
MSTVISLPKINGEYRKNFKLSQLTWFKVGGISQVFYKPKDEEDLSCFLKNLQFDIQITVLG
AGSNLLIRDNGIDGVTIKLGRSFNEINFVKNNHYNIISVGAGTLNYDVAKFCLQHNLGGLE
FLVGIPGTIGGGIAMNAGAYGQEFKDVVYSVEALDRLGNKHIFLSKDLNFEYRQCIVNGFL
IFTKTNLICYNDSKTSISQKLQKIQTVRKLTQPINQKTAGSAFRNTNNYKAWQLIDKVGLR
GHSIGGAQVSNLHCNFLINNGNATASDIENLGELIRKNVFDHTGITLEWEIKIVGKKSL

WP_011944569.1 UDP-N-acetylmuramate dehydrogenase
[Orientia tsutsugamushi]

A



MTKILKILITKNKSLMTYYINILILLSYIFVSTSIQASNELLQAGEQLPTSNSLQWMDKYPN
DNNTGCTNVSPTWLSVADVKWIDIQANSNNNWIDSGIMTKAGKSISVEIPKISQNFRKLQKR
YLVLHRVDPRFPVIGKTFIIELGTNNKPISRLHNFENGKLLNYQNENSSNFQNGSTNFTNAI
NLQKKFFNGADTKISVKAGDIIDIALISSVDFFNKLQLKGGTEKSGFTGELYPRWDDYKYYK
PYGIYTVSLKSNVGVVDNALLVTGQTSDKKALSKLLVGVKSIDSISSFEKCNLNNLSKSQSC
IMQSGIGMEIKLDQEVLKSKFDKFLVGYNVGNANSSAFLDKPIEGMYHIVAKSDGDLSFSTP
LFNNNVKYRTNGLQDVEYSSILSSCSTLNEFEQKYLNSILSSKQEIIQGIVVDKTLVGRYLM
YITIDRHNIVSDEYDGDIEYIISNTTPNLSTKGTTLPRNGINIVTPESAKLWFRFVKTNNEQ
FNLKVTVPPDSEGKIKVAGFFYDNIYIPIKQKVEKFSKLFYFGLAKNAALKKVFSILAILYI
TLYGIYFLLGVVKVTAYDLLIRCSKIIVIAALFNESSQYIFYDTLFPMFDGGINSLISYAVK
TTASDVDNPFKFFDLVVSRYIDVNFLKIILIEIVNIHNGLTILGILTLWSIMRFIIIMVKVC
MELLMSMIAIAILVGLAPMFIIFILFDRTAEIFKRWLTALLLNTLMPVIMIIFILIINELML
VAVEAAFPEIRICWGTLFDIELNLDLSAIGLPTAFSIPLMAVPFYNVVFVGGNLFNAMDLGN
SFAGSLAGVFLLYNLVLLAGTLVGSQVFTKGINRKGMSYVKSIMMQLLS

WP_011945117.1 type IV secretion system protein
[Orientia tsutsugamushi]B



MFCFLGLRLLKYITFRTAYATIFAFLLALIFGPFIISRLKKLKLDQILRKDGPKHHLSEKM
GIPTMGGVLIFFCVLVSLFFWIHFFNIYFLIVLFVMVSFACLGFTDDLLKIKRKNSDGLNP
KFKIYGQILFSFISVVMLYYFGGEHVSILYFPFFKSLKLDLGILYIPFGMFVLISASNSFN
LTDGLDGLAIGLSIVVIGALIIIAYLTSRVDFALYLNIPNVKGCEELVIFLGALLGGSFGF
LWFNAYPAKIMMGDTGSLSIGAVLGMVALILKSEILFAILAGVFVVETLSVIIQVVVYKKT
KKRVFKMAPLHHHFEELGWSEMQVVIRFWIIGLIFAILALSTIKIR

WP_012538808.1 phospho-N-acetylmuramoyl-pentapeptide-transferase 
[Borrelia recurrentis]

C



MLYNLLLPHIHNSHIANLFHYITFRSGLAIIITLSISFVTGPILIKFLRSLQKYGQPIRSD
GPESHKTKAGTPTMGGIMIILSSCLSTLLLADLTNKYIWITLFGFISFGIIGFMDDYAKVK
RNNHYGVRGKSKFLLQGIISLIIYVLLEYLDKNFSHLLNVPFFKNLSLDLNYFYMVFAIFV
IVGSSNAVNLTDGLDGLATVPIAFTAGSFALISYLVGNLIYANYLQLTYIPNTGELTVLCA
GLVGSCLGFLWFNAQPAEVFMGDTGSLSLGGVLGIISVITKHEIVLAIIGGLFVIETTSVI
LQVYYFKATKGKRIFKMAPLHHHFEKHGWAESKVVIRFWIISVIFSLIGLSSLKLR

NP_220963.1 phospho-N-acetylmuramoyl-pentapeptide-transferase 
[Rickettsia prowazekii str. Madrid E]

D



MLYNLLVSHINSCYISNIFYNVIVRSGIAILLSFSISFSLIPILIKYFKYWKNLAQPIRNL
GHKSHIAKAGTPTMGGIAIVFSIIISTLMLADYKNIYVLTTIFVMLSLAILGLIDDYQKVT
KKNTKGINATYKLISQIMVSVICCMIVNYNLDSEIANHLIIPFFKKLTIDLSIFYIPFALF
IIIGSSNAVNLTDGLDGLVTVPIIIVAFCLGLMCYLADNAQYININHLQILHVQQASELTV
LCSAIIGASLGFLWYNIQPAKIFMGDVGSLSLGGAIGIISVISKNEIRLGIIGGLFVIEAL
SAIIQIYSIRYLGGKRVFKMAPIHHHFEQIGWSESKIVSRFWLLSIIFSLIGLSSLIL

WP_011944610.1 phospho-N-acetylmuramoyl-pentapeptide-transferase 
[Orientia tsutsugamushi]

E



MILHNFSEFNTRNLNIMNQQNTLFLKFLVGIILFCSVISYSIAECIDADDFGFPIIAISSR
YDTKQLTGQKDNQVAPWIDSKLLVNGKPLVVMVKHWNYHEYDNDISHLSAWSAWYGTNKNK
HTLASITKRFPECRFRNNKTFSDSYDDNDDIPVINPPCLFKHGIGLYALIAKPGVDPNANV
HSQSYGIPKKTINFHVGQNYLSSLNSTELDSGFLDTTPDGNIVKTGGYFHKYQDQEAEQYV
GGRLYFKILDRFYDDNNGQYKIIIKSGVGDEKDSPETFLINIVKEMLFGNKKNQNKNGIIQ
NLFINILKNPSYKIVVNLTLILFIAFSGLAFLIGNINMTAHELVLRTVKILVISVLLNSDT
AWKFFYDYLFFIFVDGPQFIIKTINEATAIGPGSSSILGLMIAPHTLKKLFSILFVDWGGF
IYIICYLILLYYIFIISFKATVLYLNALILVGIGIIVGPVFLCFVLFQFTKPIFENWIKQL
TIYALQPVILFAGIAFVGMFIRHEIYASLGFRVCEVPFPPIANTLIKIISGDSSKKQSLLN
LWFPAQVLKKTLLFSQKCANIPVPEDHIVYRDQKPWQCSDGISGNSKQLITSTDPSNEKHC
SAYECKANRYVELPFLDPNINKDRYRIRNFFAGNFVQWDSLLLLAACVFLLSMFNDNAIAL
ANYISSGGDRSSASEKSTTAIVSTVTPPSPTTFIPAAFSKIGQQRTKNSNSHSNSNSRSGI
NTGPKK

WP_011944382.1 type IV secretion system protein
[Orientia tsutsugamushi]F



MFYLLGLRLLQYITFRTAYATIFAFLFSLILGPFIIVRLKKLKLDQILREDGPRRHLSAKTGIPTM
GGILIFFCVLVSLFFWINPWNIYFLIILFVMISFACLGFIDDFLKIKRKNSDGLNPSLKIYGQVFF
SCISVTMLYYFGGDHVSIIYFPFFKSLKLDLGVLYIPFGIFILISASNSFNLTDGLDGLAIGLSIV
VTGSLVIIAYLTSRADFAFYLNIPNIKGSEELVVFLGALLGGSFGFLWFNAYPAKIMMGDTGSLSI
GAILGMVALILKSEILFAILTGVFIVETLSVIIQVAVYKKTKKRVFRMAPLHHHFEELGWSEMQVV
IRFWIIGLIFAILALSTLKIR

G WP_020954693.1 phospho-N-acetylmuramoyl-pentapeptide-transferase 
[Borrelia miyamotoi]



MNKKLSLFLFFGAMNFLFAQTKSLQPTNGLNFPFVDFVNSGGSGIIFPLQLLLILTIITLSPAFLVL
MTSFLRIAIVLDFIRRALSLQQSPPNQIIMGLALFLTIFTMWPTFNIIYEDAYLPLKESKIGFNQFY
DKGIAPLRNFMYKQMSNSRHEEIRLFMKISNYSRPKNFSEVPTHVLIASFILHELKIAFKMGILIFL
PFIVIDIVVSAVLMAMGMIMLPPVMISLPFKLILFVMVDGWTLITSGLVKSFM

H WP_020954665.1 flagellar type III secretion system pore protein FliP
[Borrelia miyamotoi]



MFYLLGLRLLKYITFRMAYATIFAFLLSLIVGPYVILRLKKLRADQILREDGPKRHLSEKAGIPTMGGIL
IFFCVFISLVFWSNILNVYFLIMVFVMLGFAFLGFIDDFLKIKNKTSDGLKARFKIYGQIIFSFISVGIL
YYFGSEHVSIIYFPFIKSFQIDLGLFYIPFGMFILISASNSFNLTDGLDGLAIGLSIVITGALIIIAYLT
SRADFAAYLYIPNIKGSEELVIFLGALLGGSFGFLWFNAYPAKIMMGDTGSLALGAILGMAALILKSEIL
FSILAGVFIIETMSVIIQVLVYKKTKKRVFKMAPLHHHFEELGWSEMQVVIRFWIIGLIFAIIALSTIKI
R

I WP_075552002.1 phospho-N-acetylmuramoyl-pentapeptide-transferase 
[Borreliella mayonii]


