MSTVISLPK]NGEYRKNEFESQLTWFKVGGtSQPFYKPKDEEDLSCFLKNLQFDIQITVLGAGFNLLHRDNGIDGVTHKLG

NE INFVENNHY| IISVGAGTLNYDVAKFCFQHNLGGLEFHVGI?GTIGGGIAMNhGAYGQFFKDVVYSVEALDRLG

IR AR g0l VNGELTFTKTNLICYNDSKT STSQKLOKT QTVRKLTQP'INQKTAFSA@AWQILIDKVGLRGH
SIG IENFLIN GNATASDﬁENLFELIRKNVFDHTGIFLEWEIKIVGKKSL

WP 011944569 UDP-N-acetylmuramate dehydrogenase [Orientia tsutsugamushi]

W

MTKILKIL'TKNKSLMTYYINI'ILLSYIFVSTSIQASNELLQAGEQLPTSNSLQWMDKYPNDNNTGCTNVSPT LEVADVK

W[l QANSNNNWIDSSIMT\‘GKSISVEFPKISQNFRKLQFRYLVLHRVD'PFPVIG1 FIIELGTNEKPISRLHNFENGK]
TNLQKKEFEFNGAD KISVKEGDIIDIALISSEDFFNKLQLKGGTEKSG TGELYPRWDDYKY

YRPYGIY[TVSLKSNVGVVPNALLVTGQTSDKKALS LVGVFSIDSISSFEKCNLNNLSKSQSCIMQSGIGMEIKLDQEVLK

|SKFDKFLVGYNVGNANSSAFLDKPIEFMYHIVAKSDGDLSFSTPLFNNNVKYRTNGLQDVEYSSILS-CSTLNEFEQKY EE

WIIQGIVVDKTFVGIRYLMY B DRENIVSDE YDG| ST IS PN LS TKGT TLPRNG BRI NS i ¥ T
MP DSECKIKVAGFEYDNIYIPIKQKVEKE SKLEYFGLAKNAALKKVES ILAILYITLYGIYFLL
[[PLLIRCSKITVIAALFNESSQYTF[YDT LFPMFDGGINSILISFAVKTTASDV‘DNPF"K FFDLVVSRYIPVNFLKIILIEIVNT

FkGLTILGILTLWSIMFFIIIMVKVCMELLMSMIAIAILVGLAPMFIIFILFDRTAEIFKRWLTALFLNTLMPVIMIIFILI
INELMLVAVEAAFPEIRICWGTL IIELNLDLSAIGLPTAFSIPLMAVPFYNVVFVGGNLHNAMDLGNSFAGSLAFVFLLYN
LVLLAGTLVGSQVFTKGINRKGMSYVKS IMMQLLS

r'T

WP 011945117 type IV secretion system protein [Orientia tsutsugamushi]

MFCFLGLRLLKYITFRTAYATIFPFLLALIFGPFIISRL{KLKLDQIL GPKHHLSEEKMG FTMGGVLIFFCVLVSLFFW

—

HFFNIYFLIVLFVMVSFACLGFTDDLLKFKBKNSDGLNPK?KFYGQILFSFISVVMLY GGEHVSILYF|PFFKSLKLDLG

LVIFLGALLGGSFGFLW

LY PFGMFVLIFASNSFNLTDGLDGLAIGLSIVVIGALIIIAYLTSRVDEELYLNIPNVKGC

ol

NAYPAKIMMGDTGSLSIGAVLGMVALILKSEILFAILAGVFVVETLSVIIQVVV YOI YL HHHFEE LGWSEMQ

VVIRFWITGLIFATLALSTIKIR

WP 012538808 phospho-N-acetylmuramoyl-pentapeptide-transferase [Borrelia recurrentis]

MLYNLLLPHIHNSHIANLFHYITFRSGLAIIITLSISFVTGPILIKFLRSLQKYGQPIRSDGPESHKTKAEEEHE GIMIIL

ITLEF[FISFGIIGFMDDYPKVW@LQGIISLIIYVLL LDKNFSHLLNVPF

FYMVFATEVIVGSSNAVNLIDGLDGLATVPIAFTAGSFALISYLVGNLIYANYLOLTYIPNTGELTVLCAGL

SSCLSTLLLADLTNEKY

VGSCLGFLWFNAQPAEVFMGDTGSLSLGGVLGhISVITKHEIVLAIhGGLFVIETTSVILQVYYFKA KGKRIFKMAPLHHH

AL TNNS K VV I RFW I ISVIFSLIGLS SLKLR

NP 220963 phospho-N-acetylmuramoyl-pentapeptide-transferase [Rickettsia prowazekiil]



E MLYNLLVSHINSCYISNIFYNVIVRSGIAILLSFSISFSLIPILIK ||FKYWKNLAQI' SSHIAKAGTE INUleleal iuRvi

SITISTLMLADYKNIYVLITIFVMLSLAILGLID DEKVTKKNTKSINAﬂ- KLISQIMVBVICCMIVNYNLDSEIANH|MSSY
YOO Y TPFALFTTIIGSSNAVNLT DGLDGLVTVPIT IVAFCLGLMCYLA'DNAQY IN IINHLQILHVQQASE‘ |TVLC

SAILGASLGELWYNIQPAKIFMGDVGSLSLGGAIGIISVISKNEIRLGI IGGLEVIEALSATIQIYS IRY|LGGKRVFRMAHT

[HHHFEQIGWSEEK IVSREWLLS ITFSLIGLSSLIL

WP 011944610 phospho-N-acetylmuramoyl-pentapeptide-transferase [Orientia tsutsugamushi]

F MILHNFSEFINTRNLNIMII‘IQd\ITLIFLKFLVEIILFCSVISYSIAFCIDADDFGFPI IR Y DTKQ QEDNQVA I3 BRI

LLVNGKPLVVMV YHEYDNDIBHLSAWSAWYGTNENKHTLASI TKREFPE QARSI EN NN DD T PVINPPCLEKH

IGLYATL I eivun) iy Q3p4EqI P Q D PD QDQEAEQ
ILD DNNGDYKIIIKS \)IEDEKDS'PETFLINIVKEM iGNKKNQNKNGI FINILKNPSYK[[VVNLTLILF
IAFSGLAFLI A LVLRTVK[LVISVL].INSDTAWKFFYDYLFF‘IFVDGPQ EIKTIN‘EATAIGPG--

HTLKKLFST WGG IYIICYLI[LLYYIFIISFKATVILYLNALILVGIGIIVGPVE‘LCFVLFQFTKPIFENWIKQLTIXE
[,QPVILFAGTAFVGMF TRHETYAS[.GHRVCEVPFPPTANTL]! AQVLKKTLLFSQKCANIPVPE
RNk TN o ik TS TD P SNEKHCSAYE CKAN SaUB NI #0 PN INKDRY RIRNF FAGNEVQ IREIARAR.Y:)

CVFLLSMFNDNATALANY I|SSGGDRSSASEKSTI AT STVTPPSPTTFII PAR SNSNSRSGINTG

WP 011944382.1 type IV secretion system protein [Orientia tsutsugamushi]

DSSKKQSLLNLWEJP

G MFEYLLGLRLLOYITFRTAYATIFAFLFSLILGPFITIVRLKELKLDQILREDGPRRELSAKTGIPIMGGILIFFCVLVSLEEW

INPWNIYFLITLEVMISFACLGEIDDFL N4 FIed P LEKIYGQVFFSCISVTML FGGDHVSIIYFIPFFKSLKLDLG

EI PFGIFILIEASNEFNLTDGLDa AIG’ SIVVTGSLVIIAYL i VVFLGALLGGSFGFLW

EINAY PAKIMMGDT GSILS IGAILGMVALILKSEILFAILTGVFIVETLSVI IQVAIVIIKKT[G{RVFRMAP'_.HHHFEELGW SEMO

VVIRFWIIGLIFATLALSTLKIR

WP 020954693 phospho-N-acetylmuramoyl-pentapeptide-transferase [Borrelia miyamotoi]

H MNKKLSLFLFFGAMNFLE AQ{ KSLQFTNGLNE‘PFVDFVNIS GGSGIIFPLOLLLILTIITLSPAFLVLMTSFLRIAIVLDEIR
RALSLOQOSPPNQI IMGLALFLTIFTMWPTFNITIYEDAYLP LKESkIGFNQFYDKG IAPLRNFMI:{KQMSNS RHEEIRLEMKI Sl

FYSRPKNFS FVPTHVLIAS FILHFLKIAFKMGILIFLPFIVIDIWSAVLMAMGMIMLPPVMISLPFKLILFVMVDGWTLIT

SGLVKSFM
WP 020954665 flagellar type III secretion system pore protein F1iP [Borrelia miyamotoi]



MFYLLGLRLLKYITFRMAYATIFAFLLSLIVGPYVILRL{KLRADQILREDGPKRHLSEKAGIEIMGGILIFFCVFIFLVFW

SNILNVYILIMVFVMLGFAFLGFIDEEEKIKNKTSDGLﬂ‘RFKIYGQIIFSFISVGILYYFGSEHVSIIYFPFIKSFQIDLG|

LEYI PFGMFILI|SA|SNSE‘NLTDGLDGILAIGLSIVITGALIIIAYlh SRADFA]%YLYI'PNIKGSEIZLVIFLGALLGGSFGFLW
FNAYPAKIMMGDTGSLALGATLGMAALT LKSETLFSTLAGVE|L IETMSV I IRVLVYKKTKKRVF KA PLHRHFEE LGWSEMQ

VVIRFWITGLIFATTALSTIKIR

WP 075552002 phospho-N-acetylmuramoyl-pentapeptide-transferase [Borreliella mayonii]



