase was not purified but
instead used to methylate the genome of E. coli ER2796 for SMRT analysis. The
target is CCAYNNNNNNRTC. There are a few minor amino acid differences in the
S.SauAc* between members of CCO97.

CcCc9o7

Recombinant S.SauAc* CC97-1
MSNTQKKNVPELRFPGFEGEWEEKKLGDLTTKIGSGKTPKGGSENYTNKGIPFLRSQNIRNGKLNLNDLVYISKDIDDEM
KNSRTYYGDVLLNITGASIGRTAINSIVEIHANLNQHVCIIRLKKEYYYNFFGQYLLSRKGKRKIFLAQSGGSREGLNFK
EIANLKIFTPTIFEEQOKIGEFISKLDRQIELEEQKLELLOQOKKGYLQKIFSQELRFKDENGNDYPEWRFARFKDEMYK
PINIRPAINISKSELLTVKLHCKGIEKANINRVLKLGATNYYKRFEGQFIYGKONFFNGAFDIVPKKEFDGLYSSSDVPAF
EINTEKIEPNYFISYISRPSFYKSKEKYSTGTGSKRIHENTVLNEFSLHLPCLNEQLKIASFVCFLNRKIELLERKIYLIK
KOKQALLQOMFIPGGSHHHHHH

Wild Type S.SaulAc*
MSNTQKKNVPELRFPGFEGEWEEKQLGDLTTKIGSGKTPKGGSENYTNKGIPFLRSQNIRNGKLNLNDLVYISKDIDDEM
KNSRTYYGDVLLNITGASIGRTAINSIVETHANLNQHVCIIRLKKEYYYIFFGQYLLSRKGKRKIFLAQSGGSREGLNFK
EIANLKIFTPTIFEEQQKIGKFFSKLDROQIELEEQKLELLOQQQKKGYLOKIFSQELRFKDENGNDYPEWRFARFKDFMYK
PINIRPAINISKSELLTVKLHCKGIEKANINRVLKLGATNYYKRFEGQFIYGKONFFNGAFDIVPKKFDGLYSSSDVPAF
EINTEKIEPNYFISYISRPSFYKSKEKYSTGTGSKRIHENTVLNESLHLPCLNEQLKIASFVCFLNRKIELLERKIYLIK
KOKQALLQQOMFI*

SMRT Cells: 1 Movies: 1
Motif Summary
Motif Modified T % Motifs # Of Motifs # Of Motifs In Mean Mean Motif Part Motif
otifs e artner Moti
Position P Detected Detected Genome Modification QV Coverage
CCAYNNNNNNRTC 3 méA  97.52% 2199 2255 68.95 50.78 GAYNNNNNNRTGG
GAYNNNNNNRTGG 2 méA  96.01% 2165 2255 68.50 51.01 CCAYNNNNNNRTC
Modification QVs
10* - -
| CCAYNNNNNNRTC
GATNNNNNNRTGG
Not Clustered
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10" b il

| i

100 50 00 0 00
Modification QV




S.SauBI-EGFP

CcC22-1 AGG-6-TGAR

This MTase was expressed and purified as a fusion with EGFP.
Nuclease assays and SMRT analysis gave the same target site.
MSNTQKKNVPELRFPGFEGEWEEKKLGDLTDRVIRKNKNLESKKPLTISGQLGLIDQTEYFSKSVS
SKNLENYTLIKNGEFAYNKSYSNGYPLGATIKRLTRYDSGVLSSLYICFSIKSEMSKDFMEAYFDST
HWYREVSGIAVEGARNHGLLNVSVNDFFTILIKYPSLEEQOQKIGKFFSKLDROQIELEEQKLELLQQ
QKKGYMOKIFSQELRFKNENGNDYPDWERIKFFDVIDKVIDFRGRTPKKLNMEWSDEGYLALSAVN
VKKGYIDFNVEAKYGNLDLYTRWMRGNELYKGQVLEFTTEAPMGNVAQVPDNKGYILSQRTIAFNSN
EKITDNFLASLLSSENVYNDLLKLCSGATAKGVSQKNLNRLYVTIPHSTISEQEETAEFFRKINQLV
ELQKYKIEHTKSQKOQVFLOQKMFIGSMVSKGEELFTGVVPILVELDGDVNGHKEFSVSGEGEGDATYG
KLTLKFICTTGKLPVPWPTLVTTLTYGVQCEFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNY
KTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVY IMADKOKNGIKVNFKIRHNTE
DGSVQLADHYQONTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK
HHHHHH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker 2- Nickel column eluate  3-14 Fractions from gel filtration column
15- CC5-1 Purified protein marker



S.SauBI-EGFP
CCc22-1 éGG—G—IGAR

DNA cleavage assay

. SO 33 33 107 107 124 124 225 225" 378 378" 401 401 493 493 524 524 627 667 L linear
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S.SauBI-EGFP

cc22-1 AGG-6-TGAR
Modified Modification % Motifs # Of Motifs # Of Motifs In Mean Mean Motif
Mot Position Type Detected Detected Genome Modification QV Coverage KAt Maeit
YTCANNNNNNCCT 4 mBA 99.24 219 926 86.2 56.3 AGGNNNNNNTGAR
AGGNNNNNNTGAR 1 mBA 899.24 819 826 839 55.7 YTCANNNNNNCCT
Not Ciustered 0 0.06 5230 9124356 348 61.5
Modification QV Histogram By Motif
Modification QV Histogram
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S.SauCE
ST425-1 GWAG-5-RTGA
The recombinant enzyme with TRDs C and E was purified and used in
the nuclease assay. There are minor differences in amino acid
sequence between members of ST425-1.
Recombinant S.SauCE CC425-1 GWAG-5-RTGA
MSNTOQKKNVPELRFPGFEGEWEEKKVGELLEFKNGLNKGKEYFGSGSSIVNEFKDVENNRSINTNNL
TGKVNVNSKELKNYSVEKGDVEFFTRTSEVIGEIGYPSVILNDPENTVESGEFVLRGRPKSGIDLINN
NFKRYVFFTNSFRKEMITKSSMTTRALTSGTAINRMKVIYPVSAKEQKKIGDEFFSKLDRQIELEEQ
KLELLOQOKKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKDAITNGSYDFYVR
SPIVYKINTFSYEGEAILTVGDGVGVGKVEFHYVNGKFDYHQRVYKISDFKNYYGLLLEYYFSQONFEL
KETKKYSAKTSVDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSLLQ
KMFTIPGGSHHHHHH
Wild type S.SauCE
MSNTQTKNVPELRFPGFEGEWEEKQVGELLEFKNGLNKGKEYFGSGSSIVNEFKDVENNRSINTNNL
TGKVNVNSKELKNYSVEKGDVFFTRTSEVIGEIGYPSVILNDPENTVESGFVLRGRPKSGIDLINN
NFKRYVFFTNSFRKEMITKSSMTTRALTSGTAINKMKVIYPVSAKEQKKIGDEFFSKLDRQTIELEEQ
KLELLOQOKKGYMOKIFTQELRFKDENGNDYPEWEETTIKETAQINTGKKDTKDAITNGSYDFYVR
SPIVYKINTFSYEGEATILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLEYYFSQONEFL
KETKKYSAKTSVDSVRKDMVANMKVPRPIYIEQEKIGQFIKKVDNKIKIQKQVIELLKQRKKALLQ
KMFI*

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker  2- soluble cell extract 3- flow through from Nickel column 4- wash from Nickel
column

5- eluate from Nickel column 6-14 Fractions from gel filtration column  15- CC398-1 purified
protein marker



S.SauCE

ST425-1 GWAG-5-RTGA

DNA cleavage assay.
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S.SauJdP

CC51 GGA-6-CCT

This MTase was used in the SMRT analysis of E. coli ER2796.

There are minor variations in the sequences of the S subunits in
CC51.

Recombinant S.SauJdP CC51-1
MSNTOQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHLEKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLEYCTPKKETDILFILSLFRKINWKVYDESTGVPSLSKQTI
NKINREFVPSNKEQOKIGEFFIKLDROQIELEEQKLELFOQOOKKGYMOKIFSQELRFKDESGNDYPDW
EEKELGEVADRVIRKNKNFESKKPLTISGQLGLIDQTEYEFSKSVSSKNLENYTLTKNGEFAYNKSY
SNGYPLGAIKRLTRYDSGVLSSLYICEFSIKSEMSKDEFMEAYFDSTHWYREVSGIAVEGARNHGLLN
ISVNDFFTILIKYPSLEEQRKIGDFFIKLDROIELEEQKLELLOQRKKALLKSMLIPGGSHHHHHH
Wild Type S.SaudP
MSNTQTKNVPELRFPGFEGEWEEKKLEDITKVNSGKDYKHLDKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLFYCTPKKETDILFILSLEFRKINWKVYDESTGVPSLSKQTT
NKINREVPTNKEQOKIGKFEFSKLDROQIELEEQKLELFQOOKKGYMOKIFSQELRFKDESGNDYPDW
EEKELGEVADRVIRKNKNFESKKPLTISGOLGLIDOQTEYFSKSVSSKNLENYTLIKNGEFAYNKSY
SNGYPLGATKRLTRYDSGVLSSLYICEFSIKSEMSKDFMEAYEFDSTHWYREVSGIAVEGARNHGLLN
ISVNDFFTILIKYPSLEEQRKIGDFFIKLDROQIELEEQKLELLOORKKALLKSMLIT

Reports for Job Dryden_J_P_MODs @ oo

SMRT Cells: 1 Moves

Motif Summary

Modified % Motifs # Of Motifs £ Of Motifs In Mean Mean Motif )
Motifs Type Partner Motif
Position Detected Detected Genome Modification QV Coverage
GGANNNNNNCCT 3 mEA  38.1% 1330 1388 2.3 BN AGGNNNNNNTCC
AGGNNNNNNTCC 1 mEA 7 58% 1333 1356 E104 3818 GGANNNNNNCCT

BNAGGANNNNNACCH 3 mbA  4626% ] 214 47.92 3946




S.SauJP

ccs51 GGA-6-CCT
Modification QVs
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S.SauCL-EGFP
cc45-1 GWAG-6-TAAA
Two separate clones of pSauCL-EGFP encode residue 167 as Lysine (K)
instead of arginine (R), but this does not affect the specificity
as identical sequences are recognised in Trd C from CC30-1.
S.SauCL-EGFP “Expected” sequence
MSNTOQKKNVPELRFPGFEGEWEEKKVGELLEFKNGLNKGKEYFGSGSSIVNEFKDVENNRSINTNNL
TGKVNVNSKELKNYSVEKGDVEFFTRTSEVIGEIGYPSVILNDPENTVESGEFVLRGRPKSGIDLINN
NFKRYVFFTNSFRKEMITKSSMTTRALTSGTAINRMKVIYPVSAKEQKKIGDFFSKLDRQIELEEQ
KLELLOQOKKGYMQOKIFSQELRFKDENGNDY PNWRTIELKNILENIVDNRGKTPDNAPSEKYPLLE
VNALGYYRPAYIKVSKEVSENTYNNWEFREHLKENDILEFSTVGNTGIVSLMDNYKAVIAQNIVGLRV
NNNNLPSFIYYMLSYKGNQKKIKRIQMGAVQPSVKVSQFKFIKYLVPIKDEQEKVAKLLIEIDKLV
NKQLTKIELLOORKKALLKSMEFIGSMVSKGEELFTGVVPILVELDGDVNGHKFSVSGEGEGDATYG
KLTLKFICTTGKLPVPWPTLVTTLTYGVQCEFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNY
KTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIE
DGSVQLADHYQONTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK
HHHHHH
S.SauCL-EGFP “Actual” sequence
MSNTQKKNVPELRFPGFEGEWEEKKVGELLEFKNGLNKGKEYFGSGSSIVNEFKDVENNRSINTNNL
TGKVNVNSKELKNYSVEKGDVEFFTRTSEVIGEIGYPSVILNDPENTVESGEFVLRGRPKSGIDLINN
NFKRYVFFTNSFRKEMITKSSMTTRALTSGTAINKMKVIYPVSAKEQKKIGDFFSKLDRQIELEEQ
KLELLOQOKKGYMOKIFSQELRFKDENGNDYPNWRTITELKNILENIVDNRGKTPDNAPSEKYPLLE
VNALGYYRPAYIKRKVSKEVSENTYNNWEFREHLKENDILEFSTVGNTGIVSLMDNYKAVIAQNIVGLRV
NNNNLPSFIYYMLSYKGNQKKIKRIQMGAVQPSVKVSQFKFIKYLVPIKDEQEKVAKLLIETIDKLV
NKQLIKIELLQOQRKKALLKSMFIGSMVSKGEELFTGVVPILVELDGDVNGHKEFSVSGEGEGDATYG
KLTLKFICTTGKLPVPWPTLVTTLTYGVQCEFSRYPDHMKQHDFFKSAMPEGYVQERTIFFKDDGNY
KTRAEVKFEGDTLVNRIELKGIDFKEDGNILGHKLEYNYNSHNVY IMADKOQKNGIKVNFKIRHNIE
DGSVQLADHYQONTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGITLGMDELYK
HHHHHH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1- marker  2- Nickel column eluate ~ 3-14 Fractions from gel filtration column
15- CC5-1 purified protein marker



S.SauCL-EGFP
CC45-1 GWAG-6-TAAA
DNA cleavage assay.

N Y N Y NY Y Y
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S.SauOE
CC15
Recombinant S.SauOE CC1l5-1 CAAC-5-RTGA
MSNTQKKNVPELRFPGFEGEWEEKKLGEVGTFTSGGTPLKSKSEYWNGDIPWITTGDIHNIKRENIT
TNEFITEKGLNESSAKLITNEAILIAMYGOQGKTRGMSAILNFEATTNQACAIYQTNONINEVEFQYEFQ
KLYEFLRSLSNEGSQOKNLSLSLLKEITLNYPNEQEQKKIGDFFSKLDRQIELEEQKLELLQQOKKG
YMOKIFSQELRFKDENGKDYPEWEETTIKEIAQINTGKKDTKDAITNGSYDEYVRSPIVYKINTES
YEGEAILTVGDGVGVGKVFHYVNGKFDYHOQRVYKISDFRKNYYGLLLEYYFSONFLKETKKYSAKTS
VDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSLLOKMFIPGGSHHH
HHH
Wild Type S.SauOE
MSNKQKKNVPELRFPGFEGEWEEKKLGEVGTEFTSGGTPLKSKSEYWNGDIPWITTGDIHNIKRENT
TNEFITEKGLNESSAKLITNEAILIAMYGQOQGKTRGMSAILNFEATTNQACAIYQTNONINEVEFQYFQ
KLYEFLRSLSNEGSQKNLSLSLLKEITLNYPNEQEQKKIGDFFSKLDRQIELEEQKLELLQQQOKKG
YMOKIFSQELRFKDENGNDYPEWEETTIKEIAQINXGKKDTKDAITNGSYDEYVRSPIVYKINTFES
YEGEAILTVGDGVGVGKVEFHYVNGKFDYHQRVYKISDFKNYYGLLLEFYYFSONFLKETKKYSAKTS
VDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKALLQKMET

1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2 6- Nickel column eluate
7- eluate after PD10 desalting 8- Final concentrated protein

9- CC398-1 purified protein marker

Although purified, this MTase was only used in SMRT sequencing.



S.SauOE

'

Motif Sites
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TCAYNNNNNGTTG
CAACNNNNNRTGA
TCAGNDNNNGTTG
CAACNNNMNCTGA
CCAHKNNNNGTTG
CAACNNNNHRTGG
Nat Clusteree

" 3
Modificabion QV

o

CC15
Recombinant S.SauOE CC15-1 CAAC-5-RTGA
Motifs
Modified Modification % Motifs # Of Motifs # Of Motifs In Mean Mean Motif -
Position Type Detected Detected Genome Modification QV Coverage
TCAYNNNNNGTTG 3 mEA %567 21 270 634 383 CAACNNNNNRTGA
CAACNNNNNRTGA ) mEA «@2 249 270 577 31 TCAYNNNNNGTTG
TCAGNDNNNGTTG 3 mbA 2386 47 197 a5 383 CAACNNNHNCTGA
CAACNNNHNCTGA 3 meA 177 35 197 459 386 TCAGNDNNNGTTG
CCAHKNNNNGTTG 3 mbA 1693 ) 189 506 404
CAACNNNNHRTGG 3 mbA 1628 35 215 453 82
Not Clustersd (1] o002 201 a1156es8 319 475
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Modification QV Histogram By Motif
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TCAYNNNNNGTTG 23 A w667 ] 2n 634 33 CAMCNNNNNRTGA
CAACNNNNNRTGA 3 A 22 249 20 5717 %1 TCAYNNNNNGYTG
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CCAHKNNNNGTTG 3 oA 1w kg 189 e 404
CAACNNNNHRIGG 3 moA "was X 215 443 kb
Nt Clostevad 0 00z 20 N5 Mo 475
S ———————————




S.SauJdQ
CC59
This enzyme was purified and analysed using the ATPase assay as
both TRD specificities were known and the DNA cleavage assay
showed cutting of all plasmids.
Recombinant S.SauJQ CC59-1 GGA-6-RTGT
MSNTQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHLEKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLEFYCTPKKETDILFILSLFRKINWKVYDESTGVPSLSKQTT
NKINREFVPSNKEQQKIGEFFIKLDRQIELEEQKLELLOQQOQKKGYMOKIFSQELRFKDENGEDYSEW
EERRFADIFKFHNKLRKPIKENLRVKGSYPYYGATGIIDYVDDFIFDGNYLLIGEDGANITITRSAP
LVYLVNGKFWVNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQPKLNIONLKITINVVISTNLE
EQOKIGSFLSKLDRQIDLEEQKLELLOQQRKKALLKSMEFVPGGSHHHHHH
Wild type S.SaudQ
MSNTQKKNVPELRFPEFEGEWEERKLGDLTIKVNSGKDYKHLDKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLFYCTPEKEADILFILSLFRKINWKLYDESTGVPSLSKQTT
NKINRLVPTNKEQOQKIGEFFSKLDROQIELEEQKLELLOQQOKKGYMOKIFSQELRFKDENGEDY SEW
EERRFADIFKFHNKLRKPIKENLRVKGSYPYYGATGIIDYVDDFIFDGNYLLIGEDGANIITRSAP
LVYLVNGKFWVNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQPKLNIQNLKIINVVISTNLE
EQOKIGSFLSKLDRQIDLEEQKLELLQQRKKALLKSMEV*

1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2  6- Nickel column eluate
7- eluate after conc. and PD10 desalting

8- final concentrated protein  9- XE purified protein marker



S.SauJQ

CC59

Recombinant S.SauJdQ CC59-1 GGA-6-RTGT
ATPase assay shows that N=6.
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Oligonucleotide
name DNA sequence (5' to 3')
JQ5for AGATGATGTCATCAATGCGGATTACAGTGTGCCCTATACGATATAA
JQ5rev TTATATCGTATAGGGCACACTGTAATCCGCATTGATGACATCATCT
JQ6for AGATGATGTCATCAATGCGGATTGACAGTGTGCCCTATACGATATAA
JQb6rev TTATATCGTATAGGGCACACTGTCAATCCGCATTGATGACATCATCT
JQ7for AGATGATGTCATCAATGCGGATTAGACAGTGTGCCCTATACGATATAA
JQT7rev TTATATCGTATAGGGCACACTGTCTAATCCGCATTGATGACATCATCT




S.SauRQ
CC72
This enzyme was purified and analysed using the ATPase assay as
both TRD specificities were known and the DNA cleavage assay
showed cutting of all plasmids.
Recombinant S.SauRQ CC72-1 GARA-6-RTGT
MSNTOQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNSSKYISE
EAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYFLKNLILSSSTIQON
ELWRKTLHVAFPKKINKNEIGKIKINYPKKQEQQKIGQFFSKLDRQIELEEQKLELLQOQQOKKGYMQ
KIFSQELRFKDENGEDYSEWEERRFADIFKFHNKLRKPIKENLRVKGSYPYYGATGIIDYVDDFIF
DGNYLLIGEDGANITTRSAPLVYLVNGKFWVNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQ
PKLNIQNLKIINVVISTNLEEQQKIGSFLSKLDRQIDLEEQKLELLQOQRKKALLKSMFVPGGSHHH
HHH
Wild type S.SauRQ
MSNTOQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNSSKYISE
EAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYFLKNLILSSSIOQON
ELWRKTLHVAFPKKINKNEIGKIKINYPKKQEQQKIGQFFSKLDRQIELEEQKLELLQQOQQKKGYMQ
KIFSQELRFKDENGNDYPEWEERRFADIFKFHNKLRKPIKENLRVKGSYPYYGATGIIDYVDDFIF
DGNYLLIGEDGANIITRSAPLVYLVNGKFWVNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQ
PKLNIQNLKIISVVISTNLEEQQOKIGSFLSKLDRQIDLEEQKLELLOQRKKALLKSMFEV*

1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2 6- Nickel column eluate
7- eluate after PD10 desalting 8- Final protein after concentration

9- NP purified protein as marker



S.SauRQ

CC72
Recombinant S.SauRQ GARA-6-RTGT
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N=6 shows activity.
Oligonucleotide
name DNA sequence (5' to 3')
RQ5for AGATGATGGAATCAATGCGAGATTCCAGTGTGCCCTATACGATATAA
RQ5rev TTATATCGTATAGGGCACACTGGAATCTCGCATTGATTCCATCATCT
RQ6for AGATGATGGAATCAATGCGAGATGTCCAGTGTGCCCTATACGATATAA
RQ6rev TTATATCGTATAGGGCACACTGGACATCTCGCATTGATTCCATCATCT
RQ7for AGATGATGGAATCAATGCGAGATGTACCAGTGTGCCCTATACGATATAA
RQ7rev TTATATCGTATAGGGCACACTGGTACATCTCGCATTGATTCCATCATCT




S.Sauds
This second enzyme from CC72 was purified and analysed using the
ATPase assay. There are minor variations between S subunit
sequences in CC72-2.
CC72
Recombinant S.SauJds CC72-2 GGA-7-TGC
MSNTOQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHLEKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLEFYCTPKKETDILFILSLEFRKINWKVYDESTGVPSLSKQTI
NKINREFVPSNKEQOKIGEFFIKLDROQIELEEQKLELLOQOKKGYMOKIFSQELRFKDENGNDYPDW
TNERLGEVTTVTMGQSPKSVNYTDNSNDTVLIQGNADIENGLINPRIYTREVTKLIQKDEITILTVR
APVGKLAMAQINACIGRGVCSIKGDKFLYYFLEWFATONKWIRFSQGSTFESISGNDIRNIHIKIP
VEDERTKIIKLLNSLDVLNSKTDLKIONLKORKQSLLOKIFVPGGSHHHHHH
Wild Type S.SaudS
MSNTOKKNVPELRFPEFEGEWEEKQLGNIIKVNSGKDYKHLDKGDIPVYGTGGYMTSVSEPLSEID
AVGIGRKGTINKPYLLEAPFWTVDTLEFYCTPKKETDILFILSLEFRKINWKVYDESTGVPSLSKQTT
NKINREVPTNKEQOKIGKFEFSKLDROQIELEEQKLELLOQOKKGYMOKIFSQELRFKDENGNDYPDW
TNERLGEVTTVTMGQSPKSVNYTDNSNDTVLIQGNADIENGLINPRIYTREVTKLIQKDEIILTVR
APVGKLAMAQINACIGRGVCSIKGDKFLYYFLEWFATONKWIREFSQGSTFESTISGNDIRNIHIKIP
VEDERTKITKLLNSLDVLNSKTDLKIQONLKQRKQSLLOKIFEFV

1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2 6- Nickel column eluate
7- eluate after PD10 desalting 8- final protein after concentration

9- NP purified protein as marker



S.SauJdSs
CC72

Recombinant S.SaudS CC72-2 GGA-7-TGC
N=7 shows activity.

Oligonucleotide
name

DNA sequence (5' to 3')

JSefor

AGATGATGGCATCAATGCGGATTACATTGCGCCCTATACGATATAA

JSorev

TTATATCGTATAGGGCGCAATGTAATCCGCATTGATGCCATCATCT

JST7for

AGATGATGGCATCAATGCGGATTGACATTGCGCCCTATACGATATAA

JS7rev

TTATATCGTATAGGGCGCAATGTCAATCCGCATTGATGCCATCATCT
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S.SauTUu
CC75
Recombinant S.SauTU CC75-1 CAAG-5-RTC

MSNTOKKNVPELRFPGFEGEWEEKELGEIFQIISGSTPLKSNKEFYENGNINWVKTTDLNNSKVTH
SKEKITEYAMKSLKLKLVPKNSVLIAMYGGENQIGRTGLLKIDATINQAISALLMNHETNPEFIQA
FLNYQVKGWKRYAASSRKDPNITKKDIEQFKVPYVSINEQOKIGEFFSKIDHQIELEEQKLELLQQ
OKKGYMQOKIFSQELRFKDENGEDYPDWEVTTIQONITKYTSSKKSSNQYADKDNSKGYPVYDAVQET
GKDSNYDIEESYISILKDGAGVGRLNLRPGKSSVIGTMGY IQSNNVDIEFLYYRMKVVDEFKKYIIG
STIPHLYFKDYSKETLYTIPSSIQEQAKIGMFISNLDKLTENKNLKLNCLKQLKQGLLOSMFIPGGS
HHHHHH

Wild type S.SauTU
MSNTQTKNVPELRFPGFEGEWEEKELGETFQIISGSTPLKSNKEFYENGNINWVKTTDLNNSKVTH
SKEKITEYAMKSLKLKLVPKNSVLIAMYGGENQIGRTGLLKIDATINQAISALLMNHETNPEFIQA
FLNYQVKGWKRYAASSRKDPNITKKDIEQFKVPYVSINEQOKIGEFFSKIDHQIELEEQKLELLQQ
OKKGYMQOKIFSQELRFKDENGEDYPDWEVTTIQONITKYTSSKKSSNQYADKDNSKGYPVYDAVQET
GKDSNYDIEESYISTILKDGAGVGRLNLRPGKSSVIGTMGYIQSNNVDIEFLYYRMKVVDFKKYIIG

STIPHLYFKDYSKETLYIPSSIQEQAKIGMEFISNLDKLIENKNLKLNCLKOQLKQGLLQOSME'T
1 2 3 4 5 6 7 8

1- marker 2- soluble cell extract 3- Nickel column flow through 4- Nickel column wash 1 5-
Nickel column wash 2 6- Nickel column eluate 7- eluate after conc. and PD10 desalting 8- final
protein after concentration

DNA cleavage assay.
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S.SauVw

CC75

Recombinant S.SauVW CC75-2 CNGA-7-TTYG
MSNTQKKNVPELRFPGFEGEWEEKELRELRNPKDKYSYTGGPFGSDLKKSDYTTDGIQIIQLONIG
DGYFYNSNKVETSNEKAEVLKSCNVFPGDIVIAKMADPIARAAIVPDNNIGKYLMASDGIRLSVDT
VHEFNTKEVLECINRKSFRKKVEDNSSGSTRMRIGLSTLGSLTLKTTTLKEQQKIGQFEFSKLDRQIE
LEEQKLELLOOOKKGYMOKIFSQELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKDPKWENK
ESDIGWLRISDVTNONGKIYHLEQKLSIEGQEKTRVLVTTHLLLSIAASIGKPVMNEFVKTGVHDGFEF
LIFLKPKFNLFFMYYWLEYFKDKWSKYGQPGSQVNLNSEIVKSQTLNMPSNHEQEKVGQFFNRNEK
LIELOQEKIMYIKRCKQVLLOKMFIPGGSHHHHHH

Wild Type S.SauVW
MSNTGKMNVPELRFPGFEGEWEEKELRELRNPKDKYSYTGGPEFGSDLKKSDYTTDGIQIIQLONIG
DGYFYNSNKVEFTSNEKAEVLKSCNVFPGDIVIAKMADPTIARAAIVPDNNIGKYLMASDGIRLSVDT
VHEFNTKEFVLECINRKSFRKKVEDNSSGSTRMRIGLSTLGSLTLKTTTLKEQQKIGQFEFSKLDRQIV
LEEQKLELLOQOOKKGYMOKIFSQELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKDPKWENK
ESDIGWLRISDVTNONGKIYHLEQKLSIEGQEKTRVLVTTHLLLSTIAASIGKPVMNEVKTGVHDGEF
LIFLKPKFNLFFMYYWLEYFKDKWSKYGQPGSQVNLNSEIVKSQTLNMPSNHEQEKVGQFFNRNEK
LIELOQEKIMYIKRCKQVLLQKMFTI*

Reports for Job Dryden_V_W_MODs @ soiconces

SMRT Cells 1 Moves 1

Motif Summary

Modified % Motifs # Of Motifs # Of Motits In Mean Mean Motif
Motits Type Partner Motit

| Position Detected Detected Genome Modification QV Coverage
CNGANNNNNNNTTYG - moA 9393% 1442 1443 97.87 61 CRAANNNNNNNTCNG
CRAANNNNNNNTCNG B mBA 99.86% 1441 1443 83.76 6395 CNGANNNNNNNTTYG

DNNNNNNNGCCACNCAD 9 wknown  191% 2 3 38.56 67 .49




S.SauVw
CC75
Recombinant S.SauVW CC75-2 CNGA-7-TTYG

Modification QVs

10° . . .
1 CNGANNMNMMNMNMTITYG
[ CRAANMNMNNMNMNTCNG
1 DNNMNMNNMNGCCACNCAD

104 | Mot Clustered

103

Motif Sites

[
(=)
]

W

10°

0 100 200 300 an0 500 600 700
Modification QW




S.SauiZw
ccs8o
Recombinant S.SauZW cc80-2 GAC-6-TTYG
MSNTQKKNVPELRFPGFEGEYSLDIFGNLATNKSEKFNPONENASIDIELDCIEQNTGRLIKIYNS
KEFSSQKNKEFNPONVLYGKLRPYLNKYYFTKKSGVCSSEIWVLKSTKEDKLLNLFLYYFIQTKRYS
DVASKSAGSKMPRADWGLIENIRVYFPELCEQQKIGQFEFSKLDROQIELEEQKLELLOQQOKKGYMQK
IFSQELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKDPKWENKESDIGWLRISDVTNQNGKI
YHLEQKLSIEGQEKTRVLVTTHLLLSIAASIGKPVMNFVKTGVHDGFLIFLKPKEFNLFFMYYWLEY
FKDKWSKYGQPGSQVNLNSEIVKSQTLNMPSNHEQEKVGQFFNRNEKLIELQQEKIMYIKRCKQVL
LOKMFIPGGSHHHHHH
Wild Type S.SauZW
MSNTQTKNVPELRFPGFEGEYSLDIFGNLATNKSEKENPONENASIDIELDCIEQNTGRLIKIYNS
KEFSSQKNKEFNPONVLYGKLRPYLNKYYFTKKSGVCSSEIWVLKSTKEDKLLNLFLYYFIQTKRYS
DVASKSAGSKMPRADWGLIENIRVYFPELCEQQKIGQFEFSKLDROQIELEEQKLELLOQQOKKGYMQK
IFSQELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKDPKWENKESDIGWLRISDVTNQNGKI
YHLEQKLSTIEGQEKTRVLVTTHLLLSIAASIGKPVMNFVKTGVHDGEFLIFLNPKENLEFMYYWLEY
FKDKWSKYGQPGSQVNLNTEIVKSQTLNMPSNHEQEKVGQFFNRNEKLIELQQEKIMYLKRRKQVL
LOKMFI*

1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2  6- Nickel column eluate
7- eluate after conc. and PD10 desalting

8- final protein after concentration 9- CC75-1 purified protein marker

Although purified, this enzyme cut all plasmids in the DNA
cleavage assay so the ATPase assay was used as we knew the
specificities of the TRDs.



S.SauzZw
Cccs80

Recombinant S.SauZW cc80-2 GAC-6-TTYG
N=6 shows activity.
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Oligonucleotide
name DNA sequence (5' to 3')
ZW6for AGATGATGGAATCAATGCGACTTCCATTTCGGCCCTATACGATATAA
ZW6rev TTATATCGTATAGGGCCGAAATGGAAGTCGCATTGATTCCATCATCT
ZW7for AGATGATGGAATCAATGCGACTTCTCATTTCGGCCCTATACGATATAA
ZWirev TTATATCGTATAGGGCCGAAATGAGAAGTCGCATTGATTCCATCATCT
ZW8for AGATGATGGAATCAATGCGACTTCTACATTTCGGCCCTATACGATATAA

ZW8rev

TTATATCGTATAGGGCCGAAATGTAGAAGTCGCATTGATTCCATCATCT




S.SauXf*

ST80

Recombinant S.SauXf* CcCc80-3 TCTA-6-RTTC
MSNTQKKNVPELRFPGFEGEWEEKQFADEFTKINQGLOIAINERKTEYSPELYFYITNEFLRPNSQT
KYFIENPPQSVIANKEDILMTRTGNTGKVVTNVFGAFHNNEFFKIKEFDKNLYDRLFLVEVLNSSKIQ
NKILSLAGSSTIPDLNHSDEFYSISSSYPLLREQQKIGKFEFSKLDRQIELEEQKLELLQQQKKGYMQ
KIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATRFDSKNIYIRITDIDEKSRKLNYQON
LTTPDELNNKYKLKRNDILFARTGASTGKSYIHKEEKDIYNYYFAGFLIKFKINEQONSPLFIYQFT
LTSKFNKWVKVMSVRSGQPGINSEEYAKLPLVLPNKLEQOQKIAKFLDRFDRQIELEKQKIEILQQQ
KKGLLOSMFIPGGSHHHHHH

Wild Type S.SauXf*
MSNTOQKKNVPELRFPEFEGEWEEKQFADFTKINQGLOTAINERKTEYSPELYFYITNEFLRPNSQT
KYFIENPPOSVIANKEDILMTRTGNTGKVVTNVFGAFHNNFFKIKFDKNLYDRLELVEVLNSSKIQ
NKILSLAGSSTIPDLNHSDEFYSISSSYPLLREQOQKIGKFEFSKLDROIELEEQKLELLOQOKKGYMQ
KIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATREFDSKNIYIRITDIDEKSRKLNYQON
LTTPDELNNKYKLKRNDILFARTGASTGKSY IHKEEKDIYNYYFAGFLIKFKINEQONSPLEFIYQFT
LTSKEFNKWVKVMSVRSGQPGINSEEYAKLPLVLPNKLEQQKTAKFLDRFDRQIELEKQKTIETILQQQ
KKGLLQSMFT

Reports for Job Dryden_X_zeta_MODs @ Soxcecss

SMRY Cels. 1 Movies 1

Motif Summary

Moditied % Motifs £ 0t Mo & Of Motifs 1n Mean Mean Motit
’ Motits Type oMo s % Partner Motit

Position Detected Detected Genome Modification QV Coverage
TCTANNNNNNRTT( B maA 1000% 92 2 96 27 6185 GAAYNNNNNNTAGA
GAAYNNNNNNTAGA 3 mhA 100 0% 92 %2 90 82 SO TCTANNNNNNRTTC

Modification QVs

10°

1 TCTANNNNNNRTTC
GAAYNNNNNNTAGA
Mot Clustered

104}

107 |

Motif Sites

107

10t}

S i iy

20 40 60 80 100 120 140 160
Modification QV




S.Saue*D
cc873
Recombinant S.Saue*D CcCc873-1 GAG-6-GAT
MSNTQKKNVPELRFPGFEGEWEEKSISSEFLKESKIKGSNGSHAKKLTVKLWGKGVVPKKETEFKGSD
NTQYYKRKAGQLMYGKLDFLNCAFGIVPDSLNNYESTIDSPSFDEFINGDSKFLLERIKLKSEYKKFE
GDIANGSRKAKRINODTFLSLPVFAPKYDEQLRIGEFFSKLDROQIELEEQKLELLOQOQOKKGYMQKI
FSQELRFKDENSEDYPHWENSKIEKYLKERNERSDKGOMLSVTINSGIIKFSELDRKDNSSKDKSN
YKVVRKNDIAYNSMRMWOGASGRSNYNGIVSPAYTVLYPTONTSSLFIGYKFKTHRMIHKFKINSQ
GLTSDTWNLKYKQLKNINIDIPVLEEQEKIGDFFKKMDILISKQKIKIEILEKEKQSFLOKMFLPG
GSHHHHHH
Wild Type S.Saue*D
MSNTQKKNVPELRFPGFEGEWEEKSISSFLKESKIKGSNGSHAKKLTVKLWGKGVVPKKETFKGSD
NTQYYKRKAGQLMYGKLDFLNCAFGIVPDSLNNYESTIDSPSFDEFINGDSKFLLERIKLKSEFYKKFE
GDIANGSRKAKRINODTFLSLPVFAPKYDEQLRIGEFFSKLDROQIELOQKQKLELLOQOQOKKGYMQKI
FSOQELRFKDENGEDYPHWENSKIEKYLKERNERSDKGOMLSVTINSGIIKFSELDRKDNSSKNKSN
YKVVRKNDIAYNSMRMIWQGASGKSNYNGIVSPAYTVLYPTONTSSLEIGYKFKTHRMIHKFKINSQ
GLTSDTWNLKYKQLKNINIDIPVLEEQEKIGDFFKKMDILISKQKIKIEILEKEKQSFLOKMFL*
1 2 3 4 5 6 7 8 9

1- marker 2- soluble cell extract 3- Nickel column flow through

4- Nickel column wash 1 5- Nickel column wash 2 6- Nickel column eluate
7- eluate after PD10 desalting and concentration

8- Final concentrated protein  9- CC398-1 purified protein marker



S.Saue*D
CC873-1
Recombinant S.Saue*D GAG-6-GAT

e*D clearly digests pUCl9 so the ATPase assay was used as we knew
the specificities of both TRDs.

Likely site: GAG-Nx-GAT

GAG-4-GAT 2 sites in pUCI19
GAG-5-GAT 0 sites in pUC19
GAG-6-GAT 2 sites in pUCI9

GAG-7-GAT 0 sites in pUC19

Oligonucleotide
name DNA sequence (5' to 3')
e*D6for AGATGATGGAATCAATGCGAGTTCCATGATGCCCTATACGATATAA
e*Dorev TTATATCGTATAGGGCATCATGGAACTCGCATTGATTCCATCATCT
e*D5for AGATGATGGAATCAATGCGAGTTCCAGATGCCCTATACGATATAA
e*Dbrev TTATATCGTATAGGGCATCTGGAACTCGCATTGATTCCATCATCT
e*D4for AGATGATGGAATCAATGCGAGTTCAGATGCCCTATACGATATAA
e*D4rev TTATATCGTATAGGGCATCTGAACTCGCATTGATTCCATCATCT

N=6 shows activity.
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SMRT results for S.

aureus strains

LGA251 and NCTC13435

LGA251
) SMRT® Portal @ Print
Reports for Job Dryden_LGA_Mods @ aodst
SMRT Cells: 2 Movies: 2
Motif Summary
Modified % Motifs # Of Motifs # Of Motifs In Mean Mean Motif
Motifs Type Partner Motif
Position Detected Detected Genome Modification QV Coverage
TCAYNNNNNCTWC 3 meA 100.0% 391 391 352.92 251.20 GWAGNNNNNRTGA
GWAGNNNNNRTGA 3 meA 100.0% 391 391 349.86 24353 TCAYNNNNNCTWC
GTANNNNNCTTC 3 meA 99.59% 245 245 348.71 251.31 GAAGNNNNNTAC
GAAGNNNNNTAC 3 mBA 99.59% 245 248 349,91 237.85 GTANNNNNCTTC
BTTGGTAVY 2 unknown  26.29% 127 483 38.52 249.23
f S
NCTC13435
2 SMRT® Portal @Print % Close
Reports for Job Dryden_NTCT_Mods BIOSOENCES”
SMRT Cells: 2 Movies: 2
Motif Summary
Modified % Motifs # Of Motifs # Of Motifs In Mean Mean Motif
Motifs Type Partner Motif
Position Detected Detected Genome Modification QV Coverage
CRAANNNNNNGTC 4 méA  100.0% 422 422 275.90 212.58 GACNNNNNNTTYG
GACNNNNNNTTYG 2 meA  100.0% 422 422 315.18 220.50 CRAANNNNNNGTC
GAAYNNNNNNTAGA 3 meA  100.0% 260 260 307.05 214.54 TCTANNNNNNRTTC
TCTANNNNNNRTTC 4 meA  100.0% 260 260 318.07 218.98 GAAYNNNNNNTAGA
GGATG 3 mBA  100.0% 2818 2818 327.54 220.52 CATCC
CATCC 2 mBA  100.0% 2818 2818 324,85 220.07 GGATG
DNNNNNNNASNGGATG 8 meA  26.07% 67 257 141.42 225.84




SUPPLEMENTARY INFORMATION FOR TABLES 5 AND 6.



SUPPLEMENTARY INFORMATION FOR TABLES 5 AND 6.

By combining all TRD 1 with all TRD 2 amino acid sequences and
searching sequence databases, we found that some of our
“artificial hybrids” described in Table 3 were actually present in
real strains of S. aureus. We present several examples below.

S.SauAU

A plasmid expressing S.SauAU with the M subunit was prepared but
not analysed further. The S.SauAU sequence matches that of the S
subunit of the Type I RM system in S. schweitzeri FSAQ084.

>S.SauAU
MSNTQKKNVPELRFPGFEGEWEEKKLGDLTTKIGSGKTPKGGSENYTNKGIPFLRSOQNTIRNGKLNL
NDLVYISKDIDDEMKNSRTYYGDVLLNITGASIGRTAINSIVETHANLNQHVCITIRLKKEYYYNEF
GOYLLSRKGKRKIFLAQSGGSREGLNFKEIANLKIFTPTIFEEQQKIGEFISKLDRQIELEEQKLE
LLOOQOKKGYMOKIFSQELRFKDENGEDYPDWEVTTIQONITKYTSSKKSSNQYADKDNSKGYPVYDA
VOEIGKDSNYDIEESYISTILKDGAGVGRLNLRPGKSSVIGTMGYIQSNNVDIEFLYYRMKVVDEKK
YIIGSTIPHLYFKDYSKETLYIPSSIQEQAKIGMEFISNLDKLIENKNLKLNCLKQLKQGLLOSMFT
PGGSHHHHHH

S. schweitzeri FSA084
CLUSTAL 0O(1.2.1) multiple sequence alignment

FSAO084 msn-tgkkvpelrfpgfegeweekklgevttkigsgktpkggsenytnkgipflrsgnir
S.SauAU MSNTQKKNVPELRFPGFEGEWEEKKLGDLTTKIGSGKTPKGGSENYTNKGIPFLRSQNIR

* Kk * :*:*******************: :*******************************
FSAO084 ngklnlndlvyiskdiddemknsrtyygdvllnitgasigrtainsivethanlnghvci
S.SauAU NGKLNLNDLVYISKDIDDEMKNSRTYYGDVLLNITGASIGRTAINSIVEIHANLNQHVCI

KKK AR AR A A KR A AR A AR AA KR AA KN A A A A AN A KA AR A A A A AR A AR AR A AR A A kA XA A XA XK

FSAO084 irlkkeyyynffegyllsrkgkrkiflagsggsreglnfkeianlkiftstifeeqgkvg
S.SauAU IRLKKEYYYNFFGQYLLSRKGKRKIFLAQSGGSREGLNFKEIANLKIFTPTIFEEQQKIG

KAXKAKKAKAKAKAKAKAAR AAKRKAAAKAAAKAA A A A AR A AR A AR AR AR A AR A A AR A A, Ak kA khhk ok

FSAO084 kffskldrgieleegklellgggkkgymgkifsgelrfkdengneypewkvtsigdvtky
S.SauAU EFISKLDROIELEEQKLELLOQOQKKGYMOKIFSQELRFKDENGEDYPDWEVTTIQNITKY

e K e AR A A A A KA AR A A A A AR KA A KA A AR A AR AR A A A AR A AR A A A A e oo kkokekkhohkkhookkk

FSAO084 tsskkssngyadkidskgypvydavreigkdsnydieesyisilkdgagvgrlnlrpeks
S.SauAU TSSKKSSNQYADKDNSKGYPVYDAVQEIGKDSNYDIEESYTISTLKDGAGVGRLNLRPGKS

KAXKAKKAKAKAKAKAKAAKXR o kXA AAAATAAK e kA XA AR A AR XA AR A A A AR A AR A A A AR Ak h*x *%

FSAO084 svigtmgylgannidleflyyrmkivdfkkyiigstiphlyfkdysketiyipssigeqga
S.SauAU SVIGTMGYIQSNNVDIEFLYYRMKVVDFKKYIIGSTIPHLYFKDYSKETLYIPSSIQEQA

KKK IAKEAIAK e Ko kKo ke AAXNKAAKNAKX e AAKAXAKAA XA A XA AN A AN A XN A XA K e kAKX KA XA AKX K

FSAO084 kigkfisnldkmienktrklnclkglkggllggmfi----------—
S.SauAU KIGMFISNLDKLIENKNLKLNCLKQLKOGLLOSMFIPGGSHHHHHH

khkk KAk hkkhkkhkKk oo kkkk khkkkhkhkkhkkhkhkkhkkkhkk kk K*k%k



S.SauJE GGA-6-RTGA
S.SauJE against subspecies 21262, a member of ST49

HsdS sequences from strain 21262.

>EH091218 This has TRD R + f*
MSNTQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNS
SKYISEEAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYF
LKNLILSSSIQONELWRKTLHVAFPKKINKNEIGKIKINYPKKQEQQKIGQFFSKLDRQIE
LEEQKLELLQQOKKGYMQOQKIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATR
FDSKNIYIRITDIDEKSRKLNYONLTTPDELNNKYKLKRNDILFARTGASTGKSYIHKEE
KDIYNYYFAGFLIKFEIDEQNNPLFIYQFTLTSKENKWVKVMSVRSGQPGINSEEYAKLP
LVLPNKLEQQKTIAEFLDREFDQOQIELEKQKIEILQOQKKGLLOSME' T

>EHO092010 This has TRD J + E
MSNTQKKNVPELRFPGFEGEWEEKKLEDIIKVNSGKDYKHLDKGDIPVYGTGGYMTSVSE
PLSEIDAVGIGRKGTINKPYLLEAPFWTVDTLEFYCTPKKETDILFILSLEFRKINWKVYDE
STGVPSLSKQTINKINREVPTNKEQQKIGKFFSKLDRQIELEEQKIELLOQOKKGYIQKI
FSQELRFKDENGDDYPEWEETTIQETAQINTGKKDTKDAITNGSYDEFYVRSPIVYKINTE
SYEGEAILTVGDGVGVGKVFHYVNGKEDYHQRVYKISDFKNYYGLLLEFYYFSQONFLKETK
KYSAKTSVDSVRKDMVANMKVPRPIYIEQEKIGQFIKKVDNKIKIQKQVIELLKQRKKAL
LOKMFI

CLUSTAL 0O(1.2.1) multiple sequence alignment

EH091218 msntgkknvpelrfpgfegeweekklgevakiydgthgtpkytnegikflsveniktlns
S.Saudk MSNTQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHL--=-==——-—-— EKGDIPVYGT
EH092010 msntgkknvpelrfpgfegeweekklediikvnsgkdykhl--------- dkgdipvygt

kAhkkhkkhkkhkrkhkkhkhkhkkhkkhkrhkkhkhkhrkkhkkkxkhk*x*x* .. *: _*._ .k .
EH091218 skyiseeafekefkirpefgdilmtrigdigtpnivssnekfayyvslallk--tknlns
S.SaudJkE GGYMTSVS—----- EPLSEIDAVGIGRKGTINKPYLLEAP---FWITVDTLFYCTPKKETDI
EHO92010 ggymtsvs—---- eplseidavgigrkgtinkpylleap---fwtvdtlfyctpkketdi

*ro.o : oo XXX % e - Lo

EH091218 yflknlilsssignelwrktlhvafpkkinkneigkikinypkkgeggkiggffskldrg
S.SaudJE LF----- ILSLFRKINWKVYDESTGVPSLSKQTINKINREFVPSNKEQQOKIGEFFIKLDRQ
EHO092010 1f--——- 1lslfrklnwkvydestgvpslskqt1nk1nrfvptnkeqqk1gkffskldrq

* . * R . . . :.*: * ** *.: ****** * Kk kkhkkkkx
EH091218 ieleegklellqgggkkgymgkifsgelrfkdengedypdwkekklgditegsmygigas-
S.SaudE IELEEQKLELLQQOKKGYMOKIFSQELRFKDENGKDYPEWEETTIKETAQINTGKKDTKD

EH092010 leleeqklelquqkkgquklfsqelrfkdengddypeweetthelaqlntgkkdtkd

******* ********** *************** *** * *

EH091218 atrfdskniyiritdideksrklnygnlttpdelnnkyklkrndilfartgastgksyih
S.SaudE AITNGSYDFYVRSPIV-YK-—-=-—-=-—=-———————— INTFSYEGEAILTVGDGVGVGKVFEFHY
EHO92010 aitngsydfyvrspiv-yk--—---------———- 1ntfsyegealltvgdgvgvgkvfhy
* * ::*:* . * *.:. . . * % . *.. * k.
EH091218 keekdiynyyfagflikfeidegnnplfiygftltskfnkwvkvmsvrsggpginseeya
S.SaudE VNGK--FDYHQRVYKIS-DFKNYYGLLLEFYYF--SONFLKETKKYSAKTSVDSVRKDMIA
EH092010 vngk——fdthrvykls dfknyyglllfyyf——sqnflketkkysaktsvdsvrkdmva
* o : *i: H S R S
EH091218 klplvlpnkleqggkiaefldrfdggielekgkieilqgggkkgllgsmfi----------
S.SaudE NMKVPRPIYTIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSLLOKMFIPGGSHHHHHH
EH092010 nmkvprplyleqeklgqflkkvdnklququlellqukkallqkmfl ——————————

** ** o Kk o . . .. ** ** * * ** *** * x K

The above alignment shows that SauJE is identical to the EH092010
sequence from this strain.



S.SauJE

GGA-6-RTGA

Sub species 51262, a member of ST49

CLUSTAL O0(1.2.1) multiple sequence alignment
TRD R and TRD f* against EHO091218, the second HsdS in this strain.

CC80-3
EHO91218
CC72-1

CC80-3
EHO91218
CC72-1

CC80-3
EHO91218
CC72-1

CCc80-3
EH091218
CC72-1

CCc80-3
EH091218
CC72-1

CCc80-3
EHO91218
CC72-1

CCc80-3
EHO91218
CC72-1

msntgkknvpelrfpgfegeweekklgevakiydgthgtpkytnegikflsveniktlns
MSNTQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNS

skyiseeafekefkirpefgdilmtrigdigtpnivssnekfayyvslallktknlnsyf
SKYISEEAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYF

lknlilsssignelwrktlhvafpkkinkneigkikinypkkgeqggkiggffskldrgie
LKNLILSSSIQONELWRKTLHVAFPKKINKNEIGKIKINYPKKQEQQKIGQFFSKLDRQIE

—————————————————————— QELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATR
leegklellqgggkkgymgkifsgelrfkdengedypdwkekklgditegsmygigasatr
LEEQKLELLQQOQKKGYMOKIFS == == === == == —m — oo o e o e

FDSKNIYIRITDIDEKSRKLNYONLTTPDELNNKYKLKRNDILFARTGASTGKSYIHKEE
fdskniyiritdideksrklnygnlttpdelnnkyklkrndilfartgastgksyihkee

KDIYNYYFAGFLIKFKINEQNSPLEFIYQFTLTSKENKWVKVMSVRSGOPGINSEEYAKLP
kdiynyyfagflikfeidegnnplfiygftltskfnkwvkvmsvrsggpginseeyaklp

LVLPNKLEQOKIAKFLDRFDROIELEKQKIEILQOQOKKGLLQOSMFET
lvlpnkleggkiaefldrfdggielekgkieilqgggkkgllgsmfi



S.SauJE GGA-6-RTGA

S.SauJE against ST49 strain “Tager 104"

The ST49 Tager genome has the same TRD combinations as the ST49
strain 21262.

PATRIC db
>fig|1381115.3.peg.1063|VBIStaAur301678 1063 Type I restriction-modification
system, specificity subunit S (EC 3.1.21.3) [Staphylococcus aureus subsp.

aureus Tager 104 | 1381115.3] This is TRD R+f*
MSNTQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPKYTNEGIKFLSVENIKTLNS
SKYISEEAFEKEFKIRPEFGDILMTRIGDIGTPNIVSSNEKFAYYVSLALLKTKNLNSYF
LKNLTILSSSIQNELWRKTLHVAFPKKINKNEIGKIKINYPKKQEQQOKIGQFFSKLDRQIE
LEEQKLELLQQOKKGYMOKIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASATR
FDSKNIYIRITDIDEKSRKLNYONLTTPDELNNKYKLKRNDILFARTGASTGKSYIHKEE
KDIYNYYFAGFLIKFEIDEQNNPLEIYQFTLTSKENKWVKVMSVRSGQPGINSEEYAKLP
LVLPNKLEQOKIAEFLDRFDQOQIELEKQKIEILQQQKKGLLQSMFE T

>fig|1381115.3.peg.2628 |VBIStaAur301678 2628 | Type I restriction-modification
system, specificity subunit S (EC 3.1.21.3) [Staphylococcus aureus subsp.
aureus Tager 104 | 1381115.3] This is TRD J+E
MSNTQKKNVPELRFPGFEGEWEEKKLEDITKVNSGKDYKHLDKGDIPVYGTGGYMTSVSE
PLSEIDAVGIGRKGTINKPYLLEAPFWTVDTLEFYCTPKKETDILFILSLFRKINWKVYDE
STGVPSLSKQTINKINRFVPTNKEQQKIGKFFSKLDRQIELEEQKIELLQQOQKKGYIQKT
FSQELRFKDENGDDYPEWEETTIQETAQINTGKKDTKDAITNGSYDFYVRSPIVYKINTF
SYEGEATILTVGDGVGVGKVFHYVNGKEDYHQRVYKISDFKNYYGLLLFYYFSONFLKETK
KYSAKTSVDSVRKDMVANMKVPRPIYIEQEKIGQFIKKVDNKIKIQKQVIELLKQRKKAL

LOKMFI

S.SauJE against ST49 Tager 104 GGA-6-RTGA

CLUSTAL O(1.2.1) multiple sequence alignment

S.SauJE MSNTQKKNVPELRFPGFEGEWEEKKLGDLIKVNSGKDYKHLEKGDIPVYGTGGYMTSVSE
fig|1381115.3.peg.2628|VBIStaAur301678 2628 MSNTQKKNVPELRFPGFEGEWEEKKLEDI IKVNSGKDYKHLDKGDIPVYGTGGYMTSVSE
- EEE R R EEEEEEEEEEEEEEEEEEEEE] *:************:******************
S.SauJE PLSEIDAVGIGRKGTINKPYLLEAPFWTVDTLFYCTPKKETDILFILSLFRKINWKVYDE
fig|1381115.3.peg.2628|VBIStaAur301678 2628 PLSEIDAVGIGRKGTINKPYLLEAPFWTVDTLFYCTPKKETDILFILSLFRKINWKVYDE
RS S S S S S S S S S S SESSSSSSSSSSSSSSSSSSSESEE S S SR SRR R R RS R RS SRS EE]
S.SauJE STGVPSLSKQTINKINRFVPSNKEQQKIGEFFIKLDRQIELEEQKLELLQQQKKGYMQKI
fig|1381115.3.peg.2628 |VBIStaAur301678 2628 | STGVPSLSKQTINKINRFVPTNKEQQKIGKFFSKLDRQIELEEQKIELLOQQQKKGY IQKT
- ********************:********:** ************:**********:***
S.SauJE FSQELRFKDENGKDYPEWEETTIKEIAQINTGKKDTKDAITNGSYDFYVRSPIVYKINTF
fig|1381115.3.peg.2628|VBIStaAur301678 2628 FSQELRFKDENGDDYPEWEETTIQEIAQINTGKKDTKDAITNGSYDFYVRSPIVYKINTF
- ************'**********:************************************
S.SauJE SYEGEAILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLFYYFSONFLKETK
fig|1381115.3.peg.2628 |VBIStaAur301678 2628 | SYEGEAILTVGDGVGVGKVFHYVNGKFDYHQRVYKISDFKNYYGLLLEYYFSONFLKETK
- RS S S S S S S S S S S SESSSSSSSSSESESSSSSSSESEE S S SRR R R R R R SRR S EEEEEES
S.SauJE KYSAKTSVDSVRKDMIANMKVPRPIYIEQKKIGQFIKRVDNKTKIQKQVIELLKQRKKSL
fig|1381115.3.peg.2628|VBIStaAur301678 2628 KYSAKTSVDSVRKDMVANMKVPRPIYIEQEKIGQFIKKVDNKIKIQKQVIELLKQRKKAL
- ***************:*************:*******:**** ***************:*

S.SauJE LQKMFIPGGSHHHHHH

fig|1381115.3.peg.2628|VBIStaAur301678_2628| LOKMFI----=-———-—

* Kok Kok K



S.SauNQ ACC-5-RTGT

This TRD pair was found in strains KPL1845 (ST96) and 21343 (ST88).
Subspecies 21343 contains SauNQ and a novel TRD (NOVEL 1) paired
with TRD K.

>EHQ67679 THIS IS TRD NOVEL 1 + TRD K
MSNTQKKNVPELRFPGFEGEWEEKKLGEVATFAKGKLGAKKDVSQONGVPVILYGELYTKY
GAIVSKIFSKTDIPENKLKMAKKNDVLIPSSGETAIDIATASCIYLNKGVAVGGDINILT
POKQODGRFISLSINGINKNELSKYAQGKTVVHLYNNDIKNLKIAFPSEFEEQVRIGNEEFES
KLDRQIELEEQKLELLQOQOKKGYMOKIFSQELRFKDENGNDYPKWEEKKIEDIASQVYGG
GTPNTKIKEFWNGDIPWIQSSDVKVNDLILQQCNKFISKNSIELSSAKLIPANSIAIVTR
VGVGKLCLVEFDYATSQDFLSLSSLKYDKLYSLYSLLYTMKKISANLOQGTSIKGITKKEL
LDSIIKIPHNLEEQOKIGDLEFYKIDKYISEFNKCKIEILKSLKQGLLKKMET

>EHQ71248 THIS IS TRD N+Q ACC-5-RTGT

MSNTQTKNVPELKFPEFEGEWEEKKLGEFAGKVTKKNVDKKYIETLTNSAELGIISQKDY
FDKEISNIDNIKKYYVVEENDEVYNPRISNYAPFGPVNRNKLGKKGVMSPLYTVEKIQNI
DLNFIEFYFKSSKWYRFMALNGDSGARADRESIKNRTFMEMPLHIPCMDEQIKIGQFFSK
LDRQIELEEQKLELLOQOQOKKGYMOKIFSQELRFKDENGNDYPEWEERRFADIFKFHNKLR
KPIKENLRVKGSYPYYGATGIIDYVDDEFIFDGNYLLIGEDGANIITRSAPLVYLVNGKEW
VNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQPKLNIQNLKIISVVISTNLEEQQK
IGSFLSKLDRQIDLEEQKLELLQORKKALLKSMEV

SPECIES KPL1845 CONTAINS THREE Saul S SUBUNITS.

>ETD06224 THIS IS TRD N+Q ACC-5-RTGT
MSNTQTKNVPELKFPEFEGEWEEKKLGEFAGKVTKKNVDKKY IETLTNSAELGI ISQKDY
FDKEISNIDNIKKYYVVEENDFVYNPRISNYAPFGPVNRNKLGKKGVMSPLYTVFKIQONT
DLNFIEFYFKSSKWYRFMALNGDSGARADRFSIKNRTFMEMPLHIPCMDEQIKIGQFFSK
LDRQIELEEQKLELLOQQKKGYMOKIFSQELRFKDENGNDYPEWEERRFADIFKFHNKLR
KPIKENLRVKGSYPYYGATGIIDYVDDFIFDGNYLLIGEDGANIITRSAPLVYLVNGKFW
VNNHAHILSPLNGNIQYLYQVAELVNYEKYNTGTAQPKLNIQNLKIISVVISTNLEEQQOK
IGSFLSKLDRQIDLEEQKLELLQORKKALLKSMFV

>ETD11204 THIS HAS TWO NOVEL TRDS, NOVEL 2 + NOVEL 3.
MTEQINTPELRFPEFKNEWSYDLVSDVVTNKSKKFDPKKEEAKKDIELDS IEQNTGRLLD
TYISNDFTSQKNKFNKGNVLYSKLRPYLNKYYYATIDGVCSSEIWVLNTLNKDVLANKFL
YYFIQTNRFSSVTNKSAGSKMPRADWELVKNIRLYKGSIEEQEKIGYFFSKLDRQIELEE
KKLELLEQQKKGYMOKIFAQELRFKDENGNDY PDWVTKKLGDIGKVAMNKRIYKNETTEN
GEIPFYKIGNFGKNADTFITREKFDEYKEKYPYPNVGDILISASGSIGRTIEYTGEDAYY
ODSNIVWLNHNDEVINKYLKYFYKIVKWSGIEGTTIKRLYNKNILNTKIELPTVEEQYKM
ANFLSKLDKIIDIQIEKIELLKQRKQGLLQKMFV

>ETD09130 THIS HAS A NOVEL TRD (NOVEL 4) PAIRED WITH TRD f*
1MSNTQKKNVPELRFPEFEGEWKDVKFVSIFQEVSNKTSDLAKY PLFSLTVEKGITPKTER
61YKRDFLVKKSDNFKIVEPRDIVYNPMNVTLGAIDLSKYNYDIALSGYYHVMKIINSFNPD
121FISNFLKTEKMIIHYKKIATGSLMEKQRVHFSEFKNI IKKFPTNKEQQKIGDFFSKLDRQ
181 IELQVOKLELLQQQOKKGYMQKIFSQELRFKDENGEDY PDWKEKKLGDITEQSMYGIGASA
241TRFDSKNIYIRITDIDEKSRKLNYQNLTTPDELNNKYKLKRNDILFARTGASTGKSY IHK
301EEKDIYNYYFAGFLIKFEIDEQNNPLFIYQFTLTSKFNKWVKVMSVRSGQPGINSEEYAK
361LPLVLPNKLEQQKIAEFLDRFDQQIELEKQKIEILOQQKKGLLOSMFI



PROMALS ALIGNMENT OF TRD AMINO ACID SEQUENCES WITH SECONDARY
STRUCTURE PREDICTIONS.

”

\\e

secondary structure.

means beta strand and “h

PROMALS alignment of all first TRDs.

Conservation:

NOVEL_4_189
Z_GAC_191_
NOVEL2_194

NOVELL_199
R_GARA_192
J_GGA_172

N_ACC_198

0_CAAC_195
T CAAG 199
C_GWAG_206
M CAG 203

X_TCTA 192
B AGG 199

A CCAY 203
e*_GAG_190
V_CNGA 210
b*_GGHA_200

Consensus_ss:

Conservation:

NOVEL_4_189
Z_GAC_191_
NOVEL2_194

NOVELL_199
R_GARA 192
J_GGA_172

N_ACC_198

0_CAAC_195
T _CAAG_199
C_GWAG_206
M_CAG_203

X_TCTA_192
B_AGG_199

A CCAY 203
e*_GAG_190
V_CNGA 210
b*_GGHA_200_

Consensus_ss:

Conservation:

NOVEL 4 189
72 GAC 191
NOVEL2 194

NOVEL1 199
R GARA 192
J_GGA_172

N_ACC_198

0_CAAC_195
T _CAAG_199
C_GWAG_206
M_CAG_203

X_TCTA_192
B_AGG_199

A_CCAY 203
e* _GAG_190
V_CNGA_210
b*_GGHA_200_

Consensus_ss:

Conservation:

NOVEL_4 189
7 GAC 191
NOVEL2 194

NOVEL1 199
R_GARA 192
J GGA_172

N_ACC_198

O_CAAC_195
T CAAG 199
C_GWAG_206
M _CAG_203

X_TCTA_192
B AGG_199

A _CCAY 203
e* GAG_190
V_CNGA 210
b* GGHA_200

Consensus_ss:

PR R RRRRRRRRRR R

114
116
116
123
115
100
119
121
124
129
126
116
119
126
113
134
123

178
180
183
188
181
161l
187
184
188
195
192
181
188
192
179
199
189

999876797999999798898665 5 5
M--TEQINTPELRFPEFKNEWSYDLVSDVVTNKSKKFDPKK
MSNTQTKNVPELRFPGFEGEYSLDIFGNLATNKSEKFNPQON
MSNTQKKNVPELRFPEFEGEWKDVKEFVSIFQEVSNKTSDLA
MSNTQKKNVPELRFPGFEGEWEEKKLGEVATFAKGKLGAKK
MSNTQKKNVPELRFPGFEGEWEEKKLGEVAKIYDGTHQTPK
MSNTQKKNVPELRFPEFEGEWEERKLGDLIKVNSGKDYKH

”

means

MSNTQKKNVPELRFPGFEGEWEEKKLGEFAGKVTQKNVDKKY

MSNKQKKNVPELRFPGFEGEWEEKKLGEVGTFTSGGTPLKS

MSNTQTKNVPELRFPGFEGEWEEKELGEIFQIISGSTPLKSN

MSNTQTKNVPELRFPGFEGEWEEKQVGELLEFKNGLNKGKE
MSNTQTKNVPELRFPGFEGEWEEKKLEDLGLFQKSYSFSRA

MSNTQKKNVPELRFPGFEGEWEEKQFADFTKINQGLQIAINE
MSNTQKKNVPELRFPGFEGEWEEKQLGDLTDRVIRKNKNLES
MSNTQKKNVPELRFPGFEGEWEEKQLGDLTTKIGSGKTPKGG

MSNTQKKNVPELRFPGFEGEWEEKSISSFLKESKIKGSNGS

———————————— EEAKKDIELDSIEQNTG
———————————— ENASIDIELDCIEQNTG
———————————— KYPLFSLTVEKGITPKT
DVSQONGVPVILYGELYTKYG

YTNEGIKFLSVENIKTLNS
LDKGDIPVYGTGGYMTS—--

IETLTNSAELGIISQKDYFDKEIL
KSEYWNGDIPWITTGDIHNIKR
KEFYENGNINWVKTTDLNNSKV

YFGSGSSIVNFKDVENNRS

KEGNGKTKHIHYGDIHSKFK
RKTEYSPELYFYITNEFLRPNS
KKPLTISGQLGLIDQTEYFSKSV
SENYTNKGIPFLRSQNIRNGKL
HAKKLTVKLWGKGVVPKKET

MSNTGKMNVPELRFPGFEGEWEEKELRELRNPKDKYSYTGGPFGSDLKKSDYTTDGIQIIQLONIGDGYF

MSNTQKKNAPELRFPEFEGEWKEKKLEDTLEFIKDGTHGTH

ENVNNGPWLLSAKNIKNNKI

eee ceeeeeeeeeee eeeeeeeeee
5
RLLDTY-—---— ISNDFTSQKNKEFNKGNVLYSKLRPY---LNKYYYATI----DGVCSSEIWVLNTLNK-D
RLIKIY-—---- NSKEFSSQKNKEFNPONVLYGKLRPY---LNKYYFTKK----SGVCSSEIWVLKSTKE-D
ERYKRDFL----- VKKSDNFKIVEPRDIVYNPMNVT---LGAIDLSKYN--YDIALSGYYHVMKIIN---
AIVSK--IFS-KTDIPENKLKMAKKNDVLIPSSGETAIDIATASCIYLN--KGVAVGGDINILTPQ---—
SK--—-- YIS-EEAFEKEFKIRPEFGDILMTRIGDI----GTPNIVSSN--EKFAYYVSLALLKTK----
***************** VSEPLSEIDAVGIGRKGTI----NKPYLLEA----PFWTVDTLFYCTPEK---
S-——————————- NIDNIKKYYVVEENDFVYNPRMSNYAPFGPVNRNKLG--KKGVMSPLYTVFKIQ---—
ENITN--FIT-EKGLNESSAKLITNEAILIAMYGQGK-TRGMSAILNF----EATTNQACAIYQ---—-— T
THSKE--KIT-EYAMKSLKLKLVPKNSVLIAMYGGFN-QIGRTGLLK----IDATINQAISALLMNH---

INTNNLTGKV-NVNSKELKNYSVEKGDVFFTRTSEVIGEIGYPSVILNDP-ENTVFSGFVLRGRPKSGID
TVLDSD-GNI-PNIIEKAVFELIQKGDIVFADASEDYSDLGKAVMIDFEP-NSLISGLHTHLFRPLN---

QTKYF--—-—-—- IENPPQSVIANKEDILMTRTGN----TGKVVTNV----FGAFHNNFFKIKFDKN---
SSK-—=——=—=—=—-— NLENYTLIKNGEFAYNKSYSNGYPLGAIKRLTRY--DSGVLSSLYICFSIKS---
NLNDLV-YIS-KDIDDEMKNSRTYYGDVLLNITGAS---IGRTAINSIVE-THANLNQHVCIIRLKK--~
| KGSDNTQYYKRKAGQLMYGKLDFL---NCAFGIVPDS--LNNYESTIDSPSFDFI-~-~
YNSNKV-FTS-NEKAEVLKSCNVFPGDIVIAKMADP---TIARAAIVPDNNIGKYLMASDGIRLSVDT -~V

IISSDDRKISESDYKKIYKNYKLEKGDLLLTIVGTI----GRAAIVKNP--NNIAFQRSVAILKTKA-~~

e ee eeeeee eeee eeeee
9 99 799 9999898998
VLANKFLYYFIQTNRFSS-VINKSAG----SKMPRADWELVKNIRLYKGS-IEEQEKIGYFFSKLDRQIE
KLLNLFLYYFIQTKRYSD-VASKSAG----SKMPRADWGLIENIRVYFPE-LCEQQKIGQFFSKLDRQIE
SFNPDFISNFLKTEKMIIHYKKIATGS--LMEKQRVHFSEFKNIIKKFPT-NKEQQKIGDFFSKLDRQIE
KQDGRFISLSINGI-NKNELSKYAQG----KTVVHLYNNDIKNLKIAFPSEFEEQVRIGNFFSKLDRQIE
NLNSYFLKNLILSSSIQNELWRKTLHV---AFPKKINKNEIGKIKINYPK-KQEQQKIGQFFSKLDRQIE
EADILFILSLFRKINWKL----YDES----TGVPSLSKQTINKINRLVPT-NKEQQKIGEFFSKLDRQIE
NIDLNFIEFYFKSSKWYRFMALNGDSGA-RADRFSIKDRTFMEMPLHIPC-MDEQIKIGQFFSKLDRQIE
NQONINFVFQYFQK--LYEFLRSLSNE----GSQKNLSLSLLKEITLNYPN-EQEQKKIGDFFSKLDRQIE
ETNPEFIQAFLNYQ-VKGWKRYAASS----RKDPNITKKDIEQFKVPYVS-INEQQKIGEFFSKIDHQIE
LINNNFKRYVFFTNSFRKEMITKSSM----TTRALTSGTAINKMKVIYPVSAKEQKKIGDFFSKLDRQIE
NAISNFLIFYTKTLSYKKFIRQQGTG----ISVLGISKKSLLNLNVLIPRSELEQQKIGQFFSKLDRQIE
LYDRLFLVEVLNSSKIQNKILSLAGS----STIPDLNHSDFYSISSSYPL-LREQQKIGKFFSKLDRQIE
EMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNVSVNDFFTILIKYPS-LEEQQKIGKFFSKLDRQIE
EYYYIFFGQYLLSRKGKRKIFLAQSG----GSREGLNFKEIANLKIFTPTIFEEQQKIGKFFSKLDRQIE
NGDSKFLLERIKLKSFYKKFGDIANGS---RKAKRINQDTFLSLPVFAPK-YDEQLRIGEFFSKLDRQIE
HFNTKFVLECINRKSFRKKVEDNSSG----STRMRIGLSTLGSLTLKTTT-LKEQQKIGQFFSKLDRQIV
TYDVGFIFQLFQTKYFKNLLLRKQVV----SAQPGLYLGDIRKIKISITNIIEEQRKIGIFFSKLDRQIE
hhhhhhhhh hhhhhhhhhh hhhhh ee hhhhhhhhhhhhhhhhhhh

977899999899
LEEKKLELLEQQ 189
LEEQKLELLQQQ 191
LOVQKLELLQQQ 194
LEEQKLELLQQQ 199
LEEQKLELLQQQ 192
LEEQKLELLQQQ 172
LEEQKLELLQQQ 198
LEEQKLELLQQQ 195
LEEQKLELLQQQ 199
LEEQKLELLQQQ 206
LEEQKLELLQQQ 203
LEEQKLELLQQQ 192
LEEQKLELLQQQ 199
LEEQKLELLQQQ 203
LOKQKLELLQQQ 190
LEEQKLELLQQQ 210
LEEQKLELLQQQ 200
hhhhhhhhhh

alpha helix in the consensus

56
58
58
61
60
57
65
63
64
60
61
64
65
64
61

61

113
115
115
122
114

118
120
123
128
125
115
118
125
112
133
122

177
179
182
187
180
160
186
183
187
194
191
180
187
191
178
198
188



PROMALS alignment of all second TRDs.

Conservation:
NOVEL3_205
S_GCA_200
d* CYAA 220
a* GAA 208
E_TCAY 194
W _CRAA 211
Q ACAY 197
G _ACA 196
f* GAAY 224
L TTTA 213
Y CTA 209

U GAY 193
I_YTCA 220
K CGA 212
D_ATC_204
c* GAY 209
P AGG_214
F_TTAA 216
H_TAC_206
Consensus_ss:

Conservation:
NOVEL3 205
S_GCA 200
d* CYAA 220
a* GAA 208
E_TCAY 194
W_CRAA 211
Q ACAY 197
G_ACA 196
£* GRAAY 224
L TTTA 213
Y CTA 209

U GAY 193

I _YTCA 220
K CGA 212

D _ATC 204
c* GAY 209
P AGG 214
F_TTAA 216
H_TAC_206
Consensus_ss:

Conservation:
NOVEL3 205
S GCA 200
d* CYAA 220
a* GAA 208
E_TCAY 194
W_CRAA 211
Q ACAY 197
G_ACA 196
£* GAAY 224
L TTTA 213
Y CTA 209
U_GAY 193

I _YTCA 220
K CGA 212

D ATC 204
c*_GAY_ 209
P AGG 214
F_TTAA 216
H TAC 206
Consensus_ss:
Conservation:
NOVEL3 205
S GCA 200
d* CYAA 220
a* GAA 208
E_TCAY 194
W _CRAA 211
Q ACAY 197
G ACA 196
£* GAAY 224
L TTTA 213
Y CTA 209
U_GAY 193
I_YTCA 220
K _CGA_212
D_ATC_204
c*_GAY 209
P_AGG 214
F_TTAA 216
H_TAC_206
Consensus_ss:

P RRPRRRPRRRRRRERRRRRP P&

177
172
192
180
166
183
169
168
186
185
181
165
192
184
176
181
186
188
178

998979999799999989696797 9 5
KKGYMQKIFAQELRFKDENGNDYPDWVTKKLGDIGKVAMNKRIYKNE--—-—-——— TTENGEIPFYKIGNFEG
KKGYMQKIFSQELRFKDENGNDYPDWTNERLGEVTTVTMGQSPKSVN-———-— YTDNSNDTVLIQGNADIE
KKGYMQKIFSQELRFKDENGNDYPEWENVMLQKVLKDKTEGIKRGPFGGALKKDIFVESGYAVYEQRNAT
KKGYMQKIFSQELRFKDENGNDYPEWENKRIEDIANVNKGFTPSTNN-——-— NEYWDNNDKNWLSIAGMN
KKGYMQKIFSQELRFKDENGNDYPEWEETTIKETAQINXGKKDTKD-——-—-—-——— AITNGSYDFYVRSPIV
KKGYMQKIFSQELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIK---DPKWFNKESDIGWLRISDVT
KKGYMQKIFSQELRFKDENGEDYSEWEERRFADIFKFHNKLRKPIKE----—-— NLRVKGSYPYYGATGITI
KKGYMQKIFTQELRFKDENGEEYPEWENKFIKDIFIFENNRRKPITS—-—-—-—-— SLREKGLYPYYGATGIT
KKGYMQKIFSQELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASA-———-———— TRFDSKNIYIRITDID
KKGYMQKIFSQELRFKDENGNDYPNWRTIELKNILENIVDNRGKTPD--—--——— NAPSEKYPLLEVNALG
KKGYMQKIFSQELRFKDENGNDYPDWEKKKLKEIACVYTGNTPSKKE-——-— NIYWNKGEYVWVTPTDIN
KKGYMOKIFSQELRFKDENGEDYPDWEVTTIQNITKYTSSKKSSNQY-——-——-— ADKDNSKGYPVYDAVQET
KKGYMOKIFSQELRFKNENGNDYPDWERIKFFDVIDKVIDFRGRTPK---KLNMEWSDEGYLALSAVNVK
KKGYMOKIFSQELRFKDENGNDYPKWEEKKIEDIASQVYGGGTPNTK—-—-—-— IKEFWNGDIPWIQSSDVK
KKGYMQKIFSQELRFKDENGEDYPHWENSKIEKYLKERNERSDK-————————-————— GOMLSVTINSGI
KKGYLQKIFSQELRFKDENGNDYPEWRFARFKDFMYKPINIRPAINI-—-——-——-————— SKSELLTVKLHC
KKGYMOKIFSQELRFKDESGNDYPDWEEKELGEVADRVIRKNKNFES----KKPLTISGQLGLIDQTEYF
KKGYMQOKIFSQELRFKDEEGKDYPDWKSKSIQEIFENKGGTALETE-——-——-——-— FNFDGNYKVISIGSYS
KKCYIQKIFSQELRFKDEEGNYYKGWNKKQLKDVLEFSNKRTINE-—-—-—=-——-————— NEYPVLTSSRQG
hhhhhh eeceeecheeeee EEEEEEEEEE]

5 7
KNADTFITR--EKF----DEYKEKYPYPNVGD-ILISASG---—-— SIGRTIEYTG--EDA-YYQDSNIV
NGLINPR-—=-==-=-—-=—=--— IYTREVTKLIQKDE-IILTVRA-—---—— PVGKLAMAQIN----— ACIGRGVC
YDISNFRYY-INEN----KYKEMQSFSVQPND-IIMSCSG--—----— TIGRLALIPH-NYTK-GIINQALI

QKYLY-KGN-KGIS----KDAAKNYMKVKNDT-LIMSFKL--—----— TIGKLAIVKAP----- LYTNEAIC

KGYIDFNVE-AKYGNLDLYTRWMRGNELYKGQ-VLFTTEA---—-— PMGNVAQVPDNKG---YILSQRTI
VNDLILQOQCNKFISK--NSIELSSAKLIPANS-IAIVTRV-—---—— GVGKLCLVEFD----— YATSQDFL
IKFSELDR--KDNS----SKNKSNYKVVRKND-IAYNSMRM-—--—-— WQGASGKSNYN--—--— GIVSPAYT
KGIEK-ANI-NRVL----KLGATNYYKRFEGQ-FIYGKQONF--—-— FNGAFDIVPKKFDG--LYSSSDVP
SKSVS——-—————=————-—— SKNLENYTLIKNGE-FAYNKSYSN--GYPLGAIKRLTRYDS---GVLSSLYI
INSTYNDON-IRVN----KNKKTEKYILSKGD-LAMVLNDKTKDGKIIGRSIFIDKDNQ---YIYNQRTE
LILQOSDYYKDRKTF----AESNIGYFILPKNH-ITYRSRS—-—----— DDGIFKFNLNLMIDV-GIISKYYP

ge geecee geeeee SEEE Ee

6 5 7 98 76 7
WLNHND-EVINKYLKYFYKI-—---- VKWSGIEG----TTIKRLYNKNILNTKIELPT-VEEQYKMANFLS
SIKG------ DKFLYYFLEWFATONKWIRFSQG----STFESISGNDIRNIHIKIPV-EDERTKIIKLLN
RFRTNH-KIRSEFFLIFMRSNOQMQRKILEANPG---SAITNLVPVKELKLIPFPLPV-KFEQDKISQFIH
HEIWKVNKINTEFIYYYLNSL---NISTFGVQA----VKGVTLNNDSINSIIVKLPN-EEEQNIIAKFLL

KISDFK-NYYGLLLFYYFSQN-FLKETKKYSAK----TSVDSVRKDMIANMKVPRPI-YIEQKKIGQFIK
IFLKP--KFNLFFMYYWLEYF--KDKWSKYGQP----GSQVNLNSEIVKSQTLNMPS-NHEQEKVGQFFN
ILSPL--NGNIQYLYQVAEL----VNYEKYNTG----TAQPKLNIQNLKIINVVISTNLEEQQKIGSFLS
VVKSN--DHNLFFMNYYLNF----KELRAFVTG----NAPAKLTHANLCNINLKIPC-LTEQDKVSALLK
KFKINE-QNSPLFIYQFTLTSKFNKWVKVMSVR----SGQPGINSEEYAKLPLVLPN-KLEQQKIAKFLD
GLRVNN-NNLPSFIYYMLSYKGNQKKIKRIQMG----AVQPSVKVSQFKFIKYLVPI-KDEQEKVAKLLI
AVVPFE-NINIDYLYYISDSL--STFMKSIAGK----TATQIVNKNTFENLEIYLAP-FEEQNKIADLIS
YIQSN--NVDIEFLYYRMKVV----DFKKYIIG----STIPHLYFKDYSKETLYIPSSIQEQAKIGMFIS
AFNSNE-KITDNFLASLLSSENVYNDLLKLCSG----ATAKGVSQKNLNRLYVTIPHSISEQEEIAEFFR
SLSSLK--YDKLYSLYSL--LYTMKKISANLQG----TSIKGITKKELLDSIIKIPHNLEEQQKIGDLFY
VLYPTQ-NTSSLFIGYKFKTHRMIHKFKINSQGL--TSDTWNLKYKQLKNINIDIPV-LEEQEKIGDFFK
AFEINTEKIEPNYFISYISRPSFYKSKEKYSTG----TGSKRIHENTVLNFSLHLPC-LNEQLKIASFVC
CFSIKS-EMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNISVNDFFTILIKYPS-LEEQRKIGDFFI
RLIPFA-ENDNKFLWFLMNTDLIRNKIKGMMQG----ATQVYINYSSIKLISIQLPL-LEEQQKIRGFLE
VFKGI--DANQYYLTLHLNYQ-LKKEYIKYATG----TSQLVLSQKDLONIKTKLPS-YEEQQKIGDFFS
cee hhhhhhhhh hhhhhhhhhh hhhhh ke hhhhhhhhhhhh
5 75 56 97 697 786
KLDKIIDIQIEKIELLKQRKQGLLQKMEFV-———==—=~~ 205
SLDVLNSKTDLKIQNLKQRKQSLLQKIFV—-———=—-—~~ 200
IINRRIEQSEKKIESLKNRKQGFLOKLFV--—-—=—-—~ 220
EVDKTVNNQLVKTKLLKQRKKGLLQRMFV-———==—=~~ 208
RVDNKTKIQKQVIELLKQRKKALLQKMFI—————=—=-~ 194
RNEKLIELQQEKIMY IKRCKQVLLQKMFI———————=-~ 211
KLDRQIDLEEQKLELLQQRKKALLKSMFV-———==—=-~ 197
SIDNKMNNQOMNRIELLKERKKELLQKMFI————-—-—~~ 196
RFDRQIELEKQKIEILQQQKKGLLQSMFI ————==-=-~ 214
EIDKLVNKQLIKIELLQQRKKALLKSMFI——=—====-= 213
SLEELIEKQASKLIKMKSRKQGMLQIMFI————=—=—~~ 209
NLDKLIENKNLKLNCLKQLKQGLLQSMFI~—======-~ 193
KINQLVELQKYKIEHTKSQKQVFLQKMFI ————==-=~~ 220
KIDKYISFNKCKIEMLKSLKQGLLKKMFI ————====-~ 212
KMDILISKQKIKIEILEKEKQSFLQKMFL-—-—====-~ 204
FLNRKIELLERKIYLIKKQKQALLQOMFI————=—=—~~ 209
KLDRQIELEEQKLELLQQRKKALLKSMLI ——=—==-=-~ 214
VLSGITTKQLHKIDQLKERKKAFLQKMF I ———=—=—-—~ 216
EIDRLVEKQSSKVGRLKVRKKELLQKMFV-=======-~ 206

hhhhhhhhhhhhhhhhhhhhhhhhhhh

117
112
126
117
102
121
108
108
121
120
118
104
126
121
109
115
117
123
115

176
171
191
179
165

168
167
185
184
180
164
191
183
175
180
185
187
177



PROMALS alignment of all TRDs.

Conservation:

CC80-3 f*

CC45-1L

CC97 c*

CCc22-11

CC873D

CC5-1D

CC30-1D

CC5-2H
CC133-2fromED133 d*
CC72-28

CC93-3 a*

CC93-2K

CC30-2K

CC80-2W

CCT75-2W

CC59Q

CC72-1Q

CC1-2G

ST425-1E

CC15TRD2E

CC133_771E

CC398-1E

CCc80-1Y

CC75-1U

CCl-1F

CC873 e*

cc80-2z
CCB80-3XS.S5aull8190RF2227P
CC80-1X

CC75-1T

ST130-1T

CC93-3M

CC133 771-1strain32320Hsd
CC133-2fromED133J
CC72-2J

CC51TRD1J
CC30-2strainMRSA252HsdSJ
CC59-1J

CC72-1R

CC15TRD10O
CC398-1strain398HsdSN
ST425-1C
CC30-1strainMRSA252HsdSC
CC45-1strain3067HsdSC
CC97A
CCl-2strainMW2HsdSA
CCl-1lstrainMW2HsdSA
CC5-2strainN315HsdSA
CC75-2v
CC22-1strain5096HsdSB
CC51TRD2P
CC5-1strainN315HsdSB
CC93-2 b*
Consensus_ss:

799997576 6 85 5

—————————— QELRFKDENGEDYPDWKEKKLGDITEQSMYGIGASA--—-------TRFDSKNIYIRITDI
—————————— QELRFKDENGNDYPNWRTIELKNILENIVDNRGKTP--------DNAPSEKYPLLEVNAL
—————————— QELRFKDENGNDYPEWRFARFKDFMYKPINIRPAIN-------ISKSELLTVKLHCK-GI
—————————— QELRFKNENGNDYPDWERIKFFDVIDKVIDFRGRTPKK----LNMEWSDEGYLALSAVNV
—————————— QELRFKDENGEDYPHWENSKIEKYLKERNERSDKGQM-—-----LSVTIN--SGIIKFSEL
—————————— QELRFKDENGEDYPDWENSKIEKYLKERNERSDKGQM------LSVTIN--SGIIKFSEL
—————————— QELRFKDENSEDYPHWENSKIEKYLKERNERSDKGQM------LSVTIN--SGIIKFSEL
---------- QELRFKDEEGNYYKGWNKKQLKDVLEFSNKRTINE-----—--—--————-NEYPVLTSSRQ

—————————— QELRFKDENGNDYPDWTNERLGEVTTVTMGQSPKSVN-—-----YTDNSNDTVLIQGNADI
—————————— QELRFKDENGNDYPEWENKRIEDIANVNKGFTPSTNN------NEYWDNNDKNWLSIAGM
—————————— QELRFKDENGNDYPKWEEKKIEDIASQVYGGGTPNTK-—-----IKEFWNGDIPWIQSSDV
—————————— QELRFKDENGNDYPNWEEKKIEDIASQVYGGGTPNTK-—-----IKEFWNGDIPWIQSSDV
—————————— QELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKD----PKWEFNKESDIGWLRISDV
—————————— QELRFKDENGNDYPDWEEKQLGELSQIVRGASPRPIKD----PKWENKESDIGWLRISDV
—————————— QELRFKDENGEDYSEWEERRFADIFKFHNKLRKPIK-—-—-----ENLRVKGSYPYYGATGI
—————————— QELRFKDENGNDYPEWEERRFADIFKFHNKLRKPIK-—-—-----ENLRVKGSYPYYGATGI
—————————— QELRFKDENGEEYPEWENKFIKDIFIFENNRRKPIT--—-----SSLREKGLYPYYGATGI
—————————— QELRFKDENGNDYPEWEETTIKEIAQINTGKKDTKD--—-------AITNGSYDFYVRSPI
—————————— QELRFKDENGNDYPEWEETTIKEIAQINXGKKDTKD--—-------AITNGSYDFYVRSPI
—————————— QELRFKDENGDDYPEWEETTIKEIAQINTGKKDTKD--—-------AITNGSYDFYVRSPI
—————————— QELRFKDENGKDYPEWEETTIKEIAQINTGKKDTKD--—-------AITNGSYDFYVRSPI
—————————— QELRFKDENGNDYPDWEKKKLKEIACVYTGNTPSKKE-—----NIYWNKGEYVWVTPTDI
—————————— QELRFKDENGEDYPDWEVTTIQNITKYTSSKKSSNQY-—----—-ADKDNSKGYPVYDAVQE
KKGYMQKIFSQELRFKDEEGKDYPDWKSKSIQEIFENKGGTALETE-——-—-———-— FNFDGNYKVISIGSY
—MSNTQKKNVPELRFPGFE----GEWEEKSISSFLKESKIKGSNGS——-—-———-—-—— HAKKLTVKLWGKGVV
—MSNTQTKNVPELRFPGFE----GEYSLDIFGNLATNKSEKFNPQN--—-——-— ENASIDIELDCIEQNTG
—MSNTQKKNVPELRFPEFE----GEWEEKQFADFTKINQGLQIAINE-—-——-— RKTEYSPELYFYITNEF
—MSNTQKKNVPELRFPGFE----GEWEEKQFADFTKINQGLQIAINE-———-— RKTEYSPELYFYITNEF
—MSNTQTKNVPELRFPGFE----GEWEEKELGEIFQIISGSTPLKSN-—-——--— KEFYENGNINWVKTTDL
—MSNTQKKNVPELRFPGFE----GEWEEKKLGEIFQIISGSTPLKSN-—-——-— KKFYENGNINWVKTTDL
—MSNTQTKNVPELRFPGFE----GEWEEKKLEDLGLFQKSYSFSRA--—-———-—-—— KEGNGKTKHIHYGDI
—MSNTQTKNVPELRFPGFE----GEWEEKKLGDLGLFQKSYSFSRA--—-———-—-—— KEGNGKTKHIHYGDI
—MSNTQKKNVPELRFPGFE----GEWEEKKLESIIKVNSGKDYKH-—--—-——-—--—— LDKGDIPVYGTGGY
—MSNTQKKNVPELRFPEFE----GEWEEKQLGNIIKVNSGKDYKH-—---——-—--—-— LDKGDIPVYGTGGY
—MSNTQTKNVPELRFPGFE----GEWEEKKLEDIIKVNSGKDYKH----—-—---—-— LDKGDIPVYGTGGY
—MSNTQTKNVPELRFPGFE----GEWEEKKLGDLIKVNSGKDYKH----—-—---—-— LEKGDIPVYGTGGY
—MSNTQKKNVPELRFPEFE----GEWEERKLGDLIKVNSGKDYKH----—-—---—-— LDKGDIPVYGTGGY
—MSNTQKKNVPELRFPGFE----GEWEEKKLGEVAKIYDGTHQTPK---—-—---—-—-— YTNEGIKFLSVENI
—MSNKQKKNVPELRFPGFE----GEWEEKKLGEVGTFTSGGTPLKS-—-———--— KSEYWNGDIPWITTGDI
—MSNTQKKNVPELRFPGFE----GEWEEKKLGEFAGKVTQKNVDKKY-——--— IETLTNSAELGIISQKDY
—-MSNTQTKNVPELRFPGFE----GEWEEKQVGELLEFKNGLNKGKE---—-—---—-— YFGSGSSIVNFKDV
—MSNTQTKNVPELRFPGFE----GEWEEKKVGELLEFKNGLNKGKE---—-—---—-— YFGSGSSIVNFKDV
—MSNTQKKNVPELRFPGFE----GEWEEKKVGELLEFKNGLNKGKE---—-—---—-— YFGSGSSIVNFKDV
—MSNTQKKNVPELRFPGFE----GEWEEKQLGDLTTKIGSGKTPKGG-———--— SENYTNKGIPFLRSQONT
—MSNTQTKNVPELRFPGFE----GEWEEKKLGNLTTKIGSGKTPKGG-———--— SENYTNKGIPFLRSQONI
—MSNTQKKNVPELRFPGFE----GEWEEKKLGDLTTKIGSGKTPKGG-———--— SENYTNKGIPFLRSONI
—MSNTQTKNVPELRFPGFE----GEWEEKKLGNLTTKIGSGKTPKGG-—-——-— SENYTNKGIPFLRSQNI
—MSNTGKMNVPELRFPGFE----GEWEEKELRELRNPKDKYSYTGGPFGSDLKKSDYTTDGIQIIQLONI
—MSNTQKKNVPELRFPGFE----GEWEEKKLGDLTDRVIRKNKNLES-———— KKPLTISGQLGLIDQTEY
—————————— QELRFKDESGNDYPDWEEKELGEVADRVIRKNKNFES-—----KKPLTISGQLGLIDQTEY
—MSNTQKKNVPELRFPGFE----GEWEEKQLGDLTDRVIRKNKNLES-——-— KKPLTISGQLGLIDQTEY
—MSNTQKKNAPELRFPEFE----GEWKEKKLEDTLEFIKDGTHGTH---——-—-—— ENVNNGPWLLSAKNI

eeeeeeeeeeee eeeeeee €



Conservation:

CC80-3 f£*

CC45-1L

CC97 c*

CC22-11

CC873D

CC5-1D

CC30-1D

CC5-2H
CC133-2fromED133 d*
CC72-28

CC93-3 a*

CC93-2K

CC30-2K

Ccc80-2wW

CC75-2W

CC58Q

CC72-1Q

CC1-2G

ST425-1E

CC15TRD2E

CC133_771E

CC398-1E

CCc80-1Y

CC75-1U

CCl-1F

CC873 e*

CC80-2z
CCB80-3XS.Saull8190RF2227P
CC80-1X

CC75-1T

ST130-1T

CC93-3M
CC133_771-1strain32320Hsd
CC133-2fromED133J
CC72-2J

CC51TRD1J
CC30-2strainMRSA252HsdSJ
CC59-1J

CC72-1R

CC15TRD1O
CC398-1strain398HsdSN
ST425-1C
CC30-1strainMRSA252HsdSC
CC45-1strain3067HsdSC
CC97A
CCl-2strainMW2HsdSA
CCl-1strainMW2HsdSA
CC5-2strainN315HsdSA
CC75-2v
CC22-1strain5096HsdSB
CC51TRD2P
CC5-1strainN315HsdSB
CC93-2 b*
Consensus_ss:

52
53
53

5 5

DEKSRKLN-YQNLTTP----DELNNKYKLKRNDILFARTGAST----— GKS-YIHKEEKDIYNYYFAGFL
GYYRPAYI-KVSKFVSE-NTYNNWFREHLKENDILFSTVGNT------— GIV-SLMDN----YKAVIAQNI
EKANINRV--———-————— LKLGATNYYKRFEGQFIYGKQNFEFN-—--—-— GAF-DIVPKK--FDGLYSSSDV

KKGYIDFNVEAKYGNLD-LYTRWMRGNELYKGQVLFTTEAPM-—---—-— GNV-AQVPD---NKGYILSQRT
DRKDN---———=————-—— SSKNKSNYKVVRKNDIAYNSMRMWQ-——--— GAS-GKSNY-—-—--- NGIVSPAY
DRKDN---————————-—— SSKDKSNYKVVRKNDIAYNSMRMWQ-—-—--— GAS-GKSNY--—--- NGIVSPAY
DRKDN---————————-—— SSKDKSNYKVVRKNDIAYNSMRMWQ-——--— GAS-GRSNY----- NGIVSPAY
GLILOSD---YYKDRKT-FAESNIGYFILPKNHITYRSRSDD----—-- GIFKFNLNLM--IDVGIISKYY
IYDISNF----RYYINE-NKYKEMQSFSVQPNDIIMSCSGTI-—---— GRL-ALIPHN--YTKGIINQAL
ENGL-----—-———- INP-RIYTREVTKLIQKDEIILTVRAPV-——---— GKL-AMAQI--—--- NACIGRGV
NOKYLYK---GNKGIS—---KDAAKNYMKVKNDTLIMSFKLTI--—---— GKL-AIVKA----- PLYTNEAT
KVNDLILQ-QCNKFISK-NSIELSSAKLIPANSIAIVTRVGV----—- GKL-CLVEF----- DYATSQDF
KVNDLILR-QCNKFISK-NSIELSSAKLIPANSIAIVTRVGV----—- GKL-CLVEF----- DYATSQDF
TNONGKIY-HLEQKLS---IEGQEKTRVLVTTHLLLSIAASI--—-——— GKP-VMNFV-——-— KTGVHDGF
TNONGKIY-HLEQKLS---IEGQEKTRVLVTTHLLLSIAASI--—-——-— GKP-VMNFV-——-— KTGVHDGF
IDYV--—————— DDFIFDGNYLLIGEDGA-NIITRSAPLVYLVNG---—-- KFWVNNHA
IDYV--—————— DDFIFDGNYLLIGEDGA-NIITRSAPLVYLVNG---—-- KFWVNNHA
IDYVK-———=—————————————— DYLFNNEERLLIGEDGA-KWGQFETSS-FIANG---—- QYWVNNHA
VYKI---=-———————————————— NTFSYEGEAILTVGDGVGV-—---— GKV-FHYVN----GKEFDYHQRV
VYKI---=-———————————————— NTFSYEGEAILTVGDGVGV-—--— GKV-FHYVN----GKEFDYHQRV
VYKI---=-———————————————— NTFSYEGEAILTVGDGVGV-—--— GKV-FHYVN----GKFDYHQRV
VYKI---=-———————————————— NTFSYEGEAILTVGDGVGV-—--— GKV-FHYVN----GKFDYHQRV
NNSKNIY--ESENKLT---QEGYKKARQLPENTLLVTCIASI--—---— GKN-AILRK----- QGSCNQQT
IGK-——=———————————————— DSNYDIEESYISILKDGAGV---—- GRL-NLRPG----- KSSVIGTM
SINSTYN--DONIRVN---KNKKTEKYILSKGDLAMVLNDKTKDGKIIGRS-IFIDK---DNQYIYNQRT
PKKETF--—-——-———-—— KGSDNTQYYKRKAGQLMYGKLDFLN---—-- CAF-GIVPD---SLNNYESTID
RLIKIYN---———-————— SKEFSSQKNKFNPONVLYGKLRPYL-——--— NKY-YFTKK----- SGVCSSEI
LRPNS-—---—-- QTKY-FIENPPQSVIANKEDILMTRTGNT--——-— GKV-VTNVF-—-—--- GAFHNNFF
LRPNS-—---—-- QTKY-FIENPPQSVIANKEDILMTRTGNT--——-— GKV-VTNVF-—-—--- GAFHNNFF
NNSKVTH---SKEKITE-YAMKSLKLKLVPKNSVLIAMYGGFNQI---GRT-GLLKI----- DATINQAT
NNSKVTH---SKEKITE-YAMNSLKLKLVPKNSVLIAMYGGFNQI---GRT-GLLKI----- DATINQAT
HSKFKTV--LDSDGNIP-NIIEKAVFELIQKGDIVFADASEDYSDL--GKA-VMIDFE--PNSLISGLHT
HSKFKTV--LDSDGNIP-NIIEKAVFELIQKGDIVFADASEDYSDL--GKA-VMIDFK--PNSLISGLHT
MTS-—----——————————————— VSEPLSEIDAVGIGRKGTI--—-—--- NKP-YLLEA---—- PFWTVDTL
MTS-—---———————————————— VSEPLSEIDAVGIGRKGTI---—--- NKP-YLLEA---—- PFWTVDTL
MTS-—--———————————————— VSEPLSEIDAVGIGRKGTI--—-—--- NKP-YLLEA---—- PFWTVDTL
MTS-—---———————————————— VSEPLSEIDAVGIGRKGTI---—--- NKP-YLLEA---—-- PFWTVDTL
MTS-—-=-———————————————— VSEPLSEIDAVGIGRKGTI-—-—---— NKP-YLLEA--—--- PFWTVDTL
KTLNSS-——---- KYISE-EAFEKEFKIRPEFGDILMTRIGDI--—-—---— GTP-NIVSS---NEKFAYYVSL
HNIKREN---ITNFITE-KGLNESSAKLITNEAILIAMYGQGKTR---GMS-AILNF---—- EATTNQAC
FDKEIS--————-————-—— NIDNIKKYYVVEENDFVYNPRMSNYAPF--GPV-NRNKL---GKKGVMSPLY
FNNRSINT-NNLTGKVN-VNSKELKNYSVEKGDVFFTRTSEVIGEI--GYP-SVILND--PENTVEFSGEFV
FNNRSLNT-NNLTGKVN-VNSKELKNYSVEKGDVFFTRTSEVIGEI--GYP-SVILND--PENTVFSGEV
FNNRSINT-NNLTGKVN-VNSKELKNYSVEKGDVFFTRTSEVIGEI--GYP-SVILND--PENTVFSGEFV
RNGKLNL--NDLVYISK-DIDDEMKNSRTYYGDVLLNITGASI---—-— GRT-AINSIV--ETHANLNQHV
RNGKLNL--NDLVYISK-DIDDEMKNSRTYYGDVLLNITGASI---—- GRT-AINSIV--ETHANLNQHV
RNGKLNL--NDLVYISK-DIDDEMKNSRTYYGDVLLNITGASI---—-— GRT-AINSIV--EIHANLNQHV
RNGKLNL--NDLVYISK-DIDDEMKNSRTYYGDVLLNITGASI---—-— GRT-AINSIV--ETHANLNQHV
GDGYFYN--SNKVFTSN-EKAEVLKSCNVFPGDIVIAKMADPI---—-— ARA-AIVPDN-NIGKYLMASDG
FSKSVS--—-—--—-———-—-—— SKNLENYTLIKNGEFAYNKSYSNGYPL--GAI-KRLTR---YDSGVLSSLY
FSKSVS--—-—--—-——-—-—— SKNLENYTLIKNGEFAYNKSYSNGYPL--GAI-KRLTR---YDSGVLSSLY
FSKSVS---—---——-—-—— SKNLENYTLIKNGEFAYNKSYSNGYPL--GAI-KRLTR---YDSGVLSSLY
KNNKIIIS-SDDRKISESDYKKIYKNYKLEKGDLLLTIVGTI----—- GRA-AIVKN---PNNIAFQRSV
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104



Conservation:

CC80-3 f£*

CC45-1L

CC97 c*

CC22-11

CC873D

CC5-1D

CC30-1D

CC5-2H
CC133-2fromED133 d*
CC72-28

CC93-3 a*

CC93-2K

CC30-2K

Ccc80-2wW

CC75-2W

CC58Q

CC72-1Q

CC1-2G

ST425-1E

CC15TRD2E

CC133_771E

CC398-1E

CCc80-1Y

CC75-1U

CCl-1F

CC873 e*

CC80-2z
CCB80-3XS.Saull8190RF2227P
CC80-1X

CC75-1T

ST130-1T

CC93-3M
CC133_771-1strain32320Hsd
CC133-2fromED133J
CC72-2J

CC51TRD1J
CC30-2strainMRSA252HsdSJ
CC59-1J

CC72-1R

CC15TRD1O
CC398-1strain398HsdSN
ST425-1C
CC30-1strainMRSA252HsdSC
CC45-1strain3067HsdSC
CC97A
CCl-2strainMW2HsdSA
CCl-1strainMW2HsdSA
CC5-2strainN315HsdSA
CC75-2v
CC22-1strain5096HsdSB
CC51TRD2P
CC5-1strainN315HsdSB
CC93-2 b*
Consensus_ss:

7 6 98 775
IKFKINE---QNSPLFIYQFTLTSKFNKWVKVMS----VRSGQPGINSEEYAKLPLVLPN-KLEQQKIAK
VGLRVNN---NNLPSFIYYMLSYKGNQKKIKRIQ----MGAVQPSVKVSQFKFIKYLVPI-KDEQEKVAK
PAFEINT--EKIEPNYFISYISRPSFYKSKEKYS----TGTGSKRIHENTVLNFSLHLPC-LNEQLKIAS
IAFNSNE---KITDNFLASLLSSENVYNDLLKLC----SGATAKGVSQKNLNRLYVTIPHSISEQEEIAE

TVLYPTQ---NTSSLFIGYKFKTHRMIHKFKINSQ--GLTSDTWNLKYKQLKNINIDIPV-LEEQEKIGD
TVLYPTQ---NTSSLFIGYKFKTHRMIHKFKINSQ--GLTSDTWNLKYKQLKNINIDIPV-LEEQEKIGD
TVLYPTQ---NTSSLFIGYKFKTHRMIHKFKINSQ--GLTSDTWNLKYKQLKNINIDIPV-LEEQEKIGD

PVFKGI----DANQYYLTLHLNYQ-LKKEYIKYA----TGTSQLVLSQKDLONIKTKLPS-YEEQQKIGD
IRFRTNH---KIRSEFFLIFMRSNQMORKILEAN---PGSAITNLVPVKELKLIPFPLPV-KFEQDKISQ
CSIKGD-——-=-——-- KFLYYFLEWFATONKWIRFS----QGSTFESISGNDIRNIHIKIPV-EDERTKIIK
CHFIWKV--NKINTEFIYYYLNS---LNISTFGV----QAVKGVTLNNDSINSIIVKLPN-EEEQNIIAK
LSLSSL----KYDKLYSLYSLLY--TMKKISANL----QGTSIKGITKKELLDSIIKIPHNLEEQQKIGD
LSLSSL----KYDKLYSLYSLLY--TMKKISANL----QGTSIKGITKKELLDSIIKIPHNLEEQQKIGD
LIFLNP----KENLFEMYYWLEY--FKDKWSKYG----QPGSQVNLNTEIVKSQTLNMPS-NHEQEKVGQ
LIFLKP-—---KENLFFMYYWLEY--FKDKWSKYG----QPGSQVNLNSEIVKSQTLNMPS-NHEQEKVGQ
HILSPL----NGNIQYLYQVAEL----VNYEKYN----TGTAQPKLNIQNLKIINVVISTNLEEQQKIGS
HILSPL----NGNIQYLYQVAEL----VNYEKYN----TGTAQPKLNIQNLKIISVVISX---—-——-—-—-—-—
HVVKSN----DHNLFFMNYYLNF----KELRAFV----TGNAPAKLTHANLCNINLKIPC-LTEQDKVSA
YKISDFK---NYYGLLLFYYFSQ-NFLKETKKYS----AKTSVDSVRKDMVANMKVPRPI-YIEQEKIGQ
YKISDFK---NYYGLLLFYYFSQ-NFLKETKKYS----AKTSVDSVRKDMIANMKVPRPI-YIEQKKIGQ
YKISDFK---NYYGLLLFYYFSQ-NFLKETKKYS----AKTSVDSVRKDMVANMKVPRPI-YIEQEKIGQ
YKISDFK---NYYGLLLFYYFSQ-NFLKETKKYS----AKTSVDSVRKDMIANMKVPRPI-YIEQKKIGQ
NAVVPFE---NINIDYLYYISDS--LSTFMKSIA----GKTATQIVNKNTFENLEIYLAP-FEEQNKIAD
GYIQSN----NVDIEFLYYRMKV-—---VDFKKYI----IGSTIPHLYFKDYSKETLYIPSSIQEQAKIGM

ERLIPFA---ENDNKFLWFLMNTDLIRNKIKGMM----QGATQVYINYSSIKLISIQLPL-LEEQQKIRG
SPSFDFI---NGDSKFLLERIKLKSFYKKFGDIA---NGSRKAKRINQDTFLSLPVFAPK-YDEQLRIGE

WVLKSTKE-DKLLNLFLYYFIQTKRYS-DVASKS-—---AGSKMPRADWGLIENIRVYFPE-LCEQQKIGQ
KIKFDKN---LYDRLFLVEVLNSSKIQNKILSLA----GSSTIPDLNHSDFYSISSSYPL-LREQQKIGK
KIKFDKN---LYDRLFLVEVLNSSKIQNKILSLA----GSSTIPDLNHSDFYSISSSYPL-LREQQKIGK
SALLMNH---ETNPEFIQAFLNYQV-KGWKRYAA----SSRKDPNITKKDIEQFKVPYVS-INEQQKIGE
SALLMNH---ETNPEFIQAYLNYQV-KGWKRYAA----SSRKDPNITKKDIEQFKVPYVS-INEQQKIGE
HLFRPLN---NAISNFLIFYTKTLSYKKFIRQQG----TGISVLGISKKSLLNLNVLIPRSELEQQKIGQ
HLFRPLN---NAISNFLIFYTKTLSYKKFIRQQG----TGISVLGISKKSLLNLNVLIPRSELEQQKVGK
FYCTPKK---ETDILFILSLFRKIN----WKVYD----ESTGVPSLSKQTINKINRFVPT-NKEQQKIGK
FYCTPKK---ETDILFILSLFRKIN----WKVYD----ESTGVPSLSKQTINKINRFVPT-NKEQQKIGK
FYCTPKK---ETDILFILSLFRKIN----WKVYD----ESTGVPSLSKQTINKINRFVPT-NKEQQKIGK
FYCTPKK---ETDILFILSLFRKIN----WKVYD----ESTGVPSLSKQTINKINRFVPS-NKEQQKIGE
FYCTPEK---EADILFILSLFRKIN----WKLYD----ESTGVPSLSKQTINKINRLVPT-NKEQQKIGE
ALLKTK----NLNSYFLKNLILSSSIQNELWRKT---LHVAFPKKINKNEIGKIKINYPK-KQEQQKIGQ
AIYQTN--—--- ONINFVFQYFQK--LYEFLRSLS----NEGSQKNLSLSLLKEITLNYPN-EQEQKKIGD
TVFKIQ----NIDLNFIEFYFKSSKWYRFMALNGD-SGARADRFSIKDRTFMEMPLHIPC-MDEQIKIGQ
LRGRPKSGIDLINNNFKRYVFFTNSFRKEMITKS—---SMTTRALTSGTAINKMKVIYPVSAKEQKKIGD
LRGRPKSGIDLINNNFKRYVFFTNSFRKEMITKS----SMTTRALTSGSAINKMKVIYPVSAKEQRKIGD
LRGRPKSGIDLINNNFKRYVFFTNSFRKEMITKS----SMTTRALTSGTAINRMKVIYPVSAKEQKKIGD
CIIRLKK---EYYYIFFGQYLLSRKGKRKIFLAQ----SGGSREGLNFKEIANLKIFTPTIFEEQQKIGK
CIIRLKK---EYYYNFFGQYLLSRKGKRKIFLAQ----SGGSREGLNFKEIANLKIFTPTIFEEQQKIGK
CIIRLKK---EYYYNFFGQYLLSRKGKRKIFLAQ----SGGSREGLNFKEIANLKIFTPTIFEEQQKIGE
CIIRLKK---EYYYNFFGQYLLSRKGKRKIFLAQ----SGGSREGLNFKEIANLKIFTPTIFEEQQKIGQ
IRLSVDT--VHENTKFVLECINRKSFRKKVEDNS----SGSTRMRIGLSTLGSLTLKTTT-LKEQQKIGQ

ICFSIKS---EMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNVSVNDFFTILIKYPS-LEEQQKIGK
ICFSIKS---EMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNISVNDFFTILIKYPS-LEEQRKIGD
ICFSIKS---EMSKDFMEAYFDSTHWYREVSGIAVEGARNHGLLNVSVNDFFTILIKYPS-LEEQQKIGK
AILKTKA---TYDVGFIFQLFQTKYFKNLLLRKQ----VVSAQPGLYLGDIRKIKISITNIIEEQRKIGI
eeeee hhhhhhhh hhhhhhhhhh hhhhh ee hhhhhhhhh

172
171
167
178
162
162
162
164
178
158
166
170
170
169
169
155
145
154
152
152
152
152
167
151
184
168
169
170
170
177
177
181
181
150
150
150
150
150
170
173
176
184
184
184
181
181
181
181
188
177
172
177
178



Conservation:

CC80-3 f£*

CC45-1L

CC97 c*

Ccc22-11

CC873D

CC5-1D

CC30-1D

CC5-2H
CC133-2fromED133 d*
CC72-2s

CC93-3 a*

CC93-2K

CC30-2K

Ccc80-2wW

CC75-2W

CC58Q

CC72-1Q

CC1-2G

ST425-1E

CC15TRD2E

CC133_771E

CC398-1E

CCc80-1Y

CC75-1U

CCl-1F

CC873 e*

CC80-2z
CCB80-3XS.Saull8190RF2227P
CC80-1X

CC75-1T

ST130-1T

CC93-3M
CC133_771-1strain32320Hsd
CC133-2fromED133J
CC72-2J

CC51TRD1J
CC30-2strainMRSA252HsdSJ
CC59-1J

CC72-1R

CC15TRD10O
CC398-1strain398HsdSN
ST425-1C
CC30-1strainMRSA252HsdSC
CC45-1strain3067HsdSC
CC97A
CCl-2strainMW2HsdSA
CCl-1strainMW2HsdSA
CC5-2strainN315HsdSA
CC75-2v
CC22-1strain5096HsdSB
CC51TRD2P
CC5-1strainN315HsdSB
CC93-2 b*
Consensus_ss:

173
172
168
179
163
163
163
165
179
159
167
171
171
170
170
156

75 6 5 76 66 597 568568

FLDRFDRQIELEKQKIEILQQQKKGLLQSMFT
LLIEIDKLVNKQLIKIELLQQRKKALLKSMEFT
FVCFLNRKIELLERKIYLIKKQKQALLQQMFT
FFRKINQLVELQKYKIEHTKSQKQVFLQKMF T
FFKKMDILISKQKIKIEILEKEKQSFLOKMFL
FFKKMDILISKQKMKIEILEKEKQSFLQKMFL
FFKKMDILISKQKIKIEILEKEKQSFLQKMFL
FFSEIDRLVEKQSSKVGRLKVRKKELLQKMEV
FIHIINRRIEQSEKKIESLKNRKQGFLQKLEV
LLNSLDVLNSKTDLKIQNLKQRKQSLLQKIFV
FLLEVDKTVNNQLVKTKLLKQRKKGLLQRMEV
LEYKIDKYISFNKCKIEMLKSLKQGLLKKMET
LFYKIDKYISFNKCKIEILKSLKQGLLQKIFI
FFNRNEKLIELQQEKIMYLKRRKQVLLOKMF I
FFNRNEKLIELQQEKIMY IKRCKQVLLQKMF I
FLSKLDRQIDLEEQKLELLQQRKKALLKSMEV
LLKSIDNKMNNQMNRIELLKERKKELLQKMET
FIKKVDNKIKIQKQVIELLKQRKKALLQKMFI
FIKRVDNKTKIQKQVIELLKQRKKALLQKMF I
FIKKVDNKIKIQKQVIELLKQRKKALLQKMF I
FIKRVDNKTKIQKQVIELLKQRKKSLLOKMFI
LISSLEELIEKQASKLIKMKSRKQGMLQIMET
FISNLDKLIENKNLKLNCLKQLKQGLLQSMFI
FLEVLSGITTKQLHKIDQLKERKKAFLQKMFI
FFSKLDRQIELQKQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKIDHQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLQQQKK-———--—=~
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKIELLQQQKKGYIQKIFS
FFSKLDRQIELQEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELFQQQKKGYMQKIFS
FFIKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFT
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLOQQOKKGYLOKIFS
FFSKLDRQIELEEQKLELLOQQKKGYMOKIFT
FISKLDRQIELEEQKLELLOQQKKGYMOKIFS
FFSKLDQQIELEEQKLELLOQQKKCYIQKIFS
FFSKLDROIVLEEQKLELLOQQKKGYMOKIFS
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFIKLDRQIELEEQKLELLQQRKKALLKSMLI
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
FFSKLDRQIELEEQKLELLQQQKKGYMQKIFS
hhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

204
203
199
210
194
194
194
196
210
190
198
202
202
201
201
187



