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ABSTRACT

The invention provides polypeptides encoded by open read-
ing frames present in the genome of Mycobacterium tuber-
culosis but absent from the genome of BCG and diagnostic
and prophylactic methodologies using these polypeptides.
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MTBN1
MTAEPEVRTLREVVLDQLGTAESRAYKMWLPPLTNPVPLNELIARDRRQPLRFALGIMDE
PRRHLODVWGVDVSGAGGNIGIGGAPQTGKSTLLQTMVMSAAATHS PRNVQFYCIDLGGG
GLIYLENLPHVGGVANRSEPDKVNRVVAEMQAVMRQRETTFKEHRVGSIGMYRQLRDDPS
QPVASDPYGDVFLIIDGWPGFVGEFPDLEGQVQDLAAQGLAFGVHVI ISTPRWTELKSRV
RDYLGTKIEFRLGDVNETQIDRITREIPANRPGRAVSMEKHHLMIGVPRFDGVHSADNLYV
EAITAGVTQIASQHTEQAPPVRVLPERIHLHELDPNPPGPESDYRTRWEIPIGLRETDLT
PAHCHMHTNPHLLIFGAAKSGKTTIAHATARAICARNSPQQVRFMLADYRSGLLDAVPDT
HLLGAGATNRNSASLDEAVQALAVNLKKRLPPTDLTTAQLRSRSWWSGFDVVLLVDDWHM
IVGAAGGMPPMAPLAPLLPAAADIGLHIIVTCQMSQAYKATMDKFVGAAFGSGAPTMFLS
GEKQEFPSSEFKVKRRPPGQAFLVSPDGKEVIQAPYIEPPEEVFAAPPSAGH

MTBNZ
MERMSHDPTAADIGTQVSDNALHGVTAGSTALTSVIGLVPAGADEVSAQAATAFTSEGIQ
LLASNASAQDQLHRAGEAVQDVARTYSQIDDGAAGVFAE *

MTBN3
MLWHAMPPELNTARLMAGAGPAPMLAAAAGWQTLSAALDAQAVELTARLNSLGEAWTGGG
SDKALAAATPMVVWLQOTASTQAKTRAMQATAQAAAYTQAMATTPSLPEIAANHI TQAVLT
ATNFFGINTIPIALTEMDYFIRMWNQAALAMEVYQAETAVNTLFEKLEPMASILDPGASQ
STTNPIFGMPSPGSSTPVGQLPPAATQTLGQLGEMSGPMQQLTQPLQQOVTSLFSQVGGTG
GGNPADEEAAQMGLLGTSPLSNHPLAGGSGPSAGAGLLRAESLPGAGGSLTRTPLMSQLI
EKPVAPSVMPAAAAGSSATGGAAPVGAGAMGQGAQSGGSTRPGLVAPAPLAQEREEDDED
DWDEEDDW*

MTBN4
MAEMKTDAATLAQEAGNFERISGDLKTQIDQVESTAGSLQGQWRGAAGTAAQAAVVRFQE
AANKQKQELDEISTNIRQAGVQYSRADEEQQQALSSQMGF *

MTBN5
MAADYDKLFRPHEGMEAPDDMAAQPFFDPSASFPPAPASANLPKPNGQTPPFTSDDLSER
FVSAPPPPPPPPPPPPPTPMPIAAGEPPSPEPAASKPPTPPMPIAGPEPAPPKPPTPPMPE
IAGPEPAPPKPPTPPMPIAGPAPTPTESQLAPPRPPTPQTPTGAPQQPESPAPHVPSHGP
HOPRRTAPAPPWAKMPIGEPPPAPSRPSASPAEPPTRPAPQHSRRARRGHRYRTDTERNV
GKVATGPSIQARLRAEEASGAQLAPGTEPSPAPLGQPRSYLAPPTRPAPTEFPPSPSPQOR
NSGRRAERRVHPDLAAQHAAAQPDSITAATTGGRRRKRAAPDLDATQKSLRPAAKGPKVK
KVKPQKPKATKPPKVVSQRGWRHWVHALTRINLGLSPDEKYELDLHARVRRNPRGSYQIA
VVGLKGGAGKTTLTAALGSTLAQVRADRILALDADPGAGNLADRVGRQSGATIADVLAEK
ELSHYNDIRAHTSVNAVNLEVLPAPEYSSAQRALSDADWHFIADPASRFYNLVLADCGAG
FFDPLTRGVLSTVSGVVVVASVSIDGAQQASVALDWLRNNGYQDLASRACVVINHIMPGE
PNVAVKDLVRHFEQQVQPGRVVVMPWDRHIAAGTEISLDLLDPIYKRKVLELAAALSDDF
ERAGRR*

FIG. 1A
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MTBN6
LSAPAVAAGPTAAGATAARPATTRVTILTGRRMTDLVLPAAVPMETYIDDTVAVLSEVLE
DTPADVLGGFDFTAQGVWAFARPGSPPLKLDQSTL.DDAGVVDGSLLTLVSVSRTERYRPLV
EDVIDATAVLDESPEFDRTALNRFVGAAIPLLTAPVIGMAMRAWWETGRSLWWPLAIGIL
GIAVLVGSFVANRFYQSGHLAECLLVTTYLLIATAAALAVPLPRGVNSLGAPQVAGAATA
VLFLTLMTRGGPRKRHELASFAVITAIAVIAAAAAFGYGYQDWVPAGGIAFGLFIVTNAA
KLTVAVARIALPPIPVPGETVDNEELLDPVATPEATSEETPTWQAI IASVPASAVRLTER
SKLAKQLLIGYVTSGTLILAAGATIAVVVRGHFFVHSLVVAGLITTVCGFRSRLYAERWCA
WALLAATVATPTGLTAKLIIWYPHYAWLLLSVYLTVALVALVVVGSMAHVRRVSPVVKRT
LELIDGAMIAAITPMLLWITGVYDTVRNIRF*

MTBN7
MAEPLAVDPTGLSAAAAKLAGLVFPQPPAPIAVSGTDSVVAAINETMPSIESLVSDGLPG
VKAALTRTASNMNAAADVYAKTDQSLGTSLSQYAFGSSGEGLAGVASVGGQPSQATQLLS
TPVSQVITQLGETAAELAPRVVATVPQLVQLAPHAVOMSONASPIAQTISQTAQQAAQSA
QGGSGPMPAQLASAEKPATEQAEPVHEVTNDDQGDQGDVQPAEVVAAARDEGAGASPGQQ
PGGGVPAQAMDTGAGARPAASPLAAPVDPSTPAPSTTTTL *

MTBN8
MSITRPTGSYARQMLDPGGWVEADEDTFYDRAQEYSQVLQRVTDVLDTCRQQKGHVFEGG
LWSGGAANAANGALGANINQLMTLQDYLATVITWHRHIAGLIEQAKSDIGNNVDGAQREI
DILENDPSLDADERHTAINSLVTATHGANVSLVAETAERVLESKNWKPPKNALEDLLQQK
SPPPPDVPTLVVPSPGTPGTPGTPITPGTPITPGTPITPIPGAPVIPITPTPGTPVTPVT
PGKPVTPVTPVKPGTPGEPTPITPVTPPVAPATPATPATPVTPAPAPHPQPAPAPAPSPG
POPVTPATPGPSGPATPGTPGGEPAPHVKPAALAEQPGVPGQHAGGGTQSGPAHADESAA
SVTPAAASGVPGARAAAAAPSGTAVGAGARSSVGTAAASGAGSHAATGRAPVATSDKAAA
PSTRAASARTAPPARPPSTDHIDKPDRSESADDGTPVSMIPVSAARAARDAATAAASARQ
RGRGDALRLARRIAAATLNASDNNAGDYGFFWITAVTTDGSIVVANSYGLAYIPDGMELPN
KVYLASADHAIPVDEIARCATYPVLAVOAWAAFHDMTLRAVIGTAEQLASSDPGVAKIVL
EPDDIPESGKMTGRSRLEVVDPSAAAQLADTTDQRLLDLLPPAPVDVNPPGDERHMLWFE
LMKPMTSTATGREAAHLRAFRAYAAHSQETATLHQAHTATDAAVQRVAVADWLYWQYVTGL
LDRALAAACH*

FIG. 1B
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mtbnl
atgactgetg aaccggaagt

1

51 gcteggecact getgaatcge
101 ccaatccggt ccegetcaac
151 ctgcgatttg cecetggggat
201 tgtgtggggce gtagacgttt
251 gcgcacctca aaccgggaag
301 gccgecgeca cacactcacc
351 aggtggegge gggctgatcet
401 tagccaatcg gtecegagecc
451 caagccegtca tgeggcaacg
501 ctcgatcggg atgtaccgge
551 cgteccgatce atacggegac
601 tttgtcggeg agttccccga
651 ccaggggctg gcgttecggeg
701 cagagctgaa gtcgcecgtgtt
751 cggcttggtg acgtcaatga
801 ccecggcgaat cgtcegggtce
851 tgatcggcgt geccaggttc
901 gaggcgatca ccgcgggggt
551 ggcacctccg gtgecgggtcece
1001 acccgaaccc gecgggacca
1051 cegategget tgegegagac
1101 cacgaacccg cacctactga
1151 cecattgecca cgegatcogeg
1201 caggtgcggt tcatgctegce
1251 geceggacacce catetgetgg
1301 cgctagacga ggccgttcaa
1351 ccgecgaccg acctgacgac
1401 cggatttgac gtcgtgcttc
1451 ccgecggggg gatgeegecg
1501 gcggcagata tcgggttgca
1551 ttacaaggca accatggaca
1601 ctccgacaat gttecttteg
1651 ttcaaggtca agcggegcecce
1701 cggcaaagag gtcatccagg
1751 tcgecagcacc cccaagcgcec
mtbn2

1 atggaaaaaa tgtcacatga
51 gagcgacaac gctctgcacg
101 cggtgaccgg getggttece
151 gcgacggcegt tcacatcgga
201 ggcccaagac cagctccacc
251 gcacctattc geaaatcgac

acggacgcetg
gtgcgtacaa
gagctcatcg
catggatgaa
ccggggecgg
tcgacgctac
gcgcaacgtt
atctcgaaaa
gacaaggtca
ggaaaccace
agctgegtga
gtctttectga
ccttgagggg
tccacgtcat
cgcgactacce
aacccagatc
gggcagtgtce
gacggcgtge
gacgcagatc
tgccggageg
gagtccgact
ggacctgacg
tcttcggtgce
cgcgceceattt
ggactaccgc
gcgceggege
gcactggcgg
ggcgcagceta
tggtcgacga
atggcaccgc
catcattgtc
agttcgtegg
ggcgagaagce
ccctggecag
ceeectacat
ggttaa

cgcgaggttg
gatgtggctg
ccecgtgateg
ccgegeegece
cggcaacatce
tgcagacgat
cagttctatt
ccttccacac
accgggtggt
ttcaaggaac
cgatccaagt
tcatcgacgg
caggttcaag
catctccacg
tcggcaccaa
gaccggatta
gatggaaaag
acagcgccga
gcttcecage
tatccacctg
accgcactcg
ccggctcact
ggccaaatcg
gtgcccgaaa
tcgggeetge
gatcaaccgc
tcaacctgaa
cgctegegtt
ttggcacatg
tggceccegtt
acctgtcaga
cgccgecattc
aggaattccc
gcatttcteg
cgagcctcecea

tccgatcgect gccgacattg

gcgtgacggce
gcgggggccyg
gggcatccaa
gtgcgggega
gacggcgecyg

FIG. 2A

cggctcgacyg
atgaggtctc
ttgectggett
agcggtccag
ccggegtett
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tgctggacca
ccgeegttga
gcgacaaccc
atctacagga

ggtattgggg
ggtgatgtcg
gcatcgacct
gtcggtgggg
cgcagagatg
accgagtggg
caacccgttg
atggcceggt
atctggecge
ccacgctgga
gatcgagttc
cecgegagat
caccatctga
taacctggtg
acaccgaaca
cacgaactcg
ctgggagatt
gccacatgeca
ggcaagacga
cagtccccag
tggacgcggt
aacagcgcgt
gaagcggttg
cgtggtggag
atcgtggatyg
attgeccggeg
tgagccaggce
gggtcgggeg
atccagtgag
tctcgceccaga
gaagaagtgt

gcacgcaagt
gcgctgacgt
cgcccaagceyg
ccaatgcatc
gacgtcgccc
cgccgaatag



Patent Application Publication Sep. 27,2007 Sheet 4 of 8

mtbn3

1 atgctgtggc
51  cggegegggt
101 tttecggcggc
151 tctctgggag
201 tgcaacgccg
251 ccegtgegat
301 gccacgacgc
351 cgtccettacg
401 tgaccgagat
451 atggaggtct
501 cgagccgatyg
551 acccgatcett
601 ttgcegeegg
651 cccgatgcag
701 gccaggtggg
751 cagatgggcc
801 tggatcaggc
851 ctggcgcagg
901 gaaaagccgg
951 ggcgacgggt
1001 cgcaatccgg
1051 gcgcaggagc
1101 ctggtga
mtbn4é

1 atggcagaga
51 tttecgagegg
101 cgacggcagg
151 gececaggecg
201 ggaactcgac
251 cgagggccga
301 tga

mtbnb5

1 atggcggcecg
51 tccggacgat
101 cgceggegece
151 cccecgacgt
201 gccacccecca
251 caggagagcc
301 cccatgcccea
351 ccceatgecce
401 ctcegatgec

acgcaatgcc
ccggctcecaa
tetggacget
aagcctggac
atggtggtct
gcaggcgacg
cgtegetgec
gccaccaact
ggattattte
accaggccga
gegtegatec
cggaatgece
cggctaccca
cagctgaccce
cggecaccgge
tgctcggeac
cccagegegg
tgggtegttg
ttgcceecte
ggcgececgcete
cggctccacce
gtgaagaaga

tgaagaccga
atctcecggeg
ttcgttgcag
cggtggtgcg
gagatctcga
cgaggagcag

accggagcta
tgcttgegge
caggcegtcg
tggaggtgge
ggctacaaac
gcgeaageceg
ggagatcgcc
tctteggtat
atccgtatgt
gaccgeggtt
ttgatcececgg
tececetggea
gaccctecggce
agccgcectgcea
ggcggcaacc
cagtccgcetg
gcgegggect
acccgcacgc
ggtgatgccg
cggtgggtge
aggccgggte
cgacgaggac

tgcegcetacc
acctgaaaac
ggccagtggce
cttccaagaa
cgaatatteg

cagcaggcgc

actacgacaa gctettecgg
atggcagcgc agccgttett

cgcatcggea
ccgacgacct
cccceccaccte
gecctegeey
tecgecggace
atcgceggac
catcgececgga

aacctaccga
gtcggagegg
cgceteegee
gaaccggccyg
cgaaccggcec
ccgaaccggce
cctgecacccea

FIG. 2B

aataccgcac
ggccgceggga
agttgaccgce
agcgacaagg
cgegtceaaca
cggcatacac
gccaaccaca
caacacgatc
ggaaccaggc
aacacgettt
cgcgagccag
gctcaacacc
caactgggtyg
gcaggtgacg
cagccgacga
tcgaaccatc
gctgegegeg
cgctgatgtce
gcggetgetg
gggagcgatg
tggtcgegece
gactgggacg

ctcgcgcagg
ccagatcegac
gcggcegeggce
gcagccaata

tcaggceggce
tgtcctcgca

ccgcacgaag
cgaccecagt

agcccaacgg
ttegtgtegg
aactccgatg
catctaaacc
ccacccaaac
cccacccaaa
ccecaaccga
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ggctgatggce
tggcagacgce
gcgcctgaac
cgcttgeggce
caggccaaga
ccaggecaty
tcacccaggce
ccgatcgegt
agccctggea
tcgagaaget
agcacgacga
ggttggccag
agatgagcgg
tcgttgtteca
ggaagccgeg
cgetggetgg
gagtcgetac
tcagctgatc
cecggategte
ggccagggtg
ggcaccgcetc
aagaggacga

aggcaggtaa
caggtggagt
ggggacggee
agcagaagca
gtccaatact
aatgggcttc

gtatggaagc
gcttcgtttce
ccagacteceg
ceceegecgece
ccgatcgeeg
acccacacce
cacccacacc
ccacccacac
atcccagttg
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451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1801
1851
2001

gcgcccceca
accggaatca
ggcgcacege
ccgeecgete
gcctgeccce
cagacaccga
gcgeggetge
ggagcccteg
ccaccecgecec
aactceggtce
acatgecegeg
gtcgecegeaa
aggccggegy
gaaggccacg
gggtgcatge
tacgagctgg
tcagategece
cagcagcgtt
gctctagacyg
acaatcgggc
actacaacga
gtgctgccgg
cgactggcat
tggctgattg
teccacggtgt
acaacaggcg
atttggcgag
cceaatgteg
acccggeeogg
ccgagatttce
gaattggecg
a

mtbné

1
51
101
151
201
251
301
351
401
451
501

ttgagcgeac
tgcgeggect
ccgatttggt
accgtcgegyg
cggcggctte
gatcgcegec
gacgggtcac
accgttggte
ctgagttcga
cttttgaccg
tgggcgtage

gaccaccgac
ccggegeccec
accagcaccg
cgtcecagacc
caacactccc
acgaaacgtc
gggcagagga
ccagcgcecegt
cgcgccgaca
ggcgtgccga
gcgcaaccty
gcegtgeageg
ccaaggggcec
aagccgcceca
gttgacgcga
acctgcacgce
gtegteoggtce
ggggtcgacy
cggatccagg
gcgaccatcg
catcecgegea
caccggaata
ttcatcgceg
tggggccgge
ceggtgtegt
tcggtegegt
ccgegeatge
cagttaaaga
gtcgtggtea
actcgacttg
cagcgctatc

ctgetgttge
gccaccacce
actgccageg
tgcttteega
gactttaccg
gctgaagctce
tgctgactct
gaggatgtca
ccgcacggca
cgccegteat

ttgtggtgge

accacaaacg
acgtacccte
ccetgygeaa
gtctgegtec
gacgtgcgeg
gggaaggtag
agcatcegge
tgggccaacc
gaacctcccce
gcgacgegtce
attcaattac
ccggatetceg
gaaggtgaag
aagtggtgtc
atcaacctgg
tegagtecge
tcaaaggtgg
ttggctcagg
cgceggaaac
ctgatgtgcet
cacactagceg
cagctcggeg
atcctgegtce
ttettcgacce
ggtcgtggea
tggactggtt
gtggtcatcea
cctggtgegy
tgcegtggga
ctcgacccta
cgacgatttc

tgctggtect
gggtgacgat
gcggtgccega
ggtgttggaa
cgcaaggegt
gaccagtcac
ggtgtcagtc
tegacgegat
ttgaatcgcet
cgggatggcg
cgttggcgat

FIG. 2C

ccaaccggag
gcacgggcca
agatgccaat
ccggccgaac
ccggggtceac
caactggtcce
gcgcagceteg
gagatcgtat
ccagccccte
caccccecgatt
ggccgcaacce
acgcgacaca
aaggtgaagc
gcagcgegge
gcctgteace
cgcaatcccece
ggctggcaaa
tgcgggecga
ctcgecgatce
tgcagaaaaa
tcaatgcggt
cagcgcgege
gaggttttac
cgctgacccg
agtgtctcaa
gcgcaacaac
atcacatcat
catttegaac
caggcacatt
tctacaageg

gagagggctg

accgecgegqg
cctgaccggce
tggaaactta
gacacgccegg
gtgggcgtte
tcgatgacge
agtcgeaccg
cgcegtgett
ttgtgggggce
atgcgggegt
tggeatcetg
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cgcegcagcea
catcaacccece
cggcgaaccc
caccgacccg
cgctatcecgea
atccatcecag
cececggaac
ctggcteege
gcegeagege
tagcecgeccea
actggcggtc
gaaatcctta
cccagaaacc
tggcgacatt
cgacgagaag
gcgggtcegta
accacgctga
ccggatectg
gggtagggceg
gagctgtege
caatctggaa
tcagcgacgce
aacctcgtcet
cggcgtgctg
tcgacggege
ggttaccaag
gccgggagaa
agcaagttca
gcggccggaa
caaggtcctc
gacgtcgttg

gggcaaccgc
agacggatga
tattgacgac
ctgatgtact
gectegteceg
cggggtggtce
agcgctaccyg
gacgagtcac
ggcgatcceg
ggtgggaaac
gggatcgcetg
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551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501

tgctggtagg
gccgagtgec
gctggcegtyg
ttgceggege
ggccctcegga
cgcggtcecatc
tceccegeggg
aagctgaccg
cggcgaaacc
aggctaccag
ccegegtecg
tctgatcgga
tcgeggtegt
ggtttgatca
ctggtgtgceg
tgacggccaa
agcgtctacc
ggctcacgte
tcgacggege
ggggtgtacg

mtbn7
atggctgaac cgttggecegt
gaaattggcce ggcctegttt

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

gcggaacgga
gaatcgctgg
aacagcatcc
agtcactggg
ggcctggetg
gctgctgagce
ccgctgagcet
ctggetecge
gacgatcagt
gcggeccaat
caagcggagc
cgacgtgcag
gcgcatcacc
gataccggag
cgatcecgteg

cagcttecgtc
tactggtcac
ccgttgeege
cgctacggec
agcgtcatga
gcggccgeeg
ggggatcgca
tcgcggtege
gtggacaacg
cgaagaaacc

cggtceggcet
tacgtcacgt
ggtgcgcggg
cgaccgtctg
tgggegttge
actcatcatc
tcacggtagce
cggcgegttt
catgatcgcet
acacggteccg

ttcggtggta
tcagtgacgg
aacatgaacg
aaccagtttg
gcgtcgecte
acacccgtgt
ggcaccccgt
acgccgttcea
caaaccgccece
gcccgeacag
cggtccacga
ccggccgagyg
gggccagcag
ccggtgeceg
actccggeac

gcgaacaggt
gacgtatctg
gcggggtcaa
gtgctgtttt
gttggcgteg
ctgecettegg
ttcgggcetgt
gcggatcgeg
aggagttgcet
ccgacctggce
caccgagcge
cgggcacccet
cacttectttg
cggatttcgce
tggcggcgac
tggtacccge
cctggttgeg
caccggtcegt
gcecatecatte
caatatccgg

cgatcecacce

ttececgecagcec

gcagcaatca
gctgeceegge
cggcggcgga
agccagtatg
ggtcggtggt
cacaggtcac
gttgttgcga
gatgtcgcaa
aacaggccgce
cttgeccageg
agtgacaaac
tcgttgeege
cccggcgggyg
cccagcggceg
cctcaacaac

FIG. 2D

tctaccagag
ctgatcgcaa
ctcgttgggg
tgaccttgat
tttgcegtga
ctatggatac
tcattgtgac
ctgcegecga
cgatccegte
aggccatcat
agcaaactgg
gattctggct
tacacagcct
tcgeggettt
ggtcgcgatt
actatgcctg
ctegtggtgg
aaaacgaact
ccatgctgcet
ttctga

ggcttgageg
tceggegecg
acgagaccat
gtgaaagccg
cgtctatgeg
cattcggctce
cagccaagtc
gacccagctc
cggtgccgca
aacgcatccc
ccagagcgcg
ctgaaaaacc
gacgatcagg
ggcacgtgac
gcgtteccge
agtccgetgg
cacaacgttg
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cggccacctg
ccgeegeagce
gcgccacaag
gacgcggggce
tcaccgetat
caggactggg
gaatgcggcec
ttcecggtacce
gcgacccecgg
cgegteggtg
ccaagcaact
gceggtgceca
ggtggtcgeg
acgccgagcg
ccgacgggte
gctgttgttg
tcgggtcgat
ctggaattga
gtggatcacc

cagcggccgce
atcgcggtca
gccaagcatc
ccectgacteg
aagaccgatc
gtcgggcgaa
aggctaccca
ggcgagacgg
actcgttcag
ccatcgctca

cagggcggea
ggccaccgag
gcgaccaggg
gaaggcgecg
gcaagccatg
cggcccecgt
tag
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mtbns

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151

atgagtatta
gggcggctgg
aatatagcca
cagcagaaag
caatgctgcece
tgcaggatta
ttgattgage
acgggagatc
gccatacege
agtctggteg
acctccgaag
ceccagacgt
ccgggaacce
cacacccate
cteceegteac
gtcaaaccgg
cceggtegee
ctccegetee
cceccagecgg
gggcacccca
cggagcaacc

gggcctgecce

gtecagtgte.

ccgtgggage
gcggggtegce
ggcggcggcea
ccegecegece
gcagatgacg
ggcacgcgac
gtgatgcgct
gacaacaacyg
cgacggttec
acgggatgga
atceccggttg
gcaagcctgg
ccgeggagcea
gagccagatg
ggaggtcgtc
agcgtttget
ggcgatgagce
cacecgctace
ctgcccactce
gcggcegtcec
caccgggttg

ccaggccgac
gtggaagccg
ggttttgcaa
gccacgtcett
aacggcgecc
tctegecacg
aagctaaatc
gatatcctgg
catcaattca
ccgagaccegce
aacgcactcg
gcctacccetg
cgatcaccce
¢cgggagege
gceggtgace
gcacaccagg
ccggcecacac
acacccgcag
ttacaccgge
gggggcgage
tggtgtgecg
atgcggacga
ccgggcgeac
gggcgegegt
atgctgccac
ccgagcacgce
gtcgaccgat
gtacgccggt
gcecgecactg
gcggttggeg
cgggcgacta
atcgtegtag
attgccgaat
acgaaattge
gcggctttece
gttggccagt
acattccgga
gacccctegg
cgacttgttg
ggcacatgct
ggccgcgagg
acaggagatt
agcgtgtggce
ctecgaccggg

gggcagctat gccagacaga

atgaagacac

agggtcaccg
cgaaggcggce
tgggtgcaaa
gtgattacct
cgatatcggc
agaatgaccc
ttggtcacgg
tgagcgggtyg
aggatttgcet
gtcgtgecat
gggaaccceyg
cggtaactce
ccgggcaagce
cgagccaacc
cggcaaccce
ccggetecgg
cactcceggt
cggecgecegcea
ggccagcatg
atcegecgeg
gggcggcggce
tcgagecotgg
tgggcgggeg
gggcggcecte
cacatcgaca
gtcgatgatc
cagctgccag
cgacgcatcg
cgggttcecttc
ccaacagcta
aaggtgtact
acgctgtgece
acgacatgac
tcggatcecceg
gagcggcaaa
cggcggctca
ccgecggege
gtggttcgag
ccgctecatet
gecectgeacce
cgtecgeggac
ccetggecege

FIG. 2E

tttctatgac
atgtattgga
ctatggtecg
catcaatcaa
ggcacaggca
aataatgtgg
tagcctggat
cgacgcatgyg
ctggaatcca
tcagcagaag
cccegggeac
atcaccccgg
gatcacacca
cggtcaccce
ccgatcacgce
ggccacgecc
caccggegcc
ccgtetggte
cgtcaaaccc
€999¢99999
tcggtgacgce
cgcegegecg
gtacggccegce
ccggtggeta
ggcgeggacg
aacccgateg
ceggtgtegg
cgcccgccag
cggeggeget
tggatcaccg
tgggctggee
tggcecagege
acctacccgg
gctgcgggeg
gtgtggccaa
atgacgggec
gctggcegac
cggtggatgt
ctgatgaagc
gcgggegttce
aagcgcacac
tggctgtact
cgcatgctga
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tgctggatcce

cgggcccagg
cacctgecge
gcggcgecegce
ttgatgacge
tattgecggg
atggcgctca
gctgatgagc
ggccaatgtc
agaattggaa
tcgecgecac
accgggcaca
gaaccccaat
acgcccggca
ggtgaccecg
cggteaccce
gttaccccag
atcgectggg
cagcaacacce
gcggcgttygg
gacgcagtceg
cggctgcgge
agcggtaccg
ggcctcggge
ccteggacaa
gcacctcctyg
cagcgagtet
cggcteggge
cgtggeegeg
caacgcgtec
cggtgaccac
tacatacccg
ggatcacgca
tcttggeegt
gtgatcggta
gattgtgctg
ggtcgegget
actaccgatc
caatccaccg
ccatgaccag
cgggcctacg
tgcgactgac
ggcaatacgt
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PROTEINS EXPRESSED BY MYCOBACTERIUM
TUBERCULOSIS AND NOT BY BCG AND THEIR
USE AS DIAGNOSTIC REAGENTS AND VACCINES

[0001] This application is a divisional, and claims priority,
of U.S. application Ser. No. 10/009,383, filed Mar. 4, 2002,
which claims priority of International Application No. PCT/
US00/12257, filed May 4, 2000, which claims priority of
U.S. Provisional Application No. 60/132,505, filed May 4,
1999. The disclosures of U.S. application Ser. No. 10/009,
383, International Application No. PCT/US00/12257, and
U.S. Provisional Application No. 60/132,505 are incorpo-
rated herein by reference in their entirety.

[0002] The invention is in the field of tuberculosis and,
specifically, reagents useful for generating immune
responses to Mycobacterium tuberculosis and for diagnos-
ing infection and disease in a subject that has been exposed
to M. tuberculosis.

BACKGROUND OF THE INVENTION

[0003] Tuberculosis infection continues to be a world-
wide health problem. This situation has recently been greatly
exacerbated by the emergence of multi-drug resistant strains
of M. tuberculosis and the international AIDS epidemic. It
has thus become increasingly important that effective vac-
cines against and reliable diagnostic reagents for M. tuber-
culosis be produced.

[0004] The disclosure of U.S. Pat. No. 6,087,163 is incor-
porated herein by reference in it entirety.

SUMMARY OF THE INVENTION

[0005] The invention is based on the inventor’s discovery
that a polypeptide encoded by an open reading frame (ORF)
in the genome of M. tuberculosis that is absent from the
genome of the Bacille Calmette Guerin (BCG) strain of M.
bovis elicited a delayed-type hypersensitivity response in
animals infected with M. tuberculosis but not in animals
sensitized with BCG. Thus proteins encoded by ORFs
present in the genome of M. tuberculosis but absent from the
genome of BCG represent reagents that are useful in dis-
criminating between M. tuberculosis and BCG and, in
particular, for diagnostic methods (e.g., skin tests and in
vitro assays for M. tuberculosis-specific antibodies and
lymphocyte responsiveness) which discriminate between
exposure of a subject to M. tuberculosis and vaccination
with BCG. The invention features these polypeptides, func-
tional segments thereof, DNA molecules encoding either the
polypeptides or the functional segments, vectors containing
the DNA molecules, cells transformed by the vectors, com-
positions containing one or more of any of the above
polypeptides, functional segments, or DNA molecules, and
a variety of diagnostic, therapeutic, and prophylactic (vac-
cine) methodologies utilizing the foregoing.

[0006] Specifically, the invention features an isolated
DNA molecule containing a DNA sequence encoding a
polypeptide with a first amino acid sequence that can be the
amino acid sequence of the polypeptide MTBN1, MTBN2,
MTBN3, MTBN4, MTBNS, MTBN6, MTBN7 or MTBNS,
as depicted in FIG. 1, or a second amino acid sequence
identical to the first amino acid sequence with conservative
substitutions; the polypeptide has Mycobacterium tubercu-
losis specific antigenic and immunogenic properties. Also
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included in the invention is an isolated portion of the above
DNA molecule. The portion of the DNA molecule encodes
a segment of the polypeptide shorter than the full-length
polypeptide, and the segment has Mycobacterium tubercu-
losis specific antigenic and immunogenic properties. Other
embodiments of the invention are vectors containing the
above DNA molecules and transcriptional and translational
regulatory sequences operationally linked to the DNA
sequence; the regulatory sequences allow for expression of
the polypeptide or functional segment encoded by the DNA
sequence in a cell. The invention encompasses cells (e.g.,
eukaryotic and prokaryotic cells) transformed with the
above vectors.

[0007] The invention encompasses compositions contain-
ing any of the above vectors and a pharmaceutically accept-
able diluent or filler. Other compositions (to be used, for
example, as DNA vaccines) can contain at least two (e.g.,
three, four, five, six, seven, eight, nine, ten, twelve, fifteen,
or twenty) DNA sequences, each encoding a polypeptide of
the Mycobacterium tuberculosis complex or a functional
segment thereof, with the DNA sequences being operation-
ally linked to transcriptional and translational regulatory
sequences which allow for expression of each of the
polypeptides in a cell of a vertebrate. In such compositions,
at least one (e.g., two, three, four, five, six, seven, or eight)
of the DNA sequences is one of the above DNA molecules
of the invention. The encoded polypeptides will preferably
be those not encoded by the genome of cells of the BCG
strain of M. bovis.

[0008] The invention also features an isolated polypeptide
with a first amino acid sequence that can be the sequence of
the polypeptide MTBN1, MTBN2, MTBN3, MTBN4,
MTBNS, MTBN6, MTBN7 or MTBNS as depicted in FIG.
1, or a second amino acid sequence identical to the first
amino acid sequence with conservative substitutions. The
polypeptide has Mycobacterium tuberculosis specific anti-
genic and immunogenic properties. Also included in the
invention is an isolated segment of this polypeptide, the
segment being shorter than the full-length polypeptide and
having Mycobacterium tuberculosis specific antigenic and
immunogenic properties. Other embodiments are composi-
tions containing the polypeptide, or functional segment, and
a pharmaceutically acceptable diluent or filler. Compositions
of the invention can also contain at least two (e.g., three,
four, five, six, seven, eight, nine, ten, twelve, fifteen, or
twenty) polypeptides of the Mycobacterium tuberculosis
complex, or functional segments thereof, with at least one of
the at least two (e.g., two, three, four, five, six, seven, or
eight) polypeptides having the sequence of one of the above
described polypeptides of the invention. The polypeptides
will preferably be those not encoded by the genome of cells
of the BCG strain of M. bovis.

[0009] The invention also features methods of diagnosis.
One embodiment is a method involving: (a) administration
of one of the above polypeptide compositions to a subject
suspected of having or being susceptible to Mycobacterium
tuberculosis infection; and (b) detecting an immune
response in the subject to the composition, as an indication
that the subject has or is susceptible to Mycobacterium
tuberculosis infection. An example of such a method is a
skin test in which the test substance (e.g., compositions
containing one or more of MTBN1-MTBNS) is injected
intradermally into the subject and in which a skin delayed-



US 2007/0224123 Al

type hypersensitivity response is tested for. Another embodi-
ment is a method that involves: (a) providing a population of
cells containing CD4 T lymphocytes from a subject; (b)
providing a population of cells containing antigen presenting
cells (APC) expressing a major histocompatibility complex
(MHC) class 1I molecule expressed by the subject; (c)
contacting the CD4 lymphocytes of (a) with the APC of (b)
in the presence of one or more of the polypeptides, func-
tional segments, and or polypeptide compositions of the
invention; and (d) determining the ability of the CD4
lymphocytes to respond to the polypeptide, as an indication
that the subject has or is susceptible to Mycobacterium
tuberculosis infection. Another diagnostic method of the
invention involves: (a) contacting a polypeptide, a func-
tional segment, or a polypeptide/functional segment com-
position of the invention with a bodily fluid of a subject; (b)
detecting the presence of binding of antibody to the polypep-
tide, functional segment, or polypeptide/functional segment
composition, as an indication that the subject has or is
susceptible to Mycobacterium tuberculosis infection.

[0010] Also encompassed by the invention are methods of
vaccination. These methods involve administration of any of
the above polypeptides, functional segments, or DNA com-
positions to a subject. The compositions can be administered
alone or with one or more of the other compositions.

[0011] As used herein, an “isolated DNA molecule” is a
DNA which is one or both of: not immediately contiguous
with one or both of the coding sequences with which it is
immediately contiguous (i.e., one at the 5' end and one at the
3' end) in the naturally-occurring genome of the organism
from which the DNA is derived; or which is substantially
free of DNA sequence with which it occurs in the organism
from which the DNA is derived. The term includes, for
example, a recombinant DNA which incorporated into a
vector, e.g., into an autonomously replicating plasmid or
virus, or into the genomic DNA of a prokaryote or eukary-
ote, or which exists as a separate molecule (e.g., a cDNA or
a genomic fragment produced by PCR or restriction endo-
nuclease treatment) independent of other DNA sequences.
Isolated DNA also includes a recombinant DNA which is
part of a hybrid DNA encoding additional M. tuberculosis
polypeptide sequences.

[0012] “DNA molecules” include ¢cDNA, genomic DNA,
and synthetic (e.g., chemically synthesized) DNA. Where
single-stranded, the DNA molecule may be a sense strand or
an antisense strand.

[0013] An “isolated polypeptide” of the invention is a
polypeptide which either has no naturally-occurring coun-
terpart, or has been separated or purified from components
which naturally accompany it, e.g., in M. tuberculosis bac-
teria. Typically, the polypeptide is considered “isolated”
when it is at least 70%, by dry weight, free from the proteins
and naturally-occurring organic molecules with which it is
naturally associated. Preferably, a preparation of a polypep-
tide of the invention is at least 80%, more preferably at least
90%, and most preferably at least 99%, by dry weight, the
peptide of the invention. Since a polypeptide that is chemi-
cally synthesized is, by its nature, separated from the com-
ponents that naturally accompany it, the synthetic polypep-
tide is “isolated.”

[0014] An isolated polypeptide of the invention can be
obtained, for example, by extraction from a natural source
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(e.g., M. tuberculosis bacteria); by expression of a recom-
binant nucleic acid encoding the polypeptide; or by chemical
synthesis. A polypeptide that is produced in a cellular system
different from the source from which it naturally originates
is “isolated,” because it will be separated from components
which naturally accompany it. The extent of isolation or
purity can be measured by any appropriate method, e.g.,
column chromatography, polyacrylamide gel electrophore-
sis, or HPLC analysis.

[0015] The polypeptides may contain a primary amino
acid sequence that has been modified from those disclosed
herein. Preferably these modifications consist of conserva-
tive amino acid substitutions. Conservative substitutions
typically include substitutions within the following groups:
glycine and alanine; valine, isoleucine, and leucine; aspartic
acid and glutamic acid; asparagine and glutamine; serine and
threonine; lysine and arginine; and phenylalanine and
tyrosine.

[0016] The terms “protein” and “polypeptide” are used
herein to describe any chain of amino acids, regardless of
length or post-translational modification (for example, gly-
cosylation or phosphorylation). Thus, the term “Mycobac-
terium tuberculosis polypeptide” includes full-length, natu-
rally occurring Mycobacterium tuberculosis protein, as well
a recombinantly or synthetically produced polypeptide that
corresponds to a full-length naturally occurring Mycobac-
terium tuberculosis protein or to particular domains or
portions of a naturally occurring protein. The term also
encompasses a mature Mycobacterium tuberculosis
polypeptide which has an added amino-terminal methionine
(useful for expression in prokaryotic cells) or any short
amino acid sequences useful for protein purification by
affinity chromatography, e.g., polyhistidine for purification
by metal chelate chromatography.

[0017] As used herein, “immunogenic” means capable of
activating a primary or memory immune response. Immune
responses include responses of CD4+ and CD8+ T lympho-
cytes and B-lymphocytes. In the case of T lymphocytes,
such responses can be proliferative, and/or cytokine (e.g.,
interleukin(IL)-2, 11.-3, IL-4, IL-5, IL-6, IL-12, 1L-13,
IL-15, tumor necrosis factor-oo (TNF-), or interferon-y
(IFN-y))-producing, or they can result in generation of
cytotoxic T-lymphocytes (CTL). B-lymphocyte responses
can be those resulting in antibody production by the
responding B lvmphocytes.

[0018] As used herein, “antigenic” means capable of being
recognized by either antibody molecules or antigen-specific
T cell receptors (TCR) on activated effector T cells (e.g.,
cytokine-producing T cells or CTL).

[0019] Thus, polypeptides that have “Mycobacterium
tuberculosis specific antigenic properties” are polypeptides
that: (a) can be recognized by and bind to antibodies elicited
in response to Mycobacterium tuberculosis organisms or
wild-type Mycobacterium tuberculosis molecules (e.g.,
polypeptides); or (b) contain subsequences which, subse-
quent to processing of the polypeptide by appropriate anti-
gen presenting cells (APC) and bound to appropriate major
histocompatibility complex (MHC) molecules, are recog-
nized by and bind to TCR on effector T cells elicited in
response to Mycobacterium tuberculosis organisms or wild-
type Mycobacterium tuberculosis molecules (e.g., polypep-
tides).
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[0020] As used herein, polypeptides that have “Mycobac-
terium tuberculosis specific immunogenic properties” are
polypeptides that: (a) can elicit the production of antibodies
that recognize and bind to Mycobacterium tuberculosis
organisms or wild-type Mycobacterium tuberculosis mol-
ecules (e.g., polypeptides); or (b) contain subsequences
which, subsequent to processing of the polypeptide by
appropriate antigen presenting cells (APC) and bound to
appropriate major histocompatibility complex (MHC) mol-
ecules on the surface of the APC, activate T cells with TCR
that recognize and bind to peptide fragments derived by
processing by APC of Mycobacterium tuberculosis organ-
isms or wild-type Mycobacterium tuberculosis molecules
(e.g., polypeptides) and bound to MHC molecules on the
surface of the APC. The immune responses elicited in
response to the immunogenic polypeptides are preferably
protective. As used herein, “protective” means preventing
establishment of an infection or onset of a disease or
lessening the severity of a disease existing in a subject.
“Preventing” can include delaying onset, as well as partially
or completely blocking progress of the disease.

[0021] As used herein, a “functional segment of a Myco-
bacterium tuberculosis polypeptide” is a segment of the
polypeptide that has Mycobacterium tuberculosis specific
antigenic and immunogenic properties.

[0022] Where a polypeptide, functional segment of a
polypeptide, or a mixture of polypeptides and/or functional
segments have been administered (e.g., by intradermal injec-
tion) to a subject for the purpose of testing for a M.
tuberculosis infection or susceptibility to such an infection,
“detecting an immune response” means examining the sub-
ject for signs of a immunological reaction to the adminis-
tered material, e.g., reddening or swelling of the skin at the
site of an intradermal injection. Where the subject has
antibodies to the administered material, the response will
generally be rapid, e.g., 1 minute to 24 hours. On the other
hand, a memory or activated T cell reaction of pre-immu-
nized T lymphocytes in the subject is generally slower,
appearing only after 24 hours and being maximal at 24-96
hours.

[0023] As used herein, a “subject” can be a human subject
or a non-human mammal such as a non-human primate, a
horse, a bovine animal, a pig, a sheep, a goat, a dog, a cat,
a rabbit, a guinea pig, a hamster, a rat, or a mouse.

[0024] Unless otherwise defined, all technical and scien-
tific terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention pertains. In case of conflict, the present document,
including definitions, will control. Preferred methods and
materials are described below, although methods and mate-
rials similar or equivalent to those described herein can be
used in the practice or testing of the present invention.
Unless otherwise indicated, these materials and methods are
illustrative only and are not intended to be limiting. All
publications, patent applications, patents and other refer-
ences mentioned herein are illustrative only and not intended
to be limiting.

[0025] Other features and advantages of the invention,
e.g., methods of diagnosing M. tuberculosis infection, will
be apparent from the following description, from the draw-
ings and from the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIGS. 1A and 1B are a depiction of the amino acid
sequences of M. tuberculosis polypeptides MTBNI1-
MTBNS (SEQ ID NOs:1-8, respectively).

[0027] FIGS. 2A and 2B are a depiction of the nucleotide
sequences of the coding regions (mtbnl-mtbn8) encoding
MTBN1-MTBNS8 (SEQ ID NOs:9-16, respectively).

[0028] FIG. 3 is a bar graph showing the delayed-type
hypersensitivity responses induced by intradermal injection
of 3 different test reagents in female guinea pigs that had
been either infected with M. tuberculosis cells or sensitized
with BCG or M. avium cells.

DETAILED DESCRIPTION

[0029] The genome of M. tuberculosis [Cole et al. (1998)
Nature 393:537-544] contains open reading frames (ORFs)
that have been deleted from the avirulent BCG strain. The
polypeptides encoded by these ORFs are designated herein
“M. tuberculosis BCG Negative” polypeptides (“MTBN”)
and the ORFs are designated “mtbn.” The invention is based
on the discovery that a MTBN polypeptide (MTBN4) elic-
ited a skin response in animals infected with M. tuberculo-
sis, but not in animals sensitized to either BCG or M. avium,
a non-M. tuberculosis-complex strain of mycobacteria (see
Example 1 below). These findings indicate that MTBN (e.g,,
MTBN1-MTBNS) can be used in diagnostic tests that dis-
criminate infection of a subject by M. tuberculosis from
exposure to both mycobacteria other than the M. tubercu-
losis-complex and BCG. The M. tuberculosis-complex
includes M. tuberculosis, M. bovis, M. microti, and M.
africanum. Thus they can be used to discriminate subjects
exposed to M. tuberculosis, and thus potentially having or
being in danger of having tuberculosis, from subjects that
have been vaccinated with BCG, the most widely used
tuberculosis vaccine. Diagnostic assays that are capable of
such discrimination represent a major advance that will
greatly reduce wasted effort and consequent costs resulting
from further diagnostic tests and/or therapeutic procedures
in subjects that have given positive results in less discrimi-
natory diagnostic tests. Furthermore, the results in Example
1 show that MTBN4, as expressed by whole viable M.
tuberculosis organisms, is capable of inducing a strong
immune response in subjects infected with the organisms
and thus has the potential to be a vaccine.

[0030] The MTBN polypeptides of the invention include,
for example, polypeptides encoded within the RD1, RD2,
and RD3 regions of the M. tuberculosis genome [ Mahairas
et al. (1996) 1. Bacteriol. 178:1274-1282]. Of particular
interest are polypeptides encoded by ORFs within the RD1
region of the M. tuberculosis genome. However, the inven-
tion is not restricted to the RD1, RD2, and RD3 region
encoded polypeptides and includes any polypeptides
encoded by ORFs contained in the genome of one or more
members of the M. tuberculosis genome and not contained
in the genome of BCG. The amino acid sequences of
MTBN1-MTBNS are shown in FIG. 1 and the nucleotide
sequences of mtbnl-mtbn8 are shown in FIG. 2.

[0031] The invention encompasses: (a) isolated DNA mol-
ecules containing mthn sequences (e.g., mtbnl-mtbn§)
encoding MTBN polypeptides (e.g., MTBN1-MTBNS) and
isolated portions of such DNA molecules that encode
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polypeptide segments having antigenic and immunogenic
properties (i.e., functional segments); (b) the MTBN
polypeptides themselves (e.g.. MTBN1-MTBNS) and func-
tional segments of them; (c) antibodies (including antigen
binding fragments, e.g., F(ab'),, Fab, Fv, and single chain Fv
fragments of such antibodies) that bind to the MTBN
polypeptides (e.g., MTBN1-MTBNS) and functional seg-
ments; (d) nucleic acid molecules (e.g., vectors) containing
and capable of expressing one or more of the mthn (e.g.,
mtbnl-mthn8) sequences and portions of DNA molecules;
(e) cells (e.g., bacterial, yeast, insect, or mammalian cells)
transformed by such vectors; (f) compositions containing
vectors encoding one or more M. tuberculosis polypeptides
(or functional segments) including both the MTBN (e.g.,
MTBN1-MTBNS8) polypeptides (or functional segments
thereof) and previously described M. tuberculosis polypep-
tides such as ESAT-6, 14 kDa antigen, MPT63, 19 kDa
antigen, MPT64, MPT51, MTC28, 38 kDa antigen, 45/47
kDa antigen, MPB70, Ag85 complex, MPT53, and KatG
(see also U.S. application Ser. No. 08/796,792); (g) compo-
sitions containing one or more M. tuberculosis polypeptides
(or functional segments), including both the polypeptides of
the invention and previously described M. tuberculosis
polypeptides such as those described above; (h) composi-
tions containing one or more of the antibodies described in
(¢); (1) methods of diagnosis involving either (1) adminis-
tration (e.g., intradermal injection) of any of the above
polypeptide compositions to a subject suspected of having or
being susceptible to M. tuberculosis infection, (2) in vitro
testing of lymphocytes (B-lymphocytes, CD4 T lympho-
cytes, and CD8 T lymphocytes) from such a subject for
responsiveness (e.g., by measuring cell proliferation, anti-
body production, cytokine production, or CTL activity) to
any of the above polypeptide compositions, (3) testing of a
bodily fluid (e.g., blood, saliva, plasma, serum, urine, or
semen or a lavage such as a bronchoalveolar lavage, a
vaginal lavage, or lower gastrointestinal lavage) for anti-
bodies to the MTBN polypeptides (e.g., MTBN1-MTBNS)
or functional segments thereof, or the above-described
polypeptide compositions; (4) testing of a bodily fluid (e.g.,
as above) for the presence of M. tuberculosis, MTBN (e.g.,
MTBN1-MTBNS8) polypeptides or functional segments
thereof, or the above-described polypeptide compositions in
assays using the antibodies described in (c); and (5) testing
of a tissue (e.g., lung or bronchial tissue) or a body fluid
(e.g., as above) for the presence of nucleic acid molecules
(e.g., DNA or RNA) encoding MTBN polypeptides (e.g.,
MTBN1-MTBNS) (or portions of such a nucleic acid mol-
ecules) using nucleic acid probes or primers having nucle-
otide sequences of the nucleic molecules, portions of the
nucleic molecules, or the complements of such molecules;
and (j) methods of vaccination involving administration to a
subject of the compositions of either (f), (g), (h) or a
combination of any two or even all 3 compositions.

[0032] With respect to diagnosis, purified MTBN proteins,
functional segments of such proteins, or mixtures of proteins
and/or the functional fragments have the above-described
advantages of discriminating infection by M. tuberculosis
from either infection by other bacteria, and in particular,
non-pathogenic mycobacteria, or from exposure (by, for
example, vaccination) to BCG. Furthermore, compositions
containing the proteins, functional segments of the proteins,
or mixtures of the proteins and/or the functional segments
allows for improved quality control since “batch-to-batch”
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variability is greatly reduced in comparison to complex
mixtures such as purified protein derivative (PPD) of tuber-
culin.

[0033] The use of the above-described polypeptide and
nucleic acid reagents for vaccination also provides for
highly specific and effective immunization. Since the viru-
lent M. tuberculosis polypeptides encoded by genes absent
from avirulent BCG are likely to be mediators of virulence,
immunity directed to them can be especially potent in terms
of protective capacity. Where vaccination is performed with
nucleic acids both in vivo and ex vivo methods can be used.
In vivo methods involve administration of the nucleic acids
themselves to the subject and ex vivo methods involve
obtaining cells (e.g., bone marrow cells or fibroblasts) from
the subject, transducing the cells with the nucleic acids,
preferably selecting or enriching for successfully transduced
cells, and administering the transduced cells to the subject.
Alternatively, the cells that are transduced and administered
to the subject can be derived from another subject. Methods
of vaccination and diagnosis are described in greater detail
in U.S. Pat. No. 6,087,163, the disclosure of which is
incorporated herein by reference in its entirety.

[0034] The following example is meant to illustrate, not
limit the invention.

Example 1

MTBN4 Elicits a Specific Skin Reaction in Guinea
Pigs Infected with M. tuberculosis

[0035] Four groups of outbred female guinea pigs (18 per
group) were used to test the usefulness of the MTBN4
polypeptide as a M. tuberculosis-specific diagnostic reagent.
The four groups were treated as follows.

Group 1 animals were infected by aerosol with approxi-
mately 100 M. tuberculosis strain H37Rv cells.

Group 2 animals were sensitized intradermally with 10 live
M. bovis BCG Japanese cells.

Group 3 animals were sensitized intradermally with 10 live
M. avium cells.

Group 4 animals were mock-sensitized by intradermal injec-
tion with saline.

[0036] Seven weeks after infection or sensitization, the
animals were injected intradermally with 1 pg of PPD (6
animals from each group), 2 pg of purified recombinant
MPT64 (6 animals from each group), or 2 ug of MTBN4 (6
animals from each group). The diameter of the resulting
erythema was measured 24 hours later. Data are expressed
as mean diameter of erythema (in mm) and standard devia-
tions are indicated (FIG. 3).

[0037] No erythema was detected in the group 4 animals
with any test substance and thus no data are shown for this
group. On the other hand, group 1 animals (solid bars)
showed a significant response with all three test substances.
Group 2 animals (open bars) showed a significant response
to PPD and MPT64 but not MTBN4. Group 3 animals
showed a significant response to PPD only (hatched bars).

[0038] Thus, PPD which contains antigenic/immunogenic
molecules common to the M. tuberculosis-complex as well
as other mycobacterial strains, gave the least discriminatory
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results in that it induced responses in animals infected with
or sensitized to mycobacteria of the M. tuberculosis-com-
plex (M. tuberculosis and BCG) as well as another non-
pathogenic mycobacterium (M. avium). While MPT64,
which is encoded and expressed by both M. tuberculosis and
BCQG, did not elicit a response in animals infected with M.
avium, it did elicit responses in both the M. tuberculosis
infected and the BCG sensitized animals. Finally, MTBN4
elicited a response in only the M. tuberculosis animals. Thus
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it induced the most specific response and, most importantly,
allowed for discrimination between animals infected with
M. tuberculosis and those sensitized to BCG.

[0039] Although the invention has been described with
reference to the presently preferred embodiment, it should
be understood that various modifications can be made with-
out departing from the spirit of the invention. Accordingly,
the invention is limited only by the following claims.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 16
<210>
<211>
«212>
<213>

SEQ ID NO 1
LENGTH: 591
TYPE: PRT

ORGANISM: Mycobacterium tuberculosis

<400> SEQUENCE: 1

Met Thr Ala Glu Pro Glu Val Thr Glu val

1 5

Leu
10

Arg Arg

Gln Thr

20

Ala Glu Ala

25

Leu Gly Ser Arg Tyr Lys Met Trp

Thr Val Asn Glu Leu Ile Ala

40

Asn Pro Pro Leu

35

Leu Arg

Gln Phe Ala Leu Ile Met Glu Pro

55

Pro Leu Arg Gly Asp

Leu Gln Val val Val Ser Ala

65

Asp Trp Gly

70

Asp Gly

75
Ile Ala
85

Gly Gly Gly Pro Gln Thr Gly Lys Ser Thr Leu

90

val Ala Ala Ala Thr His Ser Pro Asn

105

Met Met Ser

100

Arg

Ile
115

Ile Leu

125

Tyr Cys Leu Gly Gly Gly Leu

120

Gly Tyr

Val Val Ala

135

Glu Pro

140

His Asn Ser

130

Pro Gly Gly Arg Asp

Val Val Ala Glu Met Gln Ala Val Gln

150

Arg Met

145

Arg
155

Arg

Phe Lys Glu His Arg Val Ser Ile Met

165

Gly Gly

170

Tyr Arg

Gln Val Ala Ser Pro

185

Ser Pro

180

Asp Asp Pro Asp Tyr

Ile Ile

195

Phe Val Glu Phe

205

Leu Asp Gly Trp Pro Gly

200

Gly

Glu Gly Gln Val Gln Ala Ala Gln Ala

210

Leu
220

Leu
215

Asp Gly

Val Ile Ile Thr

230

Thr Glu

235

His Ser Pro Leu

225

Arg Trp Lys

Thr Ile Glu Phe

250

Arg Asp Tyr Leu Gly Leu

245

Lys Arg

Glu Thr Gln Ile

260

Asp Arg Ile Thr Arg Glu Ile Pro Ala

265

Gly Arg Ala Val Ser Met Glu Lys His His Leu Met Ile

Asp

Arg

Gly

val

Gly Asp

Gly Asp

Asn

Val Leu

15

Asp

Leu Pro Pro

30

Arg Arg

His

Arg

Ile
80

Gly Asn

Gln
95

Leu Thr

Gln Phe

110

Glu Asn Leu

Lys Val Asn

Glu Thr Thr

160
Gln Leu
175

Arg

Val Phe

190
Leu

Pro Asp

Phe Gly Val

Val
240

Ser Arg

Val
255

Asn

Arg Pro

270
val

Gly Pro
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-continued

275 280 285

Arg Phe Asp Gly Val His Ser Ala Asp Asn Leu Val Glu Ala Ile Thr
290 295 300

Ala Gly Val Thr Gln Ile Ala Ser Gln His Thr Glu Gln Ala Prec Pro
305 310 315 320

Val Arg Val Leu Pro Glu Arg Ile His Leu His Glu Leu Asp Pro Asn
325 330 335

Pro Pro Gly Pro Glu Ser Asp Tyr Arg Thr Arg Trp Glu Ile Proc Ile
340 345 350

Gly Leu Arg Glu Thr Asp Leu Thr Pro Ala His Cys His Met His Thr
355 360 365

Asn Pro His Leu Leu Ile Phe Gly Ala Ala Lys Ser Gly Lys Thr Thr
370 375 380

Ile Ala His Ala Ile Ala Arg Ala Ile Cys Ala Arg Asn Ser Pro Gln
385 390 395 400

Gln Val Arg Phe Met Leu Ala Asp Tyr Arg Ser Gly Leu Leu Asp Ala
405 410 415

Val Pro Asp Thr His Leu Leu Gly Ala Gly Ala Ile Asn Arg Asn Ser
420 425 430

Ala Ser Leu Asp Glu Ala Val Gln Ala Leu Ala Val Asn Leu Lys Lys
435 440 445

Arg Leu Pro Pro Thr Asp Leu Thr Thr Ala Gln Leu Arg Ser Arg Ser
450 455 460

Trp Trp Ser Gly Phe Asp Val Val Leu Leu Val Asp Asp Trp His Met
465 470 475 480

Ile Val Gly Ala Ala Gly Gly Met Pro Pro Met Ala Pro Leu Ala Pro
485 490 495

Leu Leu Pro Ala Ala Ala Asp Ile Gly Leu His Ile Ile Val Thr Cys
500 505 510

Gln Met Ser Gln Ala Tyr Lys Ala Thr Met Asp Lys Phe Val Gly Ala
515 520 525

Ala Phe Gly Ser Gly Ala Pro Thr Met Phe Leu Ser Gly Glu Lys Gln
530 535 540

Glu Phe Pro Ser Ser Glu Phe Lys Val Lys Arg Arg Pro Pro Gly Gln
545 550 555 560

Ala Phe Leu Val Ser Pro Asp Gly Lys Glu Val Ile Gln Ala Pro Tyr
565 570 575

Ile Glu Pro Pro Glu Glu Val Phe Ala Ala Pro Pro Ser Ala Gly
580 585 590

<210> SEQ ID NO 2

<211> LENGTH: 99

<212> TYPE: PRT

<213> ORGANISM: Mycobacterium tuberculosis

<400> SEQUENCE: 2

Met Glu Lys Met Ser His Asp Pro Ile Ala Ala Asp Ile Gly Thr Gln
1 5 10 15

Val Ser Asp Asn Ala Leu His Gly Val Thr Ala Gly Ser Thr Ala Leu
20 25 30

Thr Ser Val Thr Gly Leu Val Pro Ala Gly Ala Asp Glu Val Ser Ala
35 40 45
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-continued

Gln Ala Ala Thr Ala Phe Thr Ser Glu Gly Ile Gln Leu Leu Ala Ser
50 55 60

Asn Ala Ser Ala Gln Asp Gln Leu His Arg Ala Gly Glu Ala Val Gln
65 70 75 80

Asp Val Ala Arg Thr Tyr Ser Gln Ile Asp Asp Gly Ala Ala Gly Val
85 90 95

Phe Ala Glu

<210> SEQ ID NO 3

<211> LENGTH: 368

<212> TYPE: PRT

<213> ORGANISM: Myccbacterium tuberculosis

<400> SEQUENCE: 3

Met Leu Trp His Ala Met Pro Pro Glu Leu Asn Thr Ala Arg Leu Met
1 5 10 15

Ala Gly Ala Gly Pro Ala Pro Met Leu Ala Ala Ala Ala Gly Trp Gln
20 25 30

Thr Leu Ser Ala Ala Leu Asp Ala Gln Ala Val Glu Leu Thr Ala Arg
35 40 45

Leu Asn Ser Leu Gly Glu Ala Trp Thr Gly Gly Gly Ser Asp Lys Ala
50 55 60

Leu Ala Ala Ala Thr Pro Met Val Val Trp Leu Gln Thr Ala Ser Thr
65 70 75 80

Gln Ala Lys Thr Arg Ala Met Gln Ala Thr Ala Gln Ala Ala Ala Tyr
85 90 95

Thr Gln Ala Met Ala Thr Thr Pro Ser Leu Pro Glu Ile Ala Ala Asn
100 105 110

His Ile Thr Gln Ala Val Leu Thr Ala Thr Asn Phe Phe Gly Ile Asn
115 120 125

Thr Ile Pro Ile Ala Leu Thr Glu Met Asp Tyr Phe Ile Arg Met Trp
130 135 140

Asn Gln Ala Ala Leu Ala Met Glu Val Tyr Gln Ala Glu Thr Ala Val
145 150 155 160

Asn Thr Leu Phe Glu Lys Leu Glu Pro Met Ala Ser Ile Leu Asp Pro
165 170 175

Gly Ala Ser Gln Ser Thr Thr Asn Pro Ile Phe Gly Met Pro Ser Pro
180 185 190

Gly Ser Ser Thr Pro Val Gly Gln Leu Pro Pro Ala Ala Thr Gln Thr
195 200 205

Leu Gly Gln Leu Gly Glu Met Ser Gly Pro Met Gln Gln Leu Thr Gln
210 215 220

Pro Leu Gln Gln Val Thr Ser Leu Phe Ser Gln Val Gly Gly Thr Gly
225 230 235 240

Gly Gly Asn Pro Ala Asp Glu Glu Ala Ala Gln Met Gly Leu Leu Gly
245 250 255

Thr Ser Pro Leu Ser Asn His Pro Leu Ala Gly Gly Ser Gly Pro Ser
260 265 270

Ala Gly Ala Gly Leu Leu Arg Ala Glu Ser Leu Pro Gly Ala Gly Gly
275 280 285

Ser Leu Thr Arg Thr Pro Leu Met Ser Gln Leu Ile Glu Lys Pro Val
290 295 300
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-continued

Ala Pro Ser Val Met Pro Ala Ala Ala Ala Gly Ser Ser Ala Thr Gly
305 310 315 320

Gly Ala Ala Pro Val Gly Ala Gly Ala Met Gly Gln Gly Ala Gln Ser
325 330 335

Gly Gly Ser Thr Arg Pro Gly Leu Val Ala Pro Ala Pro Leu Ala Gln
340 345 350

Glu Arg Glu Glu Asp Asp Glu Asp Asp Trp Asp Glu Glu Asp Asp Trp
355 360 365

<210> SEQ ID NO 4

<211> LENGTH: 100

<212> TYPE: PRT

<213> ORGANISM: Myccbacterium tuberculosis
<400> SEQUENCE: 4

Met Ala Glu Met Lys Thr Asp Ala Ala Thr Leu Ala Gln Glu Ala Gly
1 5 10 15

Asn Phe Glu Arg Ile Ser Gly Asp Leu Lys Thr Gln Ile Asp Gln Val
20 25 30

Glu Ser Thr Ala Gly Ser Leu Gln Gly Gln Trp Arg Gly Ala Ala Gly
35 40 45

Thr Ala Ala Gln Ala Ala Val Val Arg Phe Gln Glu Ala Ala Asn Lys
50 55 60

Gln Lys Gln Glu Leu Asp Glu Ile Ser Thr Asn Ile Arg Gln Ala Gly
65 70 75 80

Val Gln Tyr Ser Arg Ala Asp Glu Glu Gln Gln Gln Ala Leu Ser Ser

Gln Met Gly Phe
100

<210> SEQ ID NO 5

<211> LENGTH: 666

<212> TYPE: PRT

<213> ORGANISM: Myccbacterium tuberculosis
<400> SEQUENCE: 5

Met Ala Ala Asp Tyr Asp Lys Leu Phe Arg Pro His Glu Gly Met Glu
1 5 10 15

Ala Pro Asp Asp Met Ala Ala Gln Pro Phe Phe Asp Pro Ser Ala Ser
20 25 30

Phe Pro Pro Ala Pro Ala Ser Ala Asn Leu Pro Lys Pro Asn Gly Gln
Thr Pro Pro Pro Thr Ser Asp Asp Leu Ser Glu Arg Phe Val Ser Ala
50 55 60

Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Thr Pro Met
65 70 75 80

Pro Ile Ala Ala Gly Glu Pro Pro Ser Pro Glu Pro Ala Ala Ser Lys
Pro Pro Thr Pro Pro Met Pro Ile Ala Gly Pro Glu Pro Ala Pro Pro
100 105 110

Lys Pro Pro Thr Pro Pro Met Pro Ile Ala Gly Pro Glu Pro Ala Pro
115 120 125

Pro Lys Pro Pro Thr Pro Pro Met Pro Ile Ala Gly Pro Ala Pro Thr
130 135 140
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-continued

Pro Thr Glu Ser Gln Leu Ala Pro Pro Arg Pro Pro Thr Pro Gln Thr
145 150 155 160

Pro Thr Gly Ala Pro Gln Gln Pro Glu Ser Pro Ala Pro His Val Pro
165 170 175

Ser His Gly Pro His Gln Pro Arg Arg Thr Ala Pro Ala Pro Pro Trp
180 185 190

Ala Lys Met Pro Ile Gly Glu Pro Pro Pro Ala Pro Ser Arg Pro Ser
195 200 205

Ala Ser Pro Ala Glu Pro Pro Thr Arg Pro Ala Pro Gln His Ser Arg
210 215 220

Arg Ala Arg Arg Gly His Arg Tyr Arg Thr Asp Thr Glu Arg Asn Val
225 230 235 240

Gly Lys Val Ala Thr Gly Pro Ser Ile Gln Ala Arg Leu Arg Ala Glu
245 250 255

Glu Ala Ser Gly Ala Gln Leu Ala Pro Gly Thr Glu Pro Ser Prc Ala
260 265 270

Pro Leu Gly Gln Pro Arg Ser Tyr Leu Ala Pro Pro Thr Arg Proc Ala
275 280 285

Pro Thr Glu Pro Pro Pro Ser Pro Ser Pro Gln Arg Asn Ser Gly Arg
290 295 300

Arg Ala Glu Arg Arg Val His Pro Asp Leu Ala Ala Gln His Ala Ala
305 310 315 320

Ala Gln Pro Asp Ser Ile Thr Ala Ala Thr Thr Gly Gly Arg Arg Arg
325 330 335

Lys Arg Ala Ala Pro Asp Leu Asp Ala Thr Gln Lys Ser Leu Arg Pro
340 345 350

Ala Ala Lys Gly Pro Lys Val Lys Lys Val Lys Pro Gln Lys Pro Lys
355 360 365

Ala Thr Lys Pro Pro Lys Val Val Ser Gln Arg Gly Trp Arg His Trp
370 375 380

Val His Ala Leu Thr Arg Ile Asn Leu Gly Leu Ser Pro Asp Glu Lys
385 390 395 400

Tyr Glu Leu Asp Leu His Ala Arg Val Arg Arg Asn Pro Arg Gly Ser
405 410 415

Tyr Gln Ile Ala Val Val Gly Leu Lys Gly Gly Ala Gly Lys Thr Thr
420 425 430

Leu Thr Ala Ala Leu Gly Ser Thr Leu Ala Gln Val Arg Ala Asp Arg
435 440 445

Ile Leu Ala Leu Asp Ala Asp Pro Gly Ala Gly Asn Leu Ala Asp Arg
450 455 160

Val Gly Arg Gln Ser Gly Ala Thr Ile Ala Asp Val Leu Ala Glu Lys
465 470 475 480

Glu Leu Ser His Tyr Asn Asp Ile Arg Ala His Thr Ser Val Asn Ala
485 490 495

Val Asn Leu Glu Val Leu Pro Ala Pro Glu Tyr Ser Ser Ala Gln Arg
500 505 510

Ala Leu Ser Asp Ala Asp Trp His Phe Ile Ala Asp Pro Ala Ser Arg
515 520 525

Phe Tyr Asn Leu Val Leu Ala Asp Cys Gly Ala Gly Phe Phe Asp Pro
530 535 540

Leu Thr Arg Gly Val Leu Ser Thr Val Ser Gly Val Val Val Vval Ala
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-continued

Ser Val Ser Ile Asp Gly Ala Gln Gln Ala Ser Val Ala Leu Asp Trp
565 570 575

Leu Arg Asn Asn Gly Tyr Gln Asp Leu Ala Ser Arg Ala Cys Val Val
580 585 590

Ile Asn His Ile Met Pro Gly Glu Pro Asn Val Ala Val Lys Asp Leu
595 600 605

Val Arg His Phe Glu Gln Gln Val Gln Pro Gly Arg Val Val Val Met
610 615 620

Pro Trp Asp Arg His Ile Ala Ala Gly Thr Glu Ile Ser Leu Asp Leu
625 630 635 640

Leu Asp Pro Ile Tyr Lys Arg Lys Val Leu Glu Leu Ala Ala Ala Leu
645 650 655

Ser Asp Asp Phe Glu Arg Ala Gly Arg Arg
660 665

<210> SEQ ID NO 6

<211> LENGTH: 511

<212> TYPE: PRT

<213> ORGANISM: Myccbacterium tuberculosis

<400> SEQUENCE: 6

Leu Ser Ala Pro Ala Val Ala Ala Gly Pro Thr Ala Ala Gly Ala Thr
1 5 10 15

Ala Ala Arg Pro Ala Thr Thr Arg Val Thr Ile Leu Thr Gly Arg Arg
20 25 30

Met Thr Asp Leu Val Leu Pro Ala Ala Val Pro Met Glu Thr Tyr Ile
35 40 45

Asp Asp Thr Val Ala Val Leu Ser Glu Val Leu Glu Asp Thr Pro Ala
50 55 60

Asp Val Leu Gly Gly Phe Asp Phe Thr Ala Gln Gly Val Trp Ala Fhe
Ala Arg Pro Gly Ser Pro Pro Leu Lys Leu Asp Gln Ser Leu Asp Asp
85 90 95

Ala Gly Val Val Asp Gly Ser Leu Leu Thr Leu Val Ser Val Ser Arg
100 105 110

Thr Glu Arg Tyr Arg Pro Leu Val Glu Asp Val Ile Asp Ala Ile Ala
115 120 125

Val Leu Asp Glu Ser Pro Glu Phe Asp Arg Thr Ala Leu Asn Arg Fhe
130 135 140

Val Gly Ala Ala Ile Pro Leu Leu Thr Ala Pro Val Ile Gly Met Ala
145 150 155 160

Met Arg Ala Trp Trp Glu Thr Gly Arg Ser Leu Trp Trp Pro Leu Ala
165 170 175

Ile Gly Ile Leu Gly Ile Ala Val Leu Val Gly Ser Phe Val Ala Asn
180 185 190

Arg Phe Tyr Gln Ser Gly His Leu Ala Glu Cys Leu Leu Val Thr Thr
195 200 205

Tyr Leu Leu Ile Ala Thr Ala Ala Ala Leu Ala Val Pro Leu Pro Arg
210 215 220

Gly Val Asn Ser Leu Gly Ala Pro Gln Val Ala Gly Ala Ala Thr 2la
225 230 235 240
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-continued

Val Leu Phe Leu Thr Leu Met Thr Arg Gly Gly Pro Arg Lys Arg His
245 250 255

Glu Leu Ala Ser Phe Ala Val Ile Thr Ala Ile Ala Val Ile Ala Ala
260 265 270

Ala Ala Ala Phe Gly Tyr Gly Tyr Gln Asp Trp Val Pro Ala Gly Gly
275 280 285

Ile Ala Phe Gly Leu Phe Ile Val Thr Asn Ala Ala Lys Leu Thr Val
290 295 300

Ala Val Ala Arg Ile Ala Leu Pro Pro Ile Pro Val Pro Gly Glu Thr
305 310 315 320

Val Asp Asn Glu Glu Leu Leu Asp Pro Val Ala Thr Pro Glu Ala Thr
325 330 335

Ser Glu Glu Thr Pro Thr Trp Gln Ala Ile Ile Ala Ser Val Prc Ala
340 345 350

Ser Ala Val Arg Leu Thr Glu Arg Ser Lys Leu Ala Lys Gln Leu Leu
355 360 365

Ile Gly Tyr Val Thr Ser Gly Thr Leu Ile Leu Ala Ala Gly Ala Ile
370 375 380

Ala Val Val Val Arg Gly His Phe Phe Val His Ser Leu Val Val Ala
385 390 395 400

Gly Leu Ile Thr Thr Val Cys Gly Phe Arg Ser Arg Leu Tyr Ala Glu
405 410 415

Arg Trp Cys Ala Trp Ala Leu Leu Ala Ala Thr Val Ala Ile Pro Thr
420 425 430

Gly Leu Thr Ala Lys Leu Ile Ile Trp Tyr Pro His Tyr Ala Trp Leu
435 440 445

Leu Leu Ser Val Tyr Leu Thr Val Ala Leu Val Ala Leu Val Val Val
450 455 460

Gly Ser Met Ala His Val Arg Arg Val Ser Pro Val Val Lys Arg Thr
465 470 475 480

Leu Glu Leu Ile Asp Gly Ala Met Ile Ala Ala Ile Ile Pro Met Leu
485 490 495

Leu Trp Ile Thr Gly Val Tyr Asp Thr Val Arg Asn Ile Arg Phe
500 505 510

<210> SEQ ID NO 7

<211> LENGTH: 280

<212> TYPE: PRT

<213> ORGANISM: Myccbacterium tuberculosis

<400> SEQUENCE: 7

Met Ala Glu Pro Leu Ala Val Asp Pro Thr Gly Leu Ser Ala Ala Ala
1 5 10 15

Ala Lys Leu Ala Gly Leu Val Phe Pro Gln Pro Pro Ala Pro Ile Ala
20 25 30

Val Ser Gly Thr Asp Ser Val Val Ala Ala Ile Asn Glu Thr Met Pro
35 40 45

Ser Ile Glu Ser Leu Val Ser Asp Gly Leu Pro Gly Val Lys Ala Ala

Leu Thr Arg Thr Ala Ser Asn Met Asn Ala Ala Ala Asp Val Tyr Ala
65 70 75 80

Lys Thr Asp Gln Ser Leu Gly Thr Ser Leu Ser Gln Tyr Ala Phe Gly
85 90 95
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-continued

Ser Ser Gly Glu Gly Leu Ala Gly Val Ala Ser Val Gly Gly Gln Pro
100 105 110

Ser Gln Ala Thr Gln Leu Leu Ser Thr Pro Val Ser Gln Val Thr Thr
115 120 125

Gln Leu Gly Glu Thr Ala Ala Glu Leu Ala Pro Arg Val Val Ala Thr
130 135 140

Val Pro Gln Leu Val Gln Leu Ala Pro His Ala Val Gln Met Ser Gln
145 150 155 160

Asn Ala Ser Pro Ile Ala Gln Thr Ile Ser Gln Thr Ala Gln Gln Ala
165 170 175

Ala Gln Ser Ala Gln Gly Gly Ser Gly Pro Met Pro Ala Gln Leu Ala
180 185 190

Ser Ala Glu Lys Pro Ala Thr Glu Gln Ala Glu Pro Val His Glu Val
195 200 205

Thr Asn Asp Asp Gln Gly Asp Gln Gly Asp Val Gln Pro Ala Glu Val
210 215 220

Val Ala Ala Ala Arg Asp Glu Gly Ala Gly Ala Ser Pro Gly Gln Gln
225 230 235 240

Pro Gly Gly Gly Val Pro Ala Gln Ala Met Asp Thr Gly Ala Gly Ala
245 250 255

Arg Pro Ala Ala Ser Pro Leu Ala Ala Pro Val Asp Pro Ser Thr Pro
260 265 270

Ala Pro Ser Thr Thr Thr Thr Leu
275 280

<210> SEQ ID NO 8

<211> LENGTH: 729

<212> TYPE: PRT

<213> ORGANISM: Myccbacterium tuberculosis

<400> SEQUENCE: 8

Met Ser Ile Thr Arg Pro Thr Gly Ser Tyr Ala Arg Gln Met Leu Asp
1 5 10 15

Pro Gly Gly Trp Val Glu Ala Asp Glu Asp Thr Phe Tyr Asp Arg Ala
20 25 30

Gln Glu Tyr Ser Gln Val Leu Gln Arg Val Thr Asp Val Leu Asp Thr
35 40 45

Cys Arg Gln Gln Lys Gly His Val Phe Glu Gly Gly Leu Trp Ser Gly
50 55 60

Gly Ala Ala Asn Ala Ala Asn Gly Ala Leu Gly Ala 2Asn Ile 2Asn Gln
65 70 75 80

Leu Met Thr Leu Gln Asp Tyr Leu Ala Thr Val Ile Thr Trp His Arg
85 90 95

His Ile Ala Gly Leu Ile Glu Gln Ala Lys Ser Asp Ile Gly Asn Asn
100 105 110

Val Asp Gly Ala Gln Arg Glu Ile Asp Ile Leu Glu Asn Asp Pro Ser
115 120 125

Leu Asp Ala Asp Glu Arg His Thr Ala Ile Asn Ser Leu Val Thr Ala
130 135 140

Thr His Gly Ala Asn Val Ser Leu Val Ala Glu Thr Ala Glu Arg Val
145 150 155 160

Leu Glu Ser Lys Asn Trp Lys Pro Pro Lys Asn Ala Leu Glu 2Asp Leu
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-continued

165 170 175

Leu Gln Gln Lys Ser Pro Pro Pro Pro Asp Val Pro Thr Leu Val Val
180 185 190

Pro Ser Pro Gly Thr Pro Gly Thr Pro Gly Thr Pro Ile Thr Proc Gly
195 200 205

Thr Pro Ile Thr Pro Gly Thr Pro Ile Thr Pro Ile Pro Gly Ala Pro
210 215 220

Val Thr Pro Ile Thr Pro Thr Pro Gly Thr Pro Val Thr Pro Val Thr
225 230 235 240

Pro Gly Lys Pro Val Thr Pro Val Thr Pro Val Lys Pro Gly Thr Pro
245 250 255

Gly Glu Pro Thr Pro Ile Thr Pro Val Thr Pro Pro Val Ala Prc Ala
260 265 270

Thr Pro Ala Thr Pro Ala Thr Pro Val Thr Pro Ala Pro Ala Pro His
275 280 285

Pro Gln Pro Ala Pro Ala Pro Ala Pro Ser Pro Gly Pro Gln Pro Val
290 295 300

Thr Pro Ala Thr Pro Gly Pro Ser Gly Pro Ala Thr Pro Gly Thr Pro
305 310 315 320

Gly Gly Glu Pro Ala Pro His Val Lys Pro Ala Ala Leu Ala Glu Gln
325 330 335

Pro Gly Val Pro Gly Gln His Ala Gly Gly Gly Thr Gln Ser Gly Pro
340 345 350

Ala His Ala Asp Glu Ser Ala Ala Ser Val Thr Pro Ala Ala Ala Ser
355 360 365

Gly Val Pro Gly Ala Arg Ala Ala Ala Ala Ala Pro Ser Gly Thr Ala
370 375 380

Val Gly Ala Gly Ala Arg Ser Ser Val Gly Thr Ala Ala Ala Ser Gly
385 390 395 400

Ala Gly Ser His Ala Ala Thr Gly Arg Ala Pro Val Ala Thr Ser Asp
405 410 415

Lys Ala Ala Ala Pro Ser Thr Arg Ala Ala Ser Ala Arg Thr Ala Pro
420 425 430

Pro Ala Arg Pro Pro Ser Thr Asp His Ile Asp Lys Pro Asp Arg Ser
435 440 445

Glu Ser Ala Asp Asp Gly Thr Pro Val Ser Met Ile Pro Val Ser Ala
450 455 460

Ala Arg Ala Ala Arg Asp Ala Ala Thr Ala Ala Ala Ser Ala Arg Gln
465 470 475 480

Arg Gly Arg Gly Asp Ala Leu Arg Leu Ala Arg Arg Ile Ala Ala Ala
485 490 495

Leu Asn Ala Ser Asp Asn Asn Ala Gly Asp Tyr Gly Phe Phe Trp Ile
500 505 510

Thr Ala Val Thr Thr Asp Gly Ser Ile Val Val Ala Asn Ser Tyr Gly
515 520 525

Leu Ala Tyr Ile Pro Asp Gly Met Glu Leu Pro Asn Lys Val Tyr Leu
530 535 540

Ala Ser Ala Asp His Ala Ile Pro Val Asp Glu Ile Ala Arg Cys Ala
545 550 555 560

Thr Tyr Pro Val Leu Ala Val Gln Ala Trp Ala Ala Phe His Asp Met
565 570 575
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-continued

Thr Leu Arg Ala Val Ile Gly Thr Ala Glu Gln Leu Ala Ser Ser Asp
580 585 590

Pro Gly Val Ala Lys Ile Val Leu Glu Pro Asp Asp Ile Pro Glu Ser
595 600 605

Gly Lys Met Thr Gly Arg Ser Arg Leu Glu Val Val Asp Pro Ser Ala
610 615 620

Ala Ala Gln Leu Ala Asp Thr Thr Asp Gln Arg Leu Leu Asp Leu Leu
625 630 635 640

Pro Pro Ala Pro Val Asp Val Asn Pro Pro Gly Asp Glu Arg His Met
645 650 655

Leu Trp Phe Glu Leu Met Lys Pro Met Thr Ser Thr Ala Thr Gly Arg
660 665 670

Glu Ala Ala His Leu Arg Ala Phe Arg Ala Tyr Ala Ala His Ser Gln
675 680 685

Glu Ile Ala Leu His Gln Ala His Thr Ala Thr Asp Ala Ala Val Gln
690 695 700

Arg Val Ala Val Ala Asp Trp Leu Tyr Trp Gln Tyr Val Thr Gly Leu
705 710 715 720

Leu Asp Arg Ala Leu Ala Ala Ala Cys
725

<210> SEQ ID NO 9

<211> LENGTH: 1776

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(1773)

<400> SEQUENCE: 9

atg act get gaa ccg gaa gta cgg acg ctg cge gag gtt gtg ctg gac 48
Met Thr Ala Glu Pro Glu Val Arg Thr Leu Arg Glu Val Val Leu Asp

1 5 10 15
cag cte gge act get gaa teg cgt geg tac aag atg tgg ctg cecg ceg 96
Gln Leu Gly Thr Ala Glu Ser Arg Ala Tyr Lys Met Trp Leu Prc Pro

20 25 30
ttg acc aat cecg gte ccg ctec aac gag ctc ate gee cgt gat cgg cga 144
Leu Thr Asn Pro Val Pro Leu Asn Glu Leu Ile Ala Arg Asp Arg Arg
35 40 45
caa ccc ctg cga ttt gee ctg ggg atc atg gat gaa ccg cge cge cat 192
Gln Pro Leu Arg Phe Ala Leu Gly Ile Met Asp Glu Pro Arg Arg His
50 55 60

cta cag gat gtg tgg ggc gta gac gtt tecc ggg gcc gge gge aac atce 240
Leu Gln Asp Val Trp Gly Val Asp Val Ser Gly Ala Gly Gly Asn Ile

65 70 75 80
ggt att ggg ggc gca cct caa acc ggg aag tcg acg cta ctg cag acg 288
Gly Ile Gly Gly Ala Pro Gln Thr Gly Lys Ser Thr Leu Leu Gln Thr

85 90 95
atg gtg atg tcg gece gec gee aca cac tca ccg cge aac gtt cag tte 336
Met Val Met Ser Ala Ala Ala Thr His Ser Pro Arg Asn Val Gln Phe
100 105 110
tat tgc atc gac cta ggt ggc ggc ggg ctg ate tat ctc gaa aac ctt 384
Tyr Cys Ile Asp Leu Gly Gly Gly Gly Leu Ile Tyr Leu Glu 2Asn Leu
115 120 125

cca cac gtc ggt ggg gta gcc aat cgg tcc gag cce gac aag gtc aac 432

Pro His Val Gly Gly Val Ala Asn Arg Ser Glu Pro Asp Lys Val Asn
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-continued
130 135 140
cgg gtg gtc gca gag atg caa gcc gtc atg cgg caa cgg gaa acc acc 480
Arg Val Val Ala Glu Met Gln Ala Val Met Arg Gln Arg Glu Thr Thr
145 150 155 160
ttc aag gaa cac cga gtg ggc tcg atc ggg atg tac cgg cag ctg cgt 528
Phe Lys Glu His Arg Val Gly Ser Ile Gly Met Tyr Arg Gln Leu Arg
165 170 175
gac gat cca agt caa ccc gtt gcg tece gat cca tac gge gac gtc ttt 576
Asp Asp Pro Ser Gln Pro Val Ala Ser Asp Pro Tyr Gly Asp Val FPhe
180 185 190
ctg atc atc gac gga tgg ccc ggt ttt gtc gge gag tte ccc gac ctt 624
Leu Ile Ile Asp Gly Trp Pro Gly Phe Val Gly Glu Phe Pro Asp Leu
195 200 205
gag ggg cag gtt caa gat ctg gcc gcc cag ggg ctg gcg ttc ggc gtc 672
Glu Gly Gln Val Gln Asp Leu Ala Ala Gln Gly Leu Ala Phe Gly Val
210 215 220
cac gtc atc atc tcc acg cca cgc tgg aca gag ctg aag tcg cgt gtt 720
His Val Ile Ile Ser Thr Pro Arg Trp Thr Glu Leu Lys Ser Arg Val
225 230 235 240
cge gac tac cte gge ace aag atc gag tte cgg ctt ggt gac gtc aat 768
Arg Asp Tyr Leu Gly Thr Lys Ile Glu Phe Arg Leu Gly Asp Val Asn
245 250 255
gaa acc cag atc gac cgg att acc cge gag ate ccg geg aat cgt ceg 816
Glu Thr Gln Ile Asp Arg Ile Thr Arg Glu Ile Pro Ala Asn Arg Pro
260 265 270
ggt cgg geca gtg tcg atg gaa aag cac cat ctg atg ate gge gtg ccc 864
Gly Arg Ala Val Ser Met Glu Lys His His Leu Met Ile Gly Val Pro
275 280 285
agg ttc gac gge gtg cac age gec gat aac ctg gtg gag geg atc acc 912
Arg Phe Asp Gly Val His Ser Ala Asp Asn Leu Val Glu Ala Ile Thr
290 295 300
gcg 999 gtg acg cag atc get tee cag cac ace gaa cag gea cct ceg 960
Ala Gly Val Thr Gln Ile Ala Ser Gln His Thr Glu Gln Ala Preo Pro
305 310 315 320
gtg c¢gg gte ctg ceg gag cgt ate cac ctg cac gaa cte gac ceg aac 1008
Val Arg Val Leu Pro Glu Arg Ile His Leu His Glu Leu Asp Pro Asn
325 330 335
ccg ccg gga cca gag tee gac tac cge act cge tgg gag att cecg ate 1056
Pro Pro Gly Pro Glu Ser Asp Tyr Arg Thr Arg Trp Glu Ile Prc Ile
340 345 350
ggc ttg cgc gag acg gac ctg acg ccg get cac tge cac atg cac acg 1104
Gly Leu Arg Glu Thr Asp Leu Thr Pro Ala His Cys His Met His Thr
355 360 365
aac ccg cac cta ctg ate tte ggt geg gec aaa teg gge aag acg ace 1152
Asn Pro His Leu Leu Ile Phe Gly Ala Ala Lys Ser Gly Lys Thr Thr
370 375 380
att gcc cac gecg atc geg cge gec att tgt gee cga aac agt cecc cag 1200
Ile Ala His Ala Ile Ala Arg Ala Ile Cys Ala Arg Asn Ser Pro Gln
385 390 395 400
cag gtg cgg ttc atg ctc gecg gac tac cgc teg gge ctg ctg gac gog 1248
Gln Val Arg Phe Met Leu Ala Asp Tyr Arg Ser Gly Leu Leu Asp Ala
405 410 415
gtg ccg gac acc cat ctg ctg ggce gece ggec gog atc aac cgce aac agc 1296
Val Pro Asp Thr His Leu Leu Gly Ala Gly Ala Ile Asn Arg Asn Ser
420 425 430
gcg tcg cta gac gag gcc gtt caa gca ctg gog gtc aac ctg aag aag 1344

Ala Ser Leu Asp Glu Ala Val Gln Ala Leu Ala Val Asn Leu Lys Lys
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435 440 445

cgg ttg ccg ccg acc gac ctg acqg acg gcg cag cta cge tcg cgt teg 1392
Arg Leu Pro Pro Thr Asp Leu Thr Thr Ala Gln Leu Arg Ser Arg Ser
450 455 460

tgg tgg agc gga ttt gac gtc gtg ctt ctg gtc gac gat tgg cac atg 1440
Trp Trp Ser Gly Phe Asp Val Val Leu Leu Val Asp Asp Trp His Met
465 470 475 480

atc gtg ggt gcc gec gg9g ggg atg ccg ccg atg gea ceg ctg gec cecg 1488
Ile Val Gly Ala Ala Gly Gly Met Pro Pro Met Ala Pro Leu Ala Pro
485 490 495

tta ttg ccg gcg geg gca gat atc ggg ttg cac atc att gtc acc tgt 1536
Leu Leu Pro Ala Ala Ala Asp Ile Gly Leu His Ile Ile Val Thr Cys
500 505 510

cag atg agc cag gct tac aag gca acc atg gac aag ttc gtc ggc gece 1584
Gln Met Ser Gln Ala Tyr Lys Ala Thr Met Asp Lys Phe Val Gly Ala
515 520 525

gca ttc ggg tcg gge get ccg aca atg tte ctt teg gge gag aag cag 1632
Ala Phe Gly Ser Gly Ala Pro Thr Met Phe Leu Ser Gly Glu Lys Gln
530 535 540

gaa tte cca tec agt gag tte aag gte aag cgg cge cce cet gge cag 1680
Glu Phe Pro Ser Ser Glu Phe Lys Val Lys Arg Arg Pro Pro Gly Gln
545 550 555 560

gca ttt cte gte teg cca gac gge aaa gag gte ate cag gee cec tac 1728
Ala Phe Leu Val Ser Pro Asp Gly Lys Glu Val Ile Gln Ala Pro Tyr
565 570 575

atce gag cet cca gaa gaa gtg tte gea gea cee cca age gee ggt 1773
Ile Glu Pro Pro Glu Glu Val Phe Ala Ala Pro Pro Ser Ala Gly
580 585 590

taa 1776

<210> SEQ ID NO 10

<211> LENGTH: 300

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(297)

<400> SEQUENCE: 10

atg gaa aaa atg tca cat gat ccg atc get gee gac att gge acg caa 48
Met Glu Lys Met Ser His Asp Pro Ile Ala Ala Asp Ile Gly Thr Gln
1 5 10 15

gtg agc gac aac gct ctg cac ggc gtg acg gece gge teg acg gecg ctg 96
Val Ser Asp Asn Ala Leu His Gly Val Thr Ala Gly Ser Thr Ala Leu
20 25 30

acg tcg gtg acc ggg ctg gtt ccc gcg ggg gec gat gag gtc tcc gece 144
Thr Ser Val Thr Gly Leu Val Pro Ala Gly Ala Asp Glu Val Ser Ala
35 40 45

caa gcg gocg acg gog ttce aca tcg gag ggce atc caa ttg ctg get tece 192

Gln Ala Ala Thr Ala Phe Thr Ser Glu Gly Ile Gln Leu Leu Ala Ser

aat gca tcg gec caa gac cag ctc cac cgt gcg gge gaa gocg gtc cag 240
Asn Ala Ser Ala Gln Asp Gln Leu His Arg Ala Gly Glu Ala Val Gln
65 70 75 80

gac gtc gece cge acc tat tcg caa atc gac gac gge gcc gec ggc gte 288
Asp Val Ala Arg Thr Tyr Ser Gln Ile Asp Asp Gly Ala Ala Gly Val

ttec geoe gaa tag 300
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Phe Ala Glu

<210> SEQ ID NO 11

<211> LENGTH: 1107

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(1104)

<400> SEQUENCE: 11

atg ctg tgg cac gca atg cca ccg gag cta aat acc gca cgg ctg atg 48
Met Leu Trp His Ala Met Pro Pro Glu Leu Asn Thr Ala Arg Leu Met
1 5 10 15

gcc ggc gcg ggt ccg gct cca atg ctt gcg gecg gcc gcg gga tgg cag 96
Ala Gly Ala Gly Pro Ala Pro Met Leu Ala Ala Ala Ala Gly Trp Gln
20 25 30

acg ctt tcg gcg gct ctg gac gct cag gecc gte gag ttg acc gcg cgc 144
Thr Leu Ser Ala Ala Leu Asp Ala Gln Ala Val Glu Leu Thr Ala Arg
35 40 45

ctg aac tct ctg gga gaa gcc tgg act gga ggt ggc agc gac aag gcg 192
Leu Asn Ser Leu Gly Glu Ala Trp Thr Gly Gly Gly Ser Asp Lys Ala
50 55 60

ctt geg get gea acg ceg atg gtg gte tgg cta caa ace geg tca aca 240
Leu Ala Ala Ala Thr Pro Met Val Val Trp Leu Gln Thr Ala Ser Thr
65 70 75 80

cag gcc aag acc cgt geg atg cag geg acg geg caa goe geg gea tac 288
Gln Ala Lys Thr Arg Ala Met Gln Ala Thr Ala Gln Ala Ala Ala Tyr
85 90 95

acc cag gec atg gece acg acg ceg teg ctg ceg gag ate gee gec aac 336
Thr Gln Ala Met Ala Thr Thr Pro Ser Leu Pro Glu Ile Ala Ala Asn
100 105 110

cac atc acc cag gcc gtc ctt acg gece acc aac tte tte ggt atc aac 384
His Ile Thr Gln Ala Val Leu Thr Ala Thr Asn Phe Phe Gly Ile Asn
115 120 125

acg atc ceg atc geg ttg ace gag atg gat tat tte ate cgt atg tgg 432
Thr Ile Pro Ile Ala Leu Thr Glu Met Asp Tyr Phe Ile Arg Met Trp
130 135 140

aac cag gca gcc ctg gca atg gag gtc tac cag gcc gag acc gcg gtt 480
Asn Gln Ala Ala Leu Ala Met Glu Val Tyr Gln Ala Glu Thr Ala Val
145 150 155 160

aac acg ctt ttc gag aag ctc gag ccg atg geg teg ate ctt gat cee 528
Asn Thr Leu Phe Glu Lys Leu Glu Pro Met Ala Ser Ile Leu Asp Pro
165 170 175

ggc gcg age cag agce acg acg aac ccg atc tte gga atg cce tece cet 576
Gly Ala Ser Gln Ser Thr Thr Asn Pro Ile Phe Gly Met Pro Ser Pro
180 185 190

ggc agc tca aca ccg gtt gge cag ttg ccg ccg geg get acc cag acc 624
Gly Ser Ser Thr Pro Val Gly Gln Leu Pro Pro Ala Ala Thr Gln Thr
195 200 205

ctc ggc caa ctg ggt gag atg agc ggc ccg atg cag cag ctg acc cag 672
Leu Gly Gln Leu Gly Glu Met Ser Gly Pro Met Gln Gln Leu Thr Gln
210 215 220

ccg ctg cag cag gtg acg tcg ttg tte age cag gtg gge gge acc gge 720
Pro Leu Gln Gln Val Thr Ser Leu Phe Ser Gln Val Gly Gly Thr Gly
225 230 235 240

ggc gge aac cca goc gac gag gaa goc gog cag atg gge ctg ctc gge 768
Gly Gly Asn Pro Ala Asp Glu Glu Ala Ala Gln Met Gly Leu Leu Gly
245 250 255
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acc agt ccg ctg tcg aac cat ccg ctg gct ggt gga tca ggc ccc agc 816
Thr Ser Pro Leu Ser Asn His Pro Leu Ala Gly Gly Ser Gly Pro Ser
260 265 270

gcg ggc gcg ggc ctg ctg cgc gcg gag tcg cta cct ggc gca ggt ggg 864
Ala Gly Ala Gly Leu Leu Arg Ala Glu Ser Leu Pro Gly Ala Gly Gly
275 280 285

tcg ttg acc cge acg ccg ctg atg tct cag ctg atc gaa aag ccg gtt 912
Ser Leu Thr Arg Thr Pro Leu Met Ser Gln Leu Ile Glu Lys Pro Val
290 295 300

gcc ccc tecg gtg atg ccg gcg geot gct gecc gga tcg tcg gog acg ggt 960
Ala Pro Ser Val Met Pro Ala Ala Ala Ala Gly Ser Ser Ala Thr Gly
305 310 315 320

ggc gcc gct ccg gtg ggt gcg gga gcg atg ggc cag ggt gog caa tce 1008
Gly Ala Ala Pro Val Gly Ala Gly Ala Met Gly Gln Gly Ala Gln Ser

325 330 335

ggc ggc tcc acc agg ccg ggt ctg gtc geg ccg gea ceg cte gog cag 1056
Gly Gly Ser Thr Arg Pro Gly Leu Val Ala Pro Ala Pro Leu Ala Gln
340 345 350

gag cgt gaa gaa gac gac gag gac gac tgg gac gaa gag gac gac tgg 1104
Glu Arg Glu Glu Asp Asp Glu Asp Asp Trp Asp Glu Glu Asp Asp Trp
355 360 365

tga 1107

<210> SEQ ID NO 12

<211> LENGTH: 303

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(300)

<400> SEQUENCE: 12

atg gca gag atg aag acc gat gcc get ace cte geg cag gag gca ggt 48
Met Ala Glu Met Lys Thr Asp Ala Ala Thr Leu Ala Gln Glu Ala Gly

aat ttc gag cgg ate tee gge gac ctg aaa ace cag ate gac cag gtg 96
Asn Phe Glu Arg Ile Ser Gly Asp Leu Lys Thr Gln Ile Asp Gln Val
20 25 30

gag tcg acg gca ggt tecg ttg cag ggc cag tgg cgc gge gog gcg 9gqg 144
Glu Ser Thr Ala Gly Ser Leu Gln Gly Gln Trp Arg Gly Ala Ala Gly

acg gcc gec cag gcc gcg gtg gtg cge ttec caa gaa geca gec aat aag 192
Thr Ala Ala Gln Ala Ala Val Val Arg Phe Gln Glu Ala Ala Asn Lys

cag aag cag gaa ctc gac gag atc tcg acg aat att cgt cag gecc ggc 240
Gln Lys Gln Glu Leu Asp Glu Ile Ser Thr Asn Ile Arg Gln Ala Gly

gtc caa tac tcg agg gcc gac gag gag cag cag cag gcg ctg tcc tcg 288
Val Gln Tyr Ser Arg Ala Asp Glu Glu Gln Gln Gln Ala Leu Ser Ser
85 90 95

caa atg ggc ttc tga 303
Gln Met Gly Phe
100

«210> SEQ ID NO 13

<211> LENGTH: 2001

<212> TYPE: DNA

<213> ORGANISM: Mycobacterium tuberculosis
<220> FEATURE:
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<221> NAME/KEY: CDS
<222> LOCATION: (1)...(1998)

<400> SEQUENCE: 13

atg gcg gcc gac tac gac aag ctc ttc cgg ccg cac gaa ggt atg gaa 48
Met Ala Ala Asp Tyr Asp Lys Leu Phe Arg Pro His Glu Gly Met Glu
1 5 10 15

gct ccg gac gat atg gca gcg cag ccg ttc ttc gac ccec agt gect tecg 96
Ala Pro Asp Asp Met Ala Ala Gln Pro Phe Phe Asp Pro Ser Ala Ser
20 25 30

ttt ccg ccg gecg ccc gca tcg geca aac cta ccg aag ccc aac ggc cag 144
Phe Pro Pro Ala Pro Ala Ser Ala Asn Leu Pro Lys Pro Asn Gly Gln
35 40 45

act ccg ccc ccg acg tcc gac gac ctg tcg gag cgg ttc gtg tcg gcc 192
Thr Pro Pro Pro Thr Ser Asp Asp Leu Ser Glu Arg Phe Val Ser Ala
50 55 60

ccg ccg ccg cca ccc cca ccc cca cct ccg cct ccg cca act ccg atg 240
Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Pro Thr Proc Met
65 70 75 80

ccg atc gecc gca gga gag ccg ccc tcg ccg gaa ccg gcc gca tct aaa 288
Pro Ile Ala Ala Gly Glu Pro Pro Ser Pro Glu Pro Ala Ala Ser Lys
85 90 95

cca ceoe aca cec cec atg cece ate geo gga cee gaa ¢eg goe cca cec 336
Pro Pro Thr Pro Pro Met Pro Ile Ala Gly Pro Glu Pro Ala Pro Pro
100 105 110

aaa cca ccc aca cec cee atg cee ate gec gga cee gaa ¢eg goe ceca 384
Lys Pro Pro Thr Pro Pro Met Pro Ile Ala Gly Pro Glu Pro Ala Pro
115 120 125

cce aaa cca cec aca cct ceg atg cee ate gee gga cet gea cee acce 432
Pro Lys Pro Pro Thr Pro Pro Met Pro Ile Ala Gly Pro Ala Pro Thr
130 135 140

cca acc gaa tcc cag ttg gog cce ccc aga cca ccg aca cca caa acg 480
Pro Thr Glu Ser Gln Leu Ala Pro Pro Arg Pro Pro Thr Pro Gln Thr
145 150 155 160

cca acc gga gcg ccg cag caa ccg gaa tca ccg gog cce cac gta ccc 528
Pro Thr Gly Ala Pro Gln Gln Pro Glu Ser Pro Ala Pro His Val Pro
165 170 175

tcg cac ggg cca cat caa ccc cgg cgc acc geca cca gca ccg ccc tgg 576
Ser His Gly Pro His Gln Pro Arg Arg Thr Ala Pro Ala Pro Pro Trp
180 185 190

gca aag atg cca atc ggc gaa ccc ccg ccc get ccg tee aga ccg tet 624
Ala Lys Met Pro Ile Gly Glu Pro Pro Pro Ala Pro Ser Arg Pro Ser
195 200 205

gcg tce ccg goc gaa cca ccg ace c¢gg cct goc ccoe caa cac tcc cga 672
Ala Ser Pro Ala Glu Pro Pro Thr Arg Pro Ala Pro Gln His Ser Arg
210 215 220

cgt gcg cge cgg ggt cac cge tat cge aca gac acc gaa cga aac gtc 720
Arg Ala Arg Arg Gly His Arg Tyr Arg Thr Asp Thr Glu Arg Asn Val
225 230 235 240

ggg aag gta gca act ggt cca tcc atc cag geg cgg ctg cgg gca gag 768
Gly Lys Val Ala Thr Gly Pro Ser Ile Gln Ala Arg Leu Arg Ala Glu
245 250 255

gaa gca tecc ggc gog cag cte gec coc gga acg gag ccc tog cca geg 816
Glu Ala Ser Gly Ala Gln Leu Ala Pro Gly Thr Glu Pro Ser Pro Ala
260 265 270

ccg ttg gge caa ccg aga tcg tat ctg get ccg cce acce cge cecc gog 864
Pro Leu Gly Gln Pro Arg Ser Tyr Leu Ala Pro Pro Thr Arg Pro Ala
275 280 285
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ccg aca gaa cct ccc ccc age ccc tcg ccg cag cgc aac tcc ggt cgg 912
Pro Thr Glu Pro Pro Pro Ser Pro Ser Pro Gln Arg Asn Ser Gly Arg
290 295 300
cgt gcc gag cga cgc gtc cac ccc gat tta gcc gcc caa cat gcc gcg 960
Arg Ala Glu Arg Arg Val His Pro Asp Leu Ala Ala Gln His Ala Ala
305 310 315 320
gcg caa cct gat tca att acqg gecc gea acc act gge ggt cgt cge cge 1008
Ala Gln Pro Asp Ser Ile Thr Ala Ala Thr Thr Gly Gly Arg Arg Arg
325 330 335
aag cgt gca gcg ccg gat ctc gac gcg aca cag aaa tce tta agg ccg 1056
Lys Arg Ala Ala Pro Asp Leu Asp Ala Thr Gln Lys Ser Leu Arg Pro
340 345 350
gcg gcc aag gqgg ccg aag gtg aag aag gtg aag ccc cag aaa ccg aag 1104
Ala Ala Lys Gly Pro Lys Val Lys Lys Val Lys Pro Gln Lys Pro Lys
355 360 365
gcc acg aag ccg ccc aaa gtg gtg tcg cag cge gge tgg cga cat tgg 1152
Ala Thr Lys Pro Pro Lys Val Val Ser Gln Arg Gly Trp Arg His Trp
370 375 380
gtg cat gcg ttg acg cga atc aac ctg ggc ctg tca cce gac gag aag 1200
Val His Ala Leu Thr Arg Ile Asn Leu Gly Leu Ser Pro Asp Glu Lys
385 390 395 400
tac gag ctg gac ctg cac get cga gte cge cge aat cce cge ggg teg 1248
Tyr Glu Leu Asp Leu His Ala Arg Val Arg Arg Asn Pro Arg Gly Ser
405 410 415
tat cag atc gece gte gte ggt cte aaa ggt ggg get gge aaa acce acg 1296
Tyr Gln Ile Ala Val Val Gly Leu Lys Gly Gly Ala Gly Lys Thr Thr
420 425 430
c¢tg aca gca geg ttg ggg teg acg ttg get cag gtg cgg gee gac cgg 1344
Leu Thr Ala Ala Leu Gly Ser Thr Leu Ala Gln Val Arg Ala Asp Arg
435 440 445
atc ctg get cta gac geg gat cca gge geco gga aac cte geoe gat cgg 1392
Ile Leu Ala Leu Asp Ala Asp Pro Gly Ala Gly Asn Leu Ala Asp Arg
450 455 460
gta ggg cga caa tecg gge geg acce ate get gat gtg ctt gea gaa aaa 1440
Val Gly Arg Gln Ser Gly Ala Thr Ile Ala Asp Val Leu Ala Glu Lys
465 470 475 480
gag ctg tecg cac tac aac gac atc cge gea cac act age gte aat geg 1488
Glu Leu Ser His Tyr Asn Asp Ile Arg Ala His Thr Ser Val Asn Ala
485 490 495
gtc aat ctg gaa gtg ctg ccg gca ccg gaa tac age teg geg cag cge 1536
Val Asn Leu Glu Val Leu Pro Ala Pro Glu Tyr Ser Ser Ala Gln Arg
500 505 510
gcg cte age gac gecc gac tgg cat ttec atc gee gat cct gog teg agg 1584
Ala Leu Ser Asp Ala Asp Trp His Phe Ile Ala Asp Pro Ala Ser Arg
515 520 525
ttt tac aac ctc gte ttg gct gat tgt ggg gee gge tte tte gac ceg 1632
Phe Tyr Asn Leu Val Leu Ala Asp Cys Gly Ala Gly Phe Phe Asp Pro
530 535 540
ctg acc cgc ggc gtg ctg tce acg gtg tec ggt gte gtg gte gtg gea 1680
Leu Thr Arg Gly Val Leu Ser Thr Val Ser Gly Val Val Val val Ala
545 550 555 560
agt gtc tca atc gac ggc gca caa cag gog tog gte geg ttg gac tgg 1728
Ser Val Ser Ile Asp Gly Ala Gln Gln Ala Ser Val Ala Leu Asp Trp
565 570 575
ttg cgc aac aac ggt tac caa gat ttg gcg age cge gca tge gtg gte 1776

Leu Arg Asn Asn Gly Tyr Gln Asp Leu Ala Ser Arg Ala Cys Val Val
580 585 590
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atc aat cac atc atg ccqg gga gaa ccc aat gtc geca gtt aaa gac ctg 1824
Ile Asn His Ile Met Pro Gly Glu Pro Asn Val Ala Val Lys Asp Leu
595 600 605

gtg cgg cat ttc gaa cag caa gtt caa ccc gge cgg gte gtg gtc atg 1872
Val Arg His Phe Glu Gln Gln Val Gln Pro Gly Arg Val Val Val Met
610 615 620

ccg tgg gac agg cac att gcg gecc gga acc gag att tca ctec gac ttg 1920
Pro Trp Asp Arg His Ile Ala Ala Gly Thr Glu Ile Ser Leu Asp Leu
625 630 635 640

ctc gac cct atc tac aag cgc aag gtc ctc gaa ttg gee gea geog cta 1968
Leu Asp Pro Ile Tyr Lys Arg Lys Val Leu Glu Leu Ala Ala Ala Leu
645 650 655

tce gac gat ttc gag agg gct gga cgt cgt tga 2001
Ser Asp Asp Phe Glu Arg Ala Gly Arg Arg
660 665

<210> SEQ ID NO 14

<211> LENGTH: 1536

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(1533)

<400> SEQUENCE: 14

ttg age gea cet get gtt get get ggt cet ace gee geg ggg geca acce 48
Leu Ser Ala Pro Ala Val Ala Ala Gly Pro Thr Ala Ala Gly Ala Thr
1 5 10 15

get geg cgg cet gee ace ace c¢gg gtg acg ate ctg ace gge aga cgg 96
Ala Ala Arg Pro Ala Thr Thr Arg Val Thr Ile Leu Thr Gly Arg Arg
20 25 30

atg acc gat ttg gta ctg cca geg geg gtg ccg atg gaa act tat att 144
Met Thr Asp Leu Val Leu Pro Ala Ala Val Pro Met Glu Thr Tyr Ile
35 40 45

gac gac acc gtc gcg gtg ctt tcc gag gtg ttg gaa gac acg ccg gect 192
Asp Asp Thr Val Ala Val Leu Ser Glu Val Leu Glu Asp Thr Pro Ala
50 55 60

gat gta ctc ggc gge tte gac ttt ace geg caa gge gtg tgg geog tte 240
Asp Val Leu Gly Gly Phe Asp Phe Thr Ala Gln Gly Val Trp Ala Fhe
65 70 75 80

get cgt cec gga tecg cecg cecg ctg aag cte gac cag tca cte gat gac 288
Ala Arg Pro Gly Ser Pro Pro Leu Lys Leu Asp Gln Ser Leu Asp Asp
85 90 95

gcc ggg gtg gtc gac ggg tca ctg ctg act ctg gtg tca gtc agt cge 336
Ala Gly val Val Asp Gly Ser Leu Leu Thr Leu Val Ser Val Ser Arg
100 105 110

acc gag cgc tac cga ccg ttg gtc gag gat gtc atc gac gecg atc gece 384
Thr Glu Arg Tyr Arg Pro Leu Val Glu Asp Val Ile Asp Ala Ile Ala
115 120 125

gtg ctt gac gag tca cct gag ttc gac cgc acg gca ttg aat cge ttt 432
Val Leu Asp Glu Ser Pro Glu Phe Asp Arg Thr Ala Leu Asn Arg Fhe
130 135 140

gtg ggg gcg geg atc ccg ctt ttg acc geg cce gte ate ggg atg geg 480
Val Gly Ala Ala Ile Pro Leu Leu Thr Ala Pro Val Ile Gly Met Ala
145 150 155 160

atg cgg gcg tgg tgg gaa act ggg cgt agc ttg tgg tgg ccg ttg geg 528
Met Arg Ala Trp Trp Glu Thr Gly Arg Ser Leu Trp Trp Pro Leu Ala
165 170 175
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att
Ile

agg
Arg

tat
Tyr

999
Gly
225

gtg
Val

gag
Glu

gce
Ala

atc
Ile

geg
Ala
305

gtg
Val

age
Ser

tece
Ser

ate
Ile

gcg
Ala
385

ggt
Gly

cge
Arg

ggt
Gly

ttg
Leu

999
Gly
465

ggc
Gly

tte
Phe

ctg
Leu
210

gtc
Val

ctg
Leu

ttg
Leu

gct
Ala

gca
Ala
290

gte
Val

gac
Asp

gaa
Glu

gcg
Ala

gga
Gly
370

gte
Val

ttg
Leu

tgg
Trp

ctg
Leu

ttg
Leu
450

teg
Ser

atc
Ile

tac
Tyr
195

ctg
Leu

aac
Asn

ttt
Phe

gcg
Ala

gcc
Ala
275

tte
Phe

geg
Ala

aac
Asn

gaa
Glu

gte
Val
355

tac
Tyr

gtg
Val

atc
Ile

tgt
Cys

acg
Thr
435

age

Ser

atg
Met

ctg
Leu
180

cag
Gln

atc
Ile

teg
Ser

ttg
Leu

teg
Ser
260

tte
Phe

999
Gly

€99
Arg

gag
Glu

ace
Thr
340

€99
Arg

gte
Val

gtg
Val

acg
Thr

gcg
Ala
420

gece

Ala

gtc
Val

gct
Ala

999
Gly

agc
Ser

gca
Ala

ttg
Leu

acc
Thr
245

ttt
Phe

ggc
Gly

ctg
Leu

atc
Ile

gag
Glu
325

ceqg
Pro

cte
Leu

acg
Thr

cge
Arg

ace
Thr
405

tgg
Trp

aaa
Lys

tac
Tyr

cac
His

atc
Ile

ggce
Gly

acc
Thr

999
Gly
230

ttg
Leu

gce
Ala

tat
Tyr

tte
Phe

geg
Ala
310

ttg
Leu

ace
Thr

ace
Thr

teg
Ser

999
Gly
390

gte
Val

gcg
Ala

cte
Leu

cte
Leu

gtc
Val
470

gct
Ala

cac
His

gce
Ala
215

geg
Ala

atg
Met

gtg
Val

gga
Gly

att
Ile
295

ctg
Leu

cte
Leu

tgg
Trp

gag
Glu

gge
Gly
375

cac
His

tge
Cys

ttg
Leu

atc
Ile

acqg
Thr
455

cqg
Arg

gtg
Val

ctg
Leu
200

gca
Ala

cca
Pro

acqg
Thr

atc
Ile

tac
Tyr
280

gtg
Val

ceqg
Pro

gat
Asp

cag
Gln

cge
Arg
360

ace
Thr

tte
Phe

gga
Gly

ctg
Leu

atc
Ile
440

gta
Val

cge
Arg

ctg
Leu
185

gce
Ala

gcg
Ala

caa
Gln

cg99
Arg

acc
Thr
265

cag
Gln

acg
Thr

ceqg
Pro

cee
Pro

goe
Ala
345

age
Ser

ctg
Leu

ttt
Phe

ttt
Phe

gcg
Ala
425

tgg
Trp

gce
Ala

gtt
val

gta
Val

gag
Glu

ctg
Leu

gtt
Val

gg¢
Gly
250

gct
Ala

gac
Asp

aat
Asn

att
Ile

gte
Val
330

atc
Ile

aaa
Lys

att
Ile

gta
Val

cge
Arg
410

gcg
Ala

tac
Tyr

ctg
Leu

tca
Ser

gg¢
Gly

tgc
Cys

gcc
Ala

gcc
Ala
235

gg¢
Gly

atc
Ile

tgg
Trp

gcg
Ala

ceqg
Pro
315

geg
Ala

ate
Ile

ctg
Leu

ctg
Leu

cac
His
395

tcg
Ser

acqg
Thr

ceg
Pro

gtt
Val

ceg
Pro
475

age

tte

gtc

Ser Phe Val

cta
Leu

gtg
Val
220

ggc¢
Gly

cct
Pro

gcg
Ala

gtc
Val

gcc
Ala
300

gta
Val

ace
Thr

geg
Ala

gce
Ala

gct
Ala
380

agce
Ser

cg9
Arg

gtc
Val

cac
His

gcyg
Ala
460

gtc
Val

ctg
Leu
205

ccg
Pro

gce
Ala

€99
Arg

gtc
Val

cce
Pro
285

aag
Lys

cee
Pro

ceqg
Pro

teg
Ser

aag
Lys
365

gce
Ala

ctg
Leu

ctt
Leu

gcg
Ala

tat
Tyr
445

cte

Leu

gta
Val

190

gtc
Val

ttg
Leu

gct
Ala

aag
Lys

atc
Ile
270

gcg
Ala

ctg
Leu

ggc¢
Gly

gag
Glu

gtg
Val
350

caa
Gln

ggt
Gly

gtg
Val

tac
Tyr

att
Ile
430

gcoo

Ala

gtg
Val

aaa
Lys

gcg
Ala

acqg
Thr

ccg
Pro

acqg
Thr

cgt
Arg
255

gcg
Ala

999
Gly

acc
Thr

gaa
Glu

get
Ala
335

cee
Pro

ctt
Leu

gce
Ala

gtc
Val

gce
Ala
415

ccg

Pro

tgg
Trp

gtg
Val

cga
Arg

aac
Asn

acqg
Thr

cgc
Arg

gcc
Ala
240

cat
His

gcc
Ala

999
Gly

gtc
Val

ace
Thr
320

ace
Thr

gcg
Ala

ctg
Leu

atc
Ile

gcg
Ala
400

gag
Glu

acg
Thr

ctg
Leu

gtc
Val

act
Thr
480

624

864

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440
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-continued

ctg gaa ttg atc gac ggc gcc atg atc get gee ate att cce atg ctg 1488
Leu Glu Leu Ile Asp Gly Ala Met Ile Ala Ala Ile Ile Pro Met Leu
485 490 495

ctg tgg atc acc ggg gtg tac gac acg gtc cge aat atc cgg ttc 1533
Leu Trp Ile Thr Gly Val Tyr Asp Thr Val Arg Asn Ile Arg Phe
500 505 510

tga 1536

<210> SEQ ID NO 15

<211> LENGTH: 843

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(840)

<400> SEQUENCE: 15

atg gct gaa ccg ttg gcc gtc gat ccc acc gge ttg agec gca gcg gcc 48
Met Ala Glu Pro Leu Ala Val Asp Pro Thr Gly Leu Ser Ala Ala Ala
1 5 10 15

gcg aaa ttg gcc ggc ctc gtt ttt ccg cag cct ccg gcg ccg atc gcg 96
Ala Lys Leu Ala Gly Leu Val Phe Pro Gln Pro Pro Ala Pro Ile Ala
20 25 30

gte age gga acg gat tecg gtg gta gca gea ate aac gag acc atg cca 144
Val Ser Gly Thr Asp Ser Val Val Ala Ala Ile Asn Glu Thr Met Pro
35 40 45

age atc gaa teg ctg gte agt gac ggg ctg cce gge gtg aaa gec gece 192
Ser Ile Glu Ser Leu Val Ser Asp Gly Leu Pro Gly Val Lys Ala Ala
50 55 60

ctg act cga aca gca tee aac atg aac geg geg gceg gac gte tat geg 240
Leu Thr Arg Thr Ala Ser Asn Met Asn Ala Ala Ala Asp Val Tyr Ala
65 70 75 80

aag acc gat cag tca ctg gga acc agt ttg age cag tat gca ttc ggc 288
Lys Thr Asp Gln Ser Leu Gly Thr Ser Leu Ser Gln Tyr Ala Phe Gly
85 90 95

teg tcg gge gaa gge ctg gct gge gte gec teg gte ggt ggt cag cca 336
Ser Ser Gly Glu Gly Leu Ala Gly Val Ala Ser Val Gly Gly Gln Pro
100 105 110

agt cag get acc cag ctg ctg agc aca ccc gtg tca cag gtc acg acc 384
Ser Gln Ala Thr Gln Leu Leu Ser Thr Pro Val Ser Gln Val Thr Thr
115 120 125

cag ctc ggc gag acg gcc gct gag ctg gca cce cgt gtt gtt gecg acg 432
Gln Leu Gly Glu Thr Ala Ala Glu Leu Ala Pro Arg Val Val Ala Thr
130 135 140

gtg ccg caa ctc gtt cag ctg gect ccg cac gee gtt cag atg tcg caa 480
Val Pro Gln Leu Val Gln Leu Ala Pro His Ala Val Gln Met Ser Gln
145 150 155 160

aac gca tcc cecc atc get cag acg atc agt caa acc gcc caa cag gcc 528
Asn Ala Ser Pro Ile Ala Gln Thr Ile Ser Gln Thr Ala Gln Gln Ala
165 170 175

gocco cag agce gog cag ggo gge age gge cca atg cce gea cag ctt gee 576
Ala Gln Ser Ala Gln Gly Gly Ser Gly Pro Met Pro Ala Gln Leu Ala
180 185 190

agce got gaa aaa cog goc acc gag caa gog gag ccg gte cac gaa gtg 624
Ser Ala Glu Lys Pro Ala Thr Glu Gln Ala Glu Pro Val His Glu Val
195 200 205

aca aac gac gat cag ggc gac cag ggc gac gtg cag ccg goc gag gte 672
Thr Asn Asp Asp Gln Gly Asp Gln Gly Asp Val Gln Pro Ala Glu Val
210 215 220
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-continued

gtt gcc gcg gca cgt gac gaa ggc gcc ggc gca tca ccg ggc cag cag 720
Val Ala Ala Ala Arg Asp Glu Gly Ala Gly Ala Ser Pro Gly Gln Gln
225 230 235 240

ccc ggc gg9g ggc gtt ccc gocg caa gcc atg gat acc gga gcc ggt gcc 768
Pro Gly Gly Gly Val Pro Ala Gln Ala Met Asp Thr Gly Ala Gly Ala
245 250 255

cgc cca gcg gcg agt ccg ctg gcg gcc ccc gte gat ccg tcg act ccg 816
Arg Pro Ala Ala Ser Pro Leu Ala Ala Pro Val Asp Pro Ser Thr Pro
260 265 270

gca ccc tca aca acc aca acg ttg tag 843
Ala Pro Ser Thr Thr Thr Thr Leu
275 280

<210> SEQ ID NO 16

<211> LENGTH: 2190

<212> TYPE: DNA

<213> ORGANISM: Myccbacterium tuberculosis
<220> FEATURE:

<221> NAME/KEY: CDS

<222> LOCATION: (1)...(2187)

<400> SEQUENCE: 16

atg agt att acc agg ccg acg ggc agc tat gcc aga cag atg ctg gat 48
Met Ser Ile Thr Arg Pro Thr Gly Ser Tyr Ala Arg Gln Met Leu Asp
1 5 10 15

ceg gge ggce tgg gtg gaa gee gat gaa gac act tte tat gac cgg gece 96
Pro Gly Gly Trp Val Glu Ala Asp Glu Asp Thr Phe Tyr Asp Arg Ala
20 25 30

cag gaa tat agce cag gtt ttg caa agg gte ace gat gta ttg gac ace 144
Gln Glu Tyr Ser Gln Val Leu Gln Arg Val Thr Asp Val Leu Asp Thr
35 40 45

tge cge cag cag aaa ggce cac gte tte gaa gge gge cta tgg tee gge 192
Cys Arg Gln Gln Lys Gly His Val Phe Glu Gly Gly Leu Trp Ser Gly
50 55 60

gge gcc gec aat get gec aac gge gec ctg ggt gca aac atc aat caa 240
Gly Ala Ala Asn Ala Ala Asn Gly Ala Leu Gly Ala Asn Ile Asn Gln
65 70 75 80

ttg atg acg ctg cag gat tat ctec gecc acg gtg att ace tgg cac agg 288
Leu Met Thr Leu Gln Asp Tyr Leu Ala Thr Val Ile Thr Trp His Arg
85 90 95

cat att gecc ggg ttg att gag caa get aaa tee gat ate gge aat aat 336
His Ile Ala Gly Leu Ile Glu Gln Ala Lys Ser Asp Ile Gly Asn Asn
100 105 110

gtg gat ggc gct caa cgg gag atc gat atc ctg gag aat gac cct agc 384
Val Asp Gly Ala Gln Arg Glu Ile Asp Ile Leu Glu Asn Asp Pro Ser
115 120 125

ctg gat get gat gag cge cat acc gee atc aat tca ttg gtc acg geg 432
Leu Asp Ala Asp Glu Arg His Thr Ala Ile Asn Ser Leu Val Thr Ala
130 135 140

acg cat ggg gcc aat gtc agt ctg gtc gec gag acce gct gag cgg gtg 480
Thr His Gly Ala Asn Val Ser Leu Val Ala Glu Thr Ala Glu Arg Val
145 150 155 160

ctg gaa tcc aag aat tgg aaa cct ccg aag aac gca ctc gag gat ttg 528
Leu Glu Ser Lys Asn Trp Lys Pro Pro Lys Asn Ala Leu Glu 2Asp Leu
165 170 175

ctt cag cag aag tcg ccg cca cce cca gac gtg cct acce ctg gtc gtg 576
Leu Gln Gln Lys Ser Pro Pro Pro Pro Asp Val Pro Thr Leu Val Val
180 185 190
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-continued
cca tcc ceg ggc aca ccg ggc aca ccg gga acc ccg ate acc ceg gga 624
Pro Ser Pro Gly Thr Pro Gly Thr Pro Gly Thr Pro Ile Thr Proc Gly
195 200 205
acc ccg atc acc ccg gga acc cca atc aca ccc ate ccg gga gog ccg 672
Thr Pro Ile Thr Pro Gly Thr Pro Ile Thr Pro Ile Pro Gly Ala Pro
210 215 220
gta act ccg atc aca cca acg ccc ggc act ccc gtc acg ccg gtg acc 720
Val Thr Pro Ile Thr Pro Thr Pro Gly Thr Pro Val Thr Pro Val Thr
225 230 235 240
ccg ggc aag ccg gtc ace ccg gtg acc ccg gtc aaa ccg ggc aca cca 768
Pro Gly Lys Pro Val Thr Pro Val Thr Pro Val Lys Pro Gly Thr Pro
245 250 255
ggc gag cca acc ccg atc acg ccg gtec acc cce ceg gte goco ceg gec 816
Gly Glu Pro Thr Pro Ile Thr Pro Val Thr Pro Pro Val Ala Prc Ala
260 265 270
aca ccg gca acc ccg gcc acg ccc gtt acc cca gct cce get cca cac 864
Thr Pro Ala Thr Pro Ala Thr Pro Val Thr Pro Ala Pro Ala Pro His
275 280 285
ccg cag ccg gct ccg gca ccg gog cca tcg cct ggg cce cag ccg gtt 912
Pro Gln Pro Ala Pro Ala Pro Ala Pro Ser Pro Gly Pro Gln Pro Val
290 295 300
aca ccg gcc act ccc ggt ccg tct ggt cca gca aca ccg ggc acc cca 960
Thr Pro Ala Thr Pro Gly Pro Ser Gly Pro Ala Thr Pro Gly Thr Pro
305 310 315 320
ggg ggc¢ gag ceg geg ceg cac gte aaa ceco geg geg ttg geg gag caa 1008
Gly Gly Glu Pro Ala Pro His Val Lys Pro Ala Ala Leu Ala Glu Gln
325 330 335
c¢cet ggt gtg ceg gge cag cat geg ggce 999 999 acg cag teg ggg cet 1056
Pro Gly Val Pro Gly Gln His Ala Gly Gly Gly Thr Gln Ser Gly Pro
340 345 350
gcee cat geg gac gaa tee gee geg teg gtg acg ceg get geg geg tee 1104
Ala His Ala Asp Glu Ser Ala Ala Ser Val Thr Pro Ala Ala Ala Ser
355 360 365
ggt gtc cecg gge gea cgg gecg geg gec geco gog ccg age ggt acc gee 1152
Gly Val Pro Gly Ala Arg Ala Ala Ala Ala Ala Pro Ser Gly Thr Ala
370 375 380
gtg gga gcg ggc geg cgt teg age gtg ggt acg gee geg gee teg gge 1200
Val Gly Ala Gly Ala Arg Ser Ser Val Gly Thr Ala Ala Ala Ser Gly
385 390 395 400
gcg ggg teg cat get gee act ggg cgg geg ceg gtg get ace teg gac 1248
Ala Gly Ser His Ala Ala Thr Gly Arg Ala Pro Val Ala Thr Ser Asp
405 410 415
aag gcg gcg gca ccg age acg cgg gog gec tcg geg cgg acg gea cet 1296
Lys Ala Ala Ala Pro Ser Thr Arg Ala Ala Ser Ala Arg Thr 2Ala Pro
420 425 430
cct gece cge cog ceg teg ace gat cac atc gac aaa cce gat cge age 1344
Pro Ala Arg Pro Pro Ser Thr Asp His Ile Asp Lys Pro Asp Arg Ser
435 440 445
gag tct gca gat gac ggt acg ccg gtg tcg atg atc ceg gtg tcg geg 1392
Glu Ser Ala Asp Asp Gly Thr Pro Val Ser Met Ile Pro Val Ser Ala
450 455 460
gct cgg gog geca cgce gac goc gcoc act geca geot geoc age goc cgc cag 1440
Ala Arg Ala Ala Arg Asp Ala Ala Thr Ala Ala Ala Ser Ala Arg Gln
465 470 475 480
cgt ggce cge ggt gat geg ctg cgg ttg geg cga cge ate gog geog geg 1488
Arg Gly Arg Gly Asp Ala Leu Arg Leu Ala Arg Arg Ile Ala Ala Ala
485 490 495
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-continued
ctc aac gcg tcc gac aac aac gcg ggc gac tac ggg tte tte tgg atc 1536
Leu Asn Ala Ser Asp Asn Asn Ala Gly Asp Tyr Gly Phe Phe Trp Ile
500 505 510
acc gcg gtg acc acc gac ggt tcec atc gtc gtg gee aac age tat ggg 1584
Thr Ala Val Thr Thr Asp Gly Ser Ile Val Val Ala Asn Ser Tyr Gly
515 520 525
ctg gcc tac ata ccc gac ggg atg gaa ttg ccg aat aag gtg tac ttg 1632
Leu Ala Tyr Ile Pro Asp Gly Met Glu Leu Pro Asn Lys Val Tyr Leu
530 535 540
gcc agc gcg gat cac gca atc ccg gtt gac gaa att geca cge tgt gee 1680
Ala Ser Ala Asp His Ala Ile Pro Val Asp Glu Ile Ala Arg Cys Ala
545 550 555 560
acc tac ccg gtt ttg gcc gtg caa gecc tgg gocg get tte cac gac atg 1728
Thr Tyr Pro Val Leu Ala Val Gln Ala Trp Ala Ala Phe His Asp Met
565 570 575
acg ctg cgg gcg gtg atc ggt acc gecg gag cag ttg gee agt teg gat 1776
Thr Leu Arg Ala Val Ile Gly Thr Ala Glu Gln Leu Ala Ser Ser Asp
580 585 590
cce ggt gtg gecc aag att gtg ctg gag cca gat gac att ccg gag age 1824
Pro Gly Val Ala Lys Ile Val Leu Glu Pro Asp Asp Ile Pro Glu Ser
595 600 605
ggc aaa atg acg ggc cgg tcg cgg ctg gag gtc gtc gac ccec teg geg 1872
Gly Lys Met Thr Gly Arg Ser Arg Leu Glu Val Val Asp Pro Ser Ala
610 615 620
gceg goet cag ctg gee gac act ace gat cag cgt ttg cte gac ttg ttg 1920
Ala Ala Gln Leu Ala Asp Thr Thr Asp Gln Arg Leu Leu Asp Leu Leu
625 630 635 640
ccg ccg geog ccg gtg gat gtc aat cca ccg gge gat gag cgg cac atg 1968
Pro Pro Ala Pro Val Asp Val Asn Pro Pro Gly Asp Glu Arg His Met
645 650 655
ctg tgg ttc gag ctg atg aag ccc atg acc age acc got acc ggc cgc 2016
Leu Trp Phe Glu Leu Met Lys Pro Met Thr Ser Thr Ala Thr Gly Arg
660 665 670
gag gcc gct cat ctg cgg gcg tte cgg geco tac get gee cac teca cag 2064
Glu Ala Ala His Leu Arg Ala Phe Arg Ala Tyr Ala Ala His Ser Gln
675 680 685
gag att gcc ctg cac caa gcg cac act gcg act gac gcg gcoc gtc cag 2112
Glu Ile Ala Leu His Gln Ala His Thr Ala Thr Asp Ala Ala Val Gln
690 695 700
cgt gtg gecc gtc geg gac tgg ctg tac tgg caa tac gtc acc ggg ttg 2160
Arg Val Ala Val Ala Asp Trp Leu Tyr Trp Gln Tyr Val Thr Gly Leu
705 710 715 720
ctc gac cgg gcc ctg gcc gecc gca tge tga 2190
Leu Asp Arg Ala Leu Ala Ala Ala Cys
725

1-34. (canceled)

35. A method of diagnosing infection by Mycobacterium
tuberculosis in a subject, the method comprising testing for
the presence in the subject of CD4 T lymphocytes that
respond to MTBNS, wherein the presence in the subject of
CD4 T lymphocytes that respond to MTBNS indicates that
the subject has been infected by Mycobacterium tuberculo-
sis.

36. The method of claim 35, wherein testing for the
presence in the subject of CD4 T lymphocytes that respond
to MTBNS8 comprises contacting CD4 T lymphocytes from

the subject with antigen presenting cells (APC) and MTBNS
or one or more antigenic fragments thereof.

37. The method of claim 35, wherein testing for the
presence in the subject of CD4 T lymphocytes that respond
to MTBNS8 comprises testing for cytokine production.

38. The method of claim 37, wherein the cytokine mea-
sured is IFNy.

39. The method of claim 35, wherein testing for the

presence in a subject of CD4 T lymphocytes that respond to
MTBNS8 comprises:
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(a) administering a composition comprising MTBNS, or
one or more antigenic fragments thereof, to the subject;
and

(b) testing for a CD4 T lymphocyte response in the subject
to MTBNS, or the one or more antigenic fragments
thereof.

40. The method of claim 39, wherein the composition
comprising MTBNS, or the one or more antigenic fragments
thereof, is administered to the subject intradermally.

41. The method of claim 36, wherein contacting CD4 T
lymphocytes from the subject with antigen presenting cells
(APC) and a composition comprising MTBNS8 or one or
more antigenic fragments thereof occurs in a subject.

42. The method of claim 2, wherein contacting CD4 T
lymphocytes from the subject with antigen presenting cells
(APC) and a composition comprising MTBNS8 or one or
more antigenic fragments thereof occurs in vitro.

43. A method of diagnosing infection by Mycobacterium
tuberculosis in a subject, the method comprising testing for
the presence in the subject of B lymphocytes which produce
antibodies that bind to MTBNS, wherein the presence in the
subject of B lymphocytes that produce antibodies that bind
to MTBNS, indicates that the subject has been infected by
Mycobacterium tuberculosis.

44. The method of claim 43, wherein testing for the
presence in the subject of B lymphocytes that produce
antibodies that bind to MTBNS, comprises:

(a) contacting a bodily fluid from the subject with a
composition comprising MTBNS, or one or more anti-
genic fragments thereof; and
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(b) testing for binding of antibody in the body fluid to
MTBNS, or the one or more antigenic fragments
thereof.

45. The method of claim 44, wherein the bodily fluid is

blood.

46. The method of claim 44, wherein the bodily fluid is
plasma or serum.

47. The method of claim 44, wherein the contacting
occurs in a subject.

48. The method of claim 44, wherein the contacting
oceurs in vitro.

49. A method of diagnosing infection by Mycobacterium
tuberculosis in a subject, the method comprising testing for
the presence in the subject of lymphocytes that respond to
MTBNS, wherein the presence in the subject of lymphocytes
that respond to MTBNS indicates that the subject has been
infected by Mycobacterium tuberculosis.

50. The method of claim 35, further comprising testing for
the presence in the subject of CD4 T lymphocytes that
respond to MTBN4.

51. The method of claim 44, further comprising testing for
the presence in the subject of B lymphocytes which produce
antibodies that bind to MTBN4.

52. The method of claim 49, further comprising testing for

the presence in the subject of lymphocytes that respond to
MTBN4.
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