
Secretory protein 

 

>sp|P9WQN9|A85C_MYCTU Diacylglycerol acyltransferase/mycolyltransferase Ag85C 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=fbpC PE=1 SV=1 

MTFFEQVRRLRSAATTLPRRLAIAAMGAVLVYGLVGTFGGPATAGAFSRPGLPVEYLQVPSASMGRDIKVQFQG

GGPHAVYLLDGLRAQDDYNGWDINTPAFEEYYQSGLSVIMPVGGQSSFYTDWYQPSQSNGQNYTYKWETFL

TREMPAWLQANKGVSPTGNAAVGLSMSGGSALILAAYYPQQFPYAASLSGFLNPSEGWWPTLIGLAMNDSG

GYNANSMWGPSSDPAWKRNDPMVQIPRLVANNTRIWVYCGNGTPSDLGGDNIPAKFLEGLTLRTNQTFRDT

YAADGGRNGVFNFPPNGTHSWPYWNEQLVAMKADIQHVLNGATPPAAPAAPAA 

>sp|P9WKD3|BLAC_MYCTU Beta-lactamase OS=Mycobacterium tuberculosis (strain ATCC 25618 

/ H37Rv) GN=blaC PE=1 SV=1 

MRNRGFGRRELLVAMAMLVSVTGCARHASGARPASTTLPAGADLADRFAELERRYDARLGVYVPATGTTAAIE

YRADERFAFCSTFKAPLVAAVLHQNPLTHLDKLITYTSDDIRSISPVAQQHVQTGMTIGQLCDAAIRYSDGTAANL

LLADLGGPGGGTAAFTGYLRSLGDTVSRLDAEEPELNRDPPGDERDTTTPHAIALVLQQLVLGNALPPDKRALLT

DWMARNTTGAKRIRAGFPADWKVIDKTGTGDYGRANDIAVVWSPTGVPYVVAVMSDRAGGGYDAEPREAL

LAEAATCVAGVLA 

>sp|P9WP65|CPDA_MYCTU 3',5'-cyclic adenosine monophosphate phosphodiesterase CpdA 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=cpdA PE=1 SV=1 

MHRLRAAEHPRPDYVLLHISDTHLIGGDRRLYGAVDADDRLGELLEQLNQSGLRPDAIVFTGDLADKGEPAAYR

KLRGLVEPFAAQLGAELVWVMGNHDDRAELRKFLLDEAPSMAPLDRVCMIDGLRIIVLDTSVPGHHHGEIRAS

QLGWLAEELATPAPDGTILALHHPPIPSVLDMAVTVELRDQAALGRVLRGTDVRAILAGHLHYSTNATFVGIPVS

VASATCYTQDLTVAAGGTRGRDGAQGCNLVHVYPDTVVHSVIPLGGGETVGTFVSPGQARRKIAESGIFIEPSR

RDSLFKHPPMVLTSSAPRSPVD 

>sp|P9WNK5|ESXB_MYCTU ESAT-6-like protein EsxB OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=esxB PE=1 SV=1 

MAEMKTDAATLAQEAGNFERISGDLKTQIDQVESTAGSLQGQWRGAAGTAAQAAVVRFQEAANKQKQELDE

ISTNIRQAGVQYSRADEEQQQALSSQMGF 

>sp|P9WIP1|MP63_MYCTU Immunogenic protein MPT63 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=mpt63 PE=1 SV=1 

MKLTTMIKTAVAVVAMAAIATFAAPVALAAYPITGKLGSELTMTDTVGQVVLGWKVSDLKSSTAVIPGYPVAGQ

VWEATATVNAIRGSVTPAVSQFNARTADGINYRVLWQAAGPDTISGATIPQGEQSTGKIYFDVTGPSPTIVAMN

NGMEDLLIWEP 

>sp|P9WGE7|SODF_MYCTU Superoxide dismutase [Fe] OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=sodB PE=1 SV=1 

MAEYTLPDLDWDYGALEPHISGQINELHHSKHHATYVKGANDAVAKLEEARAKEDHSAILLNEKNLAFNLAGH

VNHTIWWKNLSPNGGDKPTGELAAAIADAFGSFDKFRAQFHAAATTVQGSGWAALGWDTLGNKLLIFQVYD

HQTNFPLGIVPLLLLDMWEHAFYLQYKNVKVDFAKAFWNVVNWADVQSRYAAATSQTKGLIFG 

>sp|P9WIN9|MP64_MYCTU Immunogenic protein MPT64 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=mpt64 PE=1 SV=1 

MRIKIFMLVTAVVLLCCSGVATAAPKTYCEELKGTDTGQACQIQMSDPAYNINISLPSYYPDQKSLENYIAQTRDK

FLSAATSSTPREAPYELNITSATYQSAIPPRGTQAVVLKVYQNAGGTHPTTTYKAFDWDQAYRKPITYDTLWQA

DTDPLPVVFPIVQGELSKQTGQQVSIAPNAGLDPVNYQNFAVTNDGVIFFFNPGELLPEAAGPTQVLVPRSAIDS

MLA 



>sp|P9WQB1|DHA_MYCTU Alanine dehydrogenase OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=ald PE=1 SV=1 

MRVGIPTETKNNEFRVAITPAGVAELTRRGHEVLIQAGAGEGSAITDADFKAAGAQLVGTADQVWADADLLLK

VKEPIAAEYGRLRHGQILFTFLHLAASRACTDALLDSGTTSIAYETVQTADGALPLLAPMSEVAGRLAAQVGAYH

LMRTQGGRGVLMGGVPGVEPADVVVIGAGTAGYNAARIANGMGATVTVLDINIDKLRQLDAEFCGRIHTRYS

SAYELEGAVKRADLVIGAVLVPGAKAPKLVSNSLVAHMKPGAVLVDIAIDQGGCFEGSRPTTYDHPTFAVHDTLF

YCVANMPASVPKTSTYALTNATMPYVLELADHGWRAACRSNPALAKGLSTHEGALLSERVATDLGVPFTEPASV

LA 

>sp|P9WI65|PKNK_MYCTU Serine/threonine-protein kinase PknK OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=pknK PE=1 SV=1 

MTDVDPHATRRDLVPNIPAELLEAGFDNVEEIGRGGFGVVYRCVQPSLDRAVAVKVLSTDLDRDNLERFLREQR

AMGRLSGHPHIVTVLQVGVLAGGRPFIVMPYHAKNSLETLIRRHGPLDWRETLSIGVKLAGALEAAHRVGTLH

RDVKPGNILLTDYGEPQLTDFGIARIAGGFETATGVIAGSPAFTAPEVLEGASPTPASDVYSLGATLFCALTGHAAY

ERRSGERVIAQFLRITSQPIPDLRKQGLPADVAAAIERAMARHPADRPATAADVGEELRDVQRRNGVSVDEMPL

PVELGVERRRSPEAHAAHRHTGGGTPTVPTPPTPATKYRPSVPTGSLVTRSRLTDILRAGGRRRLILIHAPSGFGK

STLAAQWREELSRDGAAVAWLTIDNDDNNEVWFLSHLLESIRRVRPTLAESLGHVLEEHGDDAGRYVLTSLIDEI

HENDDRIAVVIDDWHRVSDSRTQAALGFLLDNGCHHLQLIVTSWSRAGLPVGRLRIGDELAEIDSAALRFDTDE

AAALLNDAGGLRLPRADVQALTTSTDGWAAALRLAALSLRGGGDATQLLRGLSGASDVIHEFLSENVLDTLEPE

LREFLLVASVTERTCGGLASALAGITNGRAMLEEAEHRGLFLQRTEDDPNWFRFHQMFADFLHRRLERGGSHR

VAELHRRASAWFAENGYLHEAVDHALAAGDPARAVDLVEQDETNLPEQSKMTTLLAIVQKLPTSMVVSRARL

QLAIAWANILLQRPAPATGALNRFETALGRAELPEATQADLRAEADVLRAVAEVFADRVERVDDLLAEAMSRPD

TLPPRVPGTAGNTAALAAICRFEFAEVYPLLDWAAPYQEMMGPFGTVYAQCLRGMAARNRLDIVAALQNFRT

AFEVGTAVGAHSHAARLAGSLLAELLYETGDLAGAGRLMDESYLLGSEGGAVDYLAARYVIGARVKAAQGDHE

GAADRLSTGGDTAVQLGLPRLAARINNERIRLGIALPAAVAADLLAPRTIPRDNGIATMTAELDEDSAVRLLSAGD

SADRDQACQRAGALAAAIDGTRRPLAALQAQILHIETLAATGRESDARNELAPVATKCAELGLSRLLVDAGLA 

>sp|P9WIU5|ARFA_MYCTU Peptidoglycan-binding protein ArfA OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=arfA PE=1 SV=1 

MASKAGLGQTPATTDARRTQKFYRGSPGRPWLIGAVVIPLLIAAIGYGAFERPQSVTGPTGVLPTLTPTSTRGAS

ALSLSLLSISRSGNTVTLIGDFPDEAAKAALMTALNGLLAPGVNVIDQIHVDPVVRSLDFSSAEPVFTASVPIPDFG

LKVERDTVTLTGTAPSSEHKDAVKRAATSTWPDMKIVNNIEVTGQAPPGPPASGPCADLQSAINAVTGGPIAFG

NDGASLIPADYEILNRVADKLKACPDARVTINGYTDNTGSEGINIPLSAQRAKIVADYLVARGVAGDHIATVGLGS

VNPIASNATPEGRAKNRRVEIVVN 

>sp|P9WIR7|APA_MYCTU Alanine and proline-rich secreted protein Apa OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=apa PE=1 SV=1 

MHQVDPNLTRRKGRLAALAIAAMASASLVTVAVPATANADPEPAPPVPTTAASPPSTAAAPPAPATPVAPPPPA

AANTPNAQPGDPNAAPPPADPNAPPPPVIAPNAPQPVRIDNPVGGFSFALPAGWVESDAAHFDYGSALLSKT

TGDPPFPGQPPPVANDTRIVLGRLDQKLYASAEATDSKAAARLGSDMGEFYMPYPGTRINQETVSLDANGVSG

SASYYEVKFSDPSKPNGQIWTGVIGSPAANAPDAGPPQRWFVVWLGTANNPVDKGAAKALAESIRPLVAPPPA

PAPAPAEPAPAPAPAGEVAPTPTTPTPQRTLPA 

>sp|P9WIB9|SCMU_MYCTU Secreted chorismate mutase OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv1885c PE=1 SV=1 

MLTRPREIYLATAVSIGILLSLIAPLGPPLARADGTSQLAELVDAAAERLEVADPVAAFKWRAQLPIEDSGRVEQQ

LAKLGEDARSQHIDPDYVTRVFDDQIRATEAIEYSRFSDWKLNPASAPPEPPDLSASRSAIDSLNNRMLSQIWSH

WSLLSAPSCAAQLDRAKRDIVRSRHLDSLYQRALTTATQSYCQALPPA 



>sp|P9WNK7|ESXA_MYCTU 6 kDa early secretory antigenic target OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=esxA PE=1 SV=1 

MTEQQWNFAGIEAAASAIQGNVTSIHSLLDEGKQSLTKLAAAWGGSGSEAYQGVQQKWDATATELNNALQN

LARTISEAGQAMASTEGNVTGMFA 

>sp|P9WMK7|DBH_MYCTU DNA-binding protein HU homolog OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=hup PE=1 SV=1 

MNKAELIDVLTQKLGSDRRQATAAVENVVDTIVRAVHKGDSVTITGFGVFEQRRRAARVARNPRTGETVKVKPT

SVPAFRPGAQFKAVVSGAQRLPAEGPAVKRGVGASAAKKVAKKAPAKKATKAAKKAATKAPARKAATKAPAKK

AATKAPAKKAVKATKSPAKKVTKAVKKTAVKASVRKAATKAPAKKAAAKRPATKAPAKKATARRGRK 

>sp|P9WMK1|ACR_MYCTU Alpha-crystallin OS=Mycobacterium tuberculosis (strain ATCC 25618 

/ H37Rv) GN=hspX PE=1 SV=1 

MATTLPVQRHPRSLFPEFSELFAAFPSFAGLRPTFDTRLMRLEDEMKEGRYEVRAELPGVDPDKDVDIMVRDG

QLTIKAERTEQKDFDGRSEFAYGSFVRTVSLPVGADEDDIKATYDKGILTVSVAVSEGKPTEKHIQIRSTN 

>sp|P9WJA3|HRP1_MYCTU Hypoxic response protein 1 OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=hrp1 PE=1 SV=1 

MTTARDIMNAGVTCVGEHETLTAAAQYMREHDIGALPICGDDDRLHGMLTDRDIVIKGLAAGLDPNTATAGEL

ARDSIYYVDANASIQEMLNVMEEHQVRRVPVISEHRLVGIVTEADIARHLPEHAIVQFVKAICSPMALAS 

>sp|P9WG65|MPT53_MYCTU Soluble secreted antigen MPT53 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=mpt53 PE=1 SV=1 

MSLRLVSPIKAFADGIVAVAIAVVLMFGLANTPRAVAADERLQFTATTLSGAPFDGASLQGKPAVLWFWTPWC

PFCNAEAPSLSQVAAANPAVTFVGIATRADVGAMQSFVSKYNLNFTNLNDADGVIWARYNVPWQPAFVFYRA

DGTSTFVNNPTAAMSQDELSGRVAALTS 

>sp|P9WHR5|CAEB_MYCTU Carboxylesterase B OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=caeB PE=1 SV=1 

MAAMWRRRPLSSALLSFGLLLGGLPLAAPPLAGATEEPGAGQTPGAPVVAPQQSWNSCREFIADTSEIRTARC

ATVSVPVDYDQPGGTQAKLAVIRVPATGQRFGALLVNPGGPGASAVDMVAAMAPAIADTDILRHFDLVGFDP

RGVGHSTPALRCRTDAEFDAYRRDPMADYSPAGVTHVEQVYRQLAQDCVDRMGFSFLANIGTASVARDMD

MVRQALGDDQINYLGYSYGTELGTAYLERFGTHVRAMVLDGAIDPAVSPIEESISQMAGFQTAFNDYAADCARS

PACPLGTDSAQWVNRYHALVDPLVQKPGKTSDPRGLSYADATTGTINALYSPQRWKYLTSGLLGLQRGSDAGD

LLVLADDYDGRDADGHYSNDQDAFNAVRCVDAPTPADPAAWVAADQRIRQVAPFLSYGQFTGSAPRDLCAL

WPVPATSTPHPAAPAGAGKVVVVSTTHDPATPYQSGVDLARQLGAPLITFDGTQHTAVFDGNQCVDSAVMHY

FLDGTLPPTSLRCAP 

>sp|P9WNF5|MP70_MYCTU Immunogenic protein MPT70 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=mpt70 PE=1 SV=1 

MKVKNTIAATSFAAAGLAALAVAVSPPAAAGDLVGPGCAEYAAANPTGPASVQGMSQDPVAVAASNNPELTTL

TAALSGQLNPQVNLVDTLNSGQYTVFAPTNAAFSKLPASTIDELKTNSSLLTSILTYHVVAGQTSPANVVGTRQTL

QGASVTVTGQGNSLKVGNADVVCGGVSTANATVYMIDSVLMPPA 

>sp|P9WNL1|ENO_MYCTU Enolase OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) 

GN=eno PE=1 SV=1 

MPIIEQVRAREILDSRGNPTVEVEVALIDGTFARAAVPSGASTGEHEAVELRDGGDRYGGKGVQKAVQAVLDEI

GPAVIGLNADDQRLVDQALVDLDGTPDKSRLGGNAILGVSLAVAKAAADSAELPLFRYVGGPNAHILPVPMMN

ILNGGAHADTAVDIQEFMVAPIGAPSFVEALRWGAEVYHALKSVLKKEGLSTGLGDEGGFAPDVAGTTAALDLI

SRAIESAGLRPGADVALALDAAATEFFTDGTGYVFEGTTRTADQMTEFYAGLLGAYPLVSIEDPLSEDDWDGWA

ALTASIGDRVQIVGDDIFVTNPERLEEGIERGVANALLVKVNQIGTLTETLDAVTLAHHGGYRTMISHRSGETEDT



MIADLAVAIGSGQIKTGAPARSERVAKYNQLLRIEEALGDAARYAGDLAFPRFACETK 

>sp|P9WIR1|CFP6_MYCTU Low molecular weight protein antigen 6 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=cfp6 PE=1 SV=1 

MAHFAVGFLTLGLLVPVLTWPVSAPLLVIPVALSASIIRLRTLADERGVTVRTLVGSRAVRWDDIDGLRFHRGSW

ARATLKDGTELRLPAVTFATLPHLTEASSGRVPNPYR 

>sp|P9WP39|CUT3_MYCTU Probable cutinase cut3 OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=cut3 PE=1 SV=1 

MNNRPIRLLTSGRAGLGAGALITAVVLLIALGAVWTPVAFADGCPDAEVTFARGTGEPPGIGRVGQAFVDSLRQ

QTGMEIGVYPVNYAASRLQLHGGDGANDAISHIKSMASSCPNTKLVLGGYSQGATVIDIVAGVPLGSISFGSPLP

AAYADNVAAVAVFGNPSNRAGGSLSSLSPLFGSKAIDLCNPTDPICHVGPGNEFSGHIDGYIPTYTTQAASFVVQ

RLRAGSVPHLPGSVPQLPGSVLQMPGTAAPAPESLHGR 

>sp|P9WP28|DAGK_MYCTO Diacylglycerol kinase OS=Mycobacterium tuberculosis (strain CDC 

1551 / Oshkosh) GN=dagK PE=1 SV=1 

MSAGQLRRHEIGKVTALTNPLSGHGAAVKAAHGAIARLKHRGVDVVEIVGGDAHDARHLLAAAVAKGTDAV

MVTGGDGVVSNALQVLAGTDIPLGIIPAGTGNDHAREFGLPTKNPKAAADIVVDGWTETIDLGRIQDDNGIEK

WFGTVAATGFDSLVNDRANRMRWPHGRMRYYIAMLAELSRLRPLPFRLVLDGTEEIVADLTLADFGNTRSYGG

GLLICPNADHSDGLLDITMAQSDSRTKLLRLFPTIFKGAHVELDEVSTTRAKTVHVECPGINVYADGDFACPLPAE

ISAVPAALQVLRPRHG 

>sp|P9WJE1|ESPA_MYCTU ESX-1 secretion-associated protein EspA OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=espA PE=1 SV=1 

MSRAFIIDPTISAIDGLYDLLGIGIPNQGGILYSSLEYFEKALEELAAAFPGDGWLGSAADKYAGKNRNHVNFFQE

LADLDRQLISLIHDQANAVQTTRDILEGAKKGLEFVRPVAVDLTYIPVVGHALSAAFQAPFCAGAMAVVGGALA

YLVVKTLINATQLLKLLAKLAELVAAAIADIISDVADIIKGTLGEVWEFITNALNGLKELWDKLTGWVTGLFSRGWS

NLESFFAGVPGLTGATSGLSQVTGLFGAAGLSASSGLAHADSLASSASLPALAGIGGGSGFGGLPSLAQVHAAST

RQALRPRADGPVGAAAEQVGGQSQLVSAQGSQGMGGPVGMGGMHPSSGASKGTTTKKYSEGAAAGTEDA

ERAPVEADAGGGQKVLVRNVV 

>sp|P9WJD9|ESPB_MYCTU ESX-1 secretion-associated protein EspB OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=espB PE=1 SV=1 

MTQSQTVTVDQQEILNRANEVEAPMADPPTDVPITPCELTAAKNAAQQLVLSADNMREYLAAGAKERQRLAT

SLRNAAKAYGEVDEEAATALDNDGEGTVQAESAGAVGGDSSAELTDTPRVATAGEPNFMDLKEAARKLETGDQ

GASLAHFADGWNTFNLTLQGDVKRFRGFDNWEGDAATACEASLDQQRQWILHMAKLSAAMAKQAQYVAQ

LHVWARREHPTYEDIVGLERLYAENPSARDQILPVYAEYQQRSEKVLTEYNNKAALEPVNPPKPPPAIKIDPPPPP

QEQGLIPGFLMPPSDGSGVTPGTGMPAAPMVPPTGSPGGGLPADTAAQLTSAGREAAALSGDVAVKAASLGG

GGGGGVPSAPLGSAIGGAESVRPAGAGDIAGLGQGRAGGGAALGGGGMGMPMGAAHQGQGGAKSKGSQ

QEDEALYTEDRAWTEAVIGNRRRQDSKESK 

>sp|P9WJD7|ESPC_MYCTU ESX-1 secretion-associated protein EspC OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=espC PE=1 SV=1 

MTENLTVQPERLGVLASHHDNAAVDASSGVEAAAGLGESVAITHGPYCSQFNDTLNVYLTAHNALGSSLHTAG

VDLAKSLRIAAKIYSEADEAWRKAIDGLFT 

>sp|P9WK37|LPQB_MYCTU Lipoprotein LpqB OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=lpqB PE=1 SV=1 

MERLMRLTILLFLGAVLAGCASVPSTSAPQAIGTVERPVPSNLPKPSPGMDPDVLLREFLKATADPANRHLAAR

QFLTESASNAWDDAGSALLIDHVVFVETRSAEKVSVTMRADILGSLSDVGVFETAEGQLPDPGPIELVKTSDGW

RIDRLPNGVFLDWQQFQETYKRNTLYFADPTGKTVVPDPRYVAVSDRDQLATELVSKLLAGPRPEMARTVRNLL



APPLRLRGPVTRADGGKSGIGRGYGGARVDMEKLSTTDPHSRQLLAAQIIWTLARADIRGPYVINADGAPLED

RFAEGWTTSDVAATDPGVADGAAAGLHALVNGSLVAMDAQRVTPVPGAFGRMPEQTAAAVSRSGRQVASV

VTLGRGAPDEAASLWVGDLGGEAVQSADGHSLSRPSWSLDDAVWVVVDTNVVLRAIQDPASGQPARIPVDS

TAVASRFPGAINDLQLSRDGTRAAMVIGGQVILAGVEQTQAGQFALTYPRRLGFGLGSSVVSLSWRTGDDIVVT

RTDAAHPVSYVNLDGVNSDAPSRGLQTPLTAIAANPSTVYVAGPQGVLMYSASVESRPGWADVPGLMVPGA

APVLPG 

>sp|A0QPU4|MSPB_MYCS2 Porin MspB OS=Mycobacterium smegmatis (strain ATCC 700084 / 

mc(2)155) GN=mspB PE=1 SV=1 

MTAFKRVLIAMISALLAGTTGMFVSAGAAHAGLDNELSLVDGQDRTLTVQQWDTFLNGVFPLDRNRLTREWF

HSGRAKYIVAGPGADEFEGTLELGYQIGFPWSLGVGINFSYTTPNILIDDGDITAPPFGLNSVITPNLFPGVSISAD

LGNGPGIQEVATFSVDVSGPAGGVAVSNAHGTVTGAAGGVLLRPFARLIASTGDSVTTYGEPWNMN 

>sp|P9WIN7|MTB12_MYCTU Low molecular weight antigen MTB12 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mtb12 PE=1 SV=1 

MKMVKSIAAGLTAAAAIGAAAAGVTSIMAGGPVVYQMQPVVFGAPLPLDPASAPDVPTAAQLTSLLNSLADP

NVSFANKGSLVEGGIGGTEARIADHKLKKAAEHGDLPLSFSVTNIQPAAAGSATADVSVSGPKLSSPVTQNVTFV

NQGGWMLSRASAMELLQAAGN 

>sp|P9WHW9|PPE68_MYCTU Uncharacterized PPE family immunogenic protein PPE68 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=ppe68 PE=1 SV=1 

MLWHAMPPELNTARLMAGAGPAPMLAAAAGWQTLSAALDAQAVELTARLNSLGEAWTGGGSDKALAAATP

MVVWLQTASTQAKTRAMQATAQAAAYTQAMATTPSLPEIAANHITQAVLTATNFFGINTIPIALTEMDYFIRM

WNQAALAMEVYQAETAVNTLFEKLEPMASILDPGASQSTTNPIFGMPSPGSSTPVGQLPPAATQTLGQLGEM

SGPMQQLTQPLQQVTSLFSQVGGTGGGNPADEEAAQMGLLGTSPLSNHPLAGGSGPSAGAGLLRAESLPGA

GGSLTRTPLMSQLIEKPVAPSVMPAAAAGSSATGGAAPVGAGAMGQGAQSGGSTRPGLVAPAPLAQEREED

DEDDWDEEDDW 

>sp|A0QX22|RIPA_MYCS2 Peptidoglycan endopeptidase RipA OS=Mycobacterium smegmatis 

(strain ATCC 700084 / mc(2)155) GN=ripA PE=1 SV=1 

MRRTVRALATRVHGRVCAVPLVVGMLLATALYGGGPAAADPAAPDNLATLVAKVASADQKLQELGAAIQTQQE

TVNKAIVDVQAARDAAAAAQRELEAGQRGVADANAAIEAAQKRFDSFAAATYMNGPSRSYLTATDPADIVNTT

ATGQALIASSQQVMAKLQRARTEQVNRESAARLAKEKADQAARDAESSQDNAVAALKQAQQTFNAQQGELE

RLAAERAAAQAELDSVRKVSATGNAAPAAAPAAAPAPAAAPAPVPNSAPAPVPGAQPNPQAAAGNWDRAPS

GPASSGQNWAVWDPTLPAIPSAFVSGDPIAIINAVLGIASTSAQVTADMGRSFLQKLGILPTPTGFTNGAIPRVY

GREAVEYVIRRGMSQIGVPYSWGGGNAAGPSRGIDSGAGTVGFDCSGLMLYMFAGVGIKLDHYSGSQYNAG

RKIPSSQMRRGDMIFYGPNASQHVAMYLGNGQMLEAPYTGSHVKVSPVRTSGMTPYVTRLIEY 

>sp|H8F3N4|RPFC_MYCTE Resuscitation-promoting factor RpfC OS=Mycobacterium tuberculosis 

(strain ATCC 35801 / TMC 107 / Erdman) GN=rpfC PE=2 SV=1 

MTRIAKPLIKSAMAAGLVTASMSLSTAVAHAGPSPNWDAVAQCESGGNWAANTGNGKYGGLQFKPATWAAF

GGVGNPAAASREQQIAVANRVLAEQGLDAWPTCGAASGLPIALWSKPAQGIKQIINEIIWAGIQASIPR 

>sp|P9WLN2|Y2004_MYCTO Uncharacterized protein MT2060 OS=Mycobacterium tuberculosis 

(strain CDC 1551 / Oshkosh) GN=MT2060 PE=2 SV=1 

MDSPTNDGTCDAHPVTDEPFIDVRETHTAVVVLAGDRAFKAKKPVVTDFCDFRTAEQRERACIREFELNSRLAA

QSYLGIAHLSDPSGGHAEPVVVMRRYRDKQRLASMVTAGLPVEGALDAIAEVLARFHQRAQRNRCIDTQGEV

GAVARRWHENLAELRHHADKVVSGDVIRRIEHMVDEFVSGREVLFAGRIKEGCIVDGHADLLADDIFLVDGEP

ALLDCLEFEDELRYLDRIDDAAFLAMDLEFLGRKDLGDYFLAGYAVRSGDTAPASLRDFYIAYRAVVRAKVECVRF

SQGKPEAAADAVRHLIIATQHLQHATVRLALVGGNPGTGKSTLARGVAELVGAQVISTDDVRRRLRDCGVITGE



PGVLDSGLYSRANVVAVYQEALRKARLLLGSGHSVILDGTWGDPQMRACARRLAADTHSAIVEFRCSATVDVM

ADRIVARAGGNSDATAEIAAALAARQADWDTGHRIDTAGPRERSVGQAYHIWRSAI 

>sp|P9WL75|Y2588_MYCTU Uncharacterized protein Rv2588c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2588c PE=1 SV=1 

MESFVLFLPFLLIMGGFMYFASRRQRRAMQATIDLHDSLQPGERVHTTSGLEATIVAIADDTIDLEIAPGVVTTW

MKLAIRDRILPDDDIDEELNEDLDKDVDDVAGERRVTNDS 

>sp|P9WKW5|Y3835_MYCTU Uncharacterized membrane protein Rv3835 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3835 PE=1 SV=1 

MLDAPEQDPVDPGDPASPPHGEAEQPLPGPRWPRALRASATRRALLLTALGGLLIAGLVTAIPAVGRAPERLAG

YIASNPVPSTGAKINASFNRVASGDCLMWPDGTPESAAIVSCADEHRFEVAESIDMRTFPGMEYGQNAAPPSP

ARIQQISEEQCEAAVRRYLGTKFDPNSKFTISMLWPGDRAWRQAGERRMLCGLQSPGPNNQQLAFKGKVADI

DQSKVWPAGTCLGIDATTNQPIDVPVDCAAPHAMEVSGTVNLAERFPDALPSEPEQDGFIKDACTRMTDAYL

APLKLRTTTLTLIYPTLTLPSWSAGSRVVACSIGATLGNGGWATLVNSAKGALLINGQPPVPPPDIPEERLNLPPIP

LQLPTPRPAPPAQQLPSTPPGTQHLPAQQPVVTPTRPPESHAPASAAPAETQPPPPDAGAPPATQSPEATPPGP

AEPAPAG 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Non-secretory protein 

 

>sp|P9WPY3|AROK_MYCTU Shikimate kinase OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=aroK PE=1 SV=1 

MAPKAVLVGLPGSGKSTIGRRLAKALGVGLLDTDVAIEQRTGRSIADIFATDGEQEFRRIEEDVVRAALADHDGV

LSLGGGAVTSPGVRAALAGHTVVYLEISAAEGVRRTGGNTVRPLLAGPDRAEKYRALMAKRAPLYRRVATMRV

DTNRRNPGAVVRHILSRLQVPSPSEAAT 

>sp|P9WGK3|DEVS_MYCTU Redox sensor histidine kinase response regulator DevS 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=devS PE=1 SV=1 

MTTGGLVDENDGAAMRPLRHTLSQLRLHELLVEVQDRVEQIVEGRDRLDGLVEAMLVVTAGLDLEATLRAIVH

SATSLVDARYGAMEVHDRQHRVLHFVYEGIDEETVRRIGHLPKGLGVIGLLIEDPKPLRLDDVSAHPASIGFPPYH

PPMRTFLGVPVRVRDESFGTLYLTDKTNGQPFSDDDEVLVQALAAAAGIAVANARLYQQAKARQSWIEATRDIA

TELLSGTEPATVFRLVAAEALKLTAADAALVAVPVDEDMPAADVGELLVIETVGSAVASIVGRTIPVAGAVLREVFV

NGIPRRVDRVDLEGLDELADAGPALLLPLRARGTVAGVVVVLSQGGPGAFTDEQLEMMAAFADQAALAWQL

ATSQRRMRELDVLTDRDRIARDLHDHVIQRLFAIGLALQGAVPHERNPEVQQRLSDVVDDLQDVIQEIRTTIYDL

HGASQGITRLRQRIDAAVAQFADSGLRTSVQFVGPLSVVDSALADQAEAVVREAVSNAVRHAKASTLTVRVKV

DDDLCIEVTDNGRGLPDEFTGSGLTNLRQRAEQAGGEFTLASVPGASGTVLRWSAPLSQ 

>sp|P9WI81|PKNB_MYCTU Serine/threonine-protein kinase PknB OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=pknB PE=1 SV=1 

MTTPSHLSDRYELGEILGFGGMSEVHLARDLRLHRDVAVKVLRADLARDPSFYLRFRREAQNAAALNHPAIVAV

YDTGEAETPAGPLPYIVMEYVDGVTLRDIVHTEGPMTPKRAIEVIADACQALNFSHQNGIIHRDVKPANIMISAT

NAVKVMDFGIARAIADSGNSVTQTAAVIGTAQYLSPEQARGDSVDARSDVYSLGCVLYEVLTGEPPFTGDSPVS

VAYQHVREDPIPPSARHEGLSADLDAVVLKALAKNPENRYQTAAEMRADLVRVHNGEPPEAPKVLTDAERTSLL

SSAAGNLSGPRTDPLPRQDLDDTDRDRSIGSVGRWVAVVAVLAVLTVVVTIAINTFGGITRDVQVPDVRGQSSA

DAIATLQNRGFKIRTLQKPDSTIPPDHVIGTDPAANTSVSAGDEITVNVSTGPEQREIPDVSTLTYAEAVKKLTAAG

FGRFKQANSPSTPELVGKVIGTNPPANQTSAITNVVIIIVGSGPATKDIPDVAGQTVDVAQKNLNVYGFTKFSQA

SVDSPRPAGEVTGTNPPAGTTVPVDSVIELQVSKGNQFVMPDLSGMFWVDAEPRLRALGWTGMLDKGADV

DAGGSQHNRVVYQNPPAGTGVNRDGIITLRFGQ 

>sp|P9WMF9|DEVR_MYCTU Transcriptional regulatory protein DevR (DosR) OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=devR PE=1 SV=1 

MVKVFLVDDHEVVRRGLVDLLGADPELDVVGEAGSVAEAMARVPAARPDVAVLDVRLPDGNGIELCRDLLSR

MPDLRCLILTSYTSDEAMLDAILAGASGYVVKDIKGMELARAVKDVGAGRSLLDNRAAAALMAKLRGAAEKQD

PLSGLTDQERTLLGLLSEGLTNKQIADRMFLAEKTVKNYVSRLLAKLGMERRTQAAVFATELKRSRPPGDGP 

>sp|P9WPP9|CP51_MYCTU Lanosterol 14-alpha demethylase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=cyp51 PE=1 SV=1 

MSAVALPRVSGGHDEHGHLEEFRTDPIGLMQRVRDECGDVGTFQLAGKQVVLLSGSHANEFFFRAGDDDLD

QAKAYPFMTPIFGEGVVFDASPERRKEMLHNAALRGEQMKGHAATIEDQVRRMIADWGEAGEIDLLDFFAEL

TIYTSSACLIGKKFRDQLDGRFAKLYHELERGTDPLAYVDPYLPIESFRRRDEARNGLVALVADIMNGRIANPPTDK

SDRDMLDVLIAVKAETGTPRFSADEITGMFISMMFAGHHTSSGTASWTLIELMRHRDAYAAVIDELDELYGDGR

SVSFHALRQIPQLENVLKETLRLHPPLIILMRVAKGEFEVQGHRIHEGDLVAASPAISNRIPEDFPDPHDFVPARYE

QPRQEDLLNRWTWIPFGAGRHRCVGAAFAIMQIKAIFSVLLREYEFEMAQPPESYRNDHSKMVVQLAQPACV

RYRRRTGV 

>sp|P9WFF7|DPDS_MYCTU Decaprenyl diphosphate synthase OS=Mycobacterium tuberculosis 



(strain ATCC 25618 / H37Rv) GN=uppS PE=1 SV=1 

MARDARKRTSSNFPQLPPAPDDYPTFPDTSTWPVVFPELPAAPYGGPCRPPQHTSKAAAPRIPADRLPNHVAI

VMDGNGRWATQRGLARTEGHKMGEAVVIDIACGAIELGIKWLSLYAFSTENWKRSPEEVRFLMGFNRDVVRR

RRDTLKKLGVRIRWVGSRPRLWRSVINELAVAEEMTKSNDVITINYCVNYGGRTEITEATREIAREVAAGRLNPE

RITESTIARHLQRPDIPDVDLFLRTSGEQRSSNFMLWQAAYAEYIFQDKLWPDYDRRDLWAACEEYASRTRRFG

SA 

>sp|P9WQ37|FAC13_MYCTU Long-chain-fatty-acid--CoA ligase FadD13 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=fadD13 PE=1 SV=1 

MKNIGWMLRQRATVSPRLQAYVEPSTDVRMTYAQMNALANRCADVLTALGIAKGDRVALLMPNSVEFCCLFY

GAAKLGAVAVPINTRLAAPEVSFILSDSGSKVVIYGAPSAPVIDAIRAQADPPGTVTDWIGADSLAERLRSAAAD

EPAVECGGDDNLFIMYTSGTTGHPKGVVHTHESVHSAASSWASTIDVRYRDRLLLPLPMFHVAALTTVIFSAMR

GVTLISMPQFDATKVWSLIVEERVCIGGAVPAILNFMRQVPEFAELDAPDFRYFITGGAPMPEALIKIYAAKNIEV

VQGYALTESCGGGTLLLSEDALRKAGSAGRATMFTDVAVRGDDGVIREHGEGEVVIKSDILLKEYWNRPEATRD

AFDNGWFRTGDIGEIDDEGYLYIKDRLKDMIISGGENVYPAEIESVIIGVPGVSEVAVIGLPDEKWGEIAAAIVVA

DQNEVSEQQIVEYCGTRLARYKLPKKVIFAEAIPRNPTGKILKTVLREQYSATVPK 

>sp|O53585|GLFT2_MYCTU Galactofuranosyl transferase GlfT2 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=glfT2 PE=1 SV=1 

MSELAASLLSRVILPRPGEPLDVRKLYLEESTTNARRAHAPTRTSLQIGAESEVSFATYFNAFPASYWRRWTTCKS

VVLRVQVTGAGRVDVYRTKATGARIFVEGHDFTGTEDQPAAVETEVVLQPFEDGGWVWFDITTDTAVTLHSG

GWYATSPAPGTANIAVGIPTFNRPADCVNALRELTADPLVDQVIGAVIVPDQGERKVRDHPDFPAAAARLGSRL

SIHDQPNLGGSGGYSRVMYEALKNTDCQQILFMDDDIRLEPDSILRVLAMHRFAKAPMLVGGQMLNLQEPSH

LHIMGEVVDRSIFMWTAAPHAEYDHDFAEYPLNDNNSRSKLLHRRIDVDYNGWWTCMIPRQVAEELGQPLP

LFIKWDDADYGLRAAEHGYPTVTLPGAAIWHMAWSDKDDAIDWQAYFHLRNRLVVAAMHWDGPKAQVIGL

VRSHLKATLKHLACLEYSTVAIQNKAIDDFLAGPEHIFSILESALPQVHRIRKSYPDAVVLPAASELPPPLHKNKAM

KPPVNPLVIGYRLARGIMHNLTAANPQHHRRPEFNVPTQDARWFLLCTVDGATVTTADGCGVVYRQRDRAK

MFALLWQSLRRQRQLLKRFEEMRRIYRDALPTLSSKQKWETALLPAANQEPEHG 

>sp|P9WPZ3|ARGJ_MYCTU Arginine biosynthesis bifunctional protein ArgJ OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=argJ PE=1 SV=1 

MTDLAGTTRLLRAQGVTAPAGFRAAGVAAGIKASGALDLALVFNEGPDYAAAGVFTRNQVKAAPVLWTQQVL

TTGRLRAVILNSGGANACTGPAGFADTHATAEAVAAALSDWGTETGAIEVAVCSTGLIGDRLPMDKLLAGVAHV

VHEMHGGLVGGDEAAHAIMTTDNVPKQVALHHHDNWTVGGMAKGAGMLAPSLATMLCVLTTDAAAEPA

ALERALRRAAAATFDRLDIDGSCSTNDTVLLLSSGASEIPPAQADLDEAVLRVCDDLCAQLQADAEGVTKRVTVT

VTGAATEDDALVAARQIARDSLVKTALFGSDPNWGRVLAAVGMAPITLDPDRISVSFNGAAVCVHGVGAPGA

REVDLSDADIDITVDLGVGDGQARIRTTDLSHAYVEENSAYSS 

>sp|P71590|FHAA_MYCTU FHA domain-containing protein FhaA OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=fhaA PE=1 SV=1 

MGSQKRLVQRVERKLEQTVGDAFARIFGGSIVPQEVEALLRREAADGIQSLQGNRLLAPNEYIITLGVHDFEKLG

ADPELKSTGFARDLADYIQEQGWQTYGDVVVRFEQSSNLHTGQFRARGTVNPDVETHPPVIDCARPQSNHAF

GAEPGVAPMSDNSSYRGGQGQGRPDEYYDDRYARPQEDPRGGPDPQGGSDPRGGYPPETGGYPPQPGYPR

PRHPDQGDYPEQIGYPDQGGYPEQRGYPEQRGYPDQRGYQDQGRGYPDQGQGGYPPPYEQRPPVSPGPAA

GYGAPGYDQGYRQSGGYGPSPGGGQPGYGGYGEYGRGPARHEEGSYVPSGPPGPPEQRPAYPDQGGYDQG

YQQGATTYGRQDYGGGADYTRYTESPRVPGYAPQGGGYAEPAGRDYDYGQSGAPDYGQPAPGGYSGYGQGG

YGSAGTSVTLQLDDGSGRTYQLREGSNIIGRGQDAQFRLPDTGVSRRHLEIRWDGQVALLADLNSTNGTTVNN

APVQEWQLADGDVIRLGHSEIIVRMH 



>sp|P9WIT9|OTC_MYCTU Ornithine carbamoyltransferase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=argF PE=1 SV=1 

MIRHFLRDDDLSPAEQAEVLELAAELKKDPVSRRPLQGPRGVAVIFDKNSTRTRFSFELGIAQLGGHAVVVDSGS

TQLGRDETLQDTAKVLSRYVDAIVWRTFGQERLDAMASVATVPVINALSDEFHPCQVLADLQTIAERKGALRGL

RLSYFGDGANNMAHSLLLGGVTAGIHVTVAAPEGFLPDPSVRAAAERRAQDTGASVTVTADAHAAAAGADVL

VTDTWTSMGQENDGLDRVKPFRPFQLNSRLLALADSDAIVLHCLPAHRGDEITDAVMDGPASAVWDEAENR

LHAQKALLVWLLERS 

>sp|P9WIL5|PANC_MYCTU Pantothenate synthetase OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=panC PE=1 SV=1 

MTIPAFHPGELNVYSAPGDVADVSRALRLTGRRVMLVPTMGALHEGHLALVRAAKRVPGSVVVVSIFVNPMQ

FGAGEDLDAYPRTPDDDLAQLRAEGVEIAFTPTTAAMYPDGLRTTVQPGPLAAELEGGPRPTHFAGVLTVVLKL

LQIVRPDRVFFGEKDYQQLVLIRQLVADFNLDVAVVGVPTVREADGLAMSSRNRYLDPAQRAAAVALSAALTAA

AHAATAGAQAALDAARAVLDAAPGVAVDYLELRDIGLGPMPLNGSGRLLVAARLGTTRLLDNIAIEIGTFAGTD

RPDGYRAILESHWRN 

>sp|P9WHR9|Y3671_MYCTU Serine protease Rv3671c OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv3671c PE=1 SV=1 

MTPSQWLDIAVLAVAFIAAISGWRAGALGSMLSFGGVLLGATAGVLLAPHIVSQISAPRAKLFAALFLILALVVVG

EVAGVVLGRAVRGAIRNRPIRLIDSVIGVGVQLVVVLTAAWLLAMPLTQSKEQPELAAAVKGSRVLARVNEAAP

TWLKTVPKRLSALLNTSGLPAVLEPFSRTPVIPVASPDPALVNNPVVAATEPSVVKIRSLAPRCQKVLEGTGFVISP

DRVMTNAHVVAGSNNVTVYAGDKPFEATVVSYDPSVDVAILAVPHLPPPPLVFAAEPAKTGADVVVLGYPGGG

NFTATPARIREAIRLSGPDIYGDPEPVTRDVYTIRADVEQGDSGGPLIDLNGQVLGVVFGAAIDDAETGFVLTAGE

VAGQLAKIGATQPVGTGACVS 

>sp|P9WJB7|ESPR_MYCTU Nucleoid-associated protein EspR OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=espR PE=1 SV=1 

MSTTFAARLNRLFDTVYPPGRGPHTSAEVIAALKAEGITMSAPYLSQLRSGNRTNPSGATMAALANFFRIKAAY

FTDDEYYEKLDKELQWLCTMRDDGVRRIAQRAHGLPSAAQQKVLDRIDELRRAEGIDA 

>sp|P9WI79|PKND_MYCTU Serine/threonine-protein kinase PknD OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=pknD PE=1 SV=1 

MSDAVPQVGSQFGPYQLLRLLGRGGMGEVYEAEDTRKHRVVALKLISPQYSDNAVFRARMQREADTAGRLTE

PHIVPIHDYGEINGQFFVEMRMIDGTSLRALLKQYGPLTPARAVAIVRQIAAALDAAHANGVTHRDVKPENILVT

ASDFAYLVDFGIARAASDPGLTQTGTAVGTYNYMAPERFTGDEVTYRADIYALACVLGECLTGAPPYRADSVERLI

AAHLMDPAPQPSQLRPGRVPPALDQVIAKGMAKNPAERFMSAGDLAIAAHDALTTSEQHQATTILRRGDNAT

LLATPADTGLSQSESGIAGAGTGPPTPGAARWSPGDSATVAGPLAADSRGGNWPSQTGHSPAVPNALQASLG

HAVPPAGNKRKVWAVVGAAAIVLVAIVAAAGYLVLRPSWSPTQASGQTVLPFTGIDFRLSPSGVAVDSAGNVY

VTSEGMYGRVVKLATGSTGTTVLPFNGLYQPQGLAVDGAGTVYVTDFNNRVVTLAAGSNNQTVLPFDGLNYP

EGLAVDTQGAVYVADRGNNRVVKLAAGSKTQTVLPFTGLNDPDGVAVDNSGNVYVTDTDNNRVVKLEAESN

NQVVLPFTDITAPWGIAVDEAGTVYVTEHNTNQVVKLLAGSTTSTVLPFTGLNTPLAVAVDSDRTVYVADRGN

DRVVKLTS 

>sp|P9WN23|TRHBO_MYCTU Group 2 truncated hemoglobin GlbO OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=glbO PE=1 SV=1 

MPKSFYDAVGGAKTFDAIVSRFYAQVAEDEVLRRVYPEDDLAGAEERLRMFLEQYWGGPRTYSEQRGHPRLR

MRHAPFRISLIERDAWLRCMHTAVASIDSETLDDEHRRELLDYLEMAAHSLVNSPF 

>sp|P9WGF7|Y1739_MYCTU Probable sulfate transporter Rv1739c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1739c PE=1 SV=1 



MIPTMTSAGWAPGVVQFREYQRRWLRGDVLAGLTVAAYLIPQAMAYATVAGLPPAAGLWASIAPLAIYALLGS

SRQLSIGPESATALMTAAVLAPMAAGDLRRYAVLAATLGLLVGLICLLAGTARLGFLASLRSRPVLVGYMAGIALV

MISSQLGTITGTSVEGNEFFSEVHSFATSVTRVHWPTFVLAMSVLALLTMLTRWAPRAPGPIIAVLAATMLVAV

MSLDAKGIAIVGRIPSGLPTPGVPPVSVEDLRALIIPAAGIAIVTFTDGVLTARAFAARRGQEVNANAELRAVGAC

NIAAGLTHGFPVSSSSSRTALADVVGGRTQLYSLIALGLVVIVMVFASGLLAMFPIAALGALVVYAALRLIDLSEFR

RLARFRRSELMLALATTAAVLGLGVFYGVLAAVALSILELLRRVAHPHDSVLGFVPGIAGMHDIDDYPQAKRVPG

LVVYRYDAPLCFANAEDFRRRALTVVDQDPGQVEWFVLNAESNVEVDLTALDALDQLRTELLRRGIVFAMARV

KQDLRESLRAASLLDKIGEDHIFMTLPTAVQAFRRR 

>sp|P9WIR9|34KD_MYCTU 34 kDa antigenic protein homolog OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0954 PE=1 SV=1 

MTYSPGNPGYPQAQPAGSYGGVTPSFAHADEGASKLPMYLNIAVAVLGLAAYFASFGPMFTLSTELGGGDGAV

SGDTGLPVGVALLAALLAGVALVPKAKSHVTVVAVLGVLGVFLMVSATFNKPSAYSTGWALWVVLAFIVFQAVA

AVLALLVETGAITAPAPRPKFDPYGQYGRYGQYGQYGVQPGGYYGQQGAQQAAGLQSPGPQQSPQPPGYGS

QYGGYSSSPSQSGSGYTAQPPAQPPAQSGSQQSHQGPSTPPTGFPSFSPPPPVSAGTGSQAGSAPVNYSNPSG

GEQSSSPGGAPV 

>sp|P9WQP7|3BHS_MYCTU 3 beta-hydroxysteroid dehydrogenase/Delta 5-->4-isomerase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1106c PE=1 SV=1 

MLRRMGDASLTTELGRVLVTGGAGFVGANLVTTLLDRGHWVRSFDRAPSLLPAHPQLEVLQGDITDADVCAA

AVDGIDTIFHTAAIIELMGGASVTDEYRQRSFAVNVGGTENLLHAGQRAGVQRFVYTSSNSVVMGGQNIAGG

DETLPYTDRFNDLYTETKVVAERFVLAQNGVDGMLTCAIRPSGIWGNGDQTMFRKLFESVLKGHVKVLVGRKS

ARLDNSYVHNLIHGFILAAAHLVPDGTAPGQAYFINDAEPINMFEFARPVLEACGQRWPKMRISGPAVRWVM

TGWQRLHFRFGFPAPLLEPLAVERLYLDNYFSIAKARRDLGYEPLFTTQQALTECLPYYVSLFEQMKNEARAEKTA

ATVKP 

>sp|O65934|ABC1_MYCTU ABC transporter ATP-binding/permease protein Rv1747 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1747 PE=1 SV=1 

MPMSQPAAPPVLTVRYEGSERTFAAGHDVVVGRDLRADVRVAHPLISRAHLLLRFDQGRWVAIDNGSLNGLY

LNNRRVPVVDIYDAQRVHIGNPDGPALDFEVGRHRGSAGRPPQTTSIRLPNLSAGAWPTDGPPQTGTLGSGQ

LQQLPPATTRIPAAPPSGPQPRYPTGGQQLWPPSGPQRAPQIYRPPTAAPPPAGARGGTEAGNLATSMMKILR

PGRLTGELPPGAVRIGRANDNDIVIPEVLASRHHATLVPTPGGTEIRDNRSINGTFVNGARVDAALLHDGDVVTI

GNIDLVFADGTLARREENLLETRVGGLDVRGVTWTIDGDKTLLDGISLTARPGMLTAVIGPSGAGKSTLARLVAG

YTHPTDGTVTFEGHNVHAEYASLRSRIGMVPQDDVVHGQLTVKHALMYAAELRLPPDTTKDDRTQVVARVLE

ELEMSKHIDTRVDKLSGGQRKRASVALELLTGPSLLILDEPTSGLDPALDRQVMTMLRQLADAGRVVLVVTHSLT

YLDVCDQVLLLAPGGKTAFCGPPTQIGPVMGTTNWADIFSTVADDPDAAKARYLARTGPTPPPPPVEQPAELG

DPAHTSLFRQFSTIARRQLRLIVSDRGYFVFLALLPFIMGALSMSVPGDVGFGFPNPMGDAPNEPGQILVLLNV

GAVFMGTALTIRDLIGERAIFRREQAVGLSTTAYLIAKVCVYTVLAVVQSAIVTVIVLVGKGGPTQGAVALSKPDLE

LFVDVAVTCVASAMLGLALSAIAKSNEQIMPLLVVAVMSQLVFSGGMIPVTGRVPLDQMSWVTPARWGFAAS

AATVDLIKLVPGPLTPKDSHWHHTASAWWFDMAMLVALSVIYVGFVRWKIRLKAC 

>sp|P9WMB5|ACYLT_MYCTU Phosphatidylinositol mannoside acyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2611c PE=1 SV=1 

MIAGLKGLKLPKDPRSSVTRTATDWAYAAGWMAVRALPEFAVRNAFDTGARYFARHGGPEQLRKNLARVLGV

PPAAVPDPLMCASLESYGRYWREVFRLPTINHRKLARQLDRVIGGLDHLDAALAAGLGAVLALPHSGNWDMA

GMWLVQRHGTFTTVAERLKPESLYQRFIDYRESLGFEVLPLSGGERPPFEVLSERLRNNRVVCLMAERDLTRTG

VEVDFFGEPTRMPVGPAKLAVETGAALLPTHCWFEGRGWGFQVYPALDCTSGDVAAITQALADRFAQNIAAH

PADWHMLQPQWLADLSESRRAQLRSR 



>sp|P9WN03|AFTA_MYCTU Arabinofuranosyltransferase AftA OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=aftA PE=1 SV=1 

MPSRRKSPQFGHEMGAFTSARAREVLVALGQLAAAVVVAVGVAVVSLLAIARVEWPAFPSSNQLHALTTVGQ

VGCLAGLVGIGWLWRHGRFRRLARLGGLVLVSAFTVVTLGMPLGATKLYLFGISVDQQFRTEYLTRLTDTAALRD

MTYIGLPPFYPPGWFWIGGRAAALTGTPAWEMFKPWAITSMAIAVAVALVLWWRMIRFEYALLVTVATAAVM

LAYSSPEPYAAMITVLLPPMLVLTWSGLGARDRQGWAAVVGAGVFLGFAATWYTLLVAYGAFTVVLMALLLAG

SRLQSGIKAAVDPLCRLAVVGAIAAAIGSTTWLPYLLRAARDPVSDTGSAQHYLPADGAALTFPMLQFSLLGAIC

LLGTLWLVMRARSSAPAGALAIGVLAVYLWSLLSMLATLARTTLLSFRLQPTLSVLLVAAGAFGFVEAVQALGKR

GRGVIPMAAAIGLAGAIAFSQDIPDVLRPDLTIAYTDTDGYGQRGDRRPPGSEKYYPAIDAAIRRVTGKRRDRTV

VLTADYSFLSYYPYWGFQGLTPHYANPLAQFDKRATQIDSWSGLSTADEFIAALDKLPWQPPTVFLMRHGAHN

SYTLRLAQDVYPNQPNVRRYTVDLRTALFADPRFVVEDIGPFVLAIRKPQESA 

>sp|O53582|AFTB_MYCTU Terminal beta-(1->2)-arabinofuranosyltransferase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=aftB PE=1 SV=3 

MVRVSLWLSVTAVAVLFGWGSWQRRWIADDGLIVLRTVRNLLAGNGPVFNQGERVEANTSTAWTYLLYVGG

WVGGPMRLEYVALALAMVLSLLGMVLLMLGTGRLYAPSLRGRRAIMLPAGALVYIAVPPARDFATSGLESGLVL

AYLGLLWWMMVCWSQPLRARPDSQMFLGALAFVAGCSVLVRPEFALIGGLALIMMLIAARTWRRRVLIVLAG

GFLPVAYQIFRMGYYGLLVPSTALAKDAAGDKWSQGMIYVSNFNRPYALWVPLVLSVPLGLLLMTARRRPSFLR

PVLAPDYGRVARAVQSPPAVVAFIVGSGVLQALYWIRQGGDFMHGRVLLAPLFCLLAPVGVIPILLPDGKDFSRE

TGRWLVGALSGLWLGIAGWSLWAANSPGMGDDATRVTYSGIVDERRFYAQATGHAHPLTAADYLDYPRMAA

VLTALNNTPEGALLLPSGNYNQWDLVPMIRPSSGTAPGGKPAPKPQHAVFFTNMGMLGMNVGLDVRVIDQI

GLVNPLAAHTERLKHARIGHDKNLFPDWVIADGPWVKWYPGIPGYIDQQWVTQAEAALQCPATRAVLNSVR

APITLHRFLSNVLHSYEFTRYRIDRVPRYELVRCGLDVPDGPGPPPRE 

>sp|P9WMZ7|AFTC_MYCTU Alpha-(1->3)-arabinofuranosyltransferase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=aftC PE=1 SV=1 

MYGALVTAADSIRTGLGASLLAGFRPRTGAPSTATILRSALWPAAVLSVLHRSIVLTTNGNITDDFKPVYRAVLNFR

RGWDIYNEHFDYVDPHYLYPPGGTLLMAPFGYLPFAPSRYLFISINTAAILVAAYLLLRMFNFTLTSVAAPALILAM

FATETVTNTLVFTNINGCILLLEVLFLRWLLDGRASRQWCGGLAIGLTLVLKPLLGPLLLLPLLNRQWRALVAAVV

VPVVVNVAALPLVSDPMSFFTRTLPYILGTRDYFNSSILGNGVYFGLPTWLILFLRILFTAITFGALWLLYRYYRTGD

PLFWFTTSSGVLLLWSWLVMSLAQGYYSMMLFPFLMTVVLPNSVIRNWPAWLGVYGFMTLDRWLLFNWM

RWGRALEYLKITYGWSLLLIVTFTVLYFRYLDAKADNRLDGGIDPAWLTPEREGQR 

>sp|A0QPD4|AFTD_MYCS2 Alpha-(1->3)-arabinofuranosyltransferase OS=Mycobacterium 

smegmatis (strain ATCC 700084 / mc(2)155) GN=aftD PE=1 SV=1 

MVAAATLVLTFAQSPGQISPDTKLDLTANPLRFLARAFNLWNSDLPFGQAQNQAYGYLFPHGTFFLLGDVLGVP

GWVTQRLWWALLLTVGFWGVLRVAEALGIGSTPSRLIGAAAFALSPRVLTTLGAISSETLPMMLAPWVLLPVIL

ALRGQHSVRLMAARSAGAVALMGAVNAVATLTGCLAAVIWWACHRPNRLWWRFTAWWLLCGALAVTWW

VVALLMLGRISPPFLDFIESSGVTTQWMSLTEMLRGTMSWTPFVAPSATAGASLVTSTTAVLATTVVAAAGLAG

LALRTMPARGRLITMLLIGVVLLGLGYSGGLGSPVALQVQAFLDGSGTPLRNLAKLEPVIRLPLALGLVHLLGRIPL

PGSAPRAVWVSAFAHPERDKRVAVAIVVLSALAAGTSLAWTARLTPPGSFTAIPQHWHDAAAWLDEHNTDRG

RVLVAPGAPFATQVWGNSHDEPLQVLGDNPWGVRDSIPLTPPETIRALDSVQRLFASGRPSPGLADTLARQGIS

YVVVRNDLDPDTSRSARPILVHRAVEGSPGLTKVAEFGDPVGPGTLEGFVADSGLRPRYPAVEIFRVEPADAGSS

QQRSPMHPYLVDSDAMTRVAGAPEALLRLDERRRLNGEPPLGPMLLAADARRAGLPVDGVIVTDTPTAREIDY

GRVDDHASAIRTPDDARHTYNRVPDYPSDGADLVYGKWTGGRLSVSSSAADSTALPYVAPATGPAAAIDSDSST

AWVSNALQAAVGQWLQVDFDHPVTNATLTITPSATAVGAQVRRIEIATATGTSSLRFDTAGKPLTIPLPVGETPW

VRVTAVATDDGSPGVQFGVTDLAITQYDASGFAHPVTLRHTVEVPGPPAGSVVQQWDLGTELLGRPGCADSP



VGVRCAAAMALASEEPVNLSRTLTVPQDTEVQPTVWIRGRQGPNLADLVAQPDTTRAFGDSDPIDVLGSAYAA

TDGDPRTSWTAPQRVVQFQTPPTLTLKLPRPTEVSGMRIVPGDTEPPAHPTLVAIDLGDGPQMHRLPADGEPR

TVTLKPRVTDTVTVSLLAWNDIIDRTSLGFDQLKPPGLAELTVLDGRGAPVGAADAAKNRSRAVALPCGQGPIIA

VAGQFIQTSVHTTVGALLDGEPIPARPCRSEPVKLPAGQQELVVSPGAAFIVDGVELPTPAADEIRSAPTTSAETG

TWTADRREVRVSAAAQQRVLVVPESVNRGWSAHDPAGAELQSVTVNGWQQGWVVPAGTEGTVTLTFASN

MPYRVGLIGGLALLPLLALLALIPVRRPVRAAAPARPWNPGPVLTGAAALVAGTAISGVAGLLVVGAAMGVRILL

NRRGAAGEKVWDNVTVVVAAGGLILAGSVLSQYPWRSVDGYVGHTPGVQFLALLSVAFLAASAVRLVNRPEP

SEDGRSAKPEHTGASAHAG 

>sp|P9WQM7|ANSP2_MYCTU L-asparagine permease 2 OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=ansP2 PE=1 SV=1 

MPPLDITDERLTREDTGYHKGLHSRQLQMIALGGAIGTGLFLGAGGRLASAGPGLFLVYGICGIFVFLILRALGELV

LHRPSSGSFVSYAREFYGEKVAFVAGWMYFLNWAMTGIVDTTAIAHYCHYWRAFQPIPQWTLALIALLVVLSM

NLISVRLFGELEFWASLIKVIALVTFLIVGTVFLAGRYKIDGQETGVSLWSSHGGIVPTGLLPIVLVTSGVVFAYAAIE

LVGIAAGETAEPAKIMPRAINSVVLRIACFYVGSTVLLALLLPYTAYKEHVSPFVTFFSKIGIDAAGSVMNLVVLTAA

LSSLNAGLYSTGRILRSMAINGSGPRFTAPMSKTGVPYGGILLTAGIGLLGIILNAIKPSQAFEIVLHIAATGVIAAW

ATIVACQLRLHRMANAGQLQRPKFRMPLSPFSGYLTLAFLAGVLILMYFDEQHGPWMIAATVIGVPALIGGWY

LVRNRVTAVAHHAIDHTKSVAVVHSADPI 

>sp|P9WQ05|ARCA_MYCTU Arginine deiminase OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=arcA PE=1 SV=1 

MGVELGSNSEVGALRVVILHRPGAELRRLTPRNTDQLLFDGLPWVSRAQDEHDEFAELLASRGAEVLLLSDLLT

EALHHSGAARMQGIAAAVDAPRLGLPLAQELSAYLRSLDPGRLAHVLTAGMTFNELPSDTRTDVSLVLRMHHG

GDFVIEPLPNLVFTRDSSIWIGPRVVIPSLALRARVREASLTDLIYAHHPRFTGVRRAYESRTAPVEGGDVLLLAPG

VVAVGVGERTTPAGAEALARSLFDDDLAHTVLAVPIAQQRAQMHLDTVCTMVDTDTMVMYANVVDTLEAFT

IQRTPDGVTIGDAAPFAEAAAKAMGIDKLRVIHTGMDPVVAEREQWDDGNNTLALAPGVVVAYERNVQTNA

RLQDAGIEVLTIAGSELGTGRGGPRCMSCPAARDPL 

>sp|A1KH32|ARFB_MYCBP Uncharacterized membrane protein ArfB OS=Mycobacterium bovis 

(strain BCG / Pasteur 1173P2) GN=arfB PE=2 SV=1 

MDFVIQWSCYLLAFLGGSAVAWVVVTLSIKRASRDEGAAEAPSAAETGAQ 

>sp|A1KH33|ARFC_MYCBP Uncharacterized membrane protein ArfC OS=Mycobacterium bovis 

(strain BCG / Pasteur 1173P2) GN=arfC PE=2 SV=1 

MEHVHWWLAGLAFTLGMVLTSTLMVRPVEHQVLVKKSVRGSSAKSKPPTARKPAVKSGTKREESPTAKTKVAT

ESAAEQIPVAGEPAAEPIPVAGEPAARIPVVPYAPYGPGSARAGADGSGPQGWLVKGRSDTRLYYTPEDPTYDP

TVAQVWFQDEESAARAFFTPWRKSTRRT 

>sp|P9WPZ7|ARGD_MYCTU Acetylornithine aminotransferase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=argD PE=1 SV=1 

MTGASTTTATMRQRWQAVMMNNYGTPPIALASGDGAVVTDVDGRTYIDLLGGIAVNVLGHRHPAVIEAVTR

QMSTLGHTSNLYATEPGIALAEELVALLGADQRTRVFFCNSGAEANEAAFKLSRLTGRTKLVAAHDAFHGRTMG

SLALTGQPAKQTPFAPLPGDVTHVGYGDVDALAAAVDDHTAAVFLEPIMGESGVVVPPAGYLAAARDITARRG

ALLVLDEVQTGMGRTGAFFAHQHDGITPDVVTLAKGLGGGLPIGACLAVGPAAELLTPGLHGSTFGGNPVCAA

AALAVLRVLASDGLVRRAEVLGKSLRHGIEALGHPLIDHVRGRGLLLGIALTAPHAKDAEATARDAGYLVNAAAP

DVIRLAPPLIIAEAQLDGFVAALPAILDRAVGAP 

>sp|P9WPX5|ASPG_MYCTU Probable L-asparaginase OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=ansA PE=1 SV=1 

MARLTVITTGGTISTTAGPDGVLRPTHCGATLIAGLDMDSDIEVVDLMALDSSKLTPADWDRIGAAVQEAFRGG



ADGVVITHGTDTLEETALWLDLTYAGSRPVVLTGAMLSADAPGADGPANLRDALAVAADPAARDLGVLVSFGG

RVLQPLGLHKVANPDLCGFAGESLGFTSGGVRLTRTKTRPYLGDLGAAVAPRVDIVAVYPGSDAVAMDACVAA

GARAVVLEALGSGNAGAAVIEGVRRHCRDGSDPVVIAVSTRVAGARVGAGYGPGHDLVEAGAVMVPRLPPSQ

ARVLLMAALAANSPVADVIDRWG 

>sp|P43315|BFR_MYCLE Bacterioferritin OS=Mycobacterium leprae (strain TN) GN=bfr PE=1 

SV=1 

MQGDPDVLRLLNEQLTSELTAINQYFLHSKMQENWGFTELAERTRVESFDEMRHAEAITDRILLLDGLPNYQRI

GSLRVGQTLREQFEADLAIEYEVMSRLKPGIIMCREKQDSTSAVLLEKIVADEEEHIDYLETQLALMGQLGEELYS

AQCVSRPPS 

>sp|P9WMJ5|BLAI_MYCTU Transcriptional regulator BlaI OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=blaI PE=1 SV=1 

MAKLTRLGDLERAVMDHLWSRTEPQTVRQVHEALSARRDLAYTTVMTVLQRLAKKNLVLQIRDDRAHRYAPV

HGRDELVAGLMVDALAQAEDSGSRQAALVHFVERVGADEADALRRALAELEAGHGNRPPAGAATET 

>sp|P9WPG9|CDH_MYCTU Probable CDP-diacylglycerol pyrophosphatase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=cdh PE=1 SV=1 

MPKSRRAVSLSVLIGAVIAALAGALIAVTVPARPNRPEADREALWKIVHDRCEFGYRRTGAYAPCTFVDEQSGTA

LYKADFDPYQFLLIPLARITGIEDPALRESAGRNYLYDAWAARFLVTARLNNSLPESDVVLTINPKNARTQDQLHIH

ISCSSPTTSAALRNVDTSEYVGWKQLPIDLGGRRFQGLAVDTKAFESRNLFRDIYLKVTADGKKMENASIAVANV

AQDQFLLLLAEGTEDQPVAAETLQDHDCSITKS 

>sp|P9WPF7|CDSA_MYCTU Phosphatidate cytidylyltransferase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=cdsA PE=1 SV=1 

MTTNDAGTGNPAEQPARGAKQQPATETSRAGRDLRAAIVVGLSIGLVLIAVLVFVPRVWVAIVAVATLVATHEV

VRRLREAGYLIPVIPLLIGGQAAVWLTWPFGAVGALAGFGGMVVVCMIWRLFMQDSVTRPTTGGAPSPGNYL

SDVSATVFLAVWVPLFCSFGAMLVYPENGSGWVFCMMIAVIASDVGGYAVGVLFGKHPMVPTISPKKSWEGF

AGSLVCGITATIITATFLVGKTPWIGALLGVLFVLTTALGDLVESQVKRDLGIKDMGRLLPGHGGLMDRLDGILPSA

VAAWIVLTLLP 

>sp|P9WIC1|CHMU_MYCTU Intracellular chorismate mutase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0948c PE=1 SV=1 

MRPEPPHHENAELAAMNLEMLESQPVPEIDTLREEIDRLDAEILALVKRRAEVSKAIGKARMASGGTRLVHSRE

MKVIERYSELGPDGKDLAILLLRLGRGRLGH 

>sp|P9WPD1|CLPB_MYCTU Chaperone protein ClpB OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=clpB PE=1 SV=1 

MDSFNPTTKTQAALTAALQAASTAGNPEIRPAHLLMALLTQNDGIAAPLLEAVGVEPATVRAETQRLLDRLPQA

TGASTQPQLSRESLAAITTAQQLATELDDEYVSTEHVMVGLATGDSDVAKLLTGHGASPQALREAFVKVRGSAR

VTSPEPEATYQALQKYSTDLTARAREGKLDPVIGRDNEIRRVVQVLSRRTKNNPVLIGEPGVGKTAIVEGLAQRIV

AGDVPESLRDKTIVALDLGSMVAGSKYRGEFEERLKAVLDDIKNSAGQIITFIDELHTIVGAGATGEGAMDAGN

MIKPMLARGELRLVGATTLDEYRKHIEKDAALERRFQQVYVGEPSVEDTIGILRGLKDRYEVHHGVRITDSALVA

AATLSDRYITARFLPDKAIDLVDEAASRLRMEIDSRPVEIDEVERLVRRLEIEEMALSKEEDEASAERLAKLRSELAD

QKEKLAELTTRWQNEKNAIEIVRDLKEQLEALRGESERAERDGDLAKAAELRYGRIPEVEKKLDAALPQAQARE

QVMLKEEVGPDDIADVVSAWTGIPAGRLLEGETAKLLRMEDELGKRVIGQKAAVTAVSDAVRRSRAGVSDPNR

PTGAFMFLGPTGVGKTELAKALADFLFDDERAMVRIDMSEYGEKHTVARLIGAPPGYVGYEAGGQLTEAVRRR

PYTVVLFDEIEKAHPDVFDVLLQVLDEGRLTDGHGRTVDFRNTILILTSNLGSGGSAEQVLAAVRATFKPEFINRL

DDVLIFEGLNPEELVRIVDIQLAQLGKRLAQRRLQLQVSLPAKRWLAQRGFDPVYGARPLRRLVQQAIGDQLAK

MLLAGQVHDGDTVPVNVSPDADSLILG 



>sp|P9WP93|COBD_MYCTU Cobalamin biosynthesis protein CobD OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=cobD PE=1 SV=1 

MFASTWQTRAVGVLIGCLLDVVFGDPKRGHPVALFGRAAAKLEQITYRDGRVAGAVHVGLLVGAVGLLGAAL

QRLPGRSWPVAATATATWAALGGTSLARTGRQISDLLERDDVEAARRLLPSLCGRDPAQLGGPGLTRAALESVA

ENTADAQVVPLLWAASSGVPAVLGYRAINTLDSMIGYRSPRYLRFGWAAARLDDWANYVGARATAVLVVICAP

VVGGSPRGAVRAWRRDAARHPSPNAGVVEAAFAGALDVRLGGPTRYHHELQIRPTLGDGRSPKVADLRRAVV

LSRVVQAGAAVLAVMLVYRRRP 

>sp|P9WP71|COX1_MYCTU Probable cytochrome c oxidase subunit 1 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ctaD PE=1 SV=1 

MTAEAPPLGELEAIRPYPARTGPKGSLVYKLITTTDHKMIGIMYCVACISFFFIGGLLALLMRTELAAPGLQFLSNE

QFNQLFTMHGTIMLLFYATPIVFGFANLVLPLQIGAPDVAFPRLNAFSFWLFVFGATIGAAGFITPGGAADFGW

TAYTPLTDAIHSPGAGGDLWIMGLIVAGLGTILGAVNMITTVVCMRAPGMTMFRMPIFTWNIMVTSILILIAFP

LLTAALFGLAADRHLGAHIYDAANGGVLLWQHLFWFFGHPEVYIIALPFFGIVSEIFPVFSRKPIFGYTTLVYATLSI

AALSVAVWAHHMFATGAVLLPFFSFMTYLIAVPTGIKFFNWIGTMWKGQLTFETPMLFSVGFMVTFLLGGLTG

VLLASPPLDFHVTDSYFVVAHFHYVLFGTIVFATFAGIYFWFPKMTGRLLDERLGKLHFWLTFIGFHTTFLVQHW

LGDEGMPRRYADYLPTDGFQGLNVVSTIGAFILGASMFPFVWNVFKSWRYGEVVTVDDPWGYGNSLEWATS

CPPPRHNFTELPRIRSERPAFELHYPHMVERLRAEAHVGRHHDEPAMVTSS 

>sp|P9WP69|COX2_MYCTU Cytochrome c oxidase subunit 2 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=ctaC PE=1 SV=1 

MTPRGPGRLQRLSQCRPQRGSGGPARGLRQLALAAMLGALAVTVSGCSWSEALGIGWPEGITPEAHLNREL

WIGAVIASLAVGVIVWGLIFWSAVFHRKKNTDTELPRQFGYNMPLELVLTVIPFLIISVLFYFTVVVQEKMLQIAK

DPEVVIDITSFQWNWKFGYQRVNFKDGTLTYDGADPERKRAMVSKPEGKDKYGEELVGPVRGLNTEDRTYLN

FDKVETLGTSTEIPVLVLPSGKRIEFQMASADVIHAFWVPEFLFKRDVMPNPVANNSVNVFQIEEITKTGAFVG

HCAEMCGTYHSMMNFEVRVVTPNDFKAYLQQRIDGKTNAEALRAINQPPLAVTTHPFDTRRGELAPQPVG 

>sp|P9WP67|COX3_MYCTU Probable cytochrome c oxidase subunit 3 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ctaE PE=1 SV=1 

MTSAVGTSGTAITSRVHSLNRPNMVSVGTIVWLSSELMFFAGLFAFYFSARAQAGGNWPPPPTELNLYQAVPV

TLVLIASSFTCQMGVFAAERGDIFGLRRWYVITFLMGLFFVLGQAYEYRNLMSHGTSIPSSAYGSVFYLATGFHGL

HVTGGLIAFIFLLVRTGMSKFTPAQATASIVVSYYWHFVDIVWIALFTVIYFIR 

>sp|P9WPL7|CP141_MYCTU Putative cytochrome P450 141 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=cyp141 PE=1 SV=1 

MTSTSIPTFPFDRPVPTEPSPMLSELRNSCPVAPIELPSGHTAWLVTRFDDVKGVLSDKRFSCRAAAHPSSPPFV

PFVQLCPSLLSIDGPQHTAARRLLAQGLNPGFIARMRPVVQQIVDNALDDLAAAEPPVDFQEIVSVPIGEQLMA

KLLGVEPKTVHELAAHVDAAMSVCEIGDEEVSRRWSALCTMVIDILHRKLAEPGDDLLSTIAQANRQQSTMTD

EQVVGMLLTVVIGGVDTPIAVITNGLASLLHHRDQYERLVEDPGRVARAVEEIVRFNPATEIEHLRVVTEDVVIAG

TALSAGSPAFTSITSANRDSDQFLDPDEFDVERNPNEHIAFGYGPHACPASAYSRMCLTTFFTSLTQRFPQLQLAR

PFEDLERRGKGLHSVGIKELLVTWPT 

>sp|P9WP49|CSOR_MYCTU Copper-sensing transcriptional repressor CsoR OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=csoR PE=1 SV=1 

MSKELTAKKRAALNRLKTVRGHLDGIVRMLESDAYCVDVMKQISAVQSSLERANRVMLHNHLETCFSTAVLDG

HGQAAIEELIDAVKFTPALTGPHARLGGAAVGESATEEPMPDASNM 

>sp|P9WPU1|CTPA_MYCTU Cation-transporting P-type ATPase A OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ctpA PE=1 SV=1 

MTTAVTGEHHASVQRIQLRISGMSCSACAHRVESTLNKLPGVRAAVNFGTRVATIDTSEAVDAAALCQAVRRA



GYQADLCTDDGRSASDPDADHARQLLIRLAIAAVLFVPVADLSVMFGVVPATRFTGWQWVLSALALPVVTWA

AWPFHRVAMRNARHHAASMETLISVGITAATIWSLYTVFGNHSPIERSGIWQALLGSDAIYFEVAAGVTVFVLV

GRYFEARAKSQAGSALRALAALSAKEVAVLLPDGSEMVIPADELKEQQRFVVRPGQIVAADGLAVDGSAAVDM

SAMTGEAKPTRVRPGGQVIGGTTVLDGRLIVEAAAVGADTQFAGMVRLVEQAQAQKADAQRLADRISSVFVP

AVLVIAALTAAGWLIAGGQPDRAVSAALAVLVIACPCALGLATPTAMMVASGRGAQLGIFLKGYKSLEATRAVDT

VVFDKTGTLTTGRLQVSAVTAAPGWEADQVLALAATVEAASEHSVALAIAAATTRRDAVTDFRAIPGRGVSGTV

SGRAVRVGKPSWIGSSSCHPNMRAARRHAESLGETAVFVEVDGEPCGVIAVADAVKDSARDAVAALADRGLR

TMLLTGDNPESAAAVATRVGIDEVIADILPEGKVDVIEQLRDRGHVVAMVGDGINDGPALARADLGMAIGRGT

DVAIGAADIILVRDHLDVVPLALDLARATMRTVKLNMVWAFGYNIAAIPVAAAGLLNPLVAGAAMAFSSFFVVS

NSLRLRKFGRYPLGCGTVGGPQMTAPSSA 

>sp|P9WPT1|CTPE_MYCTU Probable cation-transporting ATPase E OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ctpE PE=1 SV=1 

MTRSASATAGLTDAEVAQRVAEGKSNDIPERVTRTVGQIVRANVFTRINAILGVLLLIVLATGSLINGMFGLLIIAN

SVIGMVQEIRAKQTLDKLAIIGQAKPLVRRQSGTRTRSTNEVVLDDIIELGPGDQVVVDGEVVEEENLEIDESLLT

GEADPIAKDAGDTVMSGSFVVSGAGAYRATKVGSEAYAAKLAAEASKFTLVKSELRNGINRILQFITYLLVPAGLLT

IYTQLFTTHVGWRESVLRMVGALVPMVPEGLVLMTSIAFAVGVVRLGQRQCLVQELPAIEGLARVDVVCADKT

GTLTESGMRVCEVEELDGAGRQESVADVLAALAAADARPNASMQAIAEAFHSPPGWVVAANAPFKSATKWS

GVSFRDHGNWVIGAPDVLLDPASVAARQAERIGAQGLRVLLLAAGSVAVDHAQAPGQVTPVALVVLEQKVRP

DARETLDYFAVQNVSVKVISGDNAVSVGAVADRLGLHGEAMDARALPTGREELADTLDSYTSFGRVRPDQKRA

IVHALQSHGHTVAMTGDGVNDVLALKDADIGVAMGSGSPASRAVAQIVLLNNRFATLPHVVGEGRRVIGNIER

VANLFLTKTVYSVLLALLVGIECLIAIPLRRDPLLFPFQPIHVTIAAWFTIGIPAFILSLAPNNERAYPGFVRRVMTSA

VPFGLVIGVATFVTYLAAYQGRYASWQEQEQASTAALITLLMTALWVLAVIARPYQWWRLALVLASGLAYVVIFS

LPLAREKFLLDASNLATTSIALAVGVVGAATIEAMWWIRSRMLGVKPRVWR 

>sp|P9WPS8|CTPF_MYCTO Probable cation-transporting ATPase F OS=Mycobacterium 

tuberculosis (strain CDC 1551 / Oshkosh) GN=ctpF PE=2 SV=1 

MSASVSATTAHHGLPAHEVVLLLESDPYHGLSDGEAAQRLERFGPNTLAVVTRASLLARILRQFHHPLIYVLLVA

GTITAGLKEFVDAAVIFGVVVINAIVGFIQESKAEAALQGLRSMVHTHAKVVREGHEHTMPSEELVPGDLVLLAA

GDKVPADLRLVRQTGLSVNESALTGESTPVHKDEVALPEGTPVADRRNIAYSGTLVTAGHGAGIVVATGAETELG

EIHRLVGAAEVVATPLTAKLAWFSKFLTIAILGLAALTFGVGLLRRQDAVETFTAAIALAVGAIPEGLPTAVTITLAIG

MARMAKRRAVIRRLPAVETLGSTTVICADKTGTLTENQMTVQSIWTPHGEIRATGTGYAPDVLLCDTDDAPVP

VNANAALRWSLLAGACSNDAALVRDGTRWQIVGDPTEGAMLVVAAKAGFNPERLATTLPQVAAIPFSSERQY

MATLHRDGTDHVVLAKGAVERMLDLCGTEMGADGALRPLDRATVLRATEMLTSRGLRVLATGMGAGAGTPD

DFDENVIPGSLALTGLQAMSDPPRAAAASAVAACHSAGIAVKMITGDHAGTATAIATEVGLLDNTEPAAGSVLT

GAELAALSADQYPEAVDTASVFARVSPEQKLRLVQALQARGHVVAMTGDGVNDAPALRQANIGVAMGRGGT

EVAKDAADMVLTDDDFATIEAAVEEGRGVFDNLTKFITWTLPTNLGEGLVILAAIAVGVALPILPTQILWINMTTA

IALGLMLAFEPKEAGIMTRPPRDPDQPLLTGWLVRRTLLVSTLLVASAWWLFAWELDNGAGLHEARTAALNLFV

VVEAFYLFSCRSLTRSAWRLGMFANRWIILGVSAQAIAQFAITYLPAMNMVFDTAPIDIGVWVRIFAVATAITIVV

ATDTLLPRIRAQPP 

>sp|P9WPS7|CTPG_MYCTU Probable cation-transporting ATPase G OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ctpG PE=1 SV=1 

MTTVVDAEVQLTVVSDAAGRMRVQATGFQFDAGRAVAIEDTVGKVAGVQAVHAYPRTASIVIWYSRAICDTA

AILSAIIDAETVPAAAVPAYASRSASNRKAGVVQKIIDWSTRTLSGVRRDVAAQPSGETSDACCDGEDNEDREPE

QLWQVAKLRRAAFSGVLLTASLVAAWAYPLWPVVLGLKALALAVGASTFVPSSLKRLAEGRVGVGTLMTIAALG

AVALGELGEAATLAFLFSISEGLEEYATARTRRGLRALLSLVPDQATVLREGTETIVASTELHVGDQMIVKPGERLA



TDGIIRAGRTALDVSAITGESVPVEVGPGDEVFAGSINGLGVLQVGVTATAANNSLARIVHIVEAEQVRKGASQR

LADCIARPLVPSIMIAAALIAGTGSVLGNPLVWIERALVVLVAAAPCALAIAVPVTVVASIGAASRLGVLIKGGAAL

ETLGTIRAVALDKTGTLTANRPVVIDVATTNGATREEVLAVAAALEARSEHPLAVAVLAATQATTAASDVQAVPG

AGLIGRLDGRVVRLGRPGWLDAAELADHVACMQQAGATAVLVERDQQLLGAIAVRDELRPEAAEVVAGLRTG

GYQVTMLTGDNHATAAALAAQAGIEQVHAELRPEDKAHLVAQLRARQPTAMVGDGVNDAPALAAADLGIAM

GAMGTDVAIETADVALMGQDLRHLPQALDHARRSRQIMVQNVGLSLSIITVLMPLALFGILGLAAVVLVHEFTE

VIVIANGVRAGRIKPLAGPPKTPDRTIPG 

>sp|P9WPS5|CTPI_MYCTU Probable cation-transporting ATPase I OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ctpI PE=1 SV=1 

MKIPGVATVLGGVTNGVAQTVRAGARLPGSAAAAVQTLASPVLELTGPVVQSVVQTTGRAIGVRGSHNESPD

GMTPPVRWRSGRRVHFDLDPLLPFPRWHEHAAMVEEPVRRIPGVAEAHVEGSLGRLVVELEPDADSDIAVDE

VRDVVSAVAADIFLAGSVSSPNSAPFADPGNPLAILVPLTAAAMDLVAMGATVTGWVARLPAAPQTTRALAALI

NHQPRMVSLMESRLGRVGTDIALAATTAAANGLTQSLGTPLLDLVQRSLQISEAAAHRRVWRDREPALASPRR

PQAPVVPIISSAGAKSQEPRHSWAAAAAGEASHVVVGGSIDAAIDTAKGSRAGPVEQYVNQAANGSLIAAASA

LVAGGGTEDAAGAILAGVPRAAHMGRQAFAAVLGRGLANTGQLVLDPGALRRLDRVRVVVIDGAALRGDNR

AVLHAQGDEPGWDDDRVYEVADALLHGEQAPEPDPDELPATGARLRWAPAQGPSATPAQGLEHADLVVDG

QCVGSVDVGWEVDPYAIPLLQTAHRTGARVVLRHVAGTEDLSASVGSTHPPGTPLLKLVRELRADRGPVLLITAV

HRDFASTDTLAALAIADVGVALDDPRGATPWTADLITGTDLAAAVRILSALPVARAASESAVHLAQGGTTLAGLL

LVTGEQDKTTNPASFRRWLNPVNAAAATALVSGMWSAAKVLRMPDPTPQPLTAWHALDPEIVYSRLAGGSRP

LAVEPGIPAWRRILDDLSYEPVMAPLRGPARTLAQLAVATRHELADPLTPILAVGAAASAIVGSNIDALLVAGVM

TVNAITGGVQRLRAEAAAAELFAEQDQLVRRVVVPAVATTRRRLEAARHATRTATVSAKSLRVGDVIDLAAPEV

VPADARLLVAEDLEVDESFLTGESLPVDKQVDPVAVNDPDRASMLFEGSTIVAGHARAIVVATGVGTAAHRAISA

VADVETAAGVQARLRELTSKVLPMTLAGGAAVTALALLRRASLRQAVADGVAIAVAAVPEGLPLVATLSQLAAA

QRLTARGALVRSPRTIEALGRVDTICFDKTGTLTENRLRVVCALPSSTAAERDPLPQTTDAPSAEVLRAAARASTQ

PHNGEGHAHATDEAILAAASALAGSLSSQGDSEWVVLAEVPFESSRGYAAAIGRVGTDGIPMLMLKGAPETILP

RCRLADPGVDHEHAESVVRHLAEQGLRVLAVAQRTWDNGTTHDDETDADAVDAVAHDLELIGYVGLADTARS

SSRPLIEALLDAERNVVLITGDHPITARAIARQLGLPADARVVTGAELAVLDEEAHAKLAADMQVFARVSPEQKV

QIVAALQRCGRVTAMVGDGANDAAAIRMADVGIGVSGRGSSAARGAADIVLTDDDLGVLLDALVEGRSMWA

GVRDAVTILVGGNVGEVLFTVIGTAFGAGRAPVGTRQLLLVNLLTDMFPALAVAVTSQFAEPDDAEYPTDDAAE

RAQREHRRAVLIGPTPSLDAPLLRQIVNRGVVTAAGATAAWAIGRWTPGTERRTATMGLTALVMTQLAQTLLTR

RHSPLVIATALGSAGVLVGIIQTPVISHFSGVPRWDRSPGRASSAPRQEPPQSQRWHRSGWQAQSVSCNLMN

ALTTRKTLTRVDRTYRRPR 

>sp|P9WJF3|CWSA_MYCTU Cell wall synthesis protein CwsA OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=cwsA PE=1 SV=1 

MSEQVETRLTPRERLTRGLAYSAVGPVDVTRGLLELGVGLGLQSARSTAAGLRRRYREGRLAREVAAAQETLAQ

ELTAAQDVVANLPQALQDARTQRRSKHHLWIFAGIAAAILAGGAVAFSIVRRSSRPEPSPRPPSVEVQPRS 

>sp|P9WPZ5|DAPC_MYCTU Probable N-succinyldiaminopimelate aminotransferase DapC 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=dapC PE=1 SV=1 

MTVSRLRPYATTVFAEMSALATRIGAVNLGQGFPDEDGPPKMLQAAQDAIAGGVNQYPPGPGSAPLRRAIAA

QRRRHFGVDYDPETEVLVTVGATEAIAAAVLGLVEPGSEVLLIEPFYDSYSPVVAMAGAHRVTVPLVPDGRGFAL

DADALRRAVTPRTRALIINSPHNPTGAVLSATELAAIAEIAVAANLVVITDEVYEHLVFDHARHLPLAGFDGMAE

RTITISSAAKMFNCTGWKIGWACGPAELIAGVRAAKQYLSYVGGAPFQPAVALALDTEDAWVAALRNSLRARR

DRLAAGLTEIGFAVHDSYGTYFLCADPRPLGYDDSTEFCAALPEKVGVAAIPMSAFCDPAAGQASQQADVWNH

LVRFTFCKRDDTLDEAIRRLSVLAERPAT 



>sp|P9WNZ3|DESA3_MYCTU Stearoyl-CoA 9-desaturase OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=desA3 PE=1 SV=1 

MAITDVDVFAHLTDADIENLAAELDAIRRDVEESRGERDARYIRRTIAAQRALEVSGRLLLAGSSRRLAWWTGAL

TLGVAKIIENMEIGHNVMHGQWDWMNDPEIHSSTWEWDMSGSSKHWRYTHNFVHHKYTNILGMDDDVG

YGMLRVTRDQRWKRYNIFNVVWNTILAIGFEWGVALQHLEIGKIFKGRADREAAKTRLREFSAKAGRQVFKDY

VAFPALTSLSPGATYRSTLTANVVANVIRNVWSNAVIFCGHFPDGAEKFTKTDMIGEPKGQWYLRQMLGSANF

NAGPALRFMSGNLCHQIEHHLYPDLPSNRLHEISVRVREVCDRYDLPYTTGSFLVQYGKTWRTLAKLSLPDKYLR

DNADDAPETRSERMFAGLGPGFAGADPVTGRRRGLKTAIAAVRGRRRSKRMAKSVTEPDDLAA 

>sp|P9WNE9|DESET_MYCTU Stearoyl-CoA 9-desaturase electron transfer partner 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3230c PE=1 SV=1 

MSKKHTTLNASIIDTRRPTVAGADRHPGWHALRKIAARITTPLLPDDYLHLANPLWSARELRGRILGVRRETEDS

ATLFIKPGWGFSFDYQPGQYIGIGLLVDGRWRWRSYSLTSSPAASGSARMVTVTVKAMPEGFLSTHLVAGVKP

GTIVRLAAPQGNFVLPDPAPPLILFLTAGSGITPVMSMLRTLVRRNQITDVVHLHSAPTAADVMFGAELAALAA

DHPGYRLSVRETRAQGRLDLTRIGQQVPDWRERQTWACGPEGVLNQADKVWSSAGASDRLHLERFAVSKTA

PAGAGGTVTFARSGKSVAADAATSLMDAGEGAGVQLPFGCRMGICQSCVVDLVEGHVRDLRTGQRHEPGTR

VQTCVSAASGDCVLDI 

>sp|A0QVQ8|DHA_MYCS2 Alanine dehydrogenase OS=Mycobacterium smegmatis (strain ATCC 

700084 / mc(2)155) GN=ald PE=1 SV=1 

MLVGIPTEIKNNEYRVAITPAGVAELTRRGHEVIIQAGAGEGSAISDRDFKAAGAEIVNTADQVWSEAELLLKVK

EPIEPEYSRMRKGQTLFTYLHLAASKPCTDALLASGTTSIAYETVQTAEGALPLLAPMSEVAGRLSAQVGAYHLM

RSYGGRGVLMGGVPGVAPAEVVVIGAGTAGYNAARVAAGMGAHVTVFDLNINTLRRVDGEFGGRIETRYSSS

LELEEAVKKADLVIGAVLVPGAKAPKLVTNSTVAHMKPGAVLVDIAIDQGGCFEDSRPTTHDEPTFKVHDTIFYC

VANMPGAVPRTSTFALTNSTMPYVLKLADKGWQAACASDSALAKGLSTHDGKLLSEAVAKDLDLPFTDAAQFL

A 

>sp|P9WG63|DIPZ_MYCTU Protein DipZ OS=Mycobacterium tuberculosis (strain ATCC 25618 / 

H37Rv) GN=dipZ PE=1 SV=1 

MVESRRAAAAASAYASRCGIAPATSQRSLATPPTISVPSGEGRCRCHVARGAGRDPRRRLRRRRWCGRCGYHS

HLTGGEFDVNRLCQQRSRERSCQLVAVPADPRPKRQRITDVLTLALVGFLGGLITGISPCILPVLPVIFFSGAQSVD

AAQVAKPEGAVAVRRKRALSATLRPYRVIGGLVLSFGMVTLLGSALLSVLHLPQDAIRWAALVALVAIGAGLIFPR

FEQLLEKPFSRIPQKQIVTRSNGFGLGLALGVLYVPCAGPILAAIVVAGATATIGLGTVVLTATFALGAALPLLFFALA

GQRIAERVGAFRRRQREIRIATGSVTILLAVALVFDLPAALQRAIPDYTASLQQQISTGTEIREQLNLGGIVNAQNA

QLSNCSDGAAQLESCGTAPDLKGITGWLNTPGNKPIDLKSLRGKVVLIDFWAYSCINCQRAIPHVVGWYQAYK

DSGLAVIGVHTPEYAFEKVPGNVAKGAANLGISYPIALDNNYATWTNYRNRYWPAEYLIDATGTVRHIKFGEGD

YNVTETLVRQLLNDAKPGVKLPQPSSTTTPDLTPRAALTPETYFGVGKVVNYGGGGAYDEGSAVFDYPPSLAAN

SFALRGRWALDYQGATSDGNDAAIKLNYHAKDVYIVVGGTGTLTVVRDGKPATLPISGPPTTHQVVAGYRLASE

TLEVRPSKGLQVFSFTYG 

>sp|P9WHH9|DLDH_MYCTU Dihydrolipoyl dehydrogenase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=lpdC PE=1 SV=1 

MTHYDVVVLGAGPGGYVAAIRAAQLGLSTAIVEPKYWGGVCLNVGCIPSKALLRNAELVHIFTKDAKAFGISGE

VTFDYGIAYDRSRKVAEGRVAGVHFLMKKNKITEIHGYGTFADANTLLVDLNDGGTESVTFDNAIIATGSSTRLVP

GTSLSANVVTYEEQILSRELPKSIIIAGAGAIGMEFGYVLKNYGVDVTIVEFLPRALPNEDADVSKEIEKQFKKLGV

TILTATKVESIADGGSQVTVTVTKDGVAQELKAEKVLQAIGFAPNVEGYGLDKAGVALTDRKAIGVDDYMRTNV

GHIYAIGDVNGLLQLAHVAEAQGVVAAETIAGAETLTLGDHRMLPRATFCQPNVASFGLTEQQARNEGYDVVV

AKFPFTANAKAHGVGDPSGFVKLVADAKHGELLGGHLVGHDVAELLPELTLAQRWDLTASELARNVHTHPTMS



EALQECFHGLVGHMINF 

>sp|P9WFR5|DPPRS_MYCTU Decaprenyl-phosphate phosphoribosyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3806c PE=1 SV=1 

MSEDVVTQPPANLVAGVVKAIRPRQWVKNVLVLAAPLAALGGGVRYDYVEVLSKVSMAFVVFSLAASAVYLV

NDVRDVEADREHPTKRFRPIAAGVVPEWLAYTVAVVLGVTSLAGAWMLTPNLALVMVVYLAMQLAYCFGLKH

QAVVEICVVSSAYLIRAIAGGVATKIPLSKWFLLIMAFGSLFMVAGKRYAELHLAERTGAAIRKSLESYTSTYLRFV

WTLSATAVVLCYGLWAFERDGYSGSWFAVSMIPFTIAILRYAVDVDGGLAGEPEDIALRDRVLQLLALAWIATVG

AAVAFG 

>sp|P9WI53|DPRP_MYCTU Putative decaprenylphosphoryl-5-phosphoribose phosphatase 

Rv3807c OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3807c PE=1 SV=1 

MVAVQSALVDRPGMLATARGLSHFGEHCIGWLILALLGAIALPRRRREWLVAGAGAFVAHAIAVLIKRLVRRQR

PDHPAIAVNVDTPSQLSFPSAHATSTTAAALLMGRATGLPLPVVLVPPMALSRILLGVHYPSDVAVGVALGATVG

AIVDSVGGGRQRARKR 

>sp|P9WQL9|DRRA_MYCTU Doxorubicin resistance ATP-binding protein DrrA 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=drrA PE=1 SV=1 

MRNDDMAVVVNGVRKTYGKGKIVALDDVSFKVRRGEVIGLLGPNGAGKTTMVDILSTLTRPDAGSAIIAGYDV

VSEPAGVRRSIMVTGQQVAVDDALSGEQNLVLFGRLWGLSKSAARKRAAELLEQFSLVHAGKRRVGTYSGGM

RRRIDIACGLVVQPQVAFLDEPTTGLDPRSRQAIWDLVASFKKLGIATLLTTQYLEEADALSDRIILIDHGIIIAEGTA

NELKHRAGDTFCEIVPRDLKDLDAIVAALGSLLPEHHRAMLTPDSDRITMPAPDGIRMLVEAARRIDEARIELADI

ALRRPSLDHVFLAMTTDPTESLTHLVSGSAR 

>sp|P9WG23|DRRB_MYCTU Doxorubicin resistance ABC transporter permease protein DrrB 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=drrB PE=1 SV=1 

MSGPAIDASPALTFNQSSASIQQRRLSTGRQMWVLYRRFAAPSLLNGEVLTTVGAPIIFMVGFYIPFAIPWNQFV

GGASSGVASNLGQYITPLVTLQAVSFAAIGSGFRAATDSLLGVNRRFQSMPMAPLTPLLARVWVAVDRCFTGLV

ISLVCGYVIGFRFHRGALYIVGFCLLVIAIGAVLSFAADLVGTVTRNPDAMLPLLSLPILIFGLLSIGLMPLKLFPHWI

HPFVRNQPISQFVAALRALAGDTTKTASQVSWPVMAPTLTWLFAFVVILALSSTIVLARRP 

>sp|P9WG21|DRRC_MYCTU Probable doxorubicin resistance ABC transporter permease protein 

DrrC OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=drrC PE=1 SV=1 

MITTTSQEIELAPTRLPGSQNAARLFVAQTLLQTNRLLTRWARDYITVIGAIVLPILFMVVLNIVLGNLAYVVTHD

SGLYSIVPLIALGAAITGSTFVAIDLMRERSFGLLARLWVLPVHRASGLISRILANAIRTLVTTLVMLGTGVVLGFRF

RQGLIPSLMWISVPVILGIAIAAMVTTVALYTAQTVVVEGVELVQAIAIFFSTGLVPLNSYPGWIQPFVAHQPVSY

AIAAMRGFAMGGPVLSPMIGMLVWTAGICVVCAVPLAIGYRRASTH 

>sp|P9WPH7|ECCA2_MYCTU ESX-2 secretion system protein EccA2 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccA2 PE=1 SV=1 

MSRMVDTMGDLLTARRHFDRAMTIKNGQGCVAALPEFVAATEADPSMADAWLGRIACGDRDLASLKQLNA

HSEWLHRETTRIGRTLAAEVQLGPSIGITVTDASQVGLALSSALTIAGEYAKADALLANRELLDSWRNYQWHQL

ARAFLMYVTQRWPDVLSTAAEDLPPQAIVMPAVTASICALAAHAAAHLGQGRVALDWLDRVDVIGHSRSSER

FGADVLTAAIGPADIPLLVADLAYVRGMVYRQLHEEDKAQIWLSKATINGVLTDAAKEALADPNLRLIVTDERTIA

SRSDRWDASTAKSRDQLDDDNAAQRRGELLAEGRELLAKQVGLAAVKQAVSALEDQLEVRMMRLEHGLPVE

GQTNHMLLVGPPGTGKTTTAEALGKIYAGMGIVRHPEIREVRRSDFCGHYIGESGPKTNELIEKSLGRIIFMDEFY

SLIERHQDGTPDMIGMEAVNQLLVQLETHRFDFCFIGAGYEDQVDEFLTVNPGLAGRFNRKLRFESYSPVEIVEI

GHRYATPRASQLDDAAREVFLDAVTTIRNYTTPSGQHGIDAMQNGRFARNVIERAEGFRDTRVVAQKRAGQP

VSVQDLQIITATDIDAAIRSVCSDNRDMAAIVW 

>sp|P9WPI3|ECCA3_MYCTU ESX-3 secretion system protein EccA3 OS=Mycobacterium 



tuberculosis (strain ATCC 25618 / H37Rv) GN=eccA3 PE=1 SV=1 

MAGVGEGDSGGVERDDIGMVAASPVASRVNGKVDADVVGRFATCCRALGIAVYQRKRPPDLAAARSGFAALT

RVAHDQCDAWTGLAAAGDQSIGVLEAASRTATTAGVLQRQVELADNALGFLYDTGLYLRFRATGPDDFHLAYA

AALASTGGPEEFAKANHVVSGITERRAGWRAARWLAVVINYRAERWSDVVKLLTPMVNDPDLDEAFSHAAKI

TLGTALARLGMFAPALSYLEEPDGPVAVAAVDGALAKALVLRAHVDEESASEVLQDLYAAHPENEQVEQALSDT

SFGIVTTTAGRIEARTDPWDPATEPGAEDFVDPAAHERKAALLHEAELQLAEFIGLDEVKRQVSRLKSSVAMELV

RKQRGLTVAQRTHHLVFAGPPGTGKTTIARVVAKIYCGLGLLKRENIREVHRADLIGQHIGETEAKTNAIIDSALD

GVLFLDEAYALVATGAKNDFGLVAIDTLLARMENDRDRLVVIIAGYRADLDKFLDTNEGLRSRFTRNIDFPSYTSH

ELVEIAHKMAEQRDSVFEQSALHDLEALFAKLAAESTPDTNGISRRSLDIAGNGRFVRNIVERSEEEREFRLDHSE

HAGSGEFSDEELMTITADDVGRSVEPLLRGLGLSVRA 

>sp|P9WNR3|ECCB3_MYCTU ESX-3 secretion system protein eccB3 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccB3 PE=1 SV=1 

MTNQQHDHDFDHDRRSFASRTPVNNNPDKVVYRRGFVTRHQVTGWRFVMRRIAAGIALHDTRMLVDPLRT

QSRAVLMGVLIVITGLIGSFVFSLIRPNGQAGSNAVLADRSTAALYVRVGEQLHPVLNLTSARLIVGRPVSPTTVK

STELDQFPRGNLIGIPGAPERMVQNTSTDANWTVCDGLNAPSRGGADGVGVTVIAGPLEDTGARAAALGPG

QAVLVDSGAGTWLLWDGKRSPIDLADHAVTSGLGLGADVPAPRIIASGLFNAIPEAPPLTAPIIPDAGNPASFGV

PAPIGAVVSSYALKDSGKTISDTVQYYAVLPDGLQQISPVLAAILRNNNSYGLQQPPRLGADEVAKLPVSRVLDTR

RYPSEPVSLVDVTRDPVTCAYWSKPVGAATSSLTLLAGSALPVPDAVHTVELVGAGNGGVATRVALAAGTGYFT

QTVGGGPDAPGAGSLFWVSDTGVRYGIDNEPQGVAGGGKAVEALGLNPPPVPIPWSVLSLFVPGPTLSRADA

LLAHDTLVPDSRPARPVSAEGGYR 

>sp|P9WNA5|ECCC5_MYCTU ESX-5 secretion system protein EccC5 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccC5 PE=1 SV=1 

MKRGFARPTPEKPPVIKPENIVLSTPLSIPPPEGKPWWLIVVGVVVVGLLGGMVAMVFASGSHVFGGIGSIFPL

FMMVGIMMMMFRGMGGGQQQMSRPKLDAMRAQFMLMLDMLRETAQESADSMDANYRWFHPAPNTL

AAAVGSPRMWERKPDGKDLNFGVVRVGVGMTRPEVTWGEPQNMPTDIELEPVTGKALQEFGRYQSVVYNL

PKMVSLLVEPWYALVGEREQVLGLMRAIICQLAFSHGPDHVQMIVVSSDLDQWDWVKWLPHFGDSRRHDA

AGNARMVYTSVREFAAEQAELFAGRGSFTPRHASSSAQTPTPHTVIIADVDDPQWEYVISAEGVDGVTFFDLT

GSSMWTDIPERKLQFDKTGVIEALPRDRDTWMVIDDKAWFFALTDQVSIAEAEEFAQKLAQWRLAEAYEEIGQ

RVAHIGARDILSYYGIDDPGNIDFDSLWASRTDTMGRSRLRAPFGNRSDNGELLFLDMKSLDEGGDGPHGVM

SGTTGSGKSTLVRTVIESLMLSHPPEELQFVLADLKGGSAVKPFAGVPHVSRIITDLEEDQALMERFLDALWGEIA

RRKAICDSAGVDDAKEYNSVRARMRARGQDMAPLPMLVVVIDEFYEWFRIMPTAVDVLDSIGRQGRAYWIH

LMMASQTIESRAEKLMENMGYRLVLKARTAGAAQAAGVPNAVNLPAQAGLGYFRKSLEDIIRFQAEFLWRDYF

QPGVSIDGEEAPALVHSIDYIRPQLFTNSFTPLEVSVGGPDIEPVVAQPNGEVLESDDIEGGEDEDEEGVRTPKV

GTVIIDQLRKIKFEPYRLWQPPLTQPVAIDDLVNRFLGRPWHKEYGSACNLVFPIGIIDRPYKHDQPPWTVDTSG

PGANVLILGAGGSGKTTALQTLICSAALTHTPQQVQFYCLAYSSTALTTVSRIPHVGEVAGPTDPYGVRRTVAELL

ALVRERKRSFLECGIASMEMFRRRKFGGEAGPVPDDGFGDVYLVIDNYRALAEENEVLIEQVNVIINQGPSFGV

HVVVTADRESELRPPVRSGFGSRIELRLAAVEDAKLVRSRFAKDVPVKPGRGMVAVNYVRLDSDPQAGLHTLVA

RPALGSTPDNVFECDSVVAAVSRLTSAQAPPVRRLPARFGVEQVRELASRDTRQGVGAGGIAWAISELDLAPVY

LNFAENSHLMVTGRRECGRTTTLATIMSEIGRLYAPGASSAPPPAPGRPSAQVWLVDPRRQLLTALGSDYVERFA

YNLDGVVAMMGELAAALAGREPPPGLSAEELLSRSWWSGPEIFLIVDDIQQLPPGFDSPLHKAVPFVNRAADV

GLHVIVTRTFGGWSSAGSDPMLRALHQANAPLLVMDADPDEGFIRGKMKGGPLPRGRGLLMAEDTGVFVQV

AATEVRR 

>sp|P9WNQ7|ECCD1_MYCTU ESX-1 secretion system protein eccD1 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccD1 PE=1 SV=1 



MSAPAVAAGPTAAGATAARPATTRVTILTGRRMTDLVLPAAVPMETYIDDTVAVLSEVLEDTPADVLGGFDFTA

QGVWAFARPGSPPLKLDQSLDDAGVVDGSLLTLVSVSRTERYRPLVEDVIDAIAVLDESPEFDRTALNRFVGAAI

PLLTAPVIGMAMRAWWETGRSLWWPLAIGILGIAVLVGSFVANRFYQSGHLAECLLVTTYLLIATAAALAVPLPR

GVNSLGAPQVAGAATAVLFLTLMTRGGPRKRHELASFAVITAIAVIAAAAAFGYGYQDWVPAGGIAFGLFIVTNA

AKLTVAVARIALPPIPVPGETVDNEELLDPVATPEATSEETPTWQAIIASVPASAVRLTERSKLAKQLLIGYVTSGTLI

LAAGAIAVVVRGHFFVHSLVVAGLITTVCGFRSRLYAERWCAWALLAATVAIPTGLTAKLIIWYPHYAWLLLSVYLT

VALVALVVVGSMAHVRRVSPVVKRTLELIDGAMIAAIIPMLLWITGVYDTVRNIRF 

>sp|P9WNQ5|ECCD2_MYCTU ESX-2 secretion system protein eccD2 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccD2 PE=1 SV=1 

MTAPHKVAFPARCAVNICYDKHLCSQVFPAGIPVEGFFEGMVELFDADLKRKGFDGVALPAGSYELHKINGVRL

DINKSLDELGVQDGDTLVLVPRVAGESFEPQYESLSTGLAAMGKWLGRDGGDRMFAPVTSLTAAHTAMAIIAM

AVGVVLALTLRTRTITDSPVPAAMAGGIGVLLVIGALVVWWGWRERRDLFSGFGWLAVVLLAVAAACAPPGAL

GAAHALIGLVVVVLGAITIGVATRKRWQTAVVTAVVTVCGILAAVAAVRMFRPVSMQVLAICVLVGLLVLIRMTP

TVALWVARVRPPHFGSITGRDLFARRAGMPVDTVAPVSEADADDEDNELTDITARGTAIAASARLVNAVQVGM

CVGVSLVLPAAVWGVLTPRQPWAWLALLVAGLTVGLFITQGRGFAAKYQAVALVCGASAAVCAGVLKYALDTPK

GVQTGLLWPAIFVAAFAALGLAVALVVPATRFRPIIRLTVEWLEVLAMIALLPAAAALGGLFAWLRH 

>sp|P9WNQ3|ECCD3_MYCTU ESX-3 secretion system protein eccD3 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccD3 PE=1 SV=1 

MSGTVMQIVRVAILADSRLTEMALPAELPLREILPAVQRLVVPSAQNGDGGQADSGAAVQLSLAPVGGQPFSL

DASLDTVGVVDGDLLVLQPVPAGPAAPGIVEDIADAAMIFSTSRLKPWGIAHIQRGALAAVIAVALLATGLTVTY

RVATGVLAGLLAVAGIAVASALAGLLITIRSPRSGIALSIAALVPIGAALALAVPGKFGPAQVLLGAAGVAAWSLIAL

MIPSAERERVVAFFTAAAVVGASVALAAGAQLLWQLPLLSIGCGLIVAALLVTIQAAQLSALWARFPLPVIPAPGD

PTPSAPPLRLLEDLPRRVRVSDAHQSGFIAAAVLLSVLGSVAIAVRPEALSVVGWYLVAATAAAATLRARVWDSA

ACKAWLLAQPYLVAGVLLVFYTATGRYVAAFGAVLVLAVLMLAWVVVALNPGIASPESYSLPLRRLLGLVAAGLD

VSLIPVMAYLVGLFAWVLNR 

>sp|P9WNP9|ECCD5_MYCTU ESX-5 secretion system protein eccD5 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccD5 PE=1 SV=1 

MTAVADAPQADIEGVASPQAVVVGVMAGEGVQIGVLLDANAPVSVMTDPLLKVVNSRLRELGEAPLEATGRG

RWALCLVDGAPLRATQSLTEQDVYDGDRLWIRFIADTERRSQVIEHISTAVASDLSKRFARIDPIVAVQVGASMV

ATGVVLATGVLGWWRWHHNTWLTTIYTAVIGVLVLAVAMLLLMRAKTDADRRVADIMLMSAIMPVTVAAAA

APPGPVGSPQAVLGFGVLTVAAALALRFTGRRLGIYTTIVIIGALTMLAALARMVAATSAVTLLSSLLLICVVAYHA

APALSRRLAGIRLPVFPSATSRWVFEARPDLPTTVVVSGGSAPVLEGPSSVRDVLLQAERARSFLSGLLTGLGVM

VVVCMTSLCDPHTGQRWLPLILAGFTSGFLLLRGRSYVDRWQSITLAGTAVIIAAAVCVRYALELSSPLAVSIVAAI

LVLLPAAGMAAAAHVPHTIYSPLFRKFVEWIEYLCLMPIFPLALWLMNVYAAIRYR 

>sp|P9WJE9|ECCE1_MYCTU ESX-1 secretion system protein EccE1 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccE1 PE=1 SV=1 

MRNPLGLRFSTGHALLASALAPPCIIAFLETRYWWAGIALASLGVIVATVTFYGRRITGWVAAVYAWLRRRRRPP

DSSSEPVVGATVKPGDHVAVRWQGEFLVAVIELIPRPFTPTVIVDGQAHTDDMLDTGLVEELLSVHCPDLEADIV

SAGYRVGNTAAPDVVSLYQQVIGTDPAPANRRTWIVLRADPERTRKSAQRRDEGVAGLARYLVASATRIADRLA

SHGVDAVCGRSFDDYDHATDIGFVREKWSMIKGRDAYTAAYAAPGGPDVWWSARADHTITRVRVAPGMAP

QSTVLLTTADKPKTPRGFARLFGGQRPALQGQHLVANRHCQLPIGSAGVLVGETVNRCPVYMPFDDVDIALNL

GDAQTFTQFVVRAAAAGAMVTVGPQFEEFARLIGAHIGQEVKVAWPNATTYLGPHPGIDRVILRHNVIGTPRH

RQLPIRRVSPPEESRYQMALPK 

>sp|P9WJE7|ECCE2_MYCTU ESX-2 secretion system protein EccE2 OS=Mycobacterium 



tuberculosis (strain ATCC 25618 / H37Rv) GN=eccE2 PE=1 SV=1 

MTSKLTGFSPRSARRVAGVWTVFVLASAGWALGGQLGAVMAVVVGVALVFVQWWGQPAWSWAVLGLRGR

RPVKWNDPITLANNRSGGGVRVQDGVAVVAVQLLGRAHRATTVTGSVTVESDNVIDVVELAPLLRHPLDLELD

SISVVTFGSRTGTVGDYPRVYDAEIGTPPYAGRRETWLIMRLPVIGNTQALRWRTSVGAAAISVAQRVASSLRC

QGLRAKLATATDLAELDRRLGSDAVAGSAQRWKAIRGEAGWMTTYAYPAEAISSRVLSQAWTLRADEVIQNVT

VYPDATCTATITVRTPTPAPTPPSVILRRLNGEQAAAAAANMCGPRPHLRGQRRCPLPAQLVTEIGPSGVLIGKLS

NGDRLMIPVTDAGELSRVFVAADDTIAKRIVIRVVGAGERVCVHTRDQERWASVRMPQLSIVGTPRPAPRTTV

GVVEYVRRRKNGDDGKSEGSGVDVAISPTPRPASVITIARPGTSLSESDRHGFEVTIEQIDRATVKVGAAGQNW

LVEMEMFRAENRYVSLEPVTMSIGR 

>sp|P9WJE5|ECCE3_MYCTU ESX-3 secretion system protein EccE3 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccE3 PE=1 SV=1 

MNPIPSWPGRGRVTLVLLAVVPVALAYPWQSTRDYVLLGVAAAVVIGLFGFWRGLYFTTIARRGLAILRRRRRIA

EPATCTRTTVLVWVGPPASDTNVLPLTLIARYLDRYGIRADTIRITSRVTASGDCRTWVGLTVVADDNLAALQARS

ARIPLQETAQVAARRLADHLREIGWEAGTAAPDEIPALVAADSRETWRGMRHTDSDYVAAYRVSANAELPDTL

PAIRSRPAQETWIALEIAYAAGSSTRYTVAAACALRTDWRPGGTAPVAGLLPQHGNHVPALTALDPRSTRRLDG

HTDAPADLLTRLHWPTPTAGAHRAPLTNAVSRT 

>sp|P9WJE3|ECCE5_MYCTU ESX-5 secretion system protein EccE5 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=eccE5 PE=1 SV=1 

MKAQRSFGLALSWPRVTAVFLVDVLILAVASHCPDSWQADHHVAWWVGVGVAAVVTLLSVVSYHGITVISGL

ATWVRDWSADPGTTLGAGCTPAIDHQRRFGRDTVGVREYNGRLVSVIEVTCGESGPSGRHWHRKSPVPMLP

VVAVADGLRQFDIHLDGIDIVSVLVRGGVDAAKASASLQEWEPQGWKSEERAGDRTVADRRRTWLVLRMNP

QRNVAAVACRDSLASTLVAATERLVQDLDGQSCAARPVTADELTEVDSAVLADLEPTWSRPGWRHLKHFNGYA

TSFWVTPSDITSETLDELCLPDSPEVGTTVVTVRLTTRVGSPALSAWVRYHSDTRLPKEVAAGLNRLTGRQLAAV

RASLPAPTHRPLLVIPSRNLRDHDELVLPVGQELEHATSSFVGQ 

>sp|P9WJY5|EFPA_MYCTU Uncharacterized MFS-type transporter EfpA OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=efpA PE=1 SV=1 

MTALNDTERAVRNWTAGRPHRPAPMRPPRSEETASERPSRYYPTWLPSRSFIAAVIAIGGMQLLATMDSTVAI

VALPKIQNELSLSDAGRSWVITAYVLTFGGLMLLGGRLGDTIGRKRTFIVGVALFTISSVLCAVAWDEATLVIARLS

QGVGSAIASPTGLALVATTFPKGPARNAATAVFAAMTAIGSVMGLVVGGALTEVSWRWAFLVNVPIGLVMIYLA

RTALRETNKERMKLDATGAILATLACTAAVFAFSIGPEKGWMSGITIGSGLVALAAAVAFVIVERTAENPVVPFHL

FRDRNRLVTFSAILLAGGVMFSLTVCIGLYVQDILGYSALRAGVGFIPFVIAMGIGLGVSSQLVSRFSPRVLTIGGG

YLLFGAMLYGSFFMHRGVPYFPNLVMPIVVGGIGIGMAVVPLTLSAIAGVGFDQIGPVSAIALMLQSLGGPLVLA

VIQAVITSRTLYLGGTTGPVKFMNDVQLAALDHAYTYGLLWVAGAAIIVGGMALFIGYTPQQVAHAQEVKEAID

AGEL 

>sp|P9WKH1|EFPP_MYCTU (2E,6E)-farnesyl diphosphate synthase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3398c PE=1 SV=1 

MRGTDEKYGLPPQPDSDRMTRRTLPVLGLAHELITPTLRQMADRLDPHMRPVVSYHLGWSDERGRPVNNNC

GKAIRPALVFVAAEAAGADPHSAIPGAVSVELVHNFSLVHDDLMDRDEHRRHRPTVWALWGDAMALLAGDA

MLSLAHEVLLDCDSPHVGAALRAISEATRELIRGQAADTAFESRTDVALDECLKMAEGKTAALMAASAEVGALL

AGAPRSVREALVAYGRHIGLAFQLVDDLLGIWGRPEITGKPVYSDLRSRKKTLPVTWTVAHGGSAGRRLAAWLV

DETGSQTASDDELAAVAELIECGGGRRWASAEARRHVTQGIDMVARIGIPDRPAAELQDLAHYIVDRQA 

>sp|P9WNL7|EMBB_MYCTU Probable arabinosyltransferase B OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=embB PE=1 SV=1 

MTQCASRRKSTPNRAILGAFASARGTRWVATIAGLIGFVLSVATPLLPVVQTTAMLDWPQRGQLGSVTAPLISLT



PVDFTATVPCDVVRAMPPAGGVVLGTAPKQGKDANLQALFVVVSAQRVDVTDRNVVILSVPREQVTSPQCQR

IEVTSTHAGTFANFVGLKDPSGAPLRSGFPDPNLRPQIVGVFTDLTGPAPPGLAVSATIDTRFSTRPTTLKLLAIIGA

IVATVVALIALWRLDQLDGRGSIAQLLLRPFRPASSPGGMRRLIPASWRTFTLTDAVVIFGFLLWHVIGANSSDD

GYILGMARVADHAGYMSNYFRWFGSPEDPFGWYYNLLALMTHVSDASLWMRLPDLAAGLVCWLLLSREVLP

RLGPAVEASKPAYWAAAMVLLTAWMPFNNGLRPEGIIALGSLVTYVLIERSMRYSRLTPAALAVVTAAFTLGVQP

TGLIAVAALVAGGRPMLRILVRRHRLVGTLPLVSPMLAAGTVILTVVFADQTLSTVLEATRVRAKIGPSQAWYTEN

LRYYYLILPTVDGSLSRRFGFLITALCLFTAVFIMLRRKRIPSVARGPAWRLMGVIFGTMFFLMFTPTKWVHHFGL

FAAVGAAMAALTTVLVSPSVLRWSRNRMAFLAALFFLLALCWATTNGWWYVSSYGVPFNSAMPKIDGITVSTI

FFALFAIAAGYAAWLHFAPRGAGEGRLIRALTTAPVPIVAGFMAAVFVASMVAGIVRQYPTYSNGWSNVRAFV

GGCGLADDVLVEPDTNAGFMKPLDGDSGSWGPLGPLGGVNPVGFTPNGVPEHTVAEAIVMKPNQPGTDYD

WDAPTKLTSPGINGSTVPLPYGLDPARVPLAGTYTTGAQQQSTLVSAWYLLPKPDDGHPLVVVTAAGKIAGNSV

LHGYTPGQTVVLEYAMPGPGALVPAGRMVPDDLYGEQPKAWRNLRFARAKMPADAVAVRVVAEDLSLTPED

WIAVTPPRVPDLRSLQEYVGSTQPVLLDWAVGLAFPCQQPMLHANGIAEIPKFRITPDYSAKKLDTDTWEDGT

NGGLLGITDLLLRAHVMATYLSRDWARDWGSLRKFDTLVDAPPAQLELGTATRSGLWSPGKIRIGP 

>sp|P9WIQ7|ERP_MYCTU Exported repetitive protein OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=erp PE=1 SV=1 

MPNRRRRKLSTAMSAVAALAVASPCAYFLVYESTETTERPEHHEFKQAAVLTDLPGELMSALSQGLSQFGINIPP

VPSLTGSGDASTGLTGPGLTSPGLTSPGLTSPGLTDPALTSPGLTPTLPGSLAAPGTTLAPTPGVGANPALTNPALTS

PTGATPGLTSPTGLDPALGGANEIPITTPVGLDPGADGTYPILGDPTLGTIPSSPATTSTGGGGLVNDVMQVANE

LGASQAIDLLKGVLMPSIMQAVQNGGAAAPAASPPVPPIPAAAAVPPTDPITVPVA 

>sp|P9WJD3|ESPE_MYCTU ESX-1 secretion-associated protein EspE OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=espE PE=1 SV=1 

MASGSGLCKTTSNFIWGQLLLLGEGIPDPGDIFNTGSSLFKQISDKMGLAIPGTNWIGQAAEAYLNQNIAQQLR

AQVMGDLDKLTGNMISNQAKYVSDTRDVLRAMKKMIDGVYKVCKGLEKIPLLGHLWSWELAIPMSGIAMAV

VGGALLYLTIMTLMNATNLRGILGRLIEMLTTLPKFPGLPGLPSLPDIIDGLWPPKLPDIPIPGLPDIPGLPDFKWP

PTPGSPLFPDLPSFPGFPGFPEFPAIPGFPALPGLPSIPNLFPGLPGLGDLLPGVGDLGKLPTWTELAALPDFLGGF

AGLPSLGFGNLLSFASLPTVGQVTATMGQLQQLVAAGGGPSQLASMGSQQAQLISSQAQQGGQQHATLVSD

KKEDEEGVAEAERAPIDAGTAASQRGQEGTVL 

>sp|P9WJC1|ESPK_MYCTU ESX-1 secretion-associated protein EspK OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=espK PE=1 SV=1 

MSITRPTGSYARQMLDPGGWVEADEDTFYDRAQEYSQVLQRVTDVLDTCRQQKGHVFEGGLWSGGAANAA

NGALGANINQLMTLQDYLATVITWHRHIAGLIEQAKSDIGNNVDGAQREIDILENDPSLDADERHTAINSLVTAT

HGANVSLVAETAERVLESKNWKPPKNALEDLLQQKSPPPPDVPTLVVPSPGTPGTPGTPITPGTPITPGTPITPIP

GAPVTPITPTPGTPVTPVTPGKPVTPVTPVKPGTPGEPTPITPVTPPVAPATPATPATPVTPAPAPHPQPAPAPAP

SPGPQPVTPATPGPSGPATPGTPGGEPAPHVKPAALAEQPGVPGQHAGGGTQSGPAHADESAASVTPAAASG

VPGARAAAAAPSGTAVGAGARSSVGTAAASGAGSHAATGRAPVATSDKAAAPSTRAASARTAPPARPPSTDHI

DKPDRSESADDGTPVSMIPVSAARAARDAATAAASARQRGRGDALRLARRIAAALNASDNNAGDYGFFWITA

VTTDGSIVVANSYGLAYIPDGMELPNKVYLASADHAIPVDEIARCATYPVLAVQAWAAFHDMTLRAVIGTAEQL

ASSDPGVAKIVLEPDDIPESGKMTGRSRLEVVDPSAAAQLADTTDQRLLDLLPPAPVDVNPPGDERHMLWFEL

MKPMTSTATGREAAHLRAFRAYAAHSQEIALHQAHTATDAAVQRVAVADWLYWQYVTGLLDRALAAAC 

>sp|P9WNF9|ETHA_MYCTU FAD-containing monooxygenase EthA OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ethA PE=1 SV=1 

MTEHLDVVIVGAGISGVSAAWHLQDRCPTKSYAILEKRESMGGTWDLFRYPGIRSDSDMYTLGFRFRPWTGR

QAIADGKPILEYVKSTAAMYGIDRHIRFHHKVISADWSTAENRWTVHIQSHGTLSALTCEFLFLCSGYYNYDEGY



SPRFAGSEDFVGPIIHPQHWPEDLDYDAKNIVVIGSGATAVTLVPALADSGAKHVTMLQRSPTYIVSQPDRDGIA

EKLNRWLPETMAYTAVRWKNVLRQAAVYSACQKWPRRMRKMFLSLIQRQLPEGYDVRKHFGPHYNPWDQ

RLCLVPNGDLFRAIRHGKVEVVTDTIERFTATGIRLNSGRELPADIIITATGLNLQLFGGATATIDGQQVDITTTMAY

KGMMLSGIPNMAYTVGYTNASWTLKADLVSEFVCRLLNYMDDNGFDTVVVERPGSDVEERPFMEFTPGYVL

RSLDELPKQGSRTPWRLNQNYLRDIRLIRRGKIDDEGLRFAKRPAPVGV 

>sp|P9WQD7|FAB2_MYCTU 3-oxoacyl-[acyl-carrier-protein] synthase 2 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=kasB PE=1 SV=1 

MTELVTGKAFPYVVVTGIAMTTALATDAETTWKLLLDRQSGIRTLDDPFVEEFDLPVRIGGHLLEEFDHQLTRIEL

RRMGYLQRMSTVLSRRLWENAGSPEVDTNRLMVSIGTGLGSAEELVFSYDDMRARGMKAVSPLTVQKYMPN

GAAAAVGLERHAKAGVMTPVSACASGAEAIARAWQQIVLGEADAAICGGVETRIEAVPIAGFAQMRIVMSTN

NDDPAGACRPFDRDRDGFVFGEGGALLLIETEEHAKARGANILARIMGASITSDGFHMVAPDPNGERAGHAIT

RAIQLAGLAPGDIDHVNAHATGTQVGDLAEGRAINNALGGNRPAVYAPKSALGHSVGAVGAVESILTVLALRD

QVIPPTLNLVNLDPEIDLDVVAGEPRPGNYRYAINNSFGFGGHNVAIAFGRY 

>sp|P9WQ47|FAC23_MYCTU Probable long-chain-fatty-acid--CoA ligase FadD23 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=fadD23 PE=1 SV=1 

MVSLSIPSMLRQCVNLHPDGTAFTYIDYERDSEGISESLTWSQVYRRTLNVAAEVRRHAAIGDRAVILAPQGLDY

IVAFLGALQAGLIAVPLSAPLGGASDERVDAVVRDAKPNVVLTTSAIMGDVVPRVTPPPGIASPPTVAVDQLDL

DSPIRSNIVDDSLQTTAYLQYTSGSTRTPAGVMITYKNILANFQQMISAYFADTGAVPPLDLFIMSWLPFYHDMG

LVLGVCAPIIVGCGAVLTSPVAFLQRPARWLQLMAREGQAFSAAPNFAFELTAAKAIDDDLAGLDLGRIKTILCGS

ERVHPATLKRFVDRFSRFNLREFAIRPAYGLAEATVYVATSQAGQPPEIRYFEPHELSAGQAKPCATGAGTALVSYP

LPQSPIVRIVDPNTNTECPPGTIGEIWVHGDNVAGGYWEKPDETERTFGGALVAPSAGTPVGPWLRTGDSGFV

SEDKFFIIGRIKDLLIVYGRNHSPDDIEATIQEITRGRCAAIAVPSNGVEKLVAIVELNNRGNLDTERLSFVTREVTS

AISTSHGLSVSDLVLVAPGSIPITTSGKVRRAECVKLYRHNEFTRLDAKPLQASDL 

>sp|P9WQ55|FAD10_MYCTU Putative fatty-acid--CoA ligase FadD10 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=fadD10 PE=1 SV=1 

MGGKKFQAMPQLPSTVLDRVFEQARQQPEAIALRRCDGTSALRYRELVAEVGGLAADLRAQSVSRGSRVLVIS

DNGPETYLSVLACAKLGAIAVMADGNLPIAAIERFCQITDPAAALVAPGSKMASSAVPEALHSIPVIAVDIAAVTR

ESEHSLDAASLAGNADQGSEDPLAMIFTSGTTGEPKAVLLANRTFFAVPDILQKEGLNWVTWVVGETTYSPLPA

THIGGLWWILTCLMHGGLCVTGGENTTSLLEILTTNAVATTCLVPTLLSKLVSELKSANATVPSLRLVGYGGSRAIA

ADVRFIEATGVRTAQVYGLSETGCTALCLPTDDGSIVKIEAGAVGRPYPGVDVYLAATDGIGPTAPGAGPSASFG

TLWIKSPANMLGYWNNPERTAEVLIDGWVNTGDLLERREDGFFYIKGRSSEMIICGGVNIAPDEVDRIAEGVSG

VREAACYEIPDEEFGALVGLAVVASAELDESAARALKHTIAARFRRESEPMARPSTIVIVTDIPRTQSGKVMRASL

AAAATADKARVVVRG 

>sp|P9WJB5|FHAB_MYCTU FHA domain-containing protein FhaB OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=fhaB PE=1 SV=1 

MQGLVLQLTRAGFLMLLWVFIWSVLRILKTDIYAPTGAVMMRRGLALRGTLLGARQRRHAARYLVVTEGALTG

ARITLSEQPVLIGRADDSTLVLTDDYASTRHARLSMRGSEWYVEDLGSTNGTYLDRAKVTTAVRVPIGTPVRIGKT

AIELRP 

>sp|P9WJB3|FLQE2_MYCTU Fluoroquinolones export permease protein Rv2686c 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2686c PE=1 SV=1 

MRAISSLAGPRALAAFGRNDIRGTYRDPLLVMLVIAPVIWTTGVALLTPLFTEMLARRYGFDLVGYYPLILTAFLLL

TSIIVAGALAAFLVLDDVDAGTMTALRVTPVPLSVFFGYRAATVMVVTTIYVVATMSCSGILEPGLVSSLIPIGLVA

GLSAVVTLLLILAVANNKIQGLAMVRALGMLIAGLPCLPWFISSNWNLAFGVLPPYWAAKAFWVASDHGTW

WPYLVGGAVYNLAIVWVLFRRFRAKHA 



>sp|P9WJB1|FLQE3_MYCTU Fluoroquinolones export permease protein Rv2687c 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2687c PE=1 SV=1 

MTRLVPALRLELTLQVRQKFLHAAVFSGLIWLAVLLPMPVSLRPVAEPYVLVGDIAIIGFFFVGGTVFFEKQERTIG

AIVSTPLRFWEYLAAKLTVLLAISLFVAVVVATIVHGLGYHLLPLVAGIVLGTLLMLLVGFSSSLPFASVTDWFLAAVI

PLAIMLAPPVVHYSGLWPNPVLYLIPTQGPLLLLGAAFDQVSLAPWQVGYAVVYPIVCAAGLCRAAKALFGRYV

VQRSGVL 

>sp|P9WQN3|FTSH_MYCTU ATP-dependent zinc metalloprotease FtsH OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ftsH PE=1 SV=1 

MNRKNVTRTITAIAVVVLLGWSFFYFSDDTRGYKPVDTSVAITQINGDNVKSAQIDDREQQLRLILKKGNNETD

GSEKVITKYPTGYAVDLFNALSAKNAKVSTVVNQGSILGELLVYVLPLLLLVGLFVMFSRMQGGARMGFGFGKS

RAKQLSKDMPKTTFADVAGVDEAVEELYEIKDFLQNPSRYQALGAKIPKGVLLYGPPGTGKTLLARAVAGEAGVP

FFTISGSDFVEMFVGVGASRVRDLFEQAKQNSPCIIFVDEIDAVGRQRGAGLGGGHDEREQTLNQLLVEMDGF

GDRAGVILIAATNRPDILDPALLRPGRFDRQIPVSNPDLAGRRAVLRVHSKGKPMAADADLDGLAKRTVGMTG

ADLANVINEAALLTARENGTVITGPALEEAVDRVIGGPRRKGRIISEQEKKITAYHEGGHTLAAWAMPDIEPIYKV

TILARGRTGGHAVAVPEEDKGLRTRSEMIAQLVFAMGGRAAEELVFREPTTGAVSDIEQATKIARSMVTEFGMS

SKLGAVKYGSEHGDPFLGRTMGTQPDYSHEVAREIDEEVRKLIEAAHTEAWEILTEYRDVLDTLAGELLEKETLH

RPELESIFADVEKRPRLTMFDDFGGRIPSDKPPIKTPGELAIERGEPWPQPVPEPAFKAAIAQATQAAEAARSDA

GQTGHGANGSPAGTHRSGDRQYGSTQPDYGAPAGWHAPGWPPRSSHRPSYSGEPAPTYPGQPYPTGQADP

GSDESSAEQDDEVSRTKPAHG 

>sp|P9WN97|FTSW_MYCTU Putative lipid II flippase FtsW OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=ftsW PE=1 SV=1 

MLTRLLRRGTSDTDGSQTRGAEPVEGQRTGPEEASNPGSARPRTRFGAWLGRPMTSFHLIIAVAALLTTLGLIM

VLSASAVRSYDDDGSAWVIFGKQVLWTLVGLIGGYVCLRMSVRFMRRIAFSGFAITIVMLVLVLVPGIGKEANGS

RGWFVVAGFSMQPSELAKMAFAIWGAHLLAARRMERASLREMLIPLVPAAVVALALIVAQPDLGQTVSMGIIL

LGLLWYAGLPLRVFLSSLAAVVVSAAILAVSAGYRSDRVRSWLNPENDPQDSGYQARQAKFALAQGGIFGDGL

GQGVAKWNYLPNAHNDFIFAIIGEELGLVGALGLLGLFGLFAYTGMRIASRSADPFLRLLTATTTLWVLGQAFINI

GYVIGLLPVTGLQLPLISAGGTSTAATLSLIGIIANAARHEPEAVAALRAGRDDKVNRLLRLPLPEPYLPPRLEAFRD

RKRANPQPAQTQPARKTPRTAPGQPARQMGLPPRPGSPRTADPPVRRSVHHGAGQRYAGQRRTRRVRALEG

QRYG 

>sp|P9WMX3|GLFT1_MYCTU Galactofuranosyl transferase GlfT1 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=glfT1 PE=1 SV=1 

MTESVFAVVVTHRRPDELAKSLDVLTAQTRLPDHLIVVDNDGCGDSPVRELVAGQPIATTYLGSRRNLGGAGGF

ALGMLHALAQGADWVWLADDDGHAQDARVLATLLACAEKYSLAEVSPMVCNIDDPTRLAFPLRRGLVWRR

RASELRTEAGQELLPGIASLFNGALFRASTLAAIGVPDLRLFIRGDEVEMHRRLIRSGLPFGTCLDAAYLHPCGSD

EFKPILCGRMHAQYPDDPGKRFFTYRNRGYVLSQPGLRKLLAQEWLRFGWFFLVTRRDPKGLWEWIRLRRLGR

REKFGKPGGSA 

>sp|P9WGI9|GLYA1_MYCTU Serine hydroxymethyltransferase 1 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=glyA1 PE=1 SV=2 

MTAAPDARTTAVMSAPLAEVDPDIAELLAKELGRQRDTLEMIASENFVPRAVLQAQGSVLTNKYAEGLPGRRYY

GGCEHVDVVENLARDRAKALFGAEFANVQPHSGAQANAAVLHALMSPGERLLGLDLANGGHLTHGMRLNFS

GKLYENGFYGVDPATHLIDMDAVRATALEFRPKVIIAGWSAYPRVLDFAAFRSIADEVGAKLLVDMAHFAGLVAA

GLHPSPVPHADVVSTTVHKTLGGGRSGLIVGKQQYAKAINSAVFPGQQGGPLMHVIAGKAVALKIAATPEFAD

RQRRTLSGARIIADRLMAPDVAKAGVSVVSGGTDVHLVLVDLRDSPLDGQAAEDLLHEVGITVNRNAVPNDPR

PPMVTSGLRIGTPALATRGFGDTEFTEVADIIATALATGSSVDVSALKDRATRLARAFPLYDGLEEWSLVGR 



>sp|P9WMX5|GLYTR_MYCTU Putative glycosyltransferases OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=pimF PE=1 SV=1 

MRLSIVTTMYMSEPYVLEFYRRARAAADKITPDVEIIFVDDGSPDAALQQAVSLLDSDPCVRVIQLSRNFGHHK

AMMTGLAHATGDLVFLIDSDLEEDPALLEPFYEKLISTGADVVFGCHARRPGGWLRNFGPKIHYRASALLCDPPL

HENTLTVRLMTADYVRSLVQHQERELSIAGLWQITGFYQVPMSVNKAWKGTTTYTFRRKVATLVDNVTSFSNK

PLVFIFYLGAAIFIISSSAAGYLIIDRIFFRALQAGWASVIVSIWMLGGVTIFCIGLVGIYVSKVFIETKQRPYTIIRRIYG

SDLTTREPSSLKTAFPAAHLSNGKRVTSEPEGLATGNR 

>sp|P9WMN9|GSA_MYCTU Glutamate-1-semialdehyde 2,1-aminomutase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=hemL PE=1 SV=1 

MGSTEQATSRVRGAARTSAQLFEAACSVIPGGVNSPVRAFTAVGGTPRFITEAHGCWLIDADGNRYVDLVCSW

GPMILGHAHPAVVEAVAKAAARGLSFGAPTPAETQLAGEIIGRVAPVERIRLVNSGTEATMSAVRLARGFTGRA

KIVKFSGCYHGHVDALLADAGSGVATLGLCDDPQRPASPRSQSSRGLPSSPGVTGAAAADTIVLPYNDIDAVQQ

TFARFGEQIAAVITEASPGNMGVVPPGPGFNAALRAITAEHGALLILDEVMTGFRVSRSGWYGIDPVPADLFAF

GKVMSGGMPAAAFGGRAEVMQRLAPLGPVYQAGTLSGNPVAVAAGLATLRAADDAVYTALDANADRLAGLL

SEALTDAVVPHQISRAGNMLSVFFGETPVTDFASARASQTWRYPAFFHAMLDAGVYPPCSAFEAWFVSAALD

DAAFGRIANALPAAARAAAQERPA 

>sp|P72065|GYRA_MYCXE DNA gyrase subunit A (Fragment) OS=Mycobacterium xenopi 

GN=gyrA PE=1 SV=2 

RPDRSHAKSARSVAETMGNYHPHGDASIYDTLVRMAQPWSMRYPLVDGQGNFGSPGNDPPAAMRYCITGD

ALVALPEGESVRIADIVPGARPNSDNAIDLKVLDRHGNPVLADRLFHSGEHPVYTVRTVEGLRVTGTANHPLLCL

VDVAGVPTLLWKLIDEIKPGDYAVIQRSAFSVDCAGFARGKPEFAPTTYTVGVPGLVRFLEAHHRDPDAQAIADE

LTDGRFYYAKVASVTDAGVQPVYSLRVDTADHAFITNGFVSHNTEAPLTPLAMEMLREIDEETVDFIPNYDGRV

QEPTVLPSRFPNLLANGSGGIAVGMATNIPPHN 

>sp|A5TZK3|HBHA_MYCTA Heparin-binding hemagglutinin OS=Mycobacterium tuberculosis 

(strain ATCC 25177 / H37Ra) GN=hbhA PE=1 SV=1 

MAENSNIDDIKAPLLAALGAADLALATVNELITNLRERAEETRTDTRSRVEESRARLTKLQEDLPEQLTELREKFTA

EELRKAAEGYLEAATSRYNELVERGEAALERLRSQQSFEEVSARAEGYVDQAVELTQEALGTVASQTRAVGERAA

KLVGIELPKKAAPAKKAAPAKKAAPAKKAAAKKAPAKKAAAKKVTQK 

>sp|P9WHQ9|HPRT_MYCTU Hypoxanthine-guanine phosphoribosyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=hpt PE=1 SV=1 

MHVTQSSSAITPGQTAELYPGDIKSVLLTAEQIQARIAELGEQIGNDYRELSATTGQDLLLITVLKGAVLFVTDLAR

AIPVPTQFEFMAVSSYGSSTSSSGVVRILKDLDRDIHGRDVLIVEDVVDSGLTLSWLSRNLTSRNPRSLRVCTLLRK

PDAVHANVEIAYVGFDIPNDFVVGYGLDYDERYRDLSYIGTLDPRVYQ 

>sp|P9WJ99|INIA_MYCTU Isoniazid-induced protein IniA OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=iniA PE=1 SV=1 

MVPAGLCAYRDLRRKRARKWGDTVTQPDDPRRVGVIVELIDHTIAIAKLNERGDLVQRLTRARQRITDPQVRVV

IAGLLKQGKSQLLNSLLNLPAARVGDDEATVVITVVSYSAQPSARLVLAAGPDGTTAAVDIPVDDISTDVRRAPH

AGGREVLRVEVGAPSPLLRGGLAFIDTPGVGGLGQPHLSATLGLLPEADAVLVVSDTSQEFTEPEMWFVRQAH

QICPVGAVVATKTDLYPRWREIVNANAAHLQRARVPMPIIAVSSLLRSHAVTLNDKELNEESNFPAIVKFLSEQVL

SRATERVRAGVLGEIRSATEQLAVSLGSELSVVNDPNLRDRLASDLERRKREAQQAVQQTALWQQVLGDGFND

LTADVDHDLRTRFRTVTEDAERQIDSCDPTAHWAEIGNDVENAIATAVGDNFVWAYQRSEALADDVARSFADA

GLDSVLSAELSPHVMGTDFGRLKALGRMESKPLRRGHKMIIGMRGSYGGVVMIGMLSSVVGLGLFNPLSVGA

GLILGRMAYKEDKQNRLLRVRSEAKANVRRFVDDISFVVSKQSRDRLKMIQRLLRDHYREIAEEITRSLTESLQATI

AAAQVAETERDNRIRELQRQLGILSQVNDNLAGLEPTLTPRASLGRA 



>sp|P9WGL3|KDPD_MYCTU Sensor protein KdpD OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=kdpD PE=1 SV=1 

MTLLFADLCAIFTPYRWMIEHVTTKRGQLRIYLGAAPGVGKTYAMLGEAHRRLERGTDVVAAVVETHGRNKTA

KLLEGIEMIPPRYVEYRGARFPELDVEAVLRRHPQVVLVDELAHTNTPGSKNPKRWQDVQEILDAGITVISTVNI

QHLEGLNDVVEQITGIEQKEKIPDEIVRAADQVELVDITPEALRRRLAHGNVYAAERVDAALSNYFRTGNLTALR

EIALLWLADQVDAALEKYRADKKITATWEARERVVVAVTGGPESETLVRRASRIASKSSAELMVVHVIRGDGLA

GVSAPQLGRVRELATSLGATMHTVVGDDVPTALLDFAREMNATQLVVGTSRRSRWARLFDEGIGARTVQEPG

GIDVHMVTHPAASRASGWSRVSPRERHIASWLAALVVPSVICAITVAWLDRFMGIGGESALFFIGVLIVALLGG

VAPAALSALLSGMLLNYFLTEPRYTWTIAEPDAAVTEFVLLAMAVAVAVLVDGAASRTREARRASQEAELLALFA

GSVLRGADLATLLQRVRETYSQRAVTMLRVRQGASTGETVACVGTNPCRDVDSADTAIEVGDDEFWMLMAG

RKLAARDRRVLTAVATQAAGLVKQRELAEEAGQAEAIARADELRRSLLSAVSHDLRTPLAAAKVAVSSLRTEDVA

FSPEDTAELLATIEESIDQLTALVANLLDSSRLAAGVIRPQLRRAYLEEAVQRALVSIGKGATGFYRSGIDRVKVDVG

DAVAMADAGLLERVLANLIDNALRYAPDCVVRVNAGRVRERVLINVIDEGPGVPRGTEEQLFAPFQRPGDHD

NTTGVGLGMSVARGFVEAMGGTISATDTPGGGLTVVIDLAAPEDRP 

>sp|O53638|LDT1_MYCTU L,D-transpeptidase 1 OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=ldtA PE=1 SV=1 

MRRVVRYLSVVVAITLMLTAESVSIATAAVPPLQPIPGVASVSPANGAVVGVAHPVVVTFTTPVTDRRAVERSIRI

STPHNTTGHFEWVASNVVRWVPHRYWPPHTRVSVGVQELTEGFETGDALIGVASISAHTFTVSRNGEVLRTM

PASLGKPSRPTPIGSFHAMSKERTVVMDSRTIGIPLNSSDGYLLTAHYAVRVTWSGVYVHSAPWSVNSQGYAN

VSHGCINLSPDNAAWYFDAVTVGDPIEVVG 

>sp|P9WK81|LPPA_MYCTU Putative lipoprotein LppA OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=lppA PE=1 SV=1 

MIAPQPISRTLPRWQRIVALTMIGISTALIGGCTMDHNPDTSRRLTGEQKIQLIDSMRNKGSYEAARERLTATARII

ADRVSAAIPGQTWKFDDDPNIQQSDRNGALCDKLTADIARRPIANSVMFGATFSAEDFKIAANIVREEAAKYGA

TTESSLFNESAKRDYDVQGNGYEFRLLQIKFATLNITGDCFLLQKVLDLPAGQLPPEPPIWPTTSTPH 

>sp|P9WK77|LPPJ_MYCTU Putative lipoprotein LppJ OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=lppJ PE=1 SV=1 

MPHSTADRRLRLTRQALLAAAVVPLLAGCALVMHKPHSAGSSNPWDDSAHPLTDDQAMAQVVEPAKQIVAA

ADLQAVRAGFSFTSCNDQGDPPYQGTVRMAFLLQGDHDAYFQHVRAAMLSHGWIDGPPPGQYFHGITLHK

NGVTANMSLALDHSYGEMILDGECRNTTDHHHDDETTNITNQLVQP 

>sp|P9WK71|LPPO_MYCTU Putative lipoprotein LppO OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=lppO PE=1 SV=1 

MTDPRHTVRIAVGATALGVSALGATLPACSAHSGPGSPPSAPSAPAAATVMVEGHTHTISGVVECRTSPAVRTA

TPSESGTQTTRVNAHDDSASVTLSLSDSTPPDVNGFGISLKIGSVDYQMPYQPVQSPTQVEATRQGKSYTLTGT

GHAVIPGQTGMRELPFGVHVTCP 

>sp|P9WK61|LPQH_MYCTU Lipoprotein LpqH OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=lpqH PE=1 SV=1 

MKRGLTVAVAGAAILVAGLSGCSSNKSTTGSGETTTAAGTTASPGAASGPKVVIDGKDQNVTGSVVCTTAAGN

VNIAIGGAATGIAAVLTDGNPPEVKSVGLGNVNGVTLGYTSGTGQGNASATKDGSHYKITGTATGVDMANPM

SPVNKSFEIEVTCS 

>sp|P9WK49|LPRE_MYCTU Putative lipoprotein LprE OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=lprE PE=1 SV=1 

MPGVWSPPCPTTPRVGVVAALVAATLTGCGSGDSTVAKTPEATPSLSTAHPAPPSSEPSPPSATAAPPSNHSAAP

VDPCAVNLASPTIAKVVSELPRDPRSEQPWNPEPLAGNYNECAQLSAVVIKANTNAGNPTTRAVMFHLGKYIP



QGVPDTYGFTGIDTSQCTGDTVALTYASGIGLNNVVKFRWNGGGVELIGNTTGG 

>sp|P65315|LPRF_MYCBO Putative lipoprotein LprF OS=Mycobacterium bovis (strain ATCC 

BAA-935 / AF2122/97) GN=lprF PE=1 SV=1 

MNGLISQACGSHRPRRPSSLGAVAILIAATLFATVVAGCGKKPTTASSPSPGSPSPEAQQILQDSSKATKGLHSVH

VVVTVNNLSTLPFESVDADVTNQPQGNGQAVGNAKVRMKPNTPVVATEFLVTNKTMYTKRGGDYVSVGPAE

KIYDPGIILDKDRGLGAVVGQVQNPTIQGRDAIDGLATVKVSGTIDAAVIDPIVPQLGKGGGRLPITLWIVDTNAS

TPAPAANLVRMVIDKDQGNVDITLSNWGAPVTIPNPAG 

>sp|P9WIP7|LSR2_MYCTU Nucleoid-associated protein Lsr2 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=lsr2 PE=1 SV=1 

MAKKVTVTLVDDFDGSGAADETVEFGLDGVTYEIDLSTKNATKLRGDLKQWVAAGRRVGGRRRGRSGSGRGR

GAIDREQSAAIREWARRNGHNVSTRGRIPADVIDAYHAAT 

>sp|P9WFU7|LYSX_MYCTU Lysylphosphatidylglycerol biosynthesis bifunctional protein LysX 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=lysX PE=1 SV=1 

MGLHLTVPGLRRDGRGVQSNSHDTSSKTTADISRCPQHTDAGLQRAATPGISRLLGISSRSVTLTKPRSATRGNS

RYHWVPAAAGWTVGVIATLSLLASVSPLIRWIIKVPREFINDYLFNFPDTNFAWSFVLALLAAALTARKRIAWLVL

LANMVLAAVVNAAEIAAGGNTAAESFGENLGFAVHVVAIVVLVLGYREFWAKVRRGALFRAAAVWLAGAVVG

IVASWGLVELFPGSLAPDERLGYAANRVVGFALADPDLFTGRPHVFLNAIFGLFGAFALIGAAIVLFLSQRADNAL

TGEDESAIRGLLDLYGKDDSLGYFATRRDKSVVFASSGRACITYRVEVGVCLASGDPVGDHRAWPQAVDAWLRL

CQTYGWAPGVMGASSQGAQTYREAGLTALELGDEAILRPADFKLSGPEMRGVRQAVTRARRAGLTVRIRRHR

DIAEDEMAQTITRADSWRDTETERGFSMALGRLGDPADSDCLLVEAIDPHNQVLAMLSLVPWGTTGVSLDLM

RRSPQSPNGTIELMVSELALHAESLGITRISLNFAVFRAAFEQGAQLGAGPVARLWRGLLVFFSRWWQLETLYRS

NMKYQPEWVPRYACYEDARVIPRVGVASVIAEGFLVLPFSRRNRVHTGHHPAVPERLAATGLLHHDGSAPDVS

GLRQVGLTNGDGVERRLPEQVRVRFDKLEKLRSSGIDAFPVGRPPSHTVAQALAADHQASVSVSGRIMRIRNY

GGVLFAQLRDWSGEMQVLLDNSRLDQGCAADFNAATDLGDLVEMTGHMGASKTGTPSLIVSGWRLIGKCLR

PLPNKWKGLLDPEARVRTRYLDLAVNAESRALITARSSVLRAVRETLFAKGFVEVETPILQQLHGGATARPFVTHI

NTYSMDLFLRIAPELYLKRLCVGGVERVFELGRAFRNEGVDFSHNPEFTLLEAYQAHADYLEWIDGCRELIQNAA

QAANGAPIAMRPRTDKGSDGTRHHLEPVDISGIWPVRTVHDAISEALGERIDADTGLTTLRKLCDAAGVPYRTQ

WDAGAVVLELYEHLVECRTEQPTFYIDFPTSVSPLTRPHRSKRGVAERWDLVAWGIELGTAYSELTDPVEQRRRL

QEQSLLAAGGDPEAMELDEDFLQAMEYAMPPTGGLGMGIDRVVMLITGRSIRETLPFPLAKPH 

>sp|P9WJ83|MCTB_MYCTU Copper transporter MctB OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=mctB PE=1 SV=1 

MISLRQHAVSLAAVFLALAMGVVLGSGFFSDTLLSSLRSEKRDLYTQIDRLTDQRDALREKLSAADNFDIQVGSRI

VHDALVGKSVVIFRTPDAHDDDIAAVSKIVGQAGGAVTATVSLTQEFVEANSAEKLRSVVNSSILPAGSQLSTKLV

DQGSQAGDLLGIALLSNADPAAPTVEQAQRDTVLAALRETGFITYQPRDRIGTANATVVVTGGALSTDAGNQG

VSVARFAAALAPRGSGTLLAGRDGSANRPAAVAVTRADADMAAEISTVDDIDAEPGRITVILALHDLINGGHVG

HYGTGHGAMSVTVSQ 

>sp|P9WMX1|MFTF_MYCTU Putative mycofactocin biosynthesis glycosyltransferase MftF 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=mftF PE=1 SV=1 

MTATRLPDGFAVQVDRRVRVLGDGSALLGGSPTRLLRLAPAARGLLCDGRLKVRDEVSAELARILLDATVAHPRP

PSGPSHRDVTVVIPVRNNASGLRRLVTSLRGLRVIVVDDGSACPVESDDFVGAHCDIEVLHHPHSKGPAAARNT

GLAACTTDFVAFLDSDVTPRRGWLESLLGHFCDPTVALVAPRIVSLVEGENPVARYEALHSSLDLGQREAPVLPH

STVSYVPSAAIVCRSSAIRDVGGFDETMHSGEDVDLCWRLIEAGARLRYEPIALVAHDHRTQLRDWIARKAFYG

GSAAPLAVRHPDKTAPLVISGGALMAWILMSIGTGLGRLASLVIAVLTGRRIARAMRCAETSFLDVLAVATRGLW

AAALQLASAICRHYWPLALLAAILSRRCRRVVLIAAVVDGVVDWLRRREGADDDAEPIGPLTYLVLKRVDDLAYG



AGLWYGVVRERNIGALKPQIRT 

>sp|P46841|MMP1_MYCLE Major membrane protein I OS=Mycobacterium leprae (strain TN) 

GN=mmpI PE=1 SV=2 

MTSAQNESQALGDLAAGQLANATKTVPQLSTITPRWLLHLLNWVPVEAGVYRVNRVVNPERVAVKAEAGAG

TEAPLPETFVDYETSPREYTLRTISTLLDIHTRVSDLYSSPHDQITQQLRLTIETIKERQECELVNSPEFGLLAQVTPE

QTIRTFAGAPTPDDLDALITKVWKMPSFFLTHPQGIAAFGREATYRGVPPVVVSLFGAQFITWRGIPLIPSDKVP

VQDGETKFILVRTGEERQGVVGLFQPGLVGEQAPGLSVRFTGINQAAIATYLVTLYTSLAVLTDDALAVLDNVAV

DQFHEYK 

>sp|P9WJV7|MMPL2_MYCTU Putative membrane protein mmpL2 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpL2 PE=1 SV=1 

MSERHAALTSLPPILPRLIRRFAVVIVLLWLGFTAFVNLAVPQLEVVGKAHSVSMSPSDAASIQAIKRVGQVFGEF

DSDNAVTIVLEGDQPLGGDAHRFYSDLMRKLSADTRHVAHIQDFWGDPLTAAGSQSADDRAAYVVVYLVGN

NETEAYDSVHAVRHMVDTTPPPHGVKAYVTGPAALNADQAEAGDKSIAKVTAITSMVIAAMLLVIYRSVITAVL

VLIMVGIDLGAIRGFIALLADHNIFSLSTFATNLLVLMAIAASTDYAIFMLGRYHESRYAGEDRETAFYTMFHGTAH

VILGSGLTIAGAMYCLSFARLPYFETLGAPIAIGMLVAVLAALTLGPAVLTVGSFFKLFDPKRRMNTRRWRRVGTAI

VRWPGPVLAATCLVASIGLLALPSYRTTYDLRKFMPASMPSNVGDAAAGRRFSRARLNPEVLLIETDHDMRNP

VDMLVLDKVAKNIYHSPGIEQVKAITRPLGTTIKHTSIPFIISMQGVNSSEQMEFMKDRIDDILVQVAAMNTSIET

MHRMYALMGEVIDNTVDMDHLTHDMSDITATLRDHLADFEDFFRPIRSYFYWEKHCFDVPLCWSIRSIFDMF

DSVDQLSEKLEYLVKDMDILITLLPQMRAQMPPMISAMTTMRDMMLIWHGTLGAFYKQQERNNKDPGAM

GRVFDAAQIDDSFYLPQSAFENPDFKRGLKMFLSPDGKAARFVIALEGDPATPEGISRVEPIKREAREAIKGTPLQ

GAAIYLGGTAATFKDIREGARYDLLIAGVAAISLILIIMMIITRSVVAAVVIVGTVVLSMGASFGLSVLVWQDILGIE

LYWMVLAMSVILLLAVGSDYNLLLISRLKEEIGAGLNTGIIRAMAGTGGVVTAAGMVFAVTMSLFVFSDLRIIGQI

GTTIGLGLLFDTLVVRSFMTPSIAALLGRWFWWPLRVRPRPASQMLRPFAPRRLVRALLLPSGQHPSATGAHE 

>sp|P9WJV5|MMPL3_MYCTU Putative membrane protein mmpL3 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpL3 PE=1 SV=1 

MFAWWGRTVYRYRFIVIGVMVALCLGGGVFGLSLGKHVTQSGFYDDGSQSVQASVLGDQVYGRDRSGHIVAI

FQAPAGKTVDDPAWSKKVVDELNRFQQDHPDQVLGWAGYLRASQATGMATADKKYTFVSIPLKGDDDDTIL

NNYKAIAPDLQRLDGGTVKLAGLQPVAEALTGTIATDQRRMEVLALPLVAVVLFFVFGGVIAAGLPVMVGGLCI

AGALGIMRFLAIFGPVHYFAQPVVSLIGLGIAIDYGLFIVSRFREEIAEGYDTETAVRRTVITAGRTVTFSAVLIVASA

IGLLLFPQGFLKSLTYATIASVMLSAILSITVLPACLGILGKHVDALGVRTLFRVPFLANWKISAAYLNWLADRLQRT

KTREEVEAGFWGKLVNRVMKRPVLFAAPIVIIMILLIIPVGKLSLGGISEKYLPPTNSVRQAQEEFDKLFPGYRTNP

LTLVIQTSNHQPVTDAQIADIRSKAMAIGGFIEPDNDPANMWQERAYAVGASKDPSVRVLQNGLINPADASKKL

TELRAITPPKGITVLVGGTPALELDSIHGLFAKMPLMVVILLTTTIVLMFLAFGSVVLPIKATLMSALTLGSTMGILT

WIFVDGHFSKWLNFTPTPLTAPVIGLIIALVFGLSTDYEVFLVSRMVEARERGMSTQEAIRIGTAATGRIITAAALIV

AVVAGAFVFSDLVMMKYLAFGLMAALLLDATVVRMFLVPSVMKLLGDDCWWAPRWARRLQTRIGLGEIHLP

DERKRPVSNGRPARPPVTAGLVAARAAGDPRPPHDPTHPLAESPRPARSSPASSPELTPALEATAAPAAPSGAST

TRMQIGSSTEPPTTRLAAAGRSVQSPASTPPPTPTPPSAPSAGQTRAMPLAANRSTDAAGDPAEPTAALPIIRSD

GDDSEAATEQLNARGTSDKTRQRRRGGGALSAQDLLRREGRL 

>sp|P9WJU7|MMPL7_MYCTU Putative membrane protein mmpL7 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpL7 PE=1 SV=1 

MPSPAGRLHRIRYIRLKKSSPDCRATITSGSADGQRRSPRLTNLLVVAAWVAAAVIANLLLTFTQAEPHDTSPALL

PQDAKTAAATSRIAQAFPGTGSNAIAYLVVEGGSTLEPQDQPYYDAAVGALRADTRHVGSVLDWWSDPVTAPL

GTSPDGRSATAMVWLRGEAGTTQAAESLDAVRSVLRQLPPSEGLRASIVVPAITNDMPMQITAWQSATIVTVA

AVIAVLLLLRARLSVRAAAIVLLTADLSLAVAWPLAAVVRGHDWGTDSVFSWTLAAVLTIGTITAATMLAARLGS



DAGHSAAPTYRDSLPAFALPGACVAIFTGPLLLARTPALHGVGTAGLGVFVALAASLTVLPALIALAGASRQLPAP

TTGAGWTGRLSLPVSSASALGTAAVLAICMLPIIGMRWGVAENPTRQGGAQVLPGNALPDVVVIKSARDLRDP

AALIAINQVSHRLVEVPGVRKVESAAWPAGVPWTDASLSSAAGRLADQLGQQAGSFVPAVTAIKSMKSIIEQM

SGAVDQLDSTVNVTLAGARQAQQYLDPMLAAARNLKNKTTELSEYLETIHTWIVGFTNCPDDVLCTAMRKVIE

PYDIVVTGMNELSTGADRISAISTQTMSALSSAPRMVAQMRSALAQVRSFVPKLETTIQDAMPQIAQASAMLK

NLSADFADTGEGGFHLSRKDLADPSYRHVRESMFSSDGTATRLFLYSDGQLDLAAAARAQQLEIAAGKAMKYG

SLVDSQVTVGGAAQIAAAVRDALIHDAVLLAVILLTVVALASMWRGAVHGAAVGVGVLASYLAALGVSIALWQ

HLLDRELNALVPLVSFAVLASCGVPYLVAGIKAGRIADEATGARSKGAVSGRGAVAPLAALGGVFGAGLVLVSGG

SFSVLSQIGTVVVLGLGVLITVQRAWLPTTPGRR 

>sp|P9WJU5|MMPL8_MYCTU Membrane transport protein mmpL8 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpL8 PE=1 SV=1 

MCDVLMQPVRTPRPSTNLRSKPLRPTGDGGVFPRLGRLIVRRPWVVIAFWVALAGLLAPTVPSLDAISQRHPV

AILPSDAPVLVSTRQMTAAFREAGLQSVAVVVLSDAKGLGAADERSYKELVDALRRDTRDVVMLQDFVTTPPLR

ELMTSKDNQAWILPVGLPGDLGSTQSKQAYARVADIVEHQVAGSTLTANLTGPAATVADLNLTGQRDRSRIEFAI

TILLLVILLIIYGNPITMVLPLITIGMSVVVAQRLVAIAGLAGLGIANQSIIFMSGMMVGAGTDYAVFLISRYHDYLR

QGADSDQAVKKALTSIGKVIAASAATVAITFLGMVFTQLGILKTVGPMLGISVAVVFFAAVTLLPALMVLTGRRG

WIAPRRDLTRRFWRSSGVHIVRRPKTHLLASALVLVILAGCAGLARYNYDDRKTLPASVESSIGYAALDKHFPSNL

IIPEYLFIQSSTDLRTPKALADLEQMVQRVSQVPGVAMVRGITRPAGRSLEQARTSWQAGEVGSKLDEGSKQIA

VHTGDIDKLAGGANLMASKLGDVRAQVNRAISTVGGLIDALAYLQDLLGGNRVLGELEGAEKLIGSMRALGDTI

DADASFVANNTEWASPVLGALDSSPMCTADPACASARTELQRLVTARDDGTLAKISELARQLQATRAVQTLAAT

VSGLRGALATVIRAMGSLGMSSPGGVRSKINLVNKGVNDLADGSRQLAEGVQLLVDQVKKMGFGLGEASAFL

LAMKDTATTPAMAGFYIPPELLSYATGESVKAETMPSEYRDLLGGLNVDQLKKVAAAFISPDGHSIRYLIQTDLNP

FSTAAMDQIDAITAAARGAQPNTALADAKVSVVGLPVVLKDTRDYSDHDLRLIIAMTVCIVLLILIVLLRAIVAPLY

LIGSVIVSYLAALGIGVIVFQFLLGQEMHWSIPGLTFVILVAVGADYNMLLISRLREEAVLGVRSGVIRTVASTGGVI

TAAGLIMAASMYGLVFASLGSVVQGAFVLGTGLLLDTFLVRTVTVPAIAVLVGQANWWLPSSWRPATWWPLG

RRRGRAQRTKRKPLLPKEEEEQSPPDDDDLIGLWLHDGLRL 

>sp|P9WJT9|MMPLB_MYCTU Putative membrane protein mmpL11 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpL11 PE=1 SV=1 

MMRLSRNLRRCRWLVFTGWLLALVPAVYLAMTQSGNLTGGGFEVAGSQSLLVHDQLDAHYPDRGAPALALVA

APRPDASYQDIDNAVALLRQIASELPGVTEAPNPTQRPPQPDRPYVVSLRLDARNAGTSDVAKKLRDRIGVKGD

QSGQTANGKVRLYVIGQGALSAAAAANTKHDIANAERWNLPIILMVLVAVFGSLAAAAIPLALAVCTVVITMGL

VFVLSMHTTMSVFVTSTVSMFGIALAVDYSLFILMRYREELRCGRRPPDAVDAAMATSGLAVVLSGMTVIASLT

GIYLINTPALRSMATGAILAVAVAMLTSATLTPAVLATFARAAAKRSALVHWSRRPASTQSWFWSRWVGWVMR

RPWITALAASTVLLVMAAPATLMVLGNSLLRQFDSSHEIRTGAAAAAQALGPGALGPVQVLVRFDAGGASAPE

HSQTIAAIRHRIAQAPNVVSVAPPRFADDNGSALLSAVLSVDPEDLGARDTITWMRTQLPRVAGAAQVDVGG

PTALIKDFDDRVSATQPLVLVFVAVIAFLMLLISIRSVFLAFKGVLMTLLSVAAAYGSLVMVFQWGWARGLGFPAL

HSIDSTVPPLVLAMTFGLSMDYEIFLLTRIRERFLQTGQTRDAVAYGVRTSARTITSAALIMIAVFCGFAFAGMPLV

AEIGVACAVAIAVDATVVRLVLVPALMAMFDRWNWWLPRWLAHILPSVDFDRPLPKVDLGDVVVIPDDFAAA

IPPSADVRMVLKSAAKLKRLAPDAICVTDPLAFTGCGCDGKALDQVQLAYRNGIARAISWGQRPVHPVTVWR

KRLAVALDALQTTTWECGGVQTHRAGPGYRRRSPVETTNVALPTGDRLQIPTGAETLRFKGYLIMSRNSSHDYA

DFADLVDTMAPETAAAVLAGMDRYYSCQAPGRQWMATQLVGRLADPQPSDLGDQSPGADAQAKWEEVRR

RCLSVAVAMLEEAR 

>sp|P9WJT3|MMPS2_MYCTU Putative membrane protein mmpS2 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpS2 PE=1 SV=1 



MISVSGAVKRMWLLLAIVVVAVVGGLGIYRLHSIFGVHEQPTVMVKPDFDVPLFNPKRVTYEVFGPAKTAKIAYL

DPDARVHRLDSVSLPWSVTVETTLPAVSVNLMAQSNADVISCRIIVNGAVKDERSETSPRALTSCQVSSG 

>sp|P9WJT1|MMPS3_MYCTU Putative membrane protein mmpS3 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mmpS3 PE=1 SV=1 

MSGPNPPGREPDEPESEPVSDTGDERASGNHLPPVAGGGDKLPSDQTGETDAYSRAYSAPESEHVTGGPYVPA

DLRLYDYDDYEESSDLDDELAAPRWPWVVGVAAIIAAVALVVSVSLLVTRPHTSKLATGDTTSSAPPVQDEITTTK

PAPPPPPPAPPPTTEIPTATETQTVTVTPPPPPPPATTTAPPPATTTTAAAPPPTTTTPTGPRQVTYSVTGTKAPGD

IISVTYVDAAGRRRTQHNVYIPWSMTVTPISQSDVGSVEASSLFRVSKLNCSITTSDGTVLSSNSNDGPQTSC 

>sp|P9WGF1|MMR_MYCTU Multidrug resistance protein Mmr OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=mmr PE=1 SV=1 

MIYLYLLCAIFAEVVATSLLKSTEGFTRLWPTVGCLVGYGIAFALLALSISHGMQTDVAYALWSAIGTAAIVLVAVLF

LGSPISVMKVVGVGLIVVGVVTLNLAGAH 

>sp|P9WIZ5|MNTH_MYCTU Divalent metal cation transporter MntH OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=mntH PE=1 SV=1 

MAGEFRLLSHLCSRGSKVGELAQDTRTSLKTSWYLLGPAFVAAIAYVDPGNVAANVSSGAQFGYLLLWVIVAAN

VMAALVQYLSAKLGLVTGRSLPEAIGKRMGRPARLAYWAQAEIVAMATDVAEVIGGAIALRIMFNLPLPIGGIIT

GVVSLLLLTIQDRRGQRLFERVITALLLVIAIGFTASFFVVTPPPNAVLGGLAPRFQGTESVLLAAAIMGATVMPH

AVYLHSGLARDRHGHPDPGPQRRRLLRVTRWDVGLAMLIAGGVNAAMLLVAALNMRGRGDTASIEGAYHAV

HDTLGATIAVLFAVGLLASGLASSSVGAYAGAMIMQGLLHWSVPMLVRRLITLGPALAILTLGFDPTRTLVLSQVV

LSFGIPFAVLPLVKLTGSPAVMGGDTNHRATTWVGWVVAVMVSLLNVMLIYLTVTG 

>sp|P9WGU3|MODA_MYCTU Molybdate-binding protein OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=modA PE=1 SV=1 

MRWIGLSTGLVSAMLVAGLVACGSNSPASSPAGPTQGARSIVVFAAASLQSAFTQIGEQFKAGNPGVNVNFAF

AGSSELATQLTQGATADVFASADTAQMDSVAKAGLLAGHPTNFATNTMVIVAAAGNPKKIRSFADLTRPGLNV

VVCQPSVPCGSATRRIEDATGIHLNPVSEELSVTDVLNKVITGQADAGLVYVSDALSVATKVTCVRFPEAAGVVN

VYAIAVLKRTSQPALARQFVAMVTAAAGRRILDQSGFAKP 

>sp|P9WMN7|MOEZ_MYCTU Probable adenylyltransferase/sulfurtransferase MoeZ 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=moeZ PE=1 SV=1 

MSTSLPPLVEPASALSREEVARYSRHLIIPDLGVDGQKRLKNARVLVIGAGGLGAPTLLYLAAAGVGTIGIVDFDV

VDESNLQRQVIHGVADVGRSKAQSARDSIVAINPLIRVRLHELRLAPSNAVDLFKQYDLILDGTDNFATRYLVND

AAVLAGKPYVWGSIYRFEGQASVFWEDAPDGLGVNYRDLYPEPPPPGMVPSCAEGGVLGIICASVASVMGTE

AIKLITGIGETLLGRLLVYDALEMSYRTITIRKDPSTPKITELVDYEQFCGVVADDAAQAAKGSTITPRELRDWLDS

GRKLALIDVRDPVEWDIVHIDGAQLIPKSLINSGEGLAKLPQDRTAVLYCKTGVRSAEALAAVKKAGFSDAVHLQ

GGIVAWAKQMQPDMVMY 

>sp|Q7U0X3|MPRB_MYCBO Signal transduction histidine-protein kinase/phosphatase MprB 

OS=Mycobacterium bovis (strain ATCC BAA-935 / AF2122/97) GN=mprB PE=1 SV=1 

MWWFRRRDRAPLRATSSLSLRWRVMLLAMSMVAMVVVLMSFAVYAVISAALYSDIDNQLQSRAQLLIASGSL

AADPGKAIEGTAYSDVNAMLVNPGQSIYTAQQPGQTLPVGAAEKAVIRGELFMSRRTTADQRVLAIRLTNGSSL

LISKSLKPTEAVMNKLRWVLLIVGGIGVAVAAVAGGMVTRAGLRPVGRLTEAAERVARTDDLRPIPVFGSDELA

RLTEAFNLMLRALAESRERQARLVTDAGHELRTPLTSLRTNVELLMASMAPGAPRLPKQEMVDLRADVLAQIEE

LSTLVGDLVDLSRGDAGEVVHEPVDMADVVDRSLERVRRRRNDIHFDVEVIGWQVYGDTAGLSRMALNLMD

NAAKWSPPGGHVGVRLSQLDASHAELVVSDRGPGIPVQERRLVFERFYRSASARALPGSGLGLAIVKQVVLNH

GGLLRIEDTDPGGQPPGTSIYVLLPGRRMPIPQLPGATAGARSTDIENSRGSANVISVESQSTRAT 

>sp|P9WGK9|MTRB_MYCTU Sensor histidine kinase MtrB OS=Mycobacterium tuberculosis 



(strain ATCC 25618 / H37Rv) GN=mtrB PE=1 SV=1 

MIFGSRRRIRGRRGRSGPMTRGLSALSRAVAVAWRRSLQLRVVALTLGLSLAVILALGFVLTSQVTNRVLDIKVRA

AIDQIERARTTVSGIVNGEETRSLDSSLQLARNTLTSKTDPASGAGLAGAFDAVLMVPGDGPRAASTAGPVDQV

PNALRGFVKAGQAAYQYATVQTEGFSGPALIIGTPTLSRVANLELYLIFPLASEQATITLVRGTMATGGLVLLVLLAG

IALLVSRQVVVPVRSASRIAERFAEGHLSERMPVRGEDDMARLAVSFNDMAESLSRQIAQLEEFGNLQRRFTSD

VSHELRTPLTTVRMAADLIYDHSADLDPTLRRSTELMVSELDRFETLLNDLLEISRHDAGVAELSVEAVDLRTTVN

NALGNVGHLAEEAGIELLVDLPAEQVIAEVDARRVERILRNLIANAIDHAEHKPVRIRMAADEDTVAVTVRDYG

VGLRPGEEKLVFSRFWRSDPSRVRRSGGTGLGLAISVEDARLHQGRLEAWGEPGEGACFRLTLPMVRGHKVTT

SPLPMKPIPQPVLQPVAQPNPQPMPPEYKERQRPREHAEWSG 

>sp|P9WJM1|MURA_MYCTU UDP-N-acetylglucosamine 1-carboxyvinyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=murA PE=1 SV=1 

MAERFVVTGGNRLSGEVAVGGAKNSVLKLMAATLLAEGTSTITNCPDILDVPLMAEVLRGLGATVELDGDVARI

TAPDEPKYDADFAAVRQFRASVCVLGPLVGRCKRARVALPGGDAIGSRPLDMHQAGLRQLGAHCNIEHGCVV

ARAETLRGAEIQLEFPSVGATENILMAAVVAEGVTTIHNAAREPDVVDLCTMLNQMGAQVEGAGSPTMTITG

VPRLHPTEHRVIGDRIVAATWGIAAAMTRGDISVAGVDPAHLQLVLHKLHDAGATVTQTDASFRVTQYERPKA

VNVATLPFPGFPTDLQPMAIALASIADGTSMITENVFEARFRFVEEMIRLGADARTDGHHAVVRGLPQLSSAPV

WCSDIRAGAGLVLAGLVADGDTEVHDVFHIDRGYPLFVENLVSLGAEIERVCC 

>sp|P9WJL1|MURF_MYCTU UDP-N-acetylmuramoyl-tripeptide--D-alanyl-D-alanine ligase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=murF PE=1 SV=1 

MIELTVAQIAEIVGGAVADISPQDAAHRRVTGTVEFDSRAIGPGGLFLALPGARADGHDHAASAVAAGAAVVL

AARPVGVPAIVVPPVAAPNVLAGVLEHDNDGSGAAVLAALAKLATAVAAQLVAGGLTIIGITGSSGKTSTKDLM

AAVLAPLGEVVAPPGSFNNELGHPWTVLRATRRTDYLILEMAARHHGNIAALAEIAPPSIGVVLNVGTAHLGEF

GSREVIAQTKAELPQAVPHSGAVVLNADDPAVAAMAKLTAARVVRVSRDNTGDVWAGPVSLDELARPRFTLH

AHDAQAEVRLGVCGDHQVTNALCAAAVALECGASVEQVAAALTAAPPVSRHRMQVTTRGDGVTVIDDAYNA

NPDSMRAGLQALAWIAHQPEATRRSWAVLGEMAELGEDAIAEHDRIGRLAVRLDVSRLVVVGTGRSISAMHH

GAVLEGAWGSGEATADHGADRTAVNVADGDAALALLRAELRPGDVVLVKASNAAGLGAVADALVADDTCGS

VRP 

>sp|P9WJK3|MVIN_MYCTU Probable peptidoglycan biosynthesis protein MviN 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=mviN PE=1 SV=1 

MRPSPGEVPTASQRQPELSDAALVSHSWAMAFATLISRITGFARIVLLAAILGAALASSFSVANQLPNLVAALVLE

ATFTAIFVPVLARAEQDDPDGGAAFVRRLVTLATTLLLGATTLSVLAAPLLVRLMLGTNPQVNEPLTTAFAYLLLPQ

VLVYGLSSVFMAILNTRNVFGPPAWAPVVNNVVAIATLAVYLAVPGELSVDPVRMGNAKLLVLGIGTTAGVFAQ

TAVLLVAIRREHISLRPLWGIDQRLKRFGAMAAAMVLYVLISQLGLVVGNRIASTAAASGPAIYNYTWLVLMLPF

GMIGVTVLTVVMPRLSRNAAADDTPAVLADLSLATRLTMITLIPTVAFMTVGGPAIGSALFAYGNFGDVDAGYL

GAAIALSAFTLIPYALVLLQLRVFYAREQPWTPITIIVVITGVKILGSLLAPHITGDPQLVAAYLGLANGLGFLAGTIV

GYYILRRALRPDGGQLIGVGEARTVLVTVAASLLAGLLAHVADRLLGLSELTAHAGSVGSLLRLSVLALIMLPILAA

VTLCARVPEARAALDAVRARIRSRRLKTGPQTQNVLDQSSRPGPVTYPERRRLAPPRGKSVVHEPIRRRPPEQV

ARAGRAKGPEVIDRPSENASFGAASGAELPRPVADELQLDAPAGRDPGPVSRPHPSDLQNGDLPADAARGPIA

FDALREPDRESSAPPDDVQLVPGARIANGRYRLLIFHGGVPPLQFWQALDTALDRQVALTFVDPQGVLPDDVL

QETLSRTLRLSRIDKPGVARVLDVVHTRAGGLVVAEWIRGGSLQEVADTSPSPVGAIRAMQSLAAAADAAHRA

GVALSIDHPSRVRVSIDGDVVLAYPATMPDANPQDDIRGIGASLYALLVNRWPLPEAGVRSGLAPAERDTAGQPI

EPADIDRDIPFQISAVAARSVQGDGGIRSASTLLNLMQQATAVADRTEVLGPIDEAPVSAAPRTSAPNSETYTRR

RRNLLIGIGAGAAVLMVALLVLASVLSRIFGDVSGGLNKDELGLNAPTASTSAASSAPPGSVVKPTKVTVFSPDG

GADNPGEADLAIDGNPATSWKTDIYTDPVPFPSFKNGVGLMLQLPQATVVGTVAIDVASTGTKVEIRSASTPTP



ATLEDTAVLTSATALRPGHNTISVEAAAPTSNLLVWISTLGTTDGKSQADISEITIYAAS 

>sp|P9WJY6|NARK2_MYCTO Probable nitrate/nitrite transporter NarK2 OS=Mycobacterium 

tuberculosis (strain CDC 1551 / Oshkosh) GN=narK2 PE=2 SV=1 

MRGQAANLVLATWISVVNFWAWNLIGPLSTSYARDMSLSSAEASLLVATPILVGALGRIVTGPLTDRFGGRAML

IAVTLASILPVLAVGVAATMGSYALLVFFGLFLGVAGTIFAVGIPFANNWYQPARRGFSTGVFGMGMVGTALSAF

FTPRFVRWFGLFTTHAIVAAALASTAVVAMVVLRDAPYFRPNADPVLPRLKAAARLPVTWEMSFLYAIVFGGFV

AFSNYLPTYITTIYGFSTVDAGARTAGFALAAVLARPVGGWLSDRIAPRHVVLASLAGTALLAFAAALQPPPEVW

SAATFITLAVCLGVGTGGVFAWVARRAPAASVGSVTGIVAAAGGLGGYFPPLVMGATYDPVDNDYTVGLLLLVA

TALVACTYTALHAREPVSEEASR 

>sp|O53857|NARS_MYCTU Probable sensor histidine kinase NarS OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=narS PE=1 SV=3 

MPSYGNLGRLGGRHEYGVLVAMTSSAELDRVRWAHQLRSYRIASVLRIGVVGLMVAAMVVGTSRSEWPQQI

VLIGVYAVAALWALLLAYSASRRFFALRRFRSMGRLEPFAFTAVDVLILTGFQLLSTDGIYPLLIMILLPVLVGLDVST

RRAAVVLACTLVGFAVAVLGDPVMLRAIGWPETIFRFALYAFLCATALMVVRIEERHTRSVAGLSALRAELLAQT

MTASEVLQRRIAEAIHDGPLQDVLAARQELIELDAVTPGDERVGRALAGLQSASERLRQATFELHPAVLEQVGLG

PAVKQLAASTAQRSGIKISTDIDYPIRSGIDPIVFGVVRELLSNVVRHSGATTASVRLGITDEKCVLDVADDGVGVT

GDTMARRLGEGHIGLASHRARVDAAGGVLVFLATPRGTHVCVELPLKR 

>sp|P9WJQ0|NARX_MYCTO Nitrate reductase-like protein NarX OS=Mycobacterium tuberculosis 

(strain CDC 1551 / Oshkosh) GN=narX PE=2 SV=1 

MTVTPRTGSRIEELLARSGRFFIPGEISADLRTVTRRGGRDGDVFYRDRWSHDKVVRSTHGVNCTGSCSWKIYV

KDDIITWETQETDYPSVGPDRPEYEPRGCPRGAAFSWYTYSPTRVRHPYARGVLVEMYREAKARLGDPVAAW

ADIQADPRRRRRYQRARGKGGLVRVSWAEATEMIAAAHVHTISTYGPDRVAGFSPIPAMSMVSHAAGSRFVE

LIGGVMTSFYDWYADLPVASPQVFGDQTDVPESGDWWDVVWQCASVLLTYPNSRQLGTAEELLAHIDGPAA

DLLGRTVSELRRADPLTAATRYVDTFDLRGRATLYLTYWTAGDTRNRGREMLAFAQTYRSTDVAPPRGETPDFLP

VVLEFAATVDPEAGRRLLSGYRVPIAALCNALTEAALPYAHTVAAVCRTGDMMGELFWTVVPYVTMTIVAVGS

WWRYRYDKFGWTTRSSQLYESRLLRIASPMFHFGILVVIVGHGIGLVIPQSWTQAAGLSEGAYHVQAVVLGSIA

GITTLAGVTLLIYRRRTRGPVFMATTVNDKVMYLVLVAAIVAGLGATALGSGVVGEAYNYRETVSVWFRSVWVL

QPRGDLMAEAPLYYQIHVLIGLALFALWPFTRLVHAFSAPIGYLFRPYIIYRSREELVLTRPRRRGW 

>sp|P9WIW1|NUOL_MYCTU NADH-quinone oxidoreductase subunit L OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=nuoL PE=1 SV=1 

MTTSLGTHYTWLLVALPLAGAAILLFGGRRTDAWGHLLGCAAALAAFGVGAMLLADMLGRDGLERAIHQQVF

TWIPAGGLQVDFGLQIDQLSMCFVLLISGVGSLIHIYSVGYMAEDPDRRRFFGYLNLFLASMLLLVVADNYVLLY

VGWEGVGLASYLLIGFWYHKPSAATAAKKAFVMNRVGDAGLAVGMFLTFSTFGTLSYAGVFAGVPAASRAVLT

AIGLLMLLGACAKSAQVPLQAWLGDAMEGPTPVSALIHAATMVTAGVYLIVRSGPLYNLAPTAQLAVVIVGAVT

LLFGAIIGCAKDDIKRALAASTISQIGYMVLAAGLGPAGYAFAIMHLLTHGFFKAGLFLGSGAVIHAMHEEQDMR

RYGGLRAALPVTFATFGLAYLAIIGVPPFAGFFSKDAIIEAALGAGGIRGSLLGGAALLGAGVTAFYMTRVMLMTF

FGEKRWTPGAHPHEAPAVMTWPMILLAVGSVFSGGLLAVGGTLRHWLQPVVGSHEEATHALPTWVATTLAL

GVVAVGIAVAYRMYGTAPIPRVAPVRVSALTAAARADLYGDAFNEEVFMRPGAQLTNAVVAVDDAGVDGSVN

ALATLVSQTSNRLRQMQTGFARNYALSMLVGAVLVAAALLVVQLW 

>sp|P9WIW5|NUOM_MYCTU NADH-quinone oxidoreductase subunit M OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=nuoM PE=1 SV=1 

MNNVPWLSVLWLVPLAGAVLIILLPPGRRRLAKWAGMVVSVLTLAVSIVVAAEFKPSAEPYQFVEKHSWIPAFG

AGYTLGVDGIAVVLVLLTTVLIPLLLVAGWNDATDADDLSPASGRYPQRPAPPRLRSSGGERTRGVHAYVALTLAI

ESMVLMSVIALDVLLFYVFFEAMLIPMYFLIGGFGQGAGRSRAAVKFLLYNLFGGLIMLAAVIGLYVVTAQYDSG



TFDFREIVAGVAAGRYGADPAVFKALFLGFMFAFAIKAPLWPFHRWLPDAAVESTPATAVLMMAVMDKVGTF

GMLRYCLQLFPDPSTYFRPLIVTLAIIGVIYGAIVAIGQTDMMRLIAYTSISHFGFIIAGIFVMTTQGQSGSTLYML

NHGLSTAAVFLIAGFLIARRGSRSIADYGGVQKVAPILAGTFMVSAMATVSLPGLAPFISEFLVLLGTFSRYWLAA

AFGVTALVLSAVYMLWLYQRVMTGPVAEGNERIGDLVGREMIVVAPLIALLLVLGVYPKPVLDIINPAVENTMTT

IGQHDPAPSVAHPVPAVGASRTAEGPHP 

>sp|P9WIL7|PANB_MYCTU 3-methyl-2-oxobutanoate hydroxymethyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=panB PE=1 SV=1 

MSEQTIYGANTPGGSGPRTKIRTHHLQRWKADGHKWAMLTAYDYSTARIFDEAGIPVLLVGDSAANVVYGYDT

TVPISIDELIPLVRGVVRGAPHALVVADLPFGSYEAGPTAALAAATRFLKDGGAHAVKLEGGERVAEQIACLTAAG

IPVMAHIGFTPQSVNTLGGFRVQGRGDAAEQTIADAIAVAEAGAFAVVMEMVPAELATQITGKLTIPTVGIGAG

PNCDGQVLVWQDMAGFSGAKTARFVKRYADVGGELRRAAMQYAQEVAGGVFPADEHSF 

>sp|P9WIL1|PANE_MYCTU Putative 2-dehydropantoate 2-reductase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2573 PE=1 SV=1 

MATGIALVGPGAVGTTVAALLHKAGYSPLLCGHTPRAGIELRRDGADPIVVPGPVHTSPREVAGPVDVLILAVKA

TQNDAARPWLTRLCDERTVVAVLQNGVEQVEQVQPHCPSSAVVPAIVWCSAETQPQGWVRLRGEAALVVPT

GPAAEQFAGLLRGAGATVDCDPDFTTAAWRKLLVNALAGFMVLSGRRSAMFRRDDVAALSRRYVAECLAVAR

AEGARLDDDVVDEVVRLVRSAPQDMGTSMLADRAAHRPLEWDLRNGVIVRKARAHGLATPISDVLVPLLAAA

SDGPG 

>sp|P71707|PBP1A_MYCTU Penicillin-binding protein 1A OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=ponA1 PE=1 SV=3 

MNSDGRHHQSSSGAPRGPANPGQRGQVPPDDRLTAILPPVTDDRSAPHADSIEAVKAALDGAPPMPPPRDP

LEEVTAALAAPPGKPPRGDQLGGRRRPPGPPGPPGSSGQPAGRLPQPRVDLPRVGQINWKWIRRSLYLTAAVV

ILLPMVTFTMAYLIVDVPKPGDIRTNQVSTILASDGSEIAKIVPPEGNRVDVNLSQVPMHVRQAVIAAEDRNFYS

NPGFSFTGFARAVKNNLFGGDLQGGSTITQQYVKNALVGSAQHGWSGLMRKAKELVIATKMSGEWSKDDVL

QAYLNIIYFGRGAYGISAASKAYFDKPVEQLTVAEGALLAALIRRPSTLDPAVDPEGAHARWNWVLDGMVETKA

LSPNDRAAQVFPETVPPDLARAENQTKGPNGLIERQVTRELLELFNIDEQTLNTQGLVVTTTIDPQAQRAAEKA

VAKYLDGQDPDMRAAVVSIDPHNGAVRAYYGGDNANGFDFAQAGLQTGSSFKVFALVAALEQGIGLGYQVDS

SPLTVDGIKITNVEGEGCGTCNIAEALKMSLNTSYYRLMLKLNGGPQAVADAAHQAGIASSFPGVAHTLSEDGK

GGPPNNGIVLGQYQTRVIDMASAYATLAASGIYHPPHFVQKVVSANGQVLFDASTADNTGDQRIPKAVADNVT

AAMEPIAGYSRGHNLAGGRDSAAKTGTTQFGDTTANKDAWMVGYTPSLSTAVWVGTVKGDEPLVTASGAAIY

GSGLPSDIWKATMDGALKGTSNETFPKPTEVGGYAGVPPPPPPPEVPPSETVIQPTVEIAPGITIPIGPPTTITLAP

PPPAPPAATPTPPP 

>sp|P9WKD1|PBPA_MYCTU Penicillin-binding protein A OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=pbpA PE=1 SV=1 

MNASLRRISVTVMALIVLLLLNATMTQVFTADGLRADPRNQRVLLDEYSRQRGQITAGGQLLAYSVATDGRFRF

LRVYPNPEVYAPVTGFYSLRYSSTALERAEDPILNGSDRRLFGRRLADFFTGRDPRGGNVDTTINPRIQQAGWD

AMQQGCYGPCKGAVVALEPSTGKILALVSSPSYDPNLLASHNPEVQAQAWQRLGDNPASPLTNRAISETYPPG

STFKVITTAAALAAGATETEQLTAAPTIPLPGSTAQLENYGGAPCGDEPTVSLREAFVKSCNTAFVQLGIRTGADA

LRSMARAFGLDSPPRPTPLQVAESTVGPIPDSAALGMTSIGQKDVALTPLANAEIAATIANGGITMRPYLVGSLK

GPDLANISTTVGYQQRRAVSPQVAAKLTELMVGAEKVAQQKGAIPGVQIASKTGTAEHGTDPRHTPPHAWYIA

FAPAQAPKVAVAVLVENGADRLSATGGALAAPIGRAVIEAALQGEP 

>sp|L0T911|PBPB_MYCTU Penicillin-binding protein PbpB OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=pbpB PE=1 SV=1 

MSRAAPRRASQSQSTRPARGLRRPPGAQEVGQRKRPGKTQKARQAQEATKSRPATRSDVAPAGRSTRARRTR



QVVDVGTRGASFVFRHRTGNAVILVLMLVAATQLFFLQVSHAAGLRAQAAGQLKVTDVQPAARGSIVDRNND

RLAFTIEARALTFQPKRIRRQLEEARKKTSAAPDPQQRLRDIAQEVAGKLNNKPDAAAVLKKLQSDETFVYLARA

VDPAVASAICAKYPEVGAERQDLRQYPGGSLAANVVGGIDWDGHGLLGLEDSLDAVLAGTDGSVTYDRGSDG

VVIPGSYRNRHKAVHGSTVVLTLDNDIQFYVQQQVQQAKNLSGAHNVSAVVLDAKTGEVLAMANDNTFDPS

QDIGRQGDKQLGNPAVSSPFEPGSVNKIVAASAVIEHGLSSPDEVLQVPGSIQMGGVTVHDAWEHGVMPYTT

TGVFGKSSNVGTLMLSQRVGPERYYDMLRKFGLGQRTGVGLPGESAGLVPPIDQWSGSTFANLPIGQGLSMT

LLQMTGMYQAIANDGVRVPPRIIKATVAPDGSRTEEPRPDDIRVVSAQTAQTVRQMLRAVVQRDPMGYQQG

TGPTAGVPGYQMAGKTGTAQQINPGCGCYFDDVYWITFAGIATADNPRYVIGIMLDNPARNSDGAPGHSAAP

LFHNIAGWLMQRENVPLSPDPGPPLVLQAT 

>sp|P9WP99|PDUO_MYCTU Cob(I)yrinic acid a,c-diamide adenosyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1314c PE=1 SV=1 

MAVHLTRIYTRTGDDGTTGLSDMSRVAKTDARLVAYADCDEANAAIGAALALGHPDTQITDVLRQIQNDLFDA

GADLSTPIVENPKHPPLRIAQSYIDRLEGWCDAYNAGLPALKSFVLPGGSPLSALLHVARTVVRRAERSAWAAVD

AHPEGVSVLPAKYLNRLSDLLFILSRVANPDGDVLWRPGGDRTAS 

>sp|P9WIG9|PE23_MYCTU Uncharacterized PE family protein PE23 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=PE23 PE=1 SV=1 

MQFLSVIPEQVESAAQDLAGIRSALSASYAAAAGPTTAVVSAAEDEVSTAIASIFGAYGRQCQVLSAQASAFHDE

FVNLLKTGATAYRNTEFANAQSNVLNAVNAPARSLLGHPSAAESVQNSAPTLGGGHSTVTAGLAAQAGRAVAT

VEQQAAAAVAPLPSAGAGLAQVVNGVVTAGQGSAAKLATALQSAAPWLAKSGGEFIVAGQSALTGVALLQPA

VVGVVQAGGTFLTAGTSAATGLGLLTLAGVEFSQGVGNLALASGTAATGLGLLGSAGVQLFSPAFLLAVPTALGG

VGSLAIAVVQLVQGVQHLSLVVPNVVAGIAALQTAGAQFAQGVNHTMLAAQLGAPGIAVLQTAGGHFAQGIG

HLTTAGNAAVTVLIS 

>sp|P9WHS7|PEPE_MYCTU Probable dipeptidase PepE OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=pepE PE=1 SV=1 

MGSRRFDAEVYARRLALAAAATADAGLAGLVITPGYDLCYLIGSRAETFERLTALVLPAAGAPAVVLPRLELAALK

QSAAAELGLRVCDWVDGDDPYGLVSAVLGGAPVATAVTDSMPALHMLPLADALGVLPVLATDVLRRLRMVKE

ETEIDALRKAGAAIDRVHARVPEFLVPGRTEADVAADIAEAIVAEGHSEVAFVIVGSGPHGADPHHGYSDRELRE

GDIVVVDIGGTYGPGYHSDSTRTYSIGEPDSDVAQSYSMLQRAQRAAFEAIRPGVTAEQVDAAARDVLAEAGL

AEYFVHRTGHGIGLCVHEEPYIVAGNDLVLVPGMAFSIEPGIYFPGRWGARIEDIVIVTEDGAVSVNNCPHELIV

VPVS 

>sp|P9WID1|PGK_MYCTU Phosphoglycerate kinase OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=pgk PE=1 SV=1 

MSVANLKDLLAEGVSGRGVLVRSDLNVPLDEDGTITDAGRIIASAPTLKALLDADAKVVVAAHLGRPKDGPDPT

LSLAPVAVALGEQLGRHVQLAGDVVGADALARAEGLTGGDILLLENIRFDKRETSKNDDDRRALAKQLVELVGT

GGVFVSDGFGVVHRKQASVYDIATLLPHYAGTLVADEMRVLEQLTSSTQRPYAVVLGGSKVSDKLGVIESLATKA

DSIVIGGGMCFTFLAAQGFSVGTSLLEDDMIEVCRGLLETYHDVLRLPVDLVVTEKFAADSPPQTVDVGAVPNG

LMGLDIGPGSIKRFSTLLSNAGTIFWNGPMGVFEFPAYAAGTRGVAEAIVAATGKGAFSVVGGGDSAAAVRAM

NIPEGAFSHISTGGGASLEYLEGKTLPGIEVLSREQPTGGVL 

>sp|P9WPG5|PGSA1_MYCTU Putative CDP-diacylglycerol--glycerol-3-phosphate 

3-phosphatidyl-transferase 1 OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) 

GN=pgsA1 PE=1 SV=1 

MEPVLTQNRVLTVPNMLSVIRLALIPAFVYVVLSAHANGWGVAILVFSGVSDWADGKIARLLNQSSRLGALLDP

AVDRLYMVTVPIVFGLSGIVPWWFVLTLLTRDALLAGTLPLLWSRGLSALPVTYVGKAATFGFMVGFPTILLGQC

DPLWSHVLLACGWAFLIWGMYAYLWAFVLYAVQMTMVVRQMPKLKGRAHRPAAQNAGERG 



>sp|P9WPG3|PGSA2_MYCTU Putative CDP-diacylglycerol--glycerol-3-phosphate 

3-phosphatidyl-transferase 2 OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) 

GN=pgsA2 PE=1 SV=1 

MSRSTRYSVAVSAQPETGQIAGRARIANLANILTLLRLVMVPVFLLALFYGGGHHSAARVVAWAIFATACITDRF

DGLLARNYGMATEFGAFVDPIADKTLIGSALIGLSMLGDLPWWVTVLILTRELGVTVLRLAVIRRGVIPASWGGK

LKTFVQAVAIGLFVLPLSGPLHVAAVVVMAAAILLTVITGVDYVARALRDIGGIRQTAS 

>sp|A0QQ72|PHNF_MYCS2 HTH-type transcriptional repressor PhnF OS=Mycobacterium 

smegmatis (strain ATCC 700084 / mc(2)155) GN=phnF PE=1 SV=2 

MTAGAAPRILKHQVVRAELDRMLDGMRIGDPFPAEREIAEQFEVARETVRQALRELLIDGRVERRGRTTVVAR

PKIRQPLGMGSYTEAAKAQGLSAGRILVAWSDLTADEVLAGVLGVDVGAPVLQLERVLTTDGVRVGLETTKLPA

QRYPGLRETFDHEASLYAEIRSRGIAFTRTVDTIDTALPDAREAALLGADARTPMFLLNRVSYDQDDVAIEQRRSL

YRGDRMTFTAVMHAKNSAIVS 

>sp|P9WIA3|PHOL_MYCTU PhoH-like protein OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=Rv2368c PE=1 SV=1 

MTSRETRAADAAGARQADAQVRSSIDVPPDLVVGLLGSADENLRALERTLSADLHVRGNAVTLCGEPADVALA

ERVISELIAIVASGQSLTPEVVRHSVAMLVGTGNESPAEVLTLDILSRRGKTIRPKTLNQKRYVDAIDANTIVFGIGP

AGTGKTYLAMAKAVHALQTKQVTRIILTRPAVEAGERLGFLPGTLSEKIDPYLRPLYDALYDMMDPELIPKLMSA

GVIEVAPLAYMRGRTLNDAFIVLDEAQNTTAEQMKMFLTRLGFGSKVVVTGDVTQIDLPGGARSGLRAAVDILE

DIDDIHIAELTSVDVVRHRLVSEIVDAYARYEEPGSGLNRAARRASGARGRR 

>sp|A5U7Y7|PILIN_MYCTA Pilin OS=Mycobacterium tuberculosis (strain ATCC 25177 / H37Ra) 

GN=mtp PE=1 SV=1 

MYRFACRTLMLAACILATGVAGLGVGAQSAAQTAPVPDYYWCPGQPFDPAWGPNWDPYTCHDDFHRDSDG

PDHSRDYPGPILEGPVLDDPGAAPPPPAAGGGA 

>sp|A0QWG6|PIMA_MYCS2 GDP-mannose-dependent alpha-(1-2)-phosphatidylinositol 

mannosyltransferase OS=Mycobacterium smegmatis (strain ATCC 700084 / mc(2)155) GN=pimA 

PE=1 SV=1 

MRIGMVCPYSFDVPGGVQSHVLQLAEVLRDAGHEVSVLAPASPHVKLPDYVVSGGKAVPIPYNGSVARLRFGP

ATHRKVKKWIAEGDFDVLHIHEPNAPSLSMLALQAAEGPIVATFHTSTTKSLTLSVFQGILRPYHEKIIGRIAVSDL

ARRWQMEALGSDAVEIPNGVDVASFADAPLLDGYPREGRTVLFLGRYDEPRKGMAVLLAALPKLVARFPDVEIL

IVGRGDEDELREQAGDLAGHLRFLGQVDDATKASAMRSADVYCAPHLGGESFGIVLVEAMAAGTAVVASDLD

AFRRVLADGDAGRLVPVDDADGMAAALIGILEDDQLRAGYVARASERVHRYDWSVVSAQIMRVYETVSGAGI

KVQVSGAANRDETAGESV 

>sp|P9WN01|PIME_MYCTU Polyprenol-phosphate-mannose-dependent 

alpha-(1-2)-phosphatidylinositol pentamannoside mannosyltransferase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=pimE PE=1 SV=1 

MCRTLIDGPVRSAIAKVRQIDTTSSTPAAARRVTSPPARETRAAVLLLVLSVGARLAWTYLAPNGANFVDLHVYV

SGAASLDHPGTLYGYVYADQTPDFPLPFTYPPFAAVVFYPLHLVPFGLIALLWQVVTMAALYGAVRISQRLMGGT

AETGHFAAMLWTAIAIWIEPLRSTFDYGQINVLLMLAALWAVYTPRWWLSGLLVGVASGVKLTPAITAVYLVGV

RRLHAAAFSVVVFLATVGVSLLVVGDEARYYFTDLLGDAGRVGPIATSFNQSWRGAISRILGHDAGFGPLVLAAI

ASTAVLAILAWRALDRSDRLGKLLVVELFGLLLSPISWTHHWVWLVPLMIWLIDGPARERPGARILGWGWLVLT

IVGVPWLLSFAQPSIWQIGRPWYLAWAGLVYVVATLATLGWIAASERYVRIRPRRMAN 

>sp|A0R036|PIMG_MYCS2 Polyprenol-phosphate-mannose-dependent 

alpha-(1-2)-phosphatidylinositol mannoside mannosyltransferase OS=Mycobacterium smegmatis 

(strain ATCC 700084 / mc(2)155) GN=MSMEG_4247 PE=1 SV=1 



MLEMSKRQSPRGAGLAPTIAWRVFQLLTLAGVLWVGWRLLGRVPYRIDIDVYRMGGRAWLDGRPLYADGAIF

HTQGGLDLPFTYPPLAAIAFAPFAWLSLPLASSAITATTLVLLIVATTIVLTRLDVWPHTTVTSEPAWMRRAWLAA

AMVAPAVIYLEPIRSNFEFGQINVVLMTLVIADCVPRRTPWPRGLLLGLAIALKLTPAVFLLYFLLRRDIHTLLRTAA

TAVVASLAGFALAWSDSVEYWTETVRNTDRIGTATLNTNQNIAGALARLGLGESPRFILWVLACFAVLALTVWA

ARRALRGDTADQTTEAPVLALVCVALFGLVVSPVSWSHHWVWMLPVLVVTAVLAYRRRSVWFTALTAAGLALT

VWTPITLLPEHRETTASLWRQLAGGSYVWWAFAVIVVIGLVSSSRTHTGDAHETDEPLVPLARGEAG 

>sp|Q9F7Y9|PISA_MYCSM CDP-diacylglycerol--inositol 3-phosphatidyltransferase 

OS=Mycobacterium smegmatis GN=pgsA PE=1 SV=1 

MSNVYLMTRAAYVKLSRPVAKAALRAGLTPDIVTLAGTAAAVIGALTLFPIGQLWWGAVVVSFFVLADMLDGA

MAREQGGGTRFGAVLDATCDRLGDGAVFAGLTWWAAFGLDSPSLVVATLICLVTSQVISYIKARAEASGLRGDG

GIIERPERLVIVLIGAGLSDLPFFPLPWTLHVAMWVLAVASVVTLLQRVHAVRTSPGAMEPLHPANGEKPETSEP 

>sp|P9WI69|PKNI_MYCTU Serine/threonine-protein kinase PknI OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=pknI PE=1 SV=1 

MALASGVTFAGYTVVRMLGCSAMGEVYLVQHPGFPGWQALKVLSPAMAADDEFRRRFQRETEVAARLFHP

HILEVHDRGEFDGQLWIAMDYVDGIDATQHMADRFPAVLPVGEVLAIVTAVAGALDYAHQRGLLHRDVNPAN

VVLTSQSAGDQRILLADFGIASQPSYPAPELSAGADVDGRADQYALALTAIHLFAGAPPVDRSHTGPLQPPKLSA

FRPDLARLDGVLSRALATAPADRFGSCREFADAMNEQAGVAIADQSSGGVDASEVTAAAGEEAYVVDYPAYG

WPEAVDCKEPSARAPAPAAPTPQRRGSMLQSAAGVLARRLDNFSTATKAPASPTRRRPRRILVGAVAVLLLAGL

FAVGIVIGRKTNTTATEVARPPTSGSAVPSAPTTTVAVTAPVPLDGTYRIEIQRSKQTYDYTPTPQPPDVNTWWA

FRTSCTPTECLAAATMLDDNDHTQAKTPPVRPFLMQFGEGQWKSRPETVQFPCVGPNGSPSTQATTQLLALR

PQPQGDLVGEMVVTVHSNECGQQGAVIRIPAVASRSGDLPPAVTVPDPATIPDTPDTTSTATLTPPTTTAPGPG

R 

>sp|P9WI66|PKNJ_MYCTO Serine/threonine-protein kinase PknJ OS=Mycobacterium 

tuberculosis (strain CDC 1551 / Oshkosh) GN=pknJ PE=1 SV=1 

MAHELSAGSVFAGYRIERMLGAGGMGTVYLARNPDLPRSEALKVLAAELSRDLDFRARFVREADVAAGLDHP

NIVAVHQRGQFEGRLWIAMQFVDGGNAEDALRAATMTTARAVYVIGEVAKALDYAHQQGVIHRDIKPANFLL

SRAAGGDERVLLSDFGIARALGDTGLTSTGSVLATLAYAAPEVLAGQGFDGRADLYSLGCALFRLLTGEAPFAAGA

GAAVAVVAGHLHQPPPTVSDRVPGLSAAMDAVIATAMAKDPMRRFTSAGEFAHAAAAALYGGATDGWVPPS

PAPHVISQGAVPGSPWWQHPVGSVTALATPPGHGWPPGLPPLPRRPRRYRRGVAAVAAVMVVAAAAVTAVT

MTSHQPRTATPPSAAALSPTSSSTTPPQPPIVTRSRLPGLLPPLDDVKNFVGIQNLVAHEPMLQPQTPNGSINPA

ECWPAVGGGVPSAYDLGTVIGFYGLTIDEPPTGTAPNQVGQLIVAFRDAATAQRHLADLASIWRRCGGRTVTLF

RSEWRRPVELSTSVPEVVDGITTMVLTAQGPVLRVREDHAIAAKNNVLVDVDIMTPDTSRGQQAVIGITNYILA

KIPG 

>sp|P9WN05|PMT_MYCTU Probable dolichyl-phosphate-mannose--protein mannosyltransferase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=pmt PE=1 SV=1 

MVPVVSPGPLVPVADFGPLDRLRGWIVTGLITLLATVTRFLNLGSLTDAGTPIFDEKHYAPQAWQVLNNHGVED

NPGYGLVVHPPVGKQLIAIGEAIFGYNGFGWRFTGALLGVVLVALVVRIVRRISRSTLVGAIAGVLLICDGVSFVTA

RTALLDGFLTFFVVAAFGALIVDRDQVRERMHIALLAGRSAATVWGPRVGVRWWRFGAGVLLGLACATKWSG

VYFVLFFGAMALAFDVAARRQYQVQRPWLGTVRRDVLPSGYALGLIPFAVYLATYAPWFASETAIDRHAVGQA

VGRNSVVPLPDAVRSLWHYTAKAFHFHAGLTNSAGNYHPWESKPWTWPMSLRPVLYAIDQQDVAGCGAQS

CVKAEMLVGTPAMWWLAVPVLAYAGWRMFVRRDWRYAVVLVGYCAGWLPWFADIDRQMYFFYAATMAP

FLVMGISLVLGDILYHPGQGSERRTLGLIVVCCYVALVVTNFAWLYPVLTGLPISQQTWNLEIWLPSWR 

>sp|P9WI43|PPE04_MYCTU Uncharacterized PPE family protein PPE4 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ppe4 PE=1 SV=1 



MAAPIWMASPPEVHSALLSNGPGPGSLVAAATAWSQLSAEYASTAAELSGLLGAVPGWAWQGPSAEWYVAA

HLPYVAWLTQASADAAGAAAQHEAAAAAYTTALAAMPTLAELAANHVIHTVLVATNFFGINTIPITLNEADYVR

MWLQAAAVMGLYQAASGAALASAPRTVPAPTVMNPGGGAASTVGAVNPWQWLLALLQQLWNAYTGFYG

WMLQLIWQFLQDPIGNSIKIIIAFLTNPIQALITYGPLLFALGYQIFFNLVGWPTWGMILSSPFLLPAGLGLGLAAI

AFLPIVLAPAVIPPASTPLAAAAVAAGSVWPAVSMAVTGAGTAGAATPAAGAAPSAGAAPAPAAPATASFAYAV

GGSGDWGPSLGPTVGGRGGIKAPAATVPAAAAAAATRGQSRARRRRRSELRDYGDEFLDMDSDSGFGPSTG

DHGAQASERGAGTLGFAGTATKERRVRAVGLTALAGDEFGNGPRMPMVPGTWEQGSNEPEAPDGSGRGGG

DGLPHDSK 

>sp|P9WI01|PPE36_MYCTU Uncharacterized PPE family protein PPE36 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=ppe36 PE=1 SV=1 

MPNFWALPPEINSTRIYLGPGSGPILAAAQGWNALASELEKTKVGLQSALDTLLESYRGQSSQALIQQTLPYVQ

WLTTTAEHAHKTAIQLTAAANAYEQARAAMVPPAMVRANRVQTTVLKAINWFGQFSTRIADKEADYEQMWF

QDALVMENYWEAVQEAIQSTSHFEDPPEMADDYDEAWMLNTVFDYHNENAKEEVIHLVPDVNKERGPIELV

TKVDKEGTIRLVYDGEPTFSYKEHPKF 

>sp|P9WGK7|PRRB_MYCTU Sensor-type histidine kinase PrrB OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=prrB PE=1 SV=1 

MNILSRIFARTPSLRTRVVVATAIGAAIPVLIVGTVVWVGITNDRKERLDRRLDEAAGFAIPFVPRGLDEIPRSPND

QDALITVRRGNVIKSNSDITLPKLQDDYADTYVRGVRYRVRTVEIPGPEPTSVAVGATYDATVAETNNLHRRVLLI

CTFAIGAAAVFAWLLAAFAVRPFKQLAEQTRSIDAGDEAPRVEVHGASEAIEIAEAMRGMLQRIWNEQNRTKE

ALASARDFAAVSSHELRTPLTAMRTNLEVLSTLDLPDDQRKEVLNDVIRTQSRIEATLSALERLAQGELSTSDDHV

PVDITDLLDRAAHDAARIYPDLDVSLVPSPTCIIVGLPAGLRLAVDNAIANAVKHGGATLVQLSAVSSRAGVEIAID

DNGSGVPEGERQVVFERFSRGSTASHSGSGLGLALVAQQAQLHGGTASLENSPLGGARLVLRLPGPS 

>sp|P9WG09|PSTA2_MYCTU Phosphate transport system permease protein PstA 2 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=pstA2 PE=1 SV=1 

MGESAESGSRQLPAMSPPRRSVAYRRKIVDALWWAACVCCLAVVITPTLWMLIGVVSRAVPVFHWSVLVQDS

QGNGGGLRNAIIGTAVLAIGVILVGGTVSVLTGIYLSEFATGKTRSILRGAYEVLSGIPSIVLGYVGYLALVVYFDWG

FSLAAGVLVLSVMSIPYIAKATESALAQVPTSYREAAEALGLPAGWALRKIVLKTAMPGIVTGMLVALALAIGETA

PLLYTAGWSNSPPTGQLTDSPVGYLTYPIWTFYNQPSKSAQDLSYDAALLLIVFLLLLIFIGRLINWLSRRRWDV 

>sp|P9WHW5|PSTP_MYCTU PP2C-family Ser/Thr phosphatase OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=pstP PE=1 SV=1 

MARVTLVLRYAARSDRGLVRANNEDSVYAGARLLALADGMGGHAAGEVASQLVIAALAHLDDDEPGGDLLAK

LDAAVRAGNSAIAAQVEMEPDLEGMGTTLTAILFAGNRLGLVHIGDSRGYLLRDGELTQITKDDTFVQTLVDEG

RITPEEAHSHPQRSLIMRALTGHEVEPTLTMREARAGDRYLLCSDGLSDPVSDETILEALQIPEVAESAHRLIELAL

RGGGPDNVTVVVADVVDYDYGQTQPILAGAVSGDDDQLTLPNTAAGRASAISQRKEIVKRVPPQADTFSRPR

WSGRRLAFVVALVTVLMTAGLLIGRAIIRSNYYVADYAGSVSIMRGIQGSLLGMSLHQPYLMGCLSPRNELSQIS

YGQSGGPLDCHLMKLEDLRPPERAQVRAGLPAGTLDDAIGQLRELAANSLLPPCPAPRATSPPGRPAPPTTSET

TEPNVTSSPASPSPTTSAPAPTGTTPAIPTSASPAAPASPPTPWPVTSSPTMAALPPPPPQPGIDCRAAA 

>sp|P9WGU1|PSTS1_MYCTU Phosphate-binding protein PstS 1 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=pstS1 PE=1 SV=1 

MKIRLHTLLAVLTAAPLLLAAAGCGSKPPSGSPETGAGAGTVATTPASSPVTLAETGSTLLYPLFNLWGPAFHERY

PNVTITAQGTGSGAGIAQAAAGTVNIGASDAYLSEGDMAAHKGLMNIALAISAQQVNYNLPGVSEHLKLNGK

VLAAMYQGTIKTWDDPQIAALNPGVNLPGTAVVPLHRSDGSGDTFLFTQYLSKQDPEGWGKSPGFGTTVDFP

AVPGALGENGNGGMVTGCAETPGCVAYIGISFLDQASQRGLGEAQLGNSSGNFLLPDAQSIQAAAAGFASKTP

ANQAISMIDGPAPDGYPIINYEYAIVNNRQKDAATAQTLQAFLHWAITDGNKASFLDQVHFQPLPPAVVKLSDA



LIATISS 

>sp|P9WGT6|PSTS3_MYCTO Phosphate-binding protein PstS 3 OS=Mycobacterium tuberculosis 

(strain CDC 1551 / Oshkosh) GN=pstS3 PE=1 SV=1 

MKLNRFGAAVGVLAAGALVLSACGNDDNVTGGGATTGQASAKVDCGGKKTLKASGSTAQANAMTRFVNVF

EQACPGQTLNYTANGSGAGISEFNGNQTDFGGSDVPLSKDEAAAAQRRCGSPAWNLPVVFGPIAVTYNLNSV

SSLNLDGPTLAKIFNGSITQWNNPAIQALNRDFTLPGERIHVVFRSDESGTTDNFQRYLQAASNGAWGKGAGK

SFQGGVGEGARGNDGTSAAAKNTPGSITYNEWSFAQAQHLTMANIVTSAGGDPVAITIDSVGQTIAGATISGV

GNDLVLDTDSFYRPKRPGSYPIVLATYEIVCSKYPDSQVGTAVKAFLQSTIGAGQSGLGDNGYIPIPDEFKSRLSTA

VNAIA 

>sp|P9WHP1|PTA_MYCTU Phosphate acetyltransferase OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=pta PE=1 SV=1 

MADSSAIYLAAPESQTGKSTIALGLLHRLTAMVAKVGVFRPITRLSAERDYILELLLAHTSAGLPYERCVGVTYQQL

HADRDDAIAEIVDSYHAMADECDAVVVVGSDYTDVTSPTELSVNGRIAVNLGAPVLLTVRAKDRTPDQVASVV

EVCLAELDTQRAHTAAVVANRCELSAIPAVTDALRRFTPPSYVVPEEPLLSAPTVAELTQAVNGAVVSGDVALRE

REVMGVLAAGMTADHVLERLTDGMAVITPGDRSDVVLAVASAHAAEGFPSLSCIVLNGGFQLHPAIAALVSGL

RLRLPVIATALGTYDTASAAASARGLVTATSQRKIDTALELMDRHVDVAGLLAQLTIPIPTVTTPQMFTYRLLQQA

RSDLMRIVLPEGDDDRILKSAGRLLQRGIVDLTILGDEAKVRLRAAELGVDLDGATVIEPCASELHDQFADQYAQ

LRKAKGITVEHAREIMNDATYFGTMLVHNCHADGMVSGAAHTTAHTVRPALEIIKTVPGISTVSSIFLMCLPDR

VLAYGDCAIIPNPTVEQLADIAICSARTAAQFGIEPRVAMLSYSTGDSGKGADVDKVRAATELVRAREPQLPVEG

PIQYDAAVEPSVAATKLRDSPVAGRATVLIFPDLNTGNNTYKAVQRSAGAIAIGPVLQGLRKPVNDLSRGALVDD

IVNTVAITAIQAQGVHE 

>sp|P9WIA1|PTPA_MYCTU Probable low molecular weight protein-tyrosine-phosphatase 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=ptpA PE=1 SV=1 

MSDPLHVTFVCTGNICRSPMAEKMFAQQLRHRGLGDAVRVTSAGTGNWHVGSCADERAAGVLRAHGYPTD

HRAAQVGTEHLAADLLVALDRNHARLLRQLGVEAARVRMLRSFDPRSGTHALDVEDPYYGDHSDFEEVFAVIE

SALPGLHDWVDERLARNGPS 

>sp|P9WH23|QCRA_MYCTU Ubiquinol-cytochrome c reductase iron-sulfur subunit 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=qcrA PE=1 SV=1 

MSRADDDAVGVPPTCGGRSDEEERRIVPGPNPQDGAKDGAKATAVPREPDEAALAAMSNQELLALGGKLDG

VRIAYKEPRWPVEGTKAEKRAERSVAVWLLLGGVFGLALLLIFLFWPWEFKAADGESDFIYSLTTPLYGLTFGLSIL

SIAIGAVLYQKRFIPEEISIQERHDGASREIDRKTVVANLTDAFEGSTIRRRKLIGLSFGVGMGAFGLGTLVAFAGGL

IKNPWKPVVPTAEGKKAVLWTSGWTPRYQGETIYLARATGTEDGPPFIKMRPEDMDAGGMETVFPWRESDG

DGTTVESHHKLQEIAMGIRNPVMLIRIKPSDLGRVVKRKGQESFNFGEFFAFTKVCSHLGCPSSLYEQQSYRILCP

CHQSQFDALHFAKPIFGPAARALAQLPITIDTDGYLVANGDFVEPVGPAFWERTTT 

>sp|P9WP37|QCRB_MYCTU Ubiquinol-cytochrome c reductase cytochrome b subunit 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=qcrB PE=1 SV=1 

MSPKLSPPNIGEVLARQAEDIDTRYHPSAALRRQLNKVFPTHWSFLLGEIALYSFVVLLITGVYLTLFFDPSMVDV

TYNGVYQPLRGVEMSRAYQSALDISFEVRGGLFVRQIHHWAALMFAAAIMVHLARIFFTGAFRRPRETNWVIG

SLLLILAMFEGYFGYSLPDDLLSGLGLRAALSSITLGMPVIGTWLHWALFGGDFPGTILIPRLYALHILLLPGIILALIG

LHLALVWFQKHTQFPGPGRTEHNVVGVRVMPVFAFKSGAFFAAIVGVLGLMGGLLQINPIWNLGPYKPSQVS

AGSQPDFYMMWTEGLARIWPPWEFYFWHHTIPAPVWVAVIMGLVFVLLPAYPFLEKRFTGDYAHHNLLQRP

RDVPVRTAIGAMAIAFYMVLTLAAMNDIIALKFHISLNATTWIGRIGMVILPPFVYFITYRWCIGLQRSDRSVLEH

GVETGIIKRLPHGAYIELHQPLGPVDEHGHPIPLQYQGAPLPKRMNKLGSAGSPGSGSFLFADSAAEDAALREA

GHAAEQRALAALREHQDSIMGSPDGEH 



>sp|P9WP35|QCRC_MYCTU Ubiquinol-cytochrome c reductase cytochrome c subunit 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=qcrC PE=1 SV=1 

MTKLGFTRSGGSKSGRTRRRLRRRLSGGVLLLIALTIAGGLAAVLTPTPQVAVADESSSALLRTGKQLFDTSCVSC

HGANLQGVPDHGPSLIGVGEAAVYFQVSTGRMPAMRGEAQAPRKDPIFDEAQIDAIGAYVQANGGGPTVVR

NPDGSIATQSLRGNDLGRGGDLFRLNCASCHNFTGKGGALSSGKYAPDLAPANEQQILTAMLTGPQNMPKFSN

RQLSFEAKKDIIAYVKVATEARQPGGYLLGGFGPAPEGMAMWIIGMVAAIGLALWIGARS 

>sp|P9WHI1|RECX_MYCTU Regulatory protein RecX OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=recX PE=1 SV=1 

MTVSCPPPSTSEREEQARALCLRLLTARSRTRAELAGQLAKRGYPEDIGNRVLDRLAAVGLVDDTDFAEQWVQS

RRANAAKSKRALAAELHAKGVDDDVITTVLGGIDAGAERGRAEKLVRARLRREVLIDDGTDEARVSRRLVAMLA

RRGYGQTLACEVVIAELAAERERRRV 

>sp|A1KML4|RIP1_MYCBP Zinc metalloprotease Rip1 OS=Mycobacterium bovis (strain BCG / 

Pasteur 1173P2) GN=rip1 PE=1 SV=1 

MMFVTGIVLFALAILISVALHECGHMWVARRTGMKVRRYFVGFGPTLWSTRRGETEYGVKAVPLGGFCDIAG

MTPVEELDPDERDRAMYKQATWKRVAVLFAGPGMNLAICLVLIYAIALVWGLPNLHPPTRAVIGETGCVAQEV

SQGKLEQCTGPGPAALAGIRSGDVVVKVGDTPVSSFDEMAAAVRKSHGSVPIVVERDGTAIVTYVDIESTQRWI

PNGQGGELQPATVGAIGVGAARVGPVRYGVFSAMPATFAFTGDLTVEVGKALAALPTKVGALVRAIGGGQRD

PQTPISVVGASIIGGDTVDHGLWVAFWFFLAQLNLILATINLLPLLPFDGGHIAVAVFERIRNMVRSARGKVAAA

PVNYLKLLPATYVVLVLVVGYMLLTVTADLVNPIRLFQ 

>sp|L0T550|RIP2_MYCTU Putative zinc metalloprotease Rip2 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=rip2 PE=1 SV=1 

MSETGQRESVRPSPIFLGLLGLTAVGGALAWLAGETVQPLAYAGVFVMVIAGWLVSLCLHEFGHAFTAWRFGD

HDVAVRGYLTLDPRRYSHPMLSLGLPMLFIALGGIGLPGAAVYVHTWFMTTARRTLVSLAGPTVNLALAMLLLA

ATRLLFDPIHAVLWAGVAFLAFLQLTALVLNLLPIPGLDGYAALEPHLRPETQRALAPAKQFALVFLLVLFLAPTLNG

WFFGVVYWLFDLSGVSHRLAAAGSVLARFWSIWF 

>sp|H8EUF2|RIP3_MYCTE Putative zinc metalloprotease Rip3 OS=Mycobacterium tuberculosis 

(strain ATCC 35801 / TMC 107 / Erdman) GN=rip3 PE=2 SV=1 

MRDAIPLGRIAGFVVNVHWSVLVILWLFTWSLATMLPGTVGGYPAVVYWLLGAGGAVMLLASLLAHELAHAV

VARRAGVSVESVTLWLFGGVTALGGEAKTPKAAFRIAFAGPATSLALSATFGALAITLAGVRTPAIVISVAWWLAT

VNLLLGLFNLLPGAPLDGGRLVRAYLWRRHGDSVRAGIGAARAGRVVALVLIALGLAEFVAGGLVGGVWLAFIG

WFIFAAAREEETRISTQQLFAGVRVADAMTAQPHTAPGWINVEDFIQRYVLGERHSAYPVADRDGSITGLVALR

QLRDVAPSRRSTTSVGDIALPLHSVPTARPQEPLTALLERMAPLGPRSRALVTEGSAVVGIVTPSDVARLIDVYRL

AQPEPTFTTSPQDADRFSDAG 

>sp|P9WH01|RNH2_MYCTU Ribonuclease HII OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=rnhB PE=1 SV=1 

MTKTWPPRTVIRKSGGLRGMRTLESALHRGGLGPVAGVDEVGRGACAGPLVVAACVLGPGRIASLAALDDSK

KLSEQAREKLFPLICRYAVAYHVVFIPSAEVDRRGVHVANIEGMRRAVAGLAVRPGYVLSDGFRVPGLPMPSLPV

IGGDAAAACIAAASVLAKVSRDRVMVALDADHPGYGFAEHKGYSTPAHSRALARLGPCPQHRYSFINVRRVAS

GSNTAEVADGQPDPRDGTAQTGEGRWSKSSHPATMRATGRAQGT 

>sp|P9WG27|RPFD_MYCTU Resuscitation-promoting factor RpfD OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=rpfD PE=1 SV=1 

MTPGLLTTAGAGRPRDRCARIVCTVFIETAVVATMFVALLGLSTISSKADDIDWDAIAQCESGGNWAANTGNGL

YGGLQISQATWDSNGGVGSPAAASPQQQIEVADNIMKTQGPGAWPKCSSCSQGDAPLGSLTHILTFLAAETG

GCSGSRDD 



>sp|P9WJ71|RSDA_MYCTU Anti-sigma-D factor RsdA OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=rsdA PE=1 SV=1 

MREFGNPLGDRPPLDELARTDLLLDALAEREEVDFADPRDDALAALLGQWRDDLRWPPASALVSQDEAVAAL

RAGVAQRRRARRSLAAVGSVAAALLVLSGFGAVVADARPGDLLYGLHAMMFNRSRVSDDQIVLSAKANLAKV

EQMIAQGQWAEAQDELAEVSSTVQAVTDGSRRQDLINEVNLLNTKVETRDPNATLRPGSPSNPAAPGSVGNS

WTPLAPVVEPPTPPTPASAAEPSMSAGVSESPMPNSTSTVAASPSTPSSKPEPGSIDPSLEPADEATNPAGQPAP

ETPVSPTH 

>sp|L0T905|RSEA_MYCTU Anti-sigma-E factor RseA OS=Mycobacterium tuberculosis (strain ATCC 

25618 / H37Rv) GN=rseA PE=1 SV=1 

MADPGSVGHVFRRAFSWLPAQFASQSDAPVGAPRQFRSTEHLSIEAIAAFVDGELRMNAHLRAAHHLSLCAQ

CAAEVDDQSRARAALRDSHPIRIPSTLLGLLSEIPRCPPEGPSKGSSGGSSQGPPDGAAAGFGDRFADGDGGNR

GRQSRVRR 

>sp|Q7U1Z7|RSKA_MYCBO Dysfunctional anti-sigma-K factor RskA OS=Mycobacterium bovis 

(strain ATCC BAA-935 / AF2122/97) GN=rskA PE=1 SV=1 

MTEHTDFELLELATPYALNAVSDDERADIDRRVAAAPSPVAAAFNDEVRAVRETMAVVSAATTAEPPAHLRTAIL

DATKPEVRRQSRWRTAAFASAAAIAVGLGAFDLGVLTRPSPPPTVAEQVLTAPDVRTVSRPLGAGTATVVFSRDR

NTGLLVMNNVAPPSRGTVYQMWLLGGAKGPRSAETMGTAAVTPSTTATLTDLGASTALAFTVEPGTGSPQPT

GTILAELPLG 

>sp|H8EXN2|RSLA_MYCTE Anti-sigma-L factor RslA OS=Mycobacterium tuberculosis (strain ATCC 

35801 / TMC 107 / Erdman) GN=rslA PE=1 SV=1 

MTMPLRGLGPPDDTGVREVSTGDDHHYAMWDAAYVLGALSAADRREFEAHLAGCPECRGAVTELCGVPALL

SQLDRDEVAAISESAPTVVASGLSPELLPSLLAAVHRRRRRTRLITWVASSAAAAVLAIGVLVGVQGHSAAPQRA

AVSALPMAQVGTQLLASTVSISGEPWGTFINLRCVCLAPPYASHDTLAMVVVGRDGSQTRLATWLAEPGHTAT

PAGSISTPVDQIAAVQVVAADTGQVLLQRSL 

>sp|H8F2P5|RSMAF_MYCTE Anti-sigma-M factor RsmA OS=Mycobacterium tuberculosis (strain 

ATCC 35801 / TMC 107 / Erdman) GN=rsmA PE=1 SV=1 

MSAADKDPDKHSADADPPLTVELLADLQAGLLDDATAARIRSRVRSDPQAQQILRALNRVRRDVAAMGADPA

WGPAARPAVVDSISAALRSARPNSSPGAAHAARPHVHPVRMIAGAAGLCAVATAIGVGAVVDAPPPAPSAPTT

AQHITVSKPAPVIPLSRPQVLDLLHHTPDYGPPGGPLGDPSRRTSCLSGLGYPASTPVLGAQPIDIDARPAVLLVIP

ADTPDKLAVFAVAPHCSAADTGLLASTVVPRA 

>sp|P9WGN5|SECG_MYCTU Probable protein-export membrane protein SecG 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=secG PE=1 SV=1 

MELALQITLIVTSVLVVLLVLLHRAKGGGLSTLFGGGVQSSLSGSTVVEKNLDRLTLFVTGIWLVSIIGVALLIKYR 

>sp|A0QR01|SENX3_MYCS2 Signal-transduction histidine kinase senX3 OS=Mycobacterium 

smegmatis (strain ATCC 700084 / mc(2)155) GN=senX3 PE=1 SV=1 

MSLLTLIAGVAVGVTVVPRIVARRQRRAAYAAGMTVSQMLQHITSLSPMGVAVVDTFNDVVYSNDRAVELNV

VRDRILDDRAWQAAQRVFETGQDVEVDLSPLKVANPGRSGISVRGKVRLLTDDDRRFAVVYIDDQSEHARME

ATRRDFVANVSHELKTPVGAMSVLAEALLASADDPDTVRRFAEKMVAESHRLADMIGELIELSRLQGAERLPDL

DAVDVDSIVSEAVSRHKVAADNSQISITTDAPTGYRVLGDEGLLVTAIANLVSNAIAYSPNGTDVSISRRKRGGNIE

IAVTDRGIGIAKDDQERVFERFFRVDKARSRATGGTGLGLAIVKHVAANHNGSIRLWSQPGTGSTFTLSIPEYPD

PESHSDEREDQRER 

>sp|P9WG91|STP_MYCTU Multidrug resistance protein Stp OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=stp PE=1 SV=1 

MNRTQLLTLIATGLGLFMIFLDALIVNVALPDIQRSFAVGEDGLQWVVASYSLGMAVFIMSAATLADLDGRRRW



YLIGVSLFTLGSIACGLAPSIAVLTTARGAQGLGAAAVSVTSLALVSAAFPEAKEKARAIGIWTAIASIGTTTGPTLG

GLLVDQWGWRSIFYVNLPMGALVLFLTLCYVEESCNERARRFDLSGQLLFIVAVGALVYAVIEGPQIGWTSVQTI

VMLWTAAVGCALFVWLERRSSNPMMDLTLFRDTSYALAIATICTVFFAVYGMLLLTTQFLQNVRGYTPSVTGL

MILPFSAAVAIVSPLVGHLVGRIGARVPILAGLCMLMLGLLMLIFSEHRSSALVLVGLGLCGSGVALCLTPITTVAM

TAVPAERAGMASGIMSAQRAIGSTIGFAVLGSVLAAWLSATLEPHLERAVPDPVQRHVLAEIIIDSANPRAHVG

GIVPRRHIEHRDPVAIAEEDFIEGIRVALLVATATLAVVFLAGWRWFPRDVHTAGSDLSERLPTAMTVECAVSHM

PGATWCRLWPA 

>sp|P9WQI3|SUGC_MYCTU Trehalose import ATP-binding protein SugC OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=sugC PE=1 SV=1 

MAEIVLDHVNKSYPDGHTAVRDLNLTIADGEFLILVGPSGCGKTTTLNMIAGLEDISSGELRIAGERVNEKAPKD

RDIAMVFQSYALYPHMTVRQNIAFPLTLAKMRKADIAQKVSETAKILDLTNLLDRKPSQLSGGQRQRVAMGRAI

VRHPKAFLMDEPLSNLDAKLRVQMRGEIAQLQRRLGTTTVYVTHDQTEAMTLGDRVVVMYGGIAQQIGTPE

ELYERPANLFVAGFIGSPAMNFFPARLTAIGLTLPFGEVTLAPEVQGVIAAHPKPENVIVGVRPEHIQDAALIDAYQ

RIRALTFQVKVNLVESLGADKYLYFTTESPAVHSVQLDELAEVEGESALHENQFVARVPAESKVAIGQSVELAFDT

ARLAVFDADSGANLTIPHRA 

>sp|O07776|TCRA1_MYCTU Transcriptional regulatory protein TcrA OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=tcrA PE=1 SV=1 

MADETTMRAGRGPGRACGRVSGVRILVVEDEPKMTALLARALTEEGHTVDTVADGRHAVAAVDGGDYDAVV

LDVMLPGIDGFEVCARLRRQRVWTPVLMLTARGAVTDRIAGLDGGADDYLTKPFNLDELFARLRALSRRGPIPR

PPTLEAGDLRLDPSEHRVWRADTEIRLSHKEFTLLEALIRRPGIVHTRAQLLERCWDAAYEARSNIVDVYIRYLRD

KIDRPFGVTSLETIRGAGYRLRKDGGRHALPR 

>sp|O69729|TCRY_MYCTU Probable sensor histidine kinase TcrY OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=tcrY PE=1 SV=1 

MGITAATEMALRRHLVAQLDNQLGGTSYRSVLMYPEKMPRPPWRHETHNYIRSGPGPRFLDAPGQPAGMVA

AVVSDGTTVAAGYLTGSGSRAALTSTGRSQLERIAGSRTPLTLDLDGLGRYRVLAAPSRNGHDVIVTGLSMGNV

DATMLQMLIIFGIVTVIALVAATTAGIVIIKRALAPLRRVAQTASEVVDLPLDRGEVKLPVRVPEPDANPSTEVGQL

GSALNRMLDHIAAALSARQASETCVRQFVADASHELRTPLAAIRGYTELTQRIGDDPEAVAHAMSRVASETERIT

RLVEDLLLLARLDSGRPLERGPVDMSRLAVDAVSDAHVAGPDHQWALDLPPEPVVIPGDAARLHQVVTNLLA

NARVHTGPGTIVTTRLSTGPTHVVLQVIDNGPGIPAALQSEVFERFARGDTSRSRQAGSTGLGLAIVSAVVKAHN

GTITVSSSPGYTEFAVRLPLDGWQPLESSPR 

>sp|P9WFY7|TRMD_MYCTU tRNA (guanine-N(1)-)-methyltransferase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=trmD PE=1 SV=1 

MRIDIVTIFPACLDPLRQSLPGKAIESGLVDLNVHDLRRWTHDVHHSVDDAPYGGGPGMVMKAPVWGEALD

EICSSETLLIVPTPAGVLFTQATAQRWTTESHLVFACGRYEGIDQRVVQDAARRMRVEEVSIGDYVLPGGESAAV

VMVEAVLRLLAGVLGNPASHQDDSHSTGLDGLLEGPSYTRPASWRGLDVPEVLLSGDHARIAAWRREVSLQRT

RERRPDLSHPD 

>sp|P9WGC9|TSAC_MYCTU Putative threonylcarbamoyl-AMP synthase OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1301 PE=1 SV=1 

MTETFDCADPEQRSRGIVSAVGAIKAGQLVVMPTDTVYGIGADAFDSSAVAALLSAKGRGRDMPVGVLVGSW

HTIEGLVYSMPDGARELIRAFWPGALSLVVVQAPSLQWDLGDAHGTVMLRMPLHPVAIELLREVGPMAVSSA

NISGHPPPVDAEQARSQLGDHVAVYLDAGPSEQQAGSTIVDLTGATPRVLRPGPVSTERIAEVLGVDAASLFG 

>sp|A0R006|WAG31_MYCS2 Cell wall synthesis protein Wag31 OS=Mycobacterium smegmatis 

(strain ATCC 700084 / mc(2)155) GN=wag31 PE=1 SV=1 

MPLTPADVHNVAFSKPPIGKRGYNEDEVDAFLDLVENELTRLIEENADLRQRVAELDQELAAARSGAGASSQAT



SSIPLYEPEPEPAPAPPQPVYEAPAQPAAPQSEDTAVRAARVLSLAQDTADRLTSTAKAEADKLLSDARAQAEAM

VSDARQTAETTVSEARQRADAMLADAQTRSEAQLRQAQEKADALQADAERKHSEIMGTINQQRTVLEGRLE

QLRTFEREYRTRLKTYLESQLEELGQRGSAAPVDSSANSDASGFGQFNRGNN 

>sp|A0R211|WECA_MYCS2 Decaprenyl-phosphate N-acetylglucosaminephosphotransferase 

OS=Mycobacterium smegmatis (strain ATCC 700084 / mc(2)155) GN=wecA PE=1 SV=1 

MLQYGAPVITATRETGMDSQVVLALSDTGAGVPLRELALVGLTAAIITYFATGWVRVLAIRFGAVAYPRERDVHV

QPTPRMGGLAMYIGVASAVLLASQLPALTRGFVYSTGMPAVVVAGGLIMAIGLIDDRWGLDALTKFAGQITAAS

VLVTMGVAWSVLYIPIGGVGTIVLDQVSSILLTLALTVSIINAMNFVDGLDGLAAGLGLITALAICVFSVGLLRDHG

GDVLFYPPAVISVVLAGACLGFLPHNFHRAKIFMGDSGSMLIGLMLGAASTTAAGPISQNAYGARDVFALLSPFL

LVVAVMLVPALDTLLAIVRRTRAGRSPLSPDKMHLHHRLLQIGHSHRRAVLLIYLWVGIIAFGAASTIFFDPGQTA

MVMGVAIVVAIVVTLIPLLRRGPDGAQEP 

>sp|Q9S426|WHIB2_MYCSM Transcriptional regulator WhiB2 OS=Mycobacterium smegmatis 

GN=whmD PE=1 SV=1 

MSYESGDFDRVVRFDNRLLGSVSHAPHIDTGSTPTGAAGRPQLSLVPDSFDVAPEAEEDQWQERALCAQTDP

EAFFPEKGGSTREAKRICQGCEVRDACLEYALAHDERFGIWGGLSERERRRLKRGII 

>sp|P9WMA7|Y007_MYCTU Uncharacterized protein Rv0007 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0007 PE=1 SV=1 

MTAPNEPGALSKGDGPNADGLVDRGGAHRAATGPGRIPDAGDPPPWQRAATRQSQAGHRQPPPVSHPEGR

PTNPPAAADARLNRFISGASAPVTGPAAAVRTPQPDPDASLGCGDGSPAEAYASELPDLSGPTPRAPQRNPAPA

RPAEGGAGSRGDSAAGSSGGRSITAESRDARVQLSARRSRGPVRASMQIRRIDPWSTLKVSLLLSVALFFVWMI

TVAFLYLVLGGMGVWAKLNSNVGDLLNNASGSSAELVSSGTIFGGAFLIGLVNIVLMTALATIGAFVYNLITDLIG

GIEVTLADRD 

>sp|P9WJY1|Y037_MYCTU Uncharacterized MFS-type transporter Rv0037c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv0037c PE=1 SV=1 

MPRVEVGLVIHSRMHARAPVDVWRSVRSLPDFWRLLQVRVASQFGDGLFQAGLAGALLFNPDRAADPMAIA

GAFAVLFLPYSLLGPFAGALMDRWDRRWVLVGANTGRLALIAGVGTILAVGAGDVPLLVGALVANGLARFVAS

GLSAALPHVVPREQVVTMNSVAIASGAVSAFLGANFMLLPRWLLGSGDEGASAIVFLVAIPVSIALLWSLRFGPR

VLGPDDTERAIHGSAVYAVVTGWLHGARTVVQLPTVAAGLSGLAAHRMVVGINSLLILLLVRHVTARAVGGLGT

ALLFFAATGLGAFLANVLTPTAIRRWGRYATANGALAAAATIQVAAAGLLVPVMVVCGFLLGVAGQVVKLCADS

AMQMDVDDALRGHVFAVQDALFWVSYILSITVAAALIPEHGHAPVFVLFGSAIYLAGLVVHTIVGRRGQPVIGR 

>sp|P9WM87|Y048_MYCTU Uncharacterized protein Rv0048c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0048c PE=1 SV=1 

MAKWLGAPLARGVSTATRAKDSDRQDACRILDDALRDGELSMEEHRERVSAATKAVTLGDLQRLVADLQVESA

PAQMPALKSRAKRTELGLLAAAFVASVLLGVGIGWGVYGNTRSPLDFTSDPGAKPDGIAPVVLTPPRQLHSLGG

LTGLLEQTRKRFGDTMGYRLVIYPEYASLDRVDPADDRRVLAYTYRGGWGDATSSAKSIADVSVVDLSKFDAKTA

VGIMRGAPETLGLKQSDVKSMYLIVEPVKDPTTPAALSLSLYVSSDYGGGYLVFAGDGTIKHVSYPS 

>sp|P9WG17|Y072_MYCTU Uncharacterized ABC transporter permease Rv0072 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv0072 PE=1 SV=1 

MLFAALRDMQWRKRRLVITIISTGLIFGMTLVLTGLANGFRVEARHTVDSMGVDVFVVRSGAAGPFLGSIPFPD

VDLARVAAEPGVMAAAPLGSVGTIMKEGTSTRNVTVFGAPEHGPGMPRVSEGRSPSKPDEVAASSTMGRHL

GDTVEVGARRLRVVGIVPNSTALAKIPNVFLTTEGLQKLAYNGQPNITSIGIIGMPRQLPEGYQTFDRVGAVNDL

VRPLKVAVNSISIVAVLLWIVAVLIVGSVVYLSALERLRDFAVFKAIGTPTRSIMAGLALQALVIALLAAVVGVVLAQ

VLAPLFPMIVAVPVGAYLALPVAAIVIGLFASVAGLKRVVTVDPAQAFGGP 

>sp|P9WM71|Y090_MYCTU Uncharacterized protein Rv0090 OS=Mycobacterium tuberculosis 



(strain ATCC 25618 / H37Rv) GN=Rv0090 PE=1 SV=1 

MAKNQNRIRNRWELITCGLGGHVTYAPDDAALAARLRASTGLGEVWRCLRCGDFALGGPQGRGAPEDAPLI

MRGKALRQAIIIRALGVERLVRALVLALAAWAVWEFRGARGAIQATLDRDLPVLRAAGFKVDQMTVIHALEKA

LAAKPSTLALITGMLAAYAVLQAVEGVGLWLLKRWGEYFAVVATSIFLPLEVHDLAKGITTTRVVTFSINVAAVVY

LLISKRLFGVRGGRKAYDVERRGEQLLDLERAAMLT 

>sp|P9WM69|Y093_MYCTU Uncharacterized protein Rv0093c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0093c PE=1 SV=1 

MLAQATTAGSFNHHASTVLQGCRGVPAAMWSEPAGAIRRHCATIDGMDCEVAREALSARLDGERAPVPSAR

VDEHLGECSACRAWFTQVASQAGDLRRLAESRPVVPPVGRLGIRRAPRRQHSPMTWRRWALLCVGIAQIALG

TVQGFGLDVGLTHQHPTGAGTHLLNESTSWSIALGVIMVGAALWPSAAAGLAGVLTAFVAILTGYVIVDALSGA

VSTTRILTHLPVVIGAVLAIMVWRSASGPRPRPDAVAAEPDIVLPDNASRGRRRGHLWPTDGSAA 

>sp|P9WM63|Y102_MYCTU Uncharacterized protein Rv0102 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0102 PE=1 SV=1 

MGTHGATKSATSAVPTPRSNSMAMVRLAIGLLGVCAVVAAFGLVSGARRYAEAGNPYPGAFVSVAEPVGFFAA

SLAGALCLGALIHVVMTAKPEPDGLIDAAAFRIHLLAERVSGLWLGLAATMVVIQAAHDTGVGPARLLASGALS

DSVAASEMARGWIVAAICALVVATALRLYTRWLGHVVLLVPTVLAVVATAVTGNPGQGPDHDYATSAAIVFAVA

FATLTGLKIAAALAGTTPSRAVLVTQVTCGALALAYGAMLLYLFIPGWAVDSDFARLGLLAGVILTSVWLFDCWRL

LVRPPHAGRRRGGGSGAALAMMAAMASIAAMAVMTAPRFLTHAFTAWDVFLGYELPQPPTIARVLTVWRFD

SLIGAAGVVLAIGYAAGFAALRRRGNSWPVGRLIAWLTGCAALVFTSGSGVRAYGSAMFSVHMAEHMTLNMF

IPVLLVLGGPVTLALRVLPVTGDGRPPGAREWLTWLLHSRVTTFLSHPITAFVLFVASPYIVYFTPLFDTFVRYHW

GHEFMAIHFLVVGYLFYWAIIGIDPGPRRLPYPGRIGLLFAVMPFHAFFGIALMTMSSTVGATFYRSVNLPWLSS

IIADQHLGGGIAWSLTELPVIMVIVALVTQWARQDRRVASREDRHADSDYADDELEAYNAMLRELSRMRR 

>sp|P9WFM3|Y1101_MYCTU UPF0118 membrane protein Rv1101c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1101c PE=1 SV=1 

MNTEFTLTQKRALAILTLIALLFGAYFLRNYFVLIVVAAVGAYLFTPLFKWFTKRFNTGLSAACTLLSALAAVVVPV

GALVGLAIVQIARMVDSVADWVRTTDLSTLGDKILQFVNGLFDRVPFLHITVTADALRKAMISVAQNVGEWLL

HFLRDAAGSLAGVITSAIIFVYVFVALLVNREKLRTLIGQLNPLGEDVTDLYLQKMGSMVRGTVNGQFVIAACQG

VAGAASIYIAGFHHGFFIFAIVLTALSIIPLGGGIVTIPFGIGMIFYGNIAGGIFVLLWHLLVVTNIDNVLRPILVPRDA

RLNSALMLLSVFAGITMFGPWGIIIGPVLMILIVTTIDVYLAVYKGVELEQFEAPPVRRRWLPRRGPATSRNAPPP

STAE 

>sp|P9WJX9|Y1258_MYCTU Probable multidrug-efflux transporter Rv1258c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1258c PE=1 SV=1 

MRNSNRGPAFLILFATLMAAAGDGVSIVAFPWLVLQREGSAGQASIVASATMLPLLFATLVAGTAVDYFGRRRV

SMVADALSGAAVAGVPLVAWGYGGDAVNVLVLAVLAALAAAFGPAGMTARDSMLPEAAARAGWSLDRING

AYEAILNLAFIVGPAIGGLMIATVGGITTMWITATAFGLSILAIAALQLEGAGKPHHTSRPQGLVSGIAEGLRFVW

NLRVLRTLGMIDLTVTALYLPMESVLFPKYFTDHQQPVQLGWALMAIAGGGLVGALGYAVLAIRVPRRVTMSTA

VLTLGLASMVIAFLPPLPVIMVLCAVVGLVYGPIQPIYNYVIQTRAAQHLRGRVVGVMTSLAYAAGPLGLLLAGPL

TDAAGLHATFLALALPIVCTGLVAIRLPALRELDLAPQADIDRPVGSAQ 

>sp|P9WGU5|Y1280_MYCTU Uncharacterized protein Rv1280c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1280c PE=1 SV=1 

MADRGQRRGCAPGIASALRASFQGKSRPWTQTRYWAFALLTPLVVAMVLTGCSASGTQLELAPTADRRAAVG

TTSDINQQDPATLQDGGNLRLSLTDFPPNFNILHIDGNNAEVAAMMKATLPRAFIIGPDGSTTVDTNYFTSIELT

RTAPQVVTYTINPEAVWSDGTPITWRDIASQIHAISGADKAFEIASSSGAERVASVTRGVDDRQAVVTFAKPYAE

WRGMFAGNGMLLPASMTATPEAFNKGQLDGPGPSAGPFVVSALDRTAQRIVLTRNPRWWGARPRLDSITYL



VLDDAARLPALQNNTIDATGVGTLDQLTIAARTKGISIRRAPGPSWYHFTLNGAPGSILADKALRLAIAKGIDRYTI

ARVAQYGLTSDPVPLNNHVFVAGQDGYQDNSGVVAYNPEQAKRELDALGWRRSGAFREKDGRQLVIRDLFYD

AQSTRQFAQIAQHTLAQIGVKLELQAKSGSGFFSDYVNVGAFDIAQFGWVGDAFPLSSLTQIYASDGESNFGKI

GSPQIDAAIERTLAELDPGKARALANQVDELIWAEGFSLPLTQSPGTVAVRSTLANFGATGLADLDYTAIGFMRR 

>sp|P9WM35|Y1290_MYCTU Uncharacterized protein Rv1290c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1290c PE=1 SV=1 

MLQRSLGVNGRKLAMSARSAKRERKNASTAASKCYVVPPSARGWVHAYSVTATSMLNRRKAILDYLQGAVWV

LPTFGVAIGLGSGAVLSMIPVKSGTLIDKLMFQGTPGDARGVLIVVSATMITTIGIVFSLTVLSLQIASSQFSVRLLR

TFLRDVPNQVVLAIFACTFAYSTGGLHTVGEHRDGGAFIPKVAVTGSLALAFVSIAALIYFLHHLMHSIQIDTIMD

KVRLRTLGLVDQLYPESDTADRQVETPPSPPADAVPLLAPHSGYLQTVDVDDIAELAAASRYTALLVTFVGDYVTA

GGLLGWCWRRGTAPGAPGSDFPQRCLRHVHIGFERTLQQDIRFGLRQMVDIALRALSPALNDPYTAIQVVHHL

SAVESVLASRALPDDVRRDRAGELLFWLPYPSFATYLHVGCAQIRRYGSREPLVLTALLQLLSAVAQNCVDPSRRV

AVQTQIALVVRAAQREFADESDRAMVLGAAARATEVVERPGTLAPPPSTFGQVAAAQAAASTIRSADRDG 

>sp|P9WM31|Y1303_MYCTU Uncharacterized protein Rv1303 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1303 PE=1 SV=1 

MTTPAQDAPLVFPSVAFRPVRLFFINVGLAAVAMLVAGVFGHLTVGMFLGLGLLLGLLNALLVRRSAESITAKEH

PLKRSMALNSASRLAIITILGLIIAYIFRPAGLGVVFGLAFFQVLLVATTALPVLKKLRTATEEPVATYSSNGQTGGSE

GRSASDD 

>sp|P9WM29|Y1312_MYCTU Uncharacterized protein Rv1312 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1312 PE=1 SV=1 

MSAPMIGMVVLVVVLGLAVLALSYRLWKLRQGGTAGIMRDIPAVGGHGWRHGVIRYRGGEAAFYRLSSLRLW

PDRRLSRRGVEIISRRAPRGDEFDIMTDEIVVVELCDSTQDRRVGYEIALDRGALTAFLSWLESRPSPRARRRSM 

>sp|P9WQ29|Y1320_MYCTU Uncharacterized protein Rv1320c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1320c PE=1 SV=1 

MPSEKATTRHLPGAVETLSPRTGRRPETPAYGSWLLGRVSESPRMRRVRIQGMLTVAILVTNVIGLIVGAMLLTV

AFPKPSVILDAPHWVSFGIVPGYCVLAFILGTYWLTRQTARALRWAIEERTPSHDEARSAFLVPLRVALAVLFLWG

AAAALWTIIYGLANRLFIPRFLFSMGVIGVVAATSCYLLTEFALRPMAAQALEVGATPRSLVRGIVGRTMLVWLLC

SGVPNVGVALTAIFDDTFWELSNDQFMITVLILWAPLLIFGFILMWILAWLTATPVRVVREALNRVEQGDLSGDL

VVFDGTELGELQRGFNRMVEGLRERERVRDLFGRHVGREVAAAAERERPKLGGEERHVAVVFVDIVGSTQLVT

SRPAAEVVMLLNRFFTVIVDEVNHHRGLVNKFQGDASLAVFGAPNRLSHPEDAALATARAIADRLASEMPECQ

AGIGVAAGQVVAGNVGAHERFEYTVIGEPVNEAARLCELAKSYPSRLLASSQTLRGASENECARWSLGETVTLR

GHDQPIRLTSPVQQLQMPAQSADIVGGALGDHQTHTIYRGAHPTD 

>sp|P9WM23|Y1333_MYCTU Uncharacterized aminopeptidase Rv1333 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1333 PE=1 SV=1 

MNSITDVGGIRVGHYQRLDPDASLGAGWACGVTVVLPPPGTVGAVDCRGGAPGTRETDLLDPANSVRFVDAL

LLAGGSAYGLAAADGVMRWLEEHRRGVAMDSGVVPIVPGAVIFDLPVGGWNCRPTADFGYSACAAAGVDVA

VGTVGVGVGARAGALKGGVGTASATLQSGVTVGVLAVVNAAGNVVDPATGLPWMADLVGEFALRAPPAEQI

AALAQLSSPLGAFNTPFNTTIGVIACDAALSPAACRRIAIAAHDGLARTIRPAHTPLDGDTVFALATGAVAVPPEA

GVPAALSPETQLVTAVGAAAADCLARAVLAGVLNAQPVAGIPTYRDMFPGAFGS 

>sp|P9WM19|Y1342_MYCTU Uncharacterized protein Rv1342c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1342c PE=1 SV=1 

MTAPETPAAQHAEPAIAVERIRTALLGYRIMAWTTGLWLIALCYEIVVRYVVKVDNPPTWIGVVHGWVYFTYLL

LTLNLAVKVRWPLGKTAGVLLAGTIPLLGIVVEHFQTKEIKARFGL 

>sp|P9WM01|Y1362_MYCTU Uncharacterized protein Rv1362c OS=Mycobacterium tuberculosis 



(strain ATCC 25618 / H37Rv) GN=Rv1362c PE=1 SV=1 

MTDDVRDVNTETTDATEVAEIDSAAGEAGDSATEAFDTDSATESTAQKGQRHRDLWRMQVTLKPVPVILILLM

LISGGATGWLYLEQYRPDQQTDSGAARAAVAAASDGTIALLSYSPDTLDQDFATARSHLAGDFLSYYDQFTQQIV

APAAKQKSLKTTAKVVRAAVSELHPDSAVVLVFVDQSTTSKDSPNPSMAASSVMVTLAKVDGNWLITKFTPV 

>sp|P9WLZ9|Y1363_MYCTU Uncharacterized protein Rv1363c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1363c PE=1 SV=1 

MAETTEPPSDAGTSQADAMALAAEAEAAEAEALAAAARARARAARLKREALAMAPAEDENVPEEYADWEDA

EDYDDYDDYEAADQEAARSASWRRRLRVRLPRLSTIAMAAAVVIICGFTGLSGYIVWQHHEATERQQRAAAFA

AGAKQGVINMTSLDFNKAKEDVARVIDSSTGEFRDDFQQRAADFTKVVEQSKVVTEGTVNATAVESMNEHSA

VVLVAATSRVTNSAGAKDEPRAWRLKVTVTEEGGQYKMSKVEFVP 

>sp|P9WLY1|Y1417_MYCTU Uncharacterized protein Rv1417 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1417 PE=1 SV=1 

MTAAPNDWDVVLRPHWTPLFAYAAAFLIAVAHVAGGLLLKVGSSGVVFQTADQVAMGALGLVLAGAVLLFAR

PRLRVGSAGLSVRNLLGDRIVGWSEVIGVSFPGGSRWARIDLADDEYIPVMAIQAVDKDRAVAAMDTVRSLLA

RYRPDLCAR 

>sp|P9WLX9|Y1419_MYCTU Uncharacterized protein Rv1419 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1419 PE=1 SV=1 

MGELRLVGGVLRVLVVVGAVFDVAVLNAGAASADGPVQLKSRLGDVCLDAPSGSWFSPLVINPCNGTDFQRW

NLTDDRQVESVAFPGECVNIGNALWARLQPCVNWISQHWTVQPDGLVKSDLDACLTVLGGPDPGTWVSTR

WCDPNAPDQQWDSVP 

>sp|O53150|Y1459_MYCTU Alpha-(1->6)-mannopyranosyltransferase Rv1459c 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1459c PE=1 SV=1 

MAARHHTLSWSIASLHGDEQAVGAPLTTTELTALARTRLFGATGTVLMAIGALGAGARPVVQDPTFGVRLLNL

PSRIQTVSLTMTTTGAVMMALAWLMLGRFTLGRRRMSRGKLDRTLLLWMLPLLIAPPMYSKDVYSYLAQSEIG

RDGLDPYRVGPASGLGLGHVFTLSVPSLWRETPAPYGPLFLWIGRGISSLTGENIVAAVLCHRLVVLIGVTLIVWA

TPRLAQRCGVAEVSALWLGAANPLLIMHLVAGIHNEALMLGLMLTGVEFALRGLDMANTPRPSPETWRLGPAT

IRASRRPELGASPRAGASRAVKPRPEWGPLAMLLAGSILITLSSQVKLPSLLAMGFVTTVLAYRWGGNLRALLLA

AAVMASLTLAIMAILGWASGLGFGWINTLGTANVVRSWMSPPTLLALGTGHVGILLGLGDHTTAVLSLTRAIGV

LIITVMVCWLLLAVLRGRLHPIGGLGVALAVTVLLFPVVQPWYLLWAIIPLAAWATRPGFRVAAILATLIVGIFGPT

ANGDRFALFQIVDATAASAIIVILLIALTYTRLPWRPLAAEQVVTAAESASKTPATRRPTAAPDAYADST 

>sp|P9WPR9|Y1488_MYCTU Uncharacterized protein Rv1488 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1488 PE=1 SV=1 

MQGAVAGLVFLAVLVIFAIIVVAKSVALIPQAEAAVIERLGRYSRTVSGQLTLLVPFIDRVRARVDLRERVVSFPPQ

PVITEDNLTLNIDTVVYFQVTVPQAAVYEISNYIVGVEQLTTTTLRNVVGGMTLEQTLTSRDQINAQLRGVLDEA

TGRWGLRVARVELRSIDPPPSIQASMEKQMKADREKRAMILTAEGTREAAIKQAEGQKQAQILAAEGAKQAAI

LAAEADRQSRMLRAQGERAAAYLQAQGQAKAIEKTFAAIKAGRPTPEMLAYQYLQTLPEMARGDANKVWVV

PSDFNAALQGFTRLLGKPGEDGVFRFEPSPVEDQPKHAADGDDAEVAGWFSTDTDPSIARAVATAEAIARKPV

EGSLGTPPRLTQ 

>sp|P9WLW1|Y1510_MYCTU Uncharacterized protein Rv1510 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1510 PE=1 SV=1 

MYERRHERGMCDRAVEMTDVGATAAPTGPIARGSVARVGAATALAVACVYTVIYLAARDLPPACFSIFAVFWG

ALGIATGATHGLLQETTREVRWVRSTQIVAGHRTHPLRVAGMIGTVAAVVIAGSSPLWSRQLFVEGRWLSVGLL

SVGVAGFCAQATLLGALAGVDRWTQYGSLMVTDAVIRLAVAAAAVVIGWGLAGYLWAATAGAVAWLLMLM

ASPTARSAASLLTPGGIATFVRGAAHSITAAGASAILVMGFPVLLKVTSDQLGAKGGAVILAVTLTRAPLLVPLSA



MQGNLIAHFVDRRTQRLRALIAPALVVGGIGAVGMLAAGLTGPWLLRVGFGPDYQTGGALLAWLTAAAVAIA

MLTLTGAAAVAAALHRAYLLGWVSATVASTLLLLLPMPLETRTVIALLFGPTVGIAIHVAALARRPD 

>sp|P9WLT5|Y1591_MYCTU Uncharacterized protein Rv1591 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1591 PE=1 SV=1 

MLGLSATGVLVGGLWAWIAPPIHAVVAITRAGERVHEYLGSESQNFFIAPFMLLGLLSVLAVVASALMWQWRE

HRGPQMVAGLSIGLTTAAAIAAGVGALVVRLRYGALDFDTVPLSRGDHALTYVTQAPPVFFARRPLQIALTLMW

PAGIASLVYALLAAGTARDDLGGYPAVDPSSNARTEALETPQAPVS 

>sp|P9WJX3|Y1634_MYCTU Probable multidrug-efflux transporter Rv1634 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1634 PE=1 SV=1 

MTETASETGSWRELLSRYLGTSIVLAGGVALYATNEFLTISLLPSTIADIGGSRLYAWVTTLYLVGSVVAATTVNTML

LRVGARSSYLMGLAVFGLASLVCAAAPSMQILVAGRTLQGIAGGLLAGLGYALINSTLPKSLWTRGSALVSAMW

GVATLIGPATGGLFAQLGLWRWAFGVMTLLTALMAMLVPVALGAGGVGPGGETPVGSTHKVPVWSLLLMGA

AALAISVAALPNYLVQTAGLLAAAALLVAVFVVVDWRIHAAVLPPSVFGSGPLKWIYLTMSVQMIAAMVDTYVP

LFGQRLGHLTPVAAGFLGAALAVGWTVGEVASASLNSARVIGHVVAAAPLVMASGLALGAVTQRADAPVGIIA

LWALALLIIGTGIGIAWPHLTVRAMDSVADPAESSAAAAAINVVQLISGAFGAGLAGVVVNTAKGGEVAAARGL

YMAFTVLAAAGVIASYQATHRDRRLPR 

>sp|P9WLS8|Y1733_MYCTO Probable membrane protein MT1774 OS=Mycobacterium 

tuberculosis (strain CDC 1551 / Oshkosh) GN=MT1774 PE=2 SV=1 

MIATTRDREGATMITFRLRLPCRTILRVFSRNSLVRGTDRLEAVVMLLAVTVSLLTIPFAAAAGTAVHDSRSHVYA

HQAQTRHPATATVIDHEGVIDSNTTATSAPPRTKITVPARWVVNGIERSGEVNAKPGTKSGDRVGIWVDSAGQ

LVDEPAPPARAIADAALAALGLWLSVAAVAGALLALTRAILIRVRNASWQHDIDSLFCTQR 

>sp|P9WLS4|Y1735_MYCTO Uncharacterized membrane protein MT1776 OS=Mycobacterium 

tuberculosis (strain CDC 1551 / Oshkosh) GN=MT1776 PE=2 SV=1 

MFLYVAVGSLVVARLLLYPLRPADLTPPYWVAMGATAITVLAGAHIVEMADAPMAIVTSGLVAGASVVFWAFG

PWLIPPLVAASIWKHVVHRVPLRYEATLWSVVFPLGMYGVGAYRLGLAAHLPIVESIGEFEGWVALAVWTITFV

AMLHHLAATIGRSGRSSHAIGAADDTHAIICRPPRSFDHQVRAFRRNQPM 

>sp|P9WMC9|Y1816_MYCTU Uncharacterized HTH-type transcriptional regulator Rv1816 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1816 PE=1 SV=1 

MCQTCRVGKRRDAREQIEAKIVELGRRQLLDHGAAGLSLRAIARNLGMVSSAVYRYVSSRDELLTLLLVDAYSDL

ADTVDRARDDTVADSWSDDVIAIARAVRGWAVTNPARWALLYGSPVPGYHAPPDRTAGVATRVVGAFFDAIA

AGIATGDIRLTDDVAPQPMSSDFEKIRQEFGFPGDDRVVTKCFLLWAGVVGAISLEVFGQYGADMLTDPGVVF

DAQTRLLVAVLAEH 

>sp|P9WFG1|Y1823_MYCTU UPF0749 protein Rv1823 OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv1823 PE=1 SV=1 

MAESDRLLGGYDPNAGYSAHAGAQPQRIPVPSLLRALLSEHLDAGYAAVAAERERAAAPRCWQARAVSWM

WQALAATLVAAVFAAAVAQARSVAPGVRAAQQLLVASVRSTQAAATTLAQRRSTLSAKVDDVRRIVLADDAEG

QRLLARLDVLSLAAASAPVVGPGLTVTVTDPGASPNLSDVSKQRVSGSQQIILDRDLQLVVNSLWESGAEAISID

GVRIGPNVTIRQAGGAILVDNNPTSSPYTILAVGPPHAMQDVFDRSAGLYRLRLLETSYGVGVSVNVGDGLALP

AGATRDVKFAKQIGP 

>sp|P9WFG3|Y1825_MYCTU UPF0749 protein Rv1825 OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv1825 PE=1 SV=1 

MSENRPEPVAAETSAATTARHSQADAGAHDAVRRGRHELPADHPRSKVGPLRRTRLTEILRGGRSRLVFGTLAIL

LCLVLGVAIVTQVRQTDSGDSLETARPADLLVLLDSLRQREATLNAEVIDLQNTLNALQASGNTDQAALESAQAR

LAALSILVGAVGATGPGVMITIDDPGPGVAPEVMIDVINELRAAGAEAIQINDAHRSVRVGVDTWVVGVPGSLT



VDTKVLSPPYSILAIGDPPTLAAAMNIPGGAQDGVKRVGGRMVVQQADRVDVTALRQPKQHQYAQPVK 

>sp|P9WLQ9|Y1836_MYCTU Uncharacterized protein Rv1836c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1836c PE=1 SV=1 

MGRHSKPDPEDSVDDLSDGHAAEQQHWEDISGSYDYPGVDQPDDGPLSSEGHYSAVGGYSASGSEDYPDIP

PRPDWEPTGAEPIAAAPPPLFRFGHRGPGDWQAGHRSADGRRGVSIGVIVALVAVVVMVAGVILWRFFGDAL

SNRSHTAAARCVGGKDTVAVIADPSIADQVKESADSYNASAGPVGDRCVAVAVTSAGSDAVINGFIGKWPTEL

GGQPGLWIPSSSISAARLTGAAGSQAISDSRSLVISPVLLAVRPELQQALANQNWAALPGLQTNPNSLSGLDLPA

WGSLRLAMPSSGNGDAAYLAGEAVAAASAPAGAPATAGIGAVRTLMGARPKLADDSLTAAMDTLLKPGDVAT

APVHAVVTTEQQLFQRGQSLSDAENTLGSWLPPGPAAVADYPTVLLSGAWLSQEQTSAASAFARYLHKPEQLA

KLARAGFRVSDVKPPSSPVTSFPALPSTLSVGDDSMRATLADTMVTASAGVAATIMLDQSMPNDEGGNSRLSN

VVAALENRIKAMPPSSVVGLWTFDGREGRTEVPAGPLADPVNGQPRPAALTAALGKQYSSGGGAVSFTTLRLIY

QEMLANYRVGQANSVLVITAGPHTDQTLDGPGLQDFIRKSADPAKPIAVNIIDFGADPDRATWEAVAQLSGGS

YQNLETSASPDLATAVNIFLS 

>sp|P9WFP3|Y1842_MYCTU UPF0053 protein Rv1842c OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv1842c PE=1 SV=1 

MNLTDTVATILAILALTAGTGVFVAAEFSLTALDRSTVEANARGGTSRDRFIQRAHHRLSFQLSGAQLGISITTLAT

GYLTEPLVAELPHPGLVAVGMSDRVADGLITFFALVIVTSLSMVFGELVPKYLAVARPLRTARSVVAGQVLFSLLLT

PAIRLTNGAANWIVRRLGIEPAEELRSARTPQELVSLVRSSARSGALDDATAWLMRRSLQFGALTAEELMTPRSKI

VALQTDDTIADLVAAAAASGFSRFPVVEGDLDATVGIVHVKQVFEVPPGDRAHTLLTTVAEPVAVVPSTLDGDA

VMAQVRASALQTAMVVDEYGGTAGMVTLEDLIEEIVGDVRDEHDDATPDVVAAGNGWRVSGLLRIDEVASA

TGYRAPDGPYETIGGLVLRELGHIPVAGETVELTALDQDGLPDDSMRWLATVIQMDGRRIDLLELIKMGGHAD

PGSGRGR 

>sp|P9WQM5|Y1979_MYCTU Uncharacterized transporter Rv1979c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1979c PE=1 SV=1 

MVGPRTRGYAIHKLGFCSVVMLGINSIIGAGIFLTPGEVIGLAGPFAPMAYVLAGIFAGVVAIVFATAARYVRTNG

ASYAYTTAAFGRRIGIYVGVTHAITASIAWGVLASFFVSTLLRVAFPDKAWADAEQLFSVKTLTFLGFIGVLLAINLF

GNRAIKWANGTSTVGKAFALSAFIVGGLWIITTQHVNNYATAWSAYSATPYSLLGVAEIGKGTFSSMALATIVALY

AFTGFESIANAAEEMDAPDRNLPRAIPIAIFSVGAIYLLTLTVAMLLGSNKIAASDDTVKLAAAIGNATFRTIIVVG

ALISMFGINVAASFGAPRLWTALADSGVLPTRLSRKNQYDVPMVSFAITASLALAFPLALRFDNLHLTGLAVIARF

VQFIIVPIALIALARSQAVEHAAVRRNAFTDKVLPLVAIVVSVGLAVSYDYRCIFLVRGGPNYFSIALIVITFIVVPAM

AYLHYYRIIRRVGDRPSTR 

>sp|P9WLP9|Y1989_MYCTU Uncharacterized protein Rv1989c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv1989c PE=1 SV=1 

MSDALDEGLVQRIDARGTIEWSETCYRYTGAHRDALSGEGARRFGGRWNPPLLFPAIYLADSAQACMVEVER

AAQAASTTAEKMLEAAYRLHTIDVTDLAVLDLTTPQAREAVGLENDDIYGDDWSGCQAVGHAAWFLHMQGV

LVPAAGGVGLVVTAYEQRTRPGQLQLRQSVDLTPALYQELRAT 

>sp|P9WQM3|Y1999_MYCTU Uncharacterized transporter Rv1999c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv1999c PE=1 SV=1 

MRRPLDPRDIPDELRRRLGLLDAVVIGLGSMIGAGIFAALAPAAYAAGSGLLLGLAVAAVVAYCNAISSARLAARY

PASGGTYVYGRMRLGDFWGYLAGWGFVVGKTASCAAMALTVGFYVWPAQAHAVAVAVVVALTAVNYAGIQ

KSAWLTRSIVAVVLVVLTAVVVAAYGSGAADPARLDIGVDAHVWGMLQAAGLLFFAFAGYARIATLGEEVRDPA

RTIPRAIPLALGITLAVYALVAVAVIAVLGPQRLARAAAPLSEAMRVAGVNWLIPVVQIGAAVAALGSLLALILGVS

RTTLAMARDRHLPRWLAAVHPRFKVPFRAELVVGAVVAALAATADIRGAIGFSSFGVLVYYAIANASALTLGLDE

GRPRRLIPLVGLIGCVVLAFALPLSSVAAGAAVLGVGVAAYGVRRIITRRARQTDSGDTQRSGHPSAT 



>sp|P9WGF5|Y2025_MYCTU Probable cation efflux system protein Rv2025c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2025c PE=1 SV=1 

MTHDHAHSRGVPAMIKEIFAPHSHDAADSVDDTLESTAAGIRTVKISLLVLGLTALIQIVIVVMSGSVALAADTIH

NFADALTAVPLWIAFALGAKPATRRYTYGFGRVEDLAGSFVVAMITMSAIIAGYEAIARLIHPQQIEHVGWVALA

GLVGFIGNEWVALYRIRVGHRIGSAALIADGLHARTDGFTSLAVLCSAGGVALGFPLADPIVGLLITAAILAVLRTA

ARDVFRRLLDGVDPAMVDAAEQALAARPGVQAVRSVRMRWIGHRLHADAELDVDPALDLAQAHRIAHDAE

HELTHTVPKLTTALIHAYPAEHGSSIPDRGRTVE 

>sp|P9WFM5|Y205_MYCTU UPF0118 membrane protein Rv0205 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv0205 PE=1 SV=1 

MSASLDDASVAPLVRKTAAWAWRFLVILAAMVALLWVLNKFEVIVVPVLLALMLSALLVPPVDWLDSRGLPHA

VAVTLVLLSGFAVLGGILTFVVSQFIAGLPHLVTEVERSIDSARRWLIEGPAHLRGEQIDNAGNAAIEALRNNQAK

LTSGALSTAATITELVTAAVLVLFTLIFFLYGGRSIWQYVTKAFPASVRDRVRAAGRAGYASLIGYARATFLVALTDAA

GVGAGLAVMGVPLALPLASLVFFGAFIPLIGAVVAGFLAVVVALLAKGIGYALITVGLLIAVNQLEAHLLQPLVMG

RAVSIHPLAVVLAIAAGGVLAGVVGALLAVPTVAFFNNAVQVLLGGNPFADVADVSSDHLTEV 

>sp|P9WLJ5|Y2091_MYCTU Uncharacterized protein Rv2091c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2091c PE=1 SV=1 

MSGPQGSDPRQPWQPPGQGADHSSDPTVAAGYPWQQQPTQEATWQAPAYTPQYQQPADPAYPQQYPQP

TPGYAQPEQFGAQPTQLGVPGQYGQYQQPGQYGQPGQYGQPGQYAPPGQYPGQYGPYGQSGQGSKRSVA

VIGGVIAVMAVLFIGAVLILGFWAPGFFVTTKLDVIKAQAGVQQVLTDETTGYGAKNVKDVKCNNGSDPTVKK

GATFECTVSIDGTSKRVTVTFQDNKGTYEVGRPQ 

>sp|P9WLI9|Y2197_MYCTU Uncharacterized protein Rv2197c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2197c PE=1 SV=1 

MVSRYSAYRRGPDVISPDVIDRILVGACAAVWLVFTGVSVAAAVALMDLGRGFHEMAGNPHTTWVLYAVIVVS

ALVIVGAIPVLLRARRMAEAEPATRPTGASVRGGRSIGSGHPAKRAVAESAPVQHADAFEVAAEWSSEAVDRI

WLRGTVVLTSAIGIALIAVAAATYLMAVGHDGPSWISYGLAGVVTAGMPVIEWLYARQLRRVVAPQSS 

>sp|P9WLI7|Y2203_MYCTU Uncharacterized protein Rv2203 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2203 PE=1 SV=1 

MPGPHSPNPGVGTNGPAPYPEPSSHEPQALDYPHDLGAAEPAFAPGPADDAALPPAAYPGVPPQVSYPKRRH

KRLLIGIVVALALVSAMTAAIIYGVRTNGANTAGTFSEGPAKTAIQGYLNALENRDVDTIVRNALCGIHDGVRDKR

SDQALAKLSSDAFRKQFSQVEVTSIDKIVYWSQYQAQVLFTMQVTPAAGGPPRGQVQGIAQLLFQRGQVLVCS

YVLRTAGSY 

>sp|P9WLI5|Y2206_MYCTU Uncharacterized protein Rv2206 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2206 PE=1 SV=1 

MKLLGHRKSHGHQRADASPDAGSKDGCRPDSGRTSGSDTSRGSQTTGPKGRPTPKRNQSRRHTKKGPVAPA

PMTAAQARARRKSLAGPKLSREERRAEKAANRARMTERRERMMAGEEAYLLPRDRGPVRRYVRDVVDSRRN

LLGLFMPSALTLLFVMFAVPQVQFYLSPAMLILLALMTIDAIILGRKVGRLVDTKFPSNTESRWRLGLYAAGRASQ

IRRLRAPRPQVERGGDVG 

>sp|P9WLI1|Y2219_MYCTU Uncharacterized protein Rv2219 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2219 PE=1 SV=1 

MAKPRNAAESKAAKAQANAARKAAARQRRAQLWQAFTLQRKEDKRLLPYMIGAFLLIVGASVGVGVWAGG

FTMFTMIPLGVLLGALVAFVIFGRRAQRTVYRKAEGQTGAAAWALDNLRGKWRVTPGVAATGNLDAVHRVIG

RPGVIFVGEGSAARVKPLLAQEKKRTARLVGDVPIYDIIVGNGDGEVPLAKLERHLTRLPANITVKQMDTVESRLA

ALGSRAGAGVMPKGPLPTTAKMRSVQRTVRRK 

>sp|P9WGA7|Y2235_MYCTU Uncharacterized SURF1-like protein Rv2235 OS=Mycobacterium 



tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2235 PE=1 SV=1 

MPRLAFLLRPGWLALALVVVAFTYLCFTVLAPWQLGKNAKTSRENQQIRYSLDTPPVPLKTLLPQQDSSAPDAQ

WRRVTATGQYLPDVQVLARLRVVEGDQAFEVLAPFVVDGGPTVLVDRGYVRPQVGSHVPPIPRLPVQTVTITA

RLRDSEPSVAGKDPFVRDGFQQVYSINTGQVAALTGVQLAGSYLQLIEDQPGGLGVLGVPHLDPGPFLSYGIQ

WISFGILAPIGLGYFAYAEIRARRREKAGSPPPDKPMTVEQKLADRYGRRR 

>sp|P9WLH1|Y2237_MYCTU Uncharacterized protein Rv2237 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2237 PE=1 SV=1 

MLLPAANVIMQLAVPGVGYGVLESPVDSGNVYKHPFKRARTTGTYLAVATIGTESDRALIRGAVDVAHRQVRST

ASSPVSYNAFDPKLQLWVAACLYRYFVDQHEFLYGPLEDATADAVYQDAKRLGTTLQVPEGMWPPDRVAFDEY

WKRSLDGLQIDAPVREHLRGVASVAFLPWPLRAVAGPFNLFATTGFLAPEFRAMMQLEWSQAQQRRFEWLL

SVLRLADRLIPHRAWIFVYQLYLWDMRFRARHGRRIV 

>sp|P9WLG7|Y2240_MYCTU Uncharacterized protein Rv2240c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2240c PE=1 SV=1 

MLIGWRAVPRRHGGELPRRGALALGCIALLLMGIVGCTTVTDGTAMPDTNVAPAYRSSVSASVSASAATSSIRE

SQRQQSLTTKAIRTSCDALAATSKDAIDKVNAYVAAFNQGRNTGPTEGPAIDALNNSASTVSGSLSAALSAQLG

DALNAYVDAARAVANAIGAHASTAEFNRRVDRLNDTKTKALTMCVAAF 

>sp|P9WLF5|Y2272_MYCTU Uncharacterized protein Rv2272 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2272 PE=1 SV=1 

MADDSNDTATDVEPDYRFTLANERTFLAWQRTALGLLAAAVALVQLVPELTIPGARQVLGVVLAILAILTSGMGL

LRWQQADRAMRRHLPLPRHPTPGYLAVGLCVVGVVALALVVAKAITG 

>sp|P9WJI3|Y2287_MYCTU Uncharacterized Na(+)/H(+) exchanger Rv2287 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2287 PE=1 SV=1 

MNGRRTIGEDGLVFGLVVIVALVAAVVVGTVLGHRYRVGPPVLLILSGSLLGLIPRFGDVQIDGEVVLLLFLPAILY

WESMNTSFREIRWNLRVIVMFSIGLVIATAVAVSWTARALGMESHAAAVLGAVLSPTDAAAVAGLAKRLPRRAL

TVLRGESLINDGTALVLFAVTVAVAEGAAGIGPAALVGRFVVSYLGGIMAGLLVGGLVTLLRRRIDAPLEEGALSLL

TPFAAFLLAQSLKCSGVVAVLVSALVLTYVGPTVIRARSRLQAHAFWDIATFLINGSLWVFVGVQIPGAIDHIAGE

DGGLPRATVLALAVTGVVIATRIAWVQATTVLGHTVDRVLKKPTRHVGFRQRCVTSWAGFRGAVSLAAALAVP

MTTNSGAPFPDRNLIIFVVSVVILVTVLVQGTSLPTVVRWARMPEDVAHANELQLARTRSAQAALDALPTVAD

ELGVAPDLVKHLEKEYEERAVLVMADGADSATSDLAERNDLVRRVRLGVLQHQRQAVTTLRNQNLIDDIVLREL

QAAMDLEEVQLLDPADAE 

>sp|P9WLC7|Y2307_MYCTU Uncharacterized protein Rv2307c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2307c PE=1 SV=1 

MSLKRCRALPVVAIVALVASGVIMFIWSQQRRLIYFPSAGPVPSASSVLPAGRDVVVETQDGMRLGGWYFPHT

SGGSGPAVLVCNGNAGDRSMRAELAVALHGLGLSVLLFDYRGYGGNPGRPSEQGLAADARAAQEWLSGQSD

VDPARIAYFGESLGAAVAVGLAVQRPPAALVLRSPFTSLAEVGAVHYPWLPLRRLLLDHYPSIERIASVHAPVLVIA

GGSDDIVPATLSERLVAAAAEPKRYVVVPGVGHNDPELLDGRVMLDAIRRFLTETAVLGQ 

>sp|P9WPI7|Y2325_MYCTU Uncharacterized protein Rv2325c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2325c PE=1 SV=1 

MTTTSAPARNGTRRPSRPIVLLIPVPGSSVIHDLWAGTKLLVVFGISVLLTFYPGWVTIGMMAALVLAAARIAHIP

RGALPSVPRWLWIVLAIGFLTAALAGGTPVVAVGGVQLGLGGALHFLRITALSVVLLALGAMVSWTTNVAEISP

AVATLGRPFRVLRIPVDEWAVALALALRAFPMLIDEFQVLYAARRLRPKRMPPSRKARRQRHARELIDLLAAAIT

VTLRRADEMGDAITARGGTGQLSAHPGRPKLADWVTLAITAMASGTAVAIESLILHS 

>sp|P9WQI7|Y2326_MYCTU Uncharacterized ABC transporter ATP-binding protein Rv2326c 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2326c PE=1 SV=1 



MCCAVCGPEPGRIGEVTPLGPCPAQHRGGPLRPSELAQASVMAALCAVTAIISVVVPFAAGLALLGTVPTGLLAY

RYRLRVLAAATVAAGMIAFLIAGLGGFMGVVHSAYIGGLTGIVKRRGRGTPTVVVSSLIGGFVFGAAMVGMLA

AMVRLRHLIFKVMTANVDGIAATLARMHMQGAAADVKRYFAEGLQYWPWVLLGYFNIGIMIVSLIGWWALS

RLLERMRGIPDVHKLDPPPGDDVDALIGPVPVRLDKVRFRYPRAGQDALREVSLDVRAGEHLAIIGANGSGKTT

LMLILAGRAPTSGTVDRPGTVGLGKLGGTAVVLQHPESQVLGTRVADDVVWGLPLGTTADVGRLLSEVGLEAL

AERDTGSLSGGELQRLALAAALAREPAMLIADEVTTMVDQQGRDALLAVLSGLTQRHRTALVHITHYDNEADS

ADRTLSLSDSPDNTDMVHTAAMPAPVIGVDQPQHAPALELVGVGHEYASGTPWAKTALRDINFVVEQGDGVL

IHGGNGSGKSTLAWIMAGLTIPTTGACLLDGRPTHEQVGAVALSFQAARLQLMRSRVDLEVASAAGFSASEQD

RVAAALTVVGLDPALGARRIDQLSGGQMRRVVLAGLLARAPRALILDEPLAGLDAASQRGLLRLLEDLRRARGL

TVVVVSHDFAGMEELCPRTLHLRDGVLESAAASEAGGMS 

>sp|P9WFJ5|Y2345_MYCTU UPF0603 protein Rv2345 OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv2345 PE=1 SV=1 

MRLVRLLGMVLTILAAGLLLGPPAGAQPPFRLSNYVTDNAGVLTSSGRTAVTAAVDRLYADRRIRLWVVYVENFS

GQSALNWAQRTTRTSELGNYDALLAVATTGREYAFLVPSAMPGVSEGQVDNVRRYQIEPALHDGDYSGAAVA

AANGLNRSPSSSSRVVLLVTVGIIVIVVAVLLVVMRHRNRRRRADELAAARRVDPTNVMALAAVPLQALDDLSR

SMVVDVDNAVRTSTNELALAIEEFGERRTAPFTQAVNNAKAALSQAFTVRQQLDDNTPETPAQRRELLTRVIVS

AAHADRELASQTEAFEKLRDLVINAPARLDLLTQQYVELTTRIGPTQQRLAELHTEFDAAAMTSIAGNVTTATERL

AFADRNISAARDLADQAVSGRQAGLVDAVRAAESALGQARALLDAVDSAATDIRHAVASLPAVVADIQTGIKRA

NQHLQQAQQPQTGRTGDLIAARDAAARALDRARGAADPLTAFDQLTKVDADLDRLLATLAEEQATADRLNRSL

EQALFTAESRVRAVSEYIDTRRGSIGPEARTRLAEAKRQLEAAHDRKSSNPTEAIAYANAASTLAAHAQSLANAD

VQSAQRAYTRRGGNNAGAILGGIIIGDLLSGGTRGGLGGWIPTSFGGSSNAPGSSPDGGFLGGGGRF 

>sp|P9WFP1|Y2366_MYCTU UPF0053 protein Rv2366c OS=Mycobacterium tuberculosis (strain 

ATCC 25618 / H37Rv) GN=Rv2366c PE=1 SV=1 

MTGYYQLLGSIVLIGLGGLFAAIDAAISTVSPARVDELVRDQRPGAGSLRKVMADRPRYVNLVVLLRTSCEITATAL

LVVFIRYHFSMVWGLYLAAGIMVLASFVVVGVGPRTLGRQNAYSISLATALPLRLISWLLMPISRLLVLLGNALTP

GRGFRNGPFASEIELREVVDLAQQRGVVAADERRMIESVFELGDTPAREVMVPRTEMIWIESDKTAGQAMTL

AVRSGHSRIPVIGENVDDIVGVVYLKDLVEQTFCSTNGGRETTVARVMRPAVFVPDSKPLDALLREMQRDRNH

MALLVDEYGAIAGLVSIEDVLEEIVGEIADEYDQAETAPVEDLGDKRFRVSARLPIEDVGELYGVEFDDDLDVDTV

GGLLALELGRVPLPGAEVISHGLRLHAEGGTDHRGRVRIGTVLLSPAEPDGADDEEADHPG 

>sp|O53176|Y2449_MYCTU Putative trans-acting enoyl reductase Rv2449c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2449c PE=1 SV=3 

MTATPREFDIVLYGATGFVGKLTAEYLARAGGDARIALAGRSTQRVLAVREALGESAQTWPILTADASLPSTLQA

MAARAQVVVTTVGPYTRYGLPLVAACAAAGTDYADLTGEPMFMRNSIDLYHKQAADTGARIVHACGFDSVPS

DLSVYALYHAAREDGAGELTDTNCVVRSFKGGFSGGTIASMLEVLSTASNDPDARRQLSDPYMLSPDRGAEPEL

GPQPDLPSRRGRRLAPELAGVWTAGFIMAPTNTRIVRRSNALLDWAYGRRFRYSETMSVGSTVLAPVVSVVG

GGVGNAMFGLASRYIRLLPRGLVKRVVPKPGTGPSAAARERGYYRIETYTTTTTGARYLARMAQDGDPGYKAT

SVLLGECGLALALDRDKLSDMRGVLTPAAAMGDALLERLPAAGVSLQTTRLAS 

>sp|P9WJX1|Y2456_MYCTU Uncharacterized MFS-type transporter Rv2456c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2456c PE=1 SV=1 

MSGTVVAVPPRVARALDLLNFSLADVRDGLGPYLSIYLLLIHDWDQASIGFVMAVGGIAAIVAQTPIGALVDRTT

AKRALVVAGAVLVTAAAVAMPLFAGLYSISVLQAVTGIASSVFAPALAAITLGAVGPQFFARRIGRNEAFNHAGN

ASAAGATGALAYFFGPVVVFWVLAGMALISVLATLRIPPDAVDHDLARGMDHAPGEPHPQPSRFTVLAHNREL

VIFGAAVVAFHFANAAMLPLVGELLALHNRDEGTALMSSCIVAAQVVMVPVAYVVGTRADAWGRKPIFLVGFA

VLTARGFLYTLSDNSYWLVGVQLLDGIGAGIFGALFPLVVQDVTHGTGHFNISLGAVTTATGIGAALSNLVAGWI



VVVAGYDAAFMSLGALAGAGFLLYLVAMPETVDSDVRVRSRPTLGGK 

>sp|P9WLA1|Y2560_MYCTU Uncharacterized protein Rv2560 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2560 PE=1 SV=1 

MSQPPEHPGNPADPQGGNQGAGSYPPPGYGAPPPPPGYGPPPGTYLPPGYNAPPPPPGYGPPPGPPPPGYP

THLQSSGFSVGDAISWSWNRFTQNAVTLVVPVLAYAVALAAVIGATAGLVVALSDRATTAYTNTSGVSSESVDIT

MTPAAGIVMFLGYIALFALVLYMHAGILTGCLDIADGKPVTIATFFRPRNLGLVLVTGLLIVAVTFIGGLLCVIPGLIF

GFVAQFAVAFAVDRSTSPIDSVKASIETVGSNIGGSVLSWLAQLTAVLVGELLCFVGMLIGIPVAALIHVYTYRKLS

GGQVVEAVRPAPPVGWPPGPQLA 

>sp|P9WL89|Y2571_MYCTU Uncharacterized protein Rv2571c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2571c PE=1 SV=1 

MSASLLVRTACGGRAVAQRLRTVLWPITQTSVVAGLAWYLTHDVFNHPQAFFAPISAVVCMSATNVLRARRAQ

QMIVGVALGIVLGAGVHALLGSGPIAMGVVVFIALSVAVLCARGLVAQGLMFINQAAVSAVLVLVFASNGSVVF

ERLFDALVGGGLAIVFSILLFPPDPVVMLCSARADVLAAVRDILAELVNTVSDPTSAPPDWPMAAADRLHQQLN

GLIEVRANAAMVARRAPRRWGVRSTVRDLDQQAVYLALLVSSVLHLARTIAGPGGDKLPTPVHAVLTDLAAGT

GLADADPTAANEHAAAARATASTLQSAACGSNEVVRADIVQACVTDLQRVIERPGPSGMSA 

>sp|P9WL85|Y2575_MYCTU Uncharacterized protein Rv2575 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2575 PE=1 SV=1 

MTFNEGVQIDTSTTSTSGSGGGRRLAIGGGLGGLLVVVVAMLLGVDPGGVLSQQPLDTRDHVAPGFDLSQCR

TGADANRFVQCRVVATGNSVDAVWKPLLPGYTRPHMRLFSGQVGTGCGPASSEVGPFYCPVDKTAYFDTDFF

QVLVTQFGSSGGPFAEEYVVAHEYGHHVQNLLGVLGRAQQGAQGAAGSGVRTELQADCYAGVWAYYASTVK

QESTGVPYLEPLSDKDIQDALAAAAAVGDDRIQQQTTGRTNPETWTHGSAAQRQKWFTVGYQTGDPNICDTF

SAADLG 

>sp|P9WL83|Y2576_MYCTU Uncharacterized protein Rv2576c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2576c PE=1 SV=1 

MPAGVGNASGSVLDMTSVRTVPSAVALVTFAGAALSGVIPAIARADPVGHQVTYTVTTTSDLMANIRYMSAD

PPSMAAFNADSSKYMITLHTPIAGGQPLVYTATLANPSQWAIVTASGGLRVNPEFHCEIVVDGQVVVSQDGGS

GVQCSTRPW 

>sp|P9WL77|Y2585_MYCTU Uncharacterized lipoprotein Rv2585c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2585c PE=1 SV=1 

MAPRRRRHTRIAGLRVVGTATLVAATTLTACSGSAAAQIDYVVDGALVTYNTNTVIGAASAGAQAFARTLTGFG

YHGPDGQVVADRDFGTVSVVEGSPLILDYQISDDAVYSDGRPVTCDDLVLAWAAQSGRFPGFDAATQAGYVDI

ANIECTAGQKKARVSFIPDRSVVDHSQLFTATSLMPSHVIADQLHIDVTAALLSNNVSAVEQIARLWNSTWDLK

PGRSHDEVRSRFPSSGPYKIESVLDDGAVVLVANDRWWGTKAITKRITVWPQGADIQDRVNNRSVDVVDVAA

GSSGSLVTPDSYQRTDYPSAGIEQLIFAPQGSLAQSRTRRALALCVPRDAIARDAGVPIANSRLSPATDDALTDAD

GAAEARQFGRVDPAAARDALGGTPLTVRIGYGRPNARLAATIGTIADACAPAGITVSDVTVDTPGPQALRDGKI

DVLLASTGGATGSGSSGSCAMDAYDLHSGNGNNLSGYANAQIDGIISALAVSADPAERARLLAEAAPVLWDEM

PTLPLYRQQRTLLMSTKMYAVSRNPTRWGAGWNMDRWALAR 

>sp|P9WL73|Y2597_MYCTU Uncharacterized protein Rv2597 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2597 PE=1 SV=1 

MGNLLVVIAVALFIAAIVVLVVAIRRPKTPATPGGRRDPLAFDAMPQFGPRQLGPGAIVSHGGIDYVVRGSVTFR

EGPFVWWEHLLEGGDTPTWLSVQEDDGRLELAMWVKRTDLGLQPGGQHVIDGVTFQETERGHAGYTTEGT

TGLPAGGEMDYVDCASAGQGADESMLLSFERWAPDMGWEIATGKSVLAGELTVYPAPPVSA 

>sp|P9WL69|Y2599_MYCTU Uncharacterized protein Rv2599 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv2599 PE=1 SV=1 



MSRNRLFLVAGSLAVAAAVSLISGITLLNRDVGSYIASHYRQESRDVNGTRYLCTGSPKQVATTLVKYQTPAARAS

HTDTEYLRYRNNIVTVGPDGTYPCIIRVENLSAGYNHGAYVFLGPGFTPGSPSGGSGGSPGGPGGSK 

>sp|P9WP07|Y2637_MYCTU Uncharacterized membrane protein Rv2637 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2637 PE=1 SV=1 

MDVEALLQSIPPLMVYLVVGAVVGIESLGIPLPGEIVLVSAAVLSSHPELAVNPIGVGGAAVIGAVVGDSIGYSIGR

RFGLPLFDRLGRRFPKHFGPGHVALAERLFNRWGVRAVFLGRFIALLRIFAGPLAGALKMPYPRFLAANVTGGIC

WAGGTTALVYFAGMAAQHWLERFSWIALVIAVIAGITAAILLRERTSRAIAELEAEHCRKAGTTAA 

>sp|P9WPD7|Y2685_MYCTU Uncharacterized transporter Rv2685 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2685 PE=1 SV=1 

MSIIAITVFVAGYALIASDRVSKTRVALTCAAIMVGAGIVGSDDVFYSHEAGIDWDVIFLLLGMMIIVSVLRHTGV

FEYVAIWAVKRANAAPLRIMILLVLVTALGSALLDNVTTVLLIAPVTLLVCDRLGVNSTPFLVAEVFASNVGGAATL

VGDPPNIIIASRAGLTFNDFLIHMAPAVLVVMIALIGLLPWLLGSVTAEPDRVADVLSLNEREAIHDRGLLIKCGVV

LVLVFAAFIAHPVLHIQPSLVALLGAGVLVRFSGLERSDYLSSVEWDTLLFFAGLFVMVGALVKTGVVEQLARAAT

ELTGGNELLTVGLILGISAPVSGIIDNIPYVATMTPIVTELVAAMPGHVHPDTFWWALALSADFGGNLTAVAASA

NVVMLGIARRSGTPISFWKFTRKGAVVTAVSLVLSAVYLWLRYFVFG 

>sp|P9WG93|Y2723_MYCTU Uncharacterized membrane protein Rv2723 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2723 PE=1 SV=1 

MGASGLVWTLTIVLIAGLMLVDYVLHVRKTHVPTLRQAVIQSATFVGIAILFGIAVVVFGGSELAVEYFACYLTDE

ALSVDNLFVFLVIISSFGVPRLAQQKVLLFGIAFALVTRTGFIFVGAALIENFNSAFYLFGLVLLVMAGNLARPTGLE

SRDAETLKRSVIIRLADRFLRTSQDYNGDRLFTVSNNKRMMTPLLLVMIAVGGTDILFAFDSIPALFGLTQNVYLV

FAATAFSLLGLRQLYFLIDGLLDRLVYLSYGLAVILGFIGVKLMLEALHDNKIPFINGGKPVPTVEVSTTQSLTVIIIVLL

ITTAASFWSARGRAQNAMARARRYATAYLDLHYETESAERDKIFTALLAAERQINTLPTKYRMQPGQDDDLMT

LLCRAHAARDAHM 

>sp|P9WJW7|Y2994_MYCTU Uncharacterized MFS-type transporter Rv2994 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv2994 PE=1 SV=1 

MSRDPTGVGARWAIMIVSLGVTASSFLFINGVAFLIPRLENARGTPLSHAGLLASMPSWGLVVTMFAWGYLLD

HVGERMVMAVGSALTAAAAYAAASVHSLLWIGVFLFLGGMAAGGCNSAGGRLVSGWFPPQQRGLAMGIRQ

TAQPLGIASGALVIPELAERGVHAGLMFPAVVCTLAAVASVLGIVDPPRKSRTKASEQELASPYRGSSILWRIHAA

SALLMMPQTVTVTFMLVWLINHHGWSVAQAGVLVTISQLLGALGRVAVGRWSDHVGSRMRPVRLIAAAAAA

TLFLLAAVDNEGSRYDVLLMIAISVIAVLDNGLEATAITEYAGPYWSGRALGIQNTTQRLMAAAGPPLFGSLITTA

AYPTAWALCGVFPLAAVPLVPVRLLPPGLETRARRQSVRRHRWWQAVRCHAWPNGPRRPGPPGQPRRVRQ

GGTAITPPT 

>sp|P9WKZ9|Y3395_MYCTU Uncharacterized protein Rv3395c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv3395c PE=1 SV=1 

MTAAFASDQRLENGAEQLESLRRQMALLSEKVSGGPSRSGDLVPAGPVSLPPGTVGVLSGARSLLLSMVASVTA

AGGNAAIVGQPDIGLLAAVEMGADLSRLAVIPDPGTDPVEVAAVLIDGMDLVVLGLGGRRVTRARARAVVAR

ARQKGCTLLVTDGDWQGVSTRLAARVCGYEITPALRGVPTPGLGRISGVRLQINGRGR 

>sp|P9WP09|Y364_MYCTU Uncharacterized membrane protein Rv0364 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv0364 PE=1 SV=1 

MSTAVTAMPDILDPMYWLGANGVFGSAVLPGILIIVFIETGLLFPLLPGESLLFTGGLLSASPAPPVTIGVLAPCVA

LVAVLGDQTAYFIGRRIGPALFKKEDSRFFKKHYVTESHAFFEKYGKWTIILARFVPIARTFVPVIAGVSYMRYPVFL

GFDIVGGVAWGAGVTLAGYFLGSVPFVHMNFQLIILAIVFVSLLPALVSAARVYRARRNAPQSDPDPLVLPE 

>sp|P9WMT3|Y3659_MYCTU Putative conjugal transfer protein Rv3659c OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3659c PE=2 SV=1 



MLGDTEVLANLRVLQTELTGAGILEPLLSADGTTDVLVTAPDSVWVDDGNGLRRSQIRFADESAVRRLAQRLAL

AAGRRLDDAQPWVDGQLTGIGVGGFAVRLHAVLPPVATQGTCLSLRVLRPATQDLAALAAAGAIDPAAAALVA

DIVTARLAFLVCGGTGAGKTTLLAAMLGAVSPDERIVCVEDAAELAPRHPHLVKLVARRANVEGIGEVTVRQLVR

QALRMRPDRIVVGEVRGAEVVDLLAALNTGHEGGAGTVHANNPGEVPARMEALGALGGLDRAALHSQLAA

AVQVLLHVARDRAGRRRLAEIAVLRQAEGRVQAVTVWHADRGMSDDAAALHDLLRSRASA 

>sp|O69659|Y3691_MYCTU Uncharacterized membrane protein Rv3691 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3691 PE=1 SV=4 

MGAGPVIPTRLATVRRRRPWRGVLLTLAAVAVVASIGTYLTAPRPGGAMAPASTSSTGGHALATLLGNHGVEV

VVADSIADVEAAARPDSLLLVAQTQYLVDNALLDRLAKAPGDLLLVAPTSRTRTALTPQLRIAAASPFNSQPNCTL

REANRAGSVQWGPSDTYQATGDLVLTSCYGGALVRFRAEGRTITVVGSSNFMTNGGLLPAGNAALAMNLAG

NRPRLVWYAPDHIEGEMSSPSSLSDLIPENVHWTIWQLWLVVLLVALWKGRRIGPLVAEELPVVIRASETVEGR

GRLYRSRRARDRAADALRTATLQRLRPRLGVGAGAPAPAVVTTIAQRSKADPPFVAYHLFGPAPATDNDLLQLAR

ALDDIERQVTHS 

>sp|O69726|Y3760_MYCTU Uncharacterized membrane protein Rv3760 OS=Mycobacterium 

tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv3760 PE=1 SV=4 

MTSNPSSSADQPLSGTTVPGSVPGKAPEEPPVKFTRAAAVWSALIVGFLILILLLIFIAQNTASAQFAFFGWRWS

LPLGVAILLAAVGGGLITVFAGTARILQLRRAAKKTHAAALR 

>sp|P9WMS9|Y3789_MYCTU Uncharacterized protein Rv3789 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv3789 PE=1 SV=1 

MRFVVTGGLAGIVDFGLYVVLYKVAGLQVDLSKAISFIVGTITAYLINRRWTFQAEPSTARFVAVMLLYGITFAVQV

GLNHLCLALLHYRAWAIPVAFVIAQGTATVINFIVQRAVIFRIR 

>sp|P9WKV7|Y479_MYCTU Uncharacterized protein Rv0479c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0479c PE=1 SV=1 

MTNPQGPPNDPSPWARPGDQGPLARPPASSEASTGRLRPGEPAGHIQEPVSPPTQPEQQPQTEHLAASHAH

TRRSGRQAAHQAWDPTGLLAAQEEEPAAVKTKRRARRDPLTVFLVLIIVFSLVLAGLIGGELYARHVANSKVAQA

VACVVKDQATASFGVAPLLLWQVATRHFTNISVETAGNQIRDAKGMQIKLTIQNVRLKNTPNSRGTIGALDATIT

WSSEGIKESVQNAIPILGAFVTSSVVTHPADGTVELKGLLNNITAKPIVAGKGLELQIINFNTLGFSLPKETVQSTLN

EFTSSLTKNYPLGIHADSVQVTSTGVVSRFSTRDAAIPTGIQNPCFSHI 

>sp|P9WKU3|Y497_MYCTU Uncharacterized protein Rv0497 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0497 PE=1 SV=1 

MTGPHPETESSGNRQISVAELLARQGVTGAPARRRRRRRGDSDAITVAELTGEIPIIRDDHHHAGPDAHASQSP

AANGRVQVGEAAPQSPAEPVAEQVAEEPTRTVYWSQPEPRWPKSPPQDRRESGPELSEYPRPLRHTHSDRAP

AGPPSGAEHMSPDPVEHYPDLWVDVLDTEVGEAEAETEVREAQPGRGERHAAAAAAGTDVEGDGAAEARV

ARRALDVVPTLWRGALVVLQSILAVAFGAGLFIAFDQLWRWNSIVALVLSVMVILGLVVSVRAVRKTEDIASTLIA

VAVGALITLGPLALLQSG 

>sp|A5TZU0|Y567_MYCTA Uncharacterized protein MRA_0567 OS=Mycobacterium tuberculosis 

(strain ATCC 25177 / H37Ra) GN=MRA_0567 PE=1 SV=1 

MSTVLTYIRAVDIYEHMTESLDLEFESAYRGESVAFGEGVRPPWSIGEPQPELAALIVQGKFRGDVLDVGCGEAA

ISLALAERGHTTVGLDLSPAAVELARHEAAKRGLANASFEVADASSFTGYDGRFDTIVDSTLFHSMPVESREGYL

QSIVRAAAPGASYFVLVFDRAAIPEGPINAVTEDELRAAVSKYWIIDEIKPARLYARFPAGFAGMPALLDIREEPNG

LQSIGGWLLSAHLG 

>sp|P9WFS5|Y625_MYCTU TVP38/TMEM64 family membrane protein Rv0625c 

OS=Mycobacterium tuberculosis (strain ATCC 25618 / H37Rv) GN=Rv0625c PE=1 SV=1 

MSTHNDSAPTSRRRHIVRLVVFAGFLVGMFYLVAATDVIDVAAVRGAVSATGPAAPLTYVVVSAVLGALFVPGPI



LAASSGLLFGPLVGVFVTLGATVGTAVVASLVGRRAGRASARALLGGERADRTDALIERCGLWAVVGQRFVPGIS

DAFASYAFGTFGVPLWQMAVGAFIGSAPRAFAYTALGAAIGDRSPLLASCAIAVWCVTAIIGAFAARHGYRQWR

AHARGDGADGGVEDPDREVGAR 

>sp|P9WKS7|Y628_MYCTU Uncharacterized protein Rv0628c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0628c PE=1 SV=1 

MRIGVGVSTAPDVRRAAAEAAAHAREELAGGTPALAVLLGSRSHTDQAVDLLAAVQASVEPAALIGCVAQGIV

AGRHELENEPAVAVWLASGPPAETFHLDFVRTGSGALITGYRFDRTAHDLHLLLPDPYSFPSNLLIEHLNTDLPGT

TVVGGVVSGGRRRGDTRLFRDRDVLTSGLVGVRLPGAHSVSVVSQGCRPIGEPYIVTGADGAVITELGGRPPLH

RLREIVLGMAPDEQELVSRGLQIGIVVDEHLAVPGQGDFLIRGLLGADPTTGAIGIGEVVEVGATVQFQVRDAA

AADKDLRLAVERAAAELPGPPVGGLLFTCNGRGRRMFGVTDHDASTIEDLLGGIPLAGFFAAGEIGPVAGHNA

LHGFTASMALFVD 

>sp|P9WKR5|Y876_MYCTU Uncharacterized protein Rv0876c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0876c PE=1 SV=1 

MSGRRGDHPGRMAPTPGRRTRNGSVNGHPGMANYPPDDANYRRSRRPPPMPSANRYLPPLGEQPEPERSR

VPPRTTRAGERITVTRAAAMRSREMGSRMYLLVHRAATADGADKSGLTALTWPVMANFAVDSAMAVALANT

LFFAAASGESKSRVALYLLITIAPFAVIAPLIGPALDRLQHGRRVALALSFGLRTALAVVLIMNYDGATGSFPSWVLY

PCALAMMVFSKSFSVLRSAVTPRVMPPTIDLVRVNSRLTVFGLLGGTIAGGAIAAGVEFVCTHLFQLPGALFVVV

AITIAGASLSMRIPRWVEVTSGEVPATLSYHRDRGRLRRRWPEEVKNLGGTLRQPLGRNIITSLWGNCTIKVMV

GFLFLYPAFVAKAHEANGWVQLGMLGLIGAAAAVGNFAGNFTSARLQLGRPAVLVVRCTVLVTVLAIAAAVAGS

LAATAIATLITAGSSAIAKASLDASLQHDLPEESRASGFGRSESTLQLAWVLGGAVGVLVYTELWVGFTAVSALLIL

GLAQTIVSFRGDSLIPGLGGNRPVMAEQETTRRGAAVAPQ 

>sp|P9WKQ5|Y885_MYCTU Uncharacterized protein Rv0885 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0885 PE=1 SV=1 

MDRTRIVRRWRRNMDVADDAEYVEMLATLSEGSVRRNFNPYTDIDWESPEFAVTDNDPRWILPATDPLGRH

PWYQAQSRERQIEIGMWRQANVAKVGLHFESILIRGLMNYTFWMPNGSPEYRYCLHESVEECNHTMMFQE

MVNRVGADVPGLPRRLRWVSPLVPLVAGPLPVAFFIGVLAGEEPIDHTQKNVLREGKSLHPIMERVMSIHVAEE

ARHISFAHEYLRKRLPRLTRMQRFWISLYFPLTMRSLCNAIVVPPKAFWEEFDIPREVKKELFFGSPESRKWLCD

MFADARMLAHDTGLMNPIARLVWRLCKIDGKPSRYRSEPQRQHLAAAPAA 

>sp|P9WKQ1|Y888_MYCTU Uncharacterized protein Rv0888 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0888 PE=1 SV=1 

MDYAKRIGQVGALAVVLGVGAAVTTHAIGSAAPTDPSSSSTDSPVDACSPLGGSASSLAAIPGASVPQVGVRQ

VDPGSIPDDLLNALIDFLAAVRNGLVPIIENRTPVANPQQVSVPEGGTVGPVRFDACDPDGNRMTFAVRERGA

PGGPQHGIVTVDQRTASFIYTADPGFVGTDTFSVNVSDDTSLHVHGLAGYLGPFHGHDDVATVTVFVGNTPTD

TISGDFSMLTYNIAGLPFPLSSAILPRFFYTKEIGKRLNAYYVANVQEDFAYHQFLIKKSKMPSQTPPEPPTLLWPI

GVPFSDGLNTLSEFKVQRLDRQTWYECTSDNCLTLKGFTYSQMRLPGGDTVDVYNLHTNTGGGPTTNANLAQ

VANYIQQNSAGRAVIVTGDFNARYSDDQSALLQFAQVNGLTDAWVQVEHGPTTPPFAPTCMVGNECELLDKI

FYRSGQGVTLQAVSYGNEAPKFFNSKGEPLSDHSPAVVGFHYVADNVAVR 

>sp|P9WKP7|Y897_MYCTU Uncharacterized protein Rv0897c OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0897c PE=1 SV=1 

MSDHDRDFDVVVVGGGHNGLVAAAYLARAGLRVRLLERLAQTGGAAVSIQAFDGVEVALSRYSYLVSLLPSRIV

ADLGAPVRLARRPFSSYTPAPATAGRSGLLIGPTGEPRAAHLAAIGAAPDAHGFAAFYRRCRLVTARLWPTLIEPL

RTREQARRDIVEYGGHEAAAAWQAMVDEPIGHAIAGAVANDLLRGVIATDALIGTFARMHEPSLMQNICFLYH

LVGGGTGVWHVPIGGMGSVTSALATAAARHGAEIVTGADVFALDPDGTVRYHSDGSDGAEHLVRGRFVLVGV

TPAVLASLLGEPVAALAPGAQVKVNMVVRRLPRLRDDSVTPQQAFAGTFHVNETWSQLDAAYSQAASGRLPD



PLPCEAYCHSLTDPSILSARLRDAGAQTLTVFGLHTPHSVFGDTEGLAERLTAAVLASLNSVLAEPIQDVLWTDAQ

SKPCIETTTTLDLQRTLGMTGGNIFHGALSWPFADNDDPLDTPARQWGVATDHERIMLCGSGARRGGAVSGI

GGHNAAMAVLACLASRRKSP 

>sp|P9WKN3|Y955_MYCTU Uncharacterized protein Rv0955 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0955 PE=1 SV=1 

MNRVSASADDRAAGARPARDLVRVAFGPGVVALGIIAAVTLLQLLIANSDMTGAWGAIASMWLGVHLVPISIG

GRALGVMPLLPVLLMVWATARSTARATSPQSSGLVVRWVVASALGGPLLMAAIALAVIHDASSVVTELQTPSAL

RAFTSVLVVHSVGAATGVWSRVGRRALAATALPDWLHDSMRAAAAGVLALLGLSGVVTAGSLVVHWATMQE

LYGITDSIFGQFSLTVLSVLYAPNVIVGTSAIAVGSSAHIGFATFSSFAVLGGDIPALPILAAAPTPPLGPAWVALLIVG

ASSGVAVGQQCARRALPFVAAMAKLLVAAVAGALVMAVLGYGGGGRLGNFGDVGVDEGALVLGVLFWFTFV

GWVTVVIAGGISRRPKRLRPAPPVELDADESSPPVDMFDGAASEQPPASVAEDVPPSHDDIANGLKAPTADDE

ALPLSDEPPPRAD 

>sp|P9WKL7|Y970_MYCTU Uncharacterized protein Rv0970 OS=Mycobacterium tuberculosis 

(strain ATCC 25618 / H37Rv) GN=Rv0970 PE=2 SV=1 

MIHDLMLRWVVTGLFVLTAAECGLAIIAKRRPWTLIVNHGLHFAMAVAMAVMAWPWGARVPTTGPAVFFLL

AAVWFGATAVVAVRGTATRGLYGYHGLMMLATAWMYAAMNPRLLPVRSCTEYATEPDGSMPAMDMTAMN

MPPNSGSPIWFSAVNWIGTVGFAVAAVFWACRFVMERRQEATQSRLPGSIGQAMMAAGMAMLFFAMLFP

V 


