I :; JUN 2905 WO 02/48391 PCT/ EP01/ 14551 DORMANCY | NDUCED MYCOBACTERI UM
PROTEINS Field of the Invention The present invention relates to proteins
expressed in dormant 5 Mycobacteriumand to the use of such pol ypégt itdegqd n
t he prophyl axis, diagnosis and treatnent of mycobacterial infections.
Background to the Invention Upon infection with Mycobacterium tubercul osis
nost i ndi vi 9G2483¥bunt an 10 effective i mune response cBEEERY/ 1 ¢He
infection to enter a |latent state. The tubercle bacillus may remain in the
host for years w thout causing the synptons of tuberculosis, with possible
reactivation |ater i25£$%§¥géﬂﬁdﬁ. ' hou he state in which the
bacilli survive int ' FHg—-5 ect - on-—3ofr 2 dence suggests
that cells survive in a state that is simlar to the state of bacilli in

non-oxygen limtin 15 or hypoxic stationary phase cult-Lire. M/cobacteria
are obligate Bﬁiﬁbggflﬁiﬁﬂmﬂhey require oxygen for growth. However,

tubercle bacilli encounter.: X ironnents in.acute disease as well as
in latent infecti o?ﬁe ﬁg%é% U%@%%feﬁ%igsgtéipEPe%%seexgﬁeésgegé gorfnﬁ%tt the capability of

tubercl e acihlbbdererashet td e Rygedsich @OyPdptided BSthPpRyEyiakis, Aa@nbdls MdVo. A

| i nk has been 20 established between oxygen starvation and drug resistance.
Upon depletioHe@medgyﬁ@ﬁmFﬁn%Ung?%mthe bacillus enters a hypoxic grow h
phase then term nates growh and develops into a dormant form Inportantly,
the dormant formof the bacteriumis resistant against conventional

ant i - nycobact Baglgroundignithe Inveptioni ¢ dor mant bacteria could, at least in
part, be responsibl.e for t.he r rsi;stence of  the.pathogen 25 during
chenot herapy. The ?ﬁ%&3%@%ﬁﬁ%@ﬁﬁJﬁ?ﬁ%§m2§ﬁpgﬁ?fﬁ%§hgﬁaﬁp n?g?P?RQQG)

I nfect. | momuetfedide irdN62e 20H8Je dassitpthe thf@ion) toankdn a ddtertt Bateh Atk kdberdld nder
oxygen-limted _ﬁonditions,iaﬁéfaled stirred tubes, Initially the cultures
grow exponent papiiys mayremaigig OﬁngyéfFSr"ﬁB‘PHtlcﬁ‘?S% e ERRtars 8kygen gradi ent
is generated adchidisCith ps6iBle3bhcti G41i¥h MALSy HF0Midle WMEBWhREO @XM in
concentration reaches a hypoxic threshold level. Bacilli_ in the hypoxic
stationary phasichghebicili quyivaiwthe hos gidte latenigelgctingn Semglevidandersyegepér si st ence
or dor mancy. 33 I i 04 . Y002 48R0, ROT ERCrhASRY: 8on W RNk A0 Of
the nol ecul es 1 hvorved in fhe nycobacteri a éornancy respoﬁ%e 'S

fragment ary. & kegeric sbitiosdrephasatulwoe. k has shown that dormant bacilli adapt

their metabolismtpo aqgerobiosgﬁ %y smﬁtchug%lto.nitrate respiration and
reductive ani nati oNY5PPRGIEPRETICRIRAE BEREDiLE URAICGUF L HBD YEFINN r at ed t hat
t he : However, tubercle bacilli encounter hypoxic environments in acute disease as well as

in latent infection. Recent genetic evidence suggests that the capability of tubercle
bacilli to adapt to hypoxic conditions plays a role in vive. A link has been

20 established between oxygen starvation and drug resistance. Upon depletion of
oxygen in culture the bacillus enters a hypoxic growth phase then terminates growth
and develops into a donpant form. Importantly, the dormant form of the bacterivum is
resistant against conventional anti-mycobacterials. Hence, hypoxic dormant bacteria
could, at least in part, be responsible for the observed persistence of the pathogen

25 during chemotherapy.

The Wayne dormancy culture system (Wayne and Hayes (1996) Infect.

Immun. 64: 2062-2069) is based on growth of the bacilli under oxygen-limited
conditions in sealed stirred tubes. Initially the cultures grow exponentially and
consurne oxygen rapidly. A temporal oxygen gradient is generated and the cultures

30 terminate growth when the oxygen concentration reaches a hypoxic threshold level.
Bacilli in the hypoxic stationary phase are in a state of synchronised non-replicating

persistence or dormancy.



5 stringent response plays a crucial role in the adaptation to hypoxic
conditions and stationary phase survival. Summary of the Invention The
present inventors have identified four proteins that are up-regul at &dlbptih
10 term nation of growth of the attenuated BCG Pasteur ATCC 35734 strain of

cobacterium bovis in the Wayne dormancy cul ture system _The | ntors have
g?so shown YRL48Rb of t hese %rotelns arg upregulatgd in ﬁﬁE@Bg€f§P|un1bOV|s
mai ntai ned in a non-oxygen limting stationary phase. These proteins play a
role in the devel opnent of the dormant state and in the nai ntenance of

viability during 15 dornancy. The p roteir’s are novel screening targets for
the identification QR&ROwiEdE ‘?fﬁh%‘ﬁ?leﬂ%lesﬁﬁ‘(})é‘iedﬂﬁﬁ}eﬁ%)@éb’f’tc?e@&l doagert’s. These
agents may be usgfd;0ahAGentdl €8l B0 4eh B B of
rrycobacterlal1 %?e%f?on ?ﬁck y g?cu oﬁvg%h%sgord?ﬁhﬁj,ggﬁékgresent

i nvention pr owddlﬁsheiﬂﬁetabdisnﬁbhoaxbrdbmsmtl:iyeswndlang td nivat ragpirafonand

anti-mycobacterial. ent .t t he ac expreSS| on of
a protein, vvhlrg‘lflu aE‘B’n%i%l%oé‘%H en?:t%?rﬁnélf‘fflfh dﬁ”%@%f eél/d'gﬁ fP%nd a protein
sel ected fr@msm?gkataes oR%2A23 a anVaZﬁQ@ﬁl,th@adég{ah@m{o 19borRY Sdndiiofs afdy 2623 or
Rv2626¢c and a fragrrent of Rv3133c, RV2623, Rv2626c or said variant, or a
pol ynucl eot i destasionary phesgsps@l-on vect or encoding said protein; (ii)
nonitoring the effect of the test agent on the activity and/ or expressi on
of said protein, thereby determ ning whether the test agent nodul ates the
activity and/ dummpriesfshehwefition pr ot ei n expressed by a Mcobacteriumin

non-oxygen limting,stati qnar | c 30 s i onar e or hypoxic
growt h phase. an ag%’ﬁpr érhve%gpsir}ﬁ ’tdFrI‘t?/fE?a Qurprotein tk?é%lu%%/ gﬂz}% i"ROnt i on;
an ant i bodyipspeghihdtonio@ brodtlp bOhE hitensfbeBLEd At a RYS 2831 stiR2$23 or 1 3 JUN
ZOO WD 02/48391 PCT/ EPO1/ 14551 3 Rv2626c; - a pharmaceutical conposition
conprising a gHECkeTEiR bais 3 et Ware dpenengy ERIBHe S¥sifn- akheanveatons §avei ngr edi ent
an effective apnuRbwRPRHAGHMse Botdlk AMIHRMY-a ARG L LNe | nventi on;
5 - a vaccine conposition conprising as an active ingredient an effective
anount of a. pn@m@mndsedwcedgﬁrl@rmtlmm@@@ry 1Pas6 ZBhesRwB 6 plagdok inar i ant  of
any thereof nmunogeni ¢ fra nt . a sai d [ otel and.

phar maceut i calt{) ydeé'F Jfoggatem Oggl%:eaciorr?%rft Sgﬁandaéneﬁg Ml RS ; M I%Hl% %ﬂngutl cal
conposi t i ons ordovia&lyNEhe PivPdSs drd Vel screening targets for the identification and

development of novel pharmaceutical agents. These agents may be used in the
treatment, prophylaxis and/or diagnosis of mycobacterial infections such as
tuberculosis.
Accordingly, the present invention provides:
20 - a method for the identification of an anti-mycobacterial agent that modulates
the activity and /or expression of a protein, which method comprises:
6 contacting a test agent and a protein selected from RV3133¢, Rv2623,
Rv2626¢, a variant of Rv3133c, Rv2623 or Rv2626¢ and a fragment
of Rv3133c, RV2623, Rv2626c or said variant, or a polynucleotide or
25 | expression vector encoding said protein;
(ii) monitoring the effect of the test agent on the activity and/or
expression of said protein, thereby determining whether the test agent
modulates the activity and/or expression of a protein expressed by a
Mycobacterium in non-oxygen limiting stationary phase, hypoxic
30 stationary phase or hypoxic growth phase.
- an agent which is identifiable by a method of the invention;

- an antibody speéiﬁc for a protein selected from Rv3133¢, Rv2623 or



10 according to the invention for use in a nmethod of treatnent of the human
or animal body by therapy or in a diagnostic nmethod practised on the human
or animal body; use of an agent, antibody, pharnaceutical conpositﬂgrﬂi:‘é’ir2905
vacci ne conposition according to the invention in the manufacture of a

medi cament 15 for the diagnosis, prophylaxis or treatnment of a

nmycobact eri X9 ¥t i on; a nethod of treating a subject sAFFEFPYHYFrom a
nycobacterial infection, which nethod conprises adm nistering to said

subj ect a therapeutically effective anount of an agent, antibody,
pharmaceutical conposition or vaccine cofposition according to the
invention; 20 - a nmB¥H@&cfor detecting a nycobacterial infection in a

sanpl e, which netho i TR N . . a..protein
expressed by a Myc o%g%a%gﬁjl%ﬁ%?lﬁg éﬁgfril)ﬁlgxy}é%%ﬁ% ?%ﬁ?ﬁ%%g%%aly iefg%élrv v “Phsse,
hypoxi c stationary phiasenactiveyipoxdient agefiotine phase obin gemus g bttitddy d encodi ng
said protein in said s e, wherein said protein is selected from Rv3133c,
Rv2623, RV2626¢C andacéo%gfgitameIBYen%nfany thereof; and an in vitro or in vivo
met hod for di agnosi gacRindk6RPE RN dolpribiff 8Cn Lfivd igdieStUhi Bedtiveliinimet hod
conprises nonitoring expression of a protein expressed by a Mycobacterium
i n non-oxygen |i i tpiigprate selshigd JropHasdl3c, RypeRi Rvaae inshearayiapindsay or

hypoxi ¢ growt h phas i i in. | Cc from Rv3133c,
Rv2623, RV2626¢C andﬁgre)\?gﬁf%{n@@?iogﬁg{? eréé% : S:élgl 2&%’%“%% otein sel ected
from Rv3l 33c, Rv262@hanRv@6R26Gtly effeatiae caritr; of Rv3133c, Rv2623 or Rv2626¢ and
a fragnent of Rv3133c, R\/ZG%%, QZGZGC 13 JUN 2005 WD, 02/48391

PCT/ EPOL/ 14551° 4 o™ 2842 P P AP Ao iR CABROSIAD O NECHWSATPPTER i on of an
anti - mycobagt erial a3g@Ms to UEAnRhtidn RBF Qdedh A nf@loAGY GeatheAHrMEIL336 or RV2623,
Rv2626c, a variant of Rv3133c, Rv2623 or Rv2626c and a fragment of Rv3133c,
Rv2623, Rv2626c 5 aimaldiody baithesant of i adipgmostisangthed rrpgisdientbp hivpan pon of an
agent for diagnosi ngmgal&(ag,nant nycobacterial infection. Preferably the
nycobacterial infectron i1s"tuberculosis. Brief Description of the Figures
10 Fig. 1. shows t heegfembdenyntBOGy irhderactdigalcongbiiions vatcitche \Wayne
dormancy cul ture systemit.Log AGCPOUta%?a functi on of #11 e ii shown. Vi able
counts at sel ect ed™ PRI SO HPE 4 @ ROV CHPRE ARAB BBIE CE& PSRSHTF A
precul ture was di| Ufoetheldagnbis WrophPlaObr WéathenPubOsydodaesria lidfedtion; br ot h
(Difco) and incubated in sealed tubes wunder gentle stirring conditions. f
and d i ndi cat e f adi hgethad otkrAsRe £ & bt DiffsFing HPmrmycobacterial infection, which

method comprises administering to said subject a therapeutically effective

amount of an agent, antibody, pharmaceutical composition or vaccine
composition according to the invention; .

20 - a method for detecting a mycobacterial infection in a sample, which method
comprises de’;ecting the presence of a protein expressed by a Mycobacterium
in non-oxygen limiting stationary phase, hypoxic stationary phase or hypoxic
growth phase or a nucleic acid encoding said protein in said sample, wherein
said protein is selected from Rv3133c, Rv2623, RV2626¢ and a variant of

25 any thereof; and

- an in vitro or in vivo method for diagnosing a mycobacterial infection in a
subject which method comprises monitoring expression of a protein
expressed by a Mycobacterium in non-oxygen limiting stationary phase,
hypoxic stationary phase or hypoxic growth phase, wherein said protein is

30 selected from Rv3133¢, Rv2623, RV2626¢ and a variant of any thereof.

- use of a protein selected from Rv3133c¢, Rv2623, Rv2626c¢, a variant of

Rv3133c, Rv2623 or Rv2626¢ and a fragment of Rv3133c, Rv2623, Rv2626¢



15 of the oxygen indicator nethylene blue. Mean val ues and standard

devi ations from four independent experinents are shown. Viable counts were
determ ned by plating appropriate dilutions of the cultures on DuBqgiNgh@i c
al bumn agar. For all cfu determ nations, cultures were checked

m croscopically for any clunping of cells. Significant c i S not
observed. AWPC?é/éwﬂlto Dindicate tinme points when 20 sanp g@&ﬁ?‘é‘ aken for
t he two-di nensi onal el ectrophoretic analysis of protein contents shown in
Fig. 2. Fig. 2. shows the tenporal profile of protein contents of BCG grown
in the Wayne dornmancy, culture system Pritein extracts were prepared at the
time points A to D7iShdiveEtEd bipcbadiotheddrtifptongf ap anfigyacbacterias t ot al
protein was subjectgdyto 25 two di nensional el ectrophoresis. A-D show
silver-stained gels corresponding to the 4 tinme points. Arrows |labeled 1 to
4 indi cate dortancysst rflepwieipsabicted ArogpRtX 33T Re2628; Rodddac whewft he 22 kD

al kyl hydroper oxi de, I cta ( Al 2428) whi.c a u 0 be
down-regul ated in ?%Veﬁﬁ%té‘%?@s‘%ra V?%%ég\r/ayéﬁ%%%erfﬁg“r’%ﬁ%c’e V%"'E%i%‘v?%o 9)

Bi of actors 30: 211- 2k %)id vafiae $n amethbdebr Gitiehtifitatiohlod dabdeanr didf@sagper i ment
30 was carried out four tinmes with the same results. G owth phase-dependent
protein contents VFBAHPYEOMTEFSSBECIET ng i soel ectric focussing strips pH

3-10. No additi onalPl.efg%ga,ﬁg)h- Laduesd iRt QL eiNShE&;det ected. 1 71 Jli "' n
2'JO WD 02/48391 FCT/ EPO1/ 14551 5 Fig. 3. shows dormancy-induced

proteins. Protein nunbers | to 4 correspond to protein spots | to 4 in Fig.

2. The protei g S cBLE.ASER! ing. to the M tubercul osis H37Rv genone

H rle escripuon o € rigures . .
annot ati on. To—-p%ed#—c?ff?ﬁe—d%lm‘h—af chitecture of the dornmancy-induced
proteins their sequégcie sfohartheygdwitrafadendet the dbglitdis 08ihs Whynd R v 5 genone

date base TubercuList (Institut_ Pasteur,. Paris, . France, .
[http://genol i‘é?@ﬁ%ﬁsvtcggfﬁeﬁﬁt%b%%‘%m wS/fpnctipn Ohtimg Fség‘%‘én-Ry iablgepupis ob - 1999))

was sear ched @gaicA%ine aentPiehRdAted OMBIaBrobRWkbdrestidl BletulRas fadfdidmd wanger
Centre, UK[http://ww. sanger.ac.ulc/Software/Pfani], version 5.5 Septenber

20D0) . The rebwlt 0805 piib Lsbay DhecnlgmunhrodicGsfral inddandupate¢ipeded tbani n f ound
in 20 kD fam !&ﬁdg‘ro %]Ele Qt?r?i%x %Qngﬁ:tﬁnprf) &rﬁldnﬁdigé%g Fane08 cor}rllj‘qbt%ﬁec%ll:o%ozgtllolr} )
res_reg, receilver %Fonal n %Un - In response regllflllgaaf ors CCESSi on nhunber
PF00072) . Ger &f thedbiyget mdivatoeethy EBhAblui Mdimneghae ard flardbtdxdRviatiffsgon y) found

in transcriptional regulators (Accession nunber PF00582). CBS, small
modul es of unkfﬁmd?ﬂfﬁaet“it o ?fﬁalieﬁﬁ?ﬁ“}/e\[@@e oot WErR SeteiBaipsddylalties donai ns

dimerise to fopfdnstealutot @l carurdPsEbmbol el tnesisaon. PYriesn PFO0571) .
Fig. 4. shows steady state |evels of nRNAs encodi ng dor mancy-i nduced

proteins in exjsmeinatians gulgrenwagcherlrddaemaepicely foupmsclunpodphefllsgr ans of

Significant clumping was not observed. Arrows A to D indicate time points when

20 samples were taken for the two-dimensional electrophoretic analysis of protein
contents shown in Fig. 2.

Fig. 2. shows the temporal profile of protein contents of BCG grown in the

Wayne dormancy culture system. Protein extracts were prepared at the time points A
to D indicated by the arrows in Fig. 1 and lOQ ng of total protein was subjected to

25 two dimensional electrophoresis. A-D show silver-stained gels corresponding to the
4 time points. Arrows labeled 1 to 4 indicate dormancy-induced protein spots. The
arrowhead shows the 22 kD alkyl hydroperoxidé reductase (Ahpc, Rv2428) which
has been found to be down-regulated in the hypoxic stationary phase (Sherman et al.
(1999) Biofactors 10:211-217). Sizes are indicated in kilodaltons. The experiment

30 was carried out four times with the same results. Growth phase-dependent protein
contents were also analysed ﬁsing isoelectric focussing strips pH 3-10. No additional

dormancy-induced proteins were detected.



Northern blots of total RNA from exponentially growng (lane A fromtine
point A in Fig.1l) and hypoxic stationary phase cultures (lane D, fromtine
point Din Fig. 1) 20 are shown: The blots were hybridised with [al72PldATP
| abel ed probes specific to the transcripts encoding the dormncy-i nduced
proteins: 1. 1610 antigen; 2, 23, 1W response regulator; %, 321W.conser ved
hypot hetica‘]mﬁ'?/ﬁ% n; 4, 16 kD conserved hypothetical pr éF‘r?l’(lf:’l”b. 3).
X-ray films were exposed for | day. The bottom panel shows the blots after
re-hybridisation with a probe specific E%AlGS rRNA 25 denonstrating equal

| oadi ng of ribosongal . 5,9 of total .was | caded, The experinent was
repeated once wit F@h%&%é%@%@f@éuoﬁgoﬁqsr Z)Q%TIBPF‘BPFTH 19 heorespoflscri pt s
was confirmedid peepepdantiby iRYid evekeottin AREE I PiRsQing tHGR )@nal ysis.  Si zes
are indicated in bases. Fig. 5 shows the gromh of BCGin roller bottles.

Exponent i al | ygerspfont FpY/ &y egmme Annefptean. viernsediqt therdogagyrachyieeimrs dfrthe ol | er
bottl es. tigal j : i foo ki [ h . A to D
0 es. Opti ﬁglmagt? :Qﬁfvc\i}]lged%%ot%% {ﬁgﬁtséq?lgnc?a(lggxtrl]\'ie orOIHftft}g A@%eﬁ%ﬁﬂ%&%'f&v\/\%

indicate tine points en ‘sanpl es were
02/ 48391 PCTI gROkleldabEhsETutenand gt (fensut Gasiburgldrisdirecey ophoreti ¢ anal ysi s . of

protein contepts showin in Fi 6. . .The experi t > carried out four
tinmes with th@jt@a{%ﬁnwb%msf%“'%gﬁ‘b%fc?léﬁﬂe]g@ﬁgﬁ{ef‘*"\gg&’ %2% 1:5{%9 e"#s shown.
Fig. 6 shows thenteapeiiheRratihismeh rRAOLLIR GNP AR Saflr B&gegrown in rol ler
5 bottles. Protein extracts were prepared at tine points Ato D indicated by

the arrows i WKEhigp//Bwarrangaub-oie Beftvare/Pfamd], derpien §iddivatemged 20@P)ec"lfheophor esi s.
A-D show si | Vleeréﬁlt SE Ak Q&Qlﬂ?%k?ou&%ﬂe‘?&ﬁgﬁg{ Rekphl cfogxgindfoﬁﬁdﬁ BUI o Friry AT T OWS

| abel ed 1 and I ndicate stationary se- 1 nduc protein spots--The
arr owhead showshdahghoZ2 ploRiad (Acydssiotywnteep 8F @0l teras edgict@ber onddip GunRv 2428)

xper | mant el CEPPrGIE N G L e i o g R BRI o< i 6

shown. Fig. 7hishewSomaUldxRuBeQ0UREEnalah @rpRetal REulbddes (lmcdsﬁal stationary
phase and hypoxic stationarg phase induced tubercle bacillus protein and

the most si m PeERberSFORBIZYgSBE ot madulse REwkpart Bmckon frrd wdliisesice of the 43
am no acl d Wﬁ%&%@sﬁ PalrBb AR REALGE BinRY O 8GR HIRL %Mﬁﬂa[fcfo%l& he M

t uber cul osi s genonme data base TuberculList (Tnstitut Pasteur, Paris,
France, [ htst p{Adcgeimml nugtbepBSI06UD). f r/ TuberculLi st/]) was searched agai nst the

non-r edundant GenBank, dat a hase ti onal ter for, Biotechnaology
| nf or mati on, Bet hgpgléaé}' St S;%%W%éﬂ?"v?&m@? chpgf o Jﬁ?%c.iodg\/aﬁy'lfl%ucefidenti fy

orthol ogs in phloheis ibhagsehtally Wrovitiharid dbddard BlilfidesaGivtbrpdiOdraifoRv2626¢ from 20
Mycobact eri um tubercul osi s, accession nurrbe@r A70573; S.coe.. 141 am no acid

protein from Serese SIS RIdQa N o BPonRt RS EPBIReNEher TCRABEEEI P, aer . :
o sony aCiGhiph PRI Y pbkie RaFSRHAGIR GFuRE G AR iACKERT QrFipUTDer
20 are shown. The blots were hybridised with [«**P]dATP labeled probes specific to
| the transcripts encoding the dormancy-induced broteins: 1, 16kD antigen; 2, 23, kD
response regulator; 3, 32 kD conserved hypothetical protein; 4, 16 kD conserved
hypothetical protein (Fig. 3). X-ray films were exposed for 1 day. The bottom panel
shows the blots after re-hybridisation with a probe specific to 16s rRNA
25 demonstrating equal loading of ribosomal RNA. 5 ng of total RNA was loaded. The
experiment was repeated once with the same results. The up-regulation of the
transcripts was confirmed independently by reverse transcriptase — PCR analysis.
Sizes are indicatéd in bases. ‘
Fig. 5 shows the growth of BCG in roller bottles. Exponentially growing pre-

30 cultures were diluted and grown in roller bottles. Optical density as a function of

time is shown. Arrows A to D indicate time points when samples were taken for the



B.sub.: 140 amno acid protein fromBacillus subtilis, accession nunber
B69824. To predict the domain architecture of the proteins their seqguence
was searched agai nst 25 the protein domain famlies data base HamGSangp:
Centre, UK flttp://ww. sanger. ac.ul dSoftware/ Pfam]). The positions of two
predi cted CR% ol@smi Nns (Accession nunber PF00571) are i ndipgegippeh/abgqve the
alignnment. Brief Description of the Sequences 30 SEQ ID NO:1 shows the

nucl eoti de sequence of Rv3133 ¢ fromthe H37Rv strain of Mcobacterium
tubercul osis. WO 02/48391 PCT/ EP01/14551 , 7 SEQ I D NO 2 shows the amno acid

sequence of Ru3l3BEeddii %E!?@le_d%&reﬁé £Iﬁilﬁis%ffprow&9&§&1ttse§hio%mih%@.:u' 0Si s.
SEQ I D NO 3 shows the nucleoti dé sequence of Rv2623 fromthe Rv strain of

Mycobact er i um Thelsaperunes ives cariQRO! fr NOcdwith Swsamp eesalts and aaefiresesetjvrence  of
Rv2623 fromthe I;%?Rv S} £H%Wl of Mycobacteriumtuberculosis. SEQ ID NO 5
: ,

shows the nucl®ot cféms?equence of Rv2626¢c fromthe H37Rv strain of

Mycobact eri um t uberigléaiows thSEQPokx! Naffle Siiputsintch@te@EbNBCAGrdsRquRéce of
Rv2626¢c fromthe H37Rv .strain of 10 cobacterium tuberculosis. SEQ ID NO 7
shows the nticIRO8HESdBTELR FEHCE Ve RERAR timednintve 1B 7relicalqd by the giFrows

Mycobact er i unzf whek GHb 9ticted R @nié@i&aﬁga\é@c&moé%ngmm siggrence of
Rv3132c fromthe 7Rv sgral n of Mycobacteriumtuberculosis. 15 SEQ ID NO 9

shows the ani ritriegdigglssegepaednpio the ¢ time anintsofArRyadaBtedflramh? iglicaipt onyces

coelicolor. SEQ.ID e i i y : riant of
Rv2626¢c from 5 é@ﬁﬁ%ﬁé&%&%@?ﬁ?&?@s@ %%gg%fggﬁlgev\g lflzl%ﬁéglm no acid
sequence of a hydrdpearmkidefedrvtaGIBapCy RvR42@0vBelcwid fosndstalbe idbiva-rediddtad ined
Description of the. Inventio Proteins The present invention relates to

dor mancy- i NAudBUSREACEHRVEET i B RO HEas C%dﬁ%{é%%m?ssﬂnéﬁéwsieﬂm%% I D NO
1 and SEQID NEY ofZelsRY444. i s shown in SEQ ID NO 3 and SEQ ID NO 4 and
Rv2626c is shown in*SEQ ID NGO 5 and SEQID NGO 6. Sequence information for
t he dor mancy- i nduc&ég- mpbovatmelipky seprepecilisoment of thed 4l datianery rhesetzaken from

e corplet e SSHRTP SRSy e BT AL S e RS

orthologs found in other bacteria. The sequence of the 143 amino acid mycobacterial

15 protein Rv2626c as derived from the M. tuberculosis H37Rv genome data base
Tuberculist (Institut Pasteur, Paris, France, [http://genolist.pasteur.fr/TubercuList/])
was searched against the non-redundant GenBank data base (National Center for
Biotechnology Information, Bethesda, USA, [http:/www/ncbi.nlm.nih.gov]) to
identify orthologs in other bacteria. M. tub.: 143 amino acid protein Rv2626c from

20 Mycobacterium tuberculbsz’s, accession number A70573; S.coe.: 141 amino acid
protein from Streptomyces coelicolor, accession number CAB62687; P.aer.: 138
amino acid protein from Pseudomonas aeruginosa, accession number AAG05547,
B.sub.: 140 amino acid protein from Bacillus subtilis, accession number B69824. To
predict the domain architecture of the proteins their sequence was searched against

25  the protein domain families data base Pfam (Sanger Centre, UK,
[http://www.sanger.ac.uk/Software/Pfam/]). The positions of two predicted CBS

domains (Accession number PF00571) are indicated above the alignment.

Brief Description of the Sequences

SEQ ID NO:1 shows the nucleotide sequence of Rv3133c from the H37Rv strain of

Mycobacterium tuberculosis.



30 found at http://genolist.pasteur.fr/TubercuList/. Proteins of the
invention may be in a substantially isolated form It will be understood
that the protein may be mixed with carriers or diluents which wll nptid e
JUN 2106 WD 02/48391 PCT/EPOL/ 14551 s interfere with the intended purpose
of the polypeptide and still be regarded as substantially jsol d. In
particul ar E‘HP‘[‘%ST‘%{ ed protein of the invention will be é’é:géﬁ%g]?%‘gs%rom

ot her Mycobacterium proteins. For exanple, an isolated polypeptide may be
obt ai ned by separating the pol ypeptide from ot her I\/ycobact erial proteins on

5 a 2D gel b € ., ein of the

i nventi on madeIﬁTj e“?%"gsqgﬁgﬁipxgﬁ qdu ncﬁl?r:ﬁ]f {52 %)Fﬂn%hefﬁl}@m%% “8hse it

wi |l generall yszmﬂﬁmfzbrSﬂnMwicupﬁisypeptl de in a preparation in which nore than
50% e.qg. nnreé{_\f; n.80% 90% 95% .or 99% b vveight of the protein in the
preparation is g’?&%? AhQyrs t ?]Jéuqleﬁ\t,lgmqng{xceo Ph&oRehhHd4RY ggin e enpl oyed
to purify and/]g%cowg}g,};,e,ﬁh%enr”n,emprot eins according 10 to the invention. Such
met hods are well understood by persons skilled in the art, and include

t echni ques $ucH QD NEv4 ehadisshe agied afid s@amime @b Rvad23£tom WO [FBTRY atraifiobni ng: a
Laboratory Man bald Edi 1,1 H Laboratory Press, 1989, the disclosure of
V\/m ch is incl ujgﬁcfbﬁe‘rzreumnmerw{oé”%nt| rety by way of reference The term
"variant" ref eBQ I]DI\m b sinsdsaptimsleotidduediade of IRBGESfran tRVEZB2BCGtratbofder i ved
from ot her str |naz H‘g?bac eriumsuch as the attenuated BCG Pasteur ATCC
35734 strain, PORIBE AOF MO oor gani sns such as bacteria including
Streptonyces, JSEUINREFRHWANEE Bamb htilSequikte of RETBI6Y bindht F137Rf &f-3, e a
protein which is sufficiently simlar to Rv3lI33c. Rv2623 or Rv2626¢c that

t he vari antl0j sMycopadseréumfubgichi@s®i ng an i mune 20 response to Rv3133c,

Rv2623 or I e ntl bodi es to
Rv3133c, mze%QgIDgxoe%%%t ‘ﬁ-‘{é?eaﬁ@%ée@%%@%ﬁ%%ﬁ’ﬁb@us dto
generate CD8 TMuebhgethatuberesjpond t o Rv3l 33c, Rv2623 or Rv2626c.. Preferably
a varaint of | S .ca | e of hindin r r ef riant of
Rv1590 | s cantit D SO BRI SnEk St Fmrte chral g SoBi e Bp Rl ne 28
Rv3132c. A varMﬁC@%aggr,,ngljgg,%glangeferabl y has transcriptional regul atory
activity. Typicall 1{@) oI ypeﬁtl des with nore than about 65%identity

pref erabl y 14t YEA5R NehIshoywsdbe 1aiag pcid eonpanng opareiasiipldkiap2en &9mer abl y at | east
95% at | east B dle JoERASh, 99% i dentity, with the amino acid sequences of
SEQ ID NGO 2, %éE 15 Néo 4 oorr SEQ ID NO 6 are considered as variants of

t he proteins. SﬁQIDWl(hsitowsiﬂmamjd@acad segh¢rce 80a vaaianiandtRe 26 ftdwe del et i on,
nodi fication g,g a ion of. single am no acids or groups of am no acids
within the pr rgﬁzi’nonﬁpézﬁﬂ%eﬁé%msgs l ong as the pol ypeptide naintains the.

ability to gerEB’@IE?N@iIFm@ﬂad@ﬁﬂ@ﬁtﬁ@sé{mﬁféhofévz@faﬁﬁﬁ‘tﬂﬂﬂﬁgfadnﬂs'i Rv3133c,

Rv2623 1 3 jIlw4 BE
20 Bacillus subtilis.

Detailed Description of the Invention

The present invention relates to dormancy-induced Mycobacterium proteins.
25 Rv3133c is shown in SEQ ID NO: 1 and SEQ ID NO: 2, Rv2623 is shown in SEQ
ID NO: 3 and SEQ ID NO: 4 and Rv2626c is showh in SEQ ID NO: 5 and SEQ ID
NO: 6. Sequence information for the dormancy-induced m&cobacterial proteins of
the invention is taken from the complete genome sequence of the H37Rv strain of
Mycobacterium tuberculosis (Cole et al., (1998) Nature 393: 537-544) and can be
30 found at http://genolist.pasteur.fr/TubercuList/.

Proteins of the invention may be in a substantially isolated form. It will be

understood that the protein may be mixed with carriers or diluents which will not



WO 02/ 48391 PCT/ EPO1/ 14551 9 or Rv2626c proteins. Am no acid substitutions
may be nade, for exanple from1, 2 or 3 to 10, 20 or 30 substituthgngu fifie
nodi fied protein generally retains activity as an i nmmunogen. Conservat i ve
substitutions may be made, for exanple according to the 5 follow ng Tabl e
Am no aci ds_| sanme block in the second colum and pr | Ve i N the
sane |ine |anr‘i481%ﬁ| rd colum may be substituted for eachg%?}rii:g?”%ﬂl PHATI C
Non-polar GAP |1LV Polar-uncharged CS 7 MNQ Polar-charged D E KR
AROVATIC HF WY 10 Shorter pol ypepti de sequences are within the scope of

the invention. For exanp a_peptide of® at | east_ 2Q am no aC| ds or up to
50, 60, 70, 8OMCTE, W%*ée Hé%’*edplswe o4 6 PePPEBITe 47 HYl RcPERIEdRS| engt h i s

considered to sfu%!;thntiﬂﬂ& holitddN&n $£:008r% 1§oﬁ‘£ed ﬂr&%ﬁ@f‘&&%ﬂn@eﬁhb&@vﬁl@é it is
capable of eliciting antibodies or a CD8 T-cell response to Rv3133 c,

Rv2623 or Rv262pwated oprahaiMisobasterymeprptpins. h‘éonenmepit,l agnisaiasd trdyreheds cal | y

nodi fied, e.g t.r ansl ati onal dified. For anple,. .th be
gl ycosyl at ed orgcl?)en%rtalursleed PPeBTRY é'{%n O%Dﬁaffi%gﬁ@%e@? (% I??JLEBDE%/}H ﬁ@y
nodi fi ed ansnoa 2icigel anéekeatisg th“Ehe;ypafaMe &los0thd gel M CirbieRcbf e ihhatiaglelay i on of

hi stidine residues to assis ,%l r purjfication, Polynucleotides The
i nvention al s@§ReIRA&OSHRER OQ‘F Eumy BrRdEEh ¢asF it yakk epnraliy cABEESePe t he 5

i nvention thatp 9@&Jl%r%a&smw}%%&%t%mze%eﬁmgrmammbwrgs%r agment
of any ther eof as vveII as nucl eoti de sequences which are conplenentary

thereto. The m@8heby Wdehé@ﬁh@nr@@lm;ihmemoms mAteuNtfdﬂleel@mndensequence
I nf or mat I on I S.RO'L r(e)\rﬁegl%ﬁsdt ed GNQ? gurif}r H{NIOSISeﬁ.h oélrglaccor 5 SUCh

nucl eoti des can be 150 syn Hesreed alest ng ? met hods
wel | known 1on tb hige iaventioasSudh ﬂ@m efeactlhyduepodby petsnpkielledinSadt, a0k et al,

1900, Typical Ly gy polunucl col Ldg, Lot yse, L0 (e Lovenljon comrices 2
sel ective condidvbRftty Manudle: g&db@@s&@%@ﬁ&gy ®fes, hgsscemﬁl@m&te o@f the coding
sequence of SE Icl?ls mclud]ea her%ElQm I1t?er§8e§f b(}? I;Nay 0 reference )
The term "variant” refers to 2 homologues of Rv3133¢, Rv2623 er Rv2626¢
15 derived from other strains of Mycobacterium such as the attenuated BCG Pasteur
ATCC 35734 strain, or from other microorganisms such as bacteria including
Streptomyces, Pseudomonas and Bacillus.
The term "variant" refers to a protein which is sufficiently similar to
Rv3133c, Rv2623 or Rv2626¢ that the variant is capable of eliciting an immune
20 response to Rv3133¢, Rv2623 or Rv2626c.- Preferably the variant can be used to
raise antibodies to Rv3133c¢, Rv2623 or Rv2626¢c. More preferably the variant can
be used to generate CD8 T-cells that respond to Rv3133c, Rv2623 or Rv2626¢.
Preferably a varaint of Rv3133c is capable of binding DNA. More preferably
e variant of Rv3133c is capable of binding a sensor histidine protein kinase such as
25 Rv3132c. A variant of Rv3133c preferably has transcriptional regulatory activity.
Typically, polypeptides with more than about 65% identity preferably at least
80% or at least 90% and particulzﬁly preferably at least 95% at least 97% or at least
99% identity, with the amino acid sequences of SEQ ID NO: 2, SEQ ID NO: 4 or
SEQ ID NO: 6 are considered as variants of the proteins. Such variants include allelic
30 varigl_nts and the deletion, modification or addition of single amino acids or groups of
amino acids within the protein sequence, as long as the polypeptide maintains the

ability to generate an immune response which is effective against Rv3133c¢c, Rv2623



15 A pol ynucl eotide for use in the invention can hydridize to the coding
sequence or the conplenent of the coding sequence of SEQ ID NO 1, SE%Q ,;.p.\ C
NO 3 or SEQIDNO 5 at a level significantly above background. The”st ﬁ?:\ﬂl"
| evel generated by the interaction between a pol ynucl eotide of the
invention a codi ng sequence or conplement of the ¢ equence of
SEQ I D NO %%“% 20 NO 3 or SEQIDNO 5 is typi call;%zgj{&loga‘lg%h 10 fold,
preferably at |east 100 fol d as intense as interactions between ot her

pol ynucl eoti des and the coding sequence of SEQID NO 1, SEQID NO 3 or
SEQ I D NO 5. ijGQB@%&%{eﬁﬁé of interaction may Dbe measur ed,  for exanpl e, by
radi ol abelling the pro e.g. with "P. Selective hybridi sati on may

typi cal |y be achi evkdingsicrigubgidions mag bomade dirgrarhme fiogh , 2%5r 3te ihgéncy.
However, such hybr t| on ied out tinder sui tabl e

condi tions kno 'tbsﬁgit 1OQTS"t Tgal)éggggﬁlﬁfp{%’l@egfragifretai‘égé’ﬁnwgya}s ®Bxanpl e, if high
stringency is in@fitioped Coubdradiilve subenliérdsms Hegdddddr &aifledicdordiag @ teX SSC at
60 Cup to 65 C If lower stringency is re uired suitable conditions

i ncl ude 2 x3sdellgwingd able. Amanasiis iyths sypcbleds Bithesiceyndsolyein 2pd poferbly NO 3
or SEQ 1D NG 5 30 fmicRen R @fhcymiiie &8Lies ibahidadi ons, for exampl e
from1l, 2 or 3 to 10, 25, or 100 substitutions. The pol ynucl eoti de of
SEQ ID NO 1, SEQID NCI 3 or SEQ IDNO 5 nmay alternatively or
additionally be nodified by one or nore insertions 13 JUN 2915 WD 02/48391
PCT/ EPO1/ 14551 11 and/or deletions and/or by an extension at either or both
ends. The nodified polfynucteotide generaliy encodes a pol ypepti de which has
i mmunogeni c activity. [Alternatively| a polynucl eot|{de encogles a DNA-bi ndi ng
portion of Rv3133c or HALAPRGHEANt of | ReBp88t capabl £Got Pbi ngi ng a sensor -

hi stidi ne protein kinage such as 5 Rv3132c. Degener itutions may be
made and/ or substitutigns may be nade which would fesult i a conservative
am no acid substitutiofp when the nodified sequence|jgytranglated, for
exanpl e as shown in th¢ Tabl e above.| A nucl eoti de sequence ich is capable
of selectively hybridizing to the conplenment of thg DNA codli ng sequence of
SEQIDNG 1, SEQID 1 3 or SEQ 1pDIDNO 5 wll eneral y have at | east
60% at |east 70% at least 80% at |Ed&rumbagedt | ¢ Y504 " at | east 98% or
at | east 99% sequence ifdentity to the codi ng sequenge ef SEQ ID NO 1, SEQ
IDNO 3 or SEQID NO |5 over a regi pn of at |east RO, preferably at |east
30, for instance at |east 40, at |eagt 60, nore prefw r@b t least 100
contiguous nucl eotides|or nost prefefably over the hill Ien th of SEQ I D NO
1, 15 SEQID NGO 3 or .>EQ ID NO 5. For exanple thel UNGCG Package provi des
the BESTFI T program which can be useg to.cal culate 1;3(}?[30' ogy (for exanple
used on its default seftings). (Devef Qe-dereg (1984 ucl efc Aci ds Research
12, p387-395). The PILEUP and

KR
AROMATIC ~ HFWY .
10 Shorter polypeptide sequences are within the scope of the invention. For

example, a peptide of at least 20 amino acids or up to 50, 60, 70, 80, 100, 150, 200,
300, 400 or 500 amino acids in length is considered to fall within the scope of the
invention as long as it is capable of eliciting antibodies or a CD8 T-cell response to
Rv3133c, Rv2623 or Rv2626¢.

15 Preteins for use in the invention may be chemically modified, e.g. post-

translationally modified. For example, they may be glycosylated or comprise



BLAST al gorithns can be used to cal cul ate honol ogy or |ine up sequences
(typically 20 on their default settings), for exanple as described,in .
Altschul (1993) J. Mol. Evol. 36:290-300; Altschul et al (1990) J.} Mt %
Bi ol . 215:403-10. Software for perform ng BLAST anal yses is publicly
avai | abl e through the National Centre for Biotechnol ogy Lnformation

(littp:// wwWHBBPFh mni h. govn. This al gorithminvol ves #’FF’%FWH&%H fyi ng

hi gh scoring sequence pair (HSPs) by 25 identifying short words of length W
in the query sequence that either match or satisfy some positive-val ued
threshold score T when al i.gned wth a wid of the same length in a database
sequence. T i dnedified sraigo peid sesidupre ThHe R Povedified by He efditethefdusiisiing
(Al'tschul et - : oth intial nei ghbourhood word hits act as seeds
for initiati 2581%%3?6(2#3?1?%?%%&%5 containing them The word hits are
extended i n both 3@othinueedtidens al ong each sequence for as far as the

cunul ative ali gnmeglﬁ_‘ score can .bﬁ diqncrleased. Ext ensi ons for dt hg hword hits
in each direction arg WAMYEd RHEAYIE RRCCHIRIFRETTRIR PFORMALSOOME fall's of f
by the quanti tijveXtibs 4t édcSdeBXRIITBAG2EYVEE F28260WUN v3A90% or AR Q2648391

PCT/ EPOL/ 14551 12 val ue; the cumnul ative score goes to zero or below, due to
t he accunul at i28¥ thsreodaewelt as Hsleatidfegatnes - edr Irneprrieneiey dhargpndist s; or t he
end of either CE lﬁﬁ%g oh j rs W T and
X determ ne tﬁ%gfég%{séi s?ﬁl&/e?l%{/ﬁg}ﬁ sp'éeoér 0 Ii\tql%![?lee Og#%ﬁﬁgﬁﬁﬁﬁgﬁ%ST pr ogram
uses as def aulprevidedwoSEQ IEMgO1,(SER 1B ND13 ot SIBQ 5D BIADSUNG2h saadsoitides camt ri x (see

Heni kof f d Heni f 19 Pr .. tl. Acad i.. 89:.10915-10919
o ot o reari ! ot Saforsiifesion fosprob 6 pelCas ittt a5 | som of

bot h strands. dEheibBl Bpwanbieaiblrih panbebks: @, ®Bati stical anal ysis of the
simlarity between tw sequences; see e.g., Karlin and Altschul (1993)
Proc. Nati. Acad ScpPicalip pespustsotidsgpnuss pRhe ieygati oReerstpriscsot cosimar i ty
provided by tRe,BLAST RLBOEdes Wflch$s L8168 BB hBLing WRA ORARE bkt &R ) »

whi ch provides an indication of the “probability by which a match between
two nucl eot i déheoodag ssqueacd ¢t theepumicremt oiotht dodimgregrenby oft¥AER NOEdr  exanpl e,
a sequence is s dered _sipilar~to another sequence if the smallest sum
probability ir?'%% gﬁ@ghg%@lkﬁ\eqf%m sequence to the second 15 sequence is
| ess than about 1, App@imicrblide forss it hammahiet cal hidridirte iy @biRgabl y | ess

t han about 0.01, and nost preferably | ess than about 0.001. Any conbination
of the above ﬁ'é‘ﬁteP‘Efrfﬁ'dh‘H‘é’&?’Pé@.%enb?gggEﬁijérfﬁrséq‘i‘edlé%‘?ﬁ FHR %HO:MWQXW%W zes nay
be used to defsi p&poPiryNaek 80 i@ sighffichfiB dbBVERkRBundM B st 1eviPr € st ri ngent
conbi nations (i.e. higher sequence identity over |onger |engths) being 20.
preferred. Thisnerfted behenpractpndsiwesne Pelnidestighpithe hysntipn anddxt  90%

sequence identj: Ler i fo e aspect
of the invent ir%!rill,&lggsq\{&écggog C%ﬂ‘%)lg%i%%?#%&g %gés%ﬁfﬂgg%kggée{ﬁqfoea%? E825®Jqsequence
identity ower N nNurcdIREPID HEs 5 is typically at least 10 fold, preferably at least 100 fold, as

intense as interactions between other polynucleotides and the coding sequence of
SEQID NO: 1, SEQ ID NO: 3 or SEQ ID NO: 5. The intensity of interaction may
be measured, for example, by radiolabelling the probe, e.g. with *P. Selective
hybridisation may typically be achieved using conditions of medium to high

25 stringency. However, such Hybridisation may be carried out under any suitable
conditions known in the art (see Sambrook er al, 1989. For example, if high
stringency is required suitable condiﬁons include from 0.1 to 0.2 x SSC at 60°C up to
65 °C. If lower stringency is required suitable conditions include 2 x SSC at 60°C.

The coding sequence of SEQ ID NO: 1, SEQ ID NO: 3 or SEQ ID NO: 5

30 may be modified by nucleotide substitutions, for example from 1, 2 or 3 to 10, 25, 50

or 100 substitutions. The polynucleotide of SEQ ID NO: 1, SEQ ID NO: 3 or SEQ

ID NO: 5 may alternatively or additionally be modified by one or more insertions



The pol ynucl eoti des have utility in production of the proteins according to
the invention, which may take place in vitro, in vivo or ex vivo. The

nucl eotides may be 25 involved in reconbinant protein synthesis or]¥ndeeds
as therapeutic agents in their own right, utilised in nucleic acid vaccines
or gene therapy techni ques. Nucl eotides conplenentary to those encoding
Rv3133c, ?§§§M§? 1Rv2626¢c, or antisense sequences, may ac<E*HEed in
gene therapy. Vectors 30 The present invention also utilizes expression
vectors that conprise nucleotide sequences encodi ng the protelns or

vari ants thereof, of the i tion.. Such sion. vecto re routinely
constructed in fi/ﬁ)éd%FtEODSFm}I{BIInbeYCaL?IeéFeBB%ftc?in)(g ?f ds_ﬁg ﬁ’f %7Th WO

02/ 48391 PCT/ ERQLLdI4SERE gtierallyodincedes ARbE pépide e htBeinusehogbniphasilyd DNA and
appropriate |n|t| ators, pronoters, enhancers and other elenments, such as

for exanpl e potiearrbiNGl at PFRUSIcqHds Feofes e PNAmipding neEBS RXP13361 anhi ch are
positioned in ﬁ%&eﬁ%ﬂ@x@ﬁ;ﬂr daﬁe&fﬁl@éf‘b‘?ﬂbl d DecREARstiliRe pROWREQsu B QL € n
expressi on. sul tabl e vectors vvo? %e apparenp to persons 5 skilled in
the art. Bys \NaBNBdﬁZd Degmratfesmstpm@nsmawhamadegaﬂv’mi swstifutibes maypbSaate ook et

al . 1989. Pr ef nucl eotide for e, in the . inventi jn a vector

i s operably ab X‘Elg r?f&gﬂfﬁ? FOFeT LAY G AREE AjHT SRS HEoR A E %?éjﬁ?dovi di ng for
the expressi orse@fent;ehetraﬁ@gwgor&@&uﬁe@esmmm&emsk ab&lel , i.e. the vector is
an expression vector. The term 10 "operably |linked" refers to a

j uxt aposi tion wher &Wcﬂqqu%%ﬁ%%ﬁ%ﬁ%? é‘%‘?&?‘ﬂ%@%ﬁe&?*évthhﬂ’nﬁ@gét) tnshi p

perm tting thegy E%ﬂeﬂp&tthéjﬁN'Ancoﬁﬂlg'sE%deﬂct eReee @ef SED Bl abPE¥0

sequence, such ronot er opéera 't nked™ to d coding seq uence is
posi.ti oned 1¢ n IDSH@HS ‘azllhwyleltahmla\@ﬁplregs@%natdéast W@@&hﬁ@o%}eqﬂwt%%&tachl eved
under conditi t ) ul at. 15 Cel The
i nvention al sg uEQf/losnggaa‘%:te °°rta%1g?§tﬁgéés éaél%elﬁ% tﬂ% %0 mé(”?ueeél%e?£3l33c,

Rv2323 or Rv2GXTIDNOa1VSEQ ADNG:Bek 8B0.IDNONS ovk b SegishodfudRadtnansi ent, or
preferably stable hlfagher eukaryotic cell lines, such as nmammalian cells or

i nsect cel | s, PEPRYYRbleast d0pInaianceas east 404 &t ipastdQpparcdrerradly &t least 10@wer
eukaryotic Ce'c'oﬁtu wOHST 1d?e%t1H@sae§t1no@f nrg@rany%{ Mehllpleﬁg% B&l?@"ﬂﬁl@ﬁ ibacterial or
mycobact eri al cel% Parti cul ar exanpl es of |'s Whi ch ey be nodified by
insertion of \S@Q@g%ﬁ@OBEﬁdDé\T@oﬁ ypepti de accor ding to the invention

i ncl ude manmmal i an K293 pt i bodi es

25 According to an(?tlghe’r %epect (Fgé%)ﬁglg‘ggﬁﬂog;ﬁgs\/%% |§%§I§ a%l a@es to

anti bodi es spegbé iedtocalalpe béredlogit (atexhrspla psadegutsatetadlt settdsgs) hypoxi ¢

conditions or (bgve%&telt 91}1 & 5?4) Nucleic Acids Research 12, p3 87-395). The PILEUP and

BLAST algorithms can be used to calculate homology or line up sequences (typically -
20  on their default settings), for example as describéd in Altschul (1993) J. Mol. Evol.
36:290-300; Altsehul et al ('1990) J. Mol. Biol. 215:403-10.
- Software for performing BLAST analyses is publicly available through the
National Centre for Bioteelmology Information (http:/www.ncbi.nlm.nih.gov/).

This algorithm involves first identifying high scoring sequence pair (HSPs) by

25 identifying short words of length W in the query sequence that either match or satisfy
some positive-valued threshold score T when aligned with a word of the same length
in a database sequence. T is referred to as the neighbourhood word score threshold
(Altschul et al, 1990). These initial neighbourhood word hits act as seeds for
initiating searches to find HSPs contzﬁrﬁng them. The word hits are extended in both

30 directions along each sequence for as far as the cumulative alignment score can be
increased. Extensions for the word hits in each direction are halted when: the

cumulative alignment score falls off by the quantity X from its maximum achieved



phase culture and in particular antibodies that are specific for a protein
selected from Rv3133c, Rv2623 and Rv2626c¢c. Such anti bodies are for exanple
useful in purification, isolation or screening nethods involving 13 JiN 05

i mrunoprecipitation 30 techniques or, indeed, as therapeutic agents in their
own right. Antibodies nmay be raised against specific epitope f the
proteins ac?&‘&(“ﬁﬁl to the invention. Such anti bodies rrayl’ﬁﬁﬁ@é’ég%‘o bl ock
Rv3l 13c, or a variant 1 3 JUN 21@®» WO 02/48391 PCT/ EPQO /14551 14

t hereof, binding to DNA or to a sensor- hilzsti di ne protein kinase such as

Rv3l 32c. An i.b .ot her conpound . "speci fically binds" to a protein
when it bi ndsq&i‘%eh%g%?%l% SRR DOST%r%FIé’H"* B?IP}Rhﬁ?‘F;}O Saf%‘é"%?r}‘é’f‘gf 8% ¢ whi ch
it is specifi anfitteghtios scosinhststtik iaBgdnyentsi ticthe atd diehibls swjuehiceanteycleaw
affinity, to other proteins. A varie{]\y of 5 protocols for conpetitive

bi ndi ng’ or im‘i]ﬁc?r Tonlgenthe pgragueiess Yo Tdad &rdvferBing A seapiévdivrang spreddf ng
capabi l ity of &0 &hkdeROhe AT Y b KB dsRchlifs Albrd(Seeh (P o3B! €  Maddox
et al, J. Exp. Med. 158, 1211-1226, 1993). Such i nmunoassays typically :

i nvol ve t he5f d3ladWIe2 sformg mpitex ese Betikpdemdttrpiloffidd9d2) Crpr dbBidradnd its
anti body and h u onpl 0, tion. .10 _Ant] lies. of the
i nvention may ‘%ée%%{%%bgq%ggﬂb%ﬁhﬁﬁ% eﬁgs@é)%% i’%fg’s?&%trlon (1E§ 8%1”@%_358%% eof . For

t he purposes ahdakbspiideedf b&hstrddde. t er m "anti body", unless specified to
the contrary, incl urde§ fr%grrents whi ch bind a p_ep%i de. of the invention.

ol
Such fragments incl Ly #O&Bhiypﬁﬁ#ﬂnﬁ(aéﬁ‘uﬁt?af went Se sigdlasl | as single

chai n anti bodiggyeefWhé BRLERES sed D1, RRMik BRAK B hANTod3) 2R ALt henees, may be
chinmeric 15 anti bodies, CDR-grafted anti bodi es or humani sed anti bodi es.

Ant i bodi es fray e 2tisEd35A8 A e o siateely travidad oy yirePt AJE glgofithihe
invention in [ ' . [ t QIRL4: X rovi ding an
anti body of tﬁséglle(r%l\?ggéts?%lﬁ? ﬁ ﬁ%ﬁpélﬁtgﬁ@)?nm&@ Pgé)\%lieggl cé}l1 Cagg%ﬁ%ng th said

ant i body underprambdity bpwhichhaingdtch BeBvexh omndobrotidde drineradid sequaicesawould

anti body-antigen conpl ex; _and |1] determ ni ng.phet her antibhody-antigen -
conpl ex conpr EPHGS LR AR BEHY IS & IO REIO T S AP U FReEstanpl ¢ a
tissue extractifhls@embst S8 pidbaGky S@tdrisor TR Bgueate bl deBYURINt i ON may be
bound to a solid support and/or packaged into 25 kits in a suitable

cont ai ner af orf§IHFEHS $uF thap ROy datjeiitasly less fiar gPat Oilnmorapselenhl lesst ¢
Anti bodies mayBe, b Ked oh Pndstpreteably ids habeloudfdo L hus may be suitable for

use in nethods of in vivo or in vitio inmaging of Rv3133c, Rv2623 or
Rv2626c, for exanpie coinhinatireeiHbelatwie oiertiprodieereepnt sepudice Hleofityshe i nvent i on
can be pr Oducerrqmb e esSer!L};[ I?eblllsgd & &erﬁgg pol}br/ﬁlacfégtides of the invention, with the
more stringent combinations (i.e. higher sequence identity over longer lengths) being
20. preferred. Thus, for example a polynucleotide which has at least 90% sequence
identity over 25, preferably over 30 nucleotides forms one aspect of the invention, as
does a polynucleotide which has at least 95% sequence identity over 40 nucleotides.
The polynucleotides have utility in production of the proteins according to the
invention, which may take place in vitro, in vivo or ex vivo. The nucleotides may be
25 involved in recombinant protein synthesis or indeed as therapeutic agents in their
own right, utilised in n.ucleic acid vaccines or gene therapy techniques. Nucleotides
complementary to those encoding Rv3133c, Rv2323 or Rv2626¢, or antisense
sequences, may also be used in gene therapy.
Vectors
30 The present ﬁwention also utilizes expression vectors that comprise

nucleotide sequences encoding the proteins or variants thereof of the invention. Such

expression vectors are routinely constructed in the art of molecular biology and may



30 for preparing and characterising antibodies are well known in the art,
see for exanple Harlow and Lane (1988) "Antibodies: A Laboratory Mnual "
Col d Spring Harbor Laboratory Press, Cold Spring Harbor, NY. For ekambiel®
an anti body may be 1 3 JHN 2985 WD 02/48391 PCT/ EPO1/ 14551 15 produced by
rai sing antjbody_in a host aninmal against the whole polyp | ofr..a

f ragnent th&&%%%?”for exanpl e an antigeni c epitope thereo??&hgﬁ%v%”after t he
"i mmunogen”. A nmethod for producing a polyclonal antibody conprises

i mmuni sing a 5 suitable host animal, for_exanple an experinental animal,

vviththeirrrrur}g en iSO ins fraom.t |'s serum

and ating i obul e ani
The ani mal may tngBgé?%ﬂﬁ%$cPﬁ6g8k§¥g' wéﬁﬁy?’émfﬁﬁﬂﬁ%ﬁgﬁ§PﬁPg§§&
subsequent |y rem@vas aid Gittdkenan sih aand exdnlige pdRdERASt N RINIHiEIEd. A
met hod for produci ng a nonocl onal antjbody conprises immortalising 1 D

cel I's whi ch pPYdPEEctEyat PRiFhaFROBHEYE IS OEEHTERPIQ, Hagrd#séo pr oduced by

fusing spl een L& i | i unour cells
(Konl or and R T8¢ g (oo ot e ST e bk Cel |

produci ng the skilsd imgtlle amtBbeelyofifasthep exeamlentted rdggrdave wmveBdmiomalk epr ocedur e.
The hybri doma%z q?%@ be grown in culture or injected 15 intraperitoneally for
formation of ascitéeés fluid or into the blood streamof an allogenic host or
i mrunoconpr oni sed Rasdrablyimilyrblebiizdyr W¥Bh e ifvesiparied vbator iR opathbly O

i mmrisation of human | ynphocytes, followed by transformation of the

| ynphocyt es wilfkedEparcantiol Bsgrehser Hach isgapaplee! proyifiing fobihe sKPsHiar dfdkfoc! onal

and pol ycl onal,,apg LDy thed¥ost 28, X BRVEABNE 3h cAtoBh vEGoS Uy a goat,
rabbit, rat or nouse. |f desired, the inmunogen nay be adninistered as a

conj ugat e iih WWhipecdbly hekeidi rrfern byminxiasosgmnpitectin the compensplsalesdrihedarsiime chai n

of one .of therg%n%amd. e5|due§0_,ﬁt a.sui.tabl arrier T carrier

. i h
nol ecul e i s typi o 1{}p5m8 I31/1§iﬂ3>eTn‘%)g| c%%loﬁmatg%%gtea chm(%%nref‘i érr.eg“‘}%%ryanti body

obt ai ned may beuesel aickds apbmoidr, ‘@p&kible tnkdqatitd 4 twiihg s2Gudoaistpakitibgeddnt i vity
An inportant aspect of the present invention is the use of proteins that are
upr egul at ed uRHEr® WPHBKI TPEHHA Tithode Seaegteds Fﬁ?ﬁ?@%@?&g@d&ﬂn@ure in

screeni ng methagsibleNigh #er8RMY séRtMeds may be used to ‘identify substances
that bind to hypoxic growh phase, hypoxic stationary phase or non-oxygen
limiting stationar&e®D phase i nduced proteins and in particul ar which bind

Lo Rvalssc, RV2623 1L iny B3 286 'utiﬁ’ger\iﬁﬁﬂitﬂﬁ nfRHRA0S R ] SOARERYSAA, O
y agoni sts or antagonists which nay nodul ate Rv3133c activity,
i nhi bi tors or Ragid3vatPors2@f orRwad 33 theleo8 Sudh;cglfGnclude transient, or preferably
stable higher eukaryotic cell lines, such as mammalian cells or insect cells, using for
example a baculovirus expression system, lower eukaryotic cells, such as yeast or
20 prokaryotic cells such as bacterial or mycobacterial cells. Paﬂiculér examples of
cells which may be modified by’insertion of vectors encoding a p'olypeptide
according to the invention include mammalian HEK293T, CHO, HeLa, BHK, 3T3
and COS cells.
Antibodies
25 According to another aspect, the present invention also relates to antibodies
specific for a protein that is up-regulated under hypoxic conditions or in stationary
phase culture and in particular antibodies that are specific for a protein selected from
Rv3133¢, Rv2623 and Rv2626¢. Such antibodies are for examplé u.seful in
purification, isolation or screening methods involving immunoprecipitation
30 techniques or, indeed, as therapeutic agents in their own right.

Antibodies may be raised against specific epitopes of the proteins according

to the invention. Such antibodies may be used to block Rv3133c, or a variant



WO 02/ 48391 PCT/ EPO1/ 14551 16 transcriptional activity, and/or agents which
up-regul ate or down-regul ate Rv3133c, Rv2623 or Rv2626c expression. Any
suitable format nay be used for the assay. In general ternms such spr En gg
met hods may i nvol ve contacting a dormancy-i nduced or a stationary (
induced protein with a test agent and monitoring for binding of the test
agent to th&YPEEEIN. The protein maybe incubated with a FESEPEHER.

Modul ation of Rv313 3 ¢ activity may be deternmined. In a preferred aspect,
the assay is a cell-based assay. Preferably the assay nmay be carried out in

a single well of a otlﬁrf%ecglate . formats which allow high
t hr oughput scr]é‘?éFﬁfn n St‘b B F%Hse“ft‘@ Wéf%?mm?e\ﬁuﬁ@a%%ﬁlﬁec erm ned

by contacting ,68bdd, 6XRE&ISINPOUAR, “HARABNG BinkiBAYGeLtah wher 1@l RQRAHY - Phase
i nduced protein with a substance under 1nvestigation and by nmonitoring an

ef fect nedi at edefbpntidier bigbtdinty tTthe pptae &irvbadyit istspecifzt hnt dodsy or

reconbi nantly qqéﬁ&?ﬁﬁggmdp&ﬁ%n S%\p Xmlv 1{;\% aﬁ%ﬁ@to Caro%ellr?sd A?uegrl ?‘vn fVI tro
using cells expressing fetonbi hant protein efer abi con experlnents
are 15 carrs ed>rcau<tols)fmr cahpaitink bmbind or mohurexdli @sarit hseaypn@tic&erﬁnﬁrf thenterest to
est abl i sh whet her. obse d sponses are the result of activation of
the protein. 'F??ﬁlﬁca}PlP ng ﬁ%paéi\iﬁ%fr é&ébq%P"&Ws‘f’eglc]fné’&'W ﬁag(wég%%{n@fel um and
grown in oxygepadhek ki & £HxpoBdilbeans:- 121\4)&9932%&&%91%0%5&3@@@&4@ are
mycobacterial cells grown in conditions sUita for hypoxic growh

condi ti ons thaqul‘mheé)rmﬁéoxh@fwmip@xwﬁtwmﬁwpfmﬁcsm@m énidianiindy an@0 t hat

i nduce the st ence of oxygen. The binding of a test
agent to a do?%%g%%rﬁuciﬁoggle%qﬁn%?Ignary-.phase i nduced protein can be
det er m neddi r ect | Yntibodieeofaginesntian nag bo hiittbeieet Huasih pagpelindes:arn be

i ncubated with a dor CV.- ced or tationar hasg i.n cel rotein and
bi ndi ng of thgfa@@g{ﬂsﬁﬁeé?# F%rd‘t‘]%%urﬁ?%i tRis SRe iy P&‘ab"%% Rbeg?mts t hat

inhibit the i Rpeyimdeltodhe @huﬂyaiaa@escﬁrag@emamnnmtdwog%tepﬂuetdﬂﬂ[éNA or with a
sensor hi stidine rotel n ki nase, nma 0 be identified through a yeast 2-

hybrid assay o&RvVegterrSyshdtagmgots HFW%EHF&P gl ydrerents, as wall oS sihgle
co- 'mmnoDreC'cHélB@.P*‘l%legrFuﬁ%rrlrzr’xle%e bR et %ﬁig?a:g%éﬁtthereﬁsrﬁ%y‘& eR€ carried

out using cell's expressing 'Rv3133c, and incu 30 suc s wth the
t est agent 1i)ptan0bmihdsyCDR-g1h®edpmeB®me@rbtﬂlnauspéms@bodiﬂsst| dine protein kinase

Rv3132c bi ndi ng of 1 to, th Sen ine pro nase may be
determ ned. Alter nﬁl\g%?ges m%y ng g %@%dlfgf% etfc . l})'Beptt ??lﬁ&r. ptional
activity 1 3 Meﬂﬁbﬁﬁﬁ&ml‘é@cﬁl&éﬁﬁﬁ%%ﬁ@@%rﬂﬁi 17 may be nonitored.

The results of the assay are i II conpared to the results obtained
usi ng the samé assﬁkpvﬂﬁnﬁﬁéa‘ﬁ‘ﬁig‘%n‘ggl VeIt est  agent .

,_‘

II incubating a biological sample with said antibody under conditions which
20 allow for the formation of an antibody-antigen'comﬁlex; and
I determining whether antibody-antigen complex comprising said antibody is
formed.

A samiale may be for example a tissue extract, blood, serum and saliva.
Antibodies of the invention may be bound to a solid support and/or packaged into
25 kits in a suitable container along with suitable reagents, controls, instructions, etc.
Antibodies may be linked to a revealing label and thus may be suitable for use in
methods of in vivo or in vitro imaging of Rv3133c, _Rv."2623 or Rv2626¢, for
example, in 2 method of diagnosis. ' _
Antibodies of the invention can be produced by any suitable method. Means
30 for preparing and characterising antibodies are well known in the art, see for example
Harlow and Lane (1988) “Antibodies: A Laboratory Manual”, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY. For example, an antibody may be



Monitoring expression Assays may al so be carried out to identify agents

whi ch nodify Rv3133c. 5 Rv2623 or Rv2626c expression, for exanple agents
whi ch up- or down- regulate expression. Such assays may be carried Aduk /fioi)0s
exanpl e by using antibodies for Rv3133c, Rv2623 or Rv2626c to nonitor

| evel s of e en follow ng induction of dormant condi
Al ternati vefiwogﬁé‘?(gpresm on may be nonitored by determni ng%?ﬁ%lﬂf“?ect of the

test agent on Rv3133c, Rv 2623 or Rv2626c nRNA | evels. Preferably, 10 nRNA
| evel s are noni tor ed in a Mycobacterium (E;r own in oxygen-deprived

condi tions. Addi contra i nen car out Test agents
Suitabl e test PY 1ﬁ? WSW%HII (g'ég?égstté“d“riaha §58’\?‘8{e£§ RERHGE QR ude 1%

conmbi natori al fliphieaf th@sof, detkigde shamzeat eBitbt HeRSf, ABLiCARPAUNdS, peptide
and peptide ninetics, oligonucleotides and natural product libraries, such

as display (e. an%ge display libraries) and anti body products. Typically,
I I I I
organi ¢ mol ecul s Wi fobB i GHAGAGLa pPVEEE] 3RS B LAL GARGuindp! ecul e

whi ch have a nol ecul ar weight o Tro 50 to ton ate
products cah beitdbilomnast aumbleﬁarlemhpjdamggpemmﬂa&mmté,wth‘mbIrymamgdsand:ter 0| ds,

purines, pyrimdines, deriv tructural at| ons

t her eof . Candifat&e ug‘ﬁlélﬁ?%lo%ﬁl %B@éﬁ%%ﬁm o g~ m@gﬁlﬁ 66? r§(ﬂﬁrces
i ncl udi ng | i brgdcuRSedohitBHe triathdzeR blocdatibke@lent P PR BEEomKROMIMal and

phar macol ogi cal ghfnt s may be subjected to directed or random chem cal

nodi fi cat i ons heslg r%élmaéw%l on, al kylation, esterification.
ami di fication, etcy 0P fb@g&%%lahg HEoHs na%}ﬂIbg@s oris 1%93%3518%5 may be

used in an |n|t|al screen o exanp stances per ction, and
t he subst amtteseldﬁ‘Whihbswdb@ttbm@@rmm@vhdwblrlribmnbpttllsmmayche prafwedd/tat i on tested

i ndi vidual ly. .Test ubst IV? sed.a cone ration omloMto
1000M preferg‘bu§/g regfhc _aLIbbl_yf Seéj erpl)rrné terz%rl1 %fnrlgtﬁql‘ilf\r/lce@baqto“ “tom 1 3
JUN 290; V\Daﬁ)&l\/ﬂ&&ﬂﬂ.(l?@ﬁ/]\m@ehi&%i49$) Di agnostl c agent Diagnostic

met hods for the det ection of nu Iel c.acid ol h as NA encodi ng

e
a pol ypeptide of th& FPRAEALTGFIEPIHTEPG 8o ?Iﬁbaﬁmay Eéet‘?"&iﬁl Y& g. by PCR

(the experi ”E'aéﬁlprﬁ&ﬁpgioﬂgﬁ}e Sk nlyBridoak Blaybggro‘?ﬁtlﬁﬁﬁln{}por i%jefR3, 202), ligase
5 chain reaction (Barany, 1991, Proc. Natl. Acad. Sci. USA 88:189-193), self

sust ai ned 1seduieaperiopeaplyiferdforinentioq of seitgs|fluideer falio the lioBlstrepnoEan Nat | . Acad.
o, USod Aok or IS0 B B B T ot 21
(Li zardi et abiro ih8B88isaBoobiTentandyroghpcytes, followed by transformatlon of the

Iymphocytes with Epstein-Barr virus.

For the pfoduction of bdth monoclonal and polyclonal antibodies, the
20 experimental animal is suitably a goat, rabbit, rat or mouse. If desired, the

immunogen may be administered as a conjugate in which the immunogen is coupled,

for example via a side chain of one of the amino acid residues, to a suitable carrier.

The carrier molecule is typically a physiologically acceptable carrier. The antibody

obtained may be isolated and, if desired, purified.

25 Monitoring activity

An important aspect of the present invention is the use of proteins that are
upregulated under hypoxic conditions or in stationary phase culture in screening
methods. The screening methods may be used to identify substances that bind to
hypoxic growth phase, hypoxic stationary phase or non-oxygen limiting stationary

30 phase induced proteins and in particular which bind to Rv3133¢, Rv2623 or
Rv2626¢. Screening methods may also be used to identify agonists or antagonists

which may modulate Rv3133c activity, inhibitors or activators of Rv3133c



6: 1197) or any other nucleic acid anplification nethod, followed by the
detection of 10 the anplified nol ecul es using techniques well kno Lo t hose
of skill in the art. These detection schenes are especially useful' ¥Ji tle
detection of nucleic acid nolecules if such nolecules are present in very

| ow nunber ,cal uses Anot her aspect of the present i i js the use
of the ageﬁ?’QW%%dgglahave been 15 identified by screening Wﬁ@%&% referred
to above in the treatnent of mnycobacterial infection. The treatnment may be
t herapeutic or prophylactic. The condition of a patient suffering froma
nycobacterial _infectio an thus be inprdved. The tient be a human or
ani mal subj ec{r?n%ﬂté%r‘fc)%w%én G FeaRts g‘:ﬁ’ﬁ‘gé@fe ot NEI‘FIF%HI?@%@HP’EN ly one
whi ch can be RabsmsadriRy26r6cakbredsiczl al |y i nfected by a Mycobacterium The 20
human or ani mal subject may be a primate, cow or badger. The subject is
typically one whi 6RY 8dibisdormat Benbs ysep foraba assaveilmpingral ersessl by a
Mycobacteriu ' s 1 terl LI tion,

Cypi cal |y bocuea T e i Aok b A P S Bl R

i nfection i5s sddeslmwoteifitvathsutbjt @egdnt amymbyetoriag S dptdidgl of thedesagaibacther i al

i nfection duetg. nutrition or.i&feti oth such as

b pat ,
HVS The Wy coBistey PP einsg Sar GAEEEHEgart teinaiediiubi e B35 oct 1 ng
mamal s, sucha@sity Mg ®e MeRmmhsd. dh SGHISR 23RN e alfi§ iIM/&ADAGI®EIsEHM i S

typically Mubercul osis, Mmarinum_ Mansasii, Mbovis or Mavium Substances
i dentified acBafdriythedsayamayde sxrpheptaet fibels vshof & madotiorlete nbssay be

fomul ated w tﬁ)rﬁlraéthallgﬁf%él?tﬁ%ﬂ%ljgﬁ%#r%n&g%?e%@i@ g carriers and/or

excipients as 30:s routineint armaceuti cal art. For exanple, a
sui t abl e sW@bst anceModylatoraadives ciniedleiermiphd/y ointaglingdells sxnressingra wat er f or

injections. The exact nature of a_ fornulation.wll. depend upaon several
factors incl uiRE PREIBEI O EEiFa B Er HRaweY Brofan 14h 3 LSJ%)S%@G L[:L)n%\ff\b 02/ 48391
PCT/ EPQ / 1455ilvdQigatastidndiby nnet o veh dffser mkeidtedas thoploeinf TirgRdteinshdayat i on.
Suitable types of forrmulation are fully described in Remngton's

Phar maceut i caP® Riymalht egrecqpeienthy FIRTERth § e leishiy ety 2SSeacarisd PRSIV ani a, 17i

Ed. 1985, the,gisehQsuttssb riMah®hahSorbtol pidRebihesRioleQribbsis gt i rety by way
of reference 5 A vaccine conposition typically also conprises an adjuvant.
The adj uvait camigd ewogetlistwiechdpot gepress herrotgant pieee it dskhglidevhaher APCs) or
to conpartnens olo%ﬁ\;eqeres Il 98 %&EQ&%?%&PQ?&%&WO?&QrTy?fi:gly)hxg Afthng as a
carrier protern. e se(]fuence may stinulate a el'pér “fesponse, such as a
response t hat ait anosfecedawi@bDBMPcabetikrium espgnee in alyden dafSciamyconditiptsi se a T

AEE G IR NG TR M N A T e R
froma stresshoRiceirfw®l cohBRidRIHGE: md@aule@f,@ﬁ&é dttionRytBhRNYr O OXi N -
fragnent C. The stress protein is typically a bacteri al
20 that induce the stationary phase in the presence of oxygen.
| . The binding'of a test agent to a dormancy-induced or a stationary-phase
induced protein can bé detennined directly. For example, a radiolabelled test agent
can be incubated with a dormancy-induced or a stationary-phase induced protein and
binding of the test agent to the protein can be monitored. '
25 Agents that inhibit the interaction of Rv3133c or a variant thereof wifh DNA
or with a sensor histidine protein kinase may also be identified through a yeast 2-
hybrid assay or other protein interaction assay such as a co-immunoprecipitation or
an ELISA based technique. |
Assays may be carried out using cells expressing Rv3133c, and incubating
30 such cells with the test agent optionally in the presence of a sensor histidine protein

kinase Rv3132c¢ binding of Rv3133c to the sensor histidine protein kinase may be

determined. Alternatively, binding of Rv3133c to DNA or transcriptional activity



(e.g. nycobacterial) heat shock protein (HSP) or a protein which has

honol ogy with such a protein, such as nycobacterial or E. coli proteins of
the HSP 60 and HSP 70 15 families (e.g. HSP 65 or HSP 71 of nycobatfeltiNallsor
manmal i an honol ogue (e.g. gp96 of m ce or humans, Anthony et all (1999)
Vaccine 17, 373-83). The substance may cause the pol ypepti r.vector to
adopt a parﬁﬁ?ﬁﬁﬁfé form The substance nay be a virus oﬁ%sﬁgﬂgyf?ke
particle (such as a yeast Ty particle, e.g. as in Alsopp et al (1996) Eur.
J. Immunol. 26, 1951-9). The substance nay be a 20 cytokine, such as a
cytokine which stinulates a MAC cl ass | Pestricted T cel]l response or

f avour abl e MHE®! bisgonijorgda shheiresuiitiofthe 569y #ebptralducquepaged tpthegesults - 7 | L. 12,
| FN or  GMCSF) .o T dSHRS LANG e B b&mezps@n&@mlt&tagn& a miranyl dipeptide
(e.g. of a mycobacterial cell marl), nonophosphoryl Tipid A

| i popol ysacchar i de Nlenigring £xmessBn abortus), |iposones, SAF-1, a saponin

(e.g. Quil A, keyhole linpet .25 hemocyanin,..beta 2-m crqgl qbulj.n, mannan
(e.g. oxidised nan%éfﬁ"}xs T ags(? rbflcf‘réle(gg‘été%lldeml%ragﬁrgﬁg}lﬁhPogﬁy Mﬁs’fzon (e.qg.

oil in wates @v262% 6f RVI626¢ bxpr&tich faSexaMylR@gents @#Hldh 906t do@nJregsiaien hoe et
all (1996) Vaccine 14, 412-8). The substances may be adm nistered by enteral
or parent er al. ¥BIFER- stch 288V pmabesEIcd OBLPE BramRAMEY Uit ATRBetsfor

I ntravenous, .qi\t?;rl§3caR@QéiBaAr’Rﬁ@ﬁécqmﬁﬂgr%vels%} e I%}Hs?o%%l'lc;\@ﬂ?mdu ﬁo%@fcal or
ot her appropriate adm nistration routes. The particular route o?

admi ni strat i onlousad comdticr. dAltdmentisely mxpatiiorgmayf bam@b®redbycdstdrmimggptase, and

t hus the pol ypept.i vector . nma rovi ded i.n for i tabl 3 200 WO
02/ 48391 PCTI t/Q%i‘?ﬁiﬁﬁémP%%Vgga%an}?vs%(%gioﬁgV%@%ﬁnc@%%r%ﬁét J&eflbreaf’ Yoery by
an i ntranugculmRNAAes 8¢ nditéed®ln Sl @badBrans gloSmpf 6% eieh-ddprived
therapeutically effective amount of a nodulator is admnistered to a patient
suffering frorﬁoadlﬁﬁ%pacter! al infection. An effective anount of a .
pol ypeptide of 5 theidhheNnich@h exBlrinfenty BY R aridd®ue0f . capabl e of generating
an inmmune response is admnistered to a’subject at risk of a mycobacteri al

i nfection. Stinul atliegregeftsan i mmune response can typically be nonitored by
detecting antibodi gs. di.rect ed agai .+ Rv3133 2623 ar Rv2626C. _
Ant i bodi es speci fi ?%tgbrle g*atc"}%e%trs g’? 1eclﬁ%n ?r“a@é%%dgmgﬁ f’-e%é’f’ ee?j”%ﬁss%iiﬁéu an ELI SAassay.
10 The doses ofcombimachiablii@triesnyefined cetdcaremizds avtabhtiongds] geptidd arolus

paranmeters, especially. according.to the substance used;. the gge, weight
and condition P&Btl HemeyEEio ﬁ?mict?oﬁ@sfl? %at“érf’il;pri’“ﬁ’rl?t ﬁ%fa?%s Whéﬂﬁfﬂ%é{ergati on;
and the requi rsd g(ﬁgjlgeﬁbra&s) Q{W@ﬁg@@?rmubﬂs_ be able to determ ne the
required route o% admni stration and dosage for any particular patient. A

typi cal daily dose Tiysichilneragbisunolesules ol Boscrggned praferally small prgayic wei ght |
according to t I M LG of. g i.ght and
condi tions of I{Qﬁg&g%gi\;ﬂ el%:}{hatg% a%l{eb%?c‘rﬁgg%géift Otf@qﬁ/(gttg g%%hgslg)egrl&t‘nfﬁ%kgt he

degenerati an gircducts can be biomolecules including, saccharides, fatty acids, steroids, purines,

pyrimidines, derivatives, structural analogs or combinations thereof. Candidate
agents are obtained from a wide variety of sources including libraries of synthetic or
natural compounds.- Known pharmacological agents may be subjected to directed or
random chemical modifications, such as acylation, alkylation, esterification,
25  amidification, etc. to produce structural analogs.
Test substances may be used in an initial screen of, for example, 10
substances per reaction, and the substances of these batches which show inhibition or

activation tested individually. Test substances may be used at a concentration of
from 1nM to 1000uM, preferably from 11M to 100puM, more preferably from 1uM
30 to10pM. |



the frequency and route of admnistration. Preferably, daily dosage |evels

are from5 ng to 2 g. A vaccine conposition is preferably admnistered in a
single dose. One or 20 nore, for exanple, two, three or four, furthenidgses
may be required for long term protection against a Mycobacteriuminfection.

Furt her do§§$8%}b§%lbe against a Mycobacteriuminfection. fdﬂ%@?hsgﬁs}:s may

be adm ni st ter a period of from | nonth to 15 years er

initial dose, for exanple, 1, 2, 3, 4, 5; 8, 10, 12 or 15 years. Several
further doses may be adm nistered at intgrvals after the initial dose, 25
for exanple at 3, BiaotXiiQhoehp Year intervals. Nucleic acid encoding a

pol ypepti de of the—r—ﬁvem—r%ﬁ—nay be adm nistered to a mammal as a nucleic
aci d vacci ne. NuclBiagnastit cheehodothr g deteetignalf\npelpiciadid nitAsculze, sueiglis ni st ered by

any avail abl e hni que. For exanpl.e, the nucleic acid may be .introduced by
needl e i nj ect PO A SPetRRARYYRRETRIdhs Ay gnyion gﬁbwpiﬁmﬁwl@awa e.g.

i ntranuscul ar by pcRlre eRediNSlY embQBmBMGEEDSh AOY.S. PR . 48kd yehath.ci rectly
across the skin using a nucleic acid delivery device such as

particl e- nédi ehaeoregaion (BakiydPYl. Prophdathifedad 1. 385408 $ri8P- b8 asdiswitained ed
topically to N4 qr t o] face o) Sl . WO
02/ 4539] PCT/ %Eginﬁfﬁ?gf 85)f (83%51%?2).,6)?%“ Orcaﬁlggsl'a C,aabsro’czla'lqs‘di“ n?'?ggégi nal- or
intrarectal atBusnitahscaiptiontl amplficaken ofteml@vahe: ak,i 1682, Pt Natt Scadeycibe

enhanced by several_ known transfection techniques, for_exanple those
i ncl udi ng thelij@égc?p:%lﬁéﬂ%%@c@?}%?ﬁaé@gﬁf%?m@’aﬁﬁ?e]s%gfmf’ enolpgdnt s i ncl udes

cationi c ageng:§;of) Of a8XAMR nSeleeatialHNiRASI R AAlRJ, RUSREH adeetiohdp and
| i pof ectants, for exanple, |ipofectamand transfectam The dosage of the

nucl ei ¢ aclod the appliefhinplestles usthedentinigaesalalldimewn tqihobeed slall ipie agiucl ei ¢ aci d

is adm ni ster I I f . ' . pg.to 10g nucleic
acid for part?c Séeg?%%%ﬁgtsg%g%%%é eglge?:Ig }a%/l Pg/e%gﬁgfqgfgé&%%%#gﬁﬁéeﬁg%ﬁ%r rout es.
General |y a | mwlechdssif efichandlequbn afegyresantsn vire ldevenbpment of a CD8 T cell 1 o

response.. Thus a sujtable | ow dose of the polypeptide or vector may be -
adm nistered to %@éﬁﬁﬁﬁycobact erial infection. The pol ypeptide or vector

may thus be in an AR4atpcait t(kORERM ihAntioN istthddseio$ 11 UbdAPHE HaO& been _
admi ni stering toiﬁprow de ‘an appropriate |ow dose. In a preferred enbodi nent
€

t he vect orlsi sidarfifieflibytseneerdng techuigies migredio aboya ikete prgtmentf niyhebactsricbwi ng
Examples il u ' i ' ti ] tification
of dormancy-i lﬁkﬁg{% FIpv)ﬁrEo égﬁegjmna%g%ﬂ%ﬁgﬁ%%éﬁp ﬁgcﬁ'ﬁé f/(%{gqg)(l()l?ﬁ%ncy culture
system Baci | patiemesnéferiipafrore s tngcoldcteviak infetisort damehyp de ixhgro¢dd. (The batiaitr ows A- D) ,
washed tw ce in phosphate. 20 uf'f.ereg salli ne, resuspended in |lysis buffer (9
M urea, 4% CHRRS*% Brfmal S eh| GEeAY A el sub ‘&b%%’é‘??lﬁ‘a?il gm''],

| eupeptin [1 @pihily or@nehicH S&htRe8alytoR artificially infected by a Mycobacterium. The .

20 human or animal subject may be a primate, cow or badger. The subject is typically
one which can be naturally or artificially infected by a Mycobacterium. The subject
.may be at risk of a mycobacterial infection, typically because it is resident in a
location in which mycobacterial infection is endemic. The subject may be
susceptible to mycobacterial infection due to malnutrition or infection by other

25 pathogens, such as HIV. The Mycobacterium is typically pathogenic and capable of
infecting maminals, such as those mammals discussed above. The Mycbbacterz’wn is
typically M tuberculosis, M. marinum, M kansasii, M. bovis or M.avium.

Substances identified according to the screening methods outlined above may

be formulated with standard pharmaceutically acceptable carriers and/or excipients as

30  is routine in the pharmaceuticél art. For example, a suitable substance may be
dissolved in physiological saline or water for injections. The exact nature of a

formulation will depend upon several factors including the particular substance to be



0.5 nmm gl ass beads using a M ni Bead Beater (Biospec). Protein
concentrations were determ ned using the BioRad protein assay reagents and
protocols. 100 g of total protein were subjected to isoelectric fdcugimnghlc
using pH 4-7 Immobiline Dry 25 Strips and an | PGphor isoelectric focusing
unit as recomended by the manufacturer (Arrersham Phar maci a) for_ 62000
Vhrs. For tW89%&Fdtation in the second di nension . 5% sbal’th'dédtcy|

sul fate polyacryl am de gels were used (Protean ||XI system Bi oRad) and
proteins were detected by silver staining. Fig. 2. shows a representative
set of two-dinensional gels. Four proteii#’s showed a drastic increase in

their steady 39mgtgped F‘T&/@F d?%‘fe‘ﬁf%‘tw&éﬁlﬁéﬁéﬁpﬂ|%W&P1§"f>m€i&§%f0{fwl@tmnz arr ows
1-4). The pro row 3)
detectabl e i n%%h%ﬁeﬁcgg{&ék#{ eg%ﬁ%@go%eaﬁtgﬁcg ?Capé é&?W@M\R@BZI 48391

PCT/ EPOI / 1455 EozzaangrEaWeng’anuéyﬂmslx“mcg19&5A)hea1rsdloappeﬁwmdh adnctajedr spots

i mredi ately upon. xf%/%ent- téarvat 'f\%% i nduced term nation of gromh (Fig. 2B).
El evat ed | evelS B P REPEH: B %8 O\REFS Fai nt ai ned t hr oughout t he hypoxi ¢
stationary phase (E;@ccﬁ&or@wﬂs@wﬁaﬂphlfsycorhl%smseﬁg{mw imdugiadafer ot ei ns,

t he excised gel spots were subjected to in- 5 digestion with trypsin to

recover the p&HYiterest thaprplids fngeer PregentingesdefATAape toeﬁ@ﬁ?fm% ingh)- 858) .

Pepti de seque r

nanoel ect rosp?gg %‘ﬁ%@%r&g%s ge%% ?%nn@ér)@&ﬁug%ﬁé&g&d gﬁ% %{leﬁ%e of -flight
hybrid instr tmmrstlm(u@Td\RbelPE r8ipiose) suckPrHE %mmdﬁthqmm@DB dwell ed by

sear chi ng sequence tabases w t.h nbi nat the peptide sequence
tags and.the RESEF n?ngt n-opgs agf‘gp?f(igv\t@?fﬁgepfé P%XD antigen Rv203 Ic
previouslyigeport e@retf@rda&ubsﬂdideseﬁutmenh@a@gmm&bg,&hmﬁ ielildt éRend@ffrdnuber cl e
bacilli (Yuan et al, (1996) J. Bacteriol. 178: 4484-4492). Protein 2 was
the 23 kD r esprhseatitisdtiFore R0 FIASRee To0p A FEFSH Srotein pFeauengefiemt he 32 kD
conserved hypeyAstingalehiHeiolxRY n@@dTmﬁre;sﬁarweﬁqllélé,Qlcﬁn%§9§cterPa4\GE)
conserved hypot hetical protein Rv2 respectivel Protein 15
names and Rv ﬁ@gbeycybmt@aé)d@@trﬁmk@r@@nt(%m@r am@emoﬂh@shas hb®71ng gethone
annotation (Colllc% 2}99@ cc%%ctléz[za 3%30011 rotems géﬁ# S d?IS%’ Transcri pt
| evel s of dornanc ude St eI RS, F% e |ncrease of

t he st eady1st idreilieeteq). HEP Gﬁhﬁ}meﬂmmﬁyeok%&en@chnmdmmmE@xﬂslogxmr(egl ates with
an increase in the steady state | evel of th otal RNA was

i sol ated fr omEBXpRHBISE PRRYTATGr ARy eéﬂld(]ﬁ)?%y?cémgtlgzﬂ']%ﬁé? 'y phase cultures

and subj ected to Neht hekfndd 0y ANal Sty Rprdiestkibed a@?\iratp‘é‘fnc@lﬁﬁ Di ck (1999)
FEMS Mcrobiol . Lett. 178; 63-69). Probes were isolated by PCR using BCG

genom ¢ DNA a§omverf‘iheavbstar¢hélapﬂo¢ prisires qreviras-Hise payieqle (sndastalyeastiTy pedicteul osi s 25

( GocaceacorTTanr s e B koo 5T, P s ey e

( TCGTAGGT GIAGCSIGIaRE, sGch GRS KTHE MAGIhIBIuBGETs) g MBIC class I restricted T cell
response or favourable MHC class 11 restricted T cell response (e.g. IL-2, IL-7, IL-

rof%
-1 n

"12, IFN or GMCSF). The substance may be, for example, CFA, a muramy! dipeptide
(e.g. of a mycobacterial cell wall), monophosphoryl lipid A, lipopolysaccharide (e.g.
from B. abortus), liposomes, SAF-1, a saponin (e.g. Quil A), keyhole limpet

25 hemocyanin, beta 2-microglobulin, mannan (e.g. oxidised mannan), an acrylic based
microbead, or an emulsion (e.g. oil in water or water in oil) such as soybean
emulsion (e.g as in Hioe et al. (1996) Vaccine 14, 412-8).

. The substances may be administered by enteral or parenteral routes such as

.via oral, buccal, anal, pulmonary, intravenous, intra-arterial, intramuscular,

30 intraperitoneal, topical or other appropriate administration routes.

The particular route of administration used may aid the stimulating of a CD8

T cell response, and thus the polypeptide vector may be provided in a form suitable



Rv2623 ( GGCAGCCGTITCCCACATTG, GGCTGATCGCGCACCACCAC); 4, Rv2626¢C

( CCACCGCACGCGACATCAT, CGGAACACGECGGACCTG ; 16S 30 rRNA

( GCCCTGGGAAACTGGGTCTAA,  TCTCCACCTACCGTCAATCC) . The identity of the PGRy i
fragnents was confirnmed by sequencing using a Perkin-Elmer ABlI Pri sr"n’;}ﬁ?
aut omat ed s‘eaugnqer. Fig. 4 shows high levels of the transcripts for 1 3 JUN
290" WD 02Y4968388°%PCT/ EPO1/ 14551 23 all four proteins i nfdoriit>Sbaciili.

I n exponential growing culture the transcripts were not detectable or were
only weakly detectable. This result indicates that the expression of the
proteins is regulated at the transcripti¥nal |evel. The up-regul ation of the
st eady state [RpeRUBReRngDYSGCkDroHift ifgfgﬁeerWa@uwiﬁgW%@réw selistior mant
culture is in ntradiction to the down-regulation of the

transcri pt inmﬁgﬁgggﬁ%}t%gd cultures of the tubercle bacillus observed by Hu
et al. (1999) J. Babdrgreutdally E8dctivt 380urt 887 modiletol 5 atimMiastd genpdiask been
previously reported to be induced in oxygep-starved stationary phase

cul tures of tUbEFEE ’QH‘aac’in’P’Tqbfme”laﬁé‘lfl'f)ﬁl%P‘e%(ﬂ eﬁ‘éﬁ%ﬁ@@“ﬂ% O%ﬁBOl??FHt%f)O mal | heat

shock prot &i nifeaiichior, bt §fragherd iidrddBTapgd®leITRWR 41D RAEEAGS ChRR& RN function
ascribed to other nenbers of the famly. The three new dormancy-induced
prot ei ns wer e2BridiftEsddy asyLierst mk efgpaicebactsipksinfagtiry Stiguvsien oprdj ect (Col e
et al.). Hoveygh,,DigeAelafdniQlly 96 Bk tGedty deid DEQLRlaNSain@r € not
avai |l abl e. Two o?nt ﬁ%%t %rgge%r%w %I]or ngncy?i ?l%uéecgﬁ%%‘rgfﬁgl&iﬁs ared% ﬁlggat ed as
conserved hypBvhetr26p8 ot RVitatc. (Laibedies spetific fdr308) pratnamey 383: 537-544). A
15 simlarity, search. agai the protein donmain famlies (pfan) database (1)
suggest ed thg?te%ﬁieusglg %?é@gﬁgséi%ed hypot hetical protein shown in SEQ ID NO
4 containsjgt wo  UnheVdyss af a b8 ihoead efermi{pleld Bicoliipto Reridusipgranders, Thi S
domain is found in the UspA protein in E col i. UspAis up-regulated in
stationary ph&Pecigly ageeyedndeshayarcauses) e agenveinkt adreaditan Qithe

growt h-ar r est gdicgeblks n(eQE&Zch&rouﬁlofa&rgigggltid}@!mdtMfé%ﬁ’i&éalrggiﬁﬁh. A494 20 1503).
The 16 kD conserved hypothetical protein shown in SEQ ID NO 6 is predicted
to contain twhysCiastveitllve ablie e diaranestntehuizet rotCBS)dminnmdtion apdidgsagd) . CBS
domai ns are fpund in.functjonally .di S rQtei Lan for. this
dommi n 6 not O Botic RRER M Y SRS RPIS B, B b (PR, B (e

up- r egul at isonb@fy wdight 28 cdeBingne thp ansdtyrof gidlspéciiffc mbdiMion, the SEQwleiytiNehd 2. Thi s
response regul ator coptains a 25 " helix-turn-helix' bi ndi ng domai n and
is thus |ikel E/Onfjﬁl‘)&%f)p'ii% s‘é@%@iﬁﬁf’?ﬁ?ﬁéﬁ? YRe %ﬁ%@?ﬁ%gfﬁl%’t n factor
(Fig. 3). Respemsgudreil@bifeDr adRAREREI . WrdffatiDeldly dbREPRGLE ¥R FRENSOT

hi stidi ne protein kinase, are part of two-conponent signal transduction
systens and pimgyok&y roles in a variety of devel opnental and adaptive
processes in bactegia... B i esponse

regul at or pl ays 30‘;x ggcrctl)%ggﬁl O%I]Ilzloeﬂ 1?:8%?42%?&%?&%%%}%%8%%%6@ iséél[bl%oofrnancy
response- donspecy foorxafiplt,eo, tpenonfoor, fotes dsey maubdicqgredifer Igenerrencodi ng t he

23 10 response regulator in M : : .
P protection agaglst a _/Plycobacterium infection. Further doses may be against a

Mycobacterium infection. Further doses may be administered after a period of from
1 month to 15 years after the initial dose, for example, 1,2, 3,4, 5, 8, 10, 12 or 15
vears. Several further doses may be administered at intervals after the initial dose,
25 for example at 3, 5, 10 or 15 year intervals.
Nucleic acid encoding a polypeptide of the invention may be administered to
é mammal as a nucleic acid vaccine. Nucleic acid encoding the polypeptide may be
administered by any available technique. For example, the nucleic acid may be
introduced by needle injection, preferably intradermally, subcutaneously or
30 intramuscularly. Alternatively, the nucleic acid may be delivered directly across the
skin using a nucleic acid delivery device such as particle-mediated gene delivery.

The nucleic acid may be administered topically to the skin, or to mucosal surfaces for



tubercul osis H37Rv showed that the gene appears to forman operon with the
gene 1 3 JUN 2905 WO 02/48391 PCT/EPQO /14551 24 Rv3132c annotated as
putative sensor histidine protein kinase (Cole et al). The genom g7 y 205
organi sation is identical in BCG and could indicate that this putative "
ki nase represents the sensor involved in the control of the activity of the
dor mancy- i n¥@BY33%%3 14LD response regul ator. 5 Exanpl e 3PCHEPBEEION and
identification of stationary phase - induced proteins M bovis BCG were
grown at 37C in Dubos Tween-al bum n brot ?%(BD Bi osience). Bacilli were
sub-cul tured once in lLiquid nmedi.umuntil~“they reached an early exponenti al
growt h phase (eﬁ%rﬁ%legyéﬂ “gsabP@ﬁ g aeelion Egiesiel %‘l“%ﬁ?ﬂ?nio experi ment al
culture. To grow expedi dBMRic s tdhs@Rtd B BHENAR c8by REBSEFhdwh 100 m
aliquots to roller bottles, 10 x 14 cm and pre-cultures were diluted to
AG00 = 0.05 (WBustectios teshiignesi for expmiplethess ingvdingibe aseef tirpsteetionizgtiton on a
rol |l er apparatus_at 1 m he |l er bottles. were ened_dai | or
{urbtdi ty meaddrEnen s EBRrers Sl Sndnin S s St e e Bihelias
moni t ored by nRaDEABIDetthe 0dtipafadtads Agiekymglé, lippeecthn fudltiadsfesarhnThe Ul t r ospec
3000 spectrophot one Pharmacia). Protein extracts _were prepared from

er a
different ti néowﬁ_ﬁ%@e@%?lfnégﬁe ﬁ‘aP%ﬁl“P%ls?Wé cansfaRsEdt iTaPicphale PUfiEry into
stationary phasa,: . tat i i A-D). For
The. prepay atl ety KNk PR SR O TiG BRASEL 0 10 fERE
phosphat e- buf faeiieel maddidediftes papaiiady it 104§ ite 1Dy fdrothet SuMsur ea, 4% CHAPS,
50 20. n3M DITT, pefabloc [| r% m%ﬂ% pepstatin [1 pg man‘% | eupeptin [1 hg
m' 1) and di srupfeamait aloy Bsapirgeasiavgends dasiopgicat ¢ ',D%&SGH Beater
(Bi ospec) . 101 oLghile. SHACLRREAL IANS0RE fie ol BLITDGELCRE Bty bBSa-AfAch P ot el n
assay reagents and ."protocols. 100 g of total protein vvag subj ected to;
i soel ectric focpssémqyashaagriphiniction. [Tiepblypéptide Or yec®t map shuarpd imad PGphor

i soel ectic focusin nit as .reconmen 5 t he nuf act ure .

(A ner sham PhariiEs 5] st o ot B b BEaf BGAS B freorieiscond

di mensi on 12. 54 dodi M geaery emdudidhethdodcya ey adhadieed geths fovef & used
(Protean Ilxi system BioRad). Proteins were detected by silver staining and
the gels weredd¢alist'ed by visual inspection. Fig. 6 shows a representative
set of twoqsdi mensirg0alogelsSExakipis PhRESL AR iRfenddl W and 141W showed a drastic
increase in'their 30 steady state level in the stationary phase (Fig. 6,
arrows | and 2). The two proteins were not detectable in the extracts from

expoent i al |y 41,04 00, Gyl LYEE3 (F) BistBler 2, 3I0NZRS,. WD, 0448301

AP CA C CA CA CA Y wivAVIR rmnatlon Of
growth (Fig. 6B). Blogvatre@rown in the Wayne dormancy culture system. Bacilli were

harvested at various time points (Fig. 1, arrows A-D), washed twice in phos;ih'ate-

20 | buffered saline, resuspended in lysis buffer (9 M urea, 4% CHAPS, 50 mM DTT,
pefabloc {1 mg ml™], pepstatin [1 pg ml'], leupeptin [1 pg ml”] and disrupted with

\ 0.5 mm glass beads using a Mini Bead Beater (Biospec). Protein concentrations

were determined using the BioRad protein assay reagents and protocols. 100 pig of
total protein were subjected to isoelectric focusing using pH 4-7 Immobiline Dry

25  Strips and an IPGphor isoelectric focu;ing unit as recommended by the manufacturer
(Amersham Pharmacia) for 62000 Vhrs. For the separation in the second dimension
12.5% sodium dodecyl sulfate polyacrylamide gels were used (Protean IIxi system,
BioRad) and proteins were detected by silver staining. Fig. 2. shows a representative
set of two-dimensional gels. Four proteins showed a drastic increase in their steady

30 state level in the hypoxic stationary phase (Fig. 2, arrows 1-4). The proteins were not

(arrow 1, 2, 4) or only weakly (arrow 3) detectable in the extracts from exponentially



| evel s of the proteins were maintai ned throughout the stationary phase (Fig.
6C, D). The 16 1Wprotein is the BCG counterpart of the 16 kD anti]gepu.‘ :
(Rv2031c). The 14 kD polypeptide is the counterpart of the protein R\%G‘ﬂ%c
predicted by the M 5 tubercul osis H37Rv genone project. The marked

up-regul at i @@ efisdbhe 161cD antigen and the 141cD protei n pendpgdegiel y upon
termnation of growth suggests that they play roles in the entry into the
stationary phase and/or in nmaintaining viability of stationary phase
bacilli. The 16 kD antigen has been prew ously reported to be induced in
stationary phassyvih®c@tirdsUFRS2A8S arldubpdaeddes Bagdr kpdts infbeiiat@ll ubn oyE926) J.
Bacteriol - 178: 4484-4492). Exanple 4: Honpol ogues of the stationary

phase- i nduced S@R@tiepmTaerdyerieaion af erryte¥ee 2B} dtlevaedBrwdnibempicds geneti c
data for the at.i = : T pr N cy-induced
16 kD protei nr&% o%lﬁﬁa%&g%%}é?%mﬁ%ﬁ%h%gﬁ %%tn&ga\rlg}?? %%Fég 2%A@gi ﬁrngf)(%rl y search
agai nst the ptiztdrmnacymdured amtdinseshe exfimigeldattabasesubieggestiadel t hat t he

protein consists of a.pair.of CBS domain i gs. an The recently

di scovered TB 13&%}%%“??%%&6"3#?3‘# @E‘?ee?%ﬁ}egf%ﬂeﬁgo ﬁ@?aa@@t@e&\ﬁﬁ‘ere it
was origi nal ky: 450esyB).f Pptide Jda@erdo ik Hedegebtsatad frymREIBSENpepltesthyPai I and thi s
CBS domain, 20 diner associates to forma single conpact structure. Pairs of
CBS donmi ns aPelElgRerPrayianierdnass spraipres o refiupelpitiyneditibehd &ybridt ei ns
such as inositk [ ]ﬁgﬁg

Al t hough the ?%F@gx?Rpﬁgﬁgﬁgﬁggf#g? %}Q?ﬁﬁﬁ?ﬁ%@%? g\t/egPEgglis%?%n egrgé,ng?t may be
i nvol ved i n pdettedses witlot edmbinatomrod teipeptidersequenat tegsrand tlegudsatrifomatibm cont r ast

to these proteins that co in . a i f _CBS domains.in the 25 context of
ot her, unré&l a?éo “g ﬁ%zlsﬁl%e,f%‘ﬁﬁemg}gﬁggvéq?’gfP%eﬁlg}laybﬁ?gggﬁo%d%@ﬁe Wycobacteri al
protei n appeabgyded-seondlcatru@f ofabarclabpalif Yodn £B5 (Hh9opI. Bactenslt 178tsed to

ot her donai ns %Fi_gs. 3 and 7). It is interesting to note that smal]

mol ecul ar wei GRt+-*HRot Biotan g\n“taﬁthFﬁékQéﬁsé’oﬁFé%H TR doCn PEYER t 8ttlre and
about 35% SeqyeACe 33 #BbhieYel ADpdifettAYeih RvOEEInd RRCTEAID F‘MﬁBCo'ﬁ Res: _
Streptonyces coelicolor, Pseudonas 30 aeruginoas and Bacillus subtilis (Fig.
7). Thi s sugg@sGE) chrservell 6y REXGRE praon RaAeisc, resmdeitvely @rad 33t Rroieonar y

phase-i nduced cob erial protein.i r of . w _bacterial protein
Pam ty. 1 % rRreone et et Bedk Mika o d By aeifE ¢!
Over expr essi OBandedtiohf(Celatet oN(1@08) Neras ppRrsgl athon of the 23kD response

regul ator protein. The dormancy-i nduced response regulator Rv3133c is
predicted to function 5 as a phosporyl ati on-dependent transcription’

regul ator. ThgSamiple 3:Srrhh&@ipt 1dvBR b B8enanky M RicBd Pidifls.t 0 target pronoters
and recruits y oinitiate ranscription of essential dormancy
genes. Hence, prebedetorngWhElRa bhE miresee piythe steady state level of the dormancy-

20 induced proteins correlates with an increase in the steady state level of their mRNAs,

total RNA was isolated from exponentially growing and hypoxic stétionary phase
cultures and subjected to Northern blot analysis as described (Hutter and Dick (1999)
FEMS Microbiol. Lett. 178; 63-69). Probes were isolated by PCR using BCG
genomic DNA as template. The pm'mérs were derived from the M. tuberculosis
25 H37Rv  genome  sequence and were as  follows: 1, Rv2031c
(GCCACCACCCTTCCCGTTCAG, ATGTCGTCCTCGTCAGCACCTACC); 2,
Rv3133cec (TCGTAGGTGTAGGCGGGTTC, CGGCGATCTGCTTGTTGGT); 3,
Rv2623 (GGCAGCCGTTCCCACATTG, GGCTGATCGCGCACCACCAC);, 4,
Rv2626c (CCACCGCACGCGACATCAT, CGGAACACGGCGGACCTG); 168
30 rRNA (GCCTGGGAAACTGGGTCTAA, TCTCCACCTACCGTCAATCC). The
identity of the PCR fragments was confirmed by sequencing using a Perkin-Elmer

ABI Prismn 377 automated sequencer. Fig. 4 shows high levels of the transcripts for



i nhi bitors shoul d abolish response regul ator function. Under the assunption
that a cognate pronoter sequence is available, an in vitro DNA bi ndi ng

assay can be carried 10 out to screen for inhibitors of the responsg? iy 7905
regul ator's DNA binding activity. Using gene specific primers derived form

the M tube\;y,ﬁquggg"a%élmﬂ?v genone sequence (Cole et al. (%Iglzﬁo)mggg codi ng

sequence of . 33c gene is isolated by PCR and a gl Ioné
S-transferase fusion protein is constructed, overexpressed and purified as
described in Uijasz et al. (2000), Bi ocﬂerri stry 39, 11427-11424 and 15

Sanbrook et aly 49 8%eirl¥%%§%§l{t 11;%&9{.‘ iIH.%go&%ﬂt%l g?&iriﬂg .ctﬁﬂ-grthe'-ﬁ%%;c/ﬁét?r y

Press, Cold Spring Habor e puri el'n"i's phosp ed as
descri bed i n wdhd patsieteetabll or wek nglySOeaklld Hetediatlen Bdetaghlt phidephahe. thExanpl e
6: Isolation and radiactive. |abellin f the pr_glgag} er  DNA 20 The cognate

pronot er DNA FEPTEERELAHIGRPIESS FPHYIETA. thsensapliowd % Flom the A

tubercul osis H37RVTH@LQQF@L@@&U@Hlﬁ@stéa@ﬁ!sﬁte%ve@bfthé 1908)ahtigndniNAGRd | abel | ed.
wi th y-32P- ATP and T4 pol ynucl eoti de ki nase according to standard net hods as

descri bed ih SuresiotKkvesidognant culogols in grpaEpepiradigtiontp Hgidegnoegul#iion
phosphoryl at e %gxgsrg - ' : shift
anal ysi s of tgg{h%i ndi %gT 1%?1%#%@%8%%%{%}%%@%%&b?cgl‘;’tﬁn&?{r%e%;@t%?g vol une
of 15 sl whi ch/.¢A¥0Al. Bactéripinbdl: d380pH8E pher Iyl kil adigeekpidrsepreegudlat or whi ch

was preincubated with th propriate inhibitors f 10 1mi.n_at. rqom
tenperature i ﬁepﬁﬁgﬁnﬁ%ﬁéﬁggec?%ﬁxﬁ?ﬁ mﬁdﬁ?uﬁﬂﬂ(/ﬁ%fi ff‘(ﬂé‘f“’ls Wﬁ%%fﬁﬁ 0.5 MV
CaCl21 10% gl yeepokeiabslothsdo the@h kDahial heat N kasoteia FahilpE@dy. i3nadd Whasz et al .
(2000). To start the reaction, 32P-1abel ed promoter 13 JUN 290S_ WO 02/ 45391
PCT/ EPOL/ 1455 3hopvn topRpge3sorhereropfupion aporibpd tofera gnerdbsis of s frietThen mi xt ure

i's incubated Qfed &8 dRhadd-inBicd prbsnsvRsibb@bled 69 MR EXG S -BNG A3 Zed by
non-denat uring pol yacryl ani de gef3 el ectrophoresis (PAGE). -Cels are dried
and exposed t eereniogipttdfpiragel). Bewsed dsmchinyed or gendhit lets fordhesaprotgi®000) . An
inhibitor of the f %ﬁ%é.ervﬁoe hah Ok 0 b preyent, dne ehodi.ng, Qf. 4 e protein
to its pronoter and hence reduce conpl ex Orhat 1on fof - the two conponents.
Conpl ex f or matdoaservedrhyphidetidab@nems ofCoampl. €D99B N amtei30R: i35-de).ect abl e in the

gel shift’ 15ang$1}gfa;i§y' seér%y§ga%1%%b1% pro:lfeir:l3 dc\)/r\%)aig %z{n%ﬁgsgéfa?ngya’gg%/( Z'lsggglestegég CLAIMS

that the 32 kD conserved hypothetical protein shown in SEQ ID NO: 4 contains two
‘Universal Stress Protein’ (Usp) domains (Fig. 3). This domain is found in the UspA
protein in E. coli. UspA is up-regulated in stationary phase cultures and plays a role
in the survival.of growth-arrested cells (Diez et al. v(ZOOO) Mol. Micc;biol. 36: 1494-

20 1503). The 16 kD conserved hypothetiCaI protein shown in SEQ ID NO: 6 is
predicted to contain two ‘Cystathionine-beta synthase’ (CBS) domains (Fig. 3). CBS
domains are found in functionally diverse proteins. A function for this domain is not
known. Most intriguing is the dormancy-dependent up-regulaﬁon of the 23 kD
response regulator shown in SEQ ID NO: 2. This response regulator contains a

25 ‘helix-turn-helix’ DNA binding domain and is thus likely to act as a phosphorylation-
dependent transcription factor (Fig. 3). Response regulators, together with their
respective sensor histidine protein kinase, are part of two-component signal
transduction systems and play key roles in a variety of developmental and adaptive
processes in bacteria. Thus, it is conceivable that the 23 kD response regulator plays

30 arole in the control of the mycobacteriai dormancy response. Inspection of the
genomic locus surrounding the gene encoding the 23 kD response regulator in M.

tuberculosis H37Rv showed that the gene appears te form an operon with the gene



1. Anethod for the identification of an anti-nycobacterial agent that 5
nodul ates the activity and/or expression of a protein expressed by a
Mycobacteriuns in non-oxygen limting stationary phase, hypoxic statilarfaky
phase or hypoxic growh phase, which nethod conprises: (i) contacting a
test agent wpdagsspr otein sel ected from RV3133c, Rv2623, Rv2beasssa vari ant
of Rv3133c, Rv2623 or Rv2626c and a fragnent 10 of Rv3133c, RV2623, Rv2626¢C
or said variant, or a polynucleotide or expression vector encoding said
protein; (ii) nonitoring the effect of the test agent on the activity and/or
expressi on of Reaicphodtekdas futeive banscati@idiepragn Wi @old hant Bsd  agent

nodul ates the activity and/ qr-expression of a protein expressed by a 15
Mycobact er i umEFHTHE ALEARSHYER 1t idrrticrhy BSGtndgraldynditris wat thigpytative Kigdsst | onary
phase or hypoxipces8ii9WMcRe RIS olved m%é%hﬂ&%f%%{lqwtﬁ@dcﬁl}l@ﬁdﬁlhdmgr ein step
(ii1) conprises m)nltorlng bi nding of said protein to the test agent. 3. A
met hod accor dehlPtrespensgiragulatgiher ein step (ii) conprises nonitoring 20

bi ndi ng of fv3133c, a vari ant thereof or a fragment of either thereof to
DNA. 4. A rethod accor di ng to claim1 wherein step (ii) conprises nonitoring
bi ndi ng of R/E&Bﬁ@leanlemxdtlaﬂhnﬂ hehafiatidh of statior® phasd - iadhddrprofeaiseof to a

sensor histidine te| i nase. nmet hod cording.to ¢claim4 wherein
t he sensor histi di ‘bvfﬁggéﬁ”er?g%’?ﬁb CigD m&é@@ﬂ_ g’“‘%‘é‘ﬂ”&ﬁt%ereof or a
fragment of ehiehcd)heueaf wel subéarrﬁ&éaqﬂc@ﬁqmmﬂ&hﬁxﬁuﬁthahépr&acwg@aﬁl n step
(i1) conprises nonitoring the transcriptional activity of a gene regul ated
by Rv3133c, ae%/rqxaﬁmeml@lr%@é@fph@ﬁe (éaoh Bgmdr befPrednedwiation kedmeof . 7. A net hod
for the id t!z)t V\/& ctﬁﬁlrea 1%'% v e ehﬁaeﬁﬂ?@hﬁe@%&adm% &1%3egsed§r9 3] otein

expr essed acteriumi -oxygen limting stationary p ase,
hypoxi ¢ st at i mrhahqmomasellanboﬂtiyp@&ixd4gmoawtdkprphalsm¢s voare tliduted P U@ DOt | de

encodi ng sai t i.ch nmet hod ontacting .a test agent
and a protein s)g @C?L U0k | ?ieff?g atfné’(r’f)L’JRIﬁ(’f@pp%‘?) 4@%’91

FCT/ FPOL/ 1455th@flleRyotfiedBfere speved da&llﬂtfoﬂﬁrbf&i@lﬁéiﬁner&?ﬁﬁé’rﬁ to R¥AH26C or a
fragment of Rv3133c, Rv2623, Rv2626c or said variant, or a polynucleotide
encodi ng sai de‘ﬁﬂhéli‘gélqgthe(%ui \CTRWHE Wa5IRIRgoReA Y imreakiag thestptisd GRe oF HE t est
agent and sai gREQLRE M1REsped3 HBIsHeRBINGAMELGQPLARacikIEr eby det er mi ni ng

whet her the test agent binds a protein or]ﬁpolynucl eotl de expressed by a
Mycobact eriwn in tein extracts were prepared from different time points corresponding to the

exponential phase, entry into stationary phase, early and late stationary phase (Fig. 5,
arrows A-D). For the preparation of protein extracts the cells were washed twice in
phosphate-buffered saline, resuspended in lysis buffer (9 M urea, 4% CHAPS, 50

20. mM DTT, pefabloc {1 mg mil"], pepstatin [1 pg mI"'], leupeptin [1 pg m;"]) and
disrupted with 0.5 mm glass beads using a M1n1 Bead Beater (Biospec). Protein
concentrations were determined using the BioRad protein assay reagents and
protocols. 100 pg of total protein was subjected to isoelectric focussing using pH 4-7
Immobiline Dry Strips and a IPGphor isoelectic focusing unit as recommended by

25 the manufacture (Amersham Pharmacia) for 62000 Vhrs. For the separation in the
second dimension 12.5% soditﬁn dodecyl sulfate polyacrylamide gels were used
(Protean IIxi system, BioRad). Proteins were detected by silver staining and the gels
were evaluated by visual inspection. Fig. 6 shows a representative set of two-
dimensional gels. ’i“wo proteins of 16kD and 14kD showed a drastic increase in their

30 steady state level in the stationary phase (Fig. 6, arrows 1 and 2). The two proteins

were not detectable in the extracts from expoentially growing cultures (Fig. 6A) and



oxygen limting stationary phase, hypoxic stationary phase or hypoxic

growm h phase. 3. A nethod according to any precedi ng clai mwherein{gaiid 7905
agent is a 10 variant or fragnent of a protein expressed by a Mycobacterium
in non-oxygen limting stationary phase, hypoxic stationary phase or

hypoxi c grQwg b/ Rhase, a polynucl eotide which encodes a It RL; fragment
of said protein or a polynucleotide which hybridi ses under stringent
conditions to a sequence encoding said protein. 15 9. An agent which is
identifiable by a nethod according to any preceding claim 10. An agent
according to gipakdy & e oty Thinfekitate!peidn\értina8b8 b PErowBXPIL 8B, OlePe Pr ot €i n
expressed by a Mycobacteriumin non-oxygen limting stationary phase

hypoxi ¢ st at i §¥&F 9f hhaWEeRY Wiy Politainegritrrighoyhite slatiggryiphasedis E gbdy
specific for i f ] 6 q412. A

phar maceuti ca hég{)égrlphggfbtt?%insqgiﬁg?i%%@é@p a?%r%@é??%gﬁﬁydggéf g@tﬁil\‘}e. carrier
and as an actkeolypeptiddistht camtegfafted theymotaimivd o2 @ipredictatiente a€cording to
claim9 or 10, or aﬂsi?ﬁt"%ﬁ(?d /L a%c%.gcitng toclaiml1l L 25 13. A vaccine

conposi tion cORPFIEInG-4S’ an ACth Veli ngredient an effective anount of a
protein sel ected fTiemidhi3eguRicda?dhe RIAbAMigennd the VAKD prdteinf any

thereof, or an immunogenic fragnent any said protein, and_a_ pharmaceutically
ef fective carfprydiataly Upot fempiagion.o EB’P’ﬂgﬁtﬁgF%s ‘@ptdhsy aygioles an tha sntEnt i body
accordi ng to glAhitadthalylphade SRR IRGSHLGR vIRARROS kibh MR tHeig to claim
12 or a vaccine conposition according to claim13 for use in a nmethod of
treat ment of Threlthdvaniigsk hapficpmprepiodsty rapyriedte bapyduesd ip staiodinapiwest i ¢ et hod

e

anti body according to claim1ll, a pharmaceutical conposition according to
claim12 or r{aciqe cooi tion according to.claim in cthedmargluf acture

of a nedi canme¥ ¢ statignary phase-indyced apd dprmancy-induce
rding to claim15 wherein said

’ ava sutalawiava - 2 :‘- ab\| _ aliasala
nmycobact eri al R{1¥266hidtin 5 16- Use acco

nycobacterial Tnfection is tuberculosis. 17. A nethod of treating a subject
suffering from a rBiedisaeeades genetiq dpfader the pew gl erhetpoldestp fikdes

admi ni st er,isng, 054 Bh&kkd f kDSEARE Wdviah !0 B 18% Y fordfRuRle Of an
agent accolrsdigpr{gg%nz éﬁglﬁ 9 or 10, gn an;Sl}lS B%%y agcor di ng tomi 0 (}:%géci'm 11 or a
phar maceut i cah sooigitis$erich pgzns dredirotgintdomeingdpmlie® (pfam) database suggested

that the protein consists of a pair of CBS domains (Figs. 3 and 7). The recently

discovered CBS domain is named after Cystathionine Beta Synthase where it was
originally identified. The domain is usually present as a pair and this CBS domain‘l-

20 dimer associates to form a single compact structure. Pairs of CBS domains are found
in a large number of functionally diverse proteins such as inosine-monophosphate
dehydrogenases and chloride channels. Although the role of the CBS domain in
these proteins is unclear, it may be involved in protein-protein interaction and protein
regulation. In contrast to these proteins that contain a pair of CBS domains in the

25 | context of other, unrelated domains, the small stationary phase-induced
mycobacterial protein appears to consist of oﬁly a pair of CBS domains, not fused to
other domains (Figs. 3 and 7). Itis 'mteresting' to note that small molecular weight
proteins with the same predicted domain architecture and about 35% sequence
identity can be found in other bacteria such as Streptomyces coelicolor, Pseudomas

30 aeruginoas and Bacillus subtilis (F ig. 7). This suggests that the Rv2626¢ dormancy-
induced and stationary phase-induced mycobacterial protein is a member of a new

bacterial protein family.



18. Use of a prophylactically effective anount of a protein selected from
Rv3133c, Rv2626c, Rv2623, a variant of any thereof and a fragnent,qQf any
said protein, an agent according to claim9 or 10, an antibody acéérdingtt o
claim 11l or a vaccine conposition according to claim113 in the manufacture

of a medi cay the prevention of a 15 nycobacteri al ,jnf Lan. 19. A
nmet hod for gg){b%/é%?%g a nycobacterial infection in a sanpl gf‘/\%ﬁ(ﬁ%ﬁgﬂmt hod
conprises detecting the presence of a protein expressed by a Mycobacterium
in non-oxygen limting stational), phase;, hypoxic stationary phase or
hypoxi c growm h phase or a nucleic acid encoding said protein in said
sanpl e, wherein said proteinis 20 selected from Rv3l33c. Rv2623, RV2626¢C

and a vari ant EgpmpiaS:iQarexyiressipn, punificahion 2aaé ebesphngy lationcdfahea234P whi ch
conpri ses: cong %Lée”x% TN Io .and an agent according to claim9 or an
ant i body accm&—ng—-t—g——ciailn]ﬂir%% and (ii) nonitoring binding of said agent
or antibody to sai @hsasplagcy-inieted baspordb regelaer RivRi IBg ivredibed tsheidganpl e
conprises a protejn expressed a M.vcobacreri i.n pon-aoxygen limting
stationary 5ph§%%Pf‘?‘??%%“(?n‘%%?eé}g‘%/%Hé?%nﬁf?&%g“ﬁﬁ’orh PO ids B*‘%&i\ﬁﬁyg‘ﬁase, or a
nucl ei c acid epsadbids toSaigdi RbALRISInaREnMB ReE Yhehbate 5 3hidaisanpl e i's
infected with a Mycobacterium 30 21. A nethod according to claim20

wherei n sai d faeicapiéonsficsseptal donmancy genes. Adericp, Bp¢vepdo RSt bgrding tygnosi ng a
mycobact eri al ;868 804l h 1SHBL LG o1 N get i t hod
according to édrlll;lln&one 18 ca]Bgl?smsr g%glt oégéllfl 1 @R?ﬁl 98%5%%%§3%§§§396F

PCT/ EPO1/ 1455 toSikte monmdowhenaénge Savalabmpl & viteo ANgdnpding dssaymas de dasiabj ect .
23. An in yjtro .or in vivo.neth f or di-agnosin cobact.erial infection
in a subj eﬁ WHI TR RCA %Bﬁ?%bdtﬁf)srol?s Chbttine Lﬁ%%r 539%?@%‘%? ac%)‘?m}é protein
expressed Dby a MyUshagtm spedific primes dexioed €stm thehd rubgrcalodds HITRE tefiigs e,

hypoxi c stationary 5 phase or h}{%{)?xi c. growm h phase, wherein said protein is
sel ect ed fronPHSAE3EOle cRepE293)) RGSE2IBE SAHERE OF RFRAALIGReBMY ksl . 24, A

met hod accor dipp@ 418 aGhakifiod3s- MR RLBO S0 e R th RS cteAINERLSLREI A tO a
subject at risk of nycobacterial infection an agent according to claim?9 or

an anti body ageofediasgescabed wihiase canld(2RBN Bisehagstoh®, l #6joHdé4 avd t he sai d

10 agent or. at | oy 2D r di i 17 to 24
wherain sait SrpRaRY e Aot A 3G0ENEIE shinP bR RkoR B 57 o

obt ai ni ng a p CotdeS pring éabat, E{DIYI ﬁ“basrpx_ﬁﬁﬂéﬂlg&_wqin Ryib6&BoryldRad2G86sridadlina vari ant
thereof, which et hod CoMAl Soid B kal N, |

Example 6: Isolation and radioactive labelling of the promoter DNA

20 The cognate promoter DNA is PCR amplified using primers derived from the
M. tuberculosis H37Rv genome sequence (Cole et al. (1998)) and 5'-end labelled .

with y-2P-ATP and T4 polynucleotide kinase according to standard methods as
described in Sambrook et al. (1989). '

25 Example 7: Binding of the phosphorylated response regulator to its cognate

promoter and gel shift analysis of the binding

Protein-DNA complexes are formed in a total voiume of 15 pl which contain
4 pmol of phosphorylated response regulator which was preincubated with the
. appropriate inhibitors for 10 min at room temperature in 20 mM HEPES (pH 7.2), 5 -
30 - mM MgCl,, 0.1 mM Na,EDTA, 0.5 mM CaCl,, 10% glycerél and 0.5 pg of salmon
DNA as described in Ulijasz et al. (2000). To start the reaction, *P-labeled promoter



15 Mycobact eri um under aerobic or anaerobic conditions suitable for inducing
non- oxygen |limting stationary phase, hypoxic stationary phase or @yﬁg&m@
growt h phase expressed proteins and isolating the said protein.

a protein selected fromRv3 133c, Rv2623, Rv2626c, a variant of Rv3|33c.
Rv2623 or 6260 nd a fragnent of Rv3133c, Rv2623, Rv26 h sai d
vari ant in @ﬁ%g for the identification of an antl-nycﬁgﬁE$%rla? agent.
28. Use of a protein selected from Rv3133c, Rv2623, Rv2626c, a variant of
Rv3133c, Rv2623 or Rv2626c¢c and a fragmens, of Rv3133c, Rv2623, Rv2626c¢c or

said vari ant r: R agnosing a
dor mant. mycoback ITArE b s rose S f%d 330 SR e &

PCT/ EPOL/ 1455Mmif. SEQUENCE LI STI NG 5 <110> | NSTI TUTE CF MOLECULAR AND CELL
Bl OLOGY <120> DOR NCY-1| NDUCEI? (fTEdR UM P(Ii?OT 0 <1130> P81039 GCW
<160> 8 15 <170> ParBREIH™EVEIB® a5 % posdpagspg polyagylamdpeel pna <213>
Mycobact er i umelddRepHowdsRSP AGES 5GEl2 28 rieFddilerpéddbto £@ddphotitager(2651) 30 <400>
1 gtg gta aag gtc ttc ttg gtc gat gac cac gag gtg gtg cgt cgt ggt 48 Val

Val Lys Val$ Ptﬁ‘esczleedvéﬂlueﬁ@ﬁf@(sgoﬂ% Gu Val Val Arg Arg Ay 1 5 10 15 35
ctg gtt gac ttg ct gknqglgblgcﬁ%f%tre E)Sﬁ:seg@ggla%t\m@%v&ﬁ%e%@dlﬂgeftg@ﬁote% Lou Val

Asp Leu Lou Ay Ala As Asp Val
to its promoter and hence reduce complex formation of the two components.

Complex formation, or the absence of complex formation is detectable in the gel shift

analysis.



20 25 30 40 ccc ggt tog gtc gcc gag gcg atg gcc agg gtt cot gcc gcg coo cca
144 Ala Cy Ser Val Ala Qu Ala Met Ala Arg Val Pro Ala Ala Arg Pr(?‘ gr‘fhz}@
45 45 gat gtc gcg gtg ctg gat gtc cgg ttg ccc gat ggc aac ggc att ‘gga‘ N 48
Asp Val Ala Val Leu Asp Val Arg Lou Pro Asp Gy Asn Ay Ile Gu 50 55 60

50 ctg tgc cgc._gat. ctg ttg tcc cgc atg ccc gat ctg cgc tgt _ctg atc 240 Leu
Qys Arg Asp‘%gé?dg‘féh Ser Arg Met Pro Asp Leu Arg Cys Leu |FbT’Eg‘§”‘}?§175 80 55
ctc acg too tac acc tot gac gag goo atg cta gat ocg att ctc gcc 288 Leu Thr
Ser Tyr Thr Ser Asp Qu Ala Met Leu Asp Ala Ile Leu Ala 85 90 95 60 ggt
gcc ago gga tat gtc gtc aaa gac atc aag @ga atg gag ttg gcg 336 Ay Ala Ser
@y Tyr Val Vval Lys Asp Ile Lys Gy Met Qu Leu Ala 100 105 110 1 3 JUN
2905 WD 02/48391 PCT/ EPO1/ 14551 2 c@uAESctc aaa gat gtg ggc get gga cgg
tog ctg ctg gac aat cgg, 384 Arg Ala Val "Lys Asp Val Ay Ala Ay Arg Ser
Leu Leu Asp Asn Ar 5; 5 éi%eﬂicéiéoﬁ@s‘de@%@caﬁ%o@@@ﬂ Ty cebytaartrssetthalag ctg cge
ggt gcc gces gamaaags ﬁﬁgactiéiéza.rﬁ}’o@eﬁér@ssﬁh%fﬂpﬁné&ﬁb&ﬁ}@ged’%@aW&bh&?ﬁi%g Ay Ala
Ala Gu Lys Gn 10 130 135 140 gac ccg cta tca ggc ctt acc gac cag gag cgg
acg cta ctg ggcnaaterygen limiting stationary phase, hypoxic stationary phase or hypoxic growth ‘

phase, which method comprises:

(1) contacting a test agent and a protein selected from RV3133¢, Rv2623,

R§26260, a variant of Rv3133c, Rv2623 or Rv2626¢ and a fragment
10 of Rv3133c, RV2623, Rv2626c or said variant, or a polynucleotide or
expression vector encoding said protein;

(i1) monitoring thé effect of the test agent on the activity and/or
expression of said protein, thereby determining whether the test agent
modulates the activity and/or expression of a protein expfessed bya

15 . Mpycobacterium in non-oxygen limiting stationary phase, hypoxic
l stationary phase or hypoxic growth phase.

2. A method accdrding to claim 1 wherein step (ii) comprises monitoring
binding of said protein to the test agent.

3. A method according to claim 1 wherein step (ii) comprises monitoring

20  binding of Rv3133c, a variant thereof or a fragment of either thereof to DNA.

4. A method according to claim 1 wherein step (ii) comprises monitoring
binding of Rv3133c, a variant thereof or a fragment of either thereof to a sensor
histidine protein kinase. ' _

5. A method according to claim 4 wherein the sensor histidine protein

25 kinase is Rv3132c, a variant thereof or a fragment of either thereof.

6. A method according to claim 1 wherein step (i1) comprises
monitoring the transcriptional activity of a gene regulated by Rv3133¢, a variant
thereof or a fragment of either thereof.

7. A method for the identification of a diagnostic agent that bindsto a

30 protein expressed by a Mycobacterium in non-oxygen limiting stationary phase,
hypoxic stationary phase or hypoxic growth phase, or to a polynucleotide encoding
said protein, which method comprises:

) contacting a test agent and a protein selected from Rv3133c, Rv2623,



480 Asp Pro Leu 5er dy Leu Thr Asp Gn GQu Arg Thr Lou Leu Gy Leu_ 15 145
150 155 160 ctt ago gag ggc ctg acc aac aag cag atc goo gac. cga atiglUht 805
cta 528 Leu Ser Au Ay Leu Thr Asn, Lys Gn Ile Ala Asp Arg Met Phe Leu

20 165 170 175 gcc gaa aag acg gtg aag aac tac gtg tcg cgg ttg ctg gcc aag
ctg 576 AlvwoGhmsskys Thr Val Lys Asn Tyr Val Ser Arg Leu keyrdiasdsys Lou 25
100 185 190 ggc atg gaa cgt cgg acg caa goo gcg gta ttc gcg acg gag ttg aag
624 Gy Met Qu Arg Arg Thr Gn Ala Ala Val Phe Ala Thr Gu Leu Lys 30 -1
195 200 205 cgc tog cgg cca ccc ggt gat gga cca 651 Arg Ser Arg Pro Pro Ay
Asp Ay Pro 35 210 215Rvma,a\ari&2biRv2]BZc,M\Q@El@?ém&sz&@memb@obact erium

N A Gy 1510 15 Rl vl ASh Nt s s JURFR oM BIERE FEtE Lou Asp Val.
Val Ay du 50 20 25 BOGHﬁlgggJyFI%engal Ala Au Al a I\/bt Ala Arg Val Pro Al a

Ala Arg Pro 35 40 45 55 Asp Val Ala Val Leu Asp Val g Leu Pro Asp Ay
Asn Ay Ile Gu 50155 @@mtcg@g@énlrw%ctmQem@@uhe@sments;@ sfid gravn oPr o Asp

Leu Arg q/SS Leu Ile 655a?<9p071§m§9:0&de thMeWﬁetermg/wﬁgtﬁgrjﬂlg) gl/ aEE Q]b %551 3
a protein or polynucleotide expressed by a Mycobacterium in non-
oxygen limiting stationary phase, hypoxic stationary phase or hypoxic
growth phase.

3. A method according to any preceding claim wherein said agent is a
10  variant or fragment of a protein expressed by a Mycobacterium in non-oxygen
limiting statjonary phése, hypoxic stationary phase or hypoxic growth phase, a
polynucleotide which encodes a variant or fragment of said protein or a
polynucleotide which hybridises under stringent conditions to a sequence encoding
said protein.
15 9. An agent which is identifiable by a method according to any preceding
claim. | _
10. An agent according to claim 9 which inhibits activity and/or
expression of a protein expressed by a Mycobacterium in non-oxygen limiting

stationary phase hypoxic stationary phase or hyi:oxic growth phase.

20 11. - An antibody specific for a protein selected from Rv3133¢, Rv2623 or
Rv2626c¢.
12. A pharmaceutical composition comprising a pharmaceutically

effective carrier and as an active ingredient an effective amount of an agent according
to claim 9 or 10 or an antibody according to claim 11.

25 13. A vaccine composition comprising as an active ingredient an effective
amount of a protein selected from Rv3133c, Rv2623, Rv2626¢ and a variant of any
thereof, or an immunogenic fragment any said protein, and a pharmaceutically
effective carrier.

14,  An agent according to claim 9 or 10, an antibody according to claim

30 11, a pharmaceutical composition according to claim 12 or a vaccine composition
according to claim 13 for use in a method of treatment of the human or animal body

by therapy or in a diagnostic method practised on the human or animal body.



Leu Thr Ser Tyr Thr Ser Asp Gn Ala Met Leu Asp Ala Ile Leu Ala 85 90 95 5
Ay Ala Ser Gy Tyr Val Val Lys Asp Ile Lys Ay Met GQu Leu Al a 10|03;L]78§®%0
Arg Ala Val Lys Asp Val Ay Ala Gy Arg Ser Leu Leu Asp Asn Arg 10 118%120°
125 Al a Ala Ala Ala Leu Met Ala Lys Len Arg Ay Ala Ala Qu Lys G n 130
135 140 0 Leu Ser Ay Leu Thr Asp G n Gu Arg Thi.;lgu. . Gly Leu
145 150 155 /+ 3r290 Len Ser Qu Ay Leu Thr Asn Lys G n Ir%c,ﬁf[a Illgfg{kl Arg Met
Phe Leu 165 170 175 25 Ala Qu Lys Thr Val Lys Asn Tyr Val Ser Arg Leu Len
Ala Lys Lau 180 185 190 Gy Met du Arg Arg Thr Gln Ala Ala Val Phe Al a Thr

G u Lau Lys 30 195 200 %Qgﬁﬁrlgﬁ%%aﬁ?rgﬂ Cbaccb e 136 A gugv T Qo it 210 215 35

<210> 3 <211> 691 <212> “teri um%uLbercu 1 osi §°L0220>

<221> CDS 45 <é12i2r?1(L)pha.xﬁ%&x)hcal%ﬁ@ésvBma&oaoﬂuﬁ]@ th oging At od@tadkcm® tct ctg gga
att atc gtc ggg atc.gac cat. 50 46 Met Ser Ser Ay Asn_Ser Ser Leu Ay lle
Ille Val Gy || @PRY5itREgecocing %’Oﬂ@1°tE§’eé€ﬁ1“§?€Elreg%faafé%‘§”@i’etm gt g cgg tag

gca got 'cgg gaam%‘;cgls%%m?ﬁ&@&tn%%{me'ﬁ{@fﬁh@cd‘éh&er@l el Al a Va' Arg Trp Al a
Ala Arg Asp Ala G u ttg cga aaa ate cot ctg acg ctc gtg cac gcg

gtg tcg cogsgaa gtal6.60 W4eaccording to claim 15 wherein said mycobacterial infection is
_tuberculosis. .
17. A method of treating a subject suffering from a mycobacterial
infection, which method comprises administering to said subject a therapeutically
effective amouunt of an agent according to claim 9 or 10, an antibody according to

i 10 claim 11 or a pharmaceutical composition according to claim 12.

18. Use of a-prophylactically effective amount of a protein selected from Rv3133c,
Rv2626¢c, Rv2623, a variant of any thereof and a fragment of any said protein, an agent
according to claim 9 or 10, an antibody according to claim 11 or a vaccine composition
according to claim 13 in the manufacture of a medicament for the prevention of a

15 mycobacterial infection.

19. A method for detecting a mycobacterial infection in a sample, which
method comprises detecting the presence of a protein expressed by a Avcobacterium
in.non-oxygen limiting stationary phase, hypoxic statidnary phase or hypoxic growth
phase or a nucleic acid encoding said protein in said sample, wherein sald protein is

20 selected from Rv3133¢, Rv2623, RV2626¢ and a variant of any thereof.

20. A method according to claim 19 which co1i1prises:

) contacting a sample and an agent according to claim 9 or an antibody

according to-claim 11; and

(i1) monitoring binding of said agent or antibody to said sample, thereby

25 determining whether said sample comprises a protein expressed by a
Mycobacrerium in non-oxygen limiting stationary phase, hypoxic
stationary phase or hypoxic growth phase, or a nucleic acid encoding
said protein and hence whether said sample is infected with a
Mycobacterium.

30 21. A method according to claim 20 wherein said nucleic acid is RNA.

22, Auninviro method of diagnosing a mycobécten'al infectionin a

subject, which method comprises a method according to any one of c¢laims 19 to 21
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Rv2623, RV2626¢c and a vanant_ of any thereof.

24. A method according to claim 23, which method comprises
administering to a subject at risk of mycobacterial infection an agent according to
claim 9 or an antibody according to claim 11 and monitoring the response to the said
agent or antibody.

25. A method according to any one of claims 17 to 24 wherein said
myecobacterial infection is tuberculosis.

26. A method of obtaining a protein selected from Rv3133c, Rv2623,
Rv2626¢ and a variant thereof, which method comprises maintaining a
Mycobacterium under aerobic or anaerobic conditions suitable for inducing non-
oxygen limiting stationary phase, hypoxic stationary phase or hypoxic growth phase
expressed proteins and isolating the said protein. .

27.  Use of a protein selected from Rv3133c, Rv2623, Rv2626¢, a variant
of Rv3133c, Rv2623 or Rv2626c and a fragment of Rv3133c, Rv2623, Rv2626¢ or
said variant in a method for the identiﬁcatién of an anti-mycobacterial agent.

28.  Use of a protein selected from Rv3133c, Rv2623, Rv2626c, a variant
of Rv3133c, Rv2623 or Rv2626¢ and a fragment of Rv3133c, Rv2623, Rv2626¢ or
said variant in a method for the identification of an agent for diagnosing a dormant

mycobacterial infection.
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35 cog gtg cta gtt ggc gtt gac ggc tcg tog gcc too gag ctg gcg acc

528 Pro

Val Lau Val Gy Val Asp Ay Ser Ser Ala Ser u Lau Ala Thr 165 11;@ ‘ll’YS‘JO“ 40
gca atc gca ttc gac gaa gcg tcg cgg cga aac gtg gac ctg gtg gcg 5 SN A e
Ala Phe Asp u Ala Ser Arg Arg As.: Val Asp Leu Val Ala 180 165 190 45
ctg cac gc gac gtc gat gtg tog gag tgg ccc gga a t ﬁ£4 Leu Hi s
Ala Trp Se?wéﬁgf“%gf Asp Val Ser Au Trp Pro Ay Ile Asp iiégg%ﬁhf 5 50 tgg
ccg gca act cag tcg atg goo gag cag gtg ctg gcc gag cgg ttg Gr2 Trp Pro Ala
Thr Gn Ser Mt Ala Gu Gn Val Leu Ala @u Arg Lau 210 215 220 55 gcg ggt
tgg cag gag ccg tat coo aac gta gcez@isRchegsege gtg gtg 720 Ala Ay Trp Gn
Gn Arg Tyr Pro Asn Val Ala Ile Thr Arg Vval Val 225 230 235 240 60 gtg cgc
gat cag cog gcc cgc cag ctc gtc caa cgc tcc gag gaa gcc /68 Val Arg Asp G n
Pro Ala Args GcmdsetinMakofd Br Moged8ir @il By shbibey245 250 255 13 JUN 2005 W
O 02/ 48391 PCT/EPO /14551 5 <cag ctg gtc gtg gtc ggc ago cgg ggc cgc ggc ggc
tac goo gga at9 816 G n Leu Val Val Val Ser Arc Ay Arg Ay dy Tyr Ala
Sly Met 5 260985 FRENTY @NDQYFE)D dﬁﬁoﬂt‘*ﬁ@mﬁ%?@@?%éa acc gtt got cag ctg gcg
cgg acg cogp 864
<130> PB81039 GCW
<160> 8
15
<170> PatentIn version 3.0
20 <210> 1
<211> 651
<212> DNA
<213> Mycobacterium tuberculosis
25
<220>
<221> CDS§
<222> -{1)..(651)
30 '<400> 1
gtg gta aag gtc ttc ttg gtc gat gac cac gag gtg gtg cgt cgt ggt
48"
Val Vval Lys Val Phe Leu Val Asp Asp His Glu Val Val Arg Arg Gly
1 5 10 15
—‘5 .
7 ctg gtt gac ttg ctt ggg gecc gat ccc gag ctt gac gtc gta ggt gag
96
Leu Val Asp Leu Leu Gly Ala Asp Pro Glu Leu Asp Val Val Gly Glu
20 25 -~ 30
40
gcg ggt teg gtc gec gag geg atg gec agg gttt cct gec geg cge cca
142
Ala Gly Ser Val Ala Glu Ala Met Ala Arg Val Pro Ala Ala Arg Pro
35 40 45 :
45
gat gtc gcg gtg ctg gat gtc cgg ttg ccc gat ggc aac ggc att gaa
152 .
Asp Val Ala Val Leu Asp Val Arg Leu Pro Asp Gly Asn Gly Ile Glu
50 55 60
50
ctg tgc cgc gat ctg titg tecec cgec atg ccc gat ctg cge tgt ctg atc
240
Leu Cys Arg Asp Leu Leu Ser Arg Met Pro Asp Leu Arg Cys Leu Ile
65 70 75 80
55
ctc acg tcc tac acc tct gac gag gecc atg cta gat geg att ctec gee
288
Leu Thr Ser Tyr Thr Ser Asp Glu Ala Met Leu Asp Rla Ile Leu Ala
85 30 95
60
ggt gcc age gga tat gtc gtc aaa gac atc aag gga atg gag ttg gcg
336
Gly Ala Ser Gly Tyr Val Val Lys Asp Ile Lys Gly Met Glu Leu Ala
100 105 110



Leu Val Gy Ser Val Gy Gu Thr Val Ala G n Leu Ala Arg Thr Pro 10 275 280
285 gtc atc gtg gca cgc gag tcg ctg act 891 Vval Ile val Ala Arg flu Ser
Leu Thr 15 290 295 <210> 4 <211> 297 20 <212> PAT <213> Mycobact 8r4lfn

t uber cul osis <400> 4 25 Met Ser Ser Ay Asn Ser Ser Lee Gy IIe _lie VaI
Gy lle As g{ 1510 15 30 Ser Pro Ala Ala @ n Val A a Val %Trp

Ala Arg AspWQI0 481 20 25 30 Lee Arg Lys Ile Pro Leu ThrPQ¥RPNASH s Al a
Val Ser Pro Qu Val 35 35 40 45 Ala Thr Trp Lau Gu Val Pro Lau Pro Pro Ay
Val Leu Arg Trp Gn 50 55 60 40 Gn Asp His Ay Arg H's Leu Ile Asp Asp
Ala' Leu Lys Val val Gu 65 70 75 80. 45 Gn Ala Ser Leu Arg Ala Gy Pro
Pro Thr Val Hi V | Pro Thr
Lee Val Asp wégié% {gysaié Ea%%gg\?g? g%gog%%o%g%gio‘; gf_ég\lﬁ %/é!tgvd(%}t \;\éa Gy Cys Leu
dy Ser d Y, Afcs Flp Prlold ?SIAng [Séy A185E1Y15rg] 2 125 LeewsHAsnSerg Val Ser Ser
Gy Leu Let’ Arg His M H's Cys Pro %8l 130 135 140260 Val Ile Ile Hi s Asp
A u Asp Ser VakcMely O0qdd s:r0g Geb a@gnct/aJ &c %Af:géégccl%égla@ dag3 JUN 72905
WO 02148391. I@Gﬁ'/ PPOl/ 14551 6 Pro Val Lau Va y Ser Ser Al a

Ser A u Lau APa2 'ﬂf}la Ala Ala Leu Met Ala Lys Leu Arg Gly Ala Ala Glu Lys Gln
10 135 140

gac ccg cta tca ggce ctt acc gac cag gag cgg acg cta ctg ggc ctg

480
Asp Pro Leu Ser Gly Leu Thr Asp Gln Glu Arg Thr Leu Leu Gly Leu
15 145 150 155 160
ctt agc gag ggc ctg acc aac aag cag atc gcc gac cga atg ttc cta
528
Leu Ser Glu Gly Leu Thr Asn Lys Gln Ile Ala Asp Arg Met Phe Leu
20 . 165 ' 170 175
gcc gaa aag acg gtg aag aac tac gtg tcg cgg ttg ctg gcc zag ctg
576 .
Ala Glu Lys Thr Vval Lys Asn Tyr Val Ser Arg Leu Leu Ala Lys Leu
25 180 185 ‘ 180
ggc atg gaa cgt cgg acg caa gcc gcg gta ttc gecg acg gag ttg aag
624
: Gly Met Glu Arg Arg Thr Gln Ala ARla Val Phe Ala Thr Glu Leu Lys
30 +oo 195 200 205
cge tcg cgg cca ccc ggt gat gga cca
651 '
Arg Ser Arg Pro Pro Gly Asp Gly Pro
35 210 215
<210> 2
<211> 217

40 <212> PRT
<213> Mycobacterium tuberculosis

<400> 2

45 Val Val.Lys Val Phe Leu Val Asp Asp His Glu Val Val Arg Arg Gly
1 5 10 15

Leu Val Asp Leu Leu Gly Ala Asp Pro Glu Leu Asp Val Val Gly Glu
50 20 25 30

Ala Gly Ser Val Ala Glu Ala Met Ala Arg Val Pro Ala Ala Arg Pro
35 40 45
55

Asp Val Ala Val Leu Asp Val Arg Leu Pro Asp Gly Asn Gly Ile Glu
50 55 €0
60 e
Leu Cys Arg Asp Leu Leu Ser Arg Met Pro Asp Leu Arg Cys Leu Ile
65 70 . 75 80
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170 175 5 Ala lle Ala Phe Asp Qu Ala Ser Arc Arg Asn Val Asp Leu Val
180 185 190 10 Leu His Ala Trp Ser Asp Val Asp Val Her Gu qu irM Lq@y
Asp 195 200 205 Trp Pro Ala Thr Gn Her Met Ala Gu G n Val u
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15
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A W&PU*8R1y 245 250 255 25 G n Leu Val Val Val

210 215 220 Ala Ay Trp Gn Qu Arg Tyr Pro Asn Val Ala Ile Thr
225 230 235 240 20 Val Arg Asp Gn Pro Ala Arg Gn Len Val Gn
1@’3”1&1&?455&9 Ay Arg
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2102 5 29, 4 <213> obacteri

<\1256 Sﬁg <\/§2£k QSP %“%Q L(QEZWWP483 5" atg acc acc
ate atg aac gca ggt gtg ace tgt gtt age 48 Met Thr Thr Ala Arc

lnAIa T C% gl %a cac gag acg
get’ get SEéaiot‘ga raYd &t Lﬁ%ﬁogai[ gLé’E G1916Me(§ rﬁﬂj §Je A2Thr Lau Thr
Gin Tyr Met Arg Qu H's Asp 20 25 30 60 atc ggc gcg ttg cog

gac gac gac egg ctg cac gac atg 144 .1le Gy Ala.Leu Pro Ile
% @}y {ly Arg Ser Leu Leu Asp Asn Arg
125

Ala Ala Ala Ala Leu Met Ala Lys Leu Arg Gly Ala Ala Glu Lys Gln
130 135 140

Asp Pro Leu Ser Gly Leu Thr Asp Gln Glu Arg Thr Leu Leu Gly Leu
145 150 155 ‘ 160

Leu Ser Glu Gly Leu Thx Asn Lys Gln Ile Ala Asp Arg Met Phe Leu
165 170 175

Ala Glu Lys Thr Val Lys Asn Tyr Val Ser Arg Leu Leu Ala Lys Leu
. 180 185 130

Gly Met Glu Arg Arg Thr Gln Alaz Ala Val Phe Ala Thr Glu Leu Lys
195 200 205

Arg Ser Arg Pro Pro Gly Asp Gly Pro
210 215

<210> 3

<211> 891

<212> DNA

<213> Mycobacterium tuberculosis

<220>
<221> CDS
<Z222> (1)..(88%1)

<400> 3

atg tca tcg ggc aat tca tct ctg gga att atc gtc ggg atc gac gat
48 .

Met Ser Ser Gly Asn Ser Ser Leu Gly Ile Ile Val Gly Ile Asp ASp
1 5 10 15

tca ccg gcc gca ceg gtt gcg gtg cgg tgg gca gct cgg gat gcg gag

96

Ser Pro Ala Ala Gln Val Ala Val Arg Trp Ala Ala Arg Asp Ala Glu
20 25 30

ttg cga aama atc cct ctg acg ctc gtg cac geg gtg tcg ccg gaa gta
144
Leu Arg Lys Ile Pro Leu Thxr Leu Val His Ala Val Ser Pro Glu Val



35 40 45 13 AN 2001, WD 02/48391 PCT/ EP01/ 14551 7 <ctc acc gac cgc gac att
aaa ggc ctg get gcg ggc cta gac 192 Leu Thr Asp Arg Asp I
Leu Ala Ala Gy Lee Asp 50 55 60 5 cog aat ace goo aeg get

gtg
Lys
ttg
Arg
atg
Asn
gag
Arg
ccc
H s
etc
130

t ubercul osi s

atc

%@I "

egg gac age ate tac tae 240 Pro Asn Thr Ala Thr Ala Gv G u Lou Ala
Ser Ile Tgr Tyr 65 70 75 80 10 gtc gat gcc aac l?(f %ge ate cag gag
aacVgE48ty gaa gaa 286 Val Asp Ala Aso Al a Ser & u Met Lea
Met Qu Gu 85 90 95 15 cat cag gtc cgc cgt gtt cog gtc atc tca
ego ttg gtc gga 336 His Gn Val Arg Arg Val Pro Val Ile Ser Qu His
Val Gy, 100 Oécgl Qg gZ c@tect t&oaGG %t G2 8ls 9o cgs cac ctg
g g
cac goeog att Thr nAIa a Arg H's Leu Pro G n
e 215 TmﬁofrtZEeu QEJ gelg Feag-ettigogio @Ja/gv ae@tﬁegtﬂg@ ¢lag coo atg gcc
age. 429°Val G n Phe Val Bys Ala Ile Cys®Ser Pro Met Ala Lee Ala Ser
40 30, R o052 2443, 2.2 BRTo5c62137 Mycpbagheri um
Gln Asp His Gly Arg His Leu Ile Asp Asp Ala Leu Lys Val vVal Glu
65 70 75 80
10
cag gct tcg ctg cgc gct ggt ccc ccc acg gtc cac agt gaa atc gtt
288 .
Gln Ala Ser Leu Arg Ala Gly Pro Pro Thr Val His Ser Glu Ile Val
85 90 85
15
ccg geg gca gec gtt ccc aca ttg gtc gac atg tcc aaa gac gca gtg
336
Pro Ala Ala Ala Val Pro Thr Leu Val Asp Met Ser Lys Asp Ala Val
100 105 ’ 110
20 . .
ctg atg gtc gtg ggt tgt ctc gga agt ggg cgg tgg ccg ggc cgg ctg
384
Leu Met Val Val Gly Cys Leu Gly Ser Gly Arg Trp Pro Gly Arg Leu
1158 120 125
25 :
cte ggt teg gtc agt tcc ggec ctg ctc cgc cac gcg cac tgt ccg.gtc
432
Leu Gly Ser Val Ser Ser Gly Leu Leu Arg His Ala His Cys Pro Val
130 135 140
30
gtg a2tc atc cac gac gaa gat tcg gtg atg ccg cat ccc cag caa gcg
480 . .
Val Tle Ile His Asp Glu Asp Ser Val Met Pro His Pro Gln Gln Ala
145 150 155 160
35 ’ )
ccg gtg cta gtt ggc gtt gac ggc tcg tcg gecc tcc gag ctg gecg acc
528
Pro Val Leu Val Gly Val Asp Gly Ser Ser Ala Ser Glu Leu Ala Thr
165 . 170 175
40
gca atc gca ttc gac gaa gcg tcg cgg cga aac gtg gac ctg gtg gcg
576 .
Ala Ile Ala Phe Asp Glu Ala Ser Arg Arg Asn Val Asp Leu Val Ala
© 180 185 180
45
ctg cac gca tgg agc gac gtc gat gtg tcg gag tgg ccc gga atc gat
624 . r
Leu His Ala Trp Ser Asp Val Asp Val Ser Glu Trp Pro Gly Ile Bsp
195 200 205
50 ' '
’ tgg ccg gca act cag tcg atg gec gag cag gtg ctg gcc gag cgg ttg
672
Trp Pro Ala Thr Gln Ser Met Ala Glu Gln Val Leu Ala Glu Arg Leu
210 215 . 220
35
gcg ggt tgg cag gag cgg tat ccc aac gta gcc ata acc cgc gtg gtg
720 _
Ala Gly Trp Gin Glu Arg Tyr Pro Asn Val Ala Ile Thr Arg Val Val
225 230 235 240
60

gtg cgc gat cag ccg gcc cge cag ctc gtc caa cgc tcc gag gaa gcc

768

Val Arg Asp Gln Pro Ala Arg Gln Leu Val Gln Arg Ser Glu Glu Ala
245 250 255



40 Met Thr Thr Ala Arg Asp Ile Met Asn Ala Ay Val Thr Cys Val Ay 1 5 10
15 du Hs Qu Thr Len Thr Ala Ala Ala G n Tyr Met Arg G n H's Asp 45 20 25
30 Ile Gly Ala Leu Pro Ile Cys Ay Asp Asp Asp Arg Leu Hs Ay Netl ; 38| A%
45 50 Lea Thr Asp Arg Asp Ile Val Ile Lys Ay Lee Ala Ala Ay Leu Asp 50
55 60 55 Py n Thr Ala Thr Ala Gly Qu Lea Ala Arg Asp I Tyr Tyr
65 70 75 60“788§?8\3/?11I Asp Ala Asn Ala Ser Ile Gn Gu Met L‘é‘ﬁﬁ‘i‘é’ﬁ}l%ﬁ “Met G u
GQu B5 90 95 Hs Gn Val Are Arg Val Pro Val Ile Ser Au H's Arg Leu Val
Ay 1 3 ,;UPl 'ZOOS WD 02/48391 PCT/ EPO1/ 14551 3 100 105 110 |Ilie Val Thr
Gu Ala Asp Ile Ala Arg Hs Lou Pro Qu Hs Ala Ile 5 115 120 125 Val Gn
Phe Val Lys Ab@gzlctte Lysgtidest Pooc Mot cdbassketycAbax Ser tad30c13s 40 30 <210> 7
<211> 1734 < > <213> Mycohact eri um tubercul osi s <220> <221> CDS
20 <222> (1). .g}(lpl‘}@?[l))'\‘!éll\;géoijj‘?gé’f geé?‘éga‘;gé pd:é'geld'gg{yctTﬁr gtE G&c"gaa aac gac
ggc gcc gca atg cgt 25 48 Met Thr Thr Ay Ay Leu Val Asp Qu Asn Asp Gy
Ala Ala Met Apgg 9tg y9¥ D chSotacoec oby acgtsttartacy cte stodgcamgctc@ cec ctg cac
eu

gag ctg ctg oft; 30 §9 £ro,bot ALg, Hhs JThrabey Ser, G0 L g leo Hs Gu

Leo Leu Vajp 275 280 285
gtc atc gtg gca cgc gag tcg ctg act
891
Val Ile Val Ala Arg Glu Ser Leu Thr
15 . 280 295
<210> 4
<211> 297

20 <212> PRT :
<213> Myccbacterium tuberculosis

<400> 4
25 : )
Met Ser Ser Gly Asn Ser Ser Leu Gly Ile Ile Val Gly Ile Asp Asp
1 5 10 15

30 ‘Ser Pro Ala Ala Gln Val Rla Val Arg Trp Ala Ala Arg Asp Ala Glu
Leu Arg Lys Ile Pro Leu Thr Leu Val His Ala Val Ser Pro Glu Val

Ala Thr Trp Leu Glu Val Pro Leu Pro Pro Gly Val Leu Arg Trp Gln
50 55 60
40

Gln Asp His Gly Arg His Leu Ile Asp BEsp Alz'Leu Lys Val Vzl Glu
65 70 75 BO.

45
Gln Ala Ser Leu Arg Ala Gly Pro Pro Thr Val His Ser Glu Ile Val
’ 85 90 95

50 Prc Alaz ARla Rla Val Pro Thr Leu Val Asp Met Ser Lys Asp Ala Val
100 ’ - 105 110

Leu Met Val Val Gly Cys Leu Gly Ser Gly Arg Trp Pro Gly Arg Leu-
55 115 120 125

Leu Gly Ser Val Ser Sér Gly Leu Leu Arg His Ala His Cys Pro Val
130 135 140
60

Val Ile Ile His Asp Glu Asp Ser Val Met Pro His Pro Gln Gln Ala
145 150 155 160



20 25 30 gag gtg cag gac cgg gtc gag cag'etc gtc gag ggc cgg gas cac ctc

35 144 GQu Val Gn Asp Arg Val Qu Gnlie Val Qu Ay Arg Asp Arg Lau 35
40 45 gat cgt ctg gtg gag goo atg ctc gtg gtc aca gcg ggc ctg ga Eﬁl@“ %9
192 Asp Gy Leo Val Qu Ala Met Leo Val vVal Thr Ala Ay Leu Asp Leo 50 55
60 gag gca_acc cta cgc got atc gtg cat tca gcg acc ago ctt gtc gat 45 240
Au Ala ThrVPIF*Yy Ala Ile Val His Ser Ala Thr Ser Lau \/’é‘FT’g&‘b“ ¥5 70 75 80
gcg cgc tat ggc got ‘atg gag gtg cac gas cgg cag cat cgg gta ttg 50 268 Al a
Arg Tyr Ay Ala Met Qu Val Hs Asp Arg Gn His Arg Val Leo 85 90 95. cac
ttt gtc tat gaa ggc atc gac gag gag acc E}tt cgg cgg etc ggc 55 336 Hi s Phe
Val Tyr G u Gpyo ke 1Aspvd thGvet BBy cValseAr@rAQ biecGlYew 200 #Q5 110 cac
uta cog aaa ggc cta ggc gtesetc ggg ctg cti¥oatc gaa gat cods 60 384 Hi s Leu
Pro Lys Gy. Lau Ay Val Ile Gy Leu Leo Ile Qu Asp Pro 115 120 125 1 3 JUN
2905 WO 02 4391, PGTL ERQILIASEL 20, 28960014 6602619086 03k OLL et geg
cac cog goo tcg att ggtisc432 Lys Pro LewsAra Leu Asp AspoVal Ser Ala H's Pro
Ala Ser Ile Ay 130 135 140 5 ttt cog cog tat cat ccg ccg atg cgt acc ttc
cte 999 gtﬁ) ngl %E Aléaﬂppggr EngVEI %s;aerral lﬂe% ﬁruOTng QrJV%Ey %ﬁg A-I;hr Phe Leu @ y
Val Pro Val 145 15Q3455°160 . 10 cggogtg cgc gat gaapicg ttc gSc act ctg tac
ctg act gac aag acc

Trp Pro Ala Thr Gln Ser Met Ala Glu Gln Val Leu Ala Glu Arg Leu
15 210 215 220

Ala Gly Trp Gln Glu Arg Tyr Pro Asn Val Ala Ile Thr Arg Val Val
225 ’ 230 ‘ 235 240

Val Arg Asp Gln Pro Ala Arg Gln Leu Val Gln Arg Ser Glu Glu Ala
245 250 255

25
Gln Leu Val Val Val Gly Ser Arg Gly Arg Gly Gly Tyr Rla Gly Met
260 265 270

=

30 Leu Val Gly Ser Val Gly Glu Thr Val Ala Gln Leu Ala Arg Thr Pro

275 280 285

Val Ile Val Ala Arg Glu Ser Leu Thr

35 290 295
<210> 5
<211> 4Z9

40 <212> DNA
<213> Mycocbacterium tuberculosis

<220>

45 <221> CDS
<222> (1)..(42%9)
<400> 5

50 atg acc acc gca cgc gac atc atg aac gca ggt gtg acc tgt gtt gge
48
Met Thr Thr Ala Arg Asp Ile Met Asn Bla Gly Val Thr Cys Val Gly
1 5 10 15

55 gaa cac gag acg cta acc gct gecc gct caa tac atg cgt gag cac gac
g6 i
Glu His Glu Thr Leu Thr Ala Ala Ala Gln Tyr Met Arg Glu His Asp

20 25 30

60 atc ggc gcg ttg ccg atc tge ggg gac gac gac cgg ctg cac ggc atg
144 ’
Ile Gly Ala Leu Pro Ile Cys Gly Asp Rsp Asp Arg Leu His Gly Met
35 40 . 45



528 Arg Val Arg Asp Gu Ser Phe Ay Thr Lou Tyr Leu Thr Asp Lys Thr 165 170

175 15 aac gag caa ccg ttc ago gac gac gac gag gtt ctg gtc cag gcg Ig Jﬁ
Asn Ay A@n Pro Phe Ser Asp Asp Asp Gu Val Leu Val G n Ala Leu o digss

20 gcg gcc gcc gcg ggt atc gca gtc gcg aat gcc cgg ctc tac cao cag 624 Al a
Ala Ala Ala ylle Ala Val Ala Asn Ala Arg Lau Tyr Gn Gn 19 205 25
got aag acd 9&'/ By tcg tgg atc gag gcec acc cgt gac atc g%g/%&/”"’éln Al a Lys
Ala Arg Gn Per Trp Ile Au Ala Thr Arg Asp Ile Ala Thr 210 215 220 30 gag
ttg ttg tcc ggc acc gaa ccc gcg acg gtg ttc cgg ctt gtc goo 720 Gu Leu Leu

Per Gy Thr G.u. Pro h ¢ BR Al 225230 235 240 35 gcg
gag gcg ctc aégg ctg C‘f;a\légcg-ggc!g;;;a got ga% agé%a%cc ct& gtag(g:f(;:é;ggt'fE 768 Ala Au Al a

Leu Lys Leu Theu Aha 2AbarrAspspAle AR ILedyVadlyAlear Vol Al245y 260 2255 40 ccc gtc
gac gag gac, atg ¢8t gcc get gac gbg ggg gag ctg €tg gtg 816 Pro Val Asp GQu

Asp Met Pro Aba ALa AspNalc Gy Qo Leu.Le Valy 1260, 265 270,45 att gaa
aca gtc ggc aggg get gt gg got g?(%ct %t ggtt tg% cgdg %cg %Ctt 8t64 "%e @ u Thr Val

Ay Per Ala Vg.jjfo Aba TRerall @‘lr\/%a Gly GAg @efl’fﬁlal%@ AP/ 8e) 20e 285 ggéo

10
gtc gat gcg aac gca agc atc cag gag atg ctc aac gtc atg gaa gaa
288
val Asp Ala Asn Ala Ser Ile Gln Glu Met Leu Asn Val Met Glu Glu
85 90 95
15
cat cag gtc cgc cgt gtt ccg gtc atc tca gag cac cgc ttg gtc gga
336
His Gln Val Arg Arg Val Pro Val Ile Ser Glu His Arg Leu Val Gly
: 100 105 110
20
atc gtc acc gaa gcc gac atc gcc cga cac ctg ccc gag cac gcc att .
384 i
Ile val Thr Glu Rla Asp Ile Ala Arg His Leu Pro Glu His Ala Ile 2
115 120 125 P
25 ;
gtg cag ttc gtc aag gca atc tgc teg ccec atg gec cte gec age
429
Val Gln Phe Val Lys Ala Ile Cys Ser Pro Met Ala Leu Ala Ser
130 135 140

<210> 6
<211> 143
<212> PRT
35 <213> Mycobacterium .tuberculosis

<400> 6
40 Met Thr Thr Ala Arg Asp Ile Met Rsn Ala Gly Val Thr Cys Val Gly

1 . 5 10 15

Glu His Glu Thr Leu Thr Ala Ala Ala Gln Tyr Met Arg Glu His Asp
45 20 25 30

Ile Gly Ala Leu Pro Ile Cys Gly Asp Asp Asp Arg Leu His Gly Met
35 40 45
50

Leu Thr Asp Arg Asp Ile Val Ile Lys Gly Leu ARla ARla Gly Leu Asp
50 55 60

55

Pro Asn Thr Ala Thr Ala Gly Glu Leu Ala Arg Asp Ser Ile Tyr Tyr
65 70 75 80

60 val Asp Ala Asn Ala Ser Ile Gln Glu Met Leu Asn Val .Met Glu Glu
85 . 90 95

His Gln Val Arg Arg Val Pro Val Ile Ser Glu His Arg Leu Val Gly



ccg
Al a
cgg
Asp

ggt
Pro

cca
Ay
gac
Gn
cgc
du
cat

Asp

cag.

Ay
tcg

gtg
Ay
gtc
Arg
ccg
Al a

ggg
Al a

cag
Al a
gaa
Leu
gac
H s
ggt
Al a
gac

gcg ggc gcg gtg
Leu Arg

Al a Val

gac cgg gtc gat
Val
Leu LCed

gcc gcg otg get

Ala Leu Ala 10 355 360 365

Asp Leu Qu
gcg. Gt ttg

o 0/4{313% Pro
2905 WD 02/48391 PCT/EPO /14551 10
get ttc acc gac
Phe Thr Asp 5 340

ctg
Au
ttg
Ay
ccg
Leu

Ccgg
Val

gas
Leu
ctg
Arg

gag
Phe
ggc
Asp
cgg9
Ala Arg

gtc
Val

ctg
du
gcc

Asn Ay Ile Pro

Al

a

ttc gtc aac ggc att cog 912 Pro Val

290 295 300 55 cga
960 Arlg./IA ghtval

gac gaa ctg gcc gac
Leu Ala Asp 305 310 315 320 60 gca
aga ggt acc gta g
@y Thr Val

B8yl

ady

1 3 JUN

ggt gtc gtt gtt gtg ctg agt caa ggc ggt

1056 fly Val

Val

Val

Val

Leu Ser Gn dy dy Pro
345 350 gaaldssaa ctc gag atg.atg goo gcg ttc gcc

1104 Gn Gn Leu Gu Met Met Ala Ala The Ala Asp

: . 3 tg}gwcaa ttg gcc act tog caa cgt cgg atg
ctc, gac® dgfa Frg® 1852 57 piaii2 At ThErSEL U din Argiiig Met Arg
Asp- Val Leu 15 370 375 380 acc gac cgg gat "cgt atc gcc cgt gac ctc
cat gtc atc cag 1200 Thr Asp Arg Asp Arg Ile Ala Arg Asp Leu Hi s
Val | Vel Gl PreQVE85y39802 395 YO0Serchty ¥t ALt deycgeaier ggc ctg got ttg

gety gtc

Val

15

<211>
<212>
<213>

<220>
<221>
<222>

<400>

cac gaa 1248 rg Leu Phe A d*lle Gy Leu Ala Leu G n

Pro Hs Qu
gtg gral@ac’

1
DNA

25 405 410 415
%a4t ctg 1296

Mycobacterium tuberculosis

CDs
(1) ..

7

atg aca aca

48
Met
1

cca
96
Pro

gag
144
Glu

gat
192
Asp

40

gag
240
Glu
65

45

gcg
288
Ala

50

cac
336
His

55

cac
384
His

- 60

Thr

ctg

Leu

gtg

Val

ggt

Gly
50

gca

Ala

cge
Arg
ttt
Phe

cta

Leu

Thr

Leu

acc

Thxr

tat

Tyr

gtc

val

ccg

Pro
115

(1734)

999
Gly

cac

| His

20
gac

Asp

gtg
Val

cta

Leu

ggc

Gly

tat

Tyx
100

gge

Gly

acg-

Thr

gaa

Glu

ggc

Gly

gtc

vVal

gcc

Ala

gct

Ala
70

atg
Met
ggc
Gly

cta

Leu

gtc

Val

tcc

Ser

gag

Glu

atg

Met L

55
atc

Ile

gag

Glu

atc

Ile

ggc
Gly

gac

Asp

caa

Gln

cag

Gln
40

ctc

gtg

Val
gac
Asp

gtc

Val
120

gaaz

Glu

cta

Leu
25

‘atc

Ile

gtg
Vai
cat

His

cac

His

gag

Glu
105

atc

Ile

aac

Asn
10

cgc

Arg

gtc

Val

Ser

gac

Asp
80

gag
Glu

999
Gly

gac

Asp

Thr

gcg

Ala
75

cgg

Arg

acc
Thr
ctg

Leu

ggc gcc

Gly

cac

His

cag

Gln

gtt

Val

cte

Leu

Ala

gag

Glu

cgg ¢

Arg

.45

ggc
Gly

agc

Ser

cat

His

cgg

Arg

atc

Ile
125

gca

Ala

ctg

Leu
30

Asp

ctg

Leu

ctt

Leu

cgg

Arg

cgg
Arg
110

gaa

Glu

atg

Met
15

ctg

Leu

cgc

Arg

gac

Asp

gtc

val

gta

val
95,

atc

Ile

gat

Asp

cgt

Arg

gtc

Val

ctc

Leu

ctg

Leu

gat

Asp
80

ttg

Leu

ggc
Gly

ccc

Pro

cgt eat cot gaa gtg cag caa cga ctc



Arg
430
Gn
445
Al a
460
Al a
475

Asn Pro Qu Val Gn Gn Arg Leu Ser Asp Val Val Asp Asp Lau 30 420 425
caa gac gtt ata cag gaa atc cgg acc acc att tat. gac ctg cac a 1344
Asp Val Ile Gn Glu Ile Arg Thr Thr Ile Tyr Asp Leu Hs Qy é%gmsmm
gca tog cag ggt atc act cgg ctc cgg cag cga atc gat gcg gcc gta 1392
Ser G Thr Arg Leu Arg Gn Arg Ile Asp Ala 450 455
gcc cag‘”?]“%{"‘%%g gac tog ggg ttg cgc acc ago gtt caa tA% f’dums:, 1440
Gn Phe Ala Asp Ser Ay Lou Arg Thr Set Val G n Phe Vol 45 465 470

480 cca ttg tog gtg gtc gac ago gcggctc gcc gat cag gcc gag gcg ctg

1488 Pro Leu Sex c\[a|tt\i(ac|:ggASﬂg ble¢ cAt aytbedttAdrdy AsPcld Bedltag G Aa Val 50 485

490

1536 Val Arg

505

495 tt @ c tc ago aac tt cgc _cat gcg aa cCC ago ac
To & Ar Rt AR R TS ool & T %22 500

510 ttg acc gtc cgg gtc aaa gtc gac gac gac ttg tgc atc gag gtg acc

1584 Leu Thr Vat cApgeddatatlyst Vad cAsptAsqtAsys teuctygodleea@ag &l Thr 60 515

520

552 acp oy, by B ENGPRR B SESREONE HOTP LR T 150

2705 WO 02(1 48391 PCT/ EPOl/ 14551 1 530 535 540 aac ctg cggcag cgg gca gag

cag
Al a

gga

gcc agc ggeg gaa taccodceactes Gty 991680 S IALIT EEU aPtrggeGag #vg Ala Gu Gn

GIyGly Y Thr u 9 550, 55 t.a_c ggc gcg ago
aca gtg ctAég cégmtgﬁggs cgg?gcszgr %Sa%ﬁf/gﬁrliﬁ&?yr i ng%sg I{%? ik

aac ggg caa ccg ttc agc gac gac gac gag gtt ctg gtc cag gecg ctg

576 .

Asn Gly Gln Pro Phe Ser Asp Asp Asp Glu Val Leu Val Gln Ala Leu

180 185 190
20

gcg gcc gecc gecg ggt ate gca gtc geg aat gee cgg ctc tac cag cag

624

Alz Ala Rla Rla Gly Ile Ala Val Ala Asn-Ala Arg-Leu Tyr Gln Gln
185 200 205 )

gct aag gcg cgt cag tcg tgg atc gag gcec acc cgt gac atc gce acc
€72 .

Ala Lys Ala Arg Gln Ser Trp Iile Glu Ala Thr Arg Asp Ile Ala Thr

210 215 220

30 ’ .
gag ttg ttg tcc ggc acc gaa ccc gcg acg gtg tte cgg ctt gte gec
720 : .

Glu Leu Leu Ser Gly Thr Glu Pro Ala Thr Val Phe Arg Leu Val Ala
225 230 235 240

gcg gag geg cte aag ctg acg gecg gct gac gect gec ctg gta gece gttt

768 '

Ala Glu Ala Leu Lys Leu Thr Ala Ala Asp Ala Ala Leu Val Ala Val
: 250 255

[3e]
=
(S,

40 .
ccc gtec gac gag gac atg cct gecc get gac gtg ggg gag ctg ctg gtg
816 ’
Pro Val Asp Glu Asp Met Pro Ala Ala Asp Val Gly Glu Leu Leu Val
260 265 270

att gaa aca gtc ggc agc gct gtg get tecc att gtt ggg cga acg att
B64
Ile Glu Thr Val Gly Ser Ala Val Ala Ser Ile Val Gly Arg Thr Ile
275 ' 280 285
50 '
ccg gtg gcg ggc gcg gtg ctg cgg gag gtc ttc gtc aac ggc att ccg
912
Pro Val Ala Gly Ala-Val Leu Arg Glu Val Phe Val Asn Gly Ile Pro
260 295 300
55
cga cgg gtc gac cgg gtc gat ttg gaa ggc ctg gac gaa ctg gcec gac
S60
Arg Arg Val Asp Arg Val Asp Leu Glu Gly Leu Asp Glu Leu Ala Asp
305 310 315 320
60
gca ggt ccg gcg ctg ctg ttg ccg ctg cgg gce aga ggt acc gta gceg
1008
Ala Gly Pro Ala Leu Leu Leu Pro Leu Arg Ala Arg Gly Thr val Ala -
325 330 335



10 Her Val Pro Gy Ala Her Gy Thr Val Leu Arg Trp Her Ala Pro Leu 565 570
tcg cag 1734 15 Her Gn <210> 8 20 <211> 578 <212> PRT <213>
Mycobact eri um tubercul osis 25 <400> 8 Met Thr Thr Ay Ay Leu Vall JA8H @i

575

Asn
Leu
Gn
Leu
Val
du
Ay
Gy
Leu
Tyr
200°
Tyr

Asp
Arg
I'le
Val -
Hi s
Val

I'le
Leu
Asp
H s

Gy Ala Ala Mt Arg 1 510 15 30 Pro Leu Arg H's Thr Lou Ser G n
Leu, Hi Leu Leu Val 20 25 30 35 du Val Gn al Qu
VaT'WEOZ’4§9§ Arg Asp Arg Lou 35 40 45 Asp Gy CourGERr s, Nt

Val Thr Ala Gy Leu Asp Leu 40 50 55 60 Au Ala Thr Leu Arg Ala Ile
Her Ala Thr Her Leu Val Asp 65 70 75 80 45 Ala Arg Tyr Ay Al a Met
Hs Asp Arg Gn H's Arg Val Leu 85 90 95 50 His Phe Val Tyr Qu
Asp Glée‘;q@te gy adMakbtArgy Aoy dakesdd 9ot 300 94D3citBc &F s Leu Pro Lys
Gyvﬁ‘\) \Qly,jl%ng_ulclgelumAs Pro 115.12Q.1 s Pro Leu Arg
Asps Va JHea‘rf A as sa‘Pr%SuAIeé Fershl (glyGES/O %’6%%%?@%@1% Phe Pro Pro
Pro Pro Met Arg Thr Phe Leu Gy Val Pro Val 145 150 155 160-1 3 JUN

VD 02/ 4839 FPCTFEPTLAIA55Y 982 9oArFoVac MY REI°GiNsSer Pie Gy Thr Len

Len

Thr ASP.1eYS T c1alB5 420 217%125me ala Asp Gln Ala Ala Leu Al

10 355 360 365

tgg caa ttg gcc act tcg caa cgt cgg atg cge gaa ctc gac gta ctg

1152 ’

Trp Gln Leu Ala Thr Ser Gln Arg Arg Met Arg Glu Leu Asp-Val Leu
15 370 375 380

acc gac cgg gat cgt atc gcc cgt gac ctc cat gac cat gtc atc cag

1200

Thr Asp Arg Asp Arg Ile Ala Arg Asp Leu His Asp His Val Ile Gln
20 385 380 385 400

cgg ctc ttc gcg att ggc ctg gct ttg cag.ggt gct gte ccg cac gaa

1248 ]

Arg Leu Phe Ala Ile Gly Leu Ala Leu Gln Gly Ala Vel Pro His Glu
25 405 410 415

cgt aat cct gaa gtg cag caa cga ctc tcg gac gtg gta gac gat ctg

1256 ’

Arg Asn Pro Glu Val Gln Gln Arg Leu Ser Asp Val Val Asp Asp Leu
30 - 420 ) 425 430

caa gac.gtt ata cag gaa atc cgg acc acc att tat gac ctg cac gga
1344 :
Gln Asp Val Ile Gln Glu Ile Arg -Thr Thr Ile Tyr Asp Leu His Gly
35 © 435 440 445

gca tcg cag ggt atc act cgg ctc cgg cag cga atc gat gcg gcc gta
1392 . ’ : .
Ala Ser Gln Gly Ile Thr Arg Leu Arg Gln Arg Ile Asp Ala Ala Val
40 450 455 460

gcc caa ttt gcc gac tecg ggg ttg cge acc age gtt caa ttec gtg ggt

1440

Ala Gln Phe Ala Asp Ser Gly Leu Arg Thr Ser Val Gln Phe Val Gly
45 4865 470 475 480

cca ttg tcg gtg gtc gac agec gcg ctc gecec gat cag gcc gag gcg gtg

1488 :

Pro Leu Ser Val Val Asp Ser Rla Leu Ala Asp Gln Ala Glu Ala Val
50 485 490 495

gtt cgg gaa gcg gtc agc aac gecg .gtt cgc cat geg aag gcc agc acg

1536

Val Arg Glu-Ala Val Ser Asn Ala Val Arg His Ala Lys Ala Ser Thr
55 500 505 510

ttg acc gtc cgg gtc aaa gtc gac gac gac ttg tge atc gag gtg acc
- 1584
Leu Thr Val Arg Val Lys Val Asp Asp Asp Leu Cys Ile Glu Val Thr
60 515 520 525

gac aac ggc cgc ggg ctg ccc gac gag ttc acc gga age ggce tta acg
1632
Asp Asn.Gly Arg Gly Leu Pro Asp Glu Phe Thr Gly Ser Gly Leu Thr



Asn

Gly G n Pro Phe Sex Asp Asp Asp Gn Val Len Val Gn Ala Len 180 185 190

10 Ala Ala Ala Ala Jy Ile Ala vVal Ala Asn Ala Arg Leu Tyr Gn Gn 195 200

205
215
225
Val
Len
Arg
Asn
Glu
Al a
Gly
Phe
Arg
A-g
d

15 Ala Lys Ala Arg Gn Ser Trp Tle Gn Ala Thr Arg Asp Ile Am; m[@go
220 du Lau Lou Ser Ay Thr Gn Pro Ala Thr Val Phe Arg Leu Va])

230 235 Gn Ala Lau Lys Leu Thr Ala Ala Asp nVaIAIa
245 25853)2@@9;5 Pro Val Asp G n Asp Met Pro Ala Al a%@%%l&%y G n Len
Val 260 265 270 30 Ile G n Thr VaI Gy Sex Ala Val Ala Ser Ile Val Ay
Thr Ile 275 2B0O 285 35 Pro Val Gy Ala Val Len Arg Au Val Phe Val
Gy lle Pro 239 295 300 ArgArg VaI Asp Arg Y4 Asp Len G n Gy Len Asp
Len Ala Asp 40 305 310 315 320 Ala Ay Pro Ala Leu Len Len Pro Len Arg
Arg Ay T@‘FC AP M9ac2B2%° 330 9335294B<FIF Wed Jvalttvalcevetic gen Ser Gn Ay
Pro G ys AhdsBhe hr cASR. ¢ 340 38%:350. & 80 e naban Ga M Mot Aa Aa
Ala Asp Gsas Ala Al'a Len Alsap 355 360 36 Trp G n Len @ Thr Sex G n
Arg Met Arg G n Len Asp Val Len 370 375 380 Thr Asp Arg Asp Ara Ile Ala
Asp Len HE§S ASH Fids°WaPcq I°8° GFh 2°B(F 985 B9Y* 895 “40C°Ar ¢fILETF Phe Ala Ile

y Len Al () L@'E'r Qa@ lgoyGl%l @la\/@lar Eﬁ.? ‘IH"S\/'aQ Tku MT@-QeéjiéalPl% I‘JM 2995 WO

02/ 48391 PCT/ EPO1/ 14551 13565 570 575

teg cag
1734
15 Ser Gln

<210> 8
20 <211> 578
<212> PRT
<213> Mycobacterium tuberculosis

25 <400> 8

Met Thr Thr Gly Gly Leu Vil Asp Glu Asn Asp Gly Ala Rla Met Arg
1 5 10 15

30 .
Pro Leu Arg His Thr Leu Ser Gln Leu Arg Leu His Glu Leu Leu Val
20 25 30

35 Glu vVal Gln Asp Arg Val CGlu Gln Ile Val Glu Gly Arg Asp Arg Leu
35 40 45

Asp Gly Leu Val Glu Ala Met Leu Val Val Thr Ala Gly Leu Asp Leu
40 50 55 60

Glu Ala Thr Leu Arg Ala Ile Val His Ser Rla Thr Ser Leu Val Asp
€5 70 -75 80
45 ’

Ala Arg Tyr Gly Ala Met Glu Val His Asp Arg Gln His Arg Val Leu
85 90 95

50 .
His Phe Val Tyr Glu Gly Ile Asp Glu Glu Thr Val Arg Arg Ile Gly
100 105 110

55 His Leu Pro Lys Gly Leu Gly Val Ile Gly Leu Leu Ile Glu Asp Pro
115 120 125

Lys Pro Leu Arg Leu Asp Asp Val Ser Ala His Pro Ala Ser Ile Gly
60 130 135 140

Phe Pro Pro Tyr His Pro Pro Met Arg Thr Phe Leu Gly Val Pro Val
145 150 155 160



Arg Asn Pro du Val

5 dn Asp Val

455
465
Val
Ser
Ile
Ay
Ay
Val
572
Ay
Hi s
Asp

Gn Gn Arg Lau Ser Asp Val

lie Gn GQu lle Arg Thr Thr
445 10 Ala Ser Gn Gy Ile Thr Arg Leu Arg Gn Arg Ile Asp Ala Al h

Val
Ile Tyr Asp Leu Hs Ay

Asp Asp Lau

460 15 Ala G n Phe Ala Asp Ser Gy Leu Arg Thr Ser Val
Asp Ser Ala Leu Al a
Ser Asn Al a Val

470 475W

20 485

d u Val

odg5

Thr

515 520 525 30 Asp Asn

Ser Gy Leu Thr

d u Phe

Leu Arg TEpIsSet Narm &lg

Thr

o Leu 5er Val

Val

530 535 540 35 Asn
Lela 21.1 a 545 550 555 560 Ser Val
a§* A0 §g5TB7Pe 5 7% LperThg App4bys<P0> 8

Val

Arg Qu Al a Val
Thr .500 505 510 25 Leu Thr Val

<212> PRT <213> Mycobag

Leu Val

Arg Val u Gn Ile'¥%l Gu Ay Arg'®sp Arg Leu

10

15

20

25

30

35

40

45

50

55

60

Arc

€
“Le

Val

Lys Val

eri um t uber cuf &si s
Asp G u Asn Asp Gy Ala Ala Met Arg.
Thr Leu Sésn@lm GleuPry §hé éar Hisg ASpurdpe@ld gzl Vab @@5%2 8¢ 160 Gn Val Gn
.3 0 45

Ala Alz ARla Ala Gly Ile Ala

Ala

Glu

225

Ala

Pro

Ile

Pro

Arg

305

Ala

Gly

Glu

Trp

Thr

385

Arg

Lys
210

Leu

Glu

Glu

Val

290

‘Arg

Gly

Val

Gln

Gln

370

Asp

Leu

195

Ala

Leu

Ala

Asp

Thr

275

Ala

vVal

Pro

val

Leu

355

Leu

Arg

Phe

Arg

Ser

Leu

Glu

260

Val

Gly

Asp

Ala

Val

340

Glu

Ala

Asp

Ala

Gln
Gly
Lys
245
Asp
Gly
Ala
Arg
Leu
325
Val
Met
Thr

Arg

Ile
405

Ser

Thr

230

Met

Ser

Val

Val

310

Leu

Leu

Met

Ile
390

Gly I

Trp
215
Glu
Thr
Pro
Ala
Leu
255
Asp
Leu
Ser
Ala
Gln
375

Ala

Val

200

Tle

Pro

Ala

Ala

val

280

Arg

Leu

Pro

Gln

Ala

360

Arg

Arg

Ala

Ala

Glu

Ala

Ala

Ala

265

Ala

Glu

Glu

Leu

Gly

345

Phe

Arg

Asp

Leu

Asn
Ala
Thr
Asp
250
Asp
Ser
Val
Gly
Arg
330
Gly
Ala
Met

Leu

Gln
410

Ala
Thr
Val
235
Ala

Val

Ile

Phe

Leu

315

Ala

Pro

Asp

Arg

His

395

Gly

frerfi 4

420 425 430

435 440
dEN 20050

Gn Phe Val Gy

a QGu Al a
a Lys Ala

Asp Asp Asp Leu Cys

y Arg Gy Leu Pro Asp G u Phe Thr
uArg Gn Arg Ala Qu Gn Ala dy

Pro Gy Ala Ser Ay Thr

<211>

50 <400> 8'Met Thr Thr Gy
5515 10 15 Pro Leu Arg

Arg
Arg
220
Phe
Ala
Gly
Val
Val
300
Asp
Arg
Gly
Gln
Glu
380

Asp

Ala

Leu

205

Asp

Arg

Leu

Glu

Gly

285

Asn

Glu

Gly

Ala

Ala

365

Leu

His

Val

Tyr Gln Gln

Ile
Leu
Val
Leu
270
Arg
Gly
Leu
Thr
Phe
350
Ala
Asp

val

Pro

Ala

Val

Ala

255

Leu

Thr

Tle

Ala

vVal

335

Thr

Leu

Val

Ile

His
415

Thr
Ala
240
Val
Val
Ile
Pro
Asp
320
Ala
Asp
Ala
Leu
Gln
400

Glu



1 3 JUN
Val Val
H s Her
G u Val
Ile Asp
Leo Ay
Lau Asp
Tyr H's
Val Arg
Ay Gn
Ala Al a

1005 WD 02/48391 PCT/ EPO1/ 14551 14 Asp Ay Lau Val Gu Ala Met Lau

Thr
Al a
Hi s

d
Va :JW

Asp
Pro
Asp
Pro
Al a

40 Al a Lys
220 45 du Lau Lau Ser Gy Thr Gn Pro Ala Thr Val Phe Arg Leo Val Ala 225
230 235 240 50nAsa GiuiA ald uu lrys AraursEhrhAlee Ay rAspeAlmsAty Lau Val Al a
Val 245 250 255 Pro*¥al Asp Qu Asp‘Ret Pro Ala Al d4Asp Val Ay Ju Lau Lau
Val 55 26¢, 265 270 Ile Gu Thr Val Gy Her Ala Val Ala Ser Ile Val Ay Arg
275 280 2851661y Ile Thr Arg Leu Arg Gln Arg Ile Asp Ala Ala Val

Thr Ile

15

20

40

45

50

55

60

Ala Gy Lau Asp Lau 50 55 60 5 du Ala Thr Lau Arg a lle Val
Thr Her Leu Val Asp 65 70 75 80 10 Ala Arg Tyr Ay Al & Nt
Asp Arg Gn H's Arg Val Leu 85 90 95 His Phe Val Tyr Qu Gy
Val Arg Arg Ile Gy 15 100 105 110 H Pro Lys Ay
ﬁ‘%"‘é@g/ Lau Lau Ile Gu Asp Pro 115 120 125Hi>§8£ﬁ(§/i/514{5§’0 Leu Arg
Val Ser Ala Hs Pro Ala Her Ile Ay 130 135 140 25 Phe Pro Pro
Pro Met Arg Thr Phe Leu Ay Val Pro Val 145 150 155 160 30 Arg
G u Her Phe Ay Thr Lau Tyr Peu Thr Asp Lys Thr 165 170 175 Asn
Phe Ser Asp Asp Asp Qu Val Lau Val Gn Ala Leu 35 180 185 190
AlRgg @sy doeCN HaVgEkn Ala MasnieAl gerARgp Vel VEY AsGiaspGan 195 200 205
a Arg Gn PEt Trp Ile Qu °a Thr Arg Asp #Pe Ala Thr 210 215

450 455 460

Ala Gln Phe Rla Asp Ser Gly Leu Arg Thr Ser Val Gln Phe Val Gly
465 470 475 480

Pro Leu Ser Val Val Asp Ser Ala Leu Ala Asp Gln Ala Glu Ala Val
485 480 495

Val Arg Glu Ala Val Ser Asn Ala Val Arg His Ala Lys Ala Ser Thr
/500 : 505 510

Leu Thr Val Arg Val Lys Val Asp Asp Asp Leu Cys Ile Glu Val Thr
: 515 520 525 :

Asp Asn Gly Arg Gly Leu Pro Asp Glu Phe Thr Gly Ser Gly Leu Thr
530 535 540 T -

Zsn Leu Arg Gln Arg Ala Glu Gln Ala Gly Gly Glu Phe Thr Leu Ala
545 550 555 : 560

Ser Val Pro Gly Rla Ser Gly Thr Val Leu Arg Trp Ser Ala Pro Leu

565 570 575
Sexr Gln
<210> 8
<211> 578

<212> PRT
<213> Mycobacterium tuberculosis

<400> 8
Met Thr Thr Gly Gly Leu Val Asp Glu Asn Asp Gly Ala Ala Met Arg

1 5 10 15

Pro Leu Arg His Thr Leu Ser Gln Leu Arg Leu His Glu Leu Leu Val
20 25 A 30

{
‘

Glu Val Gln Asp Arg Val Glu Gln Ile Val Glu Gly Arg Asp Arg Leu
35 40 45



Pro Val Ala Ay Ala Val Lau Arg Qu Val Phe Val Asn Ay Ille Pro 290 295 300
1 31!(!',.h" 29@ WO 02/48391 PCT/EPO1/14551 15 Arg Arg Val Af? | gh@sp
Lec Gu Gly Leu Asp Gu Leu Ala Asp 305 310 315 320 5 Al a Gy Pro- Al ‘H
Leu Leu Pro Lou Arg Ala Arg Gy Thr VvVal Ala 325 330 335 10 Gy Vval Vval Vval
Val Leu Ser Gn Gy Ay Pro Ay Ala Phe T_hr Asp 340 345 n Leu

G u Met I\/btWW%("SA?% Phe Ala Asp A n Ala Ala Leu Ala 15 3%@9%%)?!&58]? Trp G n
Leu Ala Thr Ser A n Arc Arg Met Arg. Qu Leu Asp Val Leu 370 375 380 20
Thr Asp Arg Asp Arg Ile Ala Arg Asp Leu Hs Asp H's Val-1le @ n 385 390 395
400 25 Arg Leu Phe Ala Ile Ay Leu Ala Leu G n Gy Ala Val Pro Hs Au 405
410 415 30 ArmgpAsty Provd wiValiaGiat GunvAr galedr See AsprafakbsVaku Asp Asp Leu
420 425 430 dAn &Asp Val Ille And@u lle Arg Thr 6fhr Ile Tyr Asp Leu His Ay
35 435 440 445 Ala-Ser An Ay Ile Thr Arg Leu Arc G n Arg Ile Asp Ala Al a
Val 450 455 46Q rA0THY ac(GaRg Phe AleavASp: Sekr @y HelseAr geulbiy 86y Val G n Phe
Val Gy 465 40 475 480 45 Poo Leu Ser Val Val Asp Ser Ala Beu Ala Asp G n
Ala Gu Ala Val 455 490 495 50 Val Arg Au Ala Val Ser Asn Ala Val Arg H s
Al a Lys A a0 S%laTﬂrg ?%0 5,1§th d—l%uVa-lJ-.hﬁl ﬁLp ﬁ&& Glyarlls xa y:?ﬂ.l Lé@p Asp Asp
Leu Cys Ile u Val 85515 520 525 AspoAsn Gy Arg ysLeu Pro Asp Gu
Phe Thr Ay Her Ay Leu Thr

Bis Phe Val Tyr Glu Gly Ile Asp Giu Glu Thr Val Arg Arg Ile Gly
15 100 105 110

His Leu Pro Lys Gly Leu Gly Val Ile Gly Leu Leu Ile Glu Asp Pro
115 120 : 125
20

Lys Pro Leu Arg Leu Asp Asp Val Ser Ala His Pro Ala Ser Ile Gly
130 135 . 140

25
. Phe Pro Pro Tyr His Pro Pro Met Arg Thr Phe Leu Gly Val Pro Val
145 _ 150 155 160

30 Arg Val Arg Asp Glu Ser Phe Gly Thr Leu Tyr Leu Thr Asp Lys Thr
’ 165 170 ‘ 175

Asn Gly Gln Pro Phe Ser Asp Asp Asp Glu Val Leu Val Gln Ala Leu
35 180 185 190

Ala Ala Ala Ala Gly Ile Ala Val RAla Asn Ala Arg Leu Tyr Gln Gln
195 200 205
40

Ala Lys Ala Brg Gln Ser Trp Ile Glu Ala Thr Arg Asp Ile Ala Thr
210 215 220

45
Glu Leu Leu Ser Gly Thr Glu Pro Ala Thr vVal Phe Arg Leu Val Ala
225 230 235 240

50 Ala Glu Ala Leu-Lys Leu Thr Ala Ala Asp Ala Ala Leu Val Ala Val
245 250 i 255

Pro Val Asp Glu Asp Met Pro Ala Ala Asp Val Gly Glu Leu Leu Val
55 260 265 270

Ile Glu Thr Val Gly Ser Ala Val Ala Ser Ile Val Gly Arg Thr Ile
275 280 285
60 -

Pro Val Ala Gly Ala Val Leu Arg Glu Val Phe Val Asn Gly Ile Pro
290 295 300



530 535 540 60 Asn Leu Arg A n Arg Ala Gu G@n Ala dy Ay Q@ u Phe Thr Leu
Ala 545 550 555 560 1 3 .JUN 2905 WD 02/48391 PCT/ EPO1/ 14551 16, Sex Val
Pro Gy Ala Ser Gy Thr Val Leu Arg Trp Ser Ala Pro Leu 565 570 3755000y
Adn 10 <210> 9 <211> 141 <212> PRT <213>. Streptomyces coelicolor 15
<400> 9 Net Thr Arg Arg Ile Arc Asp Val Met Ser Pro Al a I Val 1
10 15 20 G'OQBfFH°Met Thr Thr val Ala Arg Ala Ala Arg Leﬁi)(l?’/g%/}?o /rlgéls u du
20 25 30 Asp Val Ay Asp Val Leu Val Thr Tyr. Asp Cys Asp Leu Phe dy Val
25 35 40 45 Leu Thr Asp Arg Asp Ile Val Leu Arg Ay Val Ala Asp Gy Arg Asp
50 55 60 30 Per G n Ala Thr Thr Val Qy Ala Val Cys Thr Pro Pro Pro Val Va
65 70 75 80 TH¥y AUvd UsPegAsp AsPrdhtidlEy Asp A G1Al ReAbes @H Len Met Ala
85 90 95 35 A0 His Ala Val A1l§ Arg Leu Pro Vab Val Qu His Gy Ay Val Pro
100 105 110, Val Gy Vval Val Thr Leu Ay Asp Leu Ala Ala Thr Asp Asp Pro Hi s

40 115 120 izilap@l’y H@Akgliee‘ll%u%eg #J&LE@ﬁrf\ﬁga A.Ira (ﬁlyaTl'E:r QalGAYa Hi s 130 135
140 45 <210> 10 325 330 335

10 Gly val val val Val Leu Ser Gln Gly Gly Pro Gly Ala Phe Thr Asp
340 345 350

Glu Gln Leu Glu Met Met Ala Ala Phe Ala Asp Gln Ala Ala Leu Ala
15 355 36Q 365

Trp Gln Leu Ala Thr Ser Gln Arg Arg Met Arg Glu Leu Asp Val Leu
370 . 375 - .. 380 -
20 i ;

Thr Asp Arg Asp Arg Ile Ala Arg Asﬁ Leu His Asp His Val.Ile Gln
385 380 395 . 400

25 , :
Arg Leu Phe Ala Ile Gly Leu Ala Leu Gln Gly Ala Val Pro His Glu
405 410 415

30 'Arg Asn Pro Glu Val Gln Gln Arg Leu Ser Asp val Val Asp Asp Leu
420 425 430

Gln Asp val Ile Gln Glu Ile Arg Thr Thr Ile Tyr Asp Leu His Gly
35 435 440 . 445

Ala Ser Gln Gly Ile Thr Arg Leu Arg Gln Arg Ile Asp Rla Ala Val
450 455 460
40

Ala Gln Phe Ala Asp Ser Gly Leu Arg Thr Ser Val Gln Phe Val Gly
465 . 470 ) 475 480

45 ,'
Pro Leu Ser Val Val Asp Ser Ala Leu Ala Asp Gln Ala Glu Ala Val
485 490 495

50 Val Arg Glu Ala Val Ser Asn Ala Val Arg His Ala Lys Ala Ser Thr
500 505 510

Leu Thr Val Arg Val Lys Val Asp Asp Asp Leu Cys Ile Glu Val Thr
55 515 520 525

Asp Asn Gly Arg Gly Leu Pro Asp Glu Phe Thr Gly Ser Gly Leu Thr
530 535 . 540
60

Asn Leu Arg Gln Arg Ala Glu Gln Ala Gly Gly Glu Phe Thr Leu Ala
545 550 e 555 560



<211> 138 <212> PRT <213> Pseudononas aerugi nosa 50 <400> 10 Met Lys Ile
Per Asp Ile Met Thr Arg Asn Val Gdn Val Ala Asp Pro 5515 1015 dn Gn
Per Ile Arg Gu Ala Ala Ala Thr Net Ala Arg Ile Asp Per 20 25 30 '60.@ ¥(%Al a
Leu Leu Val Ay Qu Ay Asp Arg Leu Val Ay Met Ile Thr 35 40 45 Asp Arg
Asp Ile Ala Ile Arg Ala Val Ala Ay Gy Leu Per Ay Asp 3 AN ' CE
WD 02/ 4839 VPOF#EBO1/ 14551 17 Thr Pro Leu Ay Arg |le m’?‘o’é‘g{m@%?}ASo Ile
Hs Tyr Cys She Au 65 70 75 80 5 Asp Gu Asp Val dn H's Val Ala Arg Asn
Met Ala Asp Ile Gn Met 85 90 95 Arg Arg Leu Pro Val Leu Asn Arg Qu Lys
Arg Leu Val Gy Vval Vval 100 105 110 10 r Leu Ay Asn Ile Ala Ser Cys Arg
Asp A n Al a SefesSef1 Ala cThraialds 42072521 Yab Akewr G s-Ghys Yal rtAha A n Al a
H's Tyr 15 130 135 <210> I5b5<211> 140 205%212> PRT <213>s5Bacillus subtilis
<400> 11 25.Met Ser Ser Val Lys Asp Thr Met Thr Thr G n Val Ala Thr Val Ser
15 10 15 ﬁquﬁsgmﬁin Thr Ile An Gu Ala Ala Ser Lau Met Lys G n H s Asn
30 20 25 30 Val Gly Ala lle Pro Val val Qu Gn Gy Val Leu Lys Ay Mt Leu
35 40 45

10 <210> 9

<211> 141
<212> PRT
<213> Streptomyces coelicolox
15
<400> 3
Met Thr Arg Arg Ile Arg Asp Val Met Ser Pro Ala Ala Val Ala Val
1 5 10 15
20
Glu Pro Met Thr Thr Val Ala Arg Ala Ala Arg Leu Met Arg Glu Glu
20 ' 25 30
Asp Val Gly Asp Val Leu Val Thr Tyr Asp Cys Asp Leu Phe Gly Val
25 35 40 45
Leu Thr Asp Arg Asp Ile Val Leu Arg.Gly Val Ala Asp Gly Arg Asp
50 55 60
30 Ser Glu Ala Thr Thr Val Gly Ala Val Cys Thr Pro Pro Pro Val Val
65 70 75 80
. Thr Leu Glu Pro Asp Asp Thr Thr Asp Arg Ala Ala Glu Leu Met Ala
85 S0 ' 95
35
Arg His Ala Val Arg Arg Leu Pro Val Val Glu His Gly Gly Val Pro
100 105 110 -
Val Gly Val Val Thr Leu Gly Aép Leu Ala Ala Thr Asp Asp Pro His
40 115 ' 120 125
Ser Ala Leu Aia Asp Ile Ser Arg Ala ARla Pro Gly His
130 . 135 4
45
<210> 10
<211> 138
<212> PRT
<213> Pseudomonas aeruginosa
.50
<400> 10
Met Lys Ile Ser Asp Ile Met Thr Arg Asn Val Gln Val Ala Asp Pro
55 1 5 10 15

Gln Gln Ser Ile Arg Glu Ala Ala Ala Thr Met Ala Arg Ile Asp Ser
20 25 30

60 Gly Ala Leu Leu Val Gly Glu Gly Asp Arg Leu Val Gly Met Ile Thr
35 40 45

Asp Arg Asp Ile Ala Ile Arg Rla Val Ala Gly Gly Leu Ser Gly Asp
50 55 60



35 Thr Asp P.rg Asp Ile Ala Lou Arg Thr Thr Ala Gn Gly Arg Asp Gy 50 55
60 dn Thr Pro Val
75 80 40 Pro Asn Met 5er
Ile Arg Aro Leu Pro Il e Val
100 105 110 Ala Leu Ay Asp Leu Ala Val

85 90 95

115 120 1257802481 Al a Leu Thr Asn |Ile Ser

55

10

15

20

25

30

40

45

50

55

Thr

65

Arg

Ser

Val

Pro

Glu

Arg

Leu

Leu
130

<210>
<211>
<212>
<213>

<400>

Ser

Leu
Asp
Leu
Gly

115

Gln

11
140
PRT

a

Gly
Val
Pro
100

Asn

Gly

Bacillus

11

Met Ser Ser

"1

Pro

Val

Thr

Gln

65

Pro

Ile

Ala

Ser

Asn

Gly

Asp

50

Thr

Asn

Arg

Leu

Ala
130

Gln
Ala
35

Arg
Pro
Met
Arg
Gly

115

Leu

Val
Thr
20

Ile
Asp
Val
Ser
Leu
100

Asp

Thr

u Val Met 5er Thr dy As 4

Leu Gu Asp Ala Ser G n Leu Met Ala Gnﬂz]gab‘qﬁs
Asp G n Asn Asn Leu Val Gy Ile Val 45
Asn G n Met Ser Asn

Arg Ile

70
Gln His
val Leu

Ile Ala

Val Ala

subtilis

Lys Asp

Ile Gln

Pro Val

Ile Ala

Ser Glu

© 70

Leu Glu

Pro Ile

Leu Ala

Asn Ile

Met

Asn
Ser

Gln
135

Thr
Glu
val
Leu
Val
Asp
Val
Vval

Ser
135

Ser
Ala
Arg
Cys

120

Ala

Met
Ala
Glu
40

Arg
Met
Ala
Asp
Asn

120

His

17

Gly

Glu
105
Arg

His

Thr
Ala
25

Gln
Thr
Ser
Ser
Gln
105

Gln

Gln

Asn
90
Lys

Asp

Tyr

Thr
Ser
Gly
Thr
Thr
Gln
90

Asn

Met

Asn

d u Leu Val

Ile
75
Met

Arg

Gln

Gin

Leu

Val

Ala

Glu

75

Leu

Asn

Ser

Ile

His

Ala

Leu

Ala

Val

Met

Leu

Gin
60

Leu.

Met

Leu

Asn

His
140

Ser
125

Ala

Lys

Lys

45

Gly

Val

Ala

Val

Glu
125

Ser

Cys
Ile
Gly

110

Ser

Thr
Gln
30

Gly

Arg

Ser

‘Gln

Gly
110

Serxr

Phe
Gln
85

Val

Ala

val
15

His
Met
Asp

Gly

His
85

Gu Ser Ala Ay

Hs Gn Asn || BCHERN/1453h 135 140

Glu
80
Met

vVal

Thr

Ser

Asn

Leu

Gly

Asn

80

Gln

Val

Gly



