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(57) Abstract: A method is provided for identifying mycobacterial genes that are induced or up-regulated under continuous culture
conditions defined by a dissolved oxygen tension of up to 10 % air saturation measured at 37 °C when compared with a dissolved
oxygen tension of at least 40 % air saturation measured at 37 °C. Said induced or up-regulated genes form the basis of nucleic acid
vaccines, or provide targets to allow preparation of attenuated mycobacteria for vaccines against mycobacterial infections. Simi-
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MYCOBACTERIAL ANTIGENS EXPRESSED UNDER LOW OXYGEN TENSION

The present invention relates to a method of identifying a gene in mycobacteria
the expression of which gene is induced or up-regulated during continuous
culture of mycobacteria under growth conditions defined by a low dissolved
oxygen tension, to the isolated peptide products, variants, derivatives or
fragments thereof, to antibodies that bind to said peptides, variants, derivatives
or fragments, to DNA and RNA vectors that express said peptides, variants,
derivatives or fragment, to attenuated mycobacteria in which the activity of at
least one of said induced or up-regulated genes has been nﬁodified, to vaccines
against mycobacterial infections, and to methods of detecting a mycobacterial
infection.

Many microorganisms are capablev of forming intracellular infections. These
include: infections caused by species of Salmonella, Yersinia, Shigella,
Campylobacter, Chlamydia and Mycobacteria. Some of these infections are
exclusively intracellular, others contain both intracellular and extracellular
components. However, it is the intracellular survival cycle of bacterial infection
which is suspected as a main supportive factor for disease progression.

Generally, these microorganisms do not circulate freely in the body, for
example, in the bloodstream, and are often not amenable to drug treatment
regimes. ‘Where drugs are available, this problem has been exacerbated by the
development of multiple drug resistant microorganisms.

A number of factors have contributed to the problem of microbial resistance.
One is the accumulation of mutations over time and the subsequent horizontal
and vertical transfer of the mutated genes to other organisms. Thus, for a
given pathogen, entire classes of antibiotics have been rendered inactive. A
further factor has been the absence of a new class of antibiotics in recent
years. The émergence of multiple drug-resistant pathogenic bacteria represents
a serious threat to public health and new forms of therapy are urgently required.

For similar reasons, vaccine therapies have not proved effective against such
intracellular microorganisms. Also,. increased systemic concentration of
antibiotics to improve bioavailability within cells may result in severe side
effects.

Mycobacterium tuberculosis and closely related species make up a small group
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of mycobacteria known as the Mycobacterium tuberculosis complex (MTC).
This group comprises four species M. tuberculosis, M. microti, M. bovis and M.
africanum which are the causative agent in the majority of tuberculosis (TB)
cases throughout the world.

M. tuberculosis is responsible for more than three million deaths a year worlid-
wide. Other mycobacteria are also pathogenic in man and animals, for example
M. avium 'subsp. paratuberculosis which causes Johne's disease in ruminants,
M. bovis which causes tuberculosis in cattle, M. avium and M. intracellulare
which cause tuberculosis in immunocompromised patients (eg. AIDS patients,
and bone marrow transplant patients) and M. /eprae which causes leprosy in
humans. Another important mycobacterial species is M. vaccae.

M. tuberculosis infects macrophage cells within the body. Soon after
macrophage infection, most M. tuberculosis bacteria enter, persist and replicate
within cellular phagosome vesicles, where the bacteria are sequestered from
host defences and extracellular factors.

It is the intracellular survival and multiplication or replication of bacterial
infection which is suspected as a main supportive factor for mycobacterial
disease progression.

A number of drug therapy regimens have been proposed for combatting M.
tuberculosis infections, and currently combination therapy including the drug
isoniazid has proved most effective. However, one problem with such treatment’
regimes is that they are long-term, and failure to complete such treatment can
promote the development of multiple drug resistant microorganisms.

A further problem is that of providing an adequate bioavailability of the drug
within the cells to be treated. Whilst it is possible to increase the systemic
concentration of a drug (eg. by administering a higher dosage) this may result
in severe side effects caused by the increased drug concentration.

The effectiveness of vaccine prevention against M. tuberculosis has varied
widely. The current M. tuberculosis vaccine, BCG, is an attenuated strain of M.
bovis. It is effective against severe complications of TB in children, but it varies
greatly in its effectiveness in adults particularly across ethnic groups. BCG
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vaccination has been used to prevent tuberculous meningitis and helps prevent
the spread of M. tuberculosis to extra-pulmonary sites, but does not prevent
infection. '

The limited efficacy of BCG and the global prevailence of TB has led to an
international effort to generate new, more effective vaccines. The current
paradigm is that protection will be mediated by the stimulation of a Thi
immune response.

BCG vaccination in man was given orally when originally introduced, but that
route was discontinued because of loss of viable BCG during gastric passage
and of frequent cervical adenopathy. In experimental animal species, aerosol or
intra-tracheal delivery of BCG has been achieved without adverse effects, but
has varied in efficacy from superior protection than parenteral inoculation in
primates, mice and guinea pigs to no apparent advantage over the
subcutaneous route in other studies.

Conventional mycobacterial culture systems for analysing gene and protein
expression profiles have been based on simple batch-type systems, such as
those described in:- Sherman, D.R. et a/ (2001) PNAS, vol. 98, no.13, pp.
7534-7539; Boon, C. et al (2001) J. Bacteriol, vol. 183, no.8, pp. 2672-2676;
Cunningham, A.F. et a/ (1998) J. Bacteriol, vol. 180, no.4, pp. 801-808; and
Murugasu-Oei, B. et a/ {1999) Mol. Gen. Genet, vol. 262, pp. 677-682. In
these batch-type systems, mycobacterial growth follows a typical sigmoid
growth curve involving an exponential growth phase and a stationary phase.
The transition from exponential phase to stationary phase involves rapid and
transient switches in terms of gene and protein expression, which switches are
initiated by a complex set of undefined or poorly defined interactive stimuli as
the mycobacteria become starved of essential nutrients.

There is therefore a need for an improved and/or alternative vaccine or
therapeutic agent for combatting mycobacterial infections.
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According to a first aspect of the invention there is provided a therapeutic agent
when used for preventing or treating a mycobacterial infection, comprising an
isolated M. tuberculosis peptide selected from the group consisting of SEQ ID
NO:1,3,5,7,9,11,13,15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43,
45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,69, 71,73, 75,77, 79, 81, 83, 85, 87,
89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 108, 111, 113, 115, 117, 119, 121, 123,
125, 127, 129, 131, 133, 135 and 137, or a variant thereof having at least 70%
amino acid homology therewith, or a derivative thereof, or a fragment thereof
having at least 10 amino acid residues, wherein said variant, derivative or
fragment has a common antigenic cross-reactivity to said isolated peptide,
wherein the peptide is encoded by a gene the expression of which is induced or
up-regulated during culture of M. tuberculosis under continuous culture
conditions defined by a dissolved oxygen tension of up to 10% air saturation
measured at 37°C when compared with a dissolved oxygen tension of at least
40% air saturation measured at 37°C.
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The continuous culture methods employed by the present invention are
particularly advantageous when compared with batch culture methods. This is
because continuous culture permits strict control of growth culture parameters
such as pH, available nutrients, constant growth rate, and dissolved oxygen
tension.

Thus, in use of the present invention it is possible to ensure that the principal,
preferably the only mycobacterial virulence induction parameter is that of a low
dissolved oxygen tension. This means that the accidental induction or up-
regulation of genes that are solely responsive to environmental switches other
than to a low dissolved oxygen tension may be substantially prevented.
Accordingly, false-positive identification of genes whose induction or up-
regulation is unrelated to a low dissolved oxygen tension may be substantially
avoided.

Mycobacterial batch culture systems involve a variety of interactive stimuli as
the mycobacteria become starved of essential nutrients. As a result, the
mycobacteria are exposed to a complex range of starvation stimuli, which
stimuli may obscure or modify the cellular effects associated with a single rapid
or transient stimulus in isolation. In contrast, the present invention concerns
the principal stimulus of oxygen limitation.

A further distinction between the continuous culture conditions of the present
invention and batch-type systems is that the present invention employs oxygen
limitation as the principal stimulus and does not involve oxygen starvation.
During oxygen limitation, the mycobacteria are capable of growth and
reproduction, and the present invention therefore maintains mycobacterial
growth under carefully controlled environmental conditions. In contrast,
mycobacteria do not substantially grow and 'reproduce when exposed to
starvation stimuli such as those experienced with batch-type culture systems.
Such starvation stimuli are typically associated with stress-type environmental
conditions, and invoke mycobacterial cellular responses that are different from
those associated with nutrient limitation.
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The dissolved oxygen tension parameter is calculated by means of an oxygen
electrode and conventional laboratory techniques. Thus, 100 % air saturation
corresponds to a solution that is saturated with air, whereas 0% corresponds to
a solution that has been thoroughly purged with an inert gas such as nitrogen.
Calibration is performed under standard atmospheric pressure conditions, and
with conventional air comprising approximately 21 % oxygen.

The low oxygen tension induction conditions of the present invention are culture
conditions which are conducive for a mycobacterium to express at least one
gene which would be normally expressed in vivo during infection of the
mycobacterium’s natural target cell, which the present inventors believe to
involve a low oxygen environment.

Described herein is an isolated M. tuberculosis peptide selected from the group
consisting of SEQ ID NO: 1, 3, 5,7, 9, 11, 13,15, 17, 19, 21, 23, 25, 27, 29, 31,
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 67, 69, 71, 73, 75,
77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113,
115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant
thereof having at least 70% amino acid homology therewith, or a derivative
thereof, or a fragment thereof having at least 10 amino acid residues, wherein
said variant, derivative or fragment has a common antigenic cross-reactivity to
said isolated peptide, wherein the peptide is encoded by a gene the expression
of which is induced or up-regulated during culture of M. tuberculosis under
continuous culture conditions defined by a dissolved oxygen tension of up to
10% air saturation measured at 37°C when a dissolved oxygen tension of at
least 40% air saturation measured at 37°C.

The terms “isolated”, “substantially pure”, and “substantially homogenous” are
used interchangeably to describe a peptide which has been separated from
components which naturally accompany it. A peptide is substantially pure when
at least about 60 to 75% of a sample exhibits a single peptide sequence. A
substantially pure peptide will typically comprise about 60 to 90% w/w of a
protein sample, more usually about 95%, and preferably will be over about 99%
pure. Peptide purity or homogeneity may be indicated by, for example,
polyacrylamide gel electrophoresis of a protein sample, followed by visualizing
a single polypeptide band upon staining the gel. Alternatively, higher resolution
may be provided by using, for example, HPLC.
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A peptide is considered to be isolated when it is separated from the
contaminants which accompany it in its natural state. Thus, a peptide which is
chemically synthesized or synthesized in a cellular system different from the cell
from which it naturally originates will be substantially free from its naturally
associated components.

The present invention provides peptides which may be purified from
mycobacteria as well as from other types of cells transformed with recombinant
nucleic acids encoding these peptides.

If desirable, the amino acid sequence of the proteins of the present invention
may be determined by protein sequencing methods.
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The terms “peptide”, “oligopeptide”, “polypeptide”, and “protein” are used
interchangeably and do not refer to a specific length of the product. These
terms embrace post-translational modifications such as glycosylation,
acetylation, and phosphorylation.

The term “fragment” means a peptide having at least five, preferably at least
ten, more preferably at least twenty, and most preferably at least thirty-five
amino acid residues of the peptide which is the gene product of the induced or
up-regulated gene in question. The fragment preferably includes an epitope of
the gene product in question.

The term "variant” means a peptide or peptide “fragment” having at least
seventy, preferably at least eighty, more preferably at least ninety percent
amino acid sequence homolagy with the peptide which is the gene product of
the induced or up-regulated gene in question. An example of a “variant” is a
peptide or peptide fragment of an induced/up-regulated gene which contains
one or more analogs of an amino acid (eg. an unnatural amino acid), or a
substituted linkage. The terms “homology” and “identity” are considered
synonymous in this specification. In a further embodiment, a “variant” may be
a mimic of the peptide or peptide fragment, which mimic reproduces at least
one epitope of the peptide or peptide fragment. The mimic may be, for
example, a nucleic acid mimic, preferably a DNA mimic.

For sequence comparison, typically one sequence acts as a reference sequence,
to which test sequences may be compared. When using a sequence comparison
algorithm, test and reference sequences are input into a computer, subsequent
coordinates are designated, if necessary, and sequence algorithm program
parameters are designated. The sequence comparison algorithm then calculates
the percentage sequence identity for the test sequence(s) relative to the
reference sequence, based on the designated program parameters.

Optimal alignment of sequences for comparison may be conducted, for
example, by the local homology alignment algorithm of Smith.and Waterman
[Adv. Appl. Math. 2: 484 (1981)], by the algorithm of Needleman & Wunsch
[J. Mol. Biol. 48: 443 (1970)}] by the search for similarity method of Pearson
& Lipman [Proc. Nat’l. Acad. Sci. USA 85: 2444 (1988)], by computer
implementations of these algorithms (GAP, BESTFIT, FASTA, and TFASTA -
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Sequence Analysis Software Package of the Genetics Computer Group,
University of Wisconsin Biotechnology Center, 1710 University Avenue,
Madison, Wis. 53705}, or by visual inspection [see Current Protocols in
Molecular Biology, F.M. Ausbel et al, eds, Current Protocols, a joint venture
between Greene Publishing Associates, In. And John Wiley & Sons, Inc. {1995
Supplement) Ausbubell.

Examples of algorithms suitable for determining percent sequence similarity are
the BLAST and BLAST 2.0 algorithms [see Altschul (1990) J. Mol. Biol. 215:
pp. 403-410; and “http://www .ncbi.nlm.nih.gov/” of the National Center for

" Biotechnology Information].

in a preferred homology comparison, the identity exists over a region of the
sequences that is at least 50 nucleotides in length.

The term “derivative” means a peptide comprising the peptide {or fragment, or
variant thereof) which is the gene product of the induced or up-regulated gene
in question. Thus, a derivative may include the peptide in question, and a
further peptide sequence which may introduce one or more additional epitopes.
The further peptide sequence should preferably not interfere with the basic
folding and thus conformational structure of the peptide in question. Examples
of a “derivative” are a fusion protein, a conjugate, and a graft. Thus, two or
more peptides (or fragments, or variants} may be joined together to form a
derivative. Alternatively, a peptide (or fragment, or variant) may be joined to an
unrelated molecule (eg. a peptide). Derivatives may be chemically synthesized,
but will be typically prepared by recombinant nucleic acid methods. Additional
components such as lipid, and/or polysaccharide, and/or polyketide components
may be included.

All of the molecules “fragment”, “variant” and “derivative” have a common
antigenic cross-reactivity and/or substantially the same in vivo biological
activity as the gene product of the induced or up-regulated gene in question
from which they are derived. For example, an antibody capable of binding to a
fragment, variant or derivative would be also capable of binding to the gene
product of the induced or up-regulated gene in question. It is a preferred feature
that the fragment, variant and derivative each possess the active site of the
peptide which is the induced or up-regulated peptide in question. Alternatively,
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all of the above embodiments of a peptide as described herein share a common
ability to induce a “recall response” of a T-lymphocyte which has been
previously exposed to an antigenic component of a mycobacterial infection.

In a preferred embodiment, the peptide is selected from the group consisting of
SEQIDNO: 1,3,5,7,9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79,
81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115,
117,119, 121, 123, 125, 127, 129, 131, 133, 135, and 137.

Described herein is a method of identifying a mycobacterial gene the
expression of which is induced or up-regulated during culture of a
mycobacterium under continuous culture conditions defined by a dissolved
oxygen tension of up to 10% air saturation measured at 37°C when compared
with a dissolved oxygen tension of at least 40% air saturation measured at
37°C, said method comprising:-

culturing a first mycobacterium under continuous culture conditions
defined by a dissolved oxygen tension of up to 10% air saturation measured at
37°C;

culturing a second mycobacterium under continuous culture conditions
defined by a dissolved oxygen tension of at least 40% air saturation measured
at 37°C,

obtaining first and second mRNA populations from said first and second
mycobacteria, respectively;

preparing first and second cDNA populations from said first and second
mRNA populations, respectively, during which cDNA preparation a detectable
label is introduced into the cDNA molecules of the first and second cDNA
populations;

isolating corresponding first and second cDNA molecules from the first
and second cDNA populations, respectively;

comparing relative amounts of label or corresponding signal emitted
from the label present in the isolated first and second cDNA molecules:

identifying a greater amount of label or signal provided by the isolated
first cDNA molecule than that provided by the isolated second cDNA molecule;
and

identifying the first cONA and the corresponding mycobacterial gene
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which is induced or up-regulated during culture of a mycobacterium under
continuous culture conditions defined by a dissolved oxygen tension of up to
10 % air saturation measured at 37°C.

Reference to gene throughout this specification embraces open reading frames
(ORFs).

The various embodiments described for the first aspect of the present invention
apply equally for other aspects of the present invention.

"Corresponding first and second cDNA molecules from the first and second
cDNA populations"” refers to cDNAs having substantially the same nucleotide
sequence. Thus, by isolating the cDNA copies relating to a given gene under
each culture condition (ie. high oxygen, and low oxygen), it is possible to
quantify the relative copy number of cDNA for that gene for each culture
condition. Since each cDNA copy has been produced from an mRNA molecule,
the cDNA copy number reflects the corresponding mRNA copy number for each
culture condition, and thus it is possible to identify induced or up-regulated
genes.

The mycobacterium is selected from the species M. phlei, M. smegmatis, M.
africanum, M. caneti, M. fortuitum, M. marinum, M. ulcerans, M. tuberculosis, M.
bovis, M. microti, M. avium, M. paratuberculosis, M. leprae, M. lepraemurium,
M. intracellulare, M. scrofulaceum, M. xenopi, M. genavense, M. kansasii, M.
simiae, M. szulgai, M. haemophilum, M. asiaticum, M. malmoense, M. vaccae
and M. shimoidei. Of particular interest are members of the MTC, preferably M.
tuberculosis. Similarly, all embodiments of the present invention may be based
on the above-identified mycobacterial sources.

Suitable media for culturing mycobacteria are described in Wayne, L.G. (1994)
[in Tuberculosis: Pathogenesis, Protection, and Control published by the
American Society for Microbiology, pp. 73-83]. These include Middlebrook 7H9
Medium [see Barker, L.P., et al. (1998) Molec. Microbiol., vol. 29(5), pp. 1167-
1177], and WOO00/52139 in the name of the present Applicant.

In one embodiment, the first and second cDNA molecules are isolated from the
corresponding cDNA populations by hybridisation to an array containing
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immobilised DNA sequences that are representative of each known gene (or
ORF) within a particular mycobacterial species’ genome. Thus, a first cDNA
may be considered "corresponding” to a second cDNA if both cDNAs hybridise
to the same immobilised DNA sequence. Alternatively, representative DNA
sequences from a particular mycobacterial strain, or from a number of different
species and/or strains may be employed in the array.

In one embodiment, the first and second cDNAs are prepared by incorporation
of a fluorescent label. The first and second cDNAs may incorporate labels
which fluoresce at different wavelengths, thereby permitting dual fluorescence
and simultaneous detection of two cDNA samples.

The type of label employed naturally determines how the output of the detection
method is read. When using fluorescent labels, a confocal laser scanner is
preferably employed.

In use, it is preferred that those genes (ie. as represented by cDNAs in the
detection assay) which are up-regulated by at least 1.5-fold under low oxygen
culture conditions vis-a-vis high oxygen culture conditions are selected. In
more preferred embodiments, the corresponding up-regulation selection
criterium is at least 2-fold, more preferably 3-fold, most preferably 4-fold. In
further embodiments up-regulation levels of at least 10-fold, preferably 50-fold
may be employed.

The preferred nucleic acid and peptide sequences are those that are up-
regulated by the above-identified levels.

According to one embodiment, fluorescently labelled cDNA sequences from low
and high oxygen cultured systems were allowed to hybridise with a whole
mycobacterial genome array. The first cONA population was labelled with
fluorescent label A, and the second cDNA population was labelled with
fluorescent label B. The array was scanned at two different wavelengths
corresponding to the excitable maxima of each dye and the intensity of the
emitted light was recorded. Multiple arrays were prepared for each cDNA and a
mean intensity value was calculated across the two cDNA populations for each
spot with each dye, against which relative induction or up-regulation was
quantified.
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In addition to the above mRNA isolation and cDNA preparation and labelling,
genomic DNA may be isolated from the first and second mycobacteria. Thus, in
a preferred embodiment, labelled DNA is also prepared from the isolated DNA.
The labelled DNA may be then included on each array as a control.

As an alternative to the above-described transcriptomics based method for
identifying up-regulated or induced genes, identification may be performed at
the protein level rather than at the mRNA level. In more detail, protein samples
may be removed from the first and second mycobacteria, and then exposed to
conventional separation techniques such as SDS-PAGE or non-denaturation
electrophoresis prior to conventional analysis such as by densitometer analysis.
By comparing the relative amounts of a particular protein from each of the first
and second mycobacteria, those proteins the production of which is up-
regulated or induced under oxygen limitation may be identified.

The preferred maximum dissolved oxygen tension threshold defining the low
oxygen culture condition is up to 5% air saturation measured at 37°C, more
preferably up to 2% air saturation measured at 37°C, and most preferably up to
1% air saturation measured at 37°C. The corresponding minimum DOT is
typically at least 0.5% air saturation measured at 37°C, preferably at least 1%
air saturation measured at 37°C.

Similarly, the preferred minimum dissolved oxygen tension threshold defining
the high oxygen culture condition is 45% air saturation measured at 37°C, and
more preferably 50% air saturation measured at 37°C.

The pH of the culture medium is preferably maintained between pH 6 and 8,
more preferably between pH 6.5 and 7.5, most preferably at about pH 6.9.

Preferred nucleic acid and peptide sequences are those that are up-regulated
under the above-identified DOT and pH conditions.

Also described herein is an inhibitor of a mycobacterial peptide, wherein the
peptide is encoded by a gene the expression of which is induced or up-
regulated during culture of a mycobacterium under continuous culture
conditions defined by a dissolved oxygen tension of up to 10% air saturation
measured at 37°C when
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compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C, and wherein the inhibitor is capable of preventing or
inhibiting the mycobacterial peptide from exerting its native biological effect.

Inhibition of the mycobacterial peptide may be effected at the nucleic acid level
(ie. DNA, or RNA), or at the peptide level.

In one embodiment, the inhibitor is capable of inhibiting one or more of acyl
carrier protein, monooxygenase, mycobactin synthesis protein, transcription
regulator, oxidoreductase, acyl CoA dehydrogenase, esterase/acetyl hydrolase,
cytochrome D, methyl transferase, transaminase, PPE protein, valyl-tRNA
synthetase, guanylate kinase, ketol acid reductoisomerase, ABC transporter,
ATP-binding protein, protoporphyrinogen oxidase, sigma factor, pyruvate
kinase, heat shock protein, and aminotransferase.

In a further embodiment, the inhibitor may be an antibiotic capable of targeting
the induced or up-regulated mycobacterial gene identifiable by the method
described herein, or the gene product thereof. The antibiotic is preferably
specific for the gene and/or gene product.

Inhibitors may be prepared utilizing the sequence information provided herein.
For example, this may be performed by overexpressing the peptide, purifying
the peptide, and then performing X-ray crystallography on the purified peptide
to obtain its molecular structure. Next, compounds are created which have
similar molecular structures to all or portions of the polypeptide or its substrate.
The compounds may be then combined with the peptide and attached thereto
so as to block one or more of its biological activities.

Also described herein are isolated or recombinant polynucleotides that bind to
the regions of the mycobacterial chromosome containing sequences that are
associated with induction/up-regulation under low oxygen tension (ie.
virulence), including antisense and triplex-forming polynucleotides. As used
herein, the term "binding" refers to an interaction or complexation between an
oligonucleotide and a target nucleotide sequence, mediated through hydrogen
bonding or other molecular forces. The term "binding" more specifically refers to
two types of internucleotide binding mediated through
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base-base hydrogen bonding. The first type of binding is "Watson-Crick-type"
binding interactions in which adenine-thymine (or adenine-uracil) and guanine-
cytosine base-pairs are formed through hydrogen bonding between the bases.
An example of this type of binding is the binding traditionally associated with the
DNA double helix and in RNA-DNA hybrids; this type of binding is normally
detected by hybridization procedures.

The second type of binding is "triplex binding". In general, triplex binding refers
to any type of base-base hydrogen bonding of a third polynucleotide strand with
a duplex DNA (or DNA-RNA hybrid) that is already paired in a Watson-Crick
manner.

In a preferred embodiment, the inhibitor may be an antisense nucleic acid
sequence which is complementary to at least part of the inducible or up-
regulatable gene.

The inhibitor, when in the form of a nucleic acid sequence, in use, comprises at
least 15 nucleotides, preferably at least 20 nucleotides, more preferably at least
30 nucleotides, and most preferably at least 50 nucleotides.

According to a second aspect of the invention, there is provided an antibody
which binds to a peptide selected from the group consisting of SEQ 1D NO: 1, 3,
5,7,9,11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49,
51, 53, 55, 57, 59, 61, 63, 65, 67,69, 71,73, 75,77, 79, 81, 83, 85, 87, 89, 91, 93,
95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127,
129, 131, 133, 135 and 137, or a variant thereof having at least 70% amino acid
homology therewith, or a derivative thereof, or a fragment thereof having at
least 10 amino acid residues, wherein said variant, derivative or fragment has a
common antigenic cross-reactivity to said isolated peptide, wherein the peptide
is encoded by a gene, the expression of which is induced or up-regulated during
culture of M. tuberculosis under continuous culture conditions defined by a
dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C, when used for preventing or treating a mycobacterial
infection.

The antibody preferably has specificity for the peptide in question, and following
binding thereto may initiate coating of the mycobacterium. Coating of the
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bacterium preferably leads to opsonization thereof. This, in turn, leads to the
bacterium being destroyed. It is preferred that the antibody is specific for the
mycobacterium (eg. species and/or strain) which is to be targeted.

Opsonization by antibodies may influence celiular entry and spread of
mycobacteria in phagocytic and non-phagocytic cells by preventing or
modulating receptor-mediated entry and replication in macrophages.
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The peptides, fragments, variants or derivatives described herein may be used
to produce antibodies, including polyclonal and monoclonal. If polyclonal
antibodies are desired, a selected mammal (eg. mouse, rabbit, goat, horse,
etc.) is immunized with an immunogenic polypeptide. Serum from the
immunized animal is collected and treated according to known procedures. If
serum containing polyclonal antibodies to a desired mycobacterial epitope
contains antibodies to other antigens, the polyclonal antibodies may be purified
by immunoaffinity chromatography.

Alternatively, general methodology for making monoclonal antibodies by
hybridomas involving, for example, preparation of immortal antibody-producing
cell lines by cell fusion, or other techniques such as direct transformation of B
lymphocytes with oncogenic DNA, or transfection with Epstein-Barr virus may
be employed.

The antibody employed in this aspect of the invention may belong to any
antibody isotype family, or may be a derivative or mimic thereof. Reference to
antibody throughout this specification embraces recombinantly produced
antibody, and any part of an antibody which is capable of binding to a
mycobacterial antigen.

In one embodiment the antibody belongs to the IgG, IgM or IgA isotype families.

In a preferred embodiment, the antibody belongs to the IgA isotype family.
Reference to the IgA isotype throughout this specification includes the secretory
form of this antibody (ie. slgA). The secretory component (SC) of slgA may be
added in vitro or in vivo. In the latter case, the use of a patient's natural SC
labelling machinery may be employed.

In one embodiment, the antibody may be raised against a peptide from a
member of the MTC, preferably against M. tuberculosis.

The antibody is capable of binding to a peptide selected from the group
consisting of SEQ ID NO: 1, 3,5, 7,9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,
33, 35, 37, 39, 41, 43, 45,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73,
75,77,79, 81, 83, 85, 87,89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111,
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, and 137 (or
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fragment, variant, or derivative thereof).

In a further embodiment, the antigen is an exposed component of a
mycobacterial bacillus. In another embodiment, the antigen is a cell surface
component of a mycobacterial bacillus.

The antibody of the present invention may be polyclonal, but is preferably
monoclonal.

Without being bound by any theory, it is possible that following mycobacterial
infection of a macrophage, the macrophage is killed and the bacilli are released.
It is at this stage that the mycobacteria are considered to be most vuinerable to
antibody attack. Thus, it is possible that the antibodies of the present invention
act on released bacilli following macrophage death, and thereby exert a post-
infection effect.

It is possible that the passive protection aspect (ie. delivery of antibodies) of the
present invention is facilitated by enhanced accessibility of the antibodies of the
present invention to antigens on mycobacterial bacilli harboured by the infected
macrophages. Indeed, acr expression is low during logarithmic growth, but
increases at the stationary or oxygen limiting stage, and particularly in
organisms which replicate within macrophages. As acr expression appears to
be necessary for mycobacterial infectivity, it is possible that antibody binding
may block macrophage infection by steric hindrance or disruption of its
oligomeric structure. Thus, antibodies acting on mycobacterial bacilli released
from killed, infected macrophages may interfere with the spread of re-infection
to fresh macrophages. This hypothesis involves a synergistic action between
antibodies and cytotoxic T cells, acting early after infection, eg. (yd and NK'T
cells, but could later involve also CD8 and CD4 cytotoxic T cells.

According to a third aspect of the invention, there is provided an attenuated M.
tuberculosis mycobacterium in which a gene has been modified thereby
tendering the mycobacterium substantially non-pathogenic, wherein the gene is
a gene the expression of which is induced or up-regulated during culture of

M. tuberculosis under continuous culture conditions defined by a dissolved
oxygen tension of up to 10% air saturation measured at 37°C when compared
with a dissolved oxygen tension of at least 40% air saturation measured at
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37°C, wherein said gene has a wild-type coding sequence corresponding to one
of the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68,70,72,74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106,
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136 and
138, when used for preventing or treating a mycobacterial infection.

The term "modified" refers to any genetic manipulation such as a nucleic acid or
nucleic acid sequence replacement, a deletion, or an insertion which renders
the mycobacterium substantially non-pathogenic. In one embodiment the entire
inducible or up-regulatable gene may be deleted.

The gene to be modified has a wild-type coding sequence corresponding to one
of the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24,
26, 28, 30, 32, 34, 36, 38,40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66,
68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106,
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136 and
138.

It will be appreciated that the wild-type sequences may include minor variations
depending on the Database employed.

According to a fourth aspect of the invention there is provided an attenuated
microbial carrier when used for preventing or treating a mycobacterial infection,
comprising a peptide selected from the group consisting of SEQ ID NO: 1, 3,5, 7,
9,11,13,15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51,
53, 55, 57, 59, 61, 63, 65, 67, 69, 71,73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95,
97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129,
131, 133, 135 and 137, or a variant thereof having at least 70% amino acid
homology therewith, or a derivative thereof, or a fragment thereof having at
least 10 amino acid residues, wherein said variant, derivative or fragment has a
common antigenic cross-reactivity to said isolated peptide, wherein said peptide
is encoded by a gene, the expression of which is induced or up-regulated during
culture of M. tuberculosis under continuous culture conditions defined by a
dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C.
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In use, the peptide (or fragment, variant or derivative) is either at least partially
exposed at the surface of the carrier, or the carrier becomes degraded in vivo
so that at least part of the peptide (or fragment, variant or derivative) is
otherwise exposed to a host's immune system.

In one embodiment, the attenuated microbial carrier is selected from the group
consisting of attenuated salmonella, attenuated vaccinia virus, attenuated
fowlpox virus, or attenuated M. bovis (eg. BCG strain).

The peptide is selected from the group consisting of SEQ ID NO: 1,3, 5,7, 9,
11,13, 15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55, 57, 59, 61, 63, 65, 67,69, 71, 73,75, 77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97,
99, 101, 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129,
131, 133, 135 and 137 (or fragment, variant, of derivative thereof).

According to a fifth aspect of the invention, there is provided a DNA plasmid
comprising a promoter, a polyadenylation signal and a DNA sequence selected
from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64,
66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104,
106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136
and 138, or a variant thereof having at least 70% nucleotide sequence identity
therewith, or a derivative thereof, or a fragment thereof having at least 15
nucleotides, wherein the peptide encoded by said variant, derivative or
fragment has a common antigenic cross-reactivity to the peptide encoded by
said DNA sequence, wherein said DNA sequence corresponds to the coding
sequence of a gene, the expression of which is induced or up-regulated during
culture of a wild-type version of M. tuberculosis under continuous culture
conditions defined by a dissolved oxygen tension of up to 10% air saturation
measured at 37°C when compared with a dissolved oxygen tension of at least
40% air saturation measured at 37°C, wherein the promoter and
polyadenylation signal are operably linked to the DNA sequence, when used for
preventing or treating a mycobacterial infection.

The term DNA “fragment” used in this invention will usually comprise at least
about 5 codons (15 nucleotides), more usually at least about 7 to 15 codons,
and most preferably at least about 35 codons. This number of nucleotides is
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usually about the minimal length required for a successful probe that would
hybridize specifically with such a sequence.

In preferred embodiments, the DNA “fragment” has a nucleotide length which is
at least 50%, preferably at least 70%, and more preferably at least 80% that of
the coding sequence of the corresponding induced/up-regulated gene.

The term DNA “variant” means a DNA sequence which has substantial
homology or substantial similarity to the coding sequence (or a fragment
thereof) of an induced/up-regulated gene. A nucleic acid or fragment thereof is
“substantially homologous” (or “substantially similar”) to another if, when
optimally aligned (with appropriate nucleotide insertions or deletions) with the
other nucleic acid (or its complementary strand), there is nucleotide sequence
identity in at least about 60% of the nucleotide bases, usually at least about
70%, more usually at least about 80%, preferably at least about 90%, and more
preferably at least about 95 to 98% of the nucleotide bases. Homology
determination is performed as described supra for peptides.
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Alternatively, a DNA “variant” is substantially homologous (or substantially
similar) with the coding sequence (or a fragment thereof) of an induced/up-
regulated gene when they are capable of hybridizing under selective
hybridization conditions. Selectivity of hybridization exists when hybridization
occurs which is substantially more selective than total lack of specificity.
Typically, selective hybridization will occur when there is at least about 65%
homology over a stretch of at least about 14 nucleotides, preferably at least
about 70%, more preferably at least about 75%, and most preferably at least
about 90%. See, Kanehisa (1984) Nuc. Acids Res. 12:203-213. The length of
homology comparison, as described, may be over longer stretches, and in
certain embodiments will often be over a stretch of at least about 17
nucleotides, usually at least about 20 nucleotides, more usually at least about
24 nucleotides, typically at least about 28 nucleotides, more typically at least
about 32 nucleotides, and preferably at least about 36 or more nucleotides.

Nucleic acid hybridization will be affected by such conditions as salt
concentration (eg. NaCl), temperature, or organic solvents, in addition to the
base composition, length of the complementary strands, and the number of
nucleotide base mismatches between the hybridizing nucleic acids, as will be
readily appreciated by those skilled in the art. Stringent temperature conditions
are preferably employed, and generally include temperatures in excess of 30°C,
typically in excess of 37°C and preferably in excess of 45°C. Stringent salt
conditions will ordinarily be less than 1000 mM, typically less than 500 mM,
and preferably less than 200 mM. The pH is typically between 7.0 and 8.3.
However, the combination of parameters is much more important than the
measure of any single parameter. See, eg., Wetmur and Davidson (1968) J.
Mol. Biol. 31:349-370. ‘

The term DNA “derivative” means a DNA polynucleotide which comprises a
DNA sequence (or a fragment, or variant thereof) corresponding to the coding
sequence of the induced/up-regulated gene and an additional DNA sequence
which is not naturally associated with the DNA sequence corresponding to the
coding sequence. The comments on peptide derivative supra also apply to DNA
“derivative”. A “derivative” may, for example, include two or moare coding
sequences of a mycobacterial operon that is induced during oxygen limitation.
Thus, depending on the presence or abhsence of a non-coding region between
the coding sequences, the expression product/s of such a “derivative” may be
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a fusion protein, or separate peptide products encoded by the individual coding
regions.

The above terms DNA “fragment”, “variant”, and “derivative” have in common
with each other that the resulting peptide products have cross-reactive antigenic
properties which are substantially the same as those of the corresponding wild-
type peptide. Preferably all of the peptide products of the above DNA molecule
embodiments of the present invention bind to an antibody which also binds to
the wild-type peptide. Alternatively, ali of the above peptide products are
capable of inducing a “recall response” of a T lymphocyte which has been
previously exposed to an antigenic component of a mycobacterial infection.

The promoter and polyadenylation signal are preferably selected so as to
ensure that the gene is expressed in a eukaryotic cell. Strong promoters and
polyadenylation signals are preferred.

In a sixth aspect, the present invention provides an isolated RNA sequence
which is encoded by a DNA sequence selected from the group consisting of
SEQIDNO: 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80,
82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116,
118, 120, 122, 124, 126, 128, 130, 132, 134, 136 and 138, or a variant thereof
having at least 70% nucleotide sequence identity therewith, or a derivative
thereof, or a fragment thereof having at least 15 nucleotides, wherein the
peptide encoded by said variant, derivative or fragment has a common
antigenic cross-reactivity to the peptide encoded by said DNA sequence,
wherein the DNA sequence corresponds to the coding sequence of a gene
which is induced or up-regulated during culture of M. tuberculosis under
continuous culture conditions defined by a dissolved oxygen tension of up to
10% air saturation measured at 37°C when compared with a dissolved oxygen
tension of at least 40% air saturation measured at 37°C, when used for
preventing or treating a mycobacterial infection.

An “isolated” RNA is an RNA which is substantially separated from other
mycobacterial components that naturally accompany the sequences of interest,
eg., ribosomes, polymerases, and other mycobacterial polynucleotides such as
DNA and other chromosomal sequences.
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The above RNA molecule may be introduced directly into a host cell as, for
example, a component of a vaccine.

Alternatively the RNA molecule may be incorporated into an RNA vector prior to
administration.

In a seventh aspect, the present invention provides an RNA vector when used
for preventing or treating a mycobacterial infection, comprising the RNA
sequence of the sixth aspect and an integration site for a chromosome of a host
cell.

The polynucleotide sequences (DNA and RNA) of the present invention include
a nucleic acid sequence which has been removed from its naturally occurring
environment, and recombinant or cloned DNA isolates and chemically
synthesized analogues or analogues biologically synthesized by heterologous
systems.
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The term “recombinant” as used herein intends a polynucleotide of genomic,
cDNA, semisynthetic, or synthetic origin which, by virtue of its origin or
manipulation: (1) is not associated with all or a portion of a polynucleotide with
which it is associated in nature; or (2) is linked to a polynucleotide other than
that to which it is linked in nature; and (3) does not occur in nature. This artificial
combination is often accomplished by either chemical synthesis means, or by
the artificial manipulation of isolated segments of nucleic acids, eg., by genetic
engineering techniques. Such is usually done to replace a codon with a
redundant codon encoding the same or a conservative amino acid, while
typically introducing or removing a sequence recognition site. Alternatively, it is
performed to join together nucleic acid segments of desired functions to
generate a desired combination of functions.

In embodiments of the invention the polynucleotides may encode a peptide
which is induced or up-regulated under low oxygen tension. A nucleic acid is
said to “encode” a peptide if, in its native state or when manipulated, it can be
transcribed and/or translated to produce the peptide or a fragment or variant or
derivative thereof. The anti-sense strand of such a nucleic acid is also said to
encode the sequence.

Also contemplated are expression vectors comprising the polynucleotide of
interest. Expression vectors generally are replicable polynucleotide constructs
that encode a peptide operably linked to suitable transcriptional and
translational regulatory elements. Examples of regulatory elements usually
included in expression vectors are promoters, enhancers, ribosomal binding
sites, and transcription and translation initiation and termination sequences.
These regulatory elements are operably linked to the sequence to be
translated. A nucleic acid sequence is operably linked when it is placed into a
functional relationship with another nucleic acid sequence. For instance, a
promoter is operably linked to a coding sequence if the promoter affects its
transcription or expression. Generally, operably linked means that the DNA
sequences being linked are contiguous and, where necessary to join two
protein coding regions, contiguous and in reading frame. The regulatory
elements employed in the expression vectors containing a polynucleotide
encoding a virulence factor are functional in the host cell used for expression.

The polynucleotides described herein may be prepared by any means known in
the art. For example, large amounts of the polynucleotides may be produced by
replication in a suitable host cell. The natural or synthetic DNA fragments

coding for a desired fragment will be incorporated into recombinant nucleic acid
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constructs, typically DNA constructs, capable of introduction into and replication
in a prokaryotic or eukaryotic cell. Usually the DNA constructs will be suitable
for autonomous replication in a unicellular host, such as yeast or bacteria, but
may also be intended for introduction to and integration within the genome of a
cultured insect, mammalian, plant or other eukaryotic cell lines.

The polynucleotides described herein may also be produced by chemical
synthesis, e.g., by the phosphoramidite method or the triester method, and may
be performed on commercial automated oligonucleotide synthesizers. A double-
stranded fragment may be obtained from the single stranded product of
chemical synthesis either by synthesizing the complementary strand and
annealing the strand together under appropriate conditions or by adding the
complementary strand using DNA polymerase with an appropriate primer
sequence.

DNA constructs prepared for introduction into a prokaryotic or eukaryotic host
will typically comprise a replication system recognized by the host, including the
intended DNA fragment encoding the desired peptide, and will preferably also
include transcription and translational initiation regulatory sequences operably
linked to the polypeptide encoding segment. Expression vectors may include,
for example, an origin of replication or autonomously replicating sequence
(ARS) and expression control sequences, a promoter, an enhancer and
necessary processing information sites, such as ribosome-binding sites, RNA
splice sites, polyadenylation sites, transcriptional terminator sequences, and
mMRNA stabilizing sequences. Secretion signals from polypeptides secreted
from the host cell of choice may also be included where appropriate, thus
allowing the protein to cross and/or lodge in cell membranes, and thus attain its
functional topology or be secreted from the cell.

Appropriate promoter and other necessary vector sequences are selected so as
to be functional in the host, and may, when appropriate, include those naturally
associated with mycobacterial genes. Promoters such as the trp, lac and phage
promoters, tRNA promoters and glycolytic enzyme promoters may be used in
prokaryotic hosts. Useful yeast promoters include the promoter regions for
metallothionein, 3-phosphoglycerate kinase or other glycolytic enzymes such as
enolase or glyceraldehyde-3-phosphate dehydrogenase, enzymes responsible
for maltose and galactose utilization, and others.

Appropriate non-native mammalian promoters may include the early and late
promoters from SV40 or promoters derived from murine moloney leukemia
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virus, mouse mammary tumour virus, avian sarcoma viruses, adenovirus I,
bovine papilloma virus or polyoma. In addition, the construct may be joined to
an amplifiable gene (e.g., DHFR) so that multiple copies of the gene may be
made.

While such expression vectors may replicate autonomously, they may less
preferably replicate by being inserted into the genome of the host cell.

Expression and cloning vectors will likely contain a selectable marker, a gene
encoding a protein necessary for the survival or growth of a host cell
transformed with the vector. The presence of this gene ensures the growth of
only those host cells which express the inserts. Typical selection genes encode
proteins that (a) confer resistance to antibiotics or other toxic substances, e.g.
ampicillin, neomycin, methotrexate, etc.; (b) complement auxotrophic
deficiencies; or (c) supply critical nutrients not available from complex media,
e.g. the gene encoding D-alanine racemase for Bacilli. The choice of
appropriate selectable marker will depend on the host cell.

The vectors containing the nucleic acids of interest can be transcribed in vitro
and the resulting RNA introduced into the host cell (e.g., by injection), or the
vectors can be introduced directly into host cells by methods which vary
depending on the type of cellular host, including electroporation; transfection
employing calcium chloride, rubidium chloride, calcium phosphate, DEAE-
dextran, or other substances; microprojectile bombardment; lipofection;
infection (where the vector is an infectious agent, such as a retroviral genome).
The cells into which have been introduced nucleic acids described above are
meant to also include the progeny of such cells.

Large quantities of the nucleic acids and peptides described herein may be
prepared by expressing the nucleic acids or portions thereof in vectors or other
expression vehicles in compatible prokaryotic or eukaryotic host cells. The most
commonly used prokaryotic hosts are strains of Escherichia coli, although other
prokaryotes, such as Bacillus subtilis or Pseudomonas may also be used.

Mammalian or other eukaryotic host cells, such as those of yeast, flamentous
fungi, plant, insect, amphibian or avian species, may also be useful for
production of the proteins described herein. Propagation of mammalian cells in
culture is per se well known. Examples of commonly used mammalian host cell
lines are VERO and Hel a cells, Chinese hamster ovary (CHO) cells, and WI38,
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BHK, and COS cell lines, although other cell lines may be appropriate, e.g., to
provide higher expression, desirable glycosylation patterns.

Clones are selected by using markers depending on the mode of the vector
construction. The marker may be on the same or a different DNA molecule,
preferably the same DNA molecule. The transformant may be screened or,
preferably, selected by any of the means well known in the art, e.g., by
resistance to such antibiotics as ampicillin, tetracycline.

The polynucleotides described herein may be inserted into the host cell by any
means known in the art, including for example, transformation, transduction,
and electroporation. As used herein, "recombinant host cells”, "host cells",
“cells”, "cell lines", "cell cultures”, and other such terms denoting
microorganisms or higher eukaryotic cell lines cultured as unicellular entities
refer to cells which can be, or have been, used as recipients for recombinant
vector or other transfer DNA, and include the progeny of the original cell which
has been transformed. It is understood that the progeny of a single parental cell
may not necessarily be completely identical in morphology or in genomic or
total DNA complement as the original parent, due to natural, accidental, or
deliberate mutation. "Transformation”, as used herein, refers to the insertion of
an exogenous polynucleotide into a host cell, irrespective of the method used
for the insertion, for example, direct uptake, transduction, f-mating or
electroporation. The exogenous polynucleotide may be maintained as a non-
integrated vector, for example, a plasmid, or alternatively, may be integrated
into the host cell genome.

In one embodiment, a DNA plasmid or RNA vector may encode a component of
the immune system which is specific to an immune response following
challenge with a peptide, wherein said peptide is encoded by a mycobacterial
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gene which is induced or up-regulated during oxygen limitation of mycobacterial
growth.

An example of such a component is an antibody to the peptide product of an
induced or up-regulated gene. Thus, in one embodiment, the nucleic acid
sequence (eg. DNA piasmid or RNA vector) encodes the antibody in question.

An eighth aspect provides use of an isolated M. tuberculosis peptide selected
from the group consisting of SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21, 23,
25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,
69, 71,73,75,77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107,
109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or
a variant thereof having at least 70% amino acid homology therewith, or a
derivative thereof, or a fragment thereof having at least 10 amino acid residues,
wherein said variant, derivative or fragment has a common antigenic cross-
reactivity to said isolated peptide, wherein the peptide is encoded by a gene the
expression of which is induced or up-regulated during culture of M. tuberculosis
under continuous culture conditions defined by a dissolved oxygen tension of
up to 10% air saturation measured at 37°C when compared with a dissolved
oxygen tension of at least 40% air saturation measured at 37°C,

an antibody according to the second aspect,

an attenuated mycobacterium according to the third aspect,

an attenuated microbial carrier according to the fourth aspect,

a DNA sequence selected from the group consisting of SEQ ID NO: 2,
4,6,8, 10,12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88,
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,
124,126, 128, 130, 132, 134, 136 and 138, or a variant thereof having at least
70% nucleotide sequence identity therewith, or a derivative thereof, or a
fragment thereof having at least 15 nucleotides, wherein the peptide encoded
by said variant, derivative or fragment has a common antigenic cross-reactivity
to the peptide encoded by said DNA sequence, wherein said DNA sequence
corresponds to the coding sequence of a gene which is induced or up-regulated
during culture of M. tuberculosis under continuous culture conditions defined by
a dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C or a fragment or variant or derivative of said DNA sequence,
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a DNA plasmid according to the fifth aspect,

an RNA sequence according to the sixth aspect, and/or

an RNA vector according to the seventh aspect,
in the manufacture of a medicament for treating or preventing a mycobacterial
infection.

The term "preventing” includes reducing the severity/intensity of, or initiation of,
a mycobacterial infection.

The term "treating" includes post-infection therapy and amelioration of a
mycobacterial infection.

In a ninth aspect, there is provided a method of treating or preventing a
mycobacterial infection, by administering to a patient an isolated M. tuberculosis
peptide selected from the group consisting of SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15,
17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59,
61,63, 65, 67,69, 71,73, 75,77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101,
103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133,
135 and 137, or a variant thereof having at least 70% amino acid homology
therewith, or a derivative thereof, or a fragment thereof having at least 10 amino
acid residues, wherein said variant, derivative or fragment has a common
antigenic cross-reactivity to said isolated peptide, wherein the peptide is
encoded by a gene the expression of which is induced or up-regulated during
culture of M. tuberculosis under continuous culture conditions defined by a
dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C,

an antibody according to the second aspect,

an attenuated mycobacterium according to the third aspect,

an attenuated microbial carrier according to the fourth aspect,

a DNA sequence selected from the group consisting of SEQ ID NO: 2,
4,6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88,
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,
124, 126, 128, 130, 132, 134, 136 and 138, or a variant thereof having at least
70% nucleotide sequence identity therewith, or a derivative thereof, or a
fragment thereof having at least 15 nucleotides, wherein the peptide encoded
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by said variant, derivative or fragment has a common antigenic cross-reactivity
to the peptide encoded by said DNA sequence, wherein said DNA sequence
corresponds to the coding sequence of a gene which is induced or up-regulated
during culture of M. tuberculosis under continuous culture conditions defined by
a dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C or a fragment or variant or derivative of said DNA sequence,

a DNA plasmid according to the fifth aspect,

an RNA sequence according to the sixth aspect, and/or

an RNA vector according to the seventh aspect.

The medicament may be administered by conventional routes, eg. intravenous,
intraperitoneal, intranasal routes.
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The immunogenicity of the epitopes of the peptides described herein may be
enhanced by preparing them in mammalian or yeast systems fused with or
assembled with particle-forming proteins such as, for example, that associated
with hepatitis B surface antigen. Vaccines may be prepared from one or more
immunogenic peptides described herein.

Typically, such vaccines are prepared as injectables, either as liquid solutions
or suspensions; solid forms suitable for solution in, or suspension in, liquid prior
to injection may also be prepared. The preparation may also be emulsified, or
the peptide encapsulated in liposomes. The active immunogenic ingredients are
often mixed with excipients which are pharmaceutically acceptable and
compatible with the active ingredient. Suitable excipients are, for example,
water, saline, dextrose, glycerol, ethanol, or the like and combinations thereof.
In addition, if desired, the vaccine may contain minor amounts of auxiliary
substances such as wetting or emulsifying agents, pH buffering agents, and/or
adjuvants which enhance the effectiveness of the vaccine. Examples of
adjuvants which may be effective include but are not limited to: aluminum
hydroxide, N-acetyl-muramyl-L-threonyl-D-isoglutamine (thr-MDP), N-acetyl-
nor-muramyl-L-alanyl-D-isoglutamine (CGP 11637, referred to as nor-MDP), N-
acetylmuramyl-L-alanyl-D-isoglutaminyl-L-alanine-2-(1'-2'-dipalmitoyl-sn -
glycero-3-hydroxyphosphoryloxy)-ethylam ine (CGP 19835A, referred to as
MTP-PE), and RIBI, which contains three components extracted from bacteria,
monophosphoryl lipid A, trehalose dimycolate and cell wall skeleton
(MPL+TDM+CWS) in a 2% squalene/Tween 80 emulsion.

The vaccines are conventionally administered parenterally, by injection, for
example, either subcutaneously or intramuscularly. Additional formulations
which are suitable for other modes of administration include suppositories and,
in some cases, oral formulations or formulations suitable for distribution as
aerosols. For suppositories, traditional binders and carriers may include, for
example, polyalkylene glycols or triglycerides; such suppositories may be
formed from mixtures containing the active ingredient in the range of 0.5% to
10%, preferably 1%-2%. Oral formulations include such normally employed
excipients as, for example, pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, sodium saccharine, cellulose, magnesium carbonate, and
the like. These compositions take the form of solutions, suspensions, tablets,
pills, capsules, sustained release formulations or powders and contain
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10%-95% of active ingredient, preferably 25%-70%.

The peptides may be formulated into the vaccine as neutral or salt forms.
Pharmaceutically acceptable salts include the acid addition salts (formed with
free amino groups of the peptide) and which are formed with inorganic acids
such as, for example, hydrochloric or phosphoric acids, or with organic acids
such as acetic, oxalic, tartaric, maleic, and the like. Salts formed with the free
carboxyl groups may also be derived from inorganic bases such as, for example,
sodium, potassium, ammonium, calcium, or ferric hydroxides, and such organic
bases as isopropylamine, trimethylamine, 2-ethylamino ethanol, histidine,
procaine, and the like.

The vaccines are administered in a manner compatible with the dosage
formulation, and in such amount as will be prophylactically and/or
therapeutically effective. The quantity to be administered, which is generally in
the range of 5 micrograms to 250 micrograms of antigen per dose, depends on
the subject to be treated, capacity of the subject's immune system to
synthesize antibodies, and the degree of protection desired. Precise amounts
of active ingredient required to be administered may depend on the judgment
of the practitioner and may be peculiar to each subject.

The vaccine may be given in a single dose schedule, or preferably in a multiple
dose schedule. A multiple dose schedule is one in which a primary course of
vaccination may be with 1-10 separate doses, followed by other doses given
at subsequent time intervals required to maintain and or re-enforce the immune
response, for example, at 1-4 months for a second dose, and if needed, a
subsequent dose(s) after several months. The dosage regimen will also, at least
in part, be determined by the need of the individual and be dependent upon the
judgment of the practitioner.

In addition, the vaccine containing the immunogenic mycobacterial anfigen(s)
may be administered in conjunction with other immunorégulatory agents, for
example, immunoglobulins, as well as antibiotics.

The outcome of administering antibody-containing compositions may depend
on the efficiency of transmission of antibodies to the site of infection. In the
case of a mycobacterial respiratory infection (eg. a M. tuberculosis infection),
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this may be facilitated by efficient transmission of antibodies to the lungs.

In one embodiment the medicament may be administered intranasally (i.n.). This
mode of delivery corresponds to the route of delivery of a M. tuberculosis
infection and, in the case of antibody delivery, ensures that antibodies are
present at the site of infection to combat the bacterium before it becomes
intracellular and also during the period when it spreads between cells.

An intranasal composition may be administered in droplet form having
approximate diameters in the range of 100-5000pm, preferably 500-4000um,
more preferably 1000-3000um. Alternatively, in terms of volume, the droplets
would be in the approximate range of 0.001-100ul, preferably 0.1-50ul, more
preferably 1.0-25l.

Intranasal administration may be achieved by way of applying nasal droplets or
via a nasal spray.

In the case of nasal droplets, the droplets may typically have a diameter of
approximately 1000-3000 um and/or a volume of 1-25 ul.

In the case of a nasal spray, the droplets may typically have a diameter of
approximately 100-1000 ym and/or a volume of 0.001-1 ul.

It is possible that, following i.n. delivery of antibodies, their passage to the
lungs is facilitated by a reverse flow of mucosal secretions, although
mucociliary action in the respiratory tract is thought to take particles within the
mucus out of the lungs. The relatively long persistence in the lungs’ lavage,
fast clearance from the bile and lack of transport to the saliva of some
antibodies suggest the role of mucosal site specific mechanisms.

In a different embodiment, the medicament may be delivered in an aerosol
formulation. The aerosol formulation may take the form of a powder,
suspension or solution.

The size of aerosol particles is one factor relevant to the delivery capability of
an aerosol. Thus, smaller particles may travel further down the respiratory
airway towards the alveoli than would larger particles. In one embodiment, the
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aerosol particles have a diameter distribution to facilitate delivery along the
entire length of the bronchi, bronchioles, and alveoli. Alternatively, the particle
size distribution may be selected to target a particular section of the respiratory
airway, for example the alveoli.

The aerosol particles may be delivered by way of a nebulizer or nasal spray.

In the case of aerosol delivery of the medicament, the particles may have
diameters in the approximate range of 0.1-50um, preferably 1-25pm, more

‘preferably 1-bum.

The aerosol formulation of the medicament of the present invention may
optionally contain a propellant and/or surfactant.

By controlling the size of the droplets which are to be administered to a patient
to within the defined range of the present invention, it is possible to
avoid/minimise inadvertent antigen delivery to the alveoli and thus avoid alveoli-
associated pathological problems such as inflammation and fibrotic scarring of
the lungs.

l.n. vaccination engages both T and B cell mediated effector mechanisms in
nasal and bronchus associated mucosal tissues, which differ from other
mucosae-associated lymphoid tissues.

The protective mechanisms invoked by the intranasal route of administration
may include: the activation of T lymphocytés with preferential lung homing;
upregulation of co-stimulatory molecules, eg. B7.2; and/or activation of
macrophages or secretory IgA antibodies.

Intranasal delivery of antigens may facilitate a mucosal antibody response is
invoked which is favoured by a shift in the T cell response toward the Th2
phenotype which helps antibody production. A mucosal response is
characterised by enhanced IgA production, and a Th2 response is characterised
by enhanced IL-4 production.

Intranasal delivery of mycobacterial antigens allows targeting of the antigens
to submucosal B cells of the respiratory system. These B cells are the major
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local IgA-producing cells in mammals and intranasal delivery facilitates a rapid
increase in IgA production by these cells against the mycobacterial antigens.

In one embodiment administration of the medicament comprising a
mycobacterial antigen stimulates IgA antibody production, and the IgA antibody
binds to the mycobacterial antigen. In another embodiment, a mucosal and/or
Th2 immune response is stimulated.

In another embodiment monoclonal antibodies, in particular, may be used to
raise anti-idiotype antibodies. Anti-idiotype antibodies are immunoglobulins
which carry an "internal image" of the antigen of the infectious agent against
which protection is desired. These anti-idiotype antibodies may also be useful
for treatment, vaccination and/or diagnosis of mycobacterial infections.

In a tenth aspect, the invention provides use of an isolated M. tuberculosis
peptide selected from the group consisting of SEQ IDNO: 1, 3, 5,7, 9, 11, 13, 15,
17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59,
61,63, 65, 67,69, 71,73,75,77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101,
103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133,
135 and 137, or a variant thereof having at least 70% amino acid homology
therewith, or a derivative thereof, or a fragment thereof having at least 10 amino
acid residues, wherein said variant, derivative or fragment has a common
antigenic cross-reactivity to said isolated peptide, wherein the peptide is
encoded by a gene the expression of which is induced or up-regulated during
culture of M. tuberculosis under continuous culture conditions defined by a
dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C,

an antibody according to the second aspect,

or a polynucleotide probe comprising at least 8 nucleotides wherein
said probe binds to at least part of a gene which is induced or up-regulated
during culture of M. tuberculosis under continuous culture conditions defined by
a dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C,
in the manufacture of a diagnostic reagent for identifying a mycobacterial
infection.
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The peptides described herein and antibodies to them are useful in
immunoassays to detect the presence of antibodies to mycobacteria, or the
presence of the virulence associated antigens in biological samples. Design of
the immunoassays is subject to a great deal of variation, and many formats are
known in the art. The immunoassay may utilize at least one epitope derived
from a peptide described herein. In one embodiment, the immunoassay uses a
combination of such epitopes. These epitopes may be derived from the same or
from different bacterial peptides, and may be in separate recombinant or natural
peptides, or together in the same recombinant peptides.

An immunoassay may use, for example, a monoclonal antibody directed
towards a virulence associated peptide epitope(s), a combination of monoclonal
antibodies directed towards epitopes of one mycobacterial antigen, monoclonal
antibodies directed towards epitopes of different mycobacterial antigens,
polyclonal antibodies directed towards the same antigen, or polycional
antibodies directed towards different antigens. Protocols may be based, for
example, upon competition, or direct reaction, or sandwich type assays.
Protocols may also, for example, use solid supports, or may be by
immunoprecipitation. Most assays involve the use of labelled antibody or
polypeptide; the labels may be, for example, enzymatic, fluorescent,
chemiluminescent, radioactive, or dye molecules. Assays which amplify the
signals from the probe are also known; examples of which are assays which
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utilize biotin and avidin, and enzyme-labelled and mediated immunoassays, such
as ELISA assays.

Typically, an immunoassay for an antibody(s) to a peptide, will involve selecting
and preparing the test sample suspected of containing the antibodies, such as
a biological sample, then incubating it with an antigenic (i.e.,
epitope-containing) peptide(s) under conditions that allow antigen-antibody
complexes to form, and then detecting the formation of such complexes. The
immunoassay may be of a standard or competitive type.

The peptide is typically bound to a solid support to facilitate separation of the
sample from the peptide after incubation. Examples of solid supports that can
be used are nitrocellulose (e.g., in membrane or microtiter well form), polyvinyl
chloride (e.g., in sheets or microtiter wells), polystyrene latex (e.g., in beads or
microtiter plates, polyvinylidine fluoride (known as Immulon), diazotized paper,
nylon membranes, activated beads, and Protein A beads. For example,
Dynatech Immulon microtiter plates or 60 mm diameter polystyrene beads
(Precision Plastic Ball) may be used. The solid support containing the antigenic
peptide is typically washed after separating it from the test sample, and prior
to detection of bound antibodies.

Complexes formed comprising antibody (or, in the case of competitive assays,
the amount of competing antibody) are detected by any of a number of known
technigques, depending on the format. For example, unlabelled antibodies in the
complex may be detected using a conjugate of antixenogeneic Ilg complexed
with a label, (e.g., an enzyme label).

In immunoassays where the peptides are the analyte, the test sample, typically
a biological sample, is incubated with antibodies directed against the peptide
under conditions that allow the formation of antigen-antibody complexes. it
may be desirable to treat the biological sample to release putative bacterial
components prior to testing. Various formats can be employed. For example,
a "sandwich assay” may be employed, where antibody bound to a solid support
is incubated with the test sample; washed; incubated with a second, labelled
antibody to the analyte, and the support is washed again. Analyte is detected
by determining if the second antibody is bound to the support. In a competitive
format, a test sample is usually incubated with antibody and a labelled,
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competing antigen is also incubated, either sequentially or simultaneously.
Also, described herein is an immunoassay kit comprised of one or more
peptides described herein, or one or more antibodies to said peptides, and a

buffer, packaged in suitable containers.

As used herein, a "biological sample" refers to a sample of tissue or fluid
isolated from an individual, including but not limited to, for example, plasma,
serum, spinal fluid, lymph fluid, the external sections of the skin, respiratory,
intestinal, and genitourinary tracts, tears, saliva, milk, blood cells, tumours,
organs, and also samples of in vitro cell culture constituents (including but not
limited to conditioned medium resulting from the growth of cells in cell culture
medium, putatively virally infected cells, recombinant cells, and cell
components).

In a related diagnostic assay, described herein are nucleic acid probes for
detecting a mycobacterial infection.

Using the polynucleotides described herein as a basis, oligomers of
approximately 8 nucleotides or more can be prepared, either by excision from
recombinant polynucleoctides or synthetically, which hybridize with the
mycobacterial sequences, and are useful in identification of mycobacteria. The
probes are a length which allows the detection of the induced or up-regulated
sequences by hybridization. While 6-8 nucleotides may be a workable length,
sequences of 10-12 nucleotides are preferred, and at least about 20
nucleotides appears optimal. These probes can be prepared using routine
methods, including automated oligonucleotide synthetic methods. For use as
probes, complete complementarity is desirable, though it may be unnecessary
as the length of the fragment is increased.

For use of such probes as diagnostics, the biological sample to be analyzed,
such as blood or serum, may be treated, if desired, to extract the nucleic acids
contained therein. The resulting nucleic acid from the sample may be subjected
to gel electrophoresis or other size separation techniques; alternatively, the
nucleic acid sample may be dot blotted without size separation. The probes are
usually labeled. Suitable labels, and methods for labeling probes are known in
the art, and include, for example, radioactive labels incorporated by nick
translation or kinasing, biotin, fluorescent probes, and chemiluminescent
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probes. The nucleic acids extracted from the sample are then treated with the
labeled probe under hybridization conditions of suitable stringencies.

The probes may be made completely complementary to the virulence encoding
polynucleotide. Therefore, usually high stringency conditions are desirable in
order to prevent false positives. The stringency of hybridization is determined
by a number of factors during hybridization and during the washing procedure,
including temperature, ionic strength, length of time, and concentration of formamide.

It may be desirable to use amplification techniques in hybridization assays.
Such techniques are known in the art and include, for example, the polymerase
chain reaction (PCR) technique.

The probes may be packaged into diagnostic kits. Diagnostic kits include the
probe DNA, which may be labeled; alternatively, the probe DNA may be
unlabeled and the ingredients for labeling may be included in the kit in separate
containers. The kit may also contain other suitably packaged reagents and
materials needed for the particular hybridization protocol, for example,
standards, as well as instructions for conducting the test.

A peptide (or fragment or variant or derivative) as described herein may be
used in a diagnostic assay to detect the presence of a T-lymphocyte which T
lymphocyte has been previously exposed to an antigenic component of a
mycobacterial infection in a patient.

In more detail, a T-lymphocyte which has been previously exposed to a
particular antigen will be activated on subsequent challenge by the same
antigen. This activation provides a means for identifying a positive diagnosis of
mycobacterial infection. In contrast, the same activation is not achieved by a
T-lymphocyte which has not been previously exposed to the particular antigen.

The above “activation” of a T-lymphocyte is sometimes referred to as a “recall
response” and may be measured, for example, by determining the release of
interferon (eg. IFN-Y) from the activated T-lymphocyte. Thus, the presence of
a mycobacterial infection in a patient may be determined by the release of a
minimum concentration of interferon from a T-lymphocyte after a defined time
period following in vitro challenge of the T-lymphocyte with a peptide (or




2002317940 25 May 2007
5

-33-

Fragment or variant or derivative) described herein.

In use, a biological sample containing T-lymphocytes is taken from a patient,
and then challenged with a peptide (or fragment, variant, or derivative thereof)
described herein.

The above T-lymphocyte diagnostic assay may include an antigen presenting
cell (APC) expressing at least one major histocompatibility complex (MHC]) class
Il molecule expressed by the patient in question. The APC may be inherently
provided in the biological sample, or may be added exogenously. In one
embodiment, the T-lymphocyte is a CD4 T-lymphocyte.
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Example 1 - continuous culture of mycobacteria
Materials and Methods
Strain

Studies were performed with M. tuberculosis strain H37Rv (NCTC cat. no.
7416) - a representative strain of M.fuberculosis. Stock cultures were grown
on Middlebrook 7H10 + OADC for 3 weeks at 37 £ 2°C harvested and stored
at -70°C as a dense suspension in delonised water.

Culture Medium

A chemically defined culture medium was developed, and was designated
CAMR Mycobacterial Medium (see WO00/52139). The medium was prepared
with high quality water from a Millepore water purification system and filter
sterilised by passage through a 0.07 um pore size cellulose acetate membrane
filter capsule {Sartorius Ltd). Middlebrook 7H10 + OADC agar was used to
prepare inoculum cultures, enumerate the number of culturable bacteria in
chemostat samples, and to assess culture purity.

Culture apparatus

Culture experiments were performed in a one litre glass vessel operated at a
working volume of 500 mi. The culture was agitated by a magnetic bar placed
in the culture vessel coupled to a magnetic stirrer positioned beneath the
vessel. Culture conditions were continuously monitored and controlled by an
Anglicon Microlab Fermentation System (Brighton Systems, Newhaven]}, linked
to sensor probes inserted into the culture through sealed ports in the top plate.
The oxygen concentration was monitored with a galvanic oxygen electrode
(Uniprobe, Cardiff) and was controlled through feedback control of the agitation
rate. Temperature was monitored by an Anglicon temperature probe, and
maintained by a heating pad positioned beneath the culture vessel. Culture pH
was measured using an Ingold pH electrode (Mettler-Toledo, Leicester) and
controlled by automatic addition of either sodium hydroxide {0.5 M) or sulphuric
acid (0.5 M). For continuous culture, the culture system was operated by
controlling nutrient addition from the medium reservoir and a constant culture
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volume was maintained by an overflow tube fitted to the side of the vessel.
Inoculation and culture

The vessel was filled with 350 ml of sterile culiture medium and parameters
were allowed to stabilise at 37°C + 2°C, pH 6.9 + 0.2 and a dissolved
oxygen tension of approximately 70% air saturation. A dense inoculum
suspension was prepared by resuspending Middiebrook agar cultures, grown at
37 = 2°C for 3 weeks, in sterile deionised water. The inoculum was aseptically
transferred to the culture vessel, to provide an initial culture turbidity of
approximately 0.25 at 540 nm. After inoculation the culture was allowed to
establish for approximately 50 h. As the culture entered exponential growth,
a further 100 ml medium was added and batch growth was monitored by
optical density and viable count determination.

For continuous culture, the culture was inoculated and aliowed to establish for
approximately 50 h as detailed. The cuiture was then operated in fed batch
mode for 48 h with medium addition (approx. 100 ml) as the culture entered
exponential growth and 24 h later. Continuous culture was then initiated at a
dilution rate of 0.03 h! [equivalent to a mean generation time (MGT) of 24 h].
Culture parameters were maintained at a dissolved oxygen tension (DOT) of 50
% (v/v) air saturation at 37+£2°C and pH 6.9 £ 0.2 for "high” dissolved
oxygen culture conditions, and a DOT of 1 % (v/v) air saturation at 37+2°C
and pH 6.9 + 0.2 for "low" dissolved oxygen culture conditions . Growth was
monitored by optical density, dry weight and viable count determination.

Continuous culture

Steady-state growth, at a MGT of 24 h, was normally reached 10 days after
initiation of continuous culture. Cultures were dense suspensions containing
approximately 5 x 10% cfu ml™ and a biomass yield of approximately 1.2 gl
cell dry weight. Cells were short rods 2 to 3 pm long with occasional clumps
of up to 20 cells. Glycerol, the principal carbon source was not depleted during
steady state growth, with a residual concentration of 1.25 gI''. Tween® 80 was
present in an amount of 0.1% and enabled the growth of M. tuberculosis in a
homogeneous suspension made up substantially of single cells at a growth rate
conducive to chemostat culture. Cultures grown in the absence of Tween® 80
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formed large clumps and surface pellicles and continuous culture was not
possible.

Example 2 - virulence data

Cultures grown at a DOT of 50 % were virulent in the guinea pig model of
infection as determined by their ability to establish infection after aerosol
delivery, proliferate in the lung, disseminate to ‘the spleen and cause
histopathology indicative of primary pulmonary tuberculosis.

A new virulence assay has developed to assess and compare the virulence of
culture samples based on their ability to cause a disseminated infection. The
assay determined the dose required in the lung at day O in order to produce a
disseminated infection with 3.0 log,, cfu in the spleen at day 16. This value
was termed the infectivity index.

Using this assay, the infectivity of cells grown in aerobic chemostat culture was
comparable to that of cells grown on standard Middlebrook agar. This supports
our previous finding that cells grown in our culture system are virulent and
there is no loss in virulence associated with growth in our culture system (see
Table 1).

The infectivity index for cells grown at low oxygen tension {1% DOT) was
significantly lower than that for aerobic cells indicating that growth at low
oxygen tension enhances the virulence of M. tuberculosis i.e. a significantly
lower dose is required in order to produce a comparable infection.

Table 1

Sample © Infectivity Index*
Plate 2.0

Aerobic chemostat (b0 % DOT) 2.1, 2.2

Low oxygen chemostat (1 % DOT) 1.4, 1.5

* Values are the dose log,o required in the lung at day O in order to produce a
disseminated infection with 3.0 log,, in the spleen at day 16.
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Example 3 - RNA extraction from M. tuberculosis for microarray analysis
Materials and Methods
Trizo! (Life Technologies)- formulation of phenol and guanidine thiocyanate.

GTC lysis solution containing: BM guanidine thiocyanate, 0.5% N-lauryl
sarcosine, 25mM tri-sodium citrate, 0.1M 2-mércaptoethanol, and 0.5% Tween
80.

Chloroform
Isopropanol

3M sodium acetate
70% Ethanol
microfuge

ribolyser

Sterile plasticware-Falcon tubes, screw capped eppendorfs, gilson tips -all
RNase free

Glassware — baked at 160 °C for at least 16 hours
Method

Steps performed at Containment level 3; within a Class |ll microbiological
safety cabinet.

Remove 10 or 20 ml of culture (10%/ml) and immediately add this to 4 volumes
of GTC lysis buffer in a plastic specimen pot. Seal the pot tightly.

Incubate the cells in GTC lysis buffer for 1 hour at room temperature. Surface
decontaminate the plastic pot with 5% Hycolin for 5 minutes. Transfer the sample
to the pass box and place it into a plastic carry tin with a sealable lid. Close the
container securely and transport it to a non-toxic cabinet CL3 cabinet.

Equally distribute the lysis mixture between Falcon tubes. Place these tubes into
centrifuge buckets and seal the buckets tightly. Surface-decontaminate the
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buckets for 5 minutes with 5% Hycolin. Then transfer them to the centrifuge
(Baird and Tatlock Mark IV refrigerated bench-top centrifuge). Spin the tubes at
3,000 rpm for 30 minutes.

Return the unopened buckets to the cabinet. Remove the centrifuge tubes and
pour the supernatant into a waste bottle for GTC lysis buffer.

Resuspend each pellet in 1T ml of Trizol (formulation of phenol and GTC cat no.
15596-026). The manufacturers guidelines recommend lysing cells by repetitive
pipetting. Although this action alone will not lyse M. tuberculosis, it is important
to completely resuspend the pellet in Trizol.

Transfer 1 ml of cells into a FastRNA tube and ribolyse it at power setting 6.5 for
45 seconds.

Leave the tube to incubate at room temperature for 5 minutes.

Remove the aqueous layer from the tube and add this to 200 4l of chloroform in
a screw-capped eppendorf tube. Shake each tube vigorously for about 15 seconds.
Incubate for 2-3 minutes at room temperature.

Spin the tube at 13,000 rpm for 15 minutes. Following centrifugation, the liquid
separates into red phenol/chloroform phase, an interface, and a clear aqueous
phase.

Carefully remove the aqueous phase and transfer it to a fresh eppendorf tube
containing 500 ul of chloroform/isoamyl alcohol (24:1). Spin the tubes at 13,000
rpm for 15 minutes. '

Transfer the aqueous phase to an eppendorf tube containing 50 ul of sodium
acetate and 500 ul of isopropanol.

Surface decontaminate the eppendorf tube with 5% Hycolin for 5 minutes.
Remove the tube from the CL3 laboratory and continue with the procedure in

laboratory 157.

Steps performed at Containment level 2:
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Precipitate the RNA at -70 °C for at least 30 minutes-can do this step overnight.

Spin the precipitated RNA down at 13,000 rpm for 10 minutes. Remove the
supernatant and wash the pellet in 70% ethanol. Repeat centrifugation.

Remove the 70% ethanol and air-dry the pellet. Dissolve the pellet in RNAse free

water.

Freeze the RNA at -70 °C to store it.

Example 4 - cDNA labelling, hybridisation, and analysis
Preparation of the arrays

PCR-amplified products are generated from M. tuberculosis genomic DNA using
ORF-specific primers. Each gene of the genome is represented. These are spotted
in a grid onto a standard glass microscope slide using a BioRobotics microgrid
robot (MWG Biotech) at a resolution of >4000 spots/cm?.

Fluorescently-labelled cDNA is transcribed from RNA which has been isolated from
bacteria grown under different environmental conditions. The cDNA is labelled by
incorporation of either Cy3 or Cy5 labelled dCTP (Dyes are supplied by Amersham
Pharmacia Biotech). Dual fluorescence is used, allowing simultaneous detection of
two cDNA samples. The output of the arrays is read using a confocal laser scanner
(Affymetrix 428 scanner from MWG Biotech). More detailed information can be
found web site www.sghms.ac.uk/depts/medmicro/bugs; Mujumdar, R.B. (1993)
Biocor)jugate Chemistry, 4(2), pp.105-111; Yu, H. (1994) Nucl. Acids Res. 22,
pp.3226-3232; and Zhu, Z. (1994) Nucl. Acids Res. 22, pp. 3418-3422,

Labelling and hybridisation of the cDNA

1. Cy3/Cy5 label cDNA

Prepare one Cy3 and one Cy5 labelled cDNA sample per microarray slide.

Each sample: RNA. . e 2-10ug
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Heat at 95°C for Bmin, snap cool on ice and briefly centrifuge.

Add to each: BxFirst Strand Buffer.........creviecrcivimierivannesn Bul
R DTT (100MM)ecrerriiiceiiiemien e cses s sranees 2.5l
dNTPs (6mM dA/G/TTP, 2mM dCTP)........ 2.3yl

Cy3 OR Cyb dCTP.ccirviriinireniermarenieniinnnns 1.7ul

SuperScript H (200U/l....coccvenieiiniiiiine. 2.5yl

Incubate at 25°C for 10min followed by 42°C for 90min.

Prehybridise slide

Mix the prehybridisation solution in a coplin jar and incubate at 60° during
the labelling reaction to equilibriate.

Prehybridisation: 20XSSC.cinieiiierirer e 8.75ml (3.5x8SC)
20% SDS..i.iiiiririiniinasceninnninn, 250ul (0.1% SDS)
BSA (100mg/ml)....cccormnvrniniinnnnn 5ml (10mg/ml)
[ P T to 50ml

Incubate the microarray slide in the pre-heated prehybridisation solution at
60°C for 20min. Rinse slide in H,O for Tmin followed by rinse in propan-2-
ol for Tmin and centrifuge siide in 50ml centrifuge tube at 1500rpm for
5min to dry. Store slide until hybridisation.

Purify Cy3/Cyb labelled cDNA

Combine the Cy3 and Cy5 labelled cDNA samples together in a single tube.

Add: 3M sodium acetate pH4.8................... 5ul (0.1 volume)
Propan-2-ol......c.cccciiiinnnaneninenenininnnn, 40pl (0.8 volume)

Wrap the tube in foil and incubate at room temperature for 30min.
Centrifuge at 13000rpm for 20min and remove supernatant. Rinse pellet
with 100l 70% ethanol and centrifuge at 13000rpm for 5min. Remove the
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supernatant and air dry the pellet for 10min. Resuspend the pellet in 10.5ul
H,0.

Hybridise slide with Cy3/Cy5 labelled cDNA

Place the prehybridise microarray slide in the hybridisation cassette and add
two 15yl aliquots of H,O to the wells in the cassette. Mix resuspended
Cy3/Cyb labelled cDNA sample with hybridisation solution.

Hybridisation: Cy3/Cy5 labelied cDNA sample...... 10.50
P10 1 | O 3.2yl (4xSSC)
2% SDS...ciiicerrcirirrre 2.3ul (0.3% SDS)

Heat hybridisation solution at 95°C for 2min. Do NOT snap cool on ice but
allow to cool slightly and briefly centrifuge. Pipette the hybridisation
solution onto the slide at the edge of the arrayed area avoiding bubble
formation. Using forceps carefully drag the edge of a cover slip along the
surface of the slide towards the arrayed area and into the hybridisation
solution at the edge of the array. Carefully lower the cover slip down over
the array avoiding any additional movement once in place. Seal the
hybridisation cassette and submerge in a water bath at 60 °C for 16-20h.

Wash slide

Remove microarray slide from hybridisation cassette and initially wash slide
carefully in staining trough of Wash A to remove cover slip. Once cover slip
is displaced place slide(s) in slide rack and continue agitating in Wash A for
a further 2min.

Wash A: 20XSSC..niiiiiirveurar s 20ml (1xSSC)
20% SDS..... i Tml (0.05% SDS)
o P O to 400ml

Transfer slide(s) to a clean slide rack and agitate in first trough of Wash B
for 2min. Wash in second trough of Wash B with agitation for 2min.



10

15

20

25

30

35

WO 03/000721 PCT/GB02/02845

-42-

Wash B (x2): 20xSSC.....ceviremmrienriinrninnanann, 1.2ml  (0.06xSSC)
o L PP to 400ml

Place slide into a 50ml centrifuge tube and centrifuge at 1500rpm for
5mins to dry slide.

6. Scan_ slide

Scan slide using a ScanArray 3000 dual-laser confocal scanner and analyse
data.

Reagents

Random primers (3ul/ul) [Life Technol., Cat# 48190-011] ,
dNTPs (5mM dATP, dGTP, dTTP, & 2mM dCTP} [Life Technol., Cat# 10297-018]
Cy3 dCTP Fluorolink [Amersham Pharmacia Biotech, Cat# PA53021]

Cy5 dCTP Fluarolink [Amersham Pharmacia Biotech, Cat# PA55021]
SuperScript || Reverse Transcriptase (200U/pl) [Life Technol., Cat# 18064-014]
5xFirst Strand Buffer [Life Technol., supplied with Cat# 18064-014]
Dithiothreitol (DTT) (100mM) [Life Technol., supplied with Cat# 18064-014]
Bovine serum albumin (BSA)} Fraction V 96-99% (100mg/ml) [Sigma, Cat#

"~ A9418]

General: 20xSSC
20% SDS
3M sodium acetate pH4.8
Propan-2-ol
70% ethanol
2% SDS

Equipment

Microarray hybridisation cassette [Telechem International (Arrayit.com), Cat# AHC-
1]

Coplin staining jar [Fisher Scientific, Cat# MNK-820-H]

3x slide staining troughs (Fisher Scientific, Cat# MNK-836-Kl]

2x slide staining racks [Fisher Scientific, Cat# MNK-841-K]
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Glass cover slips 22x22mm [BDH, Cat# 406/0187/331.

Scanning and Analysis

The slides were scanned using an Affymetrix 428 scanner. The raw data were
initially analysed in software known as ImaGene, which was supplied with the
scanner. The scanned images were then transferred to another software package
known as GeneSpring. This is a very powerful tool, which draws information from
many databases allowing the complete analysis of the expression of each gene.

Results

Total RNA was extracted from steady state chemostat culture according to the
protocol described above. RBNA microarray hybridisation was performed in
duplicate to compare RNA extracted from M. tuberculosis grown in aerobic (50%
DOT) and low oxygen environments (1% DOT).

The two expression profiles were analysed and compared. Genes that appeared
to be up regulated at least 1.5-fold under low oxygen conditions were selected for
identification. '

Nucleic acid sequences are given from the transcription start site to the stop
codon.
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Example 5 - Delete one or more of the genes from M. tuberculosis in order to
attenuate its virulence while retaining immunogenicity

One or more genes that are identified may be disrupted using allelic exchange. In
brief, the gene of interest is cloned with 1-2kb of flanking DNA either side and is
inactivated by deletion of part of the coding region and insertion of an antibiotic
resistance marker, such as hygromycin.

The manipulated fragment is then transferred to a suitable suicide vector e.g.
pPR23 and is transformed into the wild-type parent strain of M. tuberculosis.
Mutants are recovered by selecting for antibiotic resistant strains. Genotypic
analysis (Southern Blotting with a fragment specific to the gene of interest) is
performed on the selected strains to confirm that the gene has been disrupted.

The mutant strain is then studied to determine the effect of the gene disruption on
the phenotype. In order to use it as a vaccine candidate it would be necessary to
demonstrated attenuated virulence. This can be done using either a guinea pig or
mouse model of infection. Animals are infected with the mutant strain and the
progression of disease is monitored by determining the bacterial load in different
organs, in particular the lung and spleen, at specific time points post infection,
typically up to 16 weeks.

Comparison is made o animals infected with the wild-type strain which should
have a significantly higher bacterial load in the different organs. Long-term survival
studies and histopathology can also be used to assess virulence and pathogenicity.

Once attenuated virulence has been established, protection and immunogenicity
studies can be performed to assess the potential of the strain as a vaccine.
Suitable references for allelic exchange and preparation of TB mutants are
McKinney et al., 2000 and Pelicic et al., 1997, [1, 2].

Example 6 - Select one or more of our genes, which encode proteins that are
immunogenic, and put them into BCG or an attenuated strain of V. tuberculosis

to enhance its overall inmunogenicity

The gene of interest is amplified from the M. tuberculosis genome by PCR. The
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amplified product is purified and cloned into a plasmid (pMV306) that integrates
site specifically into the mycobacterial genome at the attachment site {(attB) for
mycobacteriophage L5 [3].

BCG is transformed with the plasmid by electroporation, which involves damaging
the cell envelope with high voltage electrical pulses, resulting in uptake of the
DNA. The plasmid integrates into the BCG chromosome at the attB site generating
stable recombinants. Recombinants are selected and are checked by PCR or
Southern blotting to ensure that the gene has been integrated. The recombinant
strain is then used for protection studies.

Example 7 - Use recombinant carriers such as attenuated salmonella and the
Vaccinia virus to express and present TB genes.

One of the best examples of this type of approach is the use of Modified Vaccinia
virus Ankara (MVA) [4]. The gene of interest is cloned into a vaccinia virus shuttle
vector, e.g. pSC11. Baby Hamster Kidney (BHK]} cells are then infected with
wild-type MVA and are transfected with the recombinant shuttle vector.
Recombinant virus is then selected using a suitable selection marker and viral
plagues, selected and purified.

Recombinant virus is normally delivered as part of a prime-boost regime where
animals are vaccinated initially with a DNA vaccine encoding the TB genes of
interest under the control of a constitutive promoter. The immune response is
boosted by administering recombinant MVA carrying the genes of interest to the
animals at least 2 weeks later.

Example 8 - Sub-unit vaccines containing a single peptide/protein or a

~ combination of proteins

To prepare sub-unit vaccines with one or more peptides or proteins it is first of all
necessary to obtain a supply of protein or peptide to prepare the vaccine. Up to
now, this has mainly been achieved in mycobacterial studies by purifying proteins
of interest from TB culture. However, it is becoming more common to clone the
gene of interest and produce a recombinant protein.

The coding sequence for the gene of interest is amplified by PCR with restriction



10

15

20

25

30

35

WO 03/000721 PCT/GB02/02845

-46-

sites inserted at the N terminus and C terminus to permit cloning in-frame into a
protein expression vector such as pET-15b. The gene is inserted behind an
inducible promoter such as lacZ. The vector is then transformed into E. coli which
is grown in culture. The recombinant protein is over-expressed and is purified.

One of the common purification methods is to produce a recombinant protein with
an N-terminal His-tag. The protein can then be purified on the basis of the affinity
of the His-tag for metal ions on a Ni-NTA column after which the His-tag is
cleaved. The purified protein is then administered to animals in a suitable adjuvant

{51
Example 9 - Plasmid DNA vaccines carrying one or more of the identified genes

DNA encoding a specific gene is amplified by PCR, purified and inserted into
specialised vectors developed for vaccine development, such as pVAX1. These
vectors contain promoter sequences, which direct strong expression of the
introduced DNA {encoding candidate antigens) in eukaryotic cells (e.g. CMV or
SV40 promoters), and polyadenlyation signals (e.g. SV40 or bovine growth
hormone) 1o stabilise the mRNA transcript.

The vector is transformed into £. coli and transformants are selected using a
marker, such as kanamycin resistance, encoded by the plasmid. The plasmid is
then recovered from transformed colonies and is sequenced to check that the gene
of interest is present and encoded properly without PCR generated mutations.

Large quantities of the plasmid is then produced in E. coli and the plasmid is
recovered and purified using commercially available kits (e.g. Qiagen
Endofree-plasmid preparation). The vaccine is then administered to animals for
example by intramuscular injection in the presence or absence of an adjuvant.

Example 10 - Preparation of DNA expression vectors

DNA vaccines consist of a nucleic acid sequence of the present invention cloned
into a bacterial plasmid. The plasmid vector pVAX1 is commonly used in the
preparation of DNA vaccines. The vector is designed to facilitate high copy number
replication in £. cofi and high level transient expression of the peptide of interest
in most mammalian cells (for details see manufacturers protocol for pVAX1(
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catalog no. V260-20 www.invitrogen.com) .
The vector contains the following elements

* Human cytomegalovirus immediate-early (CMV) promoter for high-level
expression in a variety of mammalian cells "

* T7 promoter/priming site to allow in vitro transcription in the sense orientation
and sequencing through the insert

* Bovine growth hormone (BGH) polyadenylation signal for efficient transcription
termination and polyadenylation of mRNA

* Kanamyecin resistance gene for selection in E. coli

* A multiple cloning site

* pUC origin for high-copy number replication and growth in E. coli

~ * BGH reverse priming site to permit sequencing through the insert

Vectors may be prepared by means of standard recombinant techniques which are
known in the art, for example Sambrook et a/., {1989). Key stages in preparing the
vaccine are as follows:

* The gene of interest is ligated into pVAX1 via one of the multiple cloning sites
* The ligation mixture is then transformed into a competent E. coli strain (e.g.
TOP10) and LB plates containing 50ug/ml kanamycin are used to select

transformants.

* Clones are selected and may be sequenced to confirm the presence and
orientation of the gene of interest.

* Once the presence of the gene has been verified, the vector can be used to
transfect a mammalian cell line to check for protein expression. Methods for
transfection are known in the art and include, for example, electroporation,
calcium phosphate, and lipofection.

* Once peptide expression has been confirmed, large quantities of the vector can
be produced and purified from the appropriate cell host, e.g. E. coli.

pVAX1 does not integrate into the host chromosome. All non-essential sequences
have been removed to minimise the possibility of integration. When constructing
a specific vector, a leader sequence may be included to direct secretion of the
encoded protein when expressed inside the eukaryotic cell.
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Other examples of vectors that have been used are V1Jns.tPA and pCMV4
(Lefevre et al., 2000 and Vordermeier et al., 2000).

Expression vectors may be used that integrate into the genome of the host,
however, it is more common and more preferable to use a vector that does not
integrate. The example provided, pVAX1, does not integrate. Integration would
lead to the generation of a genetically modified host which raises other issues.

Example 11 - RNA vaccine

As discussed on page 15 of US patent US5,783,386, one approach is to introduce
RNA directly into the host. :

Thus, the vector construct (Example 10) may be used to generate RNA in vitro and
the purified RNA then injected into the host. The RNA would then serve as a
template for translation in the host cell. Integration would not occur.

Another option is to use an infectious agent such as the retroviral genome carrying
RNA corresponding to the gene of interest. Here you will get integration into the
host genome

Another option is the use of RNA replicon vaccines which can be derived from
virus vectors such as Sindbis virus or Semliki Forest virus. These vaccines are
self-replicating and self-limiting and may be administered as either RNA or DNA
which is then transcribed into RNA replicons /n vivo. The vector eventually causes
lysis of the transfected cells thereby reducing concerns about integration into the
host genome. Protocols for RNA vaccine construction are detailed in Cheng et al.,
{2001).

Example 12 - Diagnostic assays based on assessing T cell responses
For a diagnostic assay based on assessing T cell responses it would be sufficient
to obtain a sample of blood from the patient. Mononuclear cells (monocytes, T and

B lymphocytes) can be separated from the blood using density gradients such as
Ficoll gradients.

Both monocytes and B-lymphocytes are bath able to present antigen, although less
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efficiently than professional antigen presenting cells (APCs) such as dendritic cells.
The latter are more localised in lymphoid tissue.

The simplest approach would be to add antigen to the separated mononuclear celis
and incubate for a week and then assess the amount of proliferation. If the
individual had been exposed to the antigen previously through infection, then T-cell
closes specific to the antigen should be more prevalent in the sample and should
respond.

It is also possible to separate the different cellular populations should it be desired
to control the ratio of T cells to APC's.

Another variation of this type of assay is to measure cytokine production by the
responding lymphocytes as a measure of response. The ELISPOT assay described
below in Example 13 is a suitable example of this variation.

Example 13 - detection of latent mycobacteria

A major problem for the control of tuberculosis is the presence of a large reservoir
of asymptomatic individuals infected with tubercle bacilli. Dormant bacilli are more
resistant to front-line drugs.

The presence of latent mycobacteria-associated antigen may be detected indirectly
either by detecting antigen specific antibody or T-cells in blood samples.

The following method is based on the method described in Lalvani et al. (2001) in
which a secreted antigen, ESAT-6, was identified as being expressed by members
of the M. tuberculosis complex but is absent from M. bovis BCG vaccine strains
and most environmental mycobacteria. 60 - 80% of patients also have a strong
cellular immune response to ESAT-6. An ex-vivo ELISPOT assay was used to
detect ESAT-6 specific T cells.

As applied to the present invention:

A 96 well plate is coated with cytokine (e.g. interferon-y, IL-2) -specific antibody.
Peripheral blood monocytes are then isolated from patient whole blood and are
applied to the wells.



10

16

20

25

30

35

WO 03/000721 PCT/GB02/02845

-50-

Antigen (ie. one of the peptides, fragments, derivatives or variants of the present
invention) is added to stimulate specific T cells that may be present and the plates
are incubated for 24h. The antigen stimulates cytokine production which then
binds to the specific antibody.

The plates are washed leaving a footprint where antigen-specific T cells were
present.

A second antibody coupled with a suitable detection system, e.g. enzyme, is then
added and the number of spots are enumerated after the appropriate substrate has
been added.

The number of spots, each corresponding to a single antigen-specific T cell, is
related to the total number of cells originally added.

The above Example also describes use of an antigen that may be used to
distinguish TB infected individuals from BCG vaccinated individuals. This could be
used in a more discriminative diagnostic assay.

Example 14 - Alternative protocol for transcriptomics analysis

a) Experimental design

RNA was extracted from aerobic (50% DOT) and low-oxygen (1% DOT) cultures
and fluorescently labelled cDNA was transcribed from each sample of RNA.
Fluorescently labelled cDNA was also transcribed from genomic DNA which had
been extracted from M. tuberculosis.

In each microarray experiment a whole genome array was hybridised with a
sample of labelled cDNA generated from RNA from one culture sample (Test
sample). Each array was also hybridised with control cDNA prepared from genomic
DNA (Control sample). The test and control cDNAs were each labelled with a
different cy dye.

Nine separate arrays were performed for aerobic samples and seven low-oxygen
arrays were performed. Each array was scanned at two different wavelengths
corresponding to the excitation maxima of each dye using an Affymetric 428 array
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scanner. The intensity of the emitted light was recorded and the data was
analysed using GeneSpring software.

The test sample data on each chip was normalised against the control data
followed by per chip normalisation about the median intensity value, using the
50th percentile, and finally per gene normalisation across all the arrays. In this
instance those genes which were expressed at least 1.5-fold higher under
low-oxygen conditions relative to aerobic culture were selected for identification.

b} RNA extraction from M. tubercufosis for microarray analysis

Materials and Methods
Trizol (Life Technologies) - formulation of phenol and guanidine thiocyanate.

GTC lysis solution containing: 5M guanidine thiccyanate, 0.5 % N-lauryl sarcosine,
25mM tri-sodium citrate, 0.1M 2-mercaptoethanol, and 0.5% Tween 80.

Chloroform, Isopropanol

3M sodium acetate

70% Ethanol

microfuge, ribolyser

Sterile plasticware-Falcon tubes, screw capped eppendorfs, gilson tips - all RNase
free

Glassware - baked at 160 °C for at least 16 hours

Method
Steps performed at Containment level 3; within a Class Ill microbiological safety
cabinet.

* Remove 10 or 20 ml of culture {10%/ml) and immediately add this to 4 volumes
of GTC lysis buffer in a plastic specimen pot. Seal the pot tightly.

* Incubate the cells in GTC lysis buffer for 1 hour at room temperature. Surface
decontaminate the plastic pot with 5% Hycolin for 5 minutes. Transfer the sample
to the pass box and place it into a plastic carry tin with a sealable lid. Close the
container securely and transport it to a non-toxic cabinet CL3 cabinet.
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* Equally distribute the lysis mixture between Falcon tubes. Place these tubes into
centrifuge buckets and seal the buckets tightly. Surface-decontaminate the
buckets for 5 minutes with 5% Hycolin. Then transfer them to the centrifuge
(Baird and Tatlock Mark IV refrigerated bench-top centrifuge). Spin the tubes at
3,000 rpm for 30 minutes. '

* Return the unopened buckets to the cabinet. Remove the centrifuge tubes and
pour the supernatant into a waste bottle for GTC lysis buffer.

* Resuspend each pellet in 1 ml of Trizol (formulation of phenol and GTC cat no.
156596-026). The manufacturers guidelines recommend lysing cells by repetitive
pipetting. Although this action alone will not lyse M. tuberculosis, it is important
to completely resuspend the pellet in Trizol.

* Transfer 1 ml of cells into each FastRNA tube and ribolyse them at power
setting 6.5 for 45 seconds.

* Leave the tubes to incubate at room temperature for 5 minutes.

* Remove the aqueous layer from each tube and add this to 200 ! of chloroform
in a screw-capped eppendorf tube. Shake each tube vigorously for about 15
seconds. Incubate for 2-3 minutes at room temperature.

* Spin the tubes at 13,000 rpm for 15 minutes. Following centrifugation, the
liquid separates into red phenol/chloroform phase, an interface, and a clear
aqueous phase.

* Carefully remove the aqueous phase and transfer it to fresh eppendorf tubes
containing 500 pl of chloroform/isoamyl alcohol {24:1). Spin the tubes at 13,000
rpm for 15 minutes.

* Transfer the agueous phase to eppendorf tubes containing 50 yl of sodium
acetate and 500 pl of isopropanol.

* Surface decontaminate the eppendorf tubes with 5% Hycolin for 5 minutes.
Remove the tubes from the CL3 laboratory and continue with the procedure in
laboratory 157.
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Steps performed at Containment level 2:

* Precipitate the RNA at -70 °C for at least 30 minutes-can do this step overnight.
* Spin the precipitated RNA down at 13,000 rpm for 10 minutes. Remove the
supernatant and wash the pellet in 70% ethanol. Repeat centrifugation.

* Remove the 70% ethanol and air-dry the pellet. Dissolve the pellet in RNAse free
water,
* Freeze the RNA at -70 °C to store it.

- * The RNA was treated with DNAse1 to remove genomic DNA and was then
purified using RNeasy mini columns (Qiagen). Both methods were performed

according to the manufacturers guidelines.

c} Isolation of genomic DNA from M. fuberculosis arown in chemostat culture

DNA is then used to generate Cy3 or Cyb labelled DNA for use as a control in
microarray experiments

Materials and Methods

Beads 0.5 mm in diameter
Bead beater

Bench top centrifuge

Platform rocker

Heat block

Falcon 50 ml centrifuge tubes
Sorvall RC-5C centrifuge

250 mi polypropylene centrifuge pots.
Screw capped eppendorf tubes
Pipettes 1ml, 200pul, 10ml, 5ml

Breaking buffer -

50 mM Tris HCL pH 8.0
10 mM EDTA

100 mM NaCl

Procedure
Mechanical disruption of Mtb cells
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* 150 ml of chemostat cells (O.D of 2.5 at 540 nm) are spun down at 15,000
rpm for 15 minutes in 250 ml polypropylene pots using centrifuge Sorvall RC-5C.
* The supernatant is discarded.

* Cells are re-suspended in 5 mi of breaking buffer in a 50 ml Falcon tube and
centrifuged at 15,000 rpm for a further 15 minutes.

* The supernatant is removed and additional breaking buffer is added at a volume
of 5 ml. Beads are used to disrupt the cells. These are used at a quantity of 1ml
of beads for 1 ml of cells. Place the sample into the appropriate sized chamber.
Place in the bead beater and secure the outer unit {containing ice) and process at
the desired speed for 30 seconds.

* Allow the beads to settle for 10 minutes and transfer cell lysate to a 50 ml
Falcon centrifuge tube

* Wash beads with 2-6 ml of breaking buffer by pipetting washing buffer up and
down over the beads.

* Add this washing solution to the lysate in the falcon tube

Removal of proteins and cellular components.

* Add O.1volumes of 10% SDS and 0.01 volumes of proteinase K.

* Mix by inversion and heat at 55 °C in a heat block for 2-3 hours

* The resulting mix should be homogenous and viscous. If it isn't then add more
SDS to bring the concentration up to 0.2%

* Add an equal volume of phenol/chloroform/Isoamyl alcohol! in the ratio: 25/24/1.
* Gently mix on a platform rocker until homogenous

* Spin down at 3,000 rpm\for 20 minutes

* Remove the aqueous phase and place in a fresh tube

* Extract the aqueous phase with an equal volume of chloroform to remove traces
of cell debris and phenol. Chloroform extractions may need to be repeated to
remove all the debris.

* Precipitate the DNA with 0.3 M sodium acetate and an equal volume of
isopropanol.

* Spool as much DNA as you can with a glass rod

* Wash the spooled DNA in 70% ethanol followed by 100 % ethanol

* Leave to air dry

* Dissolve the DNA in sterile deionised water (500 pl}

* Allow DNA to dissolve at 4 °C for approximately 16 hours.

* Add RNase 1 (500U) to the dissolved DNA
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* Incubate for 1 hour at 37 °C.

* Re-extract with an equal volume of phenol/chloroform followed by a chloroform
extraction and precipitate as before

* Spin down the DNA at 13,000 rpm

* Remove the supernatant and wash the pellet in 70% ethanol

* Air dry

* Dissolve in 200-500 |l of sterile water.

d) Preparation of Cy3 or Cyb labelled DNA from DNA

Prepare one Cy3 or one Cy5 labelled DNA sample per microarray slide.
For each sample:

DNA 2-5 ug
Random primers (3 pg/ul) 1
H,0 to 41.5 pl

Heat at 95 °C for 5min, snap cool on ice and briefly centrifuge.

Add to each:

10xREact 2 buffer 5ul
dNTPs (5mM dA/G/TTP, 2mM dCTP) 1 ul
Cy3 OR Cyb dCTP 1.5
Klenow {(5U/ul) T

Incubate at 37 °C in dark for 90min.

Prehybridise slide
Mix the prehybridisation solution in a Coplin jar and incubate at 65 °C during the
labelling reaction to equilibrate.

Prehybridisation: 20xSSC 8.75 ml (3.6xSSC)
20% SDS 250 pl (0.1% SDS)
BSA (100mg/ml) 5ml (10mg/ml)
H,0 to 50mi

Incubate the microarray slide in the pre-heated prehybridisation solution at 65 °C
for 20min. Rinse slide thoroughly in 400m! H2O for 1min followed by rinse in
400ml propan-2-ol for 1min and centrifuge slide in 50ml centrifuge tube at
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1,500rpm for Bmin to dry. Store slide in dark, dust-free box until hybridisation
(<1h).

Purify Cy3/Cy5 labelled DNA - Qiagen MinEiute Purification

* Combine Cy3 and Cyb labelled DNA samples in single tube and add 500 ul
Buffer PB.

* Apply to MinElute column in collection tube and centrifuge at 13,000rpm for
Tmin.

* Discard flow-through and place MinElute column back into same collection tube.
* Add 500 pl Buffer PE to MinElute column and centrifuge at 13,000rpm for Tmin.
* Discard flow-through and place MinElute column back into same collection tube.
* Add 250 pl Buffer PE to MinElute column and centrifuge at 13,000rpm for Tmin.
* Discard flow-through and place MinElute column back into same collection tube.
* Centrifuge at 13,000rpm for an additional 1min to remove residual ethanol.

* Place the MinElute column into a fresh 1.5ml tube.

* Add 10.5 uyl H,0 to the centre of the membrane and allow to stand for Tmin.
* Centrifuge at 13,000rpm for 1min.

e) Preparation of Cy3 or Cy5 label cDNA from RNA

Prepare one Cy3 and one Cy5 labelled cDNA sample per microarray slide.
For each sample:

RNA 2-10 ug
Random primers (3 pg/pl) 1l
H,0 to 11 yl

Heat at 95 °C for 5min, snap cool on ice and briefly centrifuge.
Add to each: .
BxFirst Strand Buffer 5l

DTT (100mM) 25 ul
dNTPs (5mM dA/G/TTP, 2mM dCTP) 2.3 pl
Cy3 OR Cy5 dCTP 1.7 ul
SuperScript 1l {200U/ul) 2.5yl

Incubate at 25 °C in dark for 10min followed by 42 °C in dark for 90min.

Prehybridise slide
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Mix the prehybridisation solution in a Coplin jar and incubate at 65 °C during the
labelling reaction to equilibrate.

Prehybridisation: 20 xSSC 8.75 ml {3.5x85C)
20% SDS 250 ul (0.1% SDS)
BSA (100mg/ml) 5ml (10mg/ml)
H,0 to 50ml

Incubate the microarray slide in the pre-heated prehybridisation solution at 65 °C
for 20min. Rinse slide thoroughly in 400m! H,O for 1min followed by rinse in
400ml propan-2-ol for Tmin and centrifuge slide in 50ml centrifuge tube at
1500rpm for 5min to dry. Store slide in dark, dust-free box untif hybridisation
(<1h).

Purify Cy3/Cyb labelled cDNA - Qiagen MinElute Purification

* Combine Cy3 and Cyb5 labelled DNA samples in single tube and add 250 pl
Buffer PB.

* Apply to MinElute column in collection tube and centrifuge at 13,000rpm for
Tmin. .

* Discard flow-through and place MinElute column back into same collection tube.
* Add 500 pi Buffer PE to MinElute column and centrifuge at 1 3,000rpm for Tmin.
* Discard flow-through and place MinElute column back into same collection tube.
* Add 250 ul Buffer PE to MinElute column and centrifuge at 13,000rpm for Tmin.
* Discard flow-through and place MinElute column back into same collection tube.
* Centrifuge at 13,000rpm for an additional 1min to remove residual ethanol.

* Place the MinElute column into a fresh 1.5ml tube.

* Add 10.5 pl H,0 to the centre of the membrane and allow to stand for 1min.
* Centrifuge at 13,000rpm for 1min.

f) Hybridise slide with Cy3/Cy5 labelled cDNA/DNA

Place the prehybridised microarray slide in the hybridisation cassette and add two
15 ul aliquots of H,0 to the wells in the cassette. Mix resuspended Cy3/Cyb
labelled cDNA sample with hybridisation solution.

Hybridisation:
Cy3/Cy5 labelled cDNA sample 10.5 ul
20xSSC 3.2 yl {4xSSC)
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2% SDS 2.3 pl (0.3% SDS)

Heat hybridisation solution at 95°C for 2min. Do NOT snap cool on ice but allow
to cool slightly and briefly centrifuge. Pipette the hybridisation solution onto the
slide at the edge of the arrayed area avoiding bubble formation. Using forceps
carefully drag the edge of a cover slip along the surface of the slide towards the
arrayed area and into the hybridisation solution at the edge of the array. Carefully
lower the cover slip down over the array avoiding any additional movement once
in place. Seal the hybridisation cassette and submerge in a water bath at 60°C for
16-20h,

Woash slide

Remove microarray slide from hybridisation cassette and initially wash slide
carefully in staining trough of Wash A, preheated to 65 °C, to remove cover slip.
Once cover slip is displaced place slide(s) in slide rack and continue agitating in
Wash A for a further 2min.

Wash A:

20 X SSCueeeiiiei e 20ml  (1xSSC)
20% SDS....coiririinnniiirarsne, 1ml (0.05% SDS)
o P O T to 400ml

Transfer slide(s) to a clean slide rack and agitate in first trough of Wash B for
2min. Wash in second trough of Wash B with agitation for 2min.

Wash B (x2):
20XSSCuiinreieriririrrenrerccrerenes 1.2ml  (0.06xSSC)
1 P R to 400mi

Place slide into a 50ml centrifuge tube and centrifuge at 1500rpm for 5mins to dry
the slide and then scan fluorescence using a microarray slide scanner. The slides
were scanned using an Affymetrix 428 scanner. The raw data was analysed using
a combination of ImaGene and GeneSpring software.

g) Preparation of the arrays

Whole M. tuberculosis genome arrays were prepared from M. tuberculosis
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genomic DNA using ORF-specific primers. PCR products corresponding to each
ORF were spotted in a grid onto a standard glass microscope slide using a
BioRobotics microgrid robot (MWG Biotech) at a resolution of >4000 spots/cm?.

RESULTS

Transcriptomics analysis of M. tuberculosis DNA coding sequences that are up-
regulated under low DOT continuous cuiture conditions has identified the following
SEQ IDs (see Table 2). Referring to the SEQ. ID. NO. column, the first identified
number is an amino acid sequence and the second identified number is the
corresponding DNA sequence.
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TABLE 2
Gene Assigned function SEQ ID NO.

Rv 1344 Acyl carrier protein 1, 2
Rv0283 3, 4
Rv3402¢c Aminotransferase in polysaccharide biosynthesis b,6
Rv3049c Monooxygenase 7.8
Rv2382c (mbtC) | Involved in mycobactin biosynthesis 9,10
Rv2381c (mbtD) | Involved in mycobactin biosynthesis 11, 12
Rv2379c¢ (mbtF} | Involved in mycobactin biosynthesis 13, 14
Rv1994c Transcription regulator, similar to eg MERR probable mercury resistance operon | 15, 16
Rv0251¢ (hsp) Heat shock protein belonging to HSP20 family 17,18
Rv3174 Oxidoreductase 19, 20
fadE14 (Rv1346) [ Acyl CoA dehyrogenase 21, 22
LipK (Rv2385) Esterasefacetyl hydrolase 23, 24
appC (Rv1623¢c) | Cytochrome D 25, 26
Rv0725¢ 27, 28
Rv3639c 29, 30
Rv0560c¢ Methyltransferase 31, 32

09
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Gene Assigned function SEQ ID NO.
Rv2053c 33, 34
IpgS (Rv0847) Lipoprotein containing a signal peptide 35, 36
Rv3767c Protein with a probable N-terminal signal peptide 37, 38
Rv3812 39, 40
Rv2210c (ilvE) Branched chain amino acid transaminase 41, 42
Rv2516¢c Protein containing a helix-turn-helix motif 43, 44
Rv0870c Hydrophobic protein 45, 46
Rv1168c PPE protein 47, 48
Rv2448c (valS) Valyl-tRNA synthetase 49, 50
Rv2378c (mbtG) | Involved in mycobactin biosynthesis. Lysine hydroxylase 51,562
Rv2377c (mbtH) | Involved in mycobactin biosynthesis 53, 54
Rv0135¢c Transcriptional regulator 55, 56
Rv2025¢ 57, 58
Rv0985c (mscl) 59, 60
Rv0938 61, 62
Rv2554¢ 63, 64
Rv1342¢ Membrane-protein 65, 66

19
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Gene Assigned function SEQ ID NO.
Rv0397 67, 68
Rv1389 (gmk) Guanylate kinase 69, 70
Rv0123 71,72
Rv3001c¢ (ilvC) Ketol acid reducto isomerase 73, 74
Rv3839 ' 75, 76
Rv2164c Proline rich protein 77,78
Rv2017 Transcriptional regulator 79, 80
Rv1982¢ 81, 82
Rv3758c¢ (proV) ABC transporter. ATP binding protein 83, 84
Rv3697c 85, 86
Rv1228 (IpgX) Protein containing a signal peptide 87, 88
Rv3000 89, 90
Rv3037¢ 91, 92
Rv1634 Membrane protein of major facilitator super family, similar to many antibiotic 93, 94

resistance (efflux) proteins
Rv1300 (hemK) Protoporphyrinogen oxidase 95, 96
Rv2327 unknown 97, 98
Rv1221 (sigE) Sigma factor 99, 100

9
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Gene Assigned function SEQ ID NO.
Rv1617 (pykA) Pyruvate kinase 101, 102
Rv0792¢ Transcriptional regulator, similar to many of GntR family e.g. Bacillus subtilis 103, 104
Rv1509 105, 106
Rv3081 Contains PSO 0850 107, 108
Rv0347 Similar to Rv0831c 109, 110
Rv0573c 111, 112
Rv2019 113, 114

29
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Example 15 - Protocol for Protein Extraction and Characterisation

M. tuberculosis H37Rv was grown in continuous culture under aerobic (60% DOT)
and low oxygen (1% DOT) conditions and samples were collected during the
steady-state (see Example 1).

Harvesting of culture cell pellets

* 300 - 350 ml of culture is collected overnight on ice.

* The culture is centrifuged for 10 minutes at 15,000 rpm in dry-spin tubes using
a Sorvall RC5B centrifuge at 4 °C.

* The supernatant is decanted off and the cell pellets are collected in to tubes and
stored frozen at -40 °C.

Preparation of protein extracts from_cell pellets
* One sample of steady state cell pellets from each of 3 aerobic and 2 low oxygen
chemostat cultures were removed from the freezer and allowed to thaw at room

temperature for 1 hour.

* Each pellet is resuspended in 40 mis Tris-HCL buffer [40mM Tris, TmM EDTA
(pH 6.9) and 200 ul protease inhibitor cocktail (Sigma, P8645) per 40mils] and
re-pelleted by centrifugation at 12,000 rpm at 4 °C.

* Each cell pellet is then resuspended with approximately 1ml! of buffer.

* 0.5 ml aliquots of the bacterial suspensions are dispensed into separate ribolyser
tubes (Anachem).

* Each tube is ribolysed for 3 x 90 seconds cycles (maximum power - setting 6.5)
with § mins on ice between each cycle.

* After ribolysing the protein preparations for each sample were pooled and the
following chemicals added:

3.2g Urea

64.8 mg DTT

300 4l Ampholytes (servalyte 2-4 serva electrophoresis)
0.24 g CHAPS

* Each chemical is allowed to dissolve before adding the next.

* The samples are incubated for 30 minutes at room temperature.

* The samples were dispensed in to eppendorf tubes and centrifuged at 12,000
rpm for 5 minutes.
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* The clear soluble protein preparations are then removed and double filtered
through a 0.2 um cellulose acetate filter membrane.

* Protein determinations of the samples using a Biorad assay was performed with
a Bovine serum albumin standard curve and the samples found to contain between
6 - 8.5 mg/ml of protein.

Proteomics analysis using 2D Electrophoresis

Representative protein samples of the low-oxygen and aerobic chemostat cultures
were sent away for 2D Electrophoresis analysis to the Wittman Institute of
Technology and Analysis of Biomolecules (WITA), Berlin.

* Protein separation of each sample by 2D electrophoresis (Jungblut et al., Infect
Immun 2001 Sep; 69(9):5905-7) was carried out on both Coomassie brilliant blue
and silver stained gels produced using 70 ul and 25 ul of protein samples
respectively.

Protein identification

* The most abundant protein spots on the Coomassie low oxygen gel were
excised and sent for Mass spectrometry determination by Robin Wait (Jungblut et
al., Infect Immun 2001 Sep; 69(9):5905-7) for protein identification.

The following proteins were identified, and are listed (together with their

. corresponding DNA coding sequences) in Table 3.
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TABLE 3
Gene : Assigned function SEQ ID NO.
Rv3040 31.5kDa protein : 115, 116
Rv1288 Antigen 85B-precursor 117, 118
Rv0649 Malonyl CoA-acyl carrier protein transacylase 119, 120
Rv1357c 29.8 and 31.7 kDa proteins 121, 122
Rv2230c 39.6 kDa protein 123, 124
Rv2468c 125, 126
Rv3011c Glutamyl-tRNA (GIn) amidotransferase subunit/ ATPB MYCTU ATP synthase 127, 128
beta chain
Rv2868c GcpE protein homolog 129, 130
RvO718 308 ribosomal protein S8 131, 132
Rv1267c¢ Response regulator, similar to AFSR_STRCO P25941 133, 134
Rv1294 Homoserine dehydrogenase 135, 136
Rv0844c¢ Nitrate/nitrite response regulator (NARL) 137, 138

S¥820/2049/1.0d
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In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or
necessary implication, the word “comprise” or variations such as “comprises” or
“‘comprising” is used in an inclusive sense, i.e. to specify the presence of the
stated features but not to preclude the presence or addition of further features
in various embodiments of the invention.

It is to be understood that a reference herein to a prior art document does not
constitute an admission that the document forms part of the common general
knowledge in the art in Australia or any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A therapeutic agent when used for preventing or treating a mycobacterial
infection, comprising an isolated M. tuberculosis peptide selected from the group
consisting of SEQ IDNO: 1, 3,5,7,9, 11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33,
35, 37, 39, 41, 43,45, 47, 49, 51, 53, 65, 57, 59, 61, 63, 65, 67,69, 71,73, 75, 77,
79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115,
117,119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant thereof
having at least 70% amino acid homology therewith, or a derivative thereof, or a
fragment thereof having at least 10 amino acid residues, wherein said variant,
derivative or fragment has a common antigenic cross-reactivity to said isolated
peptide, wherein the peptide is encoded by a gene the expression of which is
induced or up-regulated during culture of M. tuberculosis under continuous culture
conditions defined by a dissolved oxygen tension of up to 10% air saturation
measured at 37°C when compared with a dissolved oxygen tension of at least
40% air saturation measured at 37°C.

2. An antibody which binds to a peptide selected from the group consisting
of SEQIDNO:1,3,5,7,9 11,13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,69, 71, 73,75, 77, 79, 81,
83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117,
119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant thereof having
at least 70% amino acid homology therewith, or a derivative thereof, or a
fragment thereof having at least 10 amino acid residues, wherein said variant,
derivative or fragment has a common antigenic cross-reactivity to said isolated
peptide, wherein the peptide is encoded by a gene, the expression of which is
induced or up-regulated during culture of M. tuberculosis under continuous culture
conditions defined by a dissolved oxygen tension of up to 10% air saturation
measured at 37°C when compared with a dissolved oxygen tension of at least
40% air saturation measured at 37°C, when used for preventing or treating a
mycobacterial infection.

3. An attenuated M. tuberculosis mycobacterium in which a gene has been
modified thereby tendering the mycobacterium substantially non-pathogenic,
wherein the gene is a gene the expression of which is induced or up-regulated
during culture of M. tuberculosis under continuous culture conditions defined by a
dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
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measured at 37°C, wherein said gene has a wild-type coding sequence
corresponding to one of the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12,
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54,
56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96,
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128,
130, 132, 134, 136 and 138, when used for preventing or treating a
mycobacterial infection.

4. An attenuated microbial carrier when used for preventing or treating a
mycobacterial infection, comprising a peptide selected from the group consisting
of SEQIDNO:1,3,5,7,9 11,13,15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37,
39, 41, 43, 45, 47,49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73,75, 77, 79, 81,
83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113, 115, 117,
119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant thereof having
at least 70% amino acid homology therewith, or a derivative thereof, or a
fragment thereof having at least 10 amino acid residues, wherein said variant,
derivative or fragment has a common antigenic cross-reactivity to said isolated
peptide, wherein said peptide is encoded by a gene, the expression of which is
induced or up-regulated during culture of M. fuberculosis under continuous
culture conditions defined by a dissolved oxygen tension of up to 10% air
saturation measured at 37°C when compared with a dissolved oxygen tension
of at least 40% air saturation measured at 37°C.

5. An attenuated microbial carrier according to claim 4, wherein the
attenuated microbial carrier is attenuated salmonella, attenuated vaccinia virus,
attenuated fowlpox virus, or attenuated M. bovis (eg. BCG strain).

6. A DNA plasmid comprising a promoter, a polyadenylation signal and a
DNA sequence selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10,
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52,
54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94,
96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126,
128, 130, 132, 134, 136 and 138, or a variant thereof having at least 70%
nucleotide sequence identity therewith, or a derivative thereof, or a fragment
thereof having at least 15 nucleotides, wherein the peptide encoded by said
variant, derivative or fragment has a common antigenic cross-reactivity to the
peptide encoded by said DNA sequence, wherein said DNA sequence
corresponds to the coding sequence of a gene, the expression of which is
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induced or up-regulated during culture of a wild-type version of M. tuberculosis
under continuous culture conditions defined by a dissolved oxygen tension of
up to 10% air saturation measured at 37°C when compared with a dissolved
oxygen tension of at least 40% air saturation measured at 37°C, wherein the
promoter and polyadenylation signal are operably linked to the DNA sequence
when used for preventing or treating a mycobacterial infection.

7. A DNA plasmid according to claim 6, wherein the promoter is selected
from the group consisting of CMV and SV40 promoters, and the
polyadenylation signal is selected from SV40 and bovine growth hormone
polyadenylation signals.

8. An isolated RNA sequence which is encoded by a DNA sequence
selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18,
20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60,
62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100,
102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132,
134, 136 and 138, or a variant thereof having at least 70% nucleotide sequence
identity therewith, or a derivative thereof, or a fragment thereof having at least
15 nucleotides, wherein the peptide encoded by said variant, derivative or
fragment has a common antigenic cross-reactivity to the peptide encoded by
said DNA sequence, wherein the DNA sequence corresponds to the coding
sequence of a gene which is induced or up-regulated during culture of

M. tuberculosis under continuous culture conditions defined by a dissolved
oxygen tension of up to 10% air saturation measured at 37°C when compared
with a dissolved oxygen tension of at least 40% air saturation measured at
37°C, when used for preventing or treating a mycobacterial infection.

9. An RNA vector when used for preventing or treating a mycobacterial
infection comprising the RNA sequence of claim 8 and an integration site for a
chromosome of a host cell.

10. Use of an isolated M. tuberculosis peptide selected from the group
consisting of SEQ IDNO: 1,3, 5,7, 9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31,
33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,69, 71,73, 75,
77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113,
115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant
thereof having at least 70% amino acid homology therewith, or a derivative
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thereof, or a fragment thereof having at least 10 amino acid residues, wherein
said variant, derivative or fragment has a common antigenic cross-reactivity to
said isolated peptide, wherein the peptide is encoded by a gene the expression of
which is induced or up-regulated during culture of M. tuberculosis under
continuous culture conditions defined by a dissolved oxygen tension of up to
10% air saturation measured at 37°C when compared with a dissolved oxygen
tension of at least 40% air saturation measured at 37°C,

an antibody according to claim 2,

an attenuated mycobacterium according to claim 3,

an attenuated microbial carrier according to claim 4 or 5,

a DNA sequence selected from the group consisting of SEQ ID NO: 2,
4,6,8 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88,
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,
124, 126, 128, 130, 132, 134, 136 and 138, or a variant thereof having at least
70% nucleotide sequence identity therewith, or a derivative thereof, or a
fragment thereof having at least 15 nucleotides, wherein the peptide encoded
by said variant, derivative or fragment has a common antigenic cross-reactivity
to the peptide encoded by said DNA sequence, wherein said DNA sequence
corresponds to the coding sequence of a gene which is induced or up-regulated
during culture of M. tuberculosis under continuous culture conditions defined by
a dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C or a fragment or variant or derivative of said DNA sequence,

a DNA plasmid according to claim 6 or 7,

an RNA sequence according to claim 8, and/or

an RNA vector according to claim 9,
in the manufacture of a medicament for treating or preventing a mycobacterial
infection.

11. Use of an isolated M. tuberculosis peptide selected from the group
consisting of SEQ ID NO: 1,3,5,7,9, 11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31,
33, 35, 37, 39, 41,43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75,
77,79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111, 113,
115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant
thereof having at least 70% amino acid homology therewith, or a derivative
thereof, or a fragment thereof having at least 10 amino acid residues, wherein
said variant, derivative or fragment has a common antigenic cross-reactivity to
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said isolated peptide, wherein the peptide is encoded by a gene the expression of
which is induced or up-regulated during culture of M. tuberculosis under
continuous culture conditions defined by a dissolved oxygen tension of up to

tension of at least 40% air saturation measured at 37°C,

an antibody according to claim 2,

or a polynucleotide probe comprising at least 8 nucleotides wherein ;
said probe binds to at least part of a gene which is induced or up-regulated

10% air saturation measured at 37°C when compared with a dissolved oxygen

during culture of M. tuberculosis under continuous culture conditions defined by
a dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C,
in the manufacture of a diagnostic reagent for identifying a mycobacterial
infection.
12. A method of treating or preventing a mycobacterial infection, by ‘
administering to a patient an isolated M. tuberculosis peptide selected from the
group consisting of SEQ IDNO: 1, 3,5,7,9, 11, 13,15,17, 19, 21, 23, 25, 27, 29,
31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 69, 71, 73,
75,77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 103, 105, 107, 109, 111,
113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 and 137, or a variant
thereof having at least 70% amino acid homology therewith, or a derivative
thereof, or a fragment thereof having at least 10 amino acid residues, wherein
said variant, derivative or fragment has a common antigenic cross-reactivity to
said isolated peptide, wherein the peptide is encoded by a gene the expression of
which is induced or up-regulated during culture of M. tuberculosis under
continuous culture conditions defined by a dissolved oxygen tension of up to
10% air saturation measured at 37°C when compared with a dissolved oxygen
tension of at least 40% air saturation measured at 37°C,

an antibody according to claim 2,

an attenuated mycobacterium according to claim 3,

an attenuated microbial carrier according to claim 4 or 5,

a DNA sequence selected from the group consisting of SEQ ID NO: 2,
46,8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88,
90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,
124, 126, 128, 130, 132, 134, 136 and 138, or a variant thereof having at least
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70% nucleotide sequence identity therewith, or a derivative thereof, or a
fragment thereof having at least 15 nucleotides, wherein the peptide encoded
by said variant, derivative or fragment has a common antigenic cross-reactivity
to the peptide encoded by said DNA sequence, wherein said DNA sequence
corresponds to the coding sequence of a gene which is induced or up-regulated
during culture of M. tuberculosis under continuous culture conditions defined by
a dissolved oxygen tension of up to 10% air saturation measured at 37°C when
compared with a dissolved oxygen tension of at least 40% air saturation
measured at 37°C or a fragment or variant or derivative of said DNA sequence,

a DNA plasmid according to claim 5 or 7,

an RNA sequence according to claim 8, and/or

an RNA vector according to claim 9.

13. A therapeutic agent, an antibody, an attenuated M. tuberculosis
mycobacterium, an attenuated microbial carrier, an isolated RNA molecule, an
RNA vector, or a DNA plasmid substantially as hereinbefore described with
reference to the Examples, when used for preventing or treating a
mycobacterial infection.

14. A therapeutic agent accbrding to claim 1, substantially as hereinbefore
described with reference to any one of the Examples.

15. An antibody according to claim 2, substantially as hereinbefore
described with reference to any one of the Examples.

16. An attenuated M. tuberculosis mycobacterium according to claim 3, or
attenuated microbial carrier according to claim 4, substantially as hereinbefore
described with reference to any one of the Examples.

17. A DNA plasmid according to claim 6, substantially as hereinbefore
described with reference to any one of the Examples.

18. An isolated RNA sequence according to claim 8, substantially as
hereinbefore described with reference to any one of the Examples.

19. A use according to claim 10 or 11, substantially as hereinbefore
described with reference to any one of the Examples.
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20. A method according to claim 12, substantially as hereinbefore
described with reference to any one of the Examples.
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SEQUENCE LISTING
<110> Microbiological Research Authority
James, Brian
Bacon, Joanna
Marsh, Philip
<120> Mycobacterial antigens expressed under low oxygen tension

<130> GWS/MRM/23434

<150> GB 0115365.9

<151> 2001-06-01

<150> GB 0121780.1

<151> 2001-09-07

<l€0> 138

<170> PatentIn version 3.1

<210> 1
<211> 106
<212> PRT

<213> Mycobacterium tuberculosis

<400> 1

Met Trp Arg Tyr Pro Leu Ser Thr Arg Leu Ala Leu Pro Asn Thr Pro
1 5 10 15
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Gly Val

Thr Leu

35

val Thr

50

Ala Phe

65

Leu Ser

Ala Ala
<210> 2
<211> 318

<212>

<213>

<400> 2
atgtggcgat

ttegecatga
gacctcaaca
ctggattcgg
ctgtecgaag

geccaaatacc

<210> 3
<211> 538
<212> PRT

<213>

Ala

Leu

Pro

Ala

Glu

Ile

DNA

Ser Phe

20

Ser Ile

Ala

Asp

Val Gly

Ala

Leu

Arg

Met

Met Thr

Arg Asp

40

Leu Val

55

val Ala

70

Glu Glu

85

Ala Ala

100

atccactaag
cctcategee
ttgacctgac
tggecttege

aggagctett

gcgatgag

Leu

Lys

Leu Thr

Tyr Arg

tacaaggcta
gtccacegte
tcgagtcacg
ggtcggtatg

gacgtgcgac

-2-
Ser Ser Pro
25

Asp Leu Asn

Asp Asp Val

Ile Glu Glu

75

Cys Asp Thr

90

Asp Glu

105

Mycobacterium tuberculosis

gccttgcecta
agcactacgc
cctgatgcca
gtggccatcg

acggtcggag

Mycobacterium tuberculosis

Ser Thr Val

30

Ile Asp Leu

45

Gly Leu Asp

60

Arg Leu Gly

val Gly Glu

ataccccagg
tgctgageat
ggttggtcga
aggagcggcet

aactggaggc

PCT/GB02/02845
Ser Thr
Thr Arg
Ser Val
val Ala
80
Leu Glu
95
tgtagcctcce 60
cctgegegac 120
cgatgtggga 180
cggagtcgea 240
agcgatcgeg 300
318
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<400>

3

Met Thr Asn

1

Phe

Arg

Met

Val

65

Ile

Pro

Ala

Leu

val

145

Ile

Asn

Asp

Ala

Ala
Arqg
Arg
50

Asp
vVal
Asn
Ala
Thr
130
Lys
Pro
Txp

Gly

Arg
210

Ser

Gly

35

Arg

Pro

Ile

Gly

Leu

115

Ser

Ser

Gly

Thxr

val

195

Ala

Gln

Arg

20

Phe

Ile

Leu

Thr

Gln

100

Tyr

Ala

Thr

Ala

Val

180

Gly

Ala

Gln

Thr

Val

Ala

Arg

Gly

85

Ala

Val

Arg

Glu

Pro

165

Cys

Val

Ala

Pro

Thr

Ala

Thr

70

Leu

Gly

Arg

Leu

Leu

150

Glu

Asp

Thr

Leu

Asp

Val

Arg

Gly

55

Gln

Ile

Ser

Val

Ile

135

Asp

Arg

Gly

val

Gly
215

His

Asn

Ile

Ser

Gly

Asn

Gly

120

Val

Gln

Met

Leu

Ile

200

Pro

Asp

Asn

25

Gln

Ala

Arg

Ser

Ala

105

Glu

Gly

Phe

Val

Asn

185

Ala

Gly

Phe

10

Asn

Val

Leu

Ala

Phe

90

Val

Gln

Arg

Pro

Gln

170

Ala

Gly

Gln

Asp

Pro

Thr

His

val

75

val

Leu

Leu

Pro

Arg

155

Asn

Pro

Pro

Ala

His

Asp

Gly

Asp

60

Leu

Phe

Ala

Val

140

Gly

Thr

Ser

Leu

Val
220

Asp Arg

Lys Val
30

Trp Arg
45

Thr Arg

Met Gly

Ser Leu

Asp Arg
110

Pro Val
125

Ser Pro

Asn Leu

Ser Thxr

Axrg Gly
190

Glu Asp
205

Leu Val

Arg

15

Val

Phe

Met

val

Ile

95

Ser

Leu

Thr

Ile

ASp

175

Gly

Thr

Asp

PCT/GB02/02845

Ser

TyY

val

Leu

Leu

80

Arg

Thr

Asn

Thr

Gly

160

Ala

Ala

Gly

Ser
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Gly Ala Gly Thr Trp Leu Leu Trp Asp Gly Lys Arg Ser Pro Ile Asp
225 230 235 240

Leu Ala Asp His Ala Val Thr Ser Gly Leu Gly Leu CGly Ala Asp Val
245 250 285

Pro Ala Pro Arg Ile Ile Ala Ser Gly Leu Phe Asn Ala Ile Pro Glu
260 265 270

Ala Pro Pro Leu Thr Ala Pro Ile Ile Pro Asp Ala Gly Asn Pro Ala
275 280 285

Ser Phe Gly Val Pro Ala Pro Ile Gly Ala Val Val Ser Ser Tyr Ala
290 295 300

- Leu Lys Asp Ser Gly Lys- Thr Tle Ser Asp Thr Vval Gln Tyr Tyr Ala
305 310 315 320

Val Leu Pro Asp Gly Leu Gln Gln Ile Ser Pro Val Leu Ala Ala Ile
325 330 335

Leu Arg Asn Asn Asn Ser Tyr Gly Leu Gln Gln Pro Pro Arg Leu Gly
340 345 350

Ala Asp Glu Val Ala Lys Leu Pro Val Ser Arg Val Leu Asp Thr Arg
355 360 365

Arg Tyr Pro Ser Glu Pro Val Ser Leu Val Asp Val Thr Arg Asp Pro
23570 378 380

val Thr Cys Ala Tyr Trp Ser Lys Pro Val Gly Ala Ala Thr Ser Ser
385 390 395 400

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

Thr val Glu Leu Val Gly Ala Gly Asn Gly Gly Val Ala Thr Arg Val
420 425 430

Ala Leu Ala Ala Gly Thr Gly Tyr Phe Thr Gln Thr Val Gly Gly Gly
435, 440 445

Pro Asp Ala Pro Gly Ala Gly Ser Leu Phe Trp Val Ser Asp Thr Gly
450 455 460
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val
465

Arg
Lys Ala
Trp Ser
Ala

Asp

Pro
530

Arg

<210> 4
<211>
<212>

<213>

<400> 4
atgacgaacc

acccecggtca

caggtgacgg

acccgeatge .

atggtgatca
gcgggtégca
gagcagctgc
agcccgacga
atcccgggtyg
tgtgacggcece
gccggecege
ctggtegaca

ctggcecgatce

TyT

Vval

val

Leu

515

val

1614

DNA

Gly Ile

AsSp

Asn Glu

470

Glu Ala
485

Leu Ser
500

Leu Ala

Ser Ala

agcagcacga
acsacaaccc
gctggeggtt
tggtcgacce
cgeggttgat
acgcggtget
accecgotget
cggtgazaaag
cgceggageg
tcaacgcacc
tgcaggacac
gcggecgccgg

atgcggtcac

Leu

Leu

His

Glu

Gly Leu

Phe

Val

Thr
520

Asp

Gly
535

Gly

ccacgactte
cgacaaggtt
cgtgatgcgce
gttgcecgeact
cggctcette
tgccgaccgg
caacctgacce
tactgagttg
gatggtgecag
gtcgegggge
cggecgcacgce
cacctggcetg

cagcggcectc

Pro Gln

475

Pro
490

Asn

Pro
505

Gly
Val

Leu

Tyr Arg

Mycobacterium tuberculosis

gaccacgacc
gtctgccgcc
cgaatcgccg
cagtecacgeg
gtattctegt
tccacegegg
tcggceceggce
gaccagtttc
aacaccteccea
ggtgcggatg
gcggeegege
ttgtgggacg

ggcctgggcg

Gly Val Ala Gly

Pro Pro Val Pro

Pro Thr Leu Ser

510

Pro Asp Ser Arg

525

gtegetegtt
gcggcttegt
ccggaatecge
cggtgetgat
tgattcggcee
cgctgtatgt
tgatcgtcgg
cgcgcggaaa
ccgacgegaa
gcgtgggtgt
tegggeccgg
gcaagcgcadg

ccgacgtgcec

PCT/GB02/02845
Gly Gly
480
Ile Pro
495
Arg Ala
Pro Ala
cgcectcocecga 60
cacccgcececat 120
attgcacgac 180
gggtgtgetg 240
caatgggcag 300
gcgggtggge 360
ccggeceggty 420
cctgatcgge 480
ctggacggtg 540
gacggtgatt 600
gcaggcggty 660
cccgattgat 720

cgcgeegegg

780
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atcatcgect
atcccggatg
agttcctacyg
gtgctgceegg
aactcctatg
gtgtcgeggg
acccgtgacce
ttgactctgt
gteggcgeceg
ttcacccaga
teggataceg
aaagcggttg
tcgectgtttg

ttggtgcccg

<210> 5
<211l> 412
<212> PRT

<213>

<400> 5

Met Lys Ile

1

Val Arg Ala

Ile
35

Ser Thr

Ala Glu Leu

50

" Thr Asn Phe

cggggctgtt caacgcgata
ccggcaacce ggcgagcettce
ccctgaaaga ctcgggcaag
acggtttgeca gcagatttceg
gtctgcagca gecgectogyg
tgttggacac caggegetat
ccgtecacctg cgcegtactgg
tggcaggcte ggecgcetgeeg
gceacggtgg tgtggcaacc
cggtgggcgg cggcccagat
ggagtgegtta--eggtatcgac
aggcccttgg cctgaacceg
tg;ccggccc gacgetgteg

acagcaggcc cgctegtecg

Myccobacterium tuberculosis

Arg Thr Leu
5

Ser Gly

Thr Pro
20

Gly Thr Ser

Pro Lys Ile Pro Phe

40

Ala Glu Phe Val

55

Asp

Gly Pro Asm Glu Arg

Ser

Met

25

Ile

Gln

Arg

-6-
cccgaagcac
ggtgtgccgg
accatatcgyg
ccggtattgg
ctgggggcecg
cccagegage
agcaagccgg
gtgccagatg
cgagtggegt
gcgecgggeg
aatgagcctce
ccceceggtec
cgtgeccgacg

gtatcggccg

Val Leu

10

Leu Lys

Arg Pro

Ile Ala

Phe Ala

cgccecactgac
cgcegategg
acaccgtgea
cggcaatect
acgaggtcge
cggtaagtet
tgggtgegge
cggtgcacac
tagcggecegg
ccgggtegtt
agggagtgge
ccatccecgtg
cgctgetgge

agggagggta

Glu Pro Pro

Leu Glu Pro

30

Phe
45

Ser Pro

Gln
60

Ala

Arg Ala

Asn

Leu

PCT/GB02/02845

ggcgcegate
cgcggtggty
gtactacgcg
gcgcaacaac
caagctgccg
cgtegacgtt
caccagctcyg
cgtecgagetyg
tactggctac
gttctgggtg
tggaggcgge
gtcggtgetg
acacgacacc

cegg

Ser Ala

15

Gly Gly

Gly Pro

Trp Tyr

Arg Asp

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1614
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€5 70 75 80

Tyr Leu Gly Pro His Leu His Val Ala Thr Leu Ala Asn Gly Thr Leu
85 90 95

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

Arg Tyr Leu Leu Met Pro Ser Phe Thr Phe Val Gly Val Ala Gln Ala
115 120 125

Ala Leu Trp Thr Gly Tyr Arg Pro Trp Phe Ile Asp Ile Asp Ala Asn
130 , 135 140

Thr Trp Gln Pro Cys Val His Ser Ala Arg Ala Val Ile Glu Arg Phe
145 150 1558 160

Arg Asp Arg Ile Ala Gly Ile Leu Leu Ala Asn Val Phe Gly Val Gly
165 170 175

Asn Pro_Gln Ile Ser Val Trp Glu Glu Leu Ala Ala Glu Trp Glu Leu
180 185 190

Pro Ile Vval Leu Asp4Ser Ala Ala Gly Phe Gly Ser Thr Tyr Ala Asp
195 200 205

Gly Glu Arg Leu Gly Gly Arg Gly Ala Cys Glu Ile Phe Ser Phe His
210 215 i 220

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

Asp Pro Arg Leu Val Glu His Ala Tyr Lys Phe Gln Asn Phe Gly Leu
245 250 255

val Gln Thr Arg Glu Ser Tle Gln L.eu Gly Met Asn Gly Lys Leu Sexr
260 265 270

Glu Ile Ser Ala Ala Ile Gly Leu Arg Gln Leu Val Gly Leu Asp Arg
275 280 285

Arg Leu Ala Ser Arg Arg Lys Val Leu Glu Cys Tyr Arg Thr Gly Met
290 295 300
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Ala Asp Ala Gly Val Arg Phe Gln Asp Asn Ala Asn Val Ala Ser Leu

305 310 315 320

Cys Phe Ala Ser Ala Cys Cys Thr Ser Ala Asp His Lys Ala Ala Val

325 330 335
Leu Gly Ser Leu Arg Arg His Ala Ile Glu Ala Arg Asp Tyr Tyr Asn
340 345 350
Pro Pro Gln His Arg His Pro Tyxr Phe val Thr Asn Ala Glu Leu Val
355 360 365
Glu Ser Thr Asp Leu Ala Val Thr Ala Asp Ile Cys Ser Arg Ile Vval
370 378 380

“gé¥ Len~Pro Val His-Asp-Hie Met  Ala Pro-Asp-Asp-Val Ala Arg Val

385 390 395 400

val Ala Ala Val Gln Glu Ala Glu Val Arg Gly Glu

405 410

<210> 6

<211> 1236

<212> DNA

<213> Mycobacterium tuberculosis

<400> 6

atgaagatcc gaacgttatc cggcteggtg ctggageecge cgtcecgecagt acgcgegacce 60
ccaggcacgt ccatgttaaa actcgagccg ggtggctcecga cgatccccaa gatcccectte 120
atccgecececga getttecegg geccageccgag ctegeccgagg acttegtaca gategeccag 180
gctaactggt acacgaactt cggtccgaac gagecggcggt ttgcccgege cetgcgegac 240
tatctgggac ctcatctgea cgttgctace ctegeceaacg gcaccctgge actectegeg 300
gecgctccacyg tcagtttegg cgceggtacg cgggaccget acctgetgat gecgtegtte 360
aégttcgtcg gcgtggctca ggctgecgecta tggactgggt accgtcectg gttcatcgac 420
atcgacgceca acacatggeca geocatgcgtce cactcecgecece gogecgtocat cgaacgette 480
cgcgaccgga tcgceggcat cectgetggcce aatgtgttcg gecgtcggcaa tccccagate 540
agcgtctggg aggagctcge cgccgaatgg gagctaccga ttgtgectcga cteggeggec 600
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ggcttegget
ttetecttece
gatcecacggc
gagtccatcc
cgccaactag
cgcaccggta
tgtttcgega
cgtaggcacg
tttgtgacga
tcgecgaatcg

gtcgececgeeg

<210> 7
<21l> 524
<212> PRT

<213>

<400> 7

val Ser Ile
1

Asn Gln Pro

Leu
35

Ser Gly

Ile Leu

50

vVal

Thr Tyr Pro
65

Ser Phe Glu

ccacgtacgce
atgcgaccaa
tcgtegagcea
agctcggaat
tecgggecttga
tggeegacge
gcgettgetg
cgatcgaggce
atgccgagtt
tgtecgetgece

tgcaggaagc

Ala Asp

Pro Val

20

Gly Met

Glu Lys

Gly Cys

Pro Lys

85

Thr

Arg

Ala

Ala

Ala

70

Ala

cgacggcgag
gecgttegeg
cgcatacaag
gaacggcaag
tcgecgecetg
gggtgtgegt
cacgtccgcee
gegegactac
agtcgagtcg
agtccacgac

ggaggtgege

Mycobacterium tuberculosis

Ala Ala

Thr

Lys

Arg Ala

-0.
cgecectoggtg
gttggtgagg
ttecagaact
ctgtecggaga
gcaagtcgcee
ttccaggaca
gaccacaadyg
tacaacccac
accgatctayg
cacatggccce

ggtgaa

Pro Ser

10

val Ile

25

Ile Ala

40

Asp
55

Asp
Cys

Asp

Asp Trp

Leu

vVal

Ile

Lys

Gln Lys

Gly

Gly

Ser
75

Pro

His Leu

80

gacgcggtgce
geggegetet
tcggcttggt
tcagcgccege
gcaaggtcct
acgccaatgt
ccgeggttet
cgcageacceg
ccgtcacgge

cggatgacgt

Thr Pro

Ile Gly

30

Gln Gly

45

Thxr
60

Trp
Leu

His

Phe Ser

Ser

Thr

vVal

Arg

Tyr

Tyr

PCT/GB02/02845

atgcgagatc
ggtttetege
gcaaacacgc
tattggecta
cgagtgctat
tgecgtcegcete
gggtagcctg
acatcegtac
ggacatttgc

tgccegggte

Pro Ala
i5

Gly Phe

)

Asp Phe

Asp Asn

Ser Phe
g0

Trp Asp
o5

660

720

780

840

800

960

1020

1080

1140

1200

1236
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Glu

Arg

Asp

Ala

145

Pro

Ala

Val

Gln

Pro

225

Thr

Gln

Ile

Arg

Arg

305

Thr

Ile

Tyr

Glu

130

Gln

Glu

Gln

Gly

val

210

Arg

Val

¢lu

Ile

Glu

290

Ile

Glu

Leu
Tle
115
Cys
Phe
Ile
Trp
Thr
195
Ala
Thr
Pro
Ala
Glu
275
Leu

Leuw

Leu

Gly

100

Glu

Arg

Leu

Ala

Asp

180

Gly

Glu

Asn

Gly

Leu

260

Ala

Arg

Asn

Ile

Tyr

Phe

Trp

Ile

Gly

165

His

Ala

Leu

Glu

Leu

245

Ala

TyTr

Arg

Ser

Thr
325

Leu

Asn

Ser

150

Arg

Ser

Ser

Gln

Glu

230

Arg

Tyr

Ala

Lys

Ser

310

Asp

Lys

Ser

val

135

Gly

Asp

Ile

Ala

Leu

215

Leu

Ala

Gly

Lys

Leu

295

Thr

Arg

-10-

Gly Val Thr

Leu

120

Phe

Ala

Glu

Asp

Ile

200

Tyr

Pro

Leu

Met

Tyr

280

Thr

Tyr

Ile

105

val

Thr

Gly

Phe

Leu

185

Gln

Gln

Val

Leu

Thr

265

Asn

Pro

Tyr

Asp

Asp

Ala

Ala

Ala

170

Thr

Ile

Arg

Sexr

Arg

250

Lys

Ile

Arg

Pro

Arg
330

Asp

Arg

Asp

Leu

1558

Gly

Gly

Val

Thr

Leu

235

Leu

Arg

Arg

Tyr

Ala

315

Ile

Lys

Gly

Gly

140

His

Pro

Lys

Pro

Pro

220

Arg

Gly

Pro

Arg

Arg

300

Val

Thr

Tyr

Tyr

125

Arg

Ile

Ala

Arg

Glu

205

Pro

Arg

Ile

Asn

Ser

285

Ile

Ala

His

Gly

110

Trp

Glu

Pro

Phe

val

190

Ile

Trp

Ala

Tyr

Thr

270

Val

Gly

Asp

Asp

Leu

Asp

Tyr

Ser

His

175

Ala

val

Val

Leu

Trp

255

Leu

Lys

Cys

Pro

Gly
335

PCT/GB02/02845

Arg

Asp

Val

Phe

160

Ser

Ile

Gly

vVal

Arg

240

Ala

Lys

Asp

Lys

Lys

320

ile
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Val

Ile

Gln

Glu

385

Leu

Val

Lys

Gln

Trp

465

Asn

Arg

Leu

Thr

val

Ile

370

Gly

Phe

Phe

cys

Asp

450

Asn

Thr

Ser

Ser

<210>

<211>

<212>

<213>

Ala

Tyr

355

Lys

Ile

Phe

Met

Asp

435

Arg

Ser

val

Val

Ser
515

1572

DNA

Asp

340

Ala

Gly

Gly

Leu

Ile

420

Arg

Phe

Gly

Leu

Asn

500

Asp

Gly

Thr

Arg

Ala

Leu

405

Glu

Met

Asn

Gly

Trp

485

Pro

Arg

Thr
Gly
His
His
390
Gly
Ser
Gly
Gln
Cys
470
Cys

Ala

Ala

Gly

Phe

Gly

3175

Arg

Pro

Gln

Val

Glu

455

Axrg

Gly

Glu

Thr

Arg
His
360
Glu
Gly
Asn
Ile
Gln
440
Leu
Ser
Tyxr

Tyr

val
520

-11-

Glu

345

val

Asp

Ile

Thr

His

425

Ala

Gln

Trp

Thr

Arg

505

Ala

Mycobacterium tuberculosis

Val

Thr

Leu

Thr

Gly

410

Tyr

Leu

Arg

Tyr

Txp

490

Phe

Ala

Phe

Asp

val

val

395

Leu

Val

Ala

Arg

Leu

475

Gln

Phe

Ala

Arg

Ser

Asp

380

Ala

Gly

Ala

Pro

Leu

460

Asp

Tyr

Gly

Asn

Glu

Tyr

365

Arg

Asn

His

Asp

Thr

445

Ala

Glu

Trp

Ile

Ala

350

Thr

Trp

Met

Asn

Ala

430

Arg

Gly

His

Leu

Gly
510

PCT/GB02/02845

Asp Val

Tyr Val

Asn Arg

Pro Asn
400

Ser Val
415

Ile Ala

Glu Ala

Ser Val

Gly Lys‘
480

Thr Thr
495

Asn Gly



WO 03/000721

<400> 8
gtgagcattg

gtacgtaccc
ctgcaaaagc
tggcgcgaca
tegttecgage
tacctcaaag
gtcgategeg
cgtgaatacyg
cccgagateg
cacagtatcg
cagatcgtge
cegtgggtag
accgtccecg
gcctacggcea
aatattcgtc
atcggetgea
accgaactga
ggcactggcece
gtcaccgact
cgctggaacce
ctgttecttec
gaatcgcaga
gcgctggecc
gectgggtcgg
aacaccgtge
ceccgecgagt

gctgeggega

<210> 9

ccgatacggce
gcgeccgtceat
aaggagtgga
acacctaccc
ccaaggcgga

gggtcaccga

gctactggga
tcgcgcecagtt
caggtcgcga
acctgaccgg
ccgagategt
tcecegegeac
ggctacggge
tgaccaagcg
gatcggtgaa
aacggatect
tcaccgaccg
gtgaggtctt
cctataccta
gtgagggeat
tgctggggece
tccattacgt
cecaccecgega
tgtggaacag
tctggtgegyg
accggttcett

ac

tgccaageceg
catcggaacc
cttcgtcata
cggetgegeyg
ctggaaacac
caagtacggce
cgacgacgaa
cctgatctee
cgaattcecgcece
caagcgggtyg
cggeccaggte
caacgaagag
actgttgcge
gcccaacacg
ggatcgcgag
gaactectcet
catcgaccgyg
ccgggaagcec
tgtgcagatc
cggtgcacac
gaacactggg
ggccgatgcg
ggcgcaagac
tggeggetge
ctacacctgg

cgggategge

-12-

tccacgccaa
ggattctccg
ttggagaaag
tgecgacatce
ctgttttcct
étgcgccgct
tgccgetgge
ggggccggtyg
ggcccegett
gcgatcegtcg
gccgaaéégc
ctgeceggtgt
ctcggeatct
ttgaagatca
ctgecggegea
acctattacc
atcacgcacg
gatgtgatcg
aaggggcgtce
cgcgggatca
ctgggacaca
atcgcgaaat
cggttcaacc
cgcagctggt
caatactggce

aacggtttgt

gcccoggocaa
gtttgggcat
ccgacgacgt
cgtcgcacct
actgggacga
acatcgagtt
acgtgttcac
cgttgcacat
tccattecac
ggaccggtge
agctctatca
cgctgecgecg
actgggecea
tcgaggecta
agctgacgec
ccgeggtgge
acgggategt
tgtacgccac
acggcgagga
ccgtcgecaa
actccgtggt
gcgaccggat
aggagctgca
atctcgacga
tgaccacccg

cgagegaceg

PCT/GB02/02845

ccagccgeceg
ggccatcgca
cggcggeacc
gtactcette
aatcttggge
caattcgctc
cgccgacggg
ceccgtectte
ccagtgggac
cagcgcgatce
gcgecaccceg
ggcgttgcga
ggaggcgctg
tgccaaatac
gcggtatege
ggacccegaag
caccgccgac
cggcttecac
cctggtegac
catgccecaac
gttecatgatc
gggcgtgcaa
gcgcaggcetyg
gcacggcaag
ctcggtcaac

cgegacggtce

60
120
180
240
300
360
420
480

540

€00

660

720

780

840

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1572
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<21l>

<212>

<213>

<400>

L}

444

PRT

Met Ser Asp Asn Asp Pro

1

Pro

Gln

Arg

Asn

65

Phe

val

Gly

Arg

Glu

50

Leu

Arg

Gly

Gly

Glu

35

Leu

Gly

Ile

Leu

val

20

Gly

Phe

Gly

Ser

Arg
100

5

Glu

Leu

Asp

‘Phe

Pro
85

Val

Thr

Gly

Gly

Leu

70

Arg

Ala

Pro

Ala

His

145

Tyr

Ser

Asp

Leu

130

Leu

Thr

Ser

Asp

115

Glu

Tle

Leu

Ala

Leu

Tyr

Thr

Asp

Leu
180

Ala

Gly

Gly

Leu

165

Ala

Gly

Pro

Thr

150

Ala

Ala

Val

Ala

Pro

Ser

55

Ser

Glu

Trp

Ala

135

Ser

Cly

Phe

-13-

Mycobacterium tuberculosis

val Ile Val
10

Asp Asp Tyr
25

Phe Pro Thr
40

Arg Arg Asn

Ser Ala Thr

Ala Thr Ala
90

Arg Thr Leu
105

Asp Val Gly
120

Leu Thr Glu

Leu Gly Val

Pro Ala Leu
170

His Thr Ala
185

Gly Leu

Trp Thr

Asp Arg

Gly Phe

60

Thr Phe
75

Met Asp

Glu Asn

Cys Tyr

Phe Ser
140

Tle Ser
155

Thr val

val Gln

Ala

Leu

Gly

45

Lys

Asp

Pro

Ser

vVal

125

His

Gly

Asp

Ala

Ile
Leu
30

Trp
Pro
Pro
Gln
Gly
110
Gly
His
Arg

Thr

Ile
190

PCT/GB02/02845

Glu Ala
15

Ser Glu

Ala Leu

Ile His

Glu Phe
80

Gln Arg
95

Ile Asn

Ala Ser

Ser Gly

Ile Ala
160

Ser Cys
175

Arg Ala
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Gly

Pro

Gly

225

Glu

Asp

Asp

Arg

Val

305

Thr

Arg

Asp

Gly

210

His

Gly

Arg

Gly

Leu
290

cly

Glu

Gly

cys

195

Tyxr

Cys

Ala

Arg

Leu

275

Leu

Met

Leu

Pro

hAsp Leu Ala Leu

Phe Val

Arg Pro

Ala Met
245

Arg Val
260

Ser Asp

AYg Arg

Val @lu

Arg Ser
325

Leu Leu
340

Glu

Phe
215

Ala
200

Ser

-14-

Gly

Lys

Tyr Ser Ala His

230

Phe

Leu

Gly

Ala

310

Leu

Gly

Leu

Ala

Leu

Ile

295

Ala

Ser

Leu

Glu

Thr

280

Ala

Ala

Val

Gln

val

265

Ala

Gln

Gcly His Gly Thr

Ser

Lys
345

Gly

Gln

Ala

Arg

250

Arg

Pro

Ala

Ala

Tyr

330

Ser

val

Ser

235

Arg

Ala

Ser

Ala

Thr

315

Cly

Asn

Cys

Ala

220

Gly

Ser

Ser

Gly

val

300

Arg

Thr

Ile

val

205

Leu

Thr

Arg

Cys

Asp

285

Val

Leu

Ala

Gly

Met

Ser

Ala

Ala

Leu

270

Ala

Pro

Gly

Pro

His
350

PCT/GB02/02845

Gly Thr

Asp Asp

Trp Ala
240

Thr Ala
255

Asn Ser

Gln Thr

Ala Asp

Asp Arg
320

Ala Gly
335

Ala Gln

Ala

His

Ile

385

Trp

Met

Ala

Ala

370

Agp

Arg

sSer

Ala

355

Ala

Trp

Ala

Gly

Gly Gly

Ile Pro

Glu Lys

Val 2asp

405

Thr Asn
420

Leu

Pro

Gln

390

Gly

ser

Gly

Thr

375

Gly

Trp

His

Leu

360

Leu

Leu

Arg

Val

val

His

Arg

Thr

Ile
425

Lys

val

Leu

Ala

410

Val

vVal

Asp

Ala

395

Ala

Ser

Ile

Glu

380

Asp

val

Met

Leu

365

Pro

Lys

Ser

Pro

Ala

Ser

Leu

Ala

Asp
430

Ala Gln

Arg Glu

Thr Pro
400

Phe Gly
415

Thr val
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-15-

Ser Ala Pro Glu Arg Gly Pro Glu Cys Gly Glu Vval

435
<210> 10
<211l> 1332
<212> DNA
<213
<400> 10

atgtccgata acgacccggt
gaaaccgceg acgactactg
cccaccgatc gaggttgggce
aaaccgatcc acaaccttgg
ttcegeatcet caccgégcga
gtagcatgge gcaccctgga
gtgggctgtt atgtcggtge
caccacagtg geccatctgat
tacacccttg acctggecgg
gcggecttte acaccgeggt
ggcggcgtgt gcgtgatggg
. ctatccgacg acggccactg
gagggcgecg ccatgttcet
gtcectegecg agotgegtge
gcgeccageg gcgacgegea
gtgceccgeeg atgtcgggat
accgaattge ggtcactgge
ttgggatcgg tcaagtcaaa
gtgaaggtca ttctggcege
cccagecgeg aaatcgattg

tggegggeeg ttgacggatg

440

Mycobacterium tuberculosis

cgtcatcgtce
gacactgctce
acttcgcegag
cggattcett
ggcgacggceg
gaacagcggg
ctecggcgcetce
caccgggacg
gcecggegetg
tcaagctatc
tacgcecggc
ceggecctac
cctgcagege
cagttgcctg
aacgcgactg
ggtcgaaggg
ageccagctac
catcgggeat
ccagcacgcec
ggagaaacag

gcgcaccgcg

gggctggeca
tccgaacage
ctgttegacg
tccagcgcecaa
atggaceccge
atcaatcccy
gaatacggtc
tegctgggtyg
accgtcgata
cgggcecggceg
tatttegteyg
agcgecgecacg
cggtcgeggyg
aactececgatyg
ctccggegeg
cacggcaccg
ggcaccgeec
gctcaggcgg
gcgatcccgce
ggtctgegge

gcggtgtceeg

tcgaggcacc
gcgagggact
ggtcgecgteg
ctacattcga
agcageggght
atgacctggce
cecgetttgac
tcatctcegg
cctecgtgtte
actgcgacct
agttctccaa
ccagcggaac
caaccgctga
gacttagecga
ccatcgcgca
cgaccecggcet
cggccggacyg
cggcgggcay
cgacactgca
tggccgacaa

cgttcgggat

PCT/GB02/02845

cggtggtgtc
cggaccgtte
aaacggattc
tcectgagtte
ggggctgega
cggtcacgat
cgaattctcec
gegcatecgece
gteggcegetg
ggcactcgee
gcagcacgeg
cgecectgggea
ccggegtegt
cgggctgacc
ggcagcagtt
cggcgatege
cgggccegetg
gctgggecett
cgtcgacgag
actcacgecg

gagcggtacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260
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-16-
aatagccacg tgatcgtttc gatgccggac accgtttceg cgeccgageg tggecccegag 1320

tgtggggagg tg 1332

<210 11
<211> 1004
<212> PRT

<213> Mycobacterium tuberculosis

<400> 11

Met Ala Pro Lys Gln Leu Pro Asp Gly Arg Val Ala Val Leu Leu Ser
1 5 10 15

Ala His Ala Glu Glu Leu Ile Gly Pro Asp Ala Arg Ala Ile Ala Asp
20 25 30

Tyr Leu Glu Arg Phe Pro Ala Thr Thr Val Thr Glu Val Ala Arg Gln
35 40 45

Leu Arg Lys Thr Arg Arg Val Arg Arg His Arg Ala Val Leu Arg Ala
50 55 60

Ala Asp Arg Leu Glu Leu Ala Glu Gly Leu Arg Ala Leu Ala Ala Gly
65 70 75 80

Arg Glu His Pro Leu Ile Ala Arg Ser Ser Leu Gly Ser Ala Pro Arg
85 90 95

Gln Ala Phe Val Phe Pro Gly Gln Gly Gly His Trp Pro Gly Met Gly
100 105 110

Ala val Ala Tyr Arg Glu Leu Pro Thr Tyr Arg Thr Ala Thr Asp Thr
115 - 120 125

Cys Ala Ala Ala Phe Ala Ala Ala Gly Val Asp Ser Pro Leu Pro Tyr
130 135 140

Leu Ile Ala Pro Pro Gly Thr Asp Glu Arg Gln Ala Phe Cys Glu Ile
145 150 155 160

Glu Ile Glu Gly Ala Gln Phe Val His Ala Val Ala Leu Ala Glu Val



WO 03/000721

Trp Arg Ser

Val
195

Gly Glu

Val Ala

210

Ala

Gly.
225

Arg Tyr

Ala Leu Ile

Ala Ser Ser

Ile Val Asp

275

val Gly Phe

2920

Leu Glu

305

Cys

Phe Ile Gly

Gly Asp Tyr

Glu
355

Ala Val

Ala His

370

Ser

Ala Ala Asn

385

Cys

180

Ala

Val

Ala

Ala

Thr

260

Thr

Pro

Gln

Gly

Trp

340

Ser

Pro

Lieu

165

Gly

Ala

Val

val

Thr

245

Val

Val

Val

Leu

Thr

325

Tyr

Ala

Ala

Pro

val

Ala

Ala

Ala

230

Thr

Ala

Arg

Hig

Pro

310

Thr

Ala

Ile

Leu

Asp
390

Leu

Tyr

Ala

215

Ala

Gly

Val

Ser

Thr

295

Asp

Gly

Asn

Arg

Leu

375

Gly

-17-

170

Pro Asp Leu
185

Leu Ala Gly

200

Arg Ala Asn

Leu Gly Ile

Gly Leu

250

Trp

Ser Gly Glu

265

Ser
280

Gly

Ser Val Leu

Ser Glu Phe

val
330

Asp Vval

Leu Arg His

345

Cys Ala

360

Gly

Phe Ala Ile

Pro Ala val

Thr Val Gly

Ser Ile Thr
205

Val Val Gly
220

Gly Glu Gln

235

Glu Leu Ser

Arg Gln Ala

Phe Ala Arg
285

Glu Ser Leu
300

Met Glu Ala
315

Ala Pro Gly

Thr Val Arg

Arg Ala Phe
365

Cly Gln Asn
380

Leu Val Gly
395

Hisg

190

Leu

Arg

ASpP

Val

Val

270

Gly

Arg

Pro

Thr

Phe

350

Tle

Cys

Ser

PCT/GB02/02845

Ser Leu

Ser Asp

Leu Pro

Ala Ser

240

Val Asn

-255...

Ala Ala

Ile Thr

Asp Glu

Val Gln

320

Thr Phe

Asp Arg

Glu Ile

Glu Gly

Ala Arg

400
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Arg

Ala

Leu

Ala

Leu

465

Val

Arg

Thr

Asp

Gly

val

Asp

Val

450

Thr

Ala

Ala

Glu

Asp

530

Leu

Glu

Ala

Gly

435

Pro

Ile

Gly

Leu

Leu

515

Phe

Arg

Asp

420

Asp

Met

Ala

Arg

Ala

500

Ser

Glu

val Gly

Phe

405

Pro

Val

Trp

val

His

485

Gln

Ala

His

Ala

Val

Gly

Asp

Ala

Glu

470

Arg

Thr

Ala

Thr

Gly

Asp

Tyr

Leu

His

455

Arg

His

Leu

Arg

Asp

535

Leu

Ala

Pro

Ser

440

Pro

Trp

Leu

cys

-18-

Leu

Trp

425

Gly

Glu

Glu

Ala

Ala

. 505

Asp
520

Ala

Leu

Ala

Val

Asp

Sex

410

Gly

Phe

Pro

Arg

val

490

Ala

Glu

Arg

TYr

—545

Arg

Ala

Asp

Thr
625

Ala

Arg

Leu

610

Ala

Gln

Asp

Ser

595

Pro

Val

Ser

Ala

580

Ile

Ser

Leu

val

565

Val

Cly

Trp

Arg

550

Cys

Pro

Phe

Asp

Gly
630

Leu

Ser

Glu

Leu

615

Phe

Val

Ala

His

600

Asp

Gly

Thr

Gly

585

Pro

Pro

Glu

val

570

Gln

Glu

Val

Thr

Ala Asn

Asp Leu

Pro Asn

Leu Pro

460

Met Val
475

Leu Asp

Ile Asp

Leu Ile

Ala Ala

540

Pro Met

555 .

Gly Ala

Ala Ala

Gln Thr

Leu Gly

620

Ala Leu
635

Ile

Gly

Ala

445

Pro

Pro

Leu

Ser

Leu

525

Gly

His

Glu

Leu

Phe

€605

val

Arg

val

Gly

430

Pro

Val

Ser

Gly

His

510

Val

Ala

Ile

Gln

Ala

590

Ser

Ser

Gly

Ser

415

Asp

Met

Ser

Thr

Ala

495

Pro

Ile

Leu

Gly

Val

575

Ala

His

Val

Ser

PCT/GB02/02845

Ala

Pro

Arg

Gly

Pro

480

His

Asp

Ala

Ala

Ala

560

Asp

Met

Leu

Ile

Val
640
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Asn

Pro

Gly

Hisg

Ala

705

Pro

Glu

val

Asn

Pro

785

val

Leu

Ala

Arg

Leu

Gly

Asn

Gly

Gly

690

Thr

Pro

Tyr

Ile

Phe

770

Leu

Trp

Asp

val

Gly

850

Arg

Tyr

Trp

Ala

€75

Ala

val

Cys

Gly

Ser

755

Ala

Arg

Gly

Val

Lys

835

Ile

Gln

Thr

Ser

660

Gly

Arg

Ala

Asp

Gly

740

Gly

Ala

Pro

Gly

Met

820

Trp

Ala

Met

Leu

645

Leu

Ala

Arg

Met

Ile

725

Val

Thr

Lys

Asp

His

805

Ala

Gly

Asp

Ala

Phe

Asp

Ile

Ile

Leu

710

Thr

Gly

Ala

Val

Val

790

Gly

Ala

Leu

Ala

Pro

Glu

Ser

Gly

val

695

Arg

Asp

Ala

Pro

Leu

775

Arg

val

Gln

Txrp

val

855

Gln

Arg

Gly

Met

680

Leu

Lys

Pro

Ser

Cly

760

Gly

Thr

Val

Leu

Gln

840

Thr

Gln

~-19-

Thr

Val

665

His

Leu

Gln

Thx

Leu

745

Val

Leu

Leu

Ala

Arg

825

Ala

Ile

Ala

Leu

650

Leu

Tyr

Ser

Gln

730

Ile

Thr

Ala

Leu

TyTr

810

Ala

Pro

Ala

Ile

Ala

Asp

Ala

Arg

Gly

715

Leu

val

Ser

Gln

Cys

795

Ser

Gln

Lys

Arg

Glu

Asp

Asp

Arg

Arg

700

Thr

Ser

Ala

Met

780

Ser

Ala

Gly

Ala

Val

860

Ala

Ala

Val

Tyr

€85

Ala

Val

Ala

Ala

Ala

765

Ile

Ser

Ala

Arg

Gly

845

Glu

Ser

Pro

Val

670

Leu

Ala

Ile

Ile

Ala

750

Val

Glu

Val

Asn

His

830

Glu

Arg

Leu

Ala

655

Val

Ala

Asp

Val

Ala

735

Gly

Val

Leu

Met

Arg

815

Cys

Pro

Ser

PCT/GB02/02845

val

Thx

Glu

Gln

Ser

720

Ala

Ser

Asp

Trp

Gly

800

Leu

Val

Ala

Gly

Glu
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865

Phe Thr

Met

Leu

Pro Asn

val

Leu

Leu

870

Pro
885

Asp

Asp Ser

900

Thr Ile

915

Leu Gly

930

Asp Leu

945

Lys Arg

Ile Thr

Ser His

<210> 12
-<211>
<212>

DNA

<213>

<400> 12
atggcccecca

gaactgateg
accgtgaccg
gtgetteggg
cgcgagcatce

tttececggece

Ile

Gly

Ser

Gly

Thr
995

3012

Pro Gln

Val Asp

Leu Val

Arg Gln

Val Asp

Ala Gly

Ser Met

Phe

Phe

Ala
920

Glu
935

Leu

950- -

Ile Gly

965

Asp
280

Gly

Ala Gln

aacaéctgcc
ggceggacge
aagtggctcg
ccgcecgaccog
cgctcatege

agggtggtca

Ala Thr

Leu Val

Lys Val

Val

Ala

Asp
1000

cgatgggegg
tcgggecatce
gcagctgcegce
gctggaactc
gcggtegteg

ttggccgggce

20-

875

Ala Ala

890

Asp

Glu
2905

Arg Tyr

Val Arg Thr

Val Asn Leu

Ala Leu Asp

955..

Leu Ala

970

Sexr

Lys Leu Glu

985

Ala Ala Arg

Pro
910

Glu Gly

Gln Leu Ala

925

Gln
240

Glu Ser

Leu Arg Asn

Thr Leu Met

Asp Ala Asp

990

Ile Ser Arg Asp

Mycobacterium tuberculosis

gttgcggttt
geccgactace
aagacccgac
gcegaggget
ttgggctegg

atgggcgecg

tgctcagege
tcgagegett
gggtcegteg
tgcgcgegcet
ccecagegeca

tegcctaceg

PCT/GB02/02845

880

Leu Gln

885

Thr Asp

Ala val
Phe

Leu

Leu
960

Arg

Gly
975

Asp

Glu

ccatgcecgag
toeggctacyg
gcatcgggeg
ggccgcegga
ggcgttegtc

cgagctgcecg

60

120

180

240

300

360
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acctatcgga
ccgectgecat
gagatcgaag
ggtgtgetge
gcaggaagta
ggccgettge
gcgectgatcg
gtcgecegtgt
ggtcactteg
ctcecgegatg
ttcatcageg
tacgcaaacc
ggagcacggyg
aactgtgagg
cgtggcgagce
cctggetacce
gggttcccga
ccggtgteceg

gtecgetggge

ccgcgaccga
acctgatcge
gegegeagtt
ccgatctaac
tcaccttgte
ctggtegeta
cgaccaccgg
ccggtgageg
ccegegggat
aattatgcga
gaaccaccgg
tgcgceceatac
cgttc;tcga
gcgecgecaa
ggtttgttga
cgtggggtga
acgecgccgat
gactgaccat

ggcaccgtea

cacgtgegcec
ccecgeecgga
cgtccatgece
agtcggtcat
ggatgctgtg
tgcggtggeg
cggctggetg
ccaagcggta
caccgtggge
gcagctgect
cgacgtggtg
ggtgcgtttce
gatatcggece
cctgeecggac
tgcgttgteg
cctgggeggt
gcgtgcggtyg
tgecggttgag

cctcgcagtg

caaacactgt
gccgagttga
ggtgcactcg
cgttgccaat
gtgccgtecgg
cccgaacaga
gtcteggtea
aacgggtaca
ttggactceg

cactacgegce

gcgcagcaat

tectgatgat

ccgacctegt
cggtatgtet

cecggccagge

ctttcagcca
éaacggcggt
cgctgttcega
gegtgcetega

ggtatctege

21-
gccgcatttg
accgatgage
gttgecgetgg
agcctcggeg
gcegtggtgg
gcgectgggea
gaactgtctg
gcggccatceg
ttceceggtge
gactccgaat
gcgcocecaggea
gaccgcdcetg
catecececgege
ggteccactg
gcgaatattg
gacccactcg
ccgatgtggg
cggtgggaac

ctcgateteg

cggccgetgyg
ggcaagcgtt
cggaggtatg
aagtagecggce
cggeccecgege
teggtgaaca
tggtcaatgc
ttgacacagt
ataccagcgt
ttatggaagc
ccactttegg
tcgaatcggce
tgttgtttge
tgctggtegg
ttagcgegge
acggcgacgt
cgcacceccega
ggatggtgcce

gtgectcaceg

tgattcgcac cccgataccg agctgagtge

cgcgcecgac
cggggcceggt
ggtcaccgte
cgegctggec
cctggacttg
actgcgggge
gcgaaccctce
cgatgtegtc

cgagcatggce

ttcgaacaca
ttgctggact
ggcgcecgagce
gcgatgecate
cecgtegtggg
ttcggtgaga
geccgatgcecce
gtcaccggtyg

gcacggegca

ccgacgeegt
atccgatgca
aggtcgacge
gaagcatecgg
acttggacce
ccgegetacg
cggcegtecece
gcgegggtge

tcgtgctget

PCT/GB02/02845

tgtcgacteg
ctgcgagatc
gcgttectge
ggectatcte
caacgtggtg
ggacgcgage
ctectecgacce
ccggtcecage
gctegaatcg
gccagtgcaa
cgactactgg
aatccgetgt
gatcggtcag
gtcggcacgt
ggtcgectgac
cgatctgtec
accgctgecceg
gtecgacacceg
cgegetgget
tgcgegggac
ccgggecgeo
tatcggtgceco
agcggacgeg
attcgagcat
ggtcctegge
cggcteggta
gaactggtceg
catcgggatg

cagceggege

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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gcegeggatce
ccgeegtgeg
gtecggegecet
gtgacgtcgg
atcgagectgt
gtgtggggatg
gcegeccage
gcecccaagg
gagcggtctg
ttcactgteg
agcaggcaat
gtgcgcacce
gaatcgetgt
aaacgatcaa
géacttgtcg

atttcgegtg

<210> 13

«211> 1461
<212> -PRT
<213>

<400> 13

aggegacggt
atatcaccga
cgttgategt
ccgeecgtegt
ggecgetgeg
gacacggggt
tgcgecgecca
ccggcgaacce

gactccgcecca

acccgctagt.

tcgaacggta
aattggcgge
tcgatctecgg
tcggcecgegac
cgaaactcga

ac

ggccatgecte
tcecacccag
gcacgeggca
tgacaacttce
ceeggatgtyg
ggtegegtac
gggcaggcac
agctcgggga
gatggcgeccece
gttcgeegee
cgagggtceca
cgtgcteggg
tgtcgattcce
ggtgtegetg

agatgccgac

Mycobacterium tuberculosis

22-
agaaagcaac
ttgtcagega
ggcagcgtga
gcggccaagyg
cgaaccctge
tcggecggeca
tgcgtggegg
atcgecggatg
cagcaggcga
gacgcggecc
accgacccca
atceccgcecagy
atgctggceac
gccacgctca

gagcgctcac

atggcaccgt
ttgcageega
tctctggtac
tgecteggecet
tgtgttecte
accggcetget
tgaaatgggy
cggttacgat
tcgaggcgag
ggttgcagat
acctgacgét
ccggegaggt
tggacttgcg
tgggcgacat

acaccgceaca

PCT/GB02/02845

gatcgtgteyg
atacggtgge
cgcaccgggg
ggcccadatg
ggtgatggag
cgacgtgatg
cctatggcag
cgcccécgtc
cctgcacgaa
gttgttggac
cgtggacgcg
gaacctgcag
taaccgacte
caccggtgat

gaaagtggac

Met Gly Pro Val Ala Val Thr Arg Ala Asp Ala Arg Gly Ala Ile Asp

1

5

10

15

.

Asp Val Met Ala Leu Ser Pro Leu Gln Gln Gly Leu Phe Ser Arg Ala
25

Thr Leu Val Ala Ala Glu Ser

35

Tyr Val Ile Ala Met Ala Ala

20

40

30

45

Gly Ser Glu Ala Ala Glu Ala Agp Pro

Asp Ala Ala Gly Pro Leu Asp Ile Ala

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3012
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23

50 55 60

Leu Leu Arg Asp Cys Ala Ala Ala Met Leu Thr Arg His Pro Asn Leu
65 70 75 80

Arg Ala Ser Phe Leu His Gly Asn Leu Ser Arg Pro Val Gln Val Ile .
85 S0 95

Pro Ser Ser Ala Glu Val Leu Trp Arg His Val Arg Ala His Pro Ser
100 108 110

Glu Val @Gly Ala Leu Ala ARla Glu Glu Arg Arg Arg Arg Phe Asp Val
115 120 125

Gly Arg Gly Pro Leu Ile Arg Phe Leu Leu Ile Glu Leu Pro Asp Glu
-130 - 135 - - - 140

Cys Trp His Leu Val Ile Val Ala His His Ile val Ile Asp Gly Trp
145 150 155 . 160

Ser Leu Pro Leu Phe Val Ser Glu Leu Leu Ala Leu Tyr Arg Ala Gly
165 170 175

Gly His val Ala Ala Leu Pro Ala Ala Pro Arg Pro Tyr Arg Asp Tyr
180 185 190 ’

Ile Gly Trp Leu Ala Gly Arg Asp Gln Thr Ala Ser Arg Ala Met Trp
195 200 205

Ala Asp His Leu Asn Gly Leu Asp Gly Pro Thr Leu Leu Ser Pro Ala
210 215 220

Leu Ala Asp Thr Pro Val Gln Pro Gly Ile Pro Gly Arg Thr Glu val
225 230 235 240

Arg Leu BAsp Arg Glu Ala Thr Ala Glu Leu Ala Asp Ala Ala Arg Thr
245 250 255

Arg Gly val Thr Ile Ser Thr Leu Val Gln Met Ala Trp Bla Thr Thr
260 265 270

Leu Ser Ala Phe Thr Gly Arg Gly Asp Val Thr pPhe Gly Val Thr val
275 280 285
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Ser

Phe

305

vVal

Asp

Gly

Gly Arg
290

Ile Asn

Pro

Thr

Ser

Val

Gly Gly Gln Cys

His Ser

Glu Met
355

- - @FHlu~Val val

Pro

385

His

Ala

vVal

Asp

Asp

465

Ala

Leu

Leu

370

Val Ala

Arg Serx

Leu Gly

S

Leu Gln
_.4358

Ile L.eu

450

Val Thr

Ala Aala

Thr Tyr

Arg Arg
515

Tyr

340

Phe

Gly

Leu

Thr

Thr

420

Arg

Leu

Thr

Gln

Arg

500

Ala

325

Leu

Asp

Thr

Glu

Gly

405

Met

Leu

Asp

Ser

Pro

485

Glu

Asp

Glu Leu
295

Pro Leu
310

Ala val

Gly Phe

Thr Leu

Ala-Glu.

375

Ser Leu
390

Glu Leu

Ala Pro

Val Ser

Gly Glu

455

Ala Pro

470

Agp Ser

Leu Asp

Val Ser

Sex

Arg

Leu

Asn

Leu

360

Phe

Serxr

Thr

Glu

Arg

440

His

Ala

val

Ala

Arg
520

24

Gly val Glu

Val

Gln

Glu

345

Val

val

His
Leu

Ser
425

Trp
Asp
Val
Ala
Leu

505

Glu

Arg

Arg

330

Phe

Tyr

Ala. Asn

Phe

Leu

410

Leu

Asp

Pro

Hisg

val

490

Ala

Thr

Leu

315

Gln

Arg

Glu

Pro

395

Val

Gly

Arg

Thr

Thr

475

Ser

Asp

Pro

Thr

300

Asp

Phe

Ala

Asn

Gly

380

vVal

Glu

Arg

Pro

Ala

460

Arg

Trp

Arg

val

Met

Ala

Ala

Ile

Phe

365

val

Thr

Val

Arg

Leu

445

Pro

Phe

Ala

Leu

Ala
525

Ile

Arg

Met

Ala

350

Pro

Thr

Val

Leu

Val

430

Arg

Gly

Ala

Asp

Ala

510

Val

Gly

Ala

Leu

335

Gly

Pro

Phe

Ala

Asp

415

Leu

Asp

Leu

Glu

Gly

495

Thr

Ala

PCT/GB02/02845

Leu

Thr

320

Arg

Ile

Gly

Arg

Ala

400

Gly

Ala

Val

Pro

Ile

480

Gln

Gly

Leu
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Ser

Gly

" 545

Ala

Val

Ile

Thr

Ala

625

Arg

Asp

His

Ala

Phe

705

Val

Ile

Gly

Arg

530

Gly

Glu

Phe

Thr

Thr
610

Tyr

Leu

Ala

Ile

Ile

690

Ala

Leu

Gln

Pro

Gly

Met

Ile

Ala

Val

595

Gly

Ala

Gly

Ala

Val

675

Asp

Gln

Ala

Gln

Thr

Pro

Ile

Leu

Ala

580

Pro

Thr

Asp

Arg

Trp

660

Asp

Arg

Leu

Leu

Asn

740

Glu

Arg

Val

Arg

565

Ser

Val

Pro

Asp

Pro

645

Gln

Asp

Phe

His

Gly
725

Cys

Thr

Tyx

Pro

550

Gln

val

Asp

Lys

His

630

Leu

Pro

His

Gly

Asn

710

Gly

Ala

Thr

Val
535
Leu
Thr
Gly
Gln
Gly
615
Ile
Arg
Leu
Arg
Leu
695
Ala
Glu
Arg

Val

Ala

Asp

Ser

Ala

Ala

600

Val

Glu

Ile

Val

Gln

680

Asp

Gly

Ala

Thr

Glu

25

Ala

bro

Ala

Asp

585

Ala

Ile

Arg

Ala

Ala

665

Arg

Met

Leu

Leu

Ala

745

Ala

Met

Ala

Pro

570

Ile

Tyr

Gly

Val

His

650

Leu

Asp

Ile

Leu

Gly

730

Met

Val

Leu

Met

8555

Val

Leu

Val

Thr

Leu

635

Ala

Leu

Ala

Asp

Asp

715

Ala

Thr

val

ala

540

Pro

val

Glu

Ile

His

620

ATrg

Trp

Asp

Gly

Thr

700

Arg

Ala

Ala

Ala

val

Gly

Ile

Glu

Phe

605

Arg

Pro

Ser

Gly

Ala

685

Thr

Ala

Thr

Phe

Ala

Leu
Glu
Asp
Asp
590
Thr
Ala
Ala
Phe
His
670
Leu
Pro
Pro
Txp
Asn

750

Val

PCT/GB02/02845

Lys Ala

Arg Val
560

Glu Gly
575

Arg Ala

Ser Gly

Leu Ser

Ala Gln
640

Thr Phe
655

Ala Val

Val Glu

Ser Met

Leu Ala

720

Arg Met
735

Cys Tyr

Ala Glu
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His

Val

785

Leu

Ala

Arg

Leu

Arg

865

Val

Leu

Leu

His

Asp

945

Pro

Val

Ala

770

Met

Tyr

Glu

Met

Glu

850

Val

His

Thr

Arg

Ile

930

Glu

Pro

Met

755

Arg

Asp

Leu

Thr

Tyr

835

Phe

Glu

Gly

Ala

Ala

915

val

Asn

Gln

Glu

Pro
Ser
Ala
Ala
B20
Arg
Leu
Pro
Cys

Tyr

900

Met
Val
Ala

Thr

Thr
980

Val

Trp

Gly

805

Ala

Thr

Gly

Gly

His

885

val

Leu

Leu

Leu

Pro

965

Ser

Ile
Leu
790
Ala
Arg
Gly
Arg
Glu
870
Val
Ala
Leu
Asp
Ala
950

Thr

Asn

Gly

775

Arg

Gln

Phe

Asp

Ser

855

Ile

Thr

Gly

Glu

Glu

935

Ala

Glu

Val

760

Arg

Pro

Leu

val

val

840

Asp

Ala

Ala

Gly

Arg

920

Leu

Ile

Leu

Asp

-26-

Pro

val

Thr

Ala

825

Val

Asp

Ala

Axrg

Pro

905

Leu

Pro

Asn

Val

Val
985

Thr

Pro

Arg

810

Glu

Arg

Gln

Val

Gly

890

Gln

Pro

Leu

Val

Leu

970

Thr

cys

Asp

795

Gly

Pro

Arg

val

Leu

875

His

Pro

Arg

Thr

Thr

955

Ala

Ala

765

Thr Thr
780

Gly val

Tyr Leu

Asn Gly

Leu Pro

845

Lys Ile
860

Asn Gly
Ala Ser
Pro»Pro
Tyr Leu

925

Pro His
940
Glu Gly

Glu Ala

Gly Phe

Arg Ala

Ala Gly

Gly Arg
B15

Arg Gly
830

Asp Gly

Arg Gly

His His

Gly Pro
895

Val Ala
8510

Val Pro

Gly Lys

Pro Ala

Phe Ala

975

Leu Gln
990

PCT/GB02/02845

TYyr

Glu

800

Pro

Ser

Gly

Phe

Ala

880

Arg

Glu

His

Ile

Thr

960

Asp

Met
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Gly Leu Asp Ser Ile Val Ala Leu
295 1000

Arg Gly Ile Ala Leu Arg Ala Arg
1010 1015

Ile Arg Glu Leu Ala Ala Ala 1Ile
1025 1030

Ala Pro Ala Asn Asp Ala Gly Glu
1040 1045

Thr His Trp Leu Tyr Glu Tyr Gly
1055 1060

Thr Glu Val Jle Arg Leu Pro Asp
1070 1075

Asp Ala Val Leu Ala Ala Val Val
1085 1080

Cys Arg Phe Asp Arg Asp Ala Met
1100 1105

Thr Asp Ile Leu Ser Glu Val Trp
1115 1120

ala Val Ala Glu Gln Thr Leu Gly
1130 - w1135 .

Gln Ala @Gly Arg Leu Leu Ser Ala
1145 1150

Gly Pro Gly Val Leu Val Leu Thr
1160 1165

Pro Ala §Sex Trp Arg Ile Val Leu
1175 1180

His Ala Leu Rla Ala Gly Arg Ala
1190 11985

Thr Ser Tyr Arg Gln Trp Ser Arg
1205 1210

-27-

PCT/GB02/02845

Ser Vval val Gln Ala Ala Arg Brg

Leu

Asp

Pro

Asp

Arg

Asp

Ala

val

Ala

Val

Ala

Gly

Pro

Leu

Met

Ser

Ile

Pro

Ile

Gly

Leu

Ser

Leu

Trp

Glu

Ser

Leu

Val

Asp

Pro

Thy

His

Val

Gly

Ala

Leu

Val

Leu

Pro

Ala

10

Glu
1020

Ala
1035

Val
1050

Arg
1065

Arg
1080

Glu
1095

Ala
1110

Glu
11258

Ser

1140

Arg
1155

Leu
1170

Asp
1185

Ala
1200

Gln
1215

05

Cys

Ala

Leu

Leu

Glu

val

Gln

Leu

Leu

Glu

Ala

Ala

Arg

Arg

Asp

Trp

Pro

Ala

Arg

Leu

Pro

val

Asp

Pro

Met

Gly

Glu

Ala

Thr

Gln

Asn

Gln

Leu

Arg

Lys

Thr

Pro

Asp

Asp

Leu

Asn

Lys
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Ala

ASp

Val

Thr

Ala

Leu
1220

Pro

Asp

Pro

1235

Gly
1250

Ala
1265

Thr

1280

Gly

Arg

val

Gly

Gly

Ala

His

Asp

Leu

Leu

Gln
1295

Ala
1310

Gly
1325

Ala
1340

Leu
1355

His
1370

Val
1385

Val
1400

Thr
1415

Ala

Glu

Arg

Ala

Gln

Asp

Leu

Thr

Leu

Arg

Gly

Gly

val

Thr

Ser

Leu

Leu

Leu

Ala

Thr

Val

Leu

Asp

Arg

Glu

val

Gln

Leu

Arg

Val

Gly

Ala

Leu

Ala

Pro

His

Ser

Phe

Tyr

Pro

Gly

Leu

Ala

Trp

Asp Phe
1225

Ala Arg
1240

Ile Thr
1255

Ser. Thr
1270

Arg Met
1285

Ala Pro
1300

Val Asp
1315

Ala TIle

1330

Ala Arg
1345

Leu Arg
1360

Gln Leu
1375

Asp Leu
1390

Pro Glu
1405

Ala Leu
1420

Arg Thr

Trp

Arg

Met

Gly

Val

Leu

Lys

Tyr

Ile

Ala

Leu

Ala

Pro

Leu

Leu

-28-

Val

Val

Ser

Arg

Thr

Leu

Thy

Pro

Pro

Asp

Leu

Val

Glu

Gly

Pro

Ala

Ala

Ile

Ser

Ala

Ala

Ala

Leu

Gly

Thr

Asn

Asp

Gln

Pro

Asp

Glu

Pro

Ser

Met

Trp

Leu

Asp

Arg

Ser

Ala

Tyr

Arg

Pro

Ala

Ile

Leu
1230

Gln
1245

Asp
1260

Thr
1275

Arg
1290

Glu
1305

Thr
1320

Ile
1335

Gly\
1350

Glu
1365

Leu
1380

Ala
1385

Val

1410 -

Asp
1425

Leu

Glu

Thr

BAla

Asp

Arg

Thr

Ser

Ile

Axg

Gly

Leu

Axrg

Ala

Ser

cly

Asp

Asp

Leu

Gln

Asp

Cys

Asp

Leu

Ser

Leu

His

Pro

Ala

PCT/GB02/02845

Ala

Arg

Leu

Leu

Arg

Gly

Thr

Asp

Tyr

Arg

Leu

Ala

Glu

val

Asp
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1430

Asp Val Ala Thr Leu Gln Ser Leu Txp Gln Gly Ala

1445
Ile Thr BAla
1460
<210> 14
<211> '4383
<212> DNA
<213>

<400> 14
atgggaccag

ctcagccceat
tectgaggeceg
ctcgacatcg
cgggcgagcet
gaggtgcttt
gagecgeeggce
ctaccggacg
tegttgeege
gcgttgeecgg
cagacggcta
ttatcgecegg
cgecttgace
atcagcacac
gatgtgacgt
atgatcggcc
gtcggeggge

ctcggtttea

tggcegtgac
tgcaaééggg
cagaggccga
ccttgetteg
tcectacacgg
ggcgtcacgt
gcecgettega
aatgttggca
tgttegtcte
cagecgecgeg
gccgcgcaat
cactcgecega
gtgaagccac
ttgttcaaat
tcagtgtgac
tgttcatcaa
aatgcgetgt

acgagtttcg

1435

1450

gcgagccgac
actgttttcet
ccegtatgtg
cgactgegct
gaacctgagce
gcgcgeecac
cgtcggecge
tctggtcecatc
cgaéctgctc
gcegtatcge
gtgggcggac
cactcctgtg
cgcggagetg
ggcttggget
ggtgtcegge
tacggtgcca
cctacaacgt

tgccategece

-29-

Mycobacterium tuberculosis

gcgcegaggcg
agggcgacac
atcgecgatgg
gccgegatge
cggceccegtae
cccagtgagg
ggaccactca
gtcgegeacce
gccttgtatce
gactacatcg
cacctcaatg
cageceogggta
gcecgatgeeg
accacgcettt
aggcccagcg
ctgcgggtcee

caattcgeeca

ggtatcggtg

1440

Leu
1455

ccatcgacga
tggtcgeege
cggceogacgc
tgacccggcea
aggtaatacc
tcggggcget
tcecggttect
acatcgtcat
gggctggtgyg
getggetgge
gcectggacgg
ttececgggacyg
cccgecaccocg
cagcattcac
aactgtccagg
gcctggacge
tgttgegega

agatgttcga

PCT/GB02/02845
Ala Glu
tgtgatggceg 60
ggagtecegge 120
ggeccggeecg 180
cceccaacctg 240
atccagtgcc 300
ggcagccgaa 360
gctcatecgaa 420
cgacggatgg 480
tcacgtegee 540
cggccgcgat 600
ccecgactetg 660
caccgaagtyg 720
tggecgteacg 780
cggtcgtgge B840
cgtggaaacg 900
ccgcgctacce 260
ccacagctat 1020

caccctactg

1080



WO 03/000721

gtgtatgaga
gtgacgttcc
caccgcagea
atggcegececeg
tgggatcggc
cceggectge
gctgcggcac
gagctggatg
gagacceccgg
gtecctcaagg
gccgagatct
tcggttggcyg
gcctacgtga
cgggegetgt

cggctcgggac
cagccgttgg
cgggacgcag

acgccgtega

gtgettgcege

acttccegee
gtceggtgge
ccggtgaget
aaagccteqgg
cgctgegega
cggatgtgac
agcctgactce
cattggccega
tggccgfcgc
cgggtggcat
tgcgecagac
ctgacatact
ttttecacete

cggcctacge

cggcgaggtyg
gctagagagt
cacgetgcta
caggegggtg
cgtcgacatt
gacgtcggca
ggtggcggtce
ccggetggec
gctgteecgt
gatcgtgccg
atcggctccg
cgaggaggac
cggcaccacce

cgacgaccac

gcccgetgeg aatcgcecgcat

tcgcactget
gggcgctggt
tgttegeccea

tcggecggega

tgacggccac
cgaagcgatc
gctgcacaac

agcettggge

-30-
gtgggcaccg
ttgtegecact
gtggaggtge
ctggctgtgt
ctgetggacg
cecegeggtge
agttgggcgg
actgggcetge
ggteccgeget
ctggacecegg
gtggtcatcg
cgtgccatca
ggtaccecega
atcgagegeg
gcctggtegt
gcggtgcaca
gaccgattcg
getggactge

gccgcgacgt

cggagttegt
tteccggtgac
tcgacggtge
tacagcgett
gcgagcacga
atacccggtt
atggtcaget
gccgegegga
acgtggcege
cgatgccegg
atgagggegt
cggtgeccggt
aaggtgtcaﬁ
tgttgeggece

tcaccttega

‘ttgtcgacga

gtctggacat
tcgacecggge

ggecggatgat

tgcgegegea
gecgtggtceyg
acccgcgect
ctgtatetgg
gcgegetttyg
gtgcgcecgee
atcegeoggtit
gtgcacggtt
gtggcaggcg

ttgcegegtt

cggccecatgac
cecgeegttge
acgtcatgga
cgggegecca
tcgctgagec
tgcccgacgg
tcegegtega
gccatgtgac
gaccacaacc

atctagtccc

ggccttcaac
tgagcatgcg
ctcetggetg
gttgacecege
aaacgggcgce
tggactggag
gccgggtgag
ggcccgeggce
geccacecggtg

geaccatatc

tgctacggge
cgaccggtca
cggeceggtge
ggttaccteyg
ggtagccgaa
ttccteggge
attgccgegg
catgccagtg
gcecgaattge

gtcgtecteg

ctaccgagac
tcggacgtce
ccgatggegt
gcegecegge
tgtaccgcac
gcagcgatga
tgctcéacgg
gcceecggct
gggcgatget

acgagttacc

PCT/GB02/02845
cgcaaacggag 1140
cgtegecgeg 1200
gctgggcecacg 1260
ggtcagcegg 1320
tcecgaccegcea 1380
cgccgaaatce 1440
gacgtaccgg 1500
cgtgagtege 1560
catgctggceg 1620
tgagcgtgte 1680
gttegecget 1740
ggaccéggcg 1800
cggcacccecat 1860
ggcggeccag 1920
cgeggegtgg 1980
ccatcgtcag 2040
gattgacacc 2100
gcecgttogeg 2160
ccagcagaac 2220
cacggécgaa 2280
gacctgcacc 2340
cgccggcgag 2400
cgagactgcg 2460
cggagatgtg 2520
ccaggtgaag 2580
ccaccatgeg 2640
gacggcgtat 2700
gctagagcg§ 2760
gectgactcea 2820



WO 03/000721

cacggcaaga
ccgecgecaga
tecgaacgteg
tcggtggtge
tgcgacacca
gccaacgatyg
ggegaccege
gaacgcectgg
ttecgaccggyg
tgggtcageg
ctcgacccece
ggtgttctgg
ctgggtgaac
cgcgagaaca
éataécgttg
agggtggege
gcegatectga
gcecgetgege
ctgttggcgt
agcgacacdgg
accgacttceg
gccgataccg
ggtagectge
gggcaactgc
ctcgggcecceg
tccgecgacg

gca

<210> 15

<211> 118

tcgacgaaaa
caccgaccga
atgtcacegce
aggccgegeg
tcegtgaact
ccggegagec
gceggetgge
atgcegtgtt
atgcgatggc
gtgaactggt
aggccggcecyg
tgctgaccgce
tcgacéccgg
ccagctaccg
atttectgggt
cgcagaccga
ccgegegget
ggatggtgac
tggagacgca
tcgggctget
cgcggatace
cggagcgact
acgtcggggt
ctgaaccecga
ccgacgetcc

acgtcgecac

cgectttggeg
gctggtgetyg
gggctttttg
ccgtegtggg
cgcggeggec
gatceccggtg
acaaaccgag
ggcegeggte
ccttgtegea
caccgecggtyg
actgctcteg
ccatgtgctg
cctgeacgeg
gcagtggteg
cgcegaactce
ccgggttagt
gctttcecgacg
cgectggege
tggcegegeg
cagcgcegatce
cggeagedgce
acgcgcccac
gggagatctg
acagccggtg
cgtgctagece

gctgcaatca

31-
gcaatcaatg
gcecgaggegt
cagatgggtc
attgegttge
attgactcecg
ctacccaaca
gtcatcaggt
gtcgacggac
caaccgaaaa
gccgagcaga
gcggtgtgge
gcgatggacc
ctggeggeeg
cggctgetgg
gagggegccyg
gagctagcga
ggacggtcga
cggeaacgeg
gacgtccacg
tatccgcectge
atcgattacg
cgcgaaccece
geggtegace
cgcecacgaac
acgeggtgge

ctgtggcagg

tcaccgaégg
tcgeecgatgt
tagacagcat
gggccagget
atgccgeatg
ctcattggct
tgccecgaccg
acgaggtgtt
cggacattcet
ctcttggege
tgcgcgaacc
cagcctectg
ggcgcgegece
cgcagegggce
atccgcegtt
tcaccatgte
tgaccgatct
gtcaacaaac
tcgataagac
gcatccactg
gcectgetgeg
agctgctgcet
gcgecactact
Egacggtgct
gcacgctgce

gcgegctgge

PCT/GB02/02845

accggcaact
catggaaacc
cgtggegetg
gatggtggag
gcaggcaceg
ctacgagtac
gatcacccge
gceggtgecgg
cagcgaggtt
gctggcgagt
cgacgggceco
gcggattgtg
cagceccageg
taaggegetg
gggtgceeoge
gatctcecgac
gctggctacc
accagcaccyg
tgccgacacce
cgacggcgceg
gtacctgecge
gaactatctg
ggctgatgtg
ggeggegcetce
cgacatcctg

ggagataaca

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4383
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<212> PRT

<213> Mycobacterium tuberculosis

<400> 15

Met Leu Thr Cys Glu Met Arg Glu S
1 5

PCT/GB02/02845

-30.

er Ala Leu Ala Arg Leu Gly Arg
10 15

Ala Leu Ala Asp Pro Thr Arg Cys Arg Ile Leu Val Ala Leu Leu Asp

20 2

5 30

Gly Val Cys Tyr Pro Gly Gln Leu Ala Ala His Leu Gly Leu Thr Arg

35 40

45

Ser Asn Val Ser Asn His Leu Ser Cys Leu Arg Gly Cys Gly Leu Val

50 55

60

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

65 70

75 80

His Leu Ala Arg Ala Leu Gly Glu Leu Val Gln val val Leu Ala Val

85

90 95

Asp Thr Asp Gln Pro Cys Vval Ala Glu Arg Ala Ala Ser Gly Glu Ala

100 1

val Glu Met Thr Gly Ser

115
<210> 16
<211> 354
<212> DNA

<213> Mycobacterium tuberculosis

«400> 16
atgctgacgt gtgagatgcg ggaatcggcce

ccgacgeggt gecggattet ggtggegttg
gctgegeace tcgggttgac ccgatcgaat

tgcgggetgg tagtegeaac ctatgaggge

05 110

ctggctcgac tecggecggge tctggetgat
ctggatggeg tttgctatce cggeccageta
gtgtccaacc atctgtegtg tttgcggggce

cggcaggtte ggtatgeget ggecgacagt

60

120

180

240
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-33-
cacctggege gagecttggg cgagttggte caggtcgtte tegeggtgga taccgaccaa 300
ccctgtgteg ccgagegege cgegtceeggg gaggeggteg agatgacagg tagc 354

<210> 17
<211> 159 : R
<212> PRT

<213> Mycobacterium tuberculosis

<400> 17

Met Asn Asn Leu Ala Leu Trp Ser Arg Pro Val Trp Asp Val Glu Pro
1 5 10 15

Trp Asp Arg Trp Leu Arg Asp Phe Phe Gly Pro Ala Ala Thr Thr Asp
20 25 30

Trp Tyr Arg Pro Val Ala Gly Asp Phe Thr Pro Ala Ala Glu Ile val
35 40 45

Lys Asp Gly Asp Asp Ala Val Val Arg Leu Glu Leu Pro Gly Ile Asp
50 55 60

vVal Asp Lys Asp Val Asn Val Glu Leu Asp Pro Gly Gln Pro Val Ser
65 70 75 80

Arg Leu Val Ile Arg Gly Glu His Arg Asp Glu His Thr Gln Asp Ala
85 90 95

Gly Asp Lys Asp Gly Arg Thr Leu Arg Glu Ile Arg Tyr Gly Ser Phe
100 105 110

Arg Arg Ser Phe Arg Leu Pro Ala His Val Thr Ser Glu Ala Ile Ala
115 120 125

Ala Ser Tyr Asp Ala Gly Val Leu Thr Val Arg Vval Ala Gly Ala Tyr
130 135 140

Lys Ala Pro Ala Glu Thr Gln Ala Gln Arg Ile Ala Ile Thr Lys
145 150 155

«210> 18



WO 03/000721
-34-

<211l> 477
<212> DNA
<213> Mycobacterium tuberculosis
<400> 18
atgaacaatc tcgcattgtg gtcgcgtcecg gtgtgggacg
ctacgtgact tctteggcee tgecegegacg acggactggt
ttcacgecgg ccgceccgagat cgtcaaggat ggcgacgacg
cceggecattg acgtcgacaa ggacgtcaac gtcgagcettg
cgectggtga tcocgcggcga acaccgcgac gagcacacgc
ggccgcaccce tgcgtgagat ccgctacgga tcattccgece
cacgtcacca gcgaggceat cécggcttcc tatgacgceg
gcecggegect acaaggccoce agccgaaact caggcgcage
<210> 18
<211> 235
<212> PRT
<213> Mycobacterium tuberculosis
<400> 19
Met Thr Ser Leu Ala Glu Arg Thr Val Leu Val
1 5 10
Gly Met Gly Arg Glu Tyr Val Ala Gln Leu Leu

20 25
Lys Val Tyr Ala Ala Thr Arg Asn Pro Leu Ala
- 35 40
Pro Arg Val Ile Pro Leu Gln Leu Asp Val Thr

50 55

Ala Glu Ala Ala Asp Leu Ala Thr Asp Val Gly
65 70 75

ttgagcccetyg
accgeceggt
cggtggtccg
accctggeca
aagacgccgg
gctegttecg
gtgtgctgac

gcatcgecat

PCT/GB02/02845

ggaccgcetgg
cgeccggagac
tttggaactg
gceggtgage
agacaaagac
gctgececegeg
cgtcecegggtt

cacgaag

Thr Gly Ala Asn Arg

15

Gly Arg Lys Val Ala

30

Tle Asp Val Ser Asp

45

Asp Ala Vval Ser Vval

60

Ile Leu Ile Asn Asn

80

60

120

180

240

300

360

420

477
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-35-
Ala Gly Tle Ser Arg Ala Ser Ser Val Leu Asp Lys Asp Thr Ser Ala
85 90 95

Leu Arg Gly CGlu Leu Glu Thr Asn Leu Phe Gly Pro Leu Ala Leu Ala
100 105 110

Ser Ala Phe Ala Asp Arg Ile Ala Glu Arg Ser Gly Ala Ile Val Asn
115 120 125

Val Ser Ser Val Leu Ala Trp Leu Pro Leu Gly Met Ser Tyr Gly Val

]

130 135 140

Ser Lys Ala Ala Met Trp Ser Ala Thr Glu Ser Met Arg Ile Glu Leu
145 150 155 160

Ala Pro Arg Gly Val Gln val Val Gly Vval Tyr val Gly Leu Val Asp
165 170 175

Thr Asp Met Gly Arg Phe Ala Asp Ala Pro Lys Ser Asp Pro Ala Asp
180 185 190

val Val Arg Gln Val Leu Asp Gly Ile Glu Ala Gly Lys Glu aAsp Vval
195 200 205

Leu Ala Asp Glu Met Ser Arg Glmn Val Arg Ala Ser Leu Asn Val Pro
210 215 220

Ala Arg Glu Arg Ile Rla Arg Leu Met Gly Asn

225 e 2300 S _.235

<210> 20

<211> 705

<212> DNA

<213> Mycobacterium tuberculosis

400> 20

atgacttcac tagccgageg gaccgtgctc gtcaccggeg ccaaccgcgg catgggocge 60
gaatacgteg ctcagcttet cgotcgcaaa gtggcaaagg tctatgecgc tacccgecaac 120
ccgetggcaa tcgacgttag cgatcegege gtgatteege tccaactéga cgtecaccgac 180

gcggtgtegg tcgoegagge agccgactta gecaaccgatg tcggcattet gatcaacaat 240
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gceggeatct
ctggagacga
gagagatceg
agctatggag
gegcegegeg
cgattcgececg
atagaggctg

. ctgaatgtcc

«210> 21

<211> 386
<212> PRT
<213>

<400> 21

Met Thr Ala Gly Ser Asp

1

Ala Phe Asp

Phe
35

Glu Arg

Phe Asp Ala

50

val Glu Leu

65

val Gly Val

Gly Lys Ser

Ala Ala Vval

ccegggegte
acctgttcgg
gtgcecategt
tgtccaaggce
gtgtgcaggt
acgcgceccgaa
gcaaggagga

ctgegeggga

5

Glu Arg Val

20

Pro Arg

Lys Trp

Ala Phe
70

Ser Leu
85

Asp Tyrxr
100

Leu Cys

Gln

Ala

Ala

His

Leu

Ile

cteggtgete
accgectegeg
caacgtttcee
ggcgatgtgg
ggtgggcgte
gteccgatect
cgtgctggec

acgtatecgeg

Mycobacterium tuberculosis

Leu Asp

Val Ala

Asp

Trp

-36-
gacaaggaca
ctggectcecg
teggtactcg
agcgcgacgg
tacgtggggce
gccgatgtgg
gacgagatga

cggttgatgg

Phe
10

Arg

Thr Ala

25

Tle
40

Leu

Thr
55

Asp
Leu Gly
Ser

Asp

Arg Asp

Glu

Ala

Gln

Ala

Ile

Leu

Arg Pro

Leu Ala

75

Ile
20

Ala

Cys Asp

105

Gly Ala

Ser

Glu Glu

catccgeget
cgttegecga
cetggettec
agtcgatageg
tggtcgacac
tccgecraggt
gcecgtcaggt

gtaac

Gly Leu

Glu Ala

30

Val
45

Gly

Asp Val

60

Ser Ala

Ile Leu

Gln

Ala

Ser Gly

Leu

Glu

Cys

Gly

Gly

Arg

Ile

110

Cly

PCT/GB02/02845

tegeggegag
ccgecatcgee
ccttggecatg
tatcgagetg
cgacatgggt
gctecgacgga

gegcgegteg

Ala
i5

Lys

Ala Gln

Gly Val

Lys Leu

Ile Gly

80

Arg Phe

95

Arg Gly

Sexr Asp

300

360

420

480

540

600

660

705
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Leu

VvVal

145

Ile

Gly

Thr

Cys

Thr

225

Ile

Leu

His

Leu

Leu

305

Glu

Val

Gln

130

Arg

Met

Asn

Pro

Ile

210

Gly

Ala

Ala

Gln

Leu

290

Arg

val

Asp

115

Ile

Gly

val

val

Tyr

195

Asp

Leu

Gly

Arg

Ala

275

Arg

Thr

Ile

Glu

val

Val

Val

Ala

180

Arg

Thr

Ala

Gln

Met

260

Leu

TyTr

Ala

Ser

Thr
340

Glu

Lys

Ala

165

val

Lys

Trp

Ala

Ile

245

Met

Arg

Ala

Ala

Glu

325

Thr

Thr

Lys

150

Arg

val

val

Val

Ile

230

Ala

Ser

Leu

Leu

Ala

310

Cys

Leu

Glu

135

Phe

Ser

Ala

Gly

Pro

2185

Ser

Ala

Arg

Arg

His

295

Val

Met

Gly

120

Ile

Val

val

val

Ala

200

Ala

Trp

Ser

Arg

Met

280

Gly

Lys

His

Lys

-37-

Arg

Ser

Asp

Pro

185

Gly

Asp

Gly

Cys

Gln

265

Ala

Ile

Val

Ile

Trp
345

Ser Arg

Leu Ser
155

His Asp
170

Ala Ala

Pro Lieu

Ala Leu

Leu Ala
235

Gln Arg
250

Phe Gly

Asp Leu

Ala Glu

Thr Ala
315

Phe Gly
330

Trp Arg

Asp

140

Pro

Pro

Gln

Asp

Val

220

Ala

Gln

Gln

Gln

300

Ala

Gly

Asp

125

Gly

Ile

Thr

Val

Thr

205

Ala

Glu

Ile

Thr

Ala

285

Gly

Arg

Ala

Met

Gly

Ala

Ser

Ser

190

Ala

Arg

Arg

Gly

Leu

270

Arg

Arg

Leu

Gly

Lys
350

PCT/GB02/02845

Phe Glu

Asp His

Arg His
175

Val Gln

Ala Vval

Ala Gly

Met Ser
240

Ile Thr
255

Phe Glu

Val Asp

Leu Glu

@Gly Glu
320

Tyr Leu
335

Leu Ala
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-38-

PCT/GB02/02845

Arg Val Gly Gly CGly Thr Asp Glu Val Leu Trxrp Glu Leu Val Ala Ala
355

360

365

Gly Met Thr Pro Asp His Asp Gly Tyr Ala Ala Val Vval Gly Ala Ser

370
Lys Ala
385
<210> 22
<211> 1158
<212> DNA
<213>

<400> 22
atgacggccg

cgggtggtgyg
gaacacctgg

gtcggtaaac

gtgggtgtca

tacttgeggg

tcggaggagﬁ

-._ggtggttteg.

atcafggtgg
gtegtggeeg
ggaccgetgg
gegegggeceyg
atcgeccggge
atgagtcgac
gcggacctgce
gggagactgg
gaagtcatct

acgettggea

375

Mycobacterium tuberculosis

gcteegaccet cgacgactte cgcggtttge

catggaccge
gtgtctgegg
tcgtcgaact
gcttgecatga
atatctgcga

ccggeggatce

agaagcggaa
cgtattcgat
cgctttcgeg
ctecggcgatce
tceggcegatce

cgacctgeag

gcgcaggaac
gcgaagtggg
ttgggccagce
gcgattttge
cgtggcgecqg

atcgtecgaaa

-aggtcegegg .cgtcaagaaa ttcgtgtege

tggcccgecag cgtcgaccac gatccgacca

tgeceggeege
ataccgeege
gcacgggget
agatcgcage
gtcagttcgg
aggcgcgtgt
aactgcgcac

ccgaatgcat

aatggtggeg

acaagtcagce
ggtctgeate
ggcagccatc
gtcgtgtcaa
tcagacgctg
cgatctgetg
ggcggcagceg
gcacatcttc

ggacatgaag

gtgcagaccc
gacacctggg
agttggggac
cgggcgateg
ttcgaacacc
cggtacgcgce
gtcaaagtca
ggtggggcgg

ctegeccggg

380

tcgecaaage
gttttececgeg
cgaccgacgce
tggccectetge
gceggtttgg
cggtgctgtg
ccgagatacg
tgtetcegat
gtaggcacgg
cctaccgcaa
taccggecega
tggctcatga
gaatcaccet
aggcgetgeg
tgcacggcat
ccgecgeccy
gttatcttgt

teggeggegg

gttcgacgag
c;agttgatc
ccgtcccgac
cggcatcggt
taagtcggac
catcggagec
gtcecegtgac
cgccgaccac
caatgtecgeg
ggtcggtgeg
tgcactggtt
geggatgteg
ggcecegeatg
gctgcegtatg
cgctgaacag
gctcggtgag
cgacgaaacg

caccgacgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080
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-30.

PCT/GB02/02845

gtgctgtggg aattggtggc tgcecggcatg acgccecgate acgacggtta cgcagccgtg 1140

gtcggagctt ccaaagcg

<210> 23
<211> 306
<212> PRT
<213>
<400> 23

Met Val Leu

1

Gly

Cly

Pro

Asn

65

Gly

Ser

Arg

Ala

Met

145

Leu

Ile

Pro

Asp

50

Ala

Ser

Trp

Leu

Ala

130

val

Leu

Trp

Ser

35

Gly

Ile

Gly

Leu

Ala

115

Trp

Ile

Gln

Arg

Ala

20

Leu

Arg

Asn

Tyr

Ser

100

Pro

Asp

Ala

Pro

Pro

Ser

Ala

Arg

Ala

Thr

85

Ser

Arg

Trp

Ala

Glu

Tle

Arg

Gly

Val

Gly

70

Met

Leu

Tyx

Leu

Asp

150

Val

Thr

Arg

Thr

Val

55

Pro

Cys

Thr

Arg

Ala

135

Ser

Ala

Gly

Tle

Arg

40

Gly

Gly

Ser

CGly

Phe

120

His

Ala

Ala

Mycobacterium tuberculosis

Ala

Tle

25

Val

Glu

Gly

Pro

Leu

105

Pro

val

Gly

Arg

Tle

10

Ala

Glu

Trp

Gly

90

Pro

Thr

Cys

Gly

Pro

Pro Prxo Asp

Gly

Gln

Val

Ala

75

Thr

Val

Ala

Gly

His

185

Pro

Leu

vVal

Tyr

Ile

His

Phe

Ala

Leu

140

Leu

Ala

Met

Asn

45

Gly

Tyr

Arg

Ser

Thr

125

Ala

Thr

Ala

Gly Pro
15

Gly Thr

30

Ser Val

Pro His

Tyr Val

Arg Leu

95

Val Asp

110

Asp Vval

Ala Glu

Val Asp

vVal Val

1158

Trp

Phe

Leu

Asn

His

80

Thr

Tyr

Arg

His

Met

160

Leu
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Phe

Leu

val

Leu

225

Gly

Tle

Met.

Ala

Asp
305

Ser Pro

Gln Arg
155

Ala Leu

210

Asp Val

Gly Ala

Arg Ala

His Val

275

Met Thr
290

Leu

Leu

180

Pro

Tyr

Ala

Glu

Ala

260

Phe

Tyr

165

-40-

170

Ile Asp Leu Thr Phe Arg Leu Gly Ala Ser

185 190

Asp Pro Val Val Arg Ala Asp Arg Ala Ala

200

205

Tyr Thr Gly Val Asp Pro Ala His His Arg

215

220

Gly Gly Pro Pro Leu Pro Pro Thr Leu Ile
230

235

Ile Leu Glu Ala Asp Ala Arg Gln Leu Asp

245

250

Gly Gly Ile Cys Glu Leu Gln Val Trp Pro

265 270

Gln Ala Leu Pro Arg Met Thr Pro Glu Ala

280

Val Ala Gln Phe

<210> 24

<211> 918

«212> DNA

<213>

<400> 24
atggtgttge ggecccatcac

tcgegecgga tcatcgecgg

gtggaacaag tcaactccgt

ggaccgeaca acaacgcgat

295

cggggcegatt
actecatggge
tctgeeggac

caatgccgga

285

Ile Arg Ser Thr Thr Ala
300

Mycobacterium tuberculosis

ccgecagacg ggecgtgsgg
acgttecggge cctcgetege
ggacgccggg tcgtceggega

cceggtggeg gegecatcota

PCT/GB02/02845

175

Arg Glu

Arg Ser

Leu Ala

Gln Val
240

Ala Asp
255

Asp Gln

Ala Lys

Arg Gly

gatatgggec
gggcacccga
atgggtgtat

ttacgtacac

60

120

180

240



WO 03/000721 PCT/GB02/02845
-41-
ggcageggtt acacgatgtg ttcgeccccga acccaccgge ggetgacatce ctggcetgtceg 300
tcattgaccg ggctaccggt attcagtgtc gattaccgac tggcgccgeg ctaccgttte 360
ccgaccgegg ccaccgacgt gecgggcagec tgggattggt tagegeacgt atgeggetta 420
gccgeggage acatggtgat cgcegcggat tccgegagtg gecatctgac cgtegacatg 480
ctgctgecaac ccgaggtcge cgecccgacct ccggeggegyg tggtgttgtt ttegecegetg 540
atcgacctea ccttdcggct gggcgccagt cgtgagetge agegecccega tectgtogtg 600
cgecgectgacce gtgceggeccg gteggttgeg ctgtactaca ccggagtcega tcecccgececac 660
'
caccggetgg cgctcecgatgt tgeecggeggg ccaccgetge caccgacgct gatcecaggtg. 720
ggtggagccg agatactcga ggccgatgeg agacaactcg atgccgacat cecgegctgec 780
ggecggcatat gcgagttgeca agtgtggecet gatcagatge atgtgttcca ggcectgecg 840
cggatgacge ccgaagegge caaagecatg acctatgttg cccagttcat cegeagtaca 900
acagcacgtg gagaccte o1
<210> 25
<211l> 485
<212> PRT
<213> Mycobacterium tuberculosis
<400> 25
——Met-Asn-Val-Val Asp Ile Ser Arg Trp Gln Phe Gly_TIle Thr_ Thr Val
1 5 10 15
Tyr His Phe Ile Phe Val Pro Leu Thr Ile Gly Leu Ala Pro Leu Ile
20 25 30
Ala Val Met Gln Thr Leu Trp Val Val Thr Asp Asn Pro Ala Trp Tyr
35 . 40 45
Arg Leu Thr Lys Phe Phe Gly Lys Leu Phe Leu Ile Asn Phe Ala Ile
50 55 60
@ly Val Ala Thr Gly Ile Val Gln Glu Phe Gln Phe Gly Met Asn Trp
65 70 75 80
Ser Glu Tyr Ser Arg Phe Val Gly Aep Val Phe Gly Ala Pro Leu Ala



WO 03/000721

Met

Trp

Ile

Ala

145

Thr

Asn

.Thr.

Ser

Ala

225

Leu

Met

Asn

Thr

Arg
305

Glu

Tie

Trp

130

Ala

Thr

Thr

Ala

Ser

210

Thr

Phe

Lys

Phe

Arg

290

Ile

Gly

Phe

115

Ile

Asn

Gly

Ala

Gly

195

Thr

Ile

Thr

Met

Ser

275

val

Ser

Leu

100

Gly

val

Ser

Arg

Gln

180

Thr

Thr

Leu

Gly

Ala

260

val

Ile

Gly

85

Ala

Trp

Ala

Phe

Ala

165

Ala

Phe

His

Gly

Asp

245

Ser

Leu

Glu

val

Ala

Phe

Phe

Asn Arg Leu

Ile

Met

150

Glu

Ala

Val

Ala

Cys

230

His

Ala

Thr

Val

Thr
310

Ala

135

Gln

Leu

Phe

Ala

Asp

215

Trp

Gln

Glu

Val

Pro

295

Leu

120

Val

His

Ser

Thr

Ala

200

Ser

val

Gly

Ser

Gly

280

Tyr

Gln

42-

Phe

105

Pro

Asn

Pro

Ser

His

185

Val

Asp

Ala

Lys

Leu

265

Arg

Val

Gly

20

Glu

Arg

Val

val

Ile

170

Thr

Ser

Thr

Leu

Leu

250

Cys

Gln

Leu

Ile

Ser

Leu

Ser

Gly

155

val

Val

Ala

Gln

Ala

235

Met

Asp

Asn

Pxro

Arg
315

Thr

Val

Ala

140

Ala

Val

Ser

Trp

Ala

220

Ala

Phe

Thr

Asn

Phe

300

Asp

Phe

His

125

Phe

His

Leu

Gly

Trp

205

Met

Thr

Gln

Gln

Cys

285

Leu

Leu

Ile

110

Leu

Phe

TyY

Leu

Ala

190

Leu

Tyr

Ala

Gln

Thr

270

Asp

Ala

Gln

95

Gly

RAla

Ile

Asn

Thr

175

Leu

val

Arg

Gly

Glin

255

Asp

Ser

Glu

Gln

PCT/GB02/02845

Leu

Cys

Ile

Pro -

160

Asn

Leu

Afg

Pro

Leu

240

Pro

Pro

Leu

Gly

Glu
320
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Tyr Gln Gln

Thr Tyr Trp

Leu Phe Ala
355

Asn Gln Arg
370

Phe Leu Ala
385

-Pro Trp Val

Thr val Lys

Ser Leu' Leu
435

Cys Trp Leu
450

Ala Glu Pro
465 . __.

Leu Ser Phe

<210> 26

<211> 1455

<212> DNA

Arg Phe
325

Ser Phe

340

Leu Ile

Trp Phe

Asn Ser

Gly Pro

Arg Met

Ala Leu

Ser Txrp

375

Ala Gly

- 390

Val val
405

Ala Gly
420

Met Phe

Leu Lys

Ala Ala

Ala Tyr
485

Pro Asn

vVal Ser

Thr Leu

Arg Tyr
455

His Gly
470 _ _

Asn

Met

Trp

360

Leu

Trp

Pro

Asp

Val

440

Ile

Ala

43-
Asp Tyr
330

Ile Gly
345

Leu Thr

Ala Leu

Val Phe

Thr Gly

410

His Ser

425

Tyr Ala

Val Glu

Pro Arg

<213> Mycobacterium tuberculosis

<400> 26

atgaatgteg tcgacatttce gecggtggcag ttcggtatca ccaccgtcta tcacttcatt

ttegtacege tgaccatecgg cctggccceg ctgategegg tcatgcaaac getgtgggte

Arg

Leu

Arg

Leu

Thr

3985

Asp

Ala

Val

Gly

Asp
475

Pro

Met

Gly

Thr

380

Glu

Gln

Thr

Leu

Pro

460

Asp

Asn Leu

Ala Ile
350

Gly Glmn
365

Met Pro

Met Gly

Leu Val

Val Val
430

Ala Vval
445

Leu Glu

Glu Val

PCT/GB02/02845

Phe Val
335

Pro Val

Ile Pro

Ala Pro

Arg Gln

400

Arg Leu

415

Ala Thr

Ile Trp

His Asp

Ala Pro
480

60

120
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gtcaccgata
aactttgcca
agcgagtact
geggecttet
cecceggctgg
ttcttcatca
accaccgggce
gcggegttta
gtgagecgect
atgtatcgtce
ttgttcaceg
tcggecgaat
cggcaaaaca
ctcgecgagg
taccaécagc
tttcgcatga
ctcacccgtg
atgcecgecece
ccectgggteg
ggcgtetegg
tacgcggtac
ctggaacacg

ttgtegtttg

<210> 27

<211i> 301
’<212> PRT
<«213>

<400> 27

accccgccetg
tcggegtgge
cccgattegt
tcttecgaatce
tgcatctggce
tcgcggcaaa
gtgccgagtt
cccacactgt
ggtggctggt
ccgcgaccat
gcgaccacca
cgttgtgcga
actgcgacag
gcecggatcag
gcttcggacé
tgatcgggtt
gcggccagat
cgttcetgge
tcgtecctaa
atcactccge
ttgcggtceat
acgcggaace

cttac

gtatcgcectce
gaccggaatc
cggegatgte
caccttcate
ctgcatctgg
ctecettcatg
gagcagcatc
cagcggtgeg
cegttegage
cctggggtgt
aggcaagctg
tacccagaca

cctecaccegt

cggtgtgacg
a;;cgactac
gatggcgatc
ccccaatcaa
caacagcgcee
ccegaceggt
caccgtggte
ctggtgctgg

ggctgegeac

Mycobacterium tuberculosis

-44-
accaaattct
gtgcaggaat
ttecggegecece
gggttgtgga
atcgtcgcaa
cagcateccgg
gtegtgetge
ctgctgaccg
accacgcacg
tgggttgegt
atgttccagc
gatccaaact
gtcatcgaag
ttgcagggta
cggcccaacce
ccggtgetgt
cgctggttcet
ggatgggtgt
gatcagctgg
gccacgtcett
ctgctcaagce

ggggceaccec

tcggcaaatt
ttcagttecgg
cgetggecat
tetteggetg
tcgcggtceaa
teggegegea
tgaccaacaa
ccgggaccté
ccgactcaga
tggcegcecac
agcagccgat
tetetgtect
tgcectatgt
tccgegatcet
tettegteac
tecgecactgat
cctggetggce
tcaccgagat
ttcgactcac
tgctgatgtt
gttacategt

gcgacgacga

PCT/GB02/02845

gttectgatc
catgeactgg
ggagggcectg
gaacaggctg
cgtgtecgeg
ctacaacccg
caccgcacag
cgtegeegeg
tacccaagece
ggccgggttg
gaagatggeg
gacggtcgge
gttgccgttce
gcagcaggaa
ctactggtca
tgcgetectgg
gctgctaacc
ggggcgecag
cgtcaaagca
caccttggtce
cgaaggcccc

ggtagcacca

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

© 1080

1140
1200
1260
1320
13é0
1440

1455
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Met

Ala

Pro

Val

Ala

65

Gly

Thr

Ala

Ile

Ile

145

Arg

Ala

Asp

Ala

Gln
225

Pro

Thr

Arg

Gly

50

Thr

Ile

AsSp

Arg

Asp

130

Gly

Ala

Pro

Pro

Ala

210

Ala

Arg

Ala

Gly

35

Leu

Thr

Ala

Gly

Ala

115

Gln

Ala

Asp

Thr

Arg

195

Arg

Gly

Ala

Thr

20

Leu

Asp

Gly

Val

Gly

100

Tyxr

Pro

‘Lys

Trp

Ala

180

Thr

Ser

Tyxr

His

Met

Ile

Phe

Asn

Arg

85

Val

Arg

Gln

Pro

Pro

165

Trp

Gly

Leu

Glu

Asp

val

Asn

Phe

Leu

70

Thr

Arg

Leu

Val

Thr

150

Ala

Leu

Cys

Pro

Lys
230

Asp

Ala

Asp

Thr

55

Ser

Lys

Gln

Pro

Ile

135

Ala

Ala

Ala

Ser

Asn

215

Trp

Asn

Ala

Pro

40

Lys

Pro

Tyr

val

Txrp

120

Asp

Ile

Leu

Glu

Thr

200

Leu

Arg

-45-

Txrp Asp

Gly
25
Phe

Leu

Gly

-Phe-

Val

105

Pro

Phe

Arg

Gln

Gly

185

Thr

Ser

Ile

10

Arg

Ala

Ile

Arg

Asp

90

Ile

Ala

Lys

Arg

Ala

170

Met

Ala

Arg

Arg

Leu Ala

Ala Leu

Glu Pro

Asp Gly

60

Ala Gln
75

Asp Tyr

Leu Ala

Gly Thr

Thr Thr
140

Thr Vval
155

Ala Gly

Leu Tle

Pro Asn

Ala Leu

220

Phe Ala
235

Ser ser Val
15

Ala Thr Lys
30

Leu Val Arg
45

Glu Leu Asp

Ala Met Ile

Phe Arg Thr
°1)

Ala Gly Leu
110

Val Val Tyr
125

Thr Leu Ala

Tyr Ile Asp

Leu Asp Ser
175

Tyr Leu Pro
190

Ser Val Leu
205

Trp Ile Ser

Ser Thr Ala

PCT/GB02/02845

Gly

Asp

Ala

Ile

Asp

80

Ala

Asp

Glu

Gly

Leu

160

Thr

Pro

Arg

Thr

Trp
240
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-46-

Ile Pro Ala
250

Gly Thr Leu
265

Cys Pro Phe

Ser Ser Ala

Thr Ser Thr Trp Arg Arg Trp Cys
245
Ser Thr Thr Cys Ala Pro Arg Ala
260

Pro Thr Tyr Ser Gly Ala Met Val
275 280

Thr Ile Arg Ser Ala Lys Ser Ser

290 295

<210> 28

<211> 903

<212> DNA

<213> Myccbacterium tuberculosis

<400> 28
atgccgegeg

atggttgcetg
ttcgccgaac
gagctcgata
gggatagcgg
gtgcgacaag
ccggececggea
accttggecg
cgcgecggact
tggttggcceg
acagcaccga
tggatttcga
acatcgacat
gcgtcaaggg

tgccegttece

ctcacgacga
ccggacgege
cgetggtgeg
tcgcgacgac
tgcgcaccaa
tggtgatceet
cegtggteta
gcatcggegc
ggccggceggce
aaggcatgct
actcagtgtt
cgcaggeegg
ggcgtegetg
ctgggacgtt

cgeeccacac

caactgggat
gttggcgacc
cgcggteggg
cgggaacctt
gtacttcgac
ggcagecggg
cgagatcgac
caagcccacc
actgcaagct
gatctacctg
gcgggeagea
gfacgagaaa
gtgtattccg
gagggcacag

gacgacgatc

ctageccteea
aaggatccac
ctggatttet
tcgceggggc
gactacttecc
ttggacgege
caaccacagg
gccattcgge
gceggectgg
ccgccggatce
cgatcgctac
tggcggatte
gcgaacgcag
tgcggaccega

cgctcggega

PCT/GB02/02845

Asn Ala Ala Thr Ser
255

Arg Ala Gln Cys Gly
270

Pro Pro His Thr Thr

285

Val val
300

gcgtegggge
gaggtttgat
tcaccaagtt
gggcacaggce
gcactgceceac
gcgcctateg
tgatcgactt
gcacggtgta
actcgacggce
ccaggaccgg
cgaacttgate
gtttcgcecaag
ccacgtegte
cctatteagg

aatcatctte

taccgcecgacce
caacgacccg
gatcgacgge
gatgategac
ggacggcegga
gttgcegtgg
caagacaace
catcgacttg
accgacagca
ttgttcgaca
ccgggcattg
cacggcgtag
gactacctge
cgcaatggtt

atcagcggte

60

120

180

240

300

360

420

480

540

600

660

720

780

840

00
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gtt

<210> 29

<211l> 188
<212> PRT
<213>

<400>

'29

" Met Ala Gly

1

Arg

Ser

Pro

Ala

65

Gly

Gly

Gln

Ala

Phe
145

Lys

Ala

Asp

Pro

50

Ala

Asp

val

Cys

Glu

130

Thr

Thr

Ala

Arg

35

Ala

Ala

Leu

Phe

Pro

115

Arg

Leu

Gly

Leu

Arg

20

Asn

Ala

Ile

Leu

Gly

100

Pro

Ala

Gly

Ala

Phe

Asp

Gly

Lys

Ala

Glu

85

Gly

Arg

Leu

Asp

Tyr
165

Thr

Ala

Ile

Asp

Ala

70

Leu

Pro

Thr

Arg

Gly

150

Val

Pro

Ala

Val

Ser

55

Asp

Ala

Thr

Val

Ala

135

Ala

Pro

Pro

Pro

Ser

40

Ala

Ile

Tyr

Pro

His

120

Arg

Asn

His

47-

Mycobacterium tuberculosis

Ala Ser Gly

Asp

25

Thr

Gln

Asp

Pro

Ala

105

val

Phe

Gly

Leu

10

Ala

Ser

Asp

Glu

Leu

90

Pro

Asp

Arg

Leu

Pro
170

Arg

Ala

Gly

Ala

75

Met

Arg

Arg

Pro

Pro

155

Tyr

Ala

Trp

Thr

Phe

60

Leu

Ser

Gly

Val

Ile

140

Leu

Ser

Ala

Leu

Thr

45

Arg

Arg

Trp

Leu

Arg

125

Leu

Ala

Pro

PCT/GB02/02845

Thr Leu Gln

Leu

30

Cys

His

His

Pro

Ala

110

Pro

Arg

Ala

Ile

15

Ala

Asn

Ala

Gly

Arg

95

Thr

Asn

Pro

Cys

Ala
175

Val

Tyr

Leu

Tyr

80

Arg

Arg

Gly

Gln

Thr
160

Val

903
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48-

Asp Pro Gln Pro Ser Ala Gly Gln Gln Gly Pro Ser

<210> 30

<211l> 564
<212> DNA

<213>

<400> 30
atggegggtce

gatgctgccecce
acttcggega
aggcacgcac
ggagatctge
gggeccgacece
- gttgaccggg
ctcegeecte
aagacgggtg

agtgcecggte

-<210>- -31

<211> 241

<212> PRT

180

tcttecacgee
cggacgcgceg
cgacgtgcaa
tggcegetgce
ttgagettge
cggccccacg
tgaggccaaa
agttcacgct
catacgtgece

aacaagggcc

Mycobacterium tuberculosis

cceggettee
ctggctactc
ctaccegece
catcgectgeg
gtaccecgetce
tgggctceget
cggcegecgag
gggcgacggce
gcacttgeca

ttece

185

ggtgccgega
geggtcteeg
gctgcgaaag
gacatcgatg
atgagctgge
acgcgacagt
cgtgcactga
gctaacgggce

tactcacccea

cacttcagcg
accgcaacgg
actctgecgea
aagcactccg
cgcgccgggg
gccecgeceoyg
gggcgagatt
tgccettgge

tecgeggtgga

PCT/GB02/02845

tgctgegega
gatcgtcage
agacgggttt
tcacggctac
cgtttttgge
gacagttcac
ccggccgatt
cgegtgcacc

ccccoccaaccee

<213> Mycobacterium tuberculosis

<400> 31

Met Ser Thr Val Leu Thr Tyr Ile Arg Ala Val Asp Ile Tyr Glu His
1 5 10 15

Met Thr Glu Ser Leu Asp Leu Glu Phe Glu Ser Ala Tyr Arg Gly Glu
20 25 30

Ser Val Ala Phe Gly Glu Gly Val Arg Pro Pro Trp Ser Ile Gly Glu
35 40 45 !

60

120

180

240

300

360

420

480

540

564
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Pro

Asp

65

Ala

val

Sexr

Phe

Ser

145

Ala

Pro

Tyr

Pro

Pro

225

Gly

Gln

50

Val

Glu

Glu

Phe

Asp

130

Arg

Ser

Ile

Trp

Ala

210

Asn

<210>

<211>

<212>

Pro

Leu

Arg

Leu

Glu

115

Thr

Glu

Tyr

Asn

Ile

195

Gly

Gly

32

723

DNA

Glu

Asp

Gly

Ala

100

Tle

Gly

Phe

Ala

180

Ile

Phe

Leu

Leu

vVal

His

85

Arg

Ala

Val

Tyr

val

165

val

Asp

Ala

Gln

Ala

Gly

70

Thr

His

Asp

Asp

Leu

150

Leu

Thr

Glu

Gly

Ser
230

Ala Leu

55

Cys CGly

Thr val

Glu Ala

Ala

Ser

135

Gln

Val

Glu

Ile

Met

215

Ile

Ser

120

Thr

Ser

Phe

hsp

Lys

200

Pro

Gly

-49-

Ile

Glu

Gly

Ala

105

Ser

Leu

Ile

Asp

Glu

185

Pro

Ala

Gly

Val

Ala

Leu

50

Lys

Phe

Phe

vVal

Arg

170

Leu

Ala

Leu

Trp

Gln Gly Lys Phe
60

Ala Ile Ser Leu
75

Asp Leu Ser Pro

Arg Gly Leu Ala
110

Thr Gly Tyr Asp
125

His Ser Met Pro
140

Arg Ala Ala Ala
155

Ala Ala Ile Pro

Arg Ala Ala Vval
: 180

Arg Leu Tyr Ala
205

Leu Asp Ile Arg
220

Leu Leu Ser Ala
235

PCT/GB02/02845

Arg Gly

Ala Leu
80

Ala Ala
95

Asn Ala

Gly Arg

Val Glu

Pro Gly

160

Glu Gly

175

Ser Lys

Arg Phe

Glu Glu

His Leu
240
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<213>

<400> 32
atgtcaactg

ctggatcttg
cgaccgccat
aagtteccgcyg
gcegaacggg
cggcatgaag
tcgtttaccg
atgceggteg
gcctectact
gtcaccgagg
ccegegegge
. _atcegcgaag

ggc

<210> 33

<21i> 175
<212> PRT
<213>

<400> 33

tgttgacata
agttcgaatc
ggagcatcgg
gcgacgtcct
gacacaccac
cagcgaagcyg
gctatgacgg
agtceccggga
tegtgttggt
acgagctgceg
tgtacgegag

agcccaacgag

Mycobacterium tuberculosis

tatcagggcece
cgcctaccge
cgaacceccag
cgacgtggge
ggtcggactg
cggcectggece
caggttcgac
gggctatctg
attcgaccgg
cgcggeggtg

gttcceggece

.gctgcagtcg

Mycobacterium tuberculosis

-50-

gttgatatat
ggtgaatccg
cececgagetgg
tgcggggagg
gacctctecee
aatgccagcet
accatcgteg
caatcgatcg
gcggegatac
tccaagtact

ggcttegececg

-atcggtgget

val Ser Arg Leu Leu Leu Ser Tyr Ala Val val

1

5

10

Phe Ala Leu Ala Ala Thr Ile Gly Phe Gly Txp
’ 25

Leu Ala Thr Phe Val Leu

35

Trp Gln Leu Gly Arg Arg

50

20

40

55

Gly Phe Gly Leu Leu

Leu Leu Trp Leu Arg

atgaacacat
tcgccttegyg
ccgecctgat
ccgegattte
ccgecgecegt
tcgaggtggc
acagcacgct
tgcgtgcggce
ccgaggggece
ggatcatcga
gcatgececege

ggctgcetcete

Glu Leu

Thr Leu

30

Ala Pro

45

Ser
60

Gly

Ala

Leu

Leu

Leu

PCT/GB02/02845

gactgaatcg
ggagggagte
cgtgcagggc
gctggeactg
agaactggcet
cgacgccagt
gttccactce
ggcaccgggce
gatcaatgcg
tgagatcaag
actcctggac

ggcccaéctg

Val Vval
15
Val Leu

Gly Gly

Ala Glu

60

120

180

240

300

360

420

480

540

600

660

720

723
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-51-
Pro Arg Ser Ala Leu Ser Asp Gly Ala Leu Val
65 70 75
Lieu Val Leu Val Pro Gly Leu Val Thr Thr Thr
85 90
Leu Val Pro Pro Ile Arg Ala Leu Ala Arg Pro
100 105
Ala Val Arg Gly Phe Leu Arg Asn Val Pro Leu
115 120
Ala Asn Met Ala Gly Ala Phe Gly Glu Ser Gly
130 135
Ile Asp Gly Glu Vval Ile Asp Val Ile Asp Val
145 150 155
Gln Pro Pro Arg Val Ala Ala Glu Pro Pro Sex
165 170
<210> 34
<211> 525
«212> DNA
<213> Myccobacterium tuberculosis
<400> 34
gtgtecgegge tgctgetecag ctacgeegte gtcegageteg
gcgacgatcg ggtttggetg gactttgetg gtgttgetgg
ggtctgectgg cgcegetegyg tggctggeag ctcggecgac
ggcttggegg aaccacgaag cgcactgagt gacggcgcge
ttggtgcettg ttcctggtet ggtcaccacg acgatgggge
atcecgggege tegetegace cgggetgace gcogatcgecyg
gtgccactga cggccgatge ggcggccaac atggecgggg
gacccggact ttattgatgg cgaggtcatce gacgtcatag
cagccececete gggtagecege agsacctcca tegecoggggt

Thr Val Ala

Met Gly Leu

Gly Thr

110

Leu

Ala
125

Thr Asp

Thr
140

Asp Pro

Glu Pro Leu

Pro Gly Ser

cggtggtttt
cgacgttegt
ggctcctgtyg
taggtcaccgt
tgttgetget
tgegeggttte
cetteggega
atgtcgagcc

cgaat

PCT/GB02/02845
Ser Val
80
Leu Leu
95
Ala Ile
Ala Ala
Asp Phe
Thr Leu
160
Asn
175
cgegetggeyg 60
cctegggtte 120
gttgcgatcc 180
tgcctegatce 240
ggtgecgeceg 300
cctgeggaac 360
gagcggcacce 420
gttgaccctt 480
525



- -52-

Mycobacterium tuberculosis

WO 03/000721
<210> 35
<211> 130
<212> PRT
<213>
<400> 35

Val val Trp Met Arg Ser

1

Val
Val
Val
Cys
65

val
Leu

Gly

Arg

Ala

Ala

Ile

50

Pro

Leu

Thr

Ser

Arg
130

<210>

<211>

<212>

<213>

Ala

His

Asn

Glu

Leu

Asp

Val

115

36

390

DNA

val

20

Pro

Thr

Arg

Pro

Pro

100

Arg

5

Ala

Asn

Asp

Leu

Asp

85

val

Thr

Ala

His

His

Ala

70

Val

Ala

Gly

Ala

Ala

Pro

Gly

55

Thr

val

Pro

Gln

Ile

Cys

Leu

40

His

Ala

Ala

Ala

Asp

val

Trp

25

Thr

Leu

val

Ala

Ala

105

Leu

120 -

Mycobacterium tuberculosis

Ala

10

Leu

Thr

Val

Leu

Ala

90

Arg

Leu

val

Pro

Ser

Asp

Pro

75

Pro

Gly

Thr

Ala

Gln

val

Asn

60

Arg

Gly

Pro

Arg

Leu

Leu

Gly

45

Ser

Ser

Met

Pro

Phe
125

Gly

Hisg

30

Ser

Met

Ala

Thr

Ala

110

Cys

Val

15

Arg

Glu

Pro

Thr

Ala

95

Ala

Leu

PCT/GB02/02845

Thr

His

Phe

Pro

Pro

80

Ala

Gln

Ala
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<400> 36
gtggtgtgga

gcegetgeat
acgacgtceg
tcgatgecac
gtgttactac
gtegcgeegg

ctgttgdece

<210> 37

<211> 314
<212> PRT
<213>
<400> 37
Val Pro Arg
1

Ala Thr Ala

Pro
35

Asp Asn

Ala Gly

50

Asp

Gly Ala Thr

65

Ile Asp.Phe

Ala Thr Ala

Ser
115

Leu Asp

tgecgatcgge
gectggceteccee
taggtagcga
cgtgecegga
cagacgtcgt
ccgegegegyg

ggttetgect

Thr Asp

Leu
20

Cly
Leu Ile
Gly Ile
Leu

Asp

Ala
85

Met

Asp Ala

100

Arg Ala

Asn

Val

Asn

Trp

Asp

70

Ala

Gly

Trp

gattgtcgeg
ccagctccac
attcgtcate
acggctegeg
ggcggetgeg
tccgececggeg

ggctegtege

Mycobacterium tuberculosis

Asp Ser

Ala Ala

Trp

Ala

-53.

gtcgegetgg
cgtcatgtgg
aacaccgacc
acggecggtge
ccecggecatga

gcgcagggat

Ala
10

Ile

Arg Ala

25

Pro
40

Asp

Ser
55

Met
Pro Asp
Thr

Arg

Val Arg

Phe

Tyxr

Leu

Ala

Gln

Ala Arg

Thr

Asn

Ala
75

Arg

Phe
90

Phe

Val val

105

Leu
120

Arg

Pro

Trp Pro

gggtgacggt
ctcacccaaa
acgggcacct
tgcegegete
cagccgcgcet

ccgttegeac

Thr Glu Ser

Ala Glu Thr

30

Ile Phe Val

45

Arg Thr Leu

60

Pro Ile Gln

Asp Glu Tyr

Ile Ala

110

Leu

Gly
125

Asp

Thr Val

PCT/GB02/02845

agcegecgte
ccacccgttg
ggtggacaac
cgcecacteeg
taccgacccece

cggtcaagac

val
15

Gly

Glu Ser

Asp Ala

Leu Ala

Cln Met

80

Phe
S5

Leu
Ser

Gly

Val

60

120

180

240

300

360

390
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Tyr

Arg

145

Asp

Pro

Pro

Arg

Asp

225

Ala

Leu

Arg

Tyr

Leu
305

Glu

Leu

130

Gln

Leu

Ser

Ala

Pro

210

Pro

Ala

Trp

Gly

Gly

290

Phe

<210>

<211>

<212>

<213>

His
Arg
Lys
Arg
195
Gly
Glu
Ala
Tyr
Trp
275
Arg
Val
38

942

DNA

Asp Gln

Gly Ala

Gln Asp
165

Pro Cys
180

Ala Gln

Ser Trp

Arg Met

Ala Lys
245

Ala Glu
260

Asp Val

Ser Ile

:

Ser Ala

Pro Lys
135

Gln Pro
150

Trp Pro

Ala Trp

Asp Leu

Leu Ala
215

Arg Arg
230

Leu Val

Gln Arg

Ser Thr

Pro His
295

Gln Arg
310

Val

Ala

Lys

Leu

Leu

200

Ser

Gln

Glu

Thr

Ala

280

Ser

Ala

-54-

Leu

Ser

Ala

Ala

185

Phe

Asn

Arg

Thr

Ala

265

Thr

Gly

Thr

Mycobacterium tuberculosis

Glu

Gln

Leu

170

Glu

Glu

val

Ala

Glu

250

Val

Leu

Glu

Ser

Phe

Leu

155

Gln

Gly

Arg

Pro

Asp

235

Ile

Ala

Pro

Asp

Lys

140

val

Lys

Leu

Ile

Gly

220

Met

Ser

Glu

Glu

Ser
300

Ser

Asn

Ala

Val

Asp

205

Ala

Arg

Asp

Trp

Leu

285

Ile

Ala

val

Gly

Arg

190

Ala

Gly

Arg

Val

Leu

270

Leu

Pro

Thr

Pro

Phe

175

Tyr

Leu

Phe

Met

Asp

255

Arg

Ala

Pro

PCT/GB02/02845

Leu

Ile

160

Asp

Leu

Ser

Leu

Arg

240

Asp

Glu

Arg

Asn



WO 03/000721

<400> 38
gtgeegegga

ggtgtggegy
ttecgcgegga
acgttgetgg
atcgatttca
gctggggtga
ccctggéegyg
tcagccacgt
gaccttcgtce
tgtgegtggt
ttcgagegta
gceggtttte
gccgeggeag
gagcagcgca
acgttgcccg

atccegecaa

«210> 39
<211>--504

<212> FRT

ccgacaacga
cggecgegtgce
tctttgtgga
ccggtgegac
tggcegececeyg
ggcaagtagt
acggcaccgt
tgcgeccagcea
aggactggcc
tagccgaagg
tcgatgeget
tcgaccectga
ccaagctggt
ceceeggtege
agctgctgge

accttttegt

ttecetgggee
ggccgagacce
cgcggecgge
cgacctcgac
gaccgegttt
gatcectegee
ggtgtacgag
tggcgegeag
aaaggcactg
gttggtgcgg
cagcaggceg
gcgaatgega
cgaaactgag
cgagtggctg
tcggtatgge

atccgegeag

-55-

attaccgaga
gagagcgaca
gacgggatat
ccggacctge
ttcgacgagt
tcgggeetgg
ctggaccage
ceggettege
cagaaagccg
tacctgcegg
ggcagttggt
cgccagegtg
atatcagatg
cgtgaacgtyg
cgcagcatcc

cgggccacga

gegtgggege
acccattgat
ggagcatgta
gggcgccgat
atttcctgge
actegcgtge
ccaaggtgcet
agctggtgaa
gatttgaccc
cgcgggcetea
tggegtecaa
cggacatgeg
tcgatgacct
gctgggacgt
ctcacagtgg

gc

PCT/GB02/02845

caccgcactg
caacgatceg
cacgaatcege
acagcagatg
taccgccegac
ctggeggetg
ggaattcaaa
cgttcccecata
atcgaagccg
ggatctattg
cgteecegge
gcggatgegg
ctggﬁatgca
gtcgacggca

cgaagactca

<213> Mycocbacterium tuberculosis
«400> 39

val Sér Phe Val Val Thr Val Pro Glu Ala Vval Ala Ala Ala Ala Gly
1 5 10 15

Asp Leu Ala Ala Ile Gly Ser Thr Leu Arg Glu Ala Thr Ala Ala Ala
20 25 30

Ala Gly Pro Thr Thr Gly Leu Ala Ala Ala Ala Ala Asp Asp Val Ser
35 40 45

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

942
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Ile Ala
50

Val Ser
65

Asn Arg

Gln Leu

Ala Ala

Ala Thr

130

Pro Phe

145

Ile Ala

Ala Asn

Phe Asn

Val Ser Gln Leu Phe
55

Asn Gln Leu Ala Ala
70

Gly Ala Ala Ala Tyr
85

Phe Gly Gln Ile Glu
100

Ala Ala Pro Gly Gly
1158

Asn Leu Glu Ser Leu
135

Leu Arg Gln Ile Ile
150

Ala Ala Leu Ala Asn
165

Leu Pro 2Ala Ala Ile
180

Ala Ala Tyr Tyr Ile

S 1. 1.

Phe Ala
210

Ile Ala

225

Gln Leu

Ala Met

Ile Gly

Gln Leu Phe Ala Thr
215

Gly Trp Pro Asn Leu
230

Leu Val Gly Asp Tyr
245

Thr Asn Leu Leu Val
260

Thr Met Gly Thr Thr
275

Gly

Phe

Leuﬂ

Ala

Ala

120

Tyr

Ala

Ala

Asp

Gln

200

Thr

Ala

Asn

Thr

Ile
280

-56-

Arg Tyr

His Thr

Asn Thr
90

Gly Gln
105

Tyr Gly

Gly Ala

Asn Gln

Val Gln
170

Ala Ala
185

Gln Ile

Val Gly

Ala Glu

Ala Ala
250

Gly Phe
265

Ser Val

Gly Gln
60

Glu Phe
75

Glu Ser

Arg Ala

Gln Leu

Trp Ser

140

Gln Vval
155
Asn Phe

val Gln

Ile Ser

Glu Phe

Val Arg

Ala Asn

val Ser

110

Val Ala
125

Ala Asn

Tyr Trp

Pro Ala

Gln Phe

190

Ser Gln

205

Gln Gly
220

Leu Gln

235

Val Ala

Asp Thr

Thr Ala

Val Thr

Leu Ala

Asn Leu

Ser Asp

270

Lys Pro
285

PCT/GB02/02845

Gln Thr

Thr Leu
80

Gly Gly
95

Ala Ala

Asn Thr

Pro Phe

@ln Gln
160

Leu Val
175

Leu Ala

Ile Gly

Ser Vval

Phe Gln

240

Gly Lys
258

Val Thr

Lys Leu
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Leu

Glu

305

Met

Tle

Ser

Ala

Glu

385

Ile

vVal

Pro

val

val

465

Phe

Ala

Gly

290

Ala

Ser

Gln

Thr

Pro

370

Gln

Asp

Leu

Pro

Pro

450

Pro

Met

Leu

<210>

Pro

Gln

Leu

Tyr

Gly

Phe

Gln Asn FPhe

Ala

Phe

355

Phe

Ala

Ala

Asp

Thr

435

Pro

Ile

Gly

Ala

40

Val

340

Phe

Ala

Leu

Pro

Thr

420

Val

Pro

Met

Ile
500

325

Ala

Gly

Ser

Leu

Ala

405

Pro

Gly

Pro

Gly

Ala

485

Lys

Asp

Thr
310

Leu
295

Asn

Phe

Leu

Thr Asn Val

Ser
Val
Leu
Ala
390
His
Ile
Ile
val
Phe
470

Pro

Pro

Phe

Pro

Asn

375

Gly

Ala

Leu

Thr

Thr

455

Pro

Leu

Ala

Asp

Leu

360

Ala

Asn

Leu

Val

Leu

440

Ala

Thr

Leu

Ala

-57-

Thr

Met

Leu

Ile

345

Val

Ile

Tyr

Asp

Pro

425

His

Thr

Thr

Ile

Ile

Pro

Thr

330

Ala

Leu

Ala

Leu

Gly

410

Thr

Leu

Ile

val

Asn
490

Met

Pro

315

Thy

Thr

Thr

‘Thr

Gly

385

Phe

Gly

Pro

Ser

Thr
475

Tyr

Thr

300

Ser

Leu

Thr

Tyr

Ser

380

Ala

Leu

Leu

Phe

Phe

460

Val

Ile

Ile

Ile

Ser

Ala

Ala

365

Ala

val

Asn

Pro

2Asp

445

Pro

Phe

Pro

Pro

Leu

Asn

Gly

350

Thr

Glu

Gly

Ser

Ser

430

Gly

Gly

Gly

Gln

Ala

Arg

Pro

335

Thr

Leu

Thr

Ala

Ala

415

Pro

Ile

Ala

Thr

Gln
495

PCT/GB02/02845

Gln

Asp

320

Asn

Leu

Gly

Ile

Leu

400

Thr

Leu

Leu

Pro

Pro

480

Leu
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<211> 1512
<212> DNA
<213>

<400> 40
gtgtegtteg

atcggctcga
gcegeggeceg
gaatttcaaa
aaccgcggeg
cagatcgagg
tacggccaac
gccaacccgt
atcgeccgegg
geggecateg
cagattatta
gtcaccagcg
cagcttctgg
cttctggtca
agtgtcaceg
atcccecggcac
atgtcgcaga
gcttegtteg
gtgetcactt
gcggaaacca
atcgacgccc
ccgatcctgg
cacttgecett
ccgggtacte

ttcatgggaa

tggtcacagt

cgctteggga

ccgacgacgt

ccgtgageaa

cggeggegta
cgggacagcg
tcgttgccaa
tceccattect
cgctcgeccaa
acgeggecegt
gctegecagat
tcattgccegg
tgggtgacta
ccgggttcega
cgaaacccaa
aagaggcgca
acttcaccaa
atatcgcaac
acgccacatt
tegageagge
cggcccacge
tgceccacggg
tecgacgggat
cggttectat

tggecteceget

gecggaggec
agcgaccgct
gtcgatcget
ccaactggce
tctecaacace
cgeegtttece
cacggccacce
cecgecagatce
cgccgtecag
ccagcaattce
cggcttcgece
gtggcccaac
caacgccgeg
caccagcgac
gctgetggge
gtacttcacc
cgtgctcecacg
caccgeegag
gggtgcgeeg
cctgttggece
gttagacgge
gctccecgtcece
tctegtgeoeg
tceeggttte

gctgatcaac

-58-

Mycobacterium tuberculosis

gtggcggetg
gcggcggcgg
gtectcgeage
gegttteata
gaaagcgcta
geggeecgegg
aacctggaat
atcgccaacc
aacttecccecg
ctggeettea
cagctatteg
cttgeggegyg
gtggcgaacc
gtgacgatcg
cegetgggag
aacctgatgce
acgctctcca
actttgagca
ttcgecgteac
ggcaactacc
ttcectcaaca
cctctgecce
ccgecatcecg
ccaaccaccg

tacattceccc

cggcggggga

gccccacgac
tgttcggcag
ccgagttegt
acggegggea
cecgeegetece
ccctctacgg
agcaggttta
ccectggtgge
acgcggegta
ccacgacggt
agcttcaget
tgggtaaggce

gcacaatggg

atctgttecac
ccecctecat
acccgaacat
ccttcttegg
tgaacgcgat
taggggceggt
gegcaaccgt
cgacggtcgg
tcaccgegac
taaccgtttt

aacagctege

PCT/GB02/02845

tttggeggee
cgggctggeg
gtacggeccag
acgcacgttyg
gctgtteggt
gggcggcgcea
cgcatggteg
ctggcagecag
gaatttgccea
ctacatécaa
cggtcaggag
agcgtttcaa
catgacaaac
caccaccatt
catcatgace
cctgegagac
ccaggcggte
ggtgccattg
tgcgacgage
gggtgegett
gttggatacyg
gatcacgctg
gatcagette
cggcacaccce

cctggcaatce

60
120
180
240
300
360
420
480
540
600
660‘
720
780
840
900
960

1020
1080

1140

1260
1320
1380
1440

1500
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aaaccggegg ct

<210> 41
<211l> 368

<212> PRT

-59-

<213> Mycobacterium tuberculosis

<400> '41

Met Thr Ser Gly Ser
1 5

Ala Thr Asp Ala Gln
20

Lys Tyr His Thr Asp

Gly Trp His Asn Ala
50

Pro Ser Ala Ile Val
65

Lys ala Tyr Arg Trp
85

Ala Asn Ala Ala Arg
100

Glu Leu Pro Asp Ala
115

Val Asp Lys Ala Trp
130

Leu Arg Pro Phe Ile
145

Ala Thr Gln Tyr Arg
165

Leu

Arg

His

Arg

Leu

70

Ala

Leu

Val

Val

Phe
150

Gln Phe Thr Vval

Glu

Met

Val

55

Asp

Arg

Phe

Pro

135

Ala

Leu

Ser Met
25

Val Sexr
40

Ile Pro

Tyr Ala

Gly Ser

Ser Ser

105

Ile Glu

120

Gly Ala

Thy Glu

Leu Ile

10

Leu

Ile

Tyr

Gln

Ile

90

Ala

Ser

Gly

Pro

Ala
170

Leu

Arg

Asp

Gly

Glu

75

Val

Arg

Leu

Gly

Gly

155

Ser

Arg Ala Val

Glu Pro Gly
30

Tyr Ala Glu
45

Pro Ile Glu
60

Val Phe Glu

Ser Phe Arg

Arg Leu Ala
110

Arg Gln Leu
125

Glu Glu Ala
140

Leu Gly Val

Pro Ala Gly

Asn

15

Phe

Gly

Leu

Gly

Ala

95

Ile

Ile

Leu

Arg

Ala
175

PCT/GB02/02845

Pro

Gly

Arg

Asp

Leu

80

Asp

Pro

Ala

Tyr

Pro

160

Tyr

1512
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-60-

Phe Lys Gly Gly Ile Ala Pro Val Ser Val Trp Val Ser Thr Glu Tyr
180 185 190

val Arg Ala Cys Pro Gly Gly Thr Gly Ala Ala Lys Phe Gly Gly Asn
195 200 205

Tyr Ala Ala Sexr Leu Leu Ala Gln Ala Glu Ala Ala Glu Asn Gly Cys
210 215 220

Asp Gln Val Val Trp Leu Asp Ala Val Glu Arg Arg Tyr Ile Glu Glu
225 230 235 240

Met Gly Gly Met Asn Ile Phe Phe Val Leu Gly Ser Gly Gly Ser Ala
245 250 255

Arg Leu Val-Thr Pro Glu-Leu Ser -Gly Ser .Leu Leu Pro Gly Ile Thr
260 265 270

Arg Asp Ser Leu Leu Gln Leu Ala Ile Asp Ala Gly Phe Ala val Glu
275 ‘ 280 285

Glu Arg Arg Ile Asp Ile Asp Glu Trp Gln Lys Lys Ala Ala Ala Gly
290 295 300

Glu Ile Thr Glu Val Phe Ala Cys Gly Thr Ala Ala Val Ile Thr Pro
305 310 315 320

Val Ala Arg Val Arg His Gly Ala Ser Glu Phe Arg Ile Ala Asp Gly
325 330 335

Gln Pro Gly Glu Val Thr Met Ala Leu Arg Asp Thr Leu Thr Gly Ile
340 345 350

Gln Arg Gly Thr Phe Ala Asp Thr His Gly Trp Met Ala Arg Leu Gly

355 360 365
<210> 42
<211> 1104
<212> DNA

<213> Mycobacterium tuberculosis
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<400> 42
atgaccagcg

cagegtgaat
tcgatcgact
atcgagctgg
aaagcctacce
aggttgegtt
gaatccctge
gaggcgctgt
gccacccaat
atcgcccectg
ggtg;éécca
gagaacggat
atgggtggca
ccggagctgt
attgatgcecg
geccgecgeeg
gtcgegeggg
gtgaccatgg

cacggctgga

<210> 43

<211l> 249
<212> PRT
«213>

<400> 43

gctcececttcea
cgatgctgeg
atgccgaggg
atccctegge
gctgggccga
cgtecggegeg
gccagctaat
a?ctgcégcc
accgttacct
tcagegtctg
agttcggegg
gcgaccaggt
tgaacatctt
ccggttecet
gattcgeggt
gcgagatcac
tgcggcacgg
cactacgcga

tggcgeggcet

attcacggtg
ggagcegggt
ccgtggttgg
gatcgtgctg
cgggteccatc
gcggttggeg
cgetgtegac
gttcatcttc
gttgatcgcecce
ggtttcgacg
caactacécc
ggtgtggetg
cttegtgetce
gctgceccggg
cgaggaacgc
cgaggtgttt
tgeccagegag
tacgctgacce

9999

Mycobacterium tuberculosis

-61-

ttacgtgcgg
tteggeaaat
cacaacgcgc
cactatgcgce
gtgtcgttte
attcc;gaac
aaagettggg
gccaccgage
tcgecggecy
gagtatgtac
écctcgttgc
gacgectgtgg
ggcagcggeg
atcacacggg
aggattgata
gcgtgeggea
ttecagaateg

ggcatccage

tcaatccgge
accacaccga
gggtaatcce
aggaggtgtt
gcgcegacge
tgcececgacge
tgeceggtge
cgggactggg
gtgcgtactt
gggcctgtece
tggcgcaggce
aacgcegeta
gatcggcgeg
attcgttgtt
tcgacgagtg
ccgccéctgt
ccgacggtca

ggggcacctt

PCT/GB02/02845

caccgacgceg
ccatatggtg
ttatggceccg
cgaagggctc
caacgecgcec
ggtgttecate
cggeggtgag
cgtgecggecet
caagggcggc
gggcggeacce
cgaagccgcec
tatcgaagag
gctggtcace
gcagttggct
gcagaagaaa
catcacccceg
geegggtgag

cgeggacace

val Thr Ala Asp Trp Val Val Thr Phe Thr Phe Asp Ala Asp Pro Ser

1

=]

10

15

Met Glu Thr Met Asp Ala Trp Glu Thr Gln Leu Glu Gly Phe Asp Ala
25

20

30

€0

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1104
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Leu

Pro

Val

65

Ser

Leu

Arg

Asp

Ala

145

Lys

Lys

Phe

Asp

val

225

Gly

val

Gly

50

Met

Glu

Met

‘Val

Leu

130

Glu

Phe

Ala

Val

Leu

210

Ile

His

«210>

Ser

35

Asp

Pro

Pro

Ser

His

115

Arg

Thr

Ala

Pro

Leu

195

Serx

Arg

Pro

44

Arg

Trp

val

Glu

Ala

val

Ser

Val

Ala

100

Gln

Gly

Trp

Tyr

Asn

180

Arg

Arg

Pro

Leu

Leu

Gly

Glu

Ser

165

vVal

Asn

Ile

Gly

Pro
245

Pro

Val

Gln

70

Arg

Glu

Arg

Ala

Arg

150

Trp

Arg

Ile

Asp

Glu

230

Asn

Gly

Phe

55

Ala

Leu

Ile

Ser

Val

135

Lys

Ala

Trp

Gly

Ala

215

Gly

Gln

His

Asp

Lys

Arg

Ala

Thr

120

Trp

Pro

Val

Axrg

Asp

200

Ile

Leu

Leu

-62-

Gly

Ala

Ser

Ala

Asp

105

Ala

Asp

Gly

Gly

Val

185

Asp

Thy

Asn

TYyY

Ile

Leu

Pro

Glu

S0

Glu

Gly

Ala

Arg

Pro
170

Glu

Iile

Arg

Met

Asp

Ala

Ile

75

Ala

Leu

Phe

Ala

Pro

155

Ala

Asn

Ala

Asn

Val
235

Val

Lys

60

Ala

Phe

Gly

Pro

Ala

140

His

Val

Pro

Glu

Val

220

Leu

Thr

45

Met

Val

Thr

Val

Ala

125

Val

Thr

Gly

Asp

Asp

205

Pro

Ile

val

Ala

Gln

Thr

Sex

110

Pro

Arg

Gly

Arg

Lys

190

Val

Lys

Ala

Tyr

Gly

Ile

Pro

95

Arg

Leu

Arg

Thr

Ser

175

Ile

Glu

Lys

Ala

PCT/GB02/02845

Ala

Glu

Ile

80

Glu

Gln

Ala

Phe

Ala

160

Gly

Arg

Ile

Thr

Trp
240
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<211l> 747
<212> DNA
<213>

<400> 44
gtgacagccg

gacgcctggyg
ggeattgacg
atggctggcg
agcgagccag
gctgagatcg
gcagggttte
gtgegecaggt
aagttcgegt
gtceggtgge
gatatcgcag
ccgaagaaga

ggccatcece

<210> 45

actgggtegt
agacgcagct
tcacggtcta
aggttatgcee
agcatcgtct
cggatgagtt
ccgctecegtt
ttgcggagac
actcgtggge
gtgtecgagaa
aagatgtcga
cggtgatteg

ttccaaatca

<211>

DRT

<212>

<213>

<400> 45

129

Mycobacterium tuberculosis

caccttcacg
cgagggcette
tgegecegge
ggtagttcaa
gcgegetgag
gggggttteg
ggcagatttg
ctgggagcga
ggtgggaccyg
cccagacaaa
gattgaccte
ccceggagag

gctatac

Mycobacterium tuberculosis

-63-

tttgatgctg
gacgcactgg
gattgg;gtg
gccaagagtc
gcgttcacaa
cgtcagaggg
cgtggaggceg
aagcccoggte
gcggtceggea
atccgcectttg
tegcgaateg

gggctcaaca

acccttcegat
tatctcgggt
tgttecgacge
ccattgectgt
cgcccgagtt
tgcaccaatt
cggtgtggga
ggcegeatac
ggtccggtaa
tgttgcgcaa
atgecgatcac

tggtcttgat

PCT/GB02/02845

ggagaccatg
cccaggacac
gctegecaag
gcagatcatt
gatgtctgeg
gaggtcgaca
tgcggecageg
cgggactgece
ggcacctaac
catcggcgac
tcgaaatgte

agcggettgg

Met Arg Leu Ile Leu Asn Val Ile Trp Leu Val Phe Gly Gly Leu Trp

1

5

10

15

Leu Ala Leu Gly Tyr Leu Leu BAla Ser Leu Val Cys Phe Leu Leu Ile

20

25

30

Ile Thr Ile Pro Phe Gly Phe Ala Ala Leu Arg Ile Ala Ser Tyr Ala

35

40

45

60

120

180

240

300

360

420

480

540

600

660

720

747
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-64-
Leu Trp Pro Phe Gly Arg Thr Ile val Glu Lys Pro Thr Ala Gly Thr
50 55 60
Gly Ala Leu Ile Gly Asn Val Ile Trp Val Leu Leu Phe Gly Ile Trp
65 70 75 80
Leu Ala Leu Gly His Leu Val Ser Ala Ala Ala Met Ala Vval Thr Ile
85 90 95
Ile Gly Ile Pro Leu Ala Leu Ala Asn Leu Lys Leu Ile Pro Val Ser
100 105 110
Leu Val Pro Leu Gly Lys Asp Ile Val Gly Val Asn Ser Gln Val Pro
115 120 125
Thr
<210> 46
<211> 387
<212> DNA
<213> Mycobacterium tuberculosis
<400> 46
atgcgactaa tcctgaacgt tatctggttg gtgttcggtg gectctgget ggecctceggg
tacctgotgg cgtegettgt ctgettoctg ctcatcatca ceattcogtt tggettcegeg
gegetgegea tcgegtcegta cgegttgtgg cegtteggec ggacgategt cgaaaageca
accgccggga ccggggectt gatcggeaac gtcatctggg tgctgetgtt cgggatctgg
ctggecctcg gdcatttggt gagtgccgcecg gecaatggeag tecacgateat cggcattecg
ctagcactgg ccaacttgaa actgatcccg gtgtcgetgg tgcecgectggg caaggacatc
gtcggggtca actcacaggt gcccaca
<210> 47
<211> 346
<212> PRT
<213> Mycobacterium tuberculosis

60

120

180

240

300

360

387
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<400>

47

Met Asp Phe

1

Gly

Ser

Gly

Ala

65

Glu

Ala

Thr

Ala

Gly

145

Leu

Ala

Phe

Leu

Ser

Asn

Leu

50

vVal

Leu

His

Arg

Tle

130

Glu

Thr

Arg

Ala

Thr
210

Ala

Glu

35

Ile

Ala

val

Ala

Leu

115

Phe

Ala

Pro

Leu

Ala

195

Lys

Thr

Arg

20

Leu

Thr

Pro

Ala

Ala

100

Ala

Ala

Met

Phe

Tyr

180

Pro

Gly

Ile
5
Pro
Ser
Ser
Phe
Asp
85
His
Leu
Leu
Asn
Ser
165
Glu

Ala

Thr

Phe

Phe

Pro

Pro

Leu Val

Tyr Ala Ala

Trp

Arg

70

Val

Ala

Asp

Leu

150

Pro

Leu

Thr

Tyr

Arg

55

Ala

Ile

Pro

Thr

Ala

135

Tyr

Pro

Ile

Lys

Pro
215

40

Gly

Trp

Sexr

Leu

Thr

120

Leu

Ala

Ala

Gly

Asn

200

Leu

-65-

Glu

Ala

25

Ser

Pro

Ile

Val

Pro

105

Asn

Tyr

Thr

Pro

Ser

185

Leu

Thr

Phe

10

Ala

Arg

Ser

Val

Val

90

Val

Ile

Ala

Met

Ile

170

val

Pro

Ala

Asn

Asn

Phe

Ser

Thr

75

Ala

Ile

Phe

Gln

Ala

155

ala

Ser

Ser

Ala

Ser

Ala

Glu

Thr

60

Thr

Gly

Glu

Gly

Tyr

140

Ala

Asn

Glu

Lys

Arg
220

Leu

Trp

Ser

45

Ile

Ala

Ala

Thr

Ile

125

Trp

Ala

Pro

Thr

Leu

205

Ile

Asn

Lys

30

Glu

Met

Ser

Tyr

Asn

110

His

Ser

Ala

Gly

Val

190

Trp

Ser

Ile

15

Asn

Ile

Ala

Leu

Glu

95

Arg

Thr

Gln

Ala

Ala

175

Gly

Thr

Ser

PCT/GB02/02845

Gln

Leu

Asn

Ala

Ala

80

Ala

Leu

Pro

Asp

Arg

160

Leu

Ser

Leu

Ile
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-66-
Pro Val Glu Tyr Val Leu Ala Phe val Glu Gly Ser Asn Met Gly Gln
225 230 235 2490
Met Met Gly Asn Leu Ala Met Arg Ser Leu Thr Pro Thr Leu Lys Gly
245 250 255
Pro Leu Glu Leu Leu Pro Asn Ala Val Arg Pro Ala vVal Ser Ala Thr
260 265 270
Leu Gly Asn Ala Asp Thr Ile Gly Gly Leu Ser Val Pro Pro Ser Trp
275 280 285
Val Ala Asp Lys Ser Ile Thr Pro Leu Ala Lys Ala Val Pro Thr Ser
290 295 300
Ala Pro Gly Gly Pro Ser Gly Thr Ser Trp Ala Gln Leu Gly Leu Ala
305 310 315 320
Ser Leu Ala Gly Gly Ala Val Gly Ala val Ala Ala Arg Thr Arg Ser
325 330 335
@Gly Val Ile Leu Arg Ser Pro Ala Ala Gly
340 345

<210> 48
<211> 1038
<212> DNA
<213> Mycobacterium tuberculosis
<400> 48 !
atggatttca caatttttcc gccggagttc aactcectca acatccaagg tagcgctegt 60
ccgtttcotag tagccgcgaa cgectggaag aatctgtecca acgagetgag ctacgeggec 120
agtcggttcg agagtgagat caacgggctg atcacatcgt ggcgggggcce atcgtcgacyg 180
atcatggcag ctgcggtege cccatttegg gectggattg tcacgaccge ttccctgget 240
gaactcgteg ccgaccacat cagegtegtg geaggegect atgaagcgge gcacgcagea 300
cacgtgccge tgccggtgat cgagaccaac cgactgacge gcctegetet cgecacgacc 360
aacattttcg ggattcacac cccegegate tttgecceteg atgcactgta tgcccagtac 420
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tggtcccaag
ctgacaccgt
gaactgatcg
ctgecettega
atctcgtcga
atgatgggca
ctaccciacg
gggttgtegg
gtcecgacct
agecctggecg

cggtcacceg

<210> 49

<211> 876
«212> PRT
<213>
<400> 49

Met Leu Pro
Gln

Lys Trp

Ala
35

Lys Pro

His Met

50

Leu

Arg
65

Arg Lys

Asp His Ala

atggcgaggce
tctegeeccee
gtteggtgte
agctgtggac
taccegtgga
acctegecat
cggtcaggcc
tgcceeccag
ccgegeeggg
ggggegetgt

ccgeegge

Lys Ser

Leu
20

Bsp

Tyr Ser

Gly His

Arg Met

70

Ile
85

Gly

Trp

Ala

Ile

Ala

Gln

Ala

gatgaacctc
ggcgccegatce
cgagacggtg
gctgttgacyg
atacgtgttg
gcggagectyg
cgcggtgteg
ctgggttgeg
cggteegteg

gggcgcegtce

Mycobacterium tuberculosis

Asp Pro

Gly Tyr

Ala

Phe

-67-
tacgccacaa
gccaacccgg
gggtcatteg
aagggcacct
gcctttgtceg
acacccacgce
gcaacattgg
gacaaatcga
ggaacctecgt

gcggcaagaa

Ala
10

Met

Thr Ala

25

Val Leu

40

Leun Glu

55

Gly Tyr

Thr Gln

Pro

Glu

Ser

Pro Pro

Thr Met

Val Leu

75

Val val

920

tggcggegge
gecgcgctggce
ccgecgeecgge
acccgetcac
agggcagcaa
tcaagggcece
gaaatgcgga
ttacgcegtt
gggcccagcet

ccegtteegg

Glu Ser Ala

Thr
30

Asp Pro

Val Thr

45

Asn

Met
60

Asp
Gln

Trp

Glu Gln

Ala

Pro

Gln

PCT/GB02/02845

cgcegecacgg
cagactttat
gaccaagaat
agcegegega
catgggccag
gctggagttg
tacgatcggg
ggccaaagcc

gggattggca

agtgatactg

Ile Tyr
15

Ser Thr

Gly Ser

Leu Thr

Gly Thr

80

Leu Ala
95

480

540

€00

660

720

780

840

500

960

1020

1038
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val

Lys

Met

Met

145

Tyr

Pro

val

Gln

Agp

225

Val

Val

val

Gln

Thr

305

val

Asp

val

Arg

130

Asp

Asp

Val

Glu

Pro

210

Thr

Gly

Ala

Thr

Leu

290

Gly

Arg

Gly

Trp

115

Arg

Glu

Ala

Leu

Gly

195

His

Ala

Thr

Asp

Pro

275

Pro

Thr

Gln

Lys Thr Lys Glu Asp

100

Asp Txp

Leu Gly Asp Gly

Gly Leu

Gly Leu
165

Gln Thr
180

Glu Leu

Ile Val

Ile Ala

Sexr Leu

245

Glu His

260

Ala His

Met Pro

Arg Phe

Ala Leu
325

Lys Arg Glu

Ser

150

Ile

Ala

Val

Val

val

230

Ala

vVal

Asp

Ser

Asp

310

Ala

135

Arg

Tyxr

Ile

Ser

Ala

215

His

His

Asp

Pro

Ile

295

Gly

Ala

120

Val

Ala

Arg

Ser

Phe

200

Thr

Pro

Preo

Pro

Asn

280

Leu

Met

Gln

-68-
Leu Gly
105

Ser Gly
Asp Trp
val Arg
Ala Glu

170

Asp Leu
185

Arg Tyr
Tﬁr Arg
Asp Asp
Phe Vval

250
Glu Phe
265
Asp Phe
Asp Thr

Asp Arg

Gly Arg
330

Arg

Gly

Ser

Thr

155

Arg

Glu

Gly

val

Glu

235

Asp

Gly

Glu

Lys

Phe

31s

val

Glu

Ala

Arg

140

Ile

Leu

Val

Ser

Glu

220

Arg

Arg

Thr

Ile

Gly

300

Glu

Val

Leu

Ile

125

Asp

Phe

Val

Asn

Leu

205

Thr

Tyr

Glu

Gly

Gly

285

Arg

Ala

Glu

Phe

110

Gly

Arg

Lys

Asn

Tyx

190

Asp

Met

Arg

Leu

Ala

270

val

Tle

Arg

Glu

Val
Gly
Phe
Arg
Trp
175
Arg
Asp
Leu
His
Ala
255
Val
Arg
Val

Val

Lys
335

PCT/GB02/02845

Asp

Gln

Thr

Leu

160

Ser

Asp

Ser

Gly

Leu

240

Tle

Lys

His

Asp

Ala

320

Arg
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Pro
Glu
Lys

Ala
385
Trp
Tyr
Pro
Ser
Glu
465
Ile
Gly
Pro
Arg
val

545

Ala

Tyr

Pro

Ala
370

Ser

Cys

Gly

Gln

Ala

450

Leu

Leu

Asp

Phe

Lys

530

Glu

ser

Leu

Arg

358

Ala

Met

Ile

Pro

Gly

435

Leu

Glu

Phe

Asp

Thr

515

Met

Met

Pro

His

340

Leu

Gly

Glu

Ser

Asp

420

Trp

Txp

Lys

Phe

Ala

500

Asp

Ser

Phe

Gly

Ser

Ser

Asp

Pro

Arg

405

Gly

Glu

Pro

Phe

Trp

485

Ala

val

Lys

Gly

Gly

Val

Leu

Ala

Arg

390

Gln

Glu

Gln

Phe

Tyr

470

Val

Ile

Phe

Ser

Ala

550

Asp

Gly
Glin
val
375
Trp
Leu
Gln
AsSp
Ser
455
Pro
Ala
Thr
Leu
Lys
535

Asp

Leu

Trp

360

Arg

Phe

Trp

Val

Pro

440

Thr

Thr

Arg

Leu

His

520

Gly

Ala

Ala

-69-

Ser

345

Trp

Asn

Ser

Trp

Cys

425

Asp

Leu

Ser

Met

Asp

505

Gly

Asn

Leu

val

Glu

Val

Gly

Trp

Gly

410

Val

val

Gly

Val

Met

490

Gly

Leu

Val

Arg

Ser

Arg

Arg

Asp

Val

395

Gly

Leu

Trp

Leu

475

Met

Arg

Tle

Tle

Phe

555

Glu

Ser

Val

Thr

380

Asp

Arg

Pro

Asp

Pro

460

val

Phe

Arg

Arg

Asp

540

Thr

Asp

Gly

Glu

365

Val

Asp

Ile

asp

Thr

445

Asp

Thr

Gly

Gly

Asp

525

Pro

Leu

Ala

Glu

350

Ser

Ile

Met

Prao

Glu

430

Trp

Lys

Gly

Thr

Pro

510

Glu

Leu

Ala

Val

Pro

Leu

His

Hig

Ile

415

Thr

Phe

Thr

Tyr

Phe

495

Gln

Ser

Asp

Arg

Arg

PCT/GB02/02845

Ile
Ala
Pro
Asp
400
Trp
Pro
Ser
Ala
Asp
480
val
vVal
Gly
Trp
Gly

560

Ala
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Ser

Leu

Asp

val

625

Leu

Ala

Ala

Phe

val

705

Ala

Arg

Arg

val

Ser
785

Arg

Asn

Ala

610

Asp

Tyr

Lye

Ala

Leu

€90

Ser

Ala

Phe

Met

Thr

770

Val

Asn

Gly

585

Asp

Ser

His

Thr

Gly

675

Thr

Ala

Gln

Arg

His

755

Ser

Ser

Phe

580

Ala

Arg

Ala

Phe

Gln

660

Leu

Glu

Asp

Arg"

Ser

740

Gly

Leu

Leu

565

Gly Thr Lys

Ala

Trp

Phe

Ala

645

Leu

Asp

Ala

Trp

Ile

725

Asp

val

Ala

Glu

Pro Ala

Ile

Asp

630

Trp

Ala

Thx

Leu

Pro

710

Asn

Gln

Arg

Trp

val
790

Leu

615

Gly

Asp

Gln

Leu

Trp

695

Glu

Asp

Gly

Asp

Leu

775

Brg

Leu

Pro

600

Gly

TyY

Glu

Gly

Leu

€80

Leu

Pro

Met

Leu

Ser

760

Thr

Leu

-70-

Phe

585

Leu

Arg

Glu

Phe

Leu

665

Axrg

Ala

Ser

Gln

Ala

745

Asp

Glu

Gly

570

Asn

Pro

Leu

Phe

Cys

650

Thr

Leu

Leu

Gly

Ala

Ser

Glu

Ser

635

Asp

Hisg

Leu

Thr

Ile

--715

Lys

730

Asp

Leu

Pro

Pro

Leu

Arg

Ser

Gly

Glu
795

Thr

Pro

Glu

620

Arg

Trp

Thr

His

Gly

700

Ser

Val

Gln

Asn

Pro

780

Met

Arg

Asn

605

Val

Ala

TyY

Thr

Pro

685

Arg

val

Thr

Lys

Gln

765

Asp

Asn

Tyr

590

Glu

Arg

Cys

Leu

Ala

670

val

Glu

Agp

Glu

val

750

Val

Phe

Arg

575

Ala

Leu

Ala

Glu

Glu

655

Val

Tle

ser

Leu

Val

735

Pro

Ala

Glu

Thr

PCT/GB02/02845

Leu

Thr

Glu

Ser

640

Leu

Leu

Pro

Leu

Vval

720

Arg

Ala

Ala

Pro

Val
800
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val val

Arg

Arg

Thr Ala

Glu’

Leu

Ala

Leu Asp

805

Glu
820

Lys

Lys Leu

835

Ala val

850

Thr
865

Glu

<210>

50

<211>

<212>

<213>

<400> 5O

Ile

Arg

DNA

Lys

Ile Thr

Thr

Glu

Ala

TIle

Thr

Ser Gly

Ala

Leu

Ala
840

Asn

Arg
855

Asp

Arg Leu

870

2628

-71-

Thr Ile

810

Asp

Gly Ala Gln

825

Asp Phe Leu

Arg Gln Arg

Ala Ala Leu

875

Mycobacterium tuberculosis

atgctgececca agtegtggga tceceggecgeg atggagageg

gacgctgget acttcacege ggacccgacc agcaccaagce

cegeecgecga acgtgacegg cagectgcac atgggecacy

. -gacgecttga_cgcggcegeaa goggatgcag ggctatgagg

gaccatgceg
actaaagaag
tctggeggtg
gaccggttca
tatgacgccg
accgcgatet
aggtacggct
acgatgetgg
gtcggeacca

cacgtggacc

ggatcgccac
acctcggecg
ccatcggegg
ccatggacga
ggctgatcta
ccgacctega
cgcttgacga

gcgatacege

gcctggegea

ctgaattcgy

ccagagcgtg
cgagctgttc
ccagatgegc
aggtctgtcg
tcgggecgag
ggtcaactac
ctegecaacce
gatecgccgte
cccattecgte

caccggcgcyg

gtcgagcage
gtggacaagg
cgactcggtg
cgggcggtgce
cggctggtca
cgecgacgteg
cacatcgtgg
catcccgatg
gaccgggagc

gtcaaagtca

Val

Lys

PCT/GB02/02845

Ala Ala Glu Arg

815

Glu Leu Ala Ser

B30

Ala
845

val
860

Gln

ccatctatca
cggectatte
cgctggaaca
tgctectggea
agctggeggt
tgtgggattg
acggggtgga
gcacgatctt
actggtcgcce
aaggcgagct
tcgecaccac
acgagcgcta
tggecattgt

cacccgcceca

Lys Ala Pro Asp

Ala Gln Gln Glu

gaagtggctg
gatcgtgetg
céccatgatg
gccgggcace
cgacggcaag
gaagcgagag
ctggageege
caagcggcett
ggtgctgeag
ggtgtegttt
cegggtegag
cagtcacctyg
cgccgacgag

cgaccccaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gacttcgaaa
cggatcgteg
gtgegecaag
agcgtecggac
tgggtccggg
gtgattcacc
tggtgcatct
ggcgaacagyg
gacgtgetgg
‘gacaagacgg
atcttgttct
gccatcaccc
gggctgatce

ccgetggatt

g;cagtcccg
gggaccaagc
ctgccatcge
gttecgggeeg
ctgtatcact
cttgceccagg
cgectgetge
agggaatcgce
geccgegeaac
gatcaaggtc
gatctgagca
gattttagage
gtcgtcgagc
aaggagttgg

gactttctgg

teggggtgeg
acaccggaac
cgetegegge
actcecgaacg
tggaatcget
cggccageat
cgcgacaget
tgtgegtegg
atacetggtt
cggagctgga
tttgggtgac
tcgacggccg
gcgacgagte

gggtggaaat

ccaccagcetg
gcgattegac
ccagggecege
cageggegag
ggccaaagcyg
ggaaccccge
ctggtggggg
ccecggacgaa
ttegteggeg
aaagttctat
cagaatgatg
ccggggecceg
tggcegeaag

gtteggggcece

gtggtgactt
tgttcaacac
cgaacgagct
aagttgatte
tcgeetggga
gactcacaca
acccggtgat
tggtcagcge
ggattaacga
tggcecgaccg
accaggtggc
cgtecggtcecte
tcgacacctc
ccggcgececa

ccaaagcgec

ggcggtgage
cactecggtac
gaccgacgcc
ggcecttegac
cgaattetge
caccaccgec
tcecttecte
cgactggccg
tatgecagaag
gcagaaggtt
cgeccgtgacce
gttggaggtt
gggcaccatc
aaaggagctg

cgacgcegte

“72-
ccgatgcecct
ggcatggacce
gtggtcgaag
ccgatecgage
gccggggatyg
tggttctect
catcggatcce
acaccececege
ctgtggeegt
ccgacaageg
atgttcggcea
caggtgeccegt
atgagcaagt
gatgcgetge
gaggatgccg
gcactgctca
gaccgctéga
ggatacgagt
gactggtacce
gtgctggeceg
accgaggcge
gageccttceg
ttggtgaceg
cecggeeocgaa
tcgetggegt
cggetecggee
gacgtggcceg
gegtecgaceg

attgccaaga

cgatcctgga
gcttcgagge
aaaagcgacc
cgeggetate
cggtgcgeaa
gggtcgacga
cgatctggta
agggctggga
tttecacget
ttctggttac
ccttegtcegg
tcaccgacgt
ccaagggcaa
gg£tcacgct
tgecgggegte
atggcgceccocgce
ttctcggaag
tcagecgege
tecgaactgge
ccgggctgga
tatggctgge
ggattagcgt
aagtgcggceg
tgecacggtgt
ggctcaccga
ccgagatgaa
ccgagegteg
ccgecaagtt

tcecgggacceg

PCT/GB02/02845

caccaagggc
acgggtcgeg
ctacctgeac
cctgecagtgg
cggggacacc
catgcacgac
cggacccgac
acaggatccet
gggttggceg
cggctatgac
cgacgacgec
gtttctgcat
cgtcatcgac
ggcecgeggg
gcgcaattte

gccagceacce

gttggaagag

ttgtgagtcee

caaaacgcag
cacgctéctg
gctgaccgge
ggaccttgtt
gttecgeage
gegggacteg

gccgggeccg

ccgeacegte
Ccgectggaa
ggccaacgcey

ccagegegty

900

260

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580
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-73-

gcgecageagy aaaccgageg catcaccacce cggttggetg cgectgeaa

<210>

<211>

<212>

<213>

<4 00>

Met

Val

Asp

Ser

Lys

65

Ala

Asn

Ala

Val

Gly

50

Asp

Glu

51

431

PRT

Mycobacterium tuberculosis

51

Pro

Ala

Ile

35

Gly

Val

Leu

Thr Leu Ala

Lys

20

Ala

Trp

Gly

Asp

Ala

Val

Thr

Phe

Glu
85

Ser

-Glu

Asp

Pro
70

Arg

Val

val

Arg

Gly

55

Tyr

Met

Leu

Leu

Ile

40

Ala

Arg

Thr

Gly Ala
10

Arg Asp

25

Gly Val

His Arg

Ser Ala

Arg Tyr
90

Gly Ala Lys

Met Gly Val

Gly Ala 2sn
45

Leu Gly Thr
60

Leu Val Pro
75

Ser Trp Gln

Ile
Pro
;le
Gly

145

Ala

Ala

Thr

Gly

130

Asp

Leu

Thr

His

115

Leu

Arg

Met

Ala

100

Arg

Lys

Trp

Ile

Ser

Arg

val

Ala

Thr
165

Phe

Trp

Ile

Leu

150

Gly

Ala

Ser

His

135

Cys

Pro

Glu

Gln

120

Gly

Thr

Gly

Trp Ile

105

Tyr Leu

Glu Vval

His Glu

Gln Ala
170

Asp Arg Gly

Ala Trp Val
125

Glu Arg Leu
140

Thr Thr Vval
155

Glu Lys Ser

Ala val
15

Asp Val
30

Trp Gln

Ser Pro

Arg Arg

Ser Tyr

95

Arg Pro

110

Ala Asp

Ala Val

Gln Ala

Leu Leu
175

PCT/GB02/02845

2628

Ala

Pro

Ala

Glu

Asn

80

Leu

Ala

His

Thr

Asp

160

Pro
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Gly Asn Pro

Gly His Asp

Arg
180

Arg

195

Glu Thr Ala

210

Thr Ile Thr

225

Gly Phe Phe

Leu Thr Phe

Val Ser

275

Phe

His Leu

290

Ile Leu

305

Arg

val His Gly

Trp Phe Thr

Gly Leu Gly

355

Tyr Asp Leu

370

Leu Ser Gly

385

Gly Leu Leu

Ala

val

Glu

Asp

260

Ala

Arg

Thr

Phe

Ser

340

Gly

Ala

Leu

Ser

Val

Ile

Ser

Ile

Asn
245

Glu-

Thr

Gly

Leu

Asp

325

Leu

Pro

Val

Thr

Asp
405

Leu Ser

Asn Ala

Met Leu

218

Ser Pro

230

Ser Leu

Arg-Arg

Val

Gln

val
295

Arg

Ser Thr

310

Leu-Val

Phe Ser

Leu Thyr

Thr Asp

375

Gln
390

Gly

Arg Val

Ile

Glu

200

Asn

Gln

Phe

-Asp

Glu
280
Ala
Asn
ile
Gln
Ala
260
Val

Pro

Leu

-74-
Ala Gln
185

Arg Val

Glu Leu

Val Thxr

Ser Asp
250

Ala-Leu
265

Ala Leu

Ala

Arg Gly

Asp Gly

330

His Thr
345

Asp Arg

Thr Pro
Phe

Gly

Ala
410

Gly

Phe

Ala

Phe

Leu

235

Pro

Ala

Leu

val

Ser
315

-Ser

Leu

Leu

Lys

Pro

395

Gly

Trpr Asp Arg
190

Val Ile Gly
205

Arg His Arg
220

Phe Thr Arg

Thr Asp Trp

Arg.Thr _Asp
270

Ala Asp Asp
285

Gly Arg Gln
300

Glu Asn Phe

Gly Ala Asp

Asp Leu Leu
350

Gln Glu Ala
365

Leu Phe Leu
380

Asn Leu Ser

Ile Phe Thr

Ala

Gly

val

Gly

Ala

255

Arg

Arg

Gly

Glu

Pro

335

Glu

Ile

Pro

Cys

Pro
415

PCT/GB02/02845

Ala

CGly

Ser

Glu

240

Ala

Gly

Ile

Gln

Thr

320

Leu

Leu

Gly

Thr

Leu

400

Thr
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-75-

PCT/GB02/02845

Lys His Asn Asp Thr Arg Arg Ser Gly Glu His Gln Ser Phe Arg
425

<210> 52

<21l1> 1283
<212> DNA
<213>

1

<400> 52
atgaatccga

gcatccgtge
ggggtcgggg
accagcccag
gcagaattgg
tcgttegegg
taéétagcct
ctcgeegtea
gcgttgatga
gtgctctcaa
cgggtegegy
catcgggtcet
ggattctteg
gaacggcgceg
gcgctgetgg
cgtcagggge
gtgcacggat
ctgttcagtc
gaccgcectge
ttectgececa

ggcttgttgt

420

cgetegeggt
tgcgtgacat
ccaactggca
aaaaggatgt
acgagéégat
aatggatcga
gggtggccga
ccggtgacceyg
tcaccgggece
tcgeacagtt
tgateggtgg
caaccatcac
agaactcact
acgcgetgge
ccgatgacceg
agatccggtt
tcgatctegt
agcacaccct
aggaagcgat
ccctgteegg

cggacegggt

Mycobacterium tuberculosis

cctgggeget

gggggtcgac

ggccageggt.

cggttttcec
gaccecgetac
ccggggeoge
tcacattgge
ctgggegttg
cggccagget
ctgggaccgt
cggagagacyg
cgtcatctece
gtttteegat
cecgecaccgac
catccatcat
gacgctgagc
catcgacggce
cgacctgctce
cggétacgac
actcacceag

gctoggegece

ggagccaagyg
gtgcccgacg
ggctggaccyg
taccggtcgg
agctggecagt
ccggegecca
ctcaaggtga
tgcaceccacg
gaaaagtcge
gccgeecggec
gcecgecatcga
ccgcaggtaa
ccgaccgact
cgaggagtgt
ctgcgtggece
accaaccggqg
tegggegeeg
gagctgggac
ttggcagtca
gggcccgagt

ggcatcttta

430

cggtggeggt
tgatcgcegt
acggagccca
cgetggtgee
cgtatctgat
cccatcgecag
tccacggecga
agaccaccgt
tactgceccgg
acgaccggat
tgctcaacga
ccectgtteac
gggcggcctt
tctecggegac
gggtcgccca
gcagecgagaa
atccgetgtg
tgggtggacc
ccgacgtceac
tcececaacct

cgccgaccaa

cgeggecaag
cgaacgcatc
ccggctggge
acggegcaac
cgecaccgeg
gtggagtcag
ggtcgaacgg
gcaggccgac
aaacccgege
caacgccgag
gctgttcegg
ccgeggcgag
gacgttecgac
cgtgcaggaa
cgcggtggge
cttcgagace
gttcacctea
gctgaccgee
gcccaagetg
gagctgectc

acacaacgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200

1260
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-76-

acaaggagaa gcggtgagca ccaatccttt cga 1283

<210> 53
<211l> 71
<212> PRT

<213> Mycobacterium tuberculosis

<400> 53
Val Ser Thr Asn Pro Phe Asp Asp Asp Asn Gly Ala Phe Phe Val Leu
1 5 10 15

Val Asn Asp Glu Asp Gln His Ser Leu Trp Pro Val Phe Ala Asp Ile
.~ 20 - . ... 25 e 30

Pra Ala Gly Trp Arg Val Val His Gly Glu Ala Ser Arg Ala Ala Cys
35 40 45

Leu Asp Tyr Val Glu Lye Asn Trp Thr Asp lLeu Arg Pro Lys Ser Leu
50 55 60

Arg Asp Ala Met Val Glu Asp

65 70
<210> 54

<211> 213

<212> DNA

<213> Mycobacterium tuberculosis

<400> 54
gtgagcacca atcctttecga tgacgacaac ggcgcattct tegtgctggt caacgacgaa 60

gaccagcaca gcctgtggece ggtgttegec gatatcecegg ceggctggeg cgtggtgcac 120

ggcgaageca gecgtgecge ctgectggac tacgtggaaa agaactggac cgatetgegg 180
ccgaagagcc tgcgtgacge catggtegag gac 213
<210> 55

<211> 201
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<2123

<213>

<400>

PRT

55

Val Thr Ala Val Ala Ala Gly Ala

1

Arg

Tyr

Lys

Glu

65

Ala

Glu

TYp-

Arg

Ser

145

Ala

Glu

Ser

Leu
1
Arg
Arg
50
Leu
Val
Ala
Ile
Arg
130
Pro
Val

Asp

Ile

Arg

Ala

35

Thr

Leu

Asp

Tyr

Arg

115

Gly

Gly

Ile

Gly

Ala
195

Leu
20

Thr

Phe-

Leu

Pro

Val

100

Glu

Met

Phe

Leu

Gln

180

Leu

5

Leu
Thr
Tyr
Ala
Asn
85

Thr
Phe
Glu
Axrg
Leu
165

Pro

Leu

Asp Gly

Val Ser

Asp-Arg
55

Asp Asn
70

Ala Asp

His Ile

Pro Ser

Gln Leu

135

Arg Ala

150

Gly Gly

Ile Arg

Gly Pro

Leu

Asp

40

Phe

Glu

Trp

Glu

Leu

120

Thr

Asn

Leu

Asn

Arg
200

77-

Mycobacterium tuberculosis

Leu

val

25

Ile

Thx

Thr

His

Ser

105

Gly

Ser

Leu

Arg

Ile

185

Ser

Val val Glu

10

Ala

Val

Ser-

Leu

Asp

90

Arg

Ala

Leu

Pro

Glu
170

Val

Ser

Arg

Lys

Gly

75

Gln

Pro

Ala

Leu

Pro

155

Leu

Glu

Ile

His

Glu

60

Asn

Ile

Ala

Ala

Ile

140

Leun

Thr

Pro

Thr

Gly

Ala
45

Gln.

Sex

Arg

Val

TYVr

125

Glu

Asn

Ala

Ala

PCT/GB02/02845

Asp Ser Phe
15

Glu Arg Gly
30

Arg Thr Ser

Cys-Phe -Leu

Ile Arg Ala
80

Gln Ala Val
95

Thr Leu Ser
110

Pro Val Gln

Leu Ser Ala

Val Pro Leu
160

Leu Thr Vval
175

Val Asp Ala
190
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<210> 56

«211> 603
<212> DNA

<213>

<400> 56
gtgacagcag

ctcgacggec
ategtcegge
cagtgctttt
gccgtegate
acccatatcg
ggtgecgeeg
gagctcageg
gccgtaatct
ccgatcegga

agc

<210> 57
<211l> 534

<212> PRT

tcgeecgeegg
tggtcgecte
acgcccgeac
tggaactect
caaacgccga
aatccaggcece
cttaccccegt
ccagccectgg
tgctgggegy

acatcgtega

Mycobacterium tuberculosis

cgegttggte
gatcggtgag
atccaagcge
gctagcggac
ctggecacgac
ggcggtgacg
ccagcgecgc
gttceggegg
tttgcgtgaa

geeggeggtyg

-78-

gtcgagaceg
cggggttatc
acgttctacg
aacgagacgt
cagattcgtce
ttgagttgga
ggcatggage
gctaacctac
ctgaccgcge

gatgcgtcaa

actcgttteg
gcgccaccac
accggttcac
tgggcaacag
aggcggtcga
tcegtgaatt
agctaaccag
cgccactgaa
tgaccgtcga

tecgecgetget

PCT/GB02/02845

gctacggttg
cgtctcecgac
cagcaaggaa

catcegggeyg

ggcctacgtce

Acccgtcgctc

cctgetgate

tgtgccactg

ggacggccag

cggtcececcge

<213> Mycobacterium tuberculosis
<400> 57
Val Ser Gln Ile Pro Val Lys Leu Leu Val Asn Gly Arg Val Tyr Ser

1 5 10 15

Pro Thr His Pro Glu Ala Thr Ala Met Ala Val Arg Gly Asp Val Val
20 25 30

Ala Trp Leu Gly Ser Asp Asp Val Gly Arg Asp Gln Phe Pro Asp Ala
35 40 45

60
120
180
240
300
360
420
480
540
600

603



WO 03/000721

Asp Val
50

Ser His
65

Gln

Ile

Asp Leu

His Leu

Asp

Thr
70

Gly
55

Ala

Leu Arg Pro Ala Thr Ser Arg

Tyr Ala

Glu Ser

Ala -Val
130

Ser Ala
145

Ala Zla

His Leu

Ala Asp

Val Ala

210

Trp Leu

225

Trp Gly

Glu Thr

Leu Gly

Ala

Ala

115

Leu

Leu

Thr

Ala

Ala

195

val

Arg

Glu

Gly

Ser
275

85

Asp His
100

Trp Pro

Gly Asp

Val Ser

Gly Tyr
165

Arg Ala
180

Arg Ala

His Glu

Leu Arg

Ala val
245

Ala Arg
260

Arg Thr

Pro

Glu

Cys

Ser

150

Thr

Ala

Val

Cys

Ala

230

Ala

Gly

Ala

Gly

Asn

Pro

135

Gly

Ala

Ala

Ala

Ala

215

Leu

Thr

Leu

Trp

Axg

Thr

Ala

Gln

Ala
120

Ala

Leu

Gln

Arg

Leu
200

Gly.

Glu

Pro

Ala

Leu
280

-79-

Phe Val Ala

Gly
Gln
Pro
105
Ala
Tyx
Arg
Arg
Tyr
185

Gln

Pro

Ala

Gly
265

His

Leu
Cys
90

Leu

Pro

Leu

Arg

Pro

170

Leu

Ala

Glu

Gly

Gln

250

Asp

Glu

Met

75

Leu

Trp

Ser

Ala

Leu

155

Leu

Leu

Ile

Ile

val

235

Ala

Leu

Pro

Pro

60

Leu

Arg

Gly

Thr

Arg

140

Val

Thr

Thr

Ala

Gly

220

Glu

Arg

Phe

Tyr

Gly

Ser

Met

His

Ala

125

Ile

Pro

Gly

Asp

Ala

205

Gly

val

Asp

Val

Ala
285

Phe

Gly

Val

Gly

110

Asp

Asp

Glu

Asgp

Val

190

Ala

Leu

Ile

Leu

Asp
270

Asp

PCT/GB02/02845

Val Asp

Leu Asp
80

Ala Asp
95

Trp Asp

Leu Asp

Ser His

Leu Ala
160

Ala His
175

Gln Leu
Gly Val
Asp. Aép
Gly Tyr

240

Val Thr
255

Gly Ala

Ala Pro
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Asp
Val
305
Gly
Ala
His
Gly
Gly
385
Leu
Gly
_Ala
Ala
Asp
465
Ile

Gln

Leu

Cys

290

Arg

Asp

Asp

val

Val

370

Asp

Asn

Ser

Ala

Phe

450

Gly

Trp

Arg

Gly

Ile

Ala

Ala

Leu

Glu

355

Ile

Gly

bro

Asp

Val

435

Ala

Arg

Asp

Trp

Pro

Gly Thr Cys

Cys

Ala

Gly

340

Met

Ala

Met

Leu

Ala

420

Asn

Ala

Ile

Ala

Ser

500

Thr

Thr Lys

val

325

Val

Val

Ser

Tyr

Ala

405

Pro

His

Ala

Gly

Gly

485

Thr

Asp

310

Sexr

val

Thr

val

Ala

320

Leu

val

Arg

Thr

Thr

470

Asp

Asp

Ala

His
295
Ala
Ala
Ala
Ala
Gln
375
Arg
Leu
Thr
Thr
Arg
455
Leu
Phe

Pro

Leu

-80-

Leu Asp Val

Glu

Ala

Val

Asp

360

Pro

Arg

Ala

Gly

Pro

440

Gly

val

Asp

Arg

Pro

Val

Val

Bla

345

Gln

Asn

Leu

Ser

Phe

425

Gly

Gly

Pro

Val

Serxr

505

Arg

Thr

Ala

330

Arg

Ala

Phe

Gly
Gln
410
Asp
Ser
Trp
Gly
Asp
490

Axrg

Cys

Asp

Ala

315

Ala

Cys

Ala

Asp

Ala

-395

Gly

Pro

Gly

Arg

Ala

475

Ala

Vval

Arg

Gly

300

Gly

Phe

Gly

Lys

Glu

380

Gln

Val

Trp

Val

Ala

460

Pro

Pro

Pro

Gln

Ile Glu Ala

Phe His Val

Glu Arg Val
335

His Arg Leu
350

Leu Gly Ala
365

Leu Trp Gly

Arg Gly Ser

Pro Leu Ala
415

Ala Ser Vval
430

Ser Ala Arg
445

Gly Gly val

Ala Ser Tyr

Arg Asp Ala
495

Ala Leu Pro
510

Thr Val His

PCT/GB02/02845

His
Ile
320
Val
Glu
Trp
Gly
Glu
400
Leu
Arg
Ala
Arg
Ala
480
Val

Arg

Arg
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515

520

Gly Ala val Ile Tyr Gly

530
<210> 58
<211l> 1602
<212> DNA
<213>

<400> 58
gtgagccaga

gaagceaccg
ggcegegace
gggttegtgg
ttgcggececg
Eatccgggtc
gcgcccagea
atcgactcecgce
gcggcaaccg
gccgeecgeac
caggccatag
gggectecgacg
tggggtgagg
cgagggetgg
cacgagccct
atcgaagcgce
ggcgacgetg
gtggttgeeg
caggcegega

ctgtggggeg

ttcecegtecaa
cgatggcggt
agttcccaga
acagcéécat
cgacctcacyg
ageccgetgtg
ccgccgaccet
actcegegtt
gttacacgge
gctacctctt
ccgeggecgyg
actggttgeg
ccgtggceceac
ccggtgattt
acgcggacge
acgtacgagc
cggtgteggce
tcgceecgcetyg
agctgggege

gtggcgacgg

'Mycobacterium tuberculosis

actcctggtc

gcgeggegat

cgctgacgtg

ccacctgace
cgcgcagtge
gggtcacggt
agacgcggtt
ggtctecctcece
ccageggeog
gaccgacgtce
cgtegtegeco
gctgegtgea
gccggeecag
gttecgtegac
ccecgactge
atgcaccaag
cgcagtcgec
cggccaccgc
ttggggggte

catgtacgct

-8i-

aacggccggyg
gtegtcgect
caggatctcg
gcgaccggte
ctacggatgyg
tgggatgagt
cteggtgact
ggactgcggc
ctgaceggtg
cagecttgeceg
gtgcacgaat
ctcgagcacg
gccecgtgace
ggggcgeteg
atcggcacet
gccgaagtga
gccttegaac
ctcgagcatg
atcgeccagtg

cgcegecetgg

525

tgtacagcce
ggttgggeag
acggccgatt
tgatgctceag
tcgccgacta
cggecctggee
gtccegecta
ggctggtcce
atgcccacca
acgccecggge
gcgecggtee
gagtcgaggt
tggtgaccga
ggtegegeac
gccaccttga
ccgeeggett
gggtggtgge
tggagatggt
tgcagcccaa

gcgcceageg

PCT/GB02/02845

cacccaccce
cgacgacgte
cgtggegeceg
cgggctggac
tgcggecgac
ggagaatgct
cctggccagg
cgagctggeg
cctagecegyg
cgtggecgetg
ggaaatcggce
gategggtac
gaccggggcet
cgectggetg
cgtagacgge
ccacgtcatce
agatctecgge
caccgcggac
ctEcgatgag

aggcagcgaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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ctcaaccege

ccecgtecacgg

ggcagegggg
ggtggtgttc
atatgggacg
accgaccege

cgttgecgece

<210> 59

<211l> 151
<212> PRT
<213>
<400> 589
Met Leu Lys
1

Leu Ala Val

Thr
35

Lys Phe

tggcgetgtt
getttgatce
tatecggegeg
gagacggccg
ccggggactt
gcteceegagt

aaaccgtgca

Gly
5

Ala
20

Asp

Ala Gln

50

Asn

Gln Thr Ile

65

Leu Ile Ala

Leu Arg Lys

Thr
115

Leu Leu

Ser

Asp
70

Phe
85

Lys
100

Glu

Val Val Ile Gly

Ser Ile Ile Thr

Asp Val Gly Ile

Leu Asn Val Leu

Ala Val Tyr Phe

CGly Glu val Glu

Ile Arg Asp Leu

agcatcccaa
ctgggceccage
ggeggegttt
gatcggcacc
tgacgtcgac
acccgecattg

tcgaggtgeg

Mycobacterium tuberculosis

Phe Lys Glu Phe Leu Ala

Thr

-82.

ggcgtgceccee
gtgcgegegy
gctgececgega
ctggtgecgg
gcaccgcgceg
ccgeggetgg

gtcatctatg

Arg
10

Ala Phe

25

40

55

Pro

Leu

Leu

Leu

Gln

Leu Ile

Ile

Arg

Ala
75

Ser

vVal val

S0

Pro Gly

105

120

Leu

Ala Gln

tecgegettgg
cggtcaatca
ccegeggegg
gecgegeecge
acgcagtcca
dccecgaccga

gc

Gly Asn Ile

Thr Ala Leu

30

Asn Arg Ile

45

Gly Ile

60

Gly

Ala Ile Asn

Leu Pro Tyr

Thr Gln

110

Asp

Thr Asn

125

Gly

PCT/GB02/02845

cteegacgeg
ccgcacgeeg
ctggegggee
gteoctacgeg
gcgectggtet

cgecttgecg

Val Aép

15

Val Thr

Gly vVal

Gly Gly

Phe Phe

8o

Agn Thr

g5

vVal val

Asp Ser

1260

1320

1380

1440

1500

1560

1602
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-83-

PCT/GB02/02845

Pro Gly Arg His Gly Gly Arg Gly Thr Pro Ser Pro Thr Asp Gly Pro

130

135

Arg Ala Ser Thr Glu Ser Gln

140

145 150

<210> 60

<211> 453

<212> DNA

<213> Mycobacterium tuberculosis

<400> 60 )

atgctcaaag gattcaagga gtttctegeg cggggtaata tcgtcgaccet ggetgtegeg
étégta;tcg gcacagcgét éacgécg&tg gféécc;aééuzéaccé;cag catcéftacg
ccgetgateca accggatcgg cgtcaacgeca cagtecgacg teggeatctt gceggateggt
atcggcggtg gtcagaccat tgacttgaac gtcttgttgt cggcagegat caactttttc
ctgatcgegt tegeggtgta cttoctagtc gtgctgeccet acaacacact acgcaagaag
ggggaggtcg agcageeggg cgacacccaa gtegtgetge tcaccgaaat cegegatctg
ctcgcgcaaa cgaacgggga ctcgcecgggg aggcacggeg gececgtgggac accatcgeca
accgacggéc ctcgegegag cacagaateg caa

<210> 61

<211> 7589

«<212>  PRT

<213> Mycobacterium tuberculosis

<400> 61

Met Gly Ser Ala Ser Glu Gln Arg Val Thr Leu Thr asn Ala Asp Lys
1 5 10 15

Val Leu Tyr Pro Ala Thr Gly Thr Thr Lys Ser Asp Ile Phe Asp Tyx
20 25 30

Tyr Ala Gly Val Ala Glu Val Met Leu Gly His Ile Ala Gly Arg Pro
35 40 45

60

120

180

240

300

360

420

453



WO 03/000721

Ala

Glu

65

Val

Thr

Pro

Gly

Met

145

Ala

Leu

Thr

Ala

Phe

235

Trp

val

Thr

50

Lys

Ala

Gly

Gln

Pro

130

Met

Asp

His

val

Leu

210

val

Ser

Ala

Leu

Arg Lys
Gln Leu
His Arg

Leu Ala
100

Trp Arg
115

Ala Thr
Ala Gln
Ile Gly
Leu Tyr

180

Leu Ala
185

Val Thr
Asp Trp
Leu Arg
Glu Leu

260

Thr Arg

Arg

Ala

Ser

85

Trp

Phe

Arg

Leu

Leu

165

Thr

Lys

Ser

Ser

Gly

245

Asp

Ile

Trp Pro
55

Leu Ser
70

Gly Thr

Tle Ala

Val Ala

Leu Val

135

Ala Glu
150

Val Thr

Pro Leu

Arg Val

Thr Met

215

Gln Asn

230

Arg Thr

Asp Pro

Ala Arg

Asn

Ala

Thr

Gln

Glu

120

Phe

Val

Phe

Asp

-84-

Gly

Pro

Thr

Gln

105

Pro

Asp

Ala

Pro

Glu

. 185

Ala

200

Thr

Ser

His

Ala

Asp

Gln

Lys

Gly

Pro

Leu

265

aly

Val

bro

Tyr

90

Ala

Gly

Leu

Arg

Val

170

Pro

Arg

Ser

Ser

Thr

250

Arg

Asp

Asp

Trp

75

Pro

Ala

Ser

Asp

Ala

155

Thy

Val

Leu

Leu

Lys

235

Val

Gln

Leu

Gln

60

Leu

Ile

Leu

Gly

Pro

140

Val

Ser

Ser

Glu

Arg

220

Thr

Ala

Leu

Leu

Pro

Ser

Ile

Glu

Glu

125

Gly

Arg

Gly

Ser

Gln

205

Ala

Thr

Ala

Ser

Glu

Ala

Arg

Asp

Val

110

Leu

Glu

Asp

Ser

Arg

190

Ala

Gly

Ile

Pro

Tyr

270

Arg

Phe

Ala

Ser

95

His

Asn

Gly

Leu

Lys

175

Gly

Met

Lys

Ala

Arg

255

Asp

Leu

PCT/GB02/02845

Phe

Thr

80

Ala

Val

Pro

val

Leu

160

Gly

Ala

Pro

Val

Pro

240

Thr

Glu

Asp
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Ala

Asp

305

Gly

His

val

His

Pro

385

Thr

Ile

Arg

Asp

Hig

465

Lys

Arg

Asp

290

Ala

Asp

TYyTr

Pro

Thr

370

Ser

Tyr

Val

Thr

Gln

450

Gly

Trp

Leu

275

Ala

Ser

Gly

Asp

Lys

355

Glu

_Gly

Asp

Asn

Asn

435

Lys

Thr

Asp

Arg

Pro

Lys

Asn

Phe

340

Asn

Asp

Glu

Thr

Leu

420

Gly

val

val

Gly

Ser
500

Val

Thr

Thr

325

Arg

Leu

His

Tyr

Glu

4058

His

Asp

Phe

Ala

Tyr

485

Arg

Ala

Pro

310

Phe

Leu

Pro

Pro

Gly

390

Lys

Gly

Arg

Glu

Gly

470

Arg

Ser

Asp

295

Glu

val

Glu

Asp

Leu

375

Ala

Phe

Gly

Trp

Phe

455

Leu

Leu

Gly

280

-85-

Arg Leu Thr

Pro

Ile

Cys

Asn

360

Glu

CGly

Arg

Leu

440

Asp

Lys

Leu

Arg

Ile

Gln

Asp

345

Thr

Tyr

Lys

Asp

Ile

425

Ala

Asn

Ala

Val

Asp
505

Pro

Glu

330

Gly

Ser

Ala

Val

Asp

410

Ser

His

Leu

Ser

Glu

490

Val

Arg

Thr

315

His

Val

Val

Thr

Ile

395

Pro

Gly

Arg

Ala

Cln

475

Ala

Thr

,Tyr

300

Ala

His

Leu

Asn

Phe

380

Ile

His

Arg

Leu

Pro

460

Trp

Asp

Ala

285

Arg

Lys

Ala

Val

His

365

Glu

Trp

Thr

Tyr

Lys

445

Met

Ala

His

Glu

Arg

Pro

Arg

Ser

350

Leu

Gly

Asp

Gly

Ala

430

Asn

Leu

Phe

Gly

Tyr
510

PCT/GB02/02845

Met Arg

Val Thr
320

Arg Pro
335

Trp Ala

Ala Ile

Ala Ile

Ser Gly
400

Glu Val
415

Leu Ile

Gln Lys

Ala Thr

@lu Gly
480

Ala Val
495

Pro Gln
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Leun

Gly

Met

545

Leu

Arg

Pro

Lys

Gln

625

Thr

Leu

Ala

Phe

705

Lys

Gly

Arg

Glu

530

Gln

Leu

Arg

Glu

His

610

Pro

Gln

Ala

515-

Ala

Asn

Tyr

Lys

Leu

595

Gly

Gly

Glu

Leu

val

Arg

Leu

Leu

580

Leu

Trp

Arg

val

Ser Gly val

— Y =Y

Gln
Asn
690
Asp
Pro

Arg

Phe

675

Leu

Val

Ala

Leu

Ala

Lys

Pro

Leu

Arg
740

Ala Glu Asp

val Leu Asp
535

Gly Arg Asp
550

Asp Gly Arg
565

Leu Glu Thr

Pro Gly Asp

Glu Gly Val
615

Arg Cys Ala
630

Val Ile Gly
645

Gly Ser Leu

Gly arg Vval

Glu Met Leu
695

Leu Pro Ala
710

val ala Glu
725

Gln Ser Ser

Lenu

520

Ser

Thr

Ala

Leu

Gly

600

Ile

Ser

Gly

Leu

-86-

Ala

Ser

Arg

Leu

Ala

585

Ala

Ala

Trp

Trp

Met

. 665

Gly

680

Ala

Arg

val

Trp

Thr

Pro

Asp

Arg

Arg
745

Asp

Gly

Val

Leu

570

Asn

Gln

Lys

Val

Axrg

650

Gly

Gly

Leu

Ala

Tyr

730

Gly

His

val

Glu

555

Gly

Ala

Ala

Arg

Lys

635

Ala

Ile

Leu

Lys
715

Ser

Leu

Hig

Pro

540

Fhe

Thr

Thr

Phe

Arg

620

Asp

Gly

Pro

Ser

Thr

700

Gly

Glu

Arg

Val

525

Ser

Trp

Arg

Ser

Ala

€05

Asp

Lys

Glu

Gly

Glu

685

Asp

Ile

Trp

Pro

Val

Phe

Ala

Tyr

Leu

590

Cys

Ser

Hisg

Gly

Pro

670

Arg

Glu

Thr

Thr

Asp
750

PCT/GB02/02845

Leu Asp

Ser Gln

Phe Asp
560

Gln Asp
575

Thr Val

Ser Arg

Arg Tyr

Trp Asn
640

Gly Arg
655

Gly Gly

Glu Leu

Ser Pro

Tyr Val
720

Pro Glu
738

Lys Lys
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Pro Ser Glu Val Val Arg Glu
755

<210> 62
<211>
<212>

<213>

<400> 62
atgggttegg

gccaccggga
ctecggeeaca
ccegegtiet
gtggegeace
tggatcgeec
cccggatcag
ggcgaaggceg
gccgatateg
acaccgctgg
cagcgattgg
.9009993399
tactcactac
gacgacccceyg
ggcgatetge
cgecgeatgce
ggagacggca
cggctggaat
acatcggtta
gagggcgcga

acttacgaca

DNA.

2277

cgtcggagcea
ccacaaagtc
tcacgggacg
tcgaaaagca
ggtccéggac
aacaggcggce
gtgagttaaa
tgatgatagce
ggttggtcac
atgagccggt
agcaggcgat
tgtttgtgga
gtggecggac
cactgcgtca
tegageggcet
gcgacgcatc
atacgttcgt
gcgacggegt
accatctage
tteceocecagegg

ccgagaagtt

acgggtgacg
cgatatcttc
gccggcgacg‘
gttggegtty
gacgacctat
gctggaggtg
tcegggecceg
ccagctggcc
cttecececggte
gagcagcagg
gcecgegttg
ctggagccag
gcatccgacce
gctctectac
ggatgcegac
gaaaactcec
catccaggag
gctggtcteg
gatacacacc
ggagtacgge

ccacgatgac

-87-

Mycobacterium tuberculosis

ctgaccaacg
gactactacg
cgcaagcgcet
tcggegcecege
ccgatcatceg
cacgtgcege
gcaacgcgtt
gaggtggege
accagcggca
ggagccacgg
gtcacctega
aacagcggct
gtecgcecggegc
gacgaggtgce
geteccggtag
gageccgatte
catcacgcge
tgggcggtac
gaggaccacc
gccggeaagg

ccgecacacgg

ccgacaaggt
ccggtgttge
ggcctaacgg
cttggetgte
atagcgcaac
agtggcggtt
tggtgttega
gcgcggtteg
gcaagggatt
tgttggccaa
ccatgaccaa
cgaagaccac
cacgcacctg
tgacccggat
cggaccggtt
ccacggcgaa
gtecggeccgea
cgaaaaacct
cgctggaata
tgatcatctg

gggaggtcat

PCT/GB02/02845

gctctatcece
cgaagtcatg
cgtcgaccaa
acgtgcaacg
cgggctggec
tgtecgeegag
cctggacceg
tgatettete
gcatctgtac
gcgegtegeg
aagcctgegg
catcgegeeg
ggcggagete
tgcccgegac
gacccgatac
acccgttace
ctacgatcte
gceccgacaac
cgccacgtte
ggactccgge

cgtgaatctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

260

1020

1080

1140

1200

1260
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cacggecggcece
gcgecaccgcec
atgcttgcca
aagtgggacy
cgcagegggce
geccgatcace
agcttcagcc
ctgcetcetace
ctcgaaacce
gcccaagegt
gactegeget
acccaggaag
gggtcgctge
accggcectca
gacgagtcce
aagccggegce

caatcaagct

<210> 63

<211> 170
<212> PRT
<213>

<400> 63

ggatctetgg
taaagaatca
cgcacggcac
gctaccggtt
gcgatgtcac
acgtggtgcet
agatgcagaa
tcgacggeceyg
tagctaacgce
ttgcgtgectce
atcagcecggg
tcgtecattgg
tcatgggcat
gcgaacgcga
ccttcecgacgt
tggttgcaga

ggcgtggget

gcgttatgeg
gaaagaccag
ggtggceggt
gctggttgag
cgcecgagtat
ggacggcgag
tcggggecge
cgcgctgceta
aaccagtcte

gcgcaagcac

-ceqggegetge

tggetggege
cceceggteca
actggccaac
accactgecc
ggtgecgcectac

gcggccggac

Mycobacterium tuberculosis

-88-
ctgattcgga
aaggtgttcg
ctaaaggcca
gctgaccacyg
ccgcaattge
gccgtégtac
gacacccgtyg
ggcacccget
accgttecceg
ggctgggagg
gcgtegtggyg
gccggggaag
ggtgggctge
ctcaaggaga
gcgegtgacg
agcgagtgga

aagaaaccca

ccaacggcga
agttcgacaa
gccagtggge
gegecgtgeg
gggcattggce
ttgactccte
tcgagttcetg
accaagaccy
agctgctgcee
gcgtgatege
tcaaggacaa
gcgggegceag
agttcgccgg
tgctggecgcee
ccaagggceat
ctecggaggy

gtgaggtggt

PCT/GB02/02845

teggtggetg
tctggeecca
gttcgaagge
gctgeggtec
ggaggatcetc
tggtgtgece
ggcgttegac
gcgtaagetg
cggtgacgge
caagaggcegt
gcactggaac
cagtggcgte
gcgggteggt
gctgcatace
cacatatgtc
ccggetgegt

gcgcgaa

Val Val Pro Ala Gln His Arg Pro Pro Asp Arg Pro Gly Asp Pro Ala

1

5

10

15

His Asp Pro Gly Arg Gly Arg Arg Leu Gly Ile Asp Val Gly Ala Ala

20

25

30

Arg Ile Gly Val Ala Cys Ser Asp Pro Asp Ala Ile Leu Ala Thr Pro

35

40

45

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2277
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-89-
Val Glu Thr Val Arg Arg Asp Arg Ser Gly Lys
50 55

Ala Ala Leu Ala Ala Glu Leu Glu Ala Val Glu
65 70 75
Pro Arg Thr Leu Ala Asp Arg Ile Gly Arg Ser

85 90
Glu Leu Ala Glu Ala Leu Ala Arg Arg Val Ser

! 100 105
Leu Ala Asp Glu Arg Leu Thr Thr Val Ser Ala
115 120
Gln Ala Gly Val Arg Ala Ser Glu Gln Arg Ala
130 135

Ala Ala Val Ala Tle Leu Gln Ser Trp Leu Asp
145 150 155
Met Ala Gly Thr Gln Glu Gly Ser Asp Ala

165 170
<210> 64
<211> 510
<212>- -DNA
<213> Mycobacterium tuberculosis
<400> 64
gtggtcccag cacagcaccg ccegcccgac cggocoggeg
cggggacgac gcctcggtat cgacgtggge goccgegegta
ccggacgega tcttggecac ccecggtggaa acggtgegec
ctgcgecagge tggctgeget ggccgeccgag ttggaggcgg
cecgegeacge tggcegacceg categgecege tcggeccaag
gegetggeac gecgtgttte tectacgecg gtgeggetgg
gtcagtgctc aacgatcttt geggcaggeg ggggtgeggy
atcgaccaag cggcegcagt ggecaatactg cagagcetgge

His Leu

60

Arg

Val Ile Val

Ala Gln Asp

Thr Pro

110

Pro

Arg Ser

125

Gln

Val
140

Ile Asp

Glu Arg Leu

atccagcegeca
tcggegtgge
gcgategtte
tcgaggtgat
acgcaatcga
ccgacgageqg
ccteeogagea

tggatgaacg

PCT/GB02/02845

Arg Leu

Leu
80

Gly

Ala
95

Ile

Val Arg

Leu Arg

Gln Ala

Ala Ala

160

cgaccctgga
ttgcagcgac
cggcaagcac
cgtcgggcete
actggeecgag
gctcaccacg
gegtgeggty

tectcocgeggeg

60

120

180

240

300

360

420

480
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-90-

atggcecggga ctcaagaagyg ctcecgatgece

<210>

«211>

<212>

<213>

<400> '

65

120

PRT

65

Met Thr Ala

1 .

Ala

Trp

Arg

His

65

Val

Gly

Glu

Val

Thr

Tyr

50

Gly

Lys

Thr

I1le

<210>

<211>

<212>

<213>

<4005

Glu

Thr
35

val

Trp

val

Ile

Lys

115

66

360

DNA

Pro

Arg

20

Gly

Val

Val

Arg

Pro

100

Ala

Glu

Ile

Leu

Lys

Tyx

Trp

85

Leu

Arg

Thr

Arg

Trp

Val

Phe

70

Pro

Leu

Phe

Pro

Thr

Leu

Asp

55

Thr

Leu

Gly

Gly

Ala

Ala

Ile

40

Asn

Tyr

Gly

Ile

Leu
120

Mycobacterium tuberculosis

Ala

Leu

25

Ala

Pro

Leu

Lys

Val
105

Mycobacterium tuberculosis

66

Gln

10

Leu

Leu

Pro

Leu

Thr

S0

Val

His

Gly

Cys

Thr

Leu

75

Ala

Glu

Ala

Tyr

Tyr

Trp

60

Thr

Gly

His

Glu

Arg

Glu

45

Ile

Leu

val

Phe

Pro

Ile

30

Ile

Gly

Asn

Leu

Gln
110

PCT/GB02/02845

Ala

15

Met

Val

Val

Leu

Leu

95

Thr

Ile

Ala

Val

Val

Ala

80

Ala

Lys

510
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atgaccgcac
attcgcaccg
gcactgtgcet
atcggtgtgg
gtcaaggtcc

ctgctecggea

<210> 67

<21l> 122
<212> PRT
<213>
<400> 67

Leu Leu Ala Thr Phe
1 5

Thr
20

Ser Ala Leu Leu
35

Gly

Arg_ Pro Asp Pro
50

Met
65

Met Pro Arg Arg

Ile Ala Ala Glu Arg

85

val Thr @Gln Thr
100

Val

Pro Asp Pro Asp Asp

115

<210> 68

ccgaaacgcece
ctttgetegg
acgagatcegt
tgcacggcetg
gctggceget

tcgtegtega

Trp

Phe

Ala

Ala

70

His

Ala

Asp

Gly

Val Ile Trp Thr Leu Pro

Pro

Arg

55

Ser

Arg

Thr

Pro

cgcggcgeag
ctaccggatc
ggtcegetac
ggtgtacttc
cggcaaaaca

gcacttccag

Trp

Gly

Ala

40

Ala

Thr

Asn

Thr

Pro
120

-91-

Mycobacterium tuberculosis

Ala
10

Arg

Asp Gln

25

Leu Cys

Asp Arg
Ala

Arg

Gln
S0

His

Ala
105

Pro

Pro Phe

cacgccgagce
atggcgtgga
gtcgtecaaqgg
acgtatctge
gccggtgttce

accaaagaga

Gln

Thr

Thr

Arg

Gln

75

Ala

Glu

ctgccatcge
cgacgggect
ttgacaatece
ttctgacgtt
tgctcgoegg

tcaaggcceceg

Gln Leu Pro

Tyr Val Thr

30

Pro Thr
45

Gly

Gly Gln
60

Arg
Asn Arg Ala
Ile

Arg Axg

Thr Asn
110

Gly

cgtcgagagyg
ctggctcatce
gccgacgtgg
gaacctggceg
cacaatteccg

cttcgggett

Asp
15

Thr

Asp

Thr

His

Ala

95

Pro

Gly

Pro

Pro

Ala

Tyx

80

His

Pro

PCT/GB02/02845

60

120

180

240

300

360
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-92.
<211> 366
<212> DNA
<213> Mycobacterium tuberculosis
<400> 68
ttgctggecca ccttctgggg ctggegegee cageaactge
acgctgcecgg gtgaccagac ctatgtcace accecgggea
ctgtgcaccc ccaccggtga cccacctecga cccgaccegg
cagcgcaceg cgatgatgce gecgcecgggec agcacccgag
atcgeccgeceg aacgecaccg caaccaccaa goccgecgga
accgccacaa cegcccccga gactaacgge ccaccacccg
ccette
<210> &9
<211> 208
<212> DPRT
<213> Mycobacterium tuberculosis
<400> 69
Val Ser Val Gly Glu Gly Pro Asp Thr Lys Pro
1 5 10
Pro Ala Ala Val Gly Arg Val Val Val Leu Ser
20 25
Gly Lys Ser Thr Val Val Arg Cys Leu Arg Glu
35 40
His Phe Ser Val Sexr Ala Thr Thr Arg Ala Pro
50 55

Asp Gly Val Asp Tyr His Phe Ile Asp Pro Thr
65 70 75
Ile Asp Gln Gly Glu Leu Leu Glu Trp Ala Glu

85 20

ccgacggeac
gegegetget
cecgegecga
cgcaaaaccg
ttgceccacgt

atccecgacga

Thr Ala Arg

Gly Ser

30

Pro

Ile
45

Arg Pro

Arg Pro

60

Gly

Arg Phe Gln

Ile His Gly

PCT/GB02/02845

cgtgatttgg
gtteccggeg
ccgeegeggag
cgceccactac
ggtcacccaa

cgacccgecg

Gly Gln
15

Ala Vval

Asn Leu

Glu Vval

Gln Leu
80

Gly Leu
95

60

120

180

240

300

360

366



WO 03/000721

His Arg

Gly val

Sex

Pro

100

Val Leu

115

Lys Lys

130

Trp Gln

145

Asp Val

Gln

Gly

Cys Ala

Thr

Asp

Ile

Asp

Glu

Met Pro

Leu Gln

Gly Thr Leu

Ile

Glu

Ala

Ala Gln

Glu val

120

Ala
135

Val

Arg Leu

150

Gln Arg

165

Phe
180

Asp

Leu Val

195

<210> 70

<211> 624
<212>

<213>

DNA

Arg

Lys

Ser

Leu Asp

Val

Val

Leu
200

Leu

-93.

Pro Val

105

Arg

Asp Leu Ala

Thr Val Phe

Ile Gly Arg

155

Thr Ala

170

Val
185

Asn Arg

Val Gly Thr

Myccbacterium tuberculosis

<400> 70
gtgagegtcg

ggacgtgtgg
ctgcgcgagce
cecgggegagyg
atcgaccagg
actttggcecc
gacctggeeg
gcgecaccta

gacgttatcc

gcgagggacce
tggtgectgtc
ggatcccgaa
tcgacggtgt
gtgagttgct
agceggtgeg
gggccagggce
gctggcagga

aaégccgcct

ggacaccaag
cggtccttece
tctgeattte
cgactaccac
ggaatgggca
ggeggceegeg
gatcaagaag
tctteaggee

ggacaccgeg

cccaccgege
gcggtcggea
agtgtdtcgg
ttcategace
gaaatccacg
gcgactggtyg
acgatgcccg
agactgattg

cggatcgaat

Ala Ala Ala

110

Ala
125

Gly Arg

Leu Ala Pro

140

Gly Thr Glu

Ile Glu Leu

Glu
190

Arg Leu

Ala Pro

205

Gly

gtggcecaace
aatccacggt
ccacgacgcyg
ccaceccgett
geggeectgea
tgceggtget
aggctgtcac
gccgeggceac

tggcagcegea

PCT/GB02/02845
Ala Thr
Ala Ile
Pro Ser
Thr Ala
160
Ala Ala
175
Ser Ala
Ser Pro
ggcggceagtg 60
ggttcggtgt 120
ggcgccacgc 180
tcagcagcte 240
ccggteggge 300
tatcgaggtt 360
cgtgtttctg 420
cgaaacagcet 480
gggcgacttt 540



WO 03/000721 PCT/GB02/02845
-94-

gacaaggtcg tggtgaacag gcgattagag tctgegtgtg cggaattggt atecttgetg 600

gtgggaacgg caccgggctc cccog 624
<210> 71

<211> 122

<212> PRT

<213> Mycobacterium tuberculosie

<400> 71

Met Thr Lys Lys Pro Arg Asnm Pro Ala Asp Tyr Val Ile Gly Asp Asp
1 5 10 15

Val Glu Val Ser Asp Val Asp Leu Lys Cln Glu GQlu Val Tyr Val Asp
20 25 30

Gly Glu Arg Leu Thr Asp Glu ARrg Val Glu Gln Met Ala Ser Glu Ser
35 ’ 40 45

Leu Arg Leu Ala Arg Glu Arg Clu Ala Asn Leu Ile Pro Gly Gly Lys
50 55 60

Ser Leu Ser Gly Gly Ser Ala His Ser Pro Rla Val Gln Val val Vval
65 70 75 80

Ser Lys Ala Thr His Ala Lys Leu Lys Glu Leu Ala Arg Ser Arg Lys
85 S0 S5

Met Ser Val Ser Lys Leu Leu Arg Pro Val Leu Asp Glu Phe Val Gln
100 105 110

Arg Glu Thr Gly Arg Ile Leu Pro Arg Arg

115 120
<210> 72
<211> 366
<212> DNA

<213> Mycobacterium tuberculosis



WO 03/000721

<400> 72
atgacgaaga

gacgtcgatc
gtcgagcaga
cectggeggea
tcgaaggcta
aagctgctgc

cggegt

<210> 73

<211> 333

<212> PRT

<213>

<400> 73
Met Phe Tyr
1

Val Gly Val

Leu Arg Asp

35

Ser
50

Arg

Ala Glu Val

65

Thr Ala Gln

Pro Gly Asp

Ile Lys

115

Leu

agccacgtaa
tcaagcaaga
tggcttcaga
agtctetgte
cccacgccaa

gtccegtget

Asp

Ile
20

Serxr

Pro Lys

Ala Lys

Ala Glu

85

Ala
100

Leu

Pro Pro

Asp Asp Ala

Gly Tyr

Gly Vval

Val

Trp

70

Ile

Phe

Ala

cccecgecgac
ggaggtctat
9£090t9099
cggeggetcet
gctcaaggag

cgacgagttc

Mycobacterium tuberculosis

Gly Ser

Asp Leu

Gln

-95-

tacgtgatcyg
gtcgatggeg
ctggegegeg
gcgcactege
ctggegegea

gtacagcgag

Ser Ile

10

Gly His

25

Gln Val

40

Glu
55

Glu
Ala Asp
Phe

Ala

Phe Gly

Arg

Gln

Val

Gly

His

val Gly

Gly Leu

Val Met

75

Asp Ile

S0

Gly Leu

105

Val
120

Asp

Ala

Val Ala

gcgacgatgt
agecggctaac
aacgagaage
cggetgtgea
gececggaagat

aaacgggtcg

Ile Gin Gly

Ser
30

Ala His

Leu Lys Gln

45

Asp Val

60

Asp

Val Leu Ala

Glu Pro RAsn

His
110

Asn Val

Val
125

Met Ala

PCT/GB02/02845

cgaggtgtct
ggacgagcge
caacctgatt
ggtggtegtt
gagegtatcet

gattctccea

Arg Lys
15

Leu Ser
Gly Ser
Thr Pro
Pro Asp

80

Leu Lys
95

Phe Gly

Pro Lys

60

120

180

300

360

366
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Gly Pro Gly His Leu Val Arg Arg Gln Phe Val Asp Gly Lys Gly Val
130 135 140

Pro Cys Leu Val Ala Val Glu Gln Asp Pro Arg Gly Asp Gly Leu Ala
145 150 155 160

Leu Ala Leu Ser Tyr Ala Lys Ala Ile Gly Gly Thr Arg Ala Gly Val
165 170 175

Ile Ly$s Thr Thr Phe Lys Asp Glu Thr Glu Thr Asp Leu Phe Gly Glu
180 185 190

Gln Thr Val Leu Cys Cly CGly Thr Glu Glu Leu Val Lys Ala Gly Phe
195 200 . 205

Glu vVal Met Val Glu ARla Gly Tyr Pro Ala Glu Leu Ala Tyr Phe Glu
210 215 220

Val Leu His Glu Leu Lys Leu Ile Val Asp Leu Met Tyr Glu Gly Gly
225 230 235 240

Leu Ala Arg Met Tyr Tyr Ser Val Ser Asp Thr Ala Glu Phe Gly Gly
245 250 255

Tyr Leu Ser Gly Pro Arg Val Ile Asp Ala Gly Thr Lys Glu Arg Met
260 265 270

——-Arg-Asp-Ile-Leu_Arg. Glu. Ile Gln Asp. Gly Ser Phe Val His Lys Leu
275 280 285

Val Ala Asp Val Glu Gly Gly Asn Lys Gln Leu Glu Glu Leu Arg Arg
290 295 300

Gln Asn Ala Glu His Pro Ile Glu Val Val Gly Lys Lys Leu Arg Asp
305 310 315 320

Leu Met Ser Trp Val Asp Arg Pro Ile Thr Glu Thr Ala
325 330

«<210> 74
<211> 999

<212> DNA



WO 03/000721

<213>

<400> 74
atgttctacg

ggctacggca
cgcgteggge
gtcgacactce
accgcccagg
ctgttetteg
gccgtcgega
ggcaagggtg
ctggegetgt
ttcaaagacg
gaggaattgg
gcctactteg
ctggcgegga
ccgegegtcea
gacggtagcet
gagttgecgcece

ctgatgagct

<210> 75

«211> 258
<212> PRT
<213>

<400> 75

acgacgacgc
gcecaggggea
tgaagcaggg
ccgecgaggt
ccgagatctt
gtcacggact
tggtcgeecce
tgeccgtgttt
cgtatgccaa
agaccgaaac
tcaaggecgg
aggtgctgca
tgtactactc
tcgatgecegg
ttgtccacaa
ggcaaaacgc

gggtggaccg

Mycobacterium tuberculosis

agacctgtcg
cgcgecacteg
ttecgegatceg
cgccaaatgg
cgcaggagac
caacgttcac
gaagggaccg
ggttgcggta
agcgatecgge
cgacctgttce
gttcgaggtc
cgagctgéag
ggtgtcggac
caccaaggag
gctggtegece
cgagcacccec

ccegatcacce

Mycobacterium tuberculosis

-97-

atcattcagg
ctaagcctge
cggcccaagg
gccgatgtgg
atcgaaccca
ttcggcttga
ggtcatttygg
gagcaggatc
ggcaccceggg
ggtgagcaaa
atggtcgaag
ctgatcgtcyg
accgceggaat
cggatgegeg
gacgtcgagg
atcgaggtcg

gagacggce

gccgeaaggt
gcgactcggg
tagaagagca
tcatggtgtt
acctcaagcc
tcaagcecgece
tgcgeccgeca
cgcgaggega
ccggegteat
cggtgttgtg
ccggetacece
acttgatgta
tcggeggcta
acatcctgeg
gcggcaacaa

tecggcaagaa

PCT/GB02/02845

tggtgtgatc
tgtgcaggtg
gggcetggac
ggeccceccgac
cggtgacgeg
cgccgacgte

gttcgtcgac

cggettggeg

caagacgacg
cggecggeace
cgcggaattg
cgagggtggc
cctetcagge
ggagatccag
acagctcgaa

actcecgegac

Met Pro Pro Leu Thr Ser Leu Ala Pro Thr Thr Ala Glu Arg Ile Arg

1

5

10

15

Ser Ala Cys Ala Arg Ala Gly Gly Ala Leu Leu Val Val Glu Arg Glu

20

25

30

€0

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

999
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Asp

Ala

Leu

65

Arg

Glu

Ala

Glu

Thr

145

Ala

Pro

val

50

Leu

Ser

Leu

Leu

Thr

130

Asp

Arg

Val
35

Ala
Glu
Leu
Val
Leu
115
Arg
Ala

Pro

Pro Val

Val Pro

Leu Thr

Val Txp

85

Glu Thr

100

Gln Val

Tyxr Thr

Thr Gly

Asp Pro
165

Pro Ile

Val Asp
55

Bsp Tyr
70

Ile Axrg

Leu Asp

Glu Thr

Met Gln
135

Ala Glu
150

Phe Cys

His

40

Arg

Ala

Gly

Leu

Pro

120

Arg

Pro

Glu

98-

Higs Leu

Gly Glu

Pro Leu

Cys Leu
20

Ile Ala
105

Arg Pro

Leu Glu

Val Thr

Ile Glu
170

Leu

Val

Pro

75

Thr

Gly

Ile

Val

155

Ser

~— TLeu Ala Thr Ala His 2Asp Asp.Val Val Ala Arg

Pro

Tyr

Arg

225

Ala

Arg

Ala

Gly

210

Leu

Ile

Arg

Pro

195

Val

Pro

Arg

180

Leu Arg

Arg Phe

Phe His

Val Leu
245

185

Arg Gly Gln Ile Arg Pro

200

Arg Ile Glu Ala Arg Asp

215

Lys Pro Val Asp Asp Met

230

235

Met Gly Cys Pro Phe Arg

250

Tyxr Asp
45

Ser Gly
60

Val Arg

Gln Ile

Asp Asn

Pro Ala
125

Glu Ser
140

Ala Asp

Thr Leu

Leu Val

Leu CGly

205

Gly Asp
220

Thr Gly

Asn Gly

Gly

Ser

Glu

Pro

Pro

110

Asp

val

Leu

Leu

Ser

190

Leu

Arg

Leu

Leu

Ser

Gln

Pro

Pro

95

Asn

Ala

val

Leu

Txrp

175

Arg

Asp

Asp

Ser

Arg
255

PCT/GB02/02845

Phe

Ala

Val

80

Ala

Pro

Ala

val

Ala

160

His

Leu

Arg

Ile

Gln

240

Ala
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<210> 76

<211> 774
<212>

<213>

<400> 76
atgcegecgce

cgggccgggg
catttgttgt
ggttcgcaag
cgttegetgyg
accctggacce

aggccegggce
tecgtagtay
gcccgacceyg
catgacgatg

atcecgcecec

gaccgcgaca

DNA

tcaccagtct
gcgecttget
acgacgggtc
cgctgctgga
tgtggatccy
tgatecgecac

cggeccgatge

Mycobacterium tuberculosis

cgcgecgact
ggtggttgag
cttegcegtyg
gttgactgac
cggctgecte
cgataatceceg

ggcggagacc

tgaccgacgce caccggcg;é

atcegttttg
tggtcgegceg
tcggtetega

tcegactgcece

tgaaatcgaa
gctggtatcce
icggtacggc

gttccataag

-99.

actgecgage
cgggaggatce
gcggtteegyg
tatgecgecge
caccagatce
aatcecggece
cggtatacea
gaacécétté
tcaaccttge
aggetgecgg

gtceggttte

ccggtggacg

gccatccgag

<210> 77

384

<211>

<212>

<213>

<400> 77

PRT

tgectcatggg

ttgcecgttce

Mycobacterium tuberculosis

cgcaacggge

gaattcgcag
cggtecceegt
tcgatcgtgg
tgceggtgeg
cgccegcaga
tgctacaagt
tgcagecggcet
ccgtggcgga
tctggcaccet
caccgctacg
gecattgaage
acatgaccgg

tgcgcgeccocceg

PCT/GB02/02845

cgecctgegeg
gccceatacac
cgaggtgtce
tgaacccegte
gctggttgag
cgagacceeg
ggagatcgaa
cctgectegeg
agccaccgec
acgecggacag
tcgcgacgga
gctaagcecag

cagyg

Met Arg Ala Lys Arg Glu Ala Pro Lys Ser Arg Ser Ser Asp Arg Arg

1

5

10

15

Arg Arg Ala Asp Ser Pro Ala Ala Ala Thx Arg Arg Thr Thr Thr Asn

60

120

i80

240

300

360

420

480

540

600

660

720

774
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Ser

Pro

Met

65

Ala

Arg

Leu

Ile

Asp

145

Arg

Ala

Gly

50

Leu

Lys

Pro

Arg

Gly

130

Ala

Met

Pro

35

Arg

Ser

Ala

Thr

Pro

115

Ser

Ala

Leu

20

Ser

Gln

Pro

Arg

Pro

100

Arg

Leu

Glu

Gln

Arg

Ala

Phe

Ala

85

Met

Thr

Gly

Arg

Gln
165

-100-

25

Arg Ile Arg Ser Arg
40

Arg Val Ser Arg Pro
55

Asp Arg Pro Ala Pro
70

Lys Ala Arg Lys Ala
90

Glu Arg Leu Ala Ala
105

Leu Ala Asn Lys Val
120

val Gly Leu Gly Leu
135

Ser Tyr Gln Leu Ser
150

His Lys Glu Ala Leu
170

Ala

Ile

Trp

Pro

225

Ala

Ala

Pro

Val

210

Leu

Ala

Ser

Thr

195

Val

AsT

val

Ala

180

Arg

val

Thr

Pro

Pro

Asp

Gly

Lys

Leu
245

Ala Leu Ala Glu Ala
185

Thr Ala His Leu Val
200

Thr Pro Lys Pro Ala
215

Leu Pro Glu Asp Pro
230

Glu Val Pro Val Arg
250

Ala

Gly

Ala

75

Lys

Arg

Pro

Thr

Asn

155

Glu

Ala

Gln

Asp

PYo

235

val

Cly

Pro

60

Lys

Ala

Leu

Phe

Leu

140

Ala

Arg

Arg

Asp

Gly

220

Pro

“Thr

Lys

45

Gln

Asn

Pro

Thr

Val

125

Trp

Arg

Asp

Arg

Pro

205

Val

Pro

Pro

30

Thr

Thr

Thx

Lys

Ser

110

Val

Leu

Glu

Val

Gln

190

Asp

Pro

Pro

Gly

Ser

Ser

Ser

Leu

o5

Ile

Leu

Ser

Arg

Arg

175

Gly

Gly

Pro

LyS

Pro
255

PCT/GB02/02845

Ala

bro

Gln

80

val

Asp

val

Thr

Thr

160

Glu

Met

Asn

Pro

Pro

240

Asp
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WO 03/000721
-101-

Asp Pro Ala Pro Pro Ala Arg Ser Gly Pro Glu Val Leu Val Arg Thr

260 265 270
Pro Asp Gly Thr Ala Thr Leu Gly Gly Ala Thr Hig Leu Pro Thr Gln

275 280 285
Ala Gly Pro Gln Leu Pro Gly Pro Val Pro Ile Pro Gly Ala Pro Gly
290 295 300
Pro Met Pro Ala Pro Pro Leu Gly Ala Val Pro Ser Pro Ala Pro Ala
305 310 315 320
Glu Asn Pro Val Pro Leu Gln Val Gly Ala Ala Pro Pro Ala Gly Leu
328 330 335

~Pro Gly-Pro-Ala Pro Val.Ala Ala.Thr Pro.Gly Leu Ser Gly. Gly Ser

340 345 350 .
Gln Pro Met Val Ala Pro Pro Ala Pro Val Pro Ala Asn Gly CGlu Gln

358 360 365
Phe Gly Pro Val Thr Ala Pro Val Pro Thr Ala Pro Gly Ala Pro Arg
370 375 380 '

<210> 78
<211> 1152
<212> DNA
<213> _Mycobacterium tuberculosis
<400> 78
atgagggcca agcgtgaggc accgaaaage cgcagcagceg atcgtcgecag gagagecgac
agtcetgecg cggcgacgag gcgaacgact acgaactcgg cgcegtegeg ccgcatcegg
agccgtgcbg gcaagacctc ggraccegge cggcaggcecce gggtgtegeg ccctggaceg
caaaccagcC cgatgctcag ccegttegac cggccggcec ccgcaaagaa caccagccag
gccaaggege dgggccaaggc ccgaaaagcc aaggcgccca agcectggtcecyg tcectacgeceg
atggagcgtc tcgcecgeceg getcacgteg atcgacctge ggecgegeac gttggeaaac
aaggttcecgt ttgtggtget ggttatcggt tcecgcteggeg tecggactagg cctceacactg
tggttgtcca ccgatgececge cgagaggtcoce taccagetga gecaacgcceg ggagcoggace

60

120

180

240

300

360

420

480
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-102-
cggatgctge agcagcacaa ggaagcegctg gaacgcgacg tacgcgagge tgegtecggeg 540
ccggegetgg ccgaggeggce tegtegoccag ggcatgatce cgacgaggga taccgeccac 600

ctggttcagg atceggacgg caattgggtg gtggtecggta cacccaagee ggetgacgga 660

gttccaccge cgccgcectgaa cacgaagttg cccgaagatc cgcecgeccgcee cccgaaaccc 720

gcggecggtge cectegaggt’ gecggteccgg gtgacaccag geccegatga tccegetcoeg 780

ccegecegght ctggeccgga ggtgetggtg cgtaccccag acggcacage gacgectggge 840

ggcgcaaccc acctgcccac ccaggecegge ccgcagetge ceggteceggt gecgatacct 900
i

ggggcgccgg gteegatgec ggectectecg ctecggegeag tgccatcccece ggcaccageg 960

gaaaatcecgg tgccgetecca ggtgggtgeg gegecceegg cegggectcece tggaccagea 1020
ceggtggetg cgacgeecgg getgtegggt gggtegcaac ccatggtgge accacccegcet 1080

ééagtgccgg ccaacggega acagtteggt cecgtcacgg cgeccggtgee aacggegeceg 1140

ggggctceca g9 1152
<210> 79

<211> 346

<212> PRT

<213> Mycobacterium tuberculosis

<400> 79

Met Asn Gly Leu Gly Asp Val Leu Ala Val aAla Arg Lys Ala Arg Gly

Leu Thr Glun Ile Glu Leu Ala Glu Leu Val Gly Leu Thr Gln Pro Ala
20 25 30

Ile Asn Arg Tyr Glu Ser Gly Asp Arg Asp Pro Asp Gln His Ile Val
35 40 45

Ala Lys Leu Ala Glu Ile Leu Gly Val Thr Asp Asp Leu Leu Ile His
50 55 60

Gly Asn Arg Phe Arg Gly Ala Leu Ala Val Asp Ala His Met Arg Arg
65 70 75 80

His Lys Thr Thr Lys Ala Ser Ala Trp Arg Gln Leu Glu Ala Arg Leu
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Asn

Asn

Glu

Pro

145

Phe

Val

Arg

Ser

Ala

225

Leu

Met

Glu

Thr

Pro
305

Leu Leu

Ser Glu
115

Asp Ala
130

val val

Glu Glu

Asp Asp

Lys Arg
195

Thr Aen
210

Glu Phe

Asp Leu

Gln Ala

Ala Arg
275

Lys Glu
290

Ala His

Arg

100

Gln

Ala

Asn

ASpP

Tyr
180

Leu

Pro

Leu

Gly

Leu

260

Thr

Pro

Ile

85

Val

His

Arg

Leu

FPhe

165 .

Pro

Thr

Thr

Met

Lys

245

Leu

Lys

Gly

Gly

His Ala

Val Pro

Leu Val
135

Thr Arg
150

Ala Thx

Val Met

Leu Ala

Glu ZAsn
215

Pro Glu
230

Leu Leu

hla Arg

Leu Tyr

Ile Glu
295

Met Thr
310

Ser

Ala

120

Arg

Trp

Gln

Leu

His

200

Met

Ser

Glu

Ala

Lys

280

Sexr

Leu

-103-

Phe

105

Phe

Ala

Met

Arg

Ile

185

Glu

Glu

Glu

Leu

Iyr

265

Ala

Ile

Axg

920

Leu

Asp

Gln

Glu

Ile

170

Asn

Leu

Thr

Ile

Lys

250

Arg

Met

Val

ser

Phe

Pro

Trp

Ala

155

Asp

Ala

Gly

Glu

Arg

235

Arg

Met

Asn

Arg

Arg
315

Glu

Glu

Arg

140

Ala

Gly

Asn

Ala

220

Pro

Glu

Gly

Ala

Glu

300

Gly

Glu
Phe
125
Met
Gly
Leu
Ala
Leu
205
Thr
Glu
Trp
Leu
Arg
285

Lys

Phe

Val

110

Thr

Pro

Cys

Ser

Ala

190

val

Ala

Leu

Gly

Val

270

Gly

Pro

Thr

95

Ala

Ala

Met

Leu

Gln

PCT/GB02/02845

Ile

Ala

Gly

val

160

Trp

175 .

Pro

Leu

Phe

Arg

Val

255

Ser

Trp

Ser

Asp

Asp

His

Ala

Arg

240

Sex

Ala

Lys

Leu

Gln
320



WO 03/000721

-104-

PCT/GB02/02845

Gln Ala Ala Ala Ile Ala Gly Tyr Ala Asn Pro Ala Asp RAsn Pro Phe

325

330

Arg Pro Glu Gly Gly Arg Leu His Ala Ile

<210> 80
<211l>
<212>

<213>

<400> 80
atgaacggcc

gaatﬁggccg
cgtgacccecg
ctgctcatac
cacaagacca
gtgcacgegt
ttcgaccegg
atgccgatgg

ttcgaagagg

cecegtecatge

DNA

340

1038

tgggagacgt
agcetggtggg
accaacacat
acgggaacag
cgaaggcegte
cattcctett
agttcacege
gceccggtegt
acttcgceccac

tgatcaacge

gctcgeggte

actcacceag
cgtggccaag
gtttecgaggt
ggcectggegt
céaggaagtg
cgeccgaggac

caacctgacc

345

Mycobacterium tuberculosis

gcccggaagg

ccgécgatca
ctggccgaaa
gcgctcecgcag
cagctggagg
gctatcaata
gecgeccggt

cggtggatgg

ctegtggact
accggt;éga
tecteggtgt
tcgatgcgca
ceccggttgaa
gcgagcaaca
tagtcegtge

aggccgeggyg

ccagcgcate gacgggttgt cgcagtgggt

caacgcagca cccgaccgaa aacgcttgac

gaactcggcece
accgeetteg
ctcgatcteg
ctggcgcggy
gcgatgaacg
aaaccgagcec
caagccgecg

ggccgectcec

<210> 81

acctcgtgcet
ccgeecgagtt
gcaagttgct
catatcgeat
cgcgeggctg
tacccgceccecca
ccatcgeecgg

atgcgatt

gcattccacc aaccccacgg agaacatgga

tctcatgeee
cgaactgaaa
gggcctggta
gaaaaccaaa
catcggeatg

atacgccaat

gagagcgaga
cgggaatggg
tcggecgagyg
gagecaggca

acactccgaa

ttcggecega
gcgtcteogat
ctcgecaccaa
tcgagtceat

gececgeggatt

cctgeggaca atccattecg

335

cacccagatc
afcéggcgéc
gaccgacgat
tatgcgecege
cetgttgege
tgtgcecgeg
ccagtggegce
ctgcectggtyg
cgacgactac
ccttgceccac
gaccgaagcc
gctgegtegg
gcaagcccte
gctctacaag
cgtgecgagaa
caccgaccag

ceecgaaggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

S00

960

1020

1038
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-105-
<211> 139
<212> PRT

<213> Mycobacterium tuberculosis

<400> 81

Met Ile Val Asp Thr Ser Ala Val Val Ala Leu Val Gln Gly Glu Arg
1 5 10 15

Pro His Ala Thr Leu Val Ala Ala Ala Leu Ala Gly Ala His Ser Pro
20 25 30

val Met Ser Ala Pro Thr Val Ala Glu Cys Leu Ile Val Leu Thr Ala
35 40 45

Arg His Gly Pro Val Ala Arg Thr Ile Phe Glu Arg Leu Arg Ser Glu
50 55 60

Ile Gly Leu Ser Val Ser Ser Phe Thr Ala Glu His Ala Ala Ala Thr
65 70 75 80

Gln Arg Ala Phe Leu Arg Tyr Gly Lys Gly Arg His Arg Ala Ala Leu
85 90 95

Asn Phe Gly Asp Cys Met Thr Tyr Ala Thr Ala Gln Leu @Gly His Gln
100 105 110

Pro Leu Leu Ala vVal Gly Asn Asp Phe Pro Gln Thr Asp Leu Glu Phe
115 120 125

.Arg Gly val Val Gly Tyr Trp Pro Gly Val Ala

130 135
<210> 82
<211> 417
<212> DNA

<213> Mycobacterium tuberculosis

<400> 82
atgatcgtgg acacaagcgc cgtggtggcc ctggttcaag gcgagcggee gcacgccacc 60



WO 03/000721

ctggtcgegg
gaatgcctga
cttcgecageg
caacgagcect
tgtatgacgt

ttececgecaaa

<210> '83

<211> 376
<212> PRT
<213>

<400> 83

Leu Ile Cys Phe Asp Asp Val Ser Lys Val

1

Ala val Asp Arg Leu Thr Leu Glu Val Pro

Phe Val Gly Pro Ser Gly Cys Gly Lys Thr

35

50

Asp Val Ser

65

val Ile Gln

Val Ala Thr

Ala Gly

115

Lys

Ala Thr Arg

ccgeecctgge
ttgtcttgac
aaatcggett
ttctgecgata
acgcgaccgc

ccgaccettga

5

20

-.-Asn BArg Met_ Val Asp Pro Thr S

Thr

Asn
85

Val
100

Tyr

Val Asn

70

Ala Gly

Pro Val

Glu Vval

Pro Ala

cggcgeccat
cgececcgtcac
gagegtgtca
cggcaagggy
ccagctgggce

gtteegegge

Mycobacterium tuberculosis

-106-
agcccegtcea
ggccecegttg
tctttcaceg
cgecaccegeg
caccaaccac

gtcgtcocgget

Tyr
10

Asn

25

40

55

Ala Val

Met

Leu

Leu Lys

G

ly Thr

Lys

Pro

Gly

Thr

Leu Arg

75

His Gln

90

Gln Fro

105

Glu
120

Leu

Gln Leu

Arg

Ser

Val

Gly Gly

dle

tgtetgecacc
cgcgcacgat
ccgagecatge
cggctcetcecaa
tgctggecegt

actggceagg

Ala His Gly

Gly Met Leu

30

Ala Leu
45

Arg

Thr Val
60

Asp

Leu Gly Ile

Arg Val Ile

Ala
110

Arg Arg

Leu Asp Pro

125

Glu Gln Gln

PCT/GB02/02845

caccgtegee
cttcgaacga
cgctgcqacg
cttcggagac
cggcaacgac

cgtegeg

Ala
15

Thr

Thr Val

Met Ile

Gly Thr

Gly Tyr

80

Asp Asn

95

Ala Arg

Val

Lys

Arg Vval

120

180

240

300

360

417
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-107-
130 135 140

Gly Val Ala Arg Ala Leu Ala Ala Asp Pro Pro Ile Leu Leu Met Asp
145 150 155 160

Glu Pro Phe Ser Ala Val Asp Pro Val Val Arg His Glu Leu Gln Asn
165 170 175

Glu Ile Leu Arg Leu Gln Ala Glu Leu His Lys Thr Ile Val Phe Val
180 185 190

Thr His Asp Ile Asp Glu Ala Leu Lys Leu Ala Asp Leu Val Ala Val
195 . 200 205

Phe Ala Pro Gly Gly Ala Leu Ala Gln Tyr Asp Glu Thr Ala Arg Leu
210 215 220

Leu Ser Ser Pro Ala Asn Asp Phe Val Ser Lys Phe Ile Gly Leu Gly
225 230 235 240

Arg Gly Tyr Arg Trp Leu Gln Leu Phe Asp Ala Ala Gly Leu Pro val
245 250 255

Arg Asp Ile CGlu Gln Val Ser Val Asn Gly Leu Ser Asp Ala Arg Asp
260 265 270

Arg Gln val Arg Asp Gly Trp Val Leu val val asp Gly Ala Gly Ala
275 280 285

Pro Leu Gly Trp Ile Asp Ala‘Asp Gly Arg Arg Arg His Arg Gly Gly
290 295 300

Ala Ala Leu Ser Asp Ala Met Thr Val Gly Gly Ser Val Phe Arg Pro
308 310 315 320

Asn Gly Asn Leu Ser Gln Ala Leu Asp Ala Ala Leu Ser Ser Pro Ser
325 330 335

Gly Val Gly Val Ala Val Asp Gly Gly Gly Lys Val Ile Gly Gly Ile
340 345 350

Lieu Ala Ala Asp Val Leu Ala Glu Phe Gln Lys Gly Lys Lys Ala Gly
355 360 365



WO 03/000721

Gly Gly Ala Lys Pro Cys Thr Thr

370 375
<210> 84
<211> 1128
<212> DNA
<213> Mycobacterium tuberculosis
1
<400> 84

ttgatctget ttgacgatgt cagcaaggtg
ctgacgetgg aagtccétaa cggcecatgetyg
aagacgacgg cgctgcgaat gatcaaccga
gtcgacggta ccgacgtgtc gacggtcaat
gtcatccaga acgeggggct gatgcctcat
ccggtgectga agggtcagcec gcgecgggca
cgtgteggge tggaccccaa ggtegecace
cagcaacggg tcggegtgge acgggcactce
gagccgttct cggeccgtcga ccecggtggtt
ctgcaagececg agttgcacaa gaccattgte

aagctecgecg atctggtgge ggtgttegeco

——actgcccgge tgttatccag tccggcgaat

cgcggctate ggtggctgea getgttegac
caagtctcgg tgaacggcct ttccgatgcec
ctggtggteg acggtgeggg tgcgecgttg
caccgcggeg gcgeggeatt gtecggatgec
aacggtaace tcagccagge gctggacgec
gcecgttgacg geggtggecaa ggtcatcgge

ttccaaaaayg gcaagaagygc cggcggcgga

<210> 85

<211> 145

-108-

tacgcacacg gtgccaccge
accgtectteg tcggcececte
atggtggatc cgacctegag
gcggtgaage tgcgectggg
caacgggtca tcgacaacgt
gccecgcaaag ccggttatga
cgctaccegg cccagctete
gcgggcgatc cgcecgatett
cgccacgagc tacagaacga
ttecgtgacge acgacatcga
ccgggeggeg cgcttgegea
gacttcgtgt cgaagttcat
gcggecggac tacctgtgeg
cgggacaggc aagttcgtga
ggctggateg acgccgatgg
atgaccgtcg goggttcggt
gcettgteet cgeegteggy
gggatactgg ccgccgacgt

gctaagccat gcactacé

PCT/GB02/02845

cgtagaccgg
cggetgeggce
caccatcact
aattggctat
cgcaacggtg
ggtgcttgag
gggcggcgaa
gttgatggac
aatacttcgt
cgaggcgttg
gtacgacgaa
cggtcteggt
cgacatcgag
C990t939t9
ccggeggegt
gttccgececg
ggtecggtgte

gctggeccgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1128
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-109-
<212> PRT

<213> Mycobacterium tuberculosis

<400> 85

vVal Ser Glu Thr Phe Asp Val Asp Val Leu

Ala Ser Pro Phe His Asp Lys Ala Lys Thr
20 25

Ala Gly Pro Gly Leu Val Tyr Leu Leu Trp
35 40

Leu Arg Val Val Thr His Pro Thr Leu Leu
50 55

Glu Val Ala Val Glu Aen Ile Glu Gln Phe
65 70

Arg Gln val Gly Glu Ala Asn Gly Phe Trp
85 S0

Ala Asp Pro Val Lys Pro Arg Gly Asn Leu
100 105

Val Ala Leu Met Arg His His Gly Ile Ala
115 120

Arg Asp Phe Arg Lys Phe Glu Gly Tle Arg
130 135

Gly

145

<210> 86

<211> 435

<212> DNA

<213> Mycobacterium tuberculosis

Val

Leu

Pro

Gly

Thr

75

Pro

val

Thr

Tle

val

Val

Ala

60

Ser

val

Pro

Ile

Arg
140

Ala

Glu

Ala

45

Pro

Arg

TYyr

Asp

TYp

125

Asp

Thr

Arg

30

Leu

Leu

Pro

Arg

Ala

110

Ser

Pro

PCT/GB02/02845

His Arg

Phe Leu

Gly Tyr

Ala Pro

His Val

80

Arg Val

95

His Leu

His Asp

Phe Ser
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-110-
<400> 86
gtgagcgaaa cctttgacgt cgatgttctg gtccatgecga cgcaccgagce cagcccgttt
cacgataagg cgaagacgct cgttgagcga ttecctggetyg ggccaggget ggtatatcta
ttotggcceg tecgegetggg ttatctacgg gttgtcacec atccgacgtt gttgggtgeg
ccgectggege ctgaggtcge cgtcgaaaac atcgagcaat tcacctcacg accgcacgtg
cggcaggtcg gcgaggccaa cggattctgg ccegtetate ggcgagtage cgacccggte
aagcecgegag gcaatctggt tcccgacgec cacctegteg cgetcatgeg ccatcacgge
atcgccacga tctggagtea cgaccgegac ttoccgeaagt tegagggeat tagaattege
gaccccttct ccggce
<210> 87
<211> 185
«212> PRT
<213> Mycobacterium tuberculosis
<400> 87
Met Ser Arg Gln Trp His Trp Leu Ala Ala Thr Leu Leu Leu Ile Thr
1 5 10 15
Thr Ala Ala Cys Ser Arg Pro Gly Thr Glu Glu Pro Asp Cys Pro Thr
20 25- 30
Lys Ile Thr Leu Pro Pro Gly Ala Thr Pro Thr Thr Thr Leu tAsp Pro
35 40 45
Arg Cys Ile Val Arg Ala Thr Thr Thr Gly Thr Ala Asp Gly Asp Ala
50 55 60
Ala Ser Arg Trp Thr Gly Thr Val Arg Ile Ala Gly Phe Tyr Ala Ser
€5 70 75 80
Ile Cys Asn Ala Val Trp Asp Gly Asn Val Ser Leu Ala Gly Lys Asp
85 90 95
Glu Leu Thr Gly Lys Ala Thr Leu Ile Leu Val Glu Thr Ser Cys Pro
100 105 .110

PCT/GB02/02845

60

120

180

240

300

360

420

435
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-111-
Gly Lys Val Val Ala Gly Glu Leu Val Leu Lys
115 i20
Asp Ser Leu Ala Ile Thr Trp Ala Hie Pro Glu
130 135
Phe Asp Leu Gly Ala Gly Gln Gly Thr Ile Arg
145 150 155
Ala Glu Gly Thr Phé Asn Ser Asp Met Gly Gly
165 170
Leu Thr Trp Ser Leu Thr Met Arg Asn
180 185
<210> 88 - - - N
<211l> 555
<212> DNA
<213> Mycobacterium tuberculosis
<400> 88
atgagtecgac agtggcactg gctggcageg acgctgctcce
agtcgtccgg gcaccgagga accggattge ccgacgaaaa
acgcccacca cgaccctecga cccgagatge atagtgcgeg
gacgécéétg cggcgtegeg ctggaccgga accgtgcgga
atctgcaacg cggtatggga cgggaacgtc agccttgegg
aaggctacge ttatcectegt cgaaaccagt tgcccgggea
gtgctgaagg ggaacgtcgg £tcggacagc ctegegatcea
ccgeageggg cgttcgacct cggegecgga cagggcacga
gccgagggaa cgttecaacte gg%tatgggt gggggcaccg
ctgacgatge gtaac
<210> 89
<211> 219
<212> PRT

PCT/GB02/02845

Gly Asn val Gly Ser

125

Leu Pro Gln Arg Ala

140

Arg Ser Gly Asp Arg

160

Gly Thr Glu Phe Phe

tgatcaccac
taaccttgece
cgaccaccac
tcgecogggtt
gaaaggacga
aggttgtcgc
cctgggegea
tcecgecgate

agttecttcett

175

cgccgegtge
gecceggtget
cggcacagcec
ctatgecteg
gctgaccgge
cggcgaactce
ccececgaactce
gggcgaccgt

gacgtggteg

60

120

180

240

300

360

420

480

540

555



WO 03/000721
-112-

<213> Mycobacterium tuberculosis

<400> 89
Met Ala Val His Gly Phe Leu Leu Glu Arg
1 5 10

Glu Ala Thr Val Leu Arg Gln Val Ser Ala
: 20 25

Cys Ser Ala Val Arg Gly Ala Ser Gly Ser
35 40

Arg Leu Leu Asn Arg Leu Ile Asp Pro Thr
50 55

Asp Gly Val Pro Leu Thr Asp Leu Asp Val
65 . 70

Val Gly Leu Val Ala Gln Ala Pro Val val
85 90

Asn Glu Val Arg Val Gly Arg Pro Asp Leu
100 105

Glu Leu Leu Ala Arg Leu Cys Leu Gly Gln
115 120

Leu Pro His Gln Arg Ser Ala leu Arg Thr
130 135

Asp Ser Thr Lys Val Val Gly Leu Ile Ser
145 150

Gly Leu Ile Leu Ala Gly Val Asp Pro Leu
165 170

Ile val val Met Tyr Leu Leu Leu Ala Ala
180 1858

Thr Cys Ala Arg Leu Ala Glu Arg Ala Leu
195 200

vVal

His

Gly

Ser

Leu

75

Leu

Pro

Ser

Ala

Leu

155

Thr

Thr

Phe

Ser

Phe

Lys

Gly

60

Val

Thr

Glu

Ala

Leu

140

Pro

Ala

Ala

Asp

Val

Pro

Thr

45

Lys

Leu

Asp

Gly

Arg

125

Ile

Gly

Ile

Val

Arg
205

Val

Ala

30

Thr

val

Arg

Ala

Arg

110

Glu

Pro

Ala

Arg

Ala

190

Ala

Arg

15

Gly

Leu

Trp

Arg

Val

95

val

Ala

Ala

Met

Tyr

175

Ala

His

PCT/GB02/02845

Asp

Arg

Leu

Leu

Arg

80

Leu

Thr

Phe

Ile

Ser

160

Gln

Leu

Arg



WO 03/000721

-113-

Leu Val Sexr Leu Pro Ala Ala Thr Arg Arg Ala

210
«210> 90
<211l> 657
<212> DNA
<213>

<400> 90
atggcggtgce

‘ctgeggecagg
ggatcgggaa
aaagtctgge
gtecggectgg
gtcggacgcce
ggccagteccyg
atacccgcga
ggacttatcce
tacctgctge

gccttatteg

\

atggtttcct
tcagcgegcea
agaccacgct
ttgacggtgt
ttgegecagge
cggacctgcce
cacgcgaagce
tcgactccecac
tggceggagt
tcgeegecac

accgcgcgcea

215

Mycobacterium tuberculosis

gctcgaacgg
ttttecceget
gctgcggttg
geccgcetecace
tececegtggtyg
agaaggtcga
gttcttgeceg
gaaagtcgtt
cgacccgetg
cgcggtggea

ccggectegtt

gtcagcgtgyg
ggcecgcectgea
ctgaaccggc
gatctggatg
cttaccgatg
gtgaccgagc
caccaacgat
gggctgatta
accgcgatec
gcgctgacct

tcgctgecceg

tgcgegacga
gtgcggtgeg
tcatcgatcce
tgctcogtgtt
cggtgctcaa
tgctggcgceg
cegecttgeg
geccttecggg
gctaccaaat
gtgcacgect

cggcgacteg

<210> 91

<211> 358
<212> PRT
<213>

<400> 91

Mycobacterium tuberculosis

PCT/GB02/02845

ggcgacggtg

gggegccagt
gacgtccgga
acgtecggegg

tgaggttege

gctgtgtecte

cactgcgetg
tgcgatgtce
cgtggtgatg
ggctgaacgt

tcgggea

Val Arg Ala Arg Phe Gly Asp Arg Ala Pro Trp Leu Val @lu Thr Thr

1

5

10

15

Leu Leu Arg Arg Arg Ala Ala Gly Lys Leu Gly Glu Leu Cys Pro Asn

20

25

30

60
120
;80
240
300
360
420
480
540
600

657
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val

Thr

Val

65

Arg

Leu

Leu

val

Ala

145

Arg

Gly

Gly

Ile

Asp

225

Asp

Ala

Gly

Ala

50

Val

Glu

Ala

Cys

Ile

130

Asp

Asp

Arg

Val

Arg

© 210

Glu

Pro

Arg

val

35

Ala

His

Leu

Met

Arg

115

Asp

Tyr

Val

Leu

Arg

195

Arg

Pro

Asp

Ser

Pro

Asp

BAla

Ala

100

Ala

Pro

Gln

vVal

Gly

180

Glu

Arg

Asp

Gly

Gly
260

Gln

Val

Ala

val

85

Arg

Asp

Ala

Pro

Val

165

Phe

Ala

Ala

Asp

Ala

245

Leu

Trp

Ala

Thx

70

Arg

His

Val

Arg

Gly

150

Lys

Glu

Cys

Ser

Cye

230

val

Trp

Leu

Arg

55

Cys

Ala

Asn

Leu

Arg

135

Leu

Cys

Gly

Leu

Ile

215

Gly

val

Gln

-114-

Phe Thr Asp Glu

40

Ser

val

Leu

His

120

Ser

Gly

Ala

Glu

Trp

200

Leu

Val

Arg

Leu

Arg

Ile

Gly

Ala

105

Pro

Asn

Pro

Pro

Ile

185

Ser

AsSp

Arg

Ala

Asp
265

Ala Arg

Gly Thr
75

Ser Asp
90

Ala Leu

val Thr

Gly Arg

Leu Leu
155

Gly Tle
170

Glu val

Ala Gly

Ser Gly

Pro Ala
235

Gly Leu
250

Pro Gln

Ala

Arg

60

Glu

Ile

Gly

Arg

Arg

140

Asp

Asp

Ile

Leu

Glu

220

Gly

Val

Ile

Leu

45

Leu

Leu

Asp

Met

Asp

125

Arg

Arg

Phe

Ser

Ala

205

Gln

Lys

Arg

Ala

Gln

Ala

Ala

Pro

Glu

110

Ala

Phe

Tyxr

Glu

TyT

190

Gly

Ile

Trp

Asn

Tyr
270

PCT/GB02/02845

Gln Ala

Gly Arg

Ala Leu
80

Val Arg
95

Ala Asp

Val Vval

His Leu

Axrg Gly
160

Glu Vval
175

Arg Gly

Ser Gly

Gly Asp

Ile Val
240

Tyr Gly
255

Leu Ser
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-115-
Gly Asp Arg Leu Pro Pro Ala Leu Arg Gly Phe @Glu Val Leu Glu Gln
275 280 285
Leu Ala Phe Asp Glu Arg Arg Leu Arg Gln Val Leu Ser Ala Leu Asp
290 295 300
Cys Gly Ala Ala Glu Ile Leu Val Arg Gly val Ala Ile Asp Pro Asp
305 310 315 320
Ala Leu Arg Arg Arg Leu Arg lLeu Arg Gly Ser Arg Pro Leu Ala Val
325 330 335
Val Ile Thr Arg Ile Gly Ala Gly Ser Leu Ser His Val Thr Ala Tyr
340 345 350
Val Cys Arg Pro Ser Arg
355
<210> 82
..€211> 1074 )

<212> DNA
<213> Mycobacterium tuberculosis
<400> 82
gtgogegecec ggtttggcga tecgggegeeg tggetggtgg agaccacgct gctgegecge 60
cgcgececgecg gcaaactggg cgagctgtgt ccgaacgttg gggtgtcgeca atggctatte 120
accgatgagg cgctgcagea ggctaccgeca gcacccgtgg cccggcaccg ggccaggecga 180
ctggeccggte gggtagtgeca cgacgcgacce tgctccatcg gcaccgaget ggccgegetg 240
cgcgagctag ctgtceggge ggteggecage gatatcgace cggtgegget ggecatggeg 300
cgccacaacc tggccgcect gggaatggaa getgacctgt gecgegeega tgtgetgeat 360
ccggtgaccc gcgacgeggt cgtcgtcatc gacccecggege gtcgcagcaa cgggeggega 420
cgcttccace tegecgacta ccagecegge ctgggcccece tactggaccg ctaccgegge 480
cgtgatgtgg tcgtcaagtg cgctccegga atagatttcg aggaggtggg ccggetceggt 540
ttcgagggeg agatcgaggt gatctcatac cgcggtgggg ttegagaage atgtcetttgg 600
tcggececgggt tggecggate gggtatcege cgtcgageca gecatcectega ttecggtgaa 660



WO 03/000721 PCT/GB02/02845
-116-

caaatcggtg acgacgagcc cgacgactgc ggtgtgcgge ccgecgggaa atggatcgte 720
gacccegacg gecgecgtegt cegtgeegge ctggtacgeca actacggcge ceggeatggg 780
ctgtggecage tegatcceca aatecgettac ctgtceggtg accggctgce gectgegttg 840
cgcgggtteg aggtgetecga gecagetggece ttcgacgage gteggetgeg tcaggtgetg 900
tcagcgetgg attgeggggce ageccgaaatc ctggtgegeg gegttgegat cgatcccgac 960
gctectgegge gacggecteeg gectgegggge agcagaccge tggeggtggt catcaccege 1020
attggtgccg ggtccttgag ccatgtgacce gectatgtgt gtecggecgte cegg 1074
<210> 93

<211> 471

<212> PRT

<213> Mycobacterium tuberculosis

<400> 93
Val Thr Glu Thr Ala Ser Glu Thr Gly Ser Trp Arg Glu Leu Leu Ser

1 5 10 15
Arg Tyr Leu Gly Thr Ser Ile Val Leu Ala Gly Gly Val Ala Leu Tyr

20 25 30
Ala Thxr 2sn Glu Phe Leu Thr Ile Ser Leu Leu Pro Ser Thr Ile Ala
35 40 45
Asp Ile Gly Gly Ser Arg Leu Tyr Ala Trp Val Thr Thr Leu Tyr Leu
50 55 60

Val Gly Ser Val Val Ala Ala Thr Thr Val Asn Thr Met Leu Leu Arg

65 70 75 80
Val Gly Ala Arg Ser Ser Tyr Leu Met Gly Leu Ala Val Phe Gly Leu

85 Q0 95
Ala Ser Leu Val Cys Ala Ala Ala Pro Ser Met Gln Ile Leu val Ala
100 105 110
Gly Arg Thr Leu Gln Gly Ile Ala Gly Gly Leu Leu Ala Gly Leu Gly
115 120 125
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Tyr

Ser

145

Ala

Gly

Ala

Ser

Ala

225

Ala

val

Ser

Ala

His

305

Gly

Val

Leu

Ala
120

Ala

Leu

Leu

Ile

Val

Asn

Ser

Thr Gly Gly Leu

Val
Leu
Thr
210
Leu
Gly
Asp
Gly
Ala
290
Leu
Trp
Ile

Ala

Met

Gly

195

His

Ala

Leu

Trp

Pro

275

Met

Thr

Thr

Gly

Leu
355

Thr

180

Ala

Lys

Ile

Leu

Arg

260

Leu

Pro

Val

His

340

Gly

165

Leu

Gly

Val

Ser

Ala

245

Ile

Lys

Asp

Val

Gly

325

Val

Ala

Sex

Ala

150

Phe

Leu

Gly

Pro

Val

230

Ala

His

Trp

Thr

Ala

310

Glu

Val

Val

Thr

135

Met

Ala

Thr

Val

Val

215

Ala

Ala

Ala

Ile

Tyr

295

Ala

val

Ala

Thr

Leu
Trp
Gln
Ala
Gly
200
Trp
Ala
Ala
Ala
Tyr
280
Val
Gly
Ala

Ala

Gln
360

-117-

Pro

Gly

Leu

Leu

185

Prc

Ser

Leu

Leu

Val

265

Leu

Pro

Phe

Ser

Ala

345

Arg

Lys

Val

Gly

170

Met

Gly

Leu

Pro

Leu

250

Leu

Thr

Leu

Leu

Ala

330

Pro

Ala

Ser

Ala

155

Leu

Ala

Gly

Leu

Asn

235

val

Pro

Met

Phe

Gly

315

Ser

Leu

Asp

Leu

140

Thr

Trp

Met

Glu

Leu

220

Tyr

Ala

Pro

Ser

Gly

300

Ala

Leu

Val

Ala

Trp

Leu

Arg

Leu

Thr

205

Met

Leu

val

Ser

Val

285

Gln

Ala

Asn

Met

Pro
365

Thr

Ile

Trp

Val

190

Pro

Gly

Val

Phe

Val

270

Gln

Arg

Leu

Ser

Ala

350

Val

Arg

Gly

Ala

175

Pro

Val

Ala

Gln

val

255

Phe

Met

Leu

Ala

Ala

335

Ser

Gly

PCT/GB02/02845
Gly
Pro
160
Phe
Val
Gly
Ala
Thr
240
val
Gly
Ile g
Gly
val
320
Arg
Gly

Ile



WO 03/000721
-118-
Ile Ala Leu Trp Ala Leu Ala Leu Leu Ile Ile
370 375
Ile Ala Trp Pro His Leu Thr Val Arg Ala Met
385 390 395
Pro Ala Glu Ser Ser Ala Ala Ala BAla Ala Tle
405 410
Ile Ser Gly Ala Phe Gly Ala Gly Leu Ala Gly
420 425
Ala Lys Gly Gly Glu Val Ala Ala Ala Arg Gly
435 440
Thr val Ireu Ala Ala Ala Gly Val Ile Ala Ser
450 455 '
Arg Asp Arg Arg Leu Pro Arg
465 470
<210> 94
<211> 1413
<212> DNA
<213> Mycobacterium tuberculosis
<400> 94
gtgaccgaaa cagcgagcga gaccggcagc tggcgtgage
acctccatag tgctggcecgg tggegtegeg ctttacgeca
agcctgetge cgagcacaat cgecgacatc gggggtagece
accctgtate tggtcgggte ggtggtggeg gegaccaccg
gtcggggecge getegtegta tctgatgggg ttggeegtet
tgtgeggegg cgccgageat gecagattcectg gtggeecggge
ggtgggetge tggccggect aggctacgeg ctgatcaact
tggacccgtg gectcagecact ggtgtcggeg atgtgggggg
gcgaccggag gccttttege geageteggg ctgtggegat

@ly Thr

380

Cly

Asp Ser Vval

Asn Val val

Val Val val

430

Leu Met

Tyr
445

Tyr Gln Ala

460

tactgagecag
ccaacgagtt
ggctgtacge
tcaatacgat
tcggtetgge
gtaccttgcea
cgaccttgec
tecgcgacgcet

gggcgttegg

Ile

Ala

Gln

415

Asn

Ala

Thr

PCT/GB02/02845

Gly

Asp

400

Leu

Thr

Phe

gtatctggge
tctgacaatc
ctgggtgaca
gttgctgege
cagcetggta
aggaatagec
caagtcgctg
gatcggaccg

cgtgatgacg

60
120
180
240
3OQ
360
420
480

540



WO 03/000721

ttgctgaceg
€cgggeggcg
atgggggeeg
gcegggetge
atacacgcag
ctgaccatgt
cagcgactgg
ggctggacgg
gtcgtggcag
cgcgccgatg
accggecatcg
ccggccgaga
ttecggegecyg
gctcgtggge

caggccacgc

<210> 95

<211> 325

<212> PRT

<213> Mycobacterium tuberculosis

<400> 95

cgttgatggce
agacgccggt
cegeactgge
tagccgccge
cggtgttgcec
cggtgcagat
gacacctgac
teggtgaggt
ccgcaccget
cgceggtggy
ggatcgectg
gcagecgegge
ggctggeegg
tatacatggce

accgcgaceg

catgttggtg
gggcagcaca
gatcagcgte
cgegetgetyg
gcccagcgta
gattgcggcea
cccggtggca
cgccagegece
ggtgatggcg
gatcatcgcg
gccgcecatcta
ggccgeggcyg
tgtggtggte
atttacggtg

gcgcttaccg

-119-
ceggtegege
cacaaggtgc
gccgegette
gttgeggtgt
tttggctecg
atggtcgata
gccgggttcet
tegttgaaca
tecgggattgg
ctgtgggcgce
acggtgcgeg
atcaatgtcg
aacactgceca
ctggccgeeg

cgt

tcggtgecegg
cggtgtggte
cgaactacct
ttgtggtagt
gaccgttgaa
cctacgtgce
tgggtgececge
gtgcacgagt
cgctaggege
tggcgetgcet
ctatggattc
tacagctgat
agggeggcega

ctggtgteat

PCT/GB02/02845

gggggtcggce
gctattgetg
cgtecagacg
cgactggcegg
atggatttac
gctgtteggt
gctggeggtg
tatcgggcat
cgtcacccag
gatcatcggg
tgtecgeecgac
ctcecggtget
agtggcggeg

cgectectac

Met Thr Ser Ala Pro Ala Thr Met Arg Trp Gly Asn Leu Pro Leu 2ala

1

5

10

15

Gly Glu Ser Gly Thr Met Thr Leu Arg Glan Ala Ile Asp Leu Ala Ala
25

20

30

Alz Leu Leu Ala Glu Ala Gly Val Asp Ser Ala Arg Cys Asp Ala Glu

35

40

45

Gln Leu Ala Ala His Leu Ala Gly Thr Asp Arg Gly Arg Leu Pro Leu

50

55

60

600

660

720

780

840

S00

960

1020

1080

1140

1200

1260

1320

1380

1413
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Phe
65

Thr
Ser
Arg
Pro
Ala
145
Ile
Asn
Pro
Asn
Gln
225
val
Gly

Asp

Asp

Glu

Ala

Phe

Pro

Ala

130

Val

Ile

Ala

Arg

Pro

210

His

Ile

Leu

Leu

Leu
290

Pro

Arg

Gly

Glu

115

Arg

Ala

Gly

Ala

Leu

195

Pro

Asp

Ser

Phe

val
275

Ala

Pro

Ala

Pro

100

Thr

Pro

Leu

Ile

Gly

180

Leu

Tyr

Pro

Ala

Ala

260

Ser

Gly

Gly
Arqg
85
val
Glu
Leu
Ala
Asp
165
Thr
Pro
Ile
His
val
245

Val

Ser

Arg

Asp

70

Arg

val

Ala

Ile

Gln

150

Asp

Pro

Glu

Pro

His

230

Val

Glu

Thr

Pro

Glu

val

Leu

Ile

val

135

Ser

Val

Leu

Asp

215

Ala

Gly

Lys

Arg
295

Phe

Pro

His

Leu

120

Asp

Arg

Asp

Glu

Asp

200

Ala

Leu

Leu

Asp

Leu
280

Phe

-120-

Phe

Leu

Val

105

Ala

Ala

Ala

Cys

Leu

185

Gly

Ala

Phe

Ala

Asp

265

Phe

val

Gly

Gln

90

Gly

Trp

Cys

Asn

Ala

170

val

Gln

Val

Gly

Gly

250

Thr

vVal

Thx

Arg

75

His

Pro

Ala

Thr

Leu

155

Leu

Arg

Val

Leu

Gly

235

Arg

Thr

Asp

Ala

Leu

Gly

Thr

Gly

140

Gly

Asp

Ala

Asp

Glu

220

Pro

Trp

Ser

Val

Met
300

Arg

Ile

Val

Ala

125

Ser

Leu

Tyr

Asp

Leu

205

Pro

Asp

Leu

Ser

Gln
285

Arg

PCT/GB02/02845

Asp Ile Val
80

Gly Thr val
95

Phe Val Pro
110

Gln Ser Leu
Gly Ala Leu

Lys Ala Arg
160

Ala Arg Axrg
. 175

Val Thr Thr
190

Met VvVal Ser
Glu val RAla

Gly Met Thr
240

Arg Pro Gly
255

Ser Thr Val
270 '

Ala Arg Lys

Trp Gly His
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-121-

PCT/GB02/02845

Leu Pro Leu Ala Gly Glu Asn Gly Ala Ile Asp Pro Arg Gln Arg Arg

305

Cys Arg Ala Lys Arg

<210> 96
<211> 975
<212> DNA

<213>

<400> 96

atgacctccg cgccggcegac
acaatgaccc tgcgtcaggce
gactcggege gttgegacge
aggctaccce tgttcgagece
'accgctcgtg cgcggecgggt
gtggtgetge atgteggecece
gcectgggeca ccgcgcégtc
tctggegegt tggeggtege

atcatcggca ttgacgactc

310

gatgeggtgg
gatcgacttg
tgagcagttg
gcceggegac
ggééftgcag
gggtgtgttt
getgccggeg
attggcecag

cgactgegece

315

Mycobacterium tuberculosis

gggaacctcc
gctgetgege
gccgctcaéc
gagttcttcg
catctcatceg
gtacegegte
cggccgetga
caccgggceca

cttgactatg

cgcttgeggg
tattggccga
tagegggceac
ggcgctatecg
ggactgtgtc
cggagaccga
ttgtcgacge
accttggact

cecgecgeaa

320

ggagagcggc
agcgggggtce
agaccgcggt
cgacatcgtc
gtttgggeee
agccattttg
atgcacggga
aaaggccegce

tgcggesggt

accccggtag aggtggtgcg
ggacaagtecg acctgatggt
cctgaagtag cgcaacatga
gtgatatceg cggtegtegg
gtcgaacacg acgacaccac
ttegtggacg tacaagcccg
aggtgggggce acctcccget

tgcagagcga agcga

<210> 97

<211> 163

tgccgacgtc
ttccaacccg
cccgeatcac
gettgetggy
gtegtegtea
gaaagatctg

tgcaggggag

accacgccee
cectacatece
gegttgtteg
cgetggetge
actgtegatt
gccggacgge

aacggcgcca

gecctgctceceo
ctgatgctge
gcggtccega
gtceceggtgg
tggtcageag
cgaggtttgt

ttgacccgeg

cgaactcgac
tgttttggaa
cgggatgacg
cctgttegece
cacaaaactt
gacggcgatg

ccagcgacga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

975
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<212> PRT

<213> Mycobacterium tuberculosis

<400> 97
Met sSer Pro Sexr Pro Ala Ala Rla Asn Arg Ser Glu Val Gly Gly Pro
1 5 10 15

Leu Pro Gly Leu Gly Ala Asp Leu Leu Ala Val Val Ala Arg Leu Asn
! 20 25 30

Arg Leu Ala Thr Gln Arg Ile Gln Met Pro Leu Pro Ala Ala Gln 2ala
35 40 - 45

Arg Leu Leu Ala Thr Ile .Glu Ala.Gln Gly Glu.Ala Arg Ile Gly Asp
50 . 55 60

Leu Ala Ala Val Asp His Cys Ser Gln Pro Thr Met Thr Thr Gln Val
65 70 75 80

Arg Arg Leu Glu Asp Ala Gly Leu Val Thr Arg Thr Ala Asp Pro Gly
85 90 95

Asp Ala Arg Ala Val Arg Ile Arg Ile Thr Pro Glu Gly Ile Arg Thr
100 105 110

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

Ala Leu Leu Pro Pro Ala Asp Arg Arg Val Leu Ala Asp Ala Val Asp
130 135 140

Val Leu Arg Arg Leu Leu Asp His Ala Ala Thr Thr Pro Gly Arg Ala
145 150 155 160

Thr Arg Gln
<210> 98

<211> 489

<212> DNA



WO 03/000721
-123-
<213> Mycobacterium tuberculosis
<400> 98
atgagtccet ccccegecge cgccaaccege agegaggteg
ggagcggatc tgttggecagt ggtegegegg ctcaaccgee
atgccactgc ccgeggctca agccagactg ctggccaccea
cggatcggeg acttggeccge cgtecgatcac tgctegeaac
cgacgactcg aggacgctygg actggttace cgaaccgeeg
gtccgecatec gcatcacgecce ggaaggcatc cgcacgttga
geggetgega tegagectea getggecectg cteccaccgg
gatgcggtag acgtgttgecg ccggetgete gaccatgeeg
acgcggcaa
<210> 99
<211> 257
<212> PRT
<213> Mycobacterium tuberculosis
<400> 99
Met Glu Leu Leu Gly Gly Pro Arg Val Gly Asn
1 5 10
Cys Val Ala Asp Gly Asp Asp Leu Pro Thr Tyr
20 25
Glu Asp Leu Asn Ile Thr Thr Ile Thr Thr Leu
35 40
Ser His Pro Gln Gln val Arg Asp Asp Gln Trp
50 55 ‘

Gln Leu Gln Gly Thr Ala Val Phe Asp Ala Thr
65 70 75
Met Pro Ser Trp Asp Glu Leu Val Arg Gln His

85 S0

gcgggecact
tagccacgea
tcgaagcceca
caacgatgac
acccgggaga
ccgeggtgeg
cggaccgccg

ccaccacgcec

Thr Glu

Cys Ser

30

Ser Pro

45

Val
60

Glu
Gly

Asp

Ala Asp

Ser

Ala

Thr

Pro

Lys

Arg

PCT/GB02/02845

accgggectg
gecgeatcecag
gggggaagcece
cacgcaggta
cgececegggeyg
ggcagaccgc
ggtgttageg

gggecgggceg

Gln
15

Leu

Asn Ser

Sexr Met

Ser Asp

Ala Thr

80

Val
o5

Tyr

60

120

180

240

300

360

420

480

489
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-124-

Arg Leu Ala Tyr Arg Leu Ser Gly Asn Gln Hig Asp Ala Glu Asp Leu
100 105 110

Thr Gln Glu Thr Phe Ile Arg Val Phe Arg Ser Val Gln Asn Tyr Gln
115 120 125

Pro Gly Thr Phe Glu Gly Trp Leu His Arg Ile Thr Thr Asn Leu Phe
130 135 140

Leu Asp Met Val Arg Arg Arg Ala Arg Ile Arg Met Glu Ala Leu Pro
145 150 158 160

Glu Asp Tyr Asp Arg Val Pro Ala Asp Glu Pro Asn Pro Glu Gln Ile
165 170 175

Tyr His Asp Ala Arg Leu Gly Pro Asp Leu Gln Ala Ala Leu Ala Ser
180 185 190

Leu Pro Pro Glu Phe Arg Ala Ala Vval Val Leu Cys Asp Ile Glu Gly
195 200 205

Leu Ser Tyr Glu Glu Ile Gly Ala Thr Leu Gly Val Lys Leu Gly Thr
210 215 220

Val Arg Ser Arg Ile His Arg Gly Arg Gln Ala Leu Arg Asp Tyr Leu
225 230 235 240

Ala Ala His Pro Glu His @ly Glu Cys Ala Val His Val Asn Pro Val
245 250 255

Arg

<210> 100
«<211> 771
<212> DNA

<213> Mycobacterium tuberculosis

<400> 100
atggaactce tcggeggace ccgggttggg aatacggaat cgcaactttg cgttgecgac €0
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ggtgacgact
acgaccttga
gagcegtetg
atgcegtect
cggctctecg
ttecggtegg
accaacttgt
gaggactacg
cggetgggac
gtggtgctgt
aagctcggga

gcagegeace

<210> 101

<211> 472
<212> PRT
<213>
<400> 101
Val Thr Arg
1

Arg Asp Asp

Asn
35

Arg Met

Glu Arg Val

50

Leu Ala
&5

Asp

Gly Ala Thr

tgccaactta
gtccgaccag
accaattgeca
gggatgagcet
gcaaccagca
tccagaatta
tcetggacat
acecgggtgec
ctgacctgca
gtgacatcga
cggtacgtag

ccgaacatgg

Arg Gly

Leu Val

20

Phe Ser

val

Arg

Leu Gln

Trp

Lys

Arg

Ala

Gly
70

Ala

ttgcagtgeca
catgtctcat
gggcacecgec
ggtccgteag
cgatgccecgaa
ccagececggge
ggtcegecge
cgcegatgag

ggctgecttg

gggtctgteg

ccggatacac

cgagtgcgca

Ile Vval

Ala Leu

Gly Asp

40

Ser
55

Asp
Pro

Lys

Glu Gly

Cys

Val

Ala

-125-
aattcggagg
ccccaacagyg
gtatteocgacyg
cacgccgate
gacctgaccce
accttegaag
cgggctcgcea
cccaacceog
gecctcgetge
tacgaggaga
cgcggacgece

gttcacgtca

Mycobacterium tuberculosig

Thr Leu
10

Glu Ala
25

Tyr Asp Asp

Thr Gly

Ile Arg Leu

75

Glu Thr val

atctcaatat
tcegegatga
ccaccgggga
gggtgtaccg
aggagacctt
gctggectaca
tccggatgga
agcagatcta
cgeccggagtt
tcggcgecac
aggcactgceg

acccagttceg

Gly Pro Ala

Gly Met Asp
30

His Lys Val
45

Arg Ala Val
60

Gly Arg Phe

Arg Ile Thr val

PCT/GB02/02845
cacgacecate 120
ccagtgggtg i80
caaggccacce 240
gctggettat 300
tatcagggtg 360
ccgeatcace 420
ggcgttacce 480
ccacgacgcea 540
tecgtgecgeg 600
actgggcgtg 660
ggactacctg 720
c 771

Thr Gln

15

Val Ala

Ala Tyr

Gly val

Ala Ser
80
Gly
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Ala

ala

Val

vVal

145

Gly

Leu

Val

Ile

Ile

225

Ala

vVal

TIle

Thr

Asp
305

Cys Glu

Gln Asp
115

Ala Leu
130

val Glu

Met Asn

Thr Phe

Arg Ser
195

Gly Arg
210

Asp Asn

Arg Gly

Gln Lys

val Ala
275

Arg Ala
290

Ala Leu

Gly

100

Ala

Val

Gly

vVal

Ala

180

Pro

Arg

Leu

Asp

85

Ser

val

val

Gly

Thr

165

Leu

Ala

Val

Glu

Leu
245

Arg Ala

260

Thr

Gln

Glu Ala

Met

Leu

His

Ala

Asp

Pro

150

Ala

Asn

Asp

Pro

Ala

230

Gly

Ile

Met

Ser

Ser
310

Asp Arg

Gly Asp
120

Ala Val
135

val Ser

Pro Ala

Leu Gly

val Glu
200

Val Ile
215

Ile vVal

Val Glu

Gln Met

Leu Asp
280

Asp Val
295

Gly Glu

-126-

Val

105

Arg

Glu

Asp

Leu

Val

185

Leu

Ala

Leu

Leu

Ala

265

Ser

Ala

Thr

90

Ser

val

Gly

Asn

Ser

170

Asp

val

Lys

Ala

Pro

250

Arg

Met

Asn

Ser

Thr

Leu

Asp

Lys

158

Glu

Met

His

Leu

Phe

235

Leu

Glu

Ile

Ala

Thr

Val

Asp

140

Gly

Lys

Val

Glu

Glu

220

Asp

Glu

Asn

Glu

Tyr

Asp

125

Val

Ile

Asp

Ala

val

205

Lys

Ala

Glu

Ala

Asn
285

Lys

110

Asp

Val

Ser

Ile

Leu

190

Met

Pro

val

Val

Lys

270

Ser

Val Leu Asp

300

val Gly Lys Tyr

315

95

Arg

Gly

Cys

Leu

Glu

175

Ser

Asp

Glu

Met

Pro

255

Pro

Arg

Cly

Pro

PCT/GB02/02845

Leu

Liys

Thr

Pro

160

Asp

Phe

Arg

Ala

val

240

Leu

Val

Pro

Ala

Leu
320
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Ala Ala Vval

Ser Thr Ala

Val Ile Ser
355

Ala Leu Val
370

Arg Leu His
385

--Val Arg Ser

Pro Lys Met

Leu Leu Glu
435

Ala Gly Ala
450

His Arg Ile
..._465

<210> 102

<211> 1416

«<212> DNA

Arg

Ala
340

Tyr

Thr

Gln

Gln

420

Leu

Pro

Gly

Thr

325

Pro

Ala

Phe

Pro

Leu

405

Ser

Ala

Pro

Glu

PCT/GB02/02845

-127-

Met Ser Arg Ile Ile Cys Ala Val Glu Glu Asn
330 335

Pro Leu Thr His Tle Pro Arg Thr Lys Arg Gly
345 350

Ala Arg Asp Ile Gly Glu Arg Leu Asp Ala Lys
360 365

Thr Gln Ser Gly Asp Thr Val Arg Arg Leu Ala
375 380

Leu Pro Leu Leu Ala Phe Thr Ala Trp Pro Glu
390 395 400

Ala_Met Thr Trp.Gly.Thr. Glu Thr. Phe_Ile Val
410 415

Thr Asp Gly Met Ile Arg Gln Val Asp Lys Ser
425 430

Arg Tyr Lys Arg Gly Asp Leu Val Val Ile Val
440 445

Gly Thr val Gly Ser Thr Asn Leu Ile Hig Vval
455 460

Asp Asp Val
470

<213> Mycobacterium tubexculosis

- <400> 102

gtgacgagac gcgggaaaat cgtctgcact ctcgggcegg ccacccageg ggacgacctg

gtcagagecge tggtcgaggce cggaatggac gtcgecccgaa tgaacttcag ccacggegac

tacgacgatc acaaggtcgc ctatgagcgg gtcegggtag ccteccgacge caccgggcege

geggteggeg tgetegeega cctgcaggge ccgaagatca ggttgggacg cttegectece

60

120

180

240
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ggggccacce
agccacgatc
cgggtgetgg
gtggtctgea
ggaatgasacg
ctgaaccteg
ctggtccacg
'
aagecggaag
gctegaggcg
gccatccaga
tcgatgatcg
ctcgatggcg
gctgeggtcee
ccgeegttga
atcggegaac
cggcgactgg
gtgecgecagcee
tccaccgatg
cgtggtgact

ctgatccacg

<210> 103

<211> 269
<212> PRT
<213>

<400> 103

actgggccga
gggtgtccecac
tcgacgacgé
ccgtegtega
tgaccgcgcec
gcgtecgacat
aggtgatgga
ccatecgacaa
acctaggtgt
tggcccggga
agaactcgeg
ccgacgeget
ggaca;tgtc
cacacattec
gactcgacgc
cccgectgea
aactggcgat
gecatgatceg
tggtggtcat

tgcaccggat

aggcgaaacc
cacctacaag
caaagtegca
aggcggcecceg
ggccctgteg
ggtggcgett
tcggatcggg
tectegaageg
tgagctgecg
gaacgccaag
gcocgacccega
gatgctgtcce
gegeatcecate
ccggaccaag
caaggccttg
tacccegetg
gacctgggge
ccaggtegac
cgtegegggt

cggggaagat

Mycobacterium tuberculosis

-128-
gtcecggatca
cggetageee
ttggtggteg
gtcagegaca
gagaaggaca
teecttegtec
cgacgggtgce
atcgtgetygg
ctcecgaagagyg
ccggteattg
gctgaggcect
ggggaaacct
tgegeggteg
cgtggggtcea
gtggccttca
ccgetgetgg
accgagacgt
aaatcgetge
gcgcegecag

gacgtc

ccgtgggege
aggacgcggt
acgeccgtega
acaagggcat
tcgaggatct
gcteccegge
cggtgatcge
cgttecgacgce
tececegetggt
tggcgaccca
cecgacgtege
cggtagggaa
aggagaactc
tctegtatge
ctcagtccgg
ccttcacege
tcatcgtgece
tcgaactcege

gcacagtggg

PCT/GB02/02845

ctgcgagggce
ggccggtgac
gggcgacgac
ctecgttgece
cacgttcgeg
cgatgtcgaa
caagctggag
cgtcatggtc
acagaagcga
gatgctcgac
caacgcggtg
gtaccccecett
cacggccgea
ggcecgtgac
tgataccgtg
gtggceegag
gaagatgcag
cecgctacaag

ttcgaccaac

Met Thr Ser Val Lys Leu Asp Leu Asp Ala Ala Asp Leu Arg Ile Ser

1

5

10

15

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

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380

1416
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-129-

20 25 30

Gln Tle Ile Gln Gln Arg Leu Pro Arg Gly Gly Arg Leu Pro Ser Glu
35 40 45

Arg @Glu Leu Ile Asp Arg Ser Gly Leu Ser Arg Val Thr Val Arg Ala
50 55 60

Ala val Gly Met Leu Gln Arg Gln Gly Trp Leu Val Arg Arg Gln Gly
65 70 75 80

Leu Gly Thr Phe Val Ala Asp Pro Val Glu Gln Glu Leu Ser Cys Gly
85 90 95

Val Arg Thr Ile Thr Glu Val Leu lLeu Ser Cys Gly Val Thr Pro Gln
- - 100 e 105 - e .- 110

Val Asp Val Leu Ser His Gln Thr Gly Pro Ala Pro Gln Arg Ile Ser
115 120 125

Glu Thr Leu Gly Leu Val Glu Val Leu Cys Ile Arg Arg Arg Ile Afg
130 135 140 ’

Thr Gly Asp Gln Pro Leu Ala Leu Val Thr Ala Tyr Leu Pro Pro Gly
145 150 155 160

Val Gly Pro Ala Val Glu Pro Leu Leu Ser Gly Ser Ala Asp Thr Glu
165 170 175

Thr Thr Tyr Ala Met Trp Glu Arg Arg Leu Gly Val Arg Ile Ala Gln
180 185 190

Ala Thr His Glu Ile His Ala Ala Gly Ala Ser Pro Asp Val Ala Asp
195 200 205

2la Leu Gly Leu Ala Val Gly Ser Pro Val Leu Val Val Asp Arg Thr
210 215 220

Ser Tyr Thr Asn Asp Gly Lys Pro Leu Glu Val val Val Phe His His
225 230 235 240

Arg Pro Glu Arg Tyr Gln Phe Ser Val Thr Leu Pro Arg Thr Leu Pro
245 250 255



WO 03/000721

-130-

Gly Ser Gly Ala Gly Ile Ile Glu Lys Arg Asp Phe Ala
265 ’

<210> 104

<211> 807
<212> DNA
<213>

<400> 104
atgacatctg

ccggcgagta
cgeggeggge
accgfécgcg
ttgggtacct
acagaggtgt
ggaccggege
cggecgcatce
gtgggcccag
atgtgggagce
ggggecteec
gtcgaccgea
cgccecgage

ggaattatcg

<210> 105

<211l> 293
<212> PRT
<213>

<400> 105

260

tcaagctgga
cccagcétgc
gcttgceccag
cggéégtcég
tcgtegeega
tgttgagetg
cgcaacggat
gcactggega
ccgtecgagece
ggcgactggg
ccgacgtage
ccagctacac
ggtaccagtt

agaaacgaga

cctggacget
cgaggegcta
cgaacgagaa

catgctgcaa

tceggtggaa
tggtgttacce
ttccgagacyg
tcaacccttg
gttgctatcg
tgtacgcatt
cgacgegttg
caatgacggc
cteccgtcacg

tttcgeca

Mycobacterium tuberculosis

gcegatetge
aaggcccaga
ttgatcgacce
-éé£éégggat
caggagctca
ccgeaggteg
ctgggtttgyg
gcectggtcea
ggcagcgegyg
gcacaggcta
ggtctggegg
aaéc;ccttg

ttaccccgaa

Mycobacterium tuberculosis

ggatatcgeg
tcatccagea
gtteecggttt
99Ct59t909
gttgecggegt
acgtgctgte
ttgaggtect
cggcctatcet
acaccgaaac
cc;acgaaat
tgggttcgece
aagtggtegt

cgttgccegg

PCT/GB02/02845

tggcagegtg
geggetgeeg
gagcegegtyg
ccggcaaggce
gcgecaccate
acaccagacc
ctgtattege
tecegecegge
cacatatgcg
ccatgcegec
ggtactggtce

gtteccaccat

atcaggtgec

Val Phe Ala Leu Ser Asn Asn Leu Asn Arg Val Asn Ala Cys Met Asp

1

5

10

15

60

120

180

240

300

360

420

480

540

600

660

720

780

807
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Gly
Leu
Asp
Leu
65

Glu
Lys
Pro
Phe
Asp
145
Tyr

Asn

His

Lys
225

Met

Phe
Arg
Trp
50

Glu
Cly
Phe
Thr
Asp
130
Glu
His
Ile
Arg
Sexr
210

Asp

Leu

Leu

Ser

35

Leu

val

Phe

Arg

Ile

115

Phe

Ala

Phe

Pro

Ile

195

Leu

Ala

Glu

Ala

20

Leu

Ser

Gly

Asp

Gln

100

Ala

Ala

Val

Leu

Thr

180

Glu

Asn

Thr

Arg

Arg

Phe

Glu

Gly

Ile

B5

Leu

Pro

Phe

Arg

Cys

165

Phe

Gly

Txp

Leu

Ala

Ile Arg

Asp Thr

Asp Leu
55

Gly Val
70

Thr Ala

Gly Asp

Cys Lys

Ser Leu
135

Arg Val
150

Pro Asn

Phe Thr

Asn Thr

Ile Thr
215

Thr Leu
230

Leu Thr

Ser

Met

40

Ala

Leu

Ile

Ile

Ala

120

Asn

Ser

Tyxr

Lys

Gly

200

Val

Arg

Asp

-131-

His
25

Ala
Arg
Leu
Glu
Val
105
Glu
Val
Glu
Val
Glu
185
Met
Pro

Phe

Lys

val

Ala

Leu

Leu

Pro

90

Leu

Asp

Met

val

Phe

170

Leu

Asp

Lys

Glu

Asp

Glu

Pro

Ser

75

Thr

Glu

Phe

Glu

Leu

155

Pro

Thr

Asp

Val

Arg

235

Phe

Ala

Ala

Val

60

Cys

Gly

Leu

Ile

His

140

Lys

Tyr

Cys

Pro

Lys

220

Ala

Ala

Arg
45

Gly
Gln
Glu
Ala
Ser
125
Ile
Pro
Glu
Arg
Lys
205
Arg

Met

Gly

Ala

30

Phe

Ala

Leu

Gly

Ala

110

Glu

Asp

Gly

Pro

Val

190

Gly

Phe

Leu

Arg

PCT/GB02/02845

Pro Glu

Ala Arg

Aia Leu

Ala Ala
a0

Phe Gly
95

Ala Arg

Lys Arg

Leu Pro

Ala Ser

160

His Phe
175

Met Arg

Val Trp

Ala Ala

Val Trp

240

Arg Ala
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-132-

245 250 255

@Gln Trp Met Val Ala Ala Ile Arg Ser Ala

260 265

Val Lys Leu Arg Val His
270

His Leu Ala Gly Tyr Val Pro Ala Thr Leu Gln Pro Ile Met Asp Val

275 280 285

Afg Leu Thr Lys Arg

299 )
<210> 106
<21il> 879
<212> DNA
<213> Mycobacterium tuberculosis
<400> 106
gtgtttgegt tgagtaataa tctgaaccgt gtgaacgecat gecatggatgg attccettgece 60
cétaﬁcéget cacatgttga tgcgcécgcg ccagaattge gttcactgtt cgatacgatg 120
gcggecgagg cccgatttge acgcgactgg ctgtcecgagg acctegcgcg gttgcectgte 180
ggtgcagcat tgectggaagt gggcgggggg gtacttetge tcagetgtea actggeggeg 240
gagggatttg acatcaccge catcgageccg acgggtgaag gttttggecaa gttcagacag 300
cttggegaca tegtgetgga attggctgeca gecacgaccca ceatcgegec atgcaaggeg 360
gaagacttta tttccgagé;mécggtgééac ttecgecttet cgctgaatgt gatggagcac 420
atcgaccttc cggatgaggc agtcaggcgg gtatcggaag tgctgaaacc gggggccagt 480
taccacttee tgtgecccgaa ttacgtatte cegtacgaac cgecatttecaa tatcccaaca 540
ttettcacca aagagctgac atgccgggtg atgcgacatc geatcgaggg caatacggge 600
atggatgacc cgaagggagt ctggegttcg ctcaactgga ttacggttce caaggtgaaa 660
cgetttgegg cgaaggatge gacgcetgacc ttgecgettce accgtgcaat gttggtatgg 720
atgectggaac gcgegetgac ggataaggaa ttcgectggtc geccgggcaca atggatggte 780
gctgctatte geteggeggt gaaattgegt gtgcatcatc tggcaggeta tgttecceget 840
acgctgcage ccatcatgga tgtgecggeta acgaagagg 879
<210> 107



WO 03/000721
<211> 412
<212» PRT
<213>
<400> 107

-133-

Mycobacterium tuberculosis

Val Thr Pro His Tyr Arg Gln Ala Ala Ala Ser

1

Arg

Gln

Ser

Ala

65

Ser

Ala

Ala

Glu

Glu

145

Ile

Ile

5

Thr Gln Lys Leu
20

Leu Thr Tyr Glu
35

Asp Leu Trp Thr
50

Ser Arg Ala Arg

Gly Tyr Pro Ala
85

Arg Thr Asp Leu
100

Phe Thr Met Ala
115

Arg Ala Arg Leu
130

Thr Gly Thr Ser

Gly Glu His Arg
165

Ser Ala Arg Trp
180

Arg

Gln

Val

Ala

70

Gln

Lys

Glu

Arg

Ala

150

Phe

Gly

10

Ser Gln Thr Asn Gly
25

Phe Ala Arg Met Leu
40

Glu Arg Ala Ala Arg
55 '

Ile Leu Ser Ser Arg
75

Ala TIle Lys Ala Val
20

Thr Ala Asn His Leu
105

Thrmélt}‘r“:h._l-a‘A]'.a_ I‘le
120

Ile Phe Phe Glu Phe
135

Leu Asp Leu Ile Vval
155

Asp Ala Leu Leu Ala
170

Arg Pro Gly Pro Leu
185

Arg
Gly
Thr
His
60
His
Thr
Val
Giy
Leu
140

Asp

Ala

Trp

Leu

Lys

Leu

45

Trp

Ile

Leu

Pro

« Glu

125

Arg

Glu

Ala

Ser

Asp

Asp

30

Met

Gly

His

Arg

Ala

110

Thr

Gly

Pro

Ala

Val
190

Thr
15
Arg
Gly
Val
Arg
Gln
95
Ala
Glu
Ala
Ala
Glu
175

Ser

PCT/GB02/02845

His

His

Pro

Ser

val

80

Gly

CGln

Asp

Asp

Leu

160

Tyr

Ile
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-134-

Glu Arg Phe Leu Asp Thr Ala Trp Trp Val Ser Asp Leu Pro Ser Ala
195 200 205

Arg Ala Phe Ala Ala Val Trp Thr Pro Ala Pro Phe Arg Arg Arg Gly
210 215 220

Ile Tyr Leu Asp Arg His Asp Leu Thr Ser Asp Gly Val Cys Val Met
225 230 235 240

Pro Glu Pro Val Phe Asn Arg Thr Glu Leu Gln Arg Ala Phe Thr Ala
! 245 250 255

Leu Ala Ala Lys Leu Glu Arg Arg Gly Val val Gly Gln Val His Val
260 265 270

Val Gly Gly Ala Ala Met Leu Leu Ala Tyr 2Asn Ser Arg Val Thr Thr
275 280 285

Arg Asp Ile Asp Ala Leu Phe Ser Thr Asp Cly Pro Met Leu Glu Ala
290 298 300

Ile Arg Glu Val Ala Asp Glu Met Gly Trp Pro Arg Thr Trp Leu Asn
305 310 315 320

Asn Gln Ala Ser Gly Tyr Val Ser Arg Thr Pro Gly Glu Gly Ala Pro
325 330 335

Val Phe Asp His Pro Phe Leu His Val Val Ala Thr Pro Ala Gln His
340 345 350

Leu Leu Ala Met Lys Val Val Ala Ala Arg Gly Val Arg Asp Gly Glu
355 360 365

Asp Ile Arg Leu Leu Leu Asp Arg Leu Arg Ile Thr Ser Ala Ala Gly
370 375 380

Val Trp Glu Ile Val Ala Arg Tyr Phe Pro Ala Glu Thr Ile Thr Asp
385 390 395 400

Arg Ser Arg Leu Leu Val Glu Asp Leu Leu Asn Gln
405 410

<210> 108



WO 03/000721
<211s 1236
<212> DNA
<213>

<400> 108
gtgaccccac

ctcegttece
cgtatgttga
tggggcgtga
agecggctacce
~ctcaaaaccg
gccgegatcg
cgcggegecg
atcggtgagc
tggggccgge
tgggtcagceg
CQQCQECQCQ
cccgaacegg
ctggaacgca
gectacaact
atgetcgaag
aatcaggcca
ccattecectge
gcacgecggceg
agcgeggccg

cggtcgaggce

<210> 108

<211> 328

<212> PRT

actatecgcecea
agaccaacdg
cgctgatggg
gcgegtegeg
ccgegeagge
ccaaccatct
gagagaccga
atgagaccgg
accggttega
ctggacccett
acctceegte
gcatttacct
tgttcaaccg
gaggcegttgt
cececgtgteac
cgattcgtoa
gcggttacgt
atgtcgtage
tgcgtgacgg
gcgtatggga

tecctegtega

Mycobacterium tuberculosis

agcegeggeg
agggaaggac
gchagcgat
cgectecgeget
gatcaaggcg
cgtgececggece
agatgagcgg
gacatccgeg
tgctttgttg
gtggtegatyg
ggcacgageg
agatcgccac
aaccgagcte
cggtcaggtg
cactcgegat
ggtcgcectgac
ctccogeaca
cacacccgeg
cgaagacatt
gattgtegea

ggacctecetc

-135-

tcgeggeteg
cggcaccagt
ctgtggacgg
atectgtcga
gtcacccectge
gcacaagcgt
gcacgactgc
ctcgatctca
gccgeggcetg
agtatcgaac
tttgcegeeg
gacctcacga
cagcgggegt
cacgttgteg
atcgacgegt
gaaatgggtt
ccaggtgaag
cagcaccttc
cgcctectge
cgctactttce

aaccaa

atacccaccyg
tgacatacga
tggaacgege
gccéccacat
gccagggtge
tcaccatgge
gcattttctt
tegttgacga
cggaatacat
ggtttctgga
tgtggacgcece
gcgatggagt
tcactgcecet
gcggggcgge
tgttcteaac
ggccgegaac
gcgecccegt
tcgegatgaa
tcgagcggct

ccgecgaaac

PCT/GB02/02845

cacgcaaaag
gcagttecget
ggcgegecat
tcaccgggte
gcgecaccgac
cgagacgggt
cgagttccte
gccecgegetg
ttcggegege
cacggcetgg
ggegecgtte
gtgtgtcatg
ggcggcecaag
gatgctacte
tgacgggcct
gtggctceaac
tttcgatcac
agtcgttgeg
gcgaatcacce

catcaccgac

€0

120

180

240

300

3€0

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1238
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-136-

<213> Mycobacterium tuberculosis

<400> 109
Val Pro Gly Ala Arg Glu Leu Thr Leu Arg
1 5 10

phe Arg Arg Arg Trp Ala Ala Ser Ala Ala
20 25

Ile Arg Arg Asp Pro Arg Arg Cys Ala Leu
35 40

Val Ser Phe Leu Val Ile vVal Leu Val Ile
50 55

His bro Lys Tyr Pro Asn Asp Pro Leu Ala
65 . 70

Arg His Pro Arg Thr Glu Pro Pro Val Pro
85 90

Lys Glu Glu Leu Ala Arg Trp Thr Pro Ile
100 105

Arg Gln Val Asn Leu Glu Thr Gly Glu His
’ 115 120

Lys Leu Val Ala Arg Asp Arg Arg Thr Ala
130 135

Ala Met Thr Leu Glu Val Thr Asp Tyr Pro
145 . 150

Ser Ile Val His Ala Met Val Thr Ala Arg
165 170

Asp Gly Cys Ile Arg Ile Gly Leu Arg Tyr
180 185

Ser Leu Ala Glu Pro Ser Gly Trp Ala Tyr
195 200

Val

Ser

Gly

Met

Leu

75

Ser

Leu

Thr

Ile

Gly

155

Gln

Ile

Txp

Glu

Ser

Thr

Asn

60

Val

Ala

Glu

Ala

Thr

140

Trp

Asp

Asn

Val

Arg

Ala

Arg

45

Val

Leu

Ile

Gln

His

125

Phe

Glu

val

Glu

Ala
205

Gly

Arg

30

Pro

Val

Ile

Ser

Glu

110

Ser

Arg

Glu

Ala

Ile

190

Glu

Ala

15

Ala

Arg

Thr

Glu

Ile

25

Glu

Gln

Pro

Phe

Pro

175

Arg

Ser

PCT/GB02/02845

Leu

Ala

Trp

Ala

Leu

80

Leu

val

Lys

Asp

Arg

160

Val

Ala

Leu
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-137-
Leu Gly Pro Gly Thr Gln Leu Ala Asp Leu Lys
210 215
Gln Arg His Val Ile Gln Cys Glu Gly Pro Glu
225 230 235
Thr Leu Arg Tyr Ala Gly Ala Arg Gly Ala val
245 250
Phe Leu Gln Arg Leu Lys Glu Pro Pro Ala Glu
260 265
Ile Asp Ile Asp Ser Ala Trp Ser Asp Pro Cys
275 280
Leu Asp Ala His Leu Val Asp Glu Val Ala Glu
290 285
Tle Gly Pro Leu Phe Glu Ser Leu Ile Thr Ser
305 310 315
Val Leu Gln Gln Pro Gly Gln Glu
325
<210> 110
<21l> 984
<212> DNA
<213> Mycobacterium tuberculosis
<400> 110
gtgecceggeg cgcgegaghbt gacgctgocge gtcecgagegeg
tgggcagcat cggcagcgte atcagctcge gecagcaatte
gcgectgggta cccggectcg atgggtatca tttttggtta
gttgtgacgg cccatecccaa gtacccgaat gacectettg
cgccatcege ggaccgagec gccggtgcca tetgetatcet
gcgecgatgga ctcccatact cgaacaggag gaggtgeggce
gaacataccg cacactcaca gaagaagctc gttgcccgtg
tttegacccg acgccatgac cctcgaagtc accgactacc

Leu Thr

220

Pro Gly

Gln

Ile

Gly Asp

Thyr

Asp

Ser

Phe

PCT/GB02/02845

Thr Ala

Leu
240

Ser

Thr
255

Pro

Phe Leu

270

Gly
285

Lys

Arg Leu

300

Glu Leu

gggctctatt
gtcgtgatce
tcgttctggt
cgctggtatt
ccatcctgaa
aggtcaacct
atcgceccgcac

cgggctggga

Ile

His

Arg

Pro Ala

Thr Pro

Thr Lys

320

teggegtega
gcggegcetge
tatcatgaét
gattgaactg
ggaggagcetg
agaaacgggc
cgcgatcacyg

ggagtttegg

60

120

180

240

300

360

420

480



WO 03/000721

tceategtte
cggatcggte
gcgtactggg
accaccaccg
acactgaggt
ttgaaagaac
gacccctgceca
ctccacacac

gtgctgcaac

<210> 111

<211> 463
<«212> PRT
<213>
<400> 111
Met Ala Ile
1

Val Thr Met

Glu
35

Val Phe

Ala Ala

50

Met

Phe Glu

65

Asp

Asp Glu Phe

Trp Ala Ala

acgcgatggt
tgcgctacat
tggcggaaag
cgcaacggca
acgeceggtge
cteceggeaga
agggcatccc
ccatcggecec

aacctgggca

Arg Gln

Ala
20

Gln

Ile Phe

Gly Leu

Gln Asp

Leu Arg

85

Pro Glu

100

His

Ala

Phe

Ala

Leu

70

Trp

Gly

cacageccecgce
caacgagatt
tctecteggyg
cgtcattcag
9C9C9§C909
aggagattte
agcgctegac
actgttcgaa

ggag

Mycobacterium tuberculosis

val Gly

Tyr Trp

Ala

Ala

-138-
caggacgtgg
cgggcatege
cctgggacac
tgcgaaggece
gtcatccecagt
ttcetecateg
gcccecacctqgg

tcgetgataa

Leu Phe

10

Glu Arg

. 25

Arg Lys

40

Asp Val

55

Arg Tyr

Leu

Ala

Thr Vval

Leu

vVal

Leu

Gly

Ile

Pro Pro

Glu

Arg Gly

75

val
90

Arg

Phe Pro

105

Phe,

cccecagtega
tggeggagece
agcttgecga
cggagccagyg
caacccegtt

atatcgacag

tggacgaggt

cttccgaact

Thr Asp Leu

Met Ser Gly

30

Gly Arg Ser

45

Leu Glu Ala

60

Leu Gly Gln

Phe Thr Gly

Glu Pro

‘110

Asn

PCT/GB02/02845
tggetgeatce 540
atccggetgg 600
tctcaaactc €60
cgactcettg 720
tectecagegg 780
cgegtggage 840
cgecegaaagg 900
ccgtacaaag 960

984

Tyr Glu
15

Thr Ala
Tyr Ile
Phe Arg
Phe Ser

80

Asp Val
95

Ala Val
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-139-
Gln Leu Ile Ala Pro Ile Ile Glu Ala Gln Leu Val Glu Thr Phe Val

115 120 125

Leu Asn Gln Ile His Leu Gln Ser Val Leu Ala Ser Lys Ala Ala Arg
130 135 140

Val Val Ala Ala Ala Arg Gly Arg Pro Val Val Asp Phe Gly Ala Arg
145 150 155 160

Arg Ala His Gly Thr Asp Ala Ala Cys Lys Val Ala Arg Thr Ser Tyr
165 170 175

Leu Ala Gly Ala Ala Gly Thr Ser Asn Leu Leu Ala Ala Arg Gln Tyr
180 185 190

Gly Ile -Pro Thr Phe Gly--Thr Met -Ala His Ser -Phe Val Gln Ala Phe
195 200 205

Asp Ser Glu Val Ala Ala Phe Glu Ala Phe Ala Arg Leu Tyr Pro Ala
210 215 220

Thr Met Leu Leu Val Asp Thr Tyr Asp Thr Leu Arg Gly Val Asp His
225 230 235 240

val Ile Glu Leu Ala Lys Arg Leu Gly Asn Arg Phe Asgp Val Arg Ala
245 250 255

Val Arg Leu Asp Ser Gly Asp Leu Asp Glu Leu Ser Lys Ala Thr Arg
260 265 270

Ala Arg Leu Asp Thr Ala Gly Leu Glu Gln Val Glu Ile Phe Ala Ser
275 ' 280 285

Ser Gly Leu Asp Glu Asn Arg Ile Ala Ala Leu Leu Ala ARla Arg Cys
290 295 C 300

Pro Ile Asp Gly Phe Gly Val Gly Thr Gln Leu Val Val Ala Gln Asp
305 310 315 <320

Ala Pro Ala Leu Asp Met Ala Tyr Lys Leu Val Ala Tyr Asp Gly Ser
325 330 335

CGly Arg Thr Lys Phe Ser Ser Gly Lys Val Ile Tyr Pro Gly Arg Lys
340 345 350



WO 03/000721

Gln Val

Phe

Arg Lys

355

Gly
370

Met Thr

385

Ala Arg

Ser

Arg

Arg Ile

Glu His

Asn

Asp

Leu

Val

Gly Glu

Gly Arg

Leu

Asn

Arg

His
360

Glu

Leu Pro

375

Ile Arg

390

Ala
405

Trp

Glu
420

Asp

Gly Glu

435

His
450

Ala
«210> 112
<211>
<212>

<213>

<400> 112
atggcgatce

caggcctact
cttecegecetg
gaagcgttte
gacgagttcce
gaaggaaccy
geccagettg
aaggccgege

cgcgcectcacg

Pro

1382

DNA

Gly Ser

gccaacacgt
gggccgaaag
gcaggtccta
gattcgacga
tgaggtggct
tgatttttce
tcgagacgtt
gggtggtcge

gcaccgacge

Arg

Thr

Leu

Asn

Gln Gln

Gly Tyr

Ala Arg

440

val val

455

cggegegetg
aatgtcgggce
catcatggcce
gcaggatctg
ggccggagty
gaacgaacce
tgtgetgaac
cgececgegege

ggcctgecaag

-140-

Gly Vval pPhe

Gly Asp Pro

Gln Ala

395

His

Ile Asp Ala

410

Ser Pro

425

TyxX

Leu Arg His

Gly Ala Lys

Mycobacterium tuberculosis

ttcaccgace
acagcggttt
gcecgggetgg
cgttacctge
cgtttcaccg
geggtccage
cagattcecatec
ggacgaccgg

gtcgegegea

Cys Gly Asp

365

Leu Leu Val

380

Pro Thr Leu

Leu Pro Pro

Val Val

430

Ala

Ala Aep Thr

445

Ala
460

Lys Arg

tgtacgaggt
tcgagatatt
ccgatgtggt
gtggcetggy
gagatgtctg
tgatcgcgee
tgcaaagegt
tggtggattt

ccagttatct

PCT/GB02/02845
Thr Leu
Pro Ile
Asp Gly
400
Glu Leu
415
Ser Asp
Ala Glu
Pro
gacgatggec 60
cttcegeaag 120
cgagttccte 180
ccagttttec 240
ggccgcegeeg 300
aatcatcgag 360
gctecgecgage 420
cggegegegg 480
cgegggeget 540
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gecgggcacgt
gcgcacagct
ctctaceccayg
gtcatcgagt
tcecggegace
gagcaggtcg
gctgecegcet
gcgceccgege
ttctecageg
ggagtctttt
“ctggtgcecca
gcgegggact
gacaccggct
ctgcggecacg

aaacgaccc

<210> 113

<211> 138
<212> PRT
<213>

<400> 113

Leu Gln Pro Asp Arxrg Asn

1

Asp Arg Ser Leu Gly Ala

Gly Phe Arg Leu Thr Thr

35

Gln Ser Vval Ser Asp His

50

cgaatctget
ttgttcaage
ccaccatgct
tggccaageg
tcgatgaget
agatcttege
gtccgatcga
tggacatggc
gcaaggtgat
gcggecgacac
tcatgaccaa-
gggecccgeca
actecgtatcec

ccgacacgge

5

20

cgeggecege
cttegacagt
gctcgtggac
gctgggeaat
gtccaaggeg
gtegteggge
cggcttegge
ctacaagctg
ctaccecggga
gctcggcgag
eggeccgacge
gcagatcgac
ggtggcggtc

cgaagcccac

Mycobacterium tuberculosis

-141-
caatatggga
gaggtggcceg
acctacgaca
cgcttegatg
acccgtgeac
ctcgacgaaa
gtgggcaccc
gtggcatacg
cgcaagecagg
cacggtgaaa
atccggeage
gecgeteccege
agcgacagga

ccegggtceca

10

25

40

58

teccgacgtt
cgttcgagge
cgctacgcgg
tgcgecgeggt
ggctcgacac
accgecatege
agctcgtegt
acggcagcgé
tgttccgtaa
acctteccegg
atgcacccac
cggagctgceg
tcgtgggcega

acgtcgtegg

30
45

60

PCT/GB02/02845
cggeaccatg 600
gttcgeccegg 660
cgtcgatcac 720
ccggetggat 780
cgeeggtete 840
cgegettttg 900
ggctcaagac 960
gcgcaccaag 1020
gctegageac 1080
ggacccgttg 1140
attggacggce 1200
ctegectegag 1260
actecgcecgg 1320
ggcgaaggcec 1380

1389

Leu Leu Ala Asp Leu Asp His Ile Phe Val

15

Val Gln Val Pro Gln Leu Leu Arg Asp Ala

Met Arg Glu His Tyr Gly Glu Thr Gln Ala

Lys Trp Ile Ala Met Thr Ala Glu Cys Gly
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-142-
Trp Ile Gly Phe His Lys Asp Ala Asn Ile Arg Arg Asn Ala Val Glu
65 70 75 80
Arg Arg Thr Val Leu Asp Thr Gly Ala Arg Leu Phe Cys Val Pro Arg
85 90 95
Ala Asp Ile Leu Ala Glu Gln Val Ala Ala Arg Tyr Ile Ala Ser Leu
100 105 110
Ala Ala Ile Ala Axg Ala Ala Arg Phe Pro Gly Pro Phe Ile Tyr Thr
' 115 120 125
Val His Pro Ser Lys Ile Val Arg Val Leu
130 135

<210> 114
<211> 414
<212> DNA
<213> Mycobacterium tuberculosis
<400> 114
ttgcagcectg atcggaatct cctcgccgac ctegatcaca tetttgtega cecggagtttyg 60
ggcgetgtge aagtcccgea actecttegg gatgeceggat tecggetgac aacgatgegg 120
gagcactacg gcgagacgca ggctcagagt gtcagcgacc écaagtggat cgcaatgacc 180
gccgagtgeg gectggattgg atttcacaag gatgccaata tccggcgcaa cgccgtcgag 240
cgacggacgg tgctegacac gggageccegg ctattetgtg tgccgeggge cgacatccetg 300
gcagagcaag tcgcggecacg gtatattgeg tccettgegg cgattgeceg tgeocgcacga 360
ttteccgggac cattcatcta cacggttcecac ccgagcaaga tegttegegt getce 414
<210> 115

<211> 288

<212> PRT

<213> Mycobacterium tuberculosis

<400>

115
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Met Asn
Ala Ala
Gly Leu
Ala ély

50

Asp Ala
65

‘Trmerp
Val Cys
Ala Gly
Asp Ala

130

Leu Ser

BT

Asp Leu

Thr Arg

Gln Arg

Leu bro

210

Leu Pro
225

Ser Pro

Thr Val
20

Ala Val
35

Val Met

Asp Leu

Ala- Gln

Ala Ala
100

Pro Val
115

Ser Vval

Phe Ala

Leu Arg

Arg Tyxr

180

Ala Asp
195

Ala Asp

Pro Thr

Arg Glu

Met Leu

Phe Leu

Val Phe

Gly Arg

70

Arg Phe

85

Ala Arg

Asp Gln

Tyr Gly

Asp Phe

e 150

Pro Trp

165

Asp Thr

Gly Glu

Ala Ile

Trp Thr
230

Pro

val

Met

Pro

55

Leu

Gly

Glu

Asp

Asp

135

Leu

Ala

Tyr

Asn

Ala

215

Gln

-143-

Leu Val

Arg Asp

Arg Arg
40

Gly Gly

Gly Ala

Ile Glu

Thr Phe
105

His Ser
120

Ala Arg

Gln Arg

Asn Trp

Phe Phe

185

Thr Glu
200

Asp Phe

Leu Asp

Pro

10

Pro

His

Gly

Trp

Pro

90

Glu

Ala

Arg

Glu

Val

170

Val

Ser

Ala

Ser

Pro

Asp

Ala

Val

Ala
75

_Asp .

Glu

Pro

Ala

Lys

155

Thr

Gly

Asp

Ala

Leu
235

Pro

Ala

Ala

Asp

60

Gly

Leu

Ser

Asn

Leu

140

Leu

Pro

Ala

Arg

Thr

Gly

Met

45

Asp

Pro

Ala

Gly

Ser

125

Ala

val

Glu

Leu

Ala

. 205

Gly
220

Ala

Arg

Gly

Pro

Ser

30

Asp

Arg

Pro

Glu

val

110

Ile

Asp

Leu

Ala

Pro

190

Gly

Asn

His

Arg

15

Ala

Phe

Asp

Pro

Ala

95

Leu

Val

Arg

Glu

175

Glu

Trp

Phe

Thr

PCT/GB02/02845

Pro

ser

Ala

Arg

Gln

80

Leu

Phe

Ser

Thyr

Ser

160

Leu

Gly

Val

Leu

Val
240
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-144-
Ala Asp Val Leu Ala Val Glu Arg Gln Ile Val Pro Val Gln Pro Gln
245 250 255
Leu Ala Arg Asn Gly Asp Asn Trp Glu Ile Glu Phe Phe Asp Ser Asp
260 265 270
Arg Tyr Asn Gln Ala Arg Arg Ser Gly Gly Ser Thr Gly Trp Pro Leu
275 280 285

<2105 'l16
<211l> 864
<212> DNA
<213> Mycobacterium tuberculosis
<400> 116 N
atgaattcac ctegegagec actggtacce cecgectacac cgaggeccgge ggegaccegtg €0
atgttggtcc gcgacccgga cgccggatca gcgtcecggte tggecgtcett cttgatgegg 120
cggcacgctg cgatggattt cgcecgeccggg gtaatggtgt ttccecggegg gggagtegac 180
gaccgcgace gcgacgeega cttgggccgg ctgggggecat gggcecggtcoe gcecgecgeag 240
tggtgggege agcggttcgg catcgagect gatctegeeg aagecttggt ctgcgeggeg 300
gcecgegaga cgttegagga gtegggggtg ctattegeeg ggeecggtega tcaggaccat 360
tcggcaccga acagcatcgt ctcggatgec tcggtgtacg gegacgcgeg tcogegeactg 420
gccgacéggg cgctgtectt cgeggactte ctgcageggg aaaagctgéﬁ gctgcgégcc 480
gacctgctac ggccctggge caactgggtc accccggagg ccgaactgac ceggogetac 540
gacacctact tctttgtggg tgcecctaccet gaaggtcage gegcecgacgg cgagaacace 600
gaatccgace gggctggttg ggtgttgeca geecgacgeta tegecgactt cgcegecgge 660
cgcaacttct tgetgecgece gacctggacg caactggact cgetggeegg tcatacegtt 720
gcecgacgtge tggcegtcga acgccaaatc gtcccggtge agccacagct ggcccgcaac 780
ggcgacaact gggagatcga gttecttcgat tccgaccget ataaccagge ceggagateg 840
ggcggatcga ccgggtggece getg 864
<210> 117

<211> 456



WO 03/000721

«212>

<213>

<400>

PRT

117

Met Val Ser

1

Ala

Ala

Ile

Sexr

65

Ile

Gln

Asp

Tyr

Asp

145

Gly

Tyr

Leu

Leu

Ser

Met

50

Ala

Ala

Arg

Thr

Pro

130

val

Leu

Arg

Leu

Arg

Gly

35

Pro

Leu

Ala

Leu

Leu

115

Leu

Gly

Arg

Phe

Pro
195

Thr

Phe

20

Ile

Asp

Ala

Ala

Ile

100

Ser

Ile

Gln

Ile

Gln
180

His

5

Tyr

Ala

Phe

Leu

Ser

85

Met

Ala

Ala

Val

val

165

Thr

Asp

Ala

Gly

Asp

Thr

Arg

70

Gly

Pro

Leu

Ala

Leu

150

Asp

Ser

Tyr

val

Asp

Pro

-Arg

55

Phe
Ile
Asp
Ala
val
135
val
Arg
A}a

Arg

Val

Ala

Asp
40

TyT.

Tyr

Ala

Phe

Ala

129

Asn

Ile

Asn

Ile

Thr
200

-145-

Mycobacterium tuberculosis

Ala

Glu

25

Val

Thr

Gly

Asp

Thr

105

Arg

Gly

Phe

Glu

Gly

185

Ser

Gly

10

Leu

Val

Val

Asp

Pro

90

Arg

Phe

Ile

Ile

Asn

170

Trp

Gly

Glu

Tyr

Asn

Vval

Ala

75

Asp

Tyr

Tyr

Ala

Gly

155

Asp

Asn

Arg

Thr

Arg

Val

Ala

60

Glu

val

Thr

Gly

Asp

140

Axrg

Pro

Pro

Thr

Leu

Len

Gly

45

Gly

Leu

Val

val

Asp

125

Pro

Ser

Arg

Gly

ser

Ile

30

Gln

Asp

Asn

Asn

val

110

Ala

Gly

Asp

Leu

val
180

PCT/GB02/02845

Ala Leu
15

Ala -Ala

Arg Leu

Thr Leu

Trp Leu
80

vVal Gly
95

Ala Gly

Ser Leu

vVal Ile

Gly Phe
160

Trp Tyr
175

Asn Val

Tyr Pro Val Leu

205
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Tyr
Phe
225
Met
Phe
Pro
Ala
Ala
305
Ala
Ser
Leu
Asp
Asp
385
Gly

Glu

Arg

Leu

210

Leu

Pro

Val

Trp

val

290

Lys

Ser

Ser

Trp

Ser

370

Pro

Gln

Ser

Leu

Phe

Gly

Asp

Gly

Ile

275

Ala

TYyr

Leu

Ala

Asp

355

Tyr

Ala

Arg

Asp

Ile

Gly

Pro

260

Glu

cly

Tyr

Arg

Val

340

Gln

Arg

Asn

Glu

Glu

420

Leu

Gly

Arg

Gly

245

Arg

Ala

Phe

Gly

Arg

325

Leu

Ala

Asn

Trp

Phe

405

Val

Asp

Gly

Asp

230

His

Asn

Asn

Ser

His

310

Asp

Asp

Arg

Lys

Phe

390

Arg

Pro

Gly

Gly

215

Leu

Ala

Trp

Phe

Met

295

Phe

Phe

Leu

Val

Arg

375

Asp

Glu

Gly

Ilel

-146-

Thr aAsp Gln

Thr

Gly

Glu

aArg

280

Gly

Ala

Gly

Gly

Ser

360

Ile

Ser

Arg

Gly

val

Ala

Trp

Thr

265

Thr

Gly

Serxr

Leu

Gly

345

Ala

Phe

val

Leu

His

425

Ala

Gly

Tyr

250

Phe

Tyr

Phe

Ala

Val

330

Gly

Asp

Leu

Asn

Ser

410

val

Arg

Asp

Lys

235

Ser

His

Ala

Gly

Ser

315

val

Thr

Asn

val

Glu

395

Asn

Phe

Leu

Phe.

220

Pro

Asn

Ile

Glu

Ala

300

Ser

His

val

Pro

Ala

380

Thr

Ala

Arg

Arg

Arg

Ile

Pro

Ala

Tyr

285

Leu

His

Trp

Tyr

Val

365

Gly

Gln

Gly

Pro

Pro

Thr

Ile

Val

Gln

270

Asp

Lys

Ser

Ala

Gly

350

Glu

Thr

Val

Ile

Asp

430

Ala

Phe

Ile

Ser

255

Leu

Gly

Tyr

' Gly

Asn

335

Ala

Arg

Ser

Leu

Pro

415

Met

Ser

PCT/GB02/02845

Asp

Val

240

Ser

Leu

Arg

Ala

Pro

320

Leu

Pro

Ile

Pro

Ala

400

His

Phe

Ile
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435

440

Gly Ala Ala Ala Glu Arg Ala Asp

450

<210> 118
<211>
<212>

<213>

<400> 118
atggtcagea

tatggecgacg
gtégtcaatg
ggggacacgce
atcgecgeeg
atgccectgact
cgettcectatg
cctggegtca
ggcctaagga
acctceegcga
agcggacgca
cgecacgtteg
atgcccgacg
cggaactggg
acctacgecg
ctgaagtacg
gcaagtctge
ctggatctag
gccgacaace

ggcaccagfc

DNA.

1368

cacatgecggt

cggaactgta

tggggcagceg
tgtcggegtt
ccagcgggat
tcacgégata
gecgacgecte
tcgacgtcgg
tcgtggaccg
tcggetggaa
cctateecgt
actttctggg
gcgggeacgce
agacattcca
aatacgacgg
cagcaaagta
gecgegactt
geggeggceac
cggtcgageg

cggacccggce

455

tgtcgegggg

teggetgatce

gctgattatg
ggecgttgege
cgccgateec
cacegttgtt
cctatateceg

gcaggtactg

caacgagaac

-ccecggagte

cctetacetg
catcecgegac
gggctggtat
catcgeceeag
cecgegeggte
ctacggecac
cggcctggta
ggtttacgge
tatecgacage

caactggtte

-147-

Mycobacterium tuberculosis

gagacgctgt
gccgeegeca
cctgacttca
ttctatggeg
gacgtcgtca
gccggggaca
cttategeeg
gtcatattca
gatcccegec
aacgtcctgce
ttccacggeyg
ctgaccgcég
tccaaceccgg
ctgctcecct
gcecgggtttt
ttcgegtegg
gtgcattggg
gcgecgetet
taccgcaaca

gacagcgtga

445

cggcgttgge
gcgggatcgce
cgcgatacac
acgcggaatt
atgtggggea
cgctgtcgge
ccgtcaatgg
tcgggegtag
tgtggtacta
ttcececgatga
gcggcaccga
gaaagccgat
tcagctcgtt
ggatcgagge
cgatgggtgg
cgagcagcca
caaacctgtc
gggaccaagc
agcggatctt

acgagaccca

PCT/GB02/02845

gttgcgettce
cgatccegac
cgttgttgcec
gaattggctg
geggcetgatt
attggctgeg
catcgececgat
cgacgggttce
ccggttecag
ctacegcacce
ccaggatttc
catcatcgtg
cgteggecca
gaacttccga
ctteggegeg
ctceggaceg
cteggeggtg
éagggtcagc
cectggtegee

ggtgctagec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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gggcagaggg agttccgega acgectcage aacgcocggea teececgcatga atcgcacgag
gtgcctggeg gtcacgtett ccggcccgac atgttccgte tegacctega cggcategte

geceggetge gcececgegag catcggggeg gocgcagaac gegccgat

<210>

<211>

<212>

119

224

PRT

-148-

<213> 'Mycobacterium tuberculosis

<400>
Met Ser
1

Ala Arg

Val Ala

Pro Axrg
50

Ala Asp

Ala Ala

Val Thr
130

Ala Arxg
145

119

Gly

Ile

Val

35

Ala

Arg

Ala

Leu

Ala

115

Ala

Asn

Arg

val

20

Asp

Ala

Trp

Ala

Leu

100

Val

Arg

Pro

Ser

Ala

Glu

Ala

Leu

Ala

85

Pro

Leu

val

Leu

Arg Leu Pro Gly Ser

Glu

Val

Leu

Thyx

70

Arg

Asp

Ala

Ala

Arg
150

Arg

Asp

Pro

55

Gln

Gly

Ala

Asp

Val

135

Phe

10

Val val Ala
25

Ala Ala Glu
40

Ala Ser Gly

Leu Ile Val

Leu Thr Ala
90

Thr Ala Arg
105

Pro Leu Ala
120

Thr Asp Asp

Ala Ala Pro

Ser

Thr

Ala

Thr

Thr

75

Ala

Leu

Arg

Ala

Cys
185

Ser

Val

Arg

Ser

60

Glu

Gly

Glu

Ala

val

140

Pro

Arg

Ala

Leu

45

Glu

Ala

Ile

Leu

125

Ala

Gly

Arg

Gly

30

Arg

Gly

Val

Pro

Gly

110

Phe

Asp

Gln

Asp

15

val

Asp

Arg

Val

Ala

95

Ser

Ala

TYyr

His

PCT/GB02/02845

Ala

Ala

Gly

Gln

Ala

80

Glu

Val

Ala

His

Gly
160
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Trp Arg Ala

Ala Ile

Val Trp Leu

Thr

165

Glu His
180

Asp Ala

195

Tyr Glu
210

<210> 120

<211> 672
<212> ~DNA

<213>

<400> 120
atgagcgggce

gcegageggg
gccgaagcgce
gagggacgcee
gcecgaggcceyg
cccgacgega
ttggcgeggyg
gccgactacc

tggcgtgcecee

catctgttgg

gcectggtgy

acccgccggce

<210> 121

<211> 307

<212> PRT

His

Pro Gly

gaagccgatt
tggtcgegac
ggctgcgcga
aactgcggeg
cecgecacgtgg
cggectegget
cgttgttcéé
atgcccgcaa
€ggcggeggce
gggcecgegeg
tgctggeccce

ac

200

215

gceeggcetec
cgtecgeeggt
cggaccgcgc
ctggctcacc
tctgaccgeg
ggagatcgge
cgcegtceace
cccgetgegg
cgecccacceg
ccgccgegec

cggctatgag

-149-

Pro Ala Ala Ala Ala Pro Pro Leu

170

Leu Leu Gly Ala Ala Arg

185

Arg Arg Asn Ala Leu Val

Asp Pro Arg Gln Pro Asp

Mycobacterium tuberculosis

tcctcacgee
gtcgeggtag
geggecgege
caactgatcg
gcgggegecee
agcgteogeceg
gcgegggteg
ttcgecegege
ctggatcagg
ttcegggtgt

cacccaoggcg

PCT/GB02/02845

Asp Gln Val Arg Arg

175

Arg Arg Ala Phe Arg
190

Val Leu Ala Pro Gly

205

Asn Thr Arg Arg His

220

gcgacgcgge
cggtecgacga
tgceggegag
tgaccgagcg
ccgcegagge
ccgecggtget
cggtcaccga
catgtceegg
tgecgeegege
ggctggacgce

acccgcecgceca

gcgcatégtc
ggtcgacgeg
cggcaccagce
ggtggtagec
ggacctgetg
ggcggatcet
cgacgcegtg
ccagcacggce
gatcaccgag
gcgecggaac

acccgacaac

60

120

180

240

300

360

420

480

540

600

660

672
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-150-

<213> Mycobacterium tuberculosis

<400> 121
Met Asp Arg Cys Cys Gln Arg Ala Thr Ala Phe Ala Cys Ala Leu Arg
1 5 10 15

Pro Thr Lys Leu Ile Asp Tyr Glu Glu Met Phe Arg Gly Ala Met Gln
20 25 30

Ala Arg Ala Met Val Ala Asn Pro Asp Gln Trp Ala Asp Ser Asp Arg
35 40 45

Asp Gln vVal Asn Thr Arg His Tyr Leu Ser Thr Ser Met Arg Val Ala
50 55 60

Leu Asp Arg Gly Glu Phe Phe Leu Val Tyr Gln Pro Ile Ile Arg Leu
65 . 70 75 80

Ala Asp Asn Arg Ile Ile Gly Ala Glu Ala Leu Leu Arg Trp CGlu His
85 90 95

Pro Thr Leu Gly Thr Leu Leu Pro Gly Arg Phe Ile Asp Arg Ala Glu
100 105 110

Asn Asn Gly Leu Met Val Pro Leu Thr Ala Fhe Val Leu Glu Gln Ala
115 120 125

Cys Arg His Val Arg Ser Trp Arg Asp His Ser Thr Asp Pro Gln Pro
130 135 140

Phe Val Ser Val Asn Val Ser Ala Ser Thr Ile Cys Asp Pro Gly Phe
145 150 155 160

Leu Val Leu Val Glu Gly Val Leu Gly Glu Thr Gly Leu Pro Ala His
165 170 175

Ala Leu Gln Leu Glu Leu Ala Glu Asp Ala Arg Leu Ser Arg Asp Glu
180 185 190

Lys Ala val Thr Arg Leu Gln Glu Leu Ser Ala Leu Gly val Gly Ile
195 200 205
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Ala Ile

210

Arg Leu

225

Leu Asp

Ala

Met

Leu Val

Asp Asp

Pro

Gly Asp

Ile

Glu

Phe

Val Asp

Gly

Val

Ile
215

Gly

Val Lys

230

Ile
245

Asp Leu

260

Thr Pro

275

Ala
290

Lys

Phe
305

Arg
<210> 122
<211> 921
<212> DNA

<213>

<400> 122
atggatcgtt

atcgactacyg
gaccaatggg
atgcgegtgg
geccgacaace
acgctactcc
acggcctteg
gacccgcaac
ctggtgetgg

gaactggceg

ala

Gln Gly

Glu

gttgtcagcg
aagagatgtt
cggactcecga
cactggatcg
gcatcatecgg
cgggceggtt
tgctcgagca
cgtttgtcag
tcgaaggtgt

aggacgcgcyg

Gln

Gly

Ser

Trp

Ala Arg

Asp

Lys

Ala
280

Gln

His Phe

295

cgctacagceg
taggggcgceyg
ccgegaccag
cggtgaatte
cgecgaggec
catcgaccgt
ggcctgeege
cgtcaacgtce
gcteggegaa

ccttagcaga

-151-

Phe Ser Ser

Leu Gly Gly

235

Leu Ala
250

Asn

Leu
265

Gly Ile

Ala Arg Leu

Ala Lys Ala

Mycobacterium tuberculosis

ttcgecttgeg
atgcaagcge
gtcaacactc
ttectcegtet
ctgctgeget
gccgagaaca
cacgtccgeca
tcecgecagea
accggcectge

gacgagaagyg

Leu Ala

220

Tyr

Lys Phe Ile

Glu Gln Ile

Thr Val Thr

270

Ala Phe

285

Arg

Leu Pro Val

300

cgctcaggcc
gagcgatggt
gecattatcet
accagccaat
gggaacaccc
acggactgat
gttggcgtga
ccatctgega
ccgeccatge

cggtgaccag

PCT/GB02/02845

Leu Pro

Glu Cys

240

Thr
255

Arg

Ala Lys

Gly Cys

Asp Phe

gaccaagttg
agccaatcect
gtccactteg
catccggett
gacgttggge
ggtgcegcete
ccacagcace
tceeggette
cctgeagete

gctacaagaa

60

120

180

240

300

360

420

480

540

600
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ttgtececgete tcecggegtegg catcgecatc gacgacttecg gecattggatt ctecagecte 660

gcctacctte ccecgectocee cgtcgacgtg gtcaaactcg ggggaaagtt catcgagtge 720
ctecgatggeg acattcaage teggctggec aacgaacaga tcacccggge aatgatcgac 780
cttggcgaca agctcggtat cacégtcact gcaaagctag tecgaaacccec cagecaagec 840
gcccggttge écgccttcgg ctgtaaagcc gcacaaggcet ggcactttge caaggcactg 900
ccggtcgact ttttcagaga g 921
<210> '123

<211> 379

<212> PRT

¥

<213> Mycobacterium tuberculosis

<400> 123

Met Ser Val Arg Leu Ala Asp Val Ile Asp Val Leu Asp Gln Ala Tyr
1 5 10 15

Pro Pro Arg Leu Ala Gln Ser Trp Asp Ser Val Gly Leu Val Cys Gly
20 25 30

Asp Pro Asp Asp Val Val Asp Ser Val Thr Val Ala Vval Asp Ala Thr
35 40 45

Pro Ala Val Val Asp Gln Val Pro Gln Ala Gly Leu Leu Leu Val His
50 55 60

His Pro Leu Leu Leu Arg Gly Val Asp Thr Val Ala Ala Asn Thr Pro
65 70 75 80

Lys Gly Val Leu Val His Arg Leu Ile Arg Thr Gly Arg Ser Leu FPhe
85 90 95

Thr Ala His Thr Asn Ala Asp Ser Ala Ser Pro Gly Val Ser Asp Ala
100 105 110

Leu Ala His Ala Val Gly Leu Thr Val Asp Ala Val Leu Asp Pro Val
115 120 125

Pro Gly Ala Ala Asp Leu Asp Lys Trp Val Ile Tyr Val Pro Arg Glu
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Asn

145

Ile

Phe

Val

Ala

Glu

225

Gly

Phe

Arg

Gly

Gln

305

Cys

Glu

Gly

130

Ser

Gly

Leu

Glu

Arg

Glu

Asp

Ala

Arg

195

Ala

210 .-

Pro

Leu

Val

Ala

Gly

290

Ala

Arg

Phe

Ala

Ala

Gly

Ala

Ala

275

Ala

Tyr

Ala

Pro

Ser
358

Ala
TYyY
His
180
Vval
Glu
Phe
Arg
Arg
260
Gly
Gly
Val
Ser
Trp

340

Leu

Val

Ser

165

Asp

Ala

val

Asp

Ile

245

Leu

Asp

Asp

Thr

Gln

325

Cys

Pro

135

Arg Ala

150

His Cys

Gly Ala

Glu Asp

Leu Ala

—-215. ..

Ile Phe
230

Gly Arg

Glu Ala

Pro Asp

Ser Leu

295

Ala Asp

310

Val Ala

Gly Gln

Val Arg

Ala

Ser

Ser

Arg

200

Ala

Ala

Leu

'‘Ala

Leu

280

Leu

Leu

Leu

Ala

Val
360

-153-

Val Phe

Trp Ser
170

Pro Ala
185

Val Glu

Met Arg

Leu Val

Pro Lys
250

Leu Pro
265

Leu Val

Ala Thr

Arg His

Ile Asp
© 330

Ala Glu
345

Cys Thr

Glu

155

Val

Ile

val

Ala

Pro

235

Pro

Pro

Ser

val

His

315

val

val

Tle

140

Ala

Ala

Gly

Val

Ala

220

Pro

Glu

Thr

Arg

Ala

300

Pro

Ala

Leu

Cys

Gly

Gly

Ser

Ala

205

His

Pro

Pro

Ala

Val

285

Ala

Ala

His

Arg

Thr
365

Ala

Thr

val

190

Pro

Pro

Val

Leu

Thx

270

Ala

Ala.

Asp

Trp

sSer

350

Asp

Gly

Gly

175

Gly

Ala

Tyx

Gly

Arg

255

Gly

val

Asp

Glu

Ala

335

His

Pro

PCT/GB02/02845

His

160

Gln

Thr

Arg

Glu

Ser

240

THr

val

Cys

Val

His

320

Ser

Phe

Trp
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-154-

Asn Leu Asp His Glu Thr Gly Arg Asp Gln ala

370
<210> 124
<211> 1137
<212> DNA
<213>

1
<400> 124

atgagtgtgc ggctggcega
gceccagtegt gggattceggt
gtgaccgttyg cggtggacgc
ctattggtgc accacccgtt
aagggtgtgc tggtgcaccg
aacgccgact cggcgtcegec
gtcgacgeeg ttetcgaccee
gtgcecgegeg agaactcaga
atcggcgact actcgcactyg
gacggggcgt cgcccgecat

gtcgaggtcg tcgcaccege

.—Ccaccctracg_aggagecggc..

gggttaggce ggattggeag
ctggaggccg cgttgcegece
ctggtgtege gggtegeggt
gccgcecggacg tgcaagegta
tgcegagett cgecaagtgge
tgcggccagg ccgccgaagt

tgcaccatct gcaccgaccc

<210> 125

<211l> 167

375

tgtcatcgac
gggtctggtg
gacgeeggeg
gttactgcgt
cctgatcegg
gggtgtgtcce
ggtgcecegga
ggcggtgegg
cagctggagt
aggcagcgtc

acgagegegce

Mycobacterium tuberculosis

gtgctggacc
tgcggegacce
gtggtggace
‘ggggtcgata
accggteget
gacgcgctgg
gcggecgate
gecageggtcet
gtcgegggta
ggtaccgteg

gccgaggtgt

aggcctaccc
ccgacgacgt
aggtteccca
cggtcgegge
cgttgtttac
cacacgctgt
tcgacaagtg
ttgaggccegg
ccgggeagtt
aacgggtgge

tggcggcgat

attcgacate ttcgegckgg taccaccgece

actgccaaaa
gactécgacc
ctgcggegge
cgttacggec
cctgategac
gttgcogtcet

gtggaacctc

cccgaacege
ggtgtgcgeg
gceggggact
gatctgcgac
gtcgcgeatt
catttcggeg

gatcacgaaa

tgcgcaccett
ccgeegggga
cgttgettge
atcatccage
dgggcaagcga
cgtecgetgece

ctgggagaga

PCT/GB02/02845

gcecgegoctt
ggtggatteg
ggccggactg
caacacgcea
cgegcacace
tggtctgace
ggtcatctat
tgeceggeceat
cctggegeac
cgaggacegg
gcgegecgeg
ggtcggceage
tgttgcceegt
tceecgacetg
caccgtggece
cgacgagcat
attcccgtgg
ggtgegtgtg

tcaggcea

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080

1137
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<212> PRT
<213>

<400>

Met

1

Asp

Thr

val

Leu

65

Gly

Lys

Gln

Ala

Glu

145

Ser

Thr
Val
Thr
His
50

Thr
Asp
Val
Cys
Glu
130

Gln

Ala

<210>

<211>

<212>

125

His

Ala

Ser

35

Tyr

Tyr

Leu

Pro

Ala

115

Ser

Gly

Gly

126

501

DNA

Arg

Thr

20

Gly

Pro

Ser

Gly

Thr

100

Ile

Ala

Glu

Ile

Ser

Ile

Arg

Phe

Ser

Arg

85

Pro

Glu

Ala

Leu

Ala
165

Ser
Glu
Ile
Pro
Arg
70

Asé
Asp
Val
Pro
val

150

Pro

-155-

Mycobacterium tuberculosis

Arg Leu Glu val
10

His Ala Glu Leu
25

Ser Gly Vval Thr
40

Ile Ala Asp Leu
55

Ala Cys Gln Vval

Thr Ala Ala Arg
90

Asn Ala Vval Leu
105

Val Tyr Gly Ser
120

Leu @ly val Ala
135

Asp Gly Leu Ile

Gly

Gly

Pro

Glu

Val

Arg

75

Ala

Leu

Gln

Ala

Ser
155

Pro

Pro

Pro

Ala

60

Phe

Arg

Ala

Val

Ala

140

Ala

Val

Gly

Gly

45

Leu

Ala

Glu

Val

Arqg

125

Ser

Ile

Ala

Trp

30

Glu

Asp

Ile

Ile

Ser

110

Gly

Ser

Arg

Arg

15

Val

Leu

Asp

Tyr

Leu

95

Pro

Arg

Ala

Val

PCT/GB02/02845

Gly

Leu

Ser

Ala

Leu

80

Gly

Asn

Gly

Phe

Leu
160
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<213> Mycobacterium tuberculosis
<400> 126
atgacgcatc ggagttcacg gttggaggtg gggccagtgg cacgtggtga cgttgcgacg 60
attgagcacg ccgagctgce geegggttgg gtgctgacca cecageggacg gatctegggg 1ﬁ0
gtcaccgage ccggggaact gteccegtgecac taccegttee ccatcegeaga tetegtegece 180
ctggacgacg cgctgaécta cagctegegg gegtgtcagg tgaggttege catctacctce 240
ggcgaci':tgg gtegtgacac cgececgegegg geccecgegaga tcecttgggcaa ggtgcccacg 300
ccggacaatg ctgtgectgect cgeggtcecteg cccaaccagt gegecatcga agtggtctac 360
ggctcgcaag tccgecggcecg cggtgecgag tceggeggetc cgecteggggt tgccgeceget 420
tcctcagegt tecgagcaggg tgagetggta gatgggetga tcagcecgegat cegegtgete 480
agecgegggga tegegecggg © 501
<210> 127
<211l> 494
<212> PRT
<213> Mycobacterium tuberculosis
<400> 127
Met Thr Asp Ile Ile Arg Ser Asp Ala Ala Thr Leu Ala Ala Lys Ile
i L 100 - e ... 15
Ala Ile Lys Glu Val Ser Ser Ala Glu Ile Thr Arg Ala Cys Leu Asp
20 25 30
@ln Ile Glu Ala Thr Asp Glu Thr Tyr His Ala Phe Leu His Val Ala
35 40 45
Ala Asp Glu Ala Leu Ala Ala Ala Ala Ala I1le Agp Lys Gln Val Ala
50 55 60
Ala Gly Glu Pro Leu Pro Ser Ala Leu Ala Gly Val Pro Leu Ala Leu
65 70 75 80
Lys Asp Val Phe Thr Thr Ser Asp Met Pro Thr Thr Cys Gly Ser Lys
85 20 95
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-157-

Ile Leu Glu Gly Trp Arg Ser Pro Tyr Asp Ala Thr Leu Thr Ala Arg
100 105 110

Leu Arg Ala Ala Gly Ile Pro Ile Leu Gly Lys Thr Asn Met Asp Glu
115 120 125

Phe Ala Met Gly Ser Ser Thr Glu Asn Ser Ala Tyr Gly Pro Thr Arg
130 ) 135 140

Asn Pro Trp Asn Leu Asp Arg Val Pro Gly Gly Ser Gly Gly Gly Ser
145 150 155 160

Ala Ala Ala Leu Ala Ala Phe Gln Ala Pro Leu Ala Ile Gly Ser Asp
165 170 175

Thr Gly Gly Ser Ile Arg Gln Pro Ala Ala Leu Thr Ala Thr Val Gly
180 185 190

val Lys Pro Thr Tyr Gly Thr Val Ser Arg Tyr Gly Leu Val Ala Cys
195 200 205

Ala Sexr Ser Leu Asp Gln Gly Gly Pro Cys Ala Arg Thr Val Leu Asp
210 215 220 '

Thr Ala Leu Leu His Gln Val Ile Ala Gly His Asp Pro Arg Asp Ser
225 230 235 240

Thr Ser Val Asp Ala Glu Val Pro Asp Val Val Gly Ala Ala Arg Ala
245 250 255

Gly Ala val Gly Asp Leu Arg Gly Val Arg val Gly val val Arg Gln
260 265 270

Leu His Gly Gly Glu Gly Tyr Gln Pro Gly Val Leu Ala Ser Phe Glu
275 280 285

Ala Ala Val Glu Gln Leu Thr Ala Leu Gly Ala Glu Val Ser Glu Vval
290 295 ‘ 300

Asp Cys Pro His Phe Asp His Ala Leu Ala 2la Tyr Tyr Leu Ile Leu
305 310 315 320

Pro Ser Glu Val Ser Ser Asn Leu Ala Arg Phe Asp Ala Met Arg Tyr
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325 . 330 335

Gly Leu Arg Val Gly Asp Asp Gly Thr Arg Ser Ala Glu Glu Val Met
340 345 350

Ala Met Thr Arg Ala Ala Gly Phe Gly Pro Glu Val Lys Arg Arg Ile
355 360 365

Met Ile Gly Thr Tyr Ala Leu Ser Ala Gly Tyr Tyr Asp Ala Tyr Tyr
370 375 380

Asn Gln Ala Gln Lys Val Arg Thr Leu Ile Ala Arg Asp Leu Asp Ala
385 390 395 400

Ala Tyr Arg Ser Val Asp Val Leu Val Ser Pro Thr Thr Pro Thr Thr
405 410 415

Ala Phe Arg Met CGly Glu Lys Val Asp Asp Pro Leu Ala Met Tyr Leu
420 425 430

Phe Asp Leu Cyes Thr Leu Pro Leu Asn Leu Ala Gly His Cys Gly Met
435 440 - 445

Ser Val Pro Ser Gly Leu Ser Pro Asp Asp Gly Leu Pro Val Gly Leu
450 455 460

Gln Ile Met Ala Pro Ala Leu Ala Asp Asp Arg Leu Tyr Arg Val Gly
465 470 475 480

Ala Ala Tyr Glu Ala Ala Arg Gly Pro Leu Leu Ser Ala Ile
485 490

<210> 128

<211> 1482

<212> DNA

<213> Mycobacterium tuberculosis

<400> 128
gtgacggaca tcatccgatc cgacgecegeg acgctggecg ccaagatcgc catcaaggag 60

gtgtcgtcgg ccgagatecac ccgggectge ctggatcaga tegaggcgac cgacgagacg 120
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taccacgcect
aagcaggtgg
aaggacgtct
tggcgatcte
ctgggcaaga
ggtcccacce
gcggcggege
atccgccagce
tegegetatg
accgtcttgg
acgtecggtcyg
gatctgcgtyg
cecgggegtge
gtcagcgagy
ccctecggagqgg
ggcgacgacyg
gggcccgagg
gacgcctatt

gcgtatcggt

tectgeatgt
ccgcectggaga
tcaccaccayg
cctacgacge
ccaacatgga
gcaacccgtg
tggcegegtt
cggccgcget
ggctggtgge
acaccgcgct
acgccgaggt
gcgtgegggt
tggcctcecctt
tecgactgeccee
tgtcgagcaa
gcaccecgeag

tcaagcggeg

ggeggeegat
acccttgeeg
cgacatgccc
cacgctgacc
cgagttcgeg
gaatctcgac
ccaggegeeg
gaccgcgacce
ctgegegtec
gttgcatcag
gceccgacgtyg
cggegtagtt
cgaggctgcec
gcacttecgac
tctggegege
cgecgaggag

catcatgatc

acaaccaggc gcagaaggtg

ccgtecgacgt getggtgteg

ggtgagaagg
aacttggecg
ccggttggee

gcggcttatyg

<210> 129
<211s> 387
<212> PRT
<213>

<400> 129

-159-
gaggcgetgg
tecggegetag
accacctgeg
gcgeggttge
atgggctegt
cgggtacceg
ctggccateg
gtcggegtea
tcgetggatce
gtgatcgecyg
gtgggcgcceg
cgacagctge
gtggagcagc
catgccectgg
ttcgacgcga
gtgatggcga
ggcacctacg
cgcacgctga

cccacgacec

tggacgatcecce gectggegatg tacttgtteg

geccactgegg catgtetgtg cegteggage

tacagatcat ggcgceggea ttggecgacg

aggccgecceg cggeccgeta ctgagegcca

Mycobacterium tuberculosis

cggeggcegge
ceggggtgece
ggtcaaaaat
gecgecgeggag
cgacggagaa

gcggttcegg

gatccgacac’

aacccaccta
agggcggceec
gccacgacce
ctagggcegg
acggeggega
taaccgcget
ccgcctatta
tgcgctacgg
tgacceggge
cgttgtegge
tcgeceecgega
cgaccacege
acctgtgcac
tectececegga
accggctceta

tt

PCT/GB02/02845

cgecatcgac
gctggegete
cctggaggga
gatcccgatc
ctccgctﬁac
tggcggeage
cggggggteg
cggcacggtg
gtgtgcgege
gcgegactcece
cgcggtcggg
gggctaccag
gggcgetgag
cctgattctg
gctgegggte
cgeccggttte
cggctactac
cctcgacgeg
gttcecggatg
gctgecgetg
cgacgggttg

ccgggtgggg

180
240
300
360
420
480
540
600
660
720
780
840
900
560
1020
1080
1140
1200
1260
1320
1380
1440

1482
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Met Thr vVal Gly Leu Gly Met Pro Glm Pro Pro Ala Pro Thr Leu Ala

1 5 10 15

Pro Arg Arg Ala Thr Arg Glm Leu Met Val Gly Asn Val Gly val Gly
20 ' 25 30

Ser Asp His Pro Val Ser Val Gln Ser Met Cys Thr Thr Lys Thr His
35 40 45

Asp Val Asn Ser Thr Leu Gln Gln Ile Ala Glu Leu Thr Ala Ala Gly
50 55 60

Cys Asp Ile Val Arg Val Ala Cys Pro Arg Gln Glu Asp Ala Asp Ala
65 70 75 80

Leu Ala Glu Ile Ala Arg His Ser Gln Ile Pro Val Val Ala Asp Ile
85 ‘90 . 95

His Phe Gln Pro Arg Tyr Ile Phe Ala Ala Ile Asp Ala Gly Cys Ala
100 105 110

Ale Val Arg Val Asn Pro Gly Asn Ile Lys Glu Phe Asp Gly Arg Val
115 120 125

Gly Glu val Ala Lys Ala Ala Gly Ala Ala Gly Ile Pro Ile Arg Ile
130 135 140

Gly Val Asn Ala Gly Ser Leu Asp Lys Arg Phe Met Glu Lys Tyr Gly
145 150 155 160

Lys Ala Thr Pro Glu Ala Leu Val Glu Ser Ala Leu Trp Glu Ala Ser
165 170 175

Leu Phe Glu Glu His Gly Phe Gly Asp Ile Lys Ile Ser Val Lys His
180 185 190

Asn Asp Pro Val Val Met Val Ala Ala Tyr CGlu Leu Leu Ala Ala Arg
195 200 h 205

Cys Asp Tyr Pro Leu His Leu Gly Val Thr Glu Ala Gly Pro Ala Phe
210 215 220

Gln Gly Thr Ile Lys Ser Ala Val Ala Phe Gly Ala Leu Leu Ser Arg
225 230 235 240
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Gly Ile Gly Asp Thr Ile Arg Val Ser Leu Ser Ala Pro Pro Val Glu
245 250 255

Glu Val Lys Val Gly Asn Gln Val Leu Glu Ser Leu Asn Leu Arg Pro
260 265 270

Arg Ser Leu Glu Ile Val Ser Cys Pro Ser Cys Gly Arg Ala Gln Val
275 280 285

Asp Val Tyr Thr Leu Ala Asn Glu Val Thr Ala Gly Leu Asp Gly Leu
290 295 300

Asp Val Pro Leu Arg Val Ala val Met @ly Cys Val val Asn Gly Pro
305 310 315 320

Gly Glu Ala Arg Glu Ala Asp Leu Gly Val Ala Ser Gly Asn Gly Lys
325 330 335

Gly Gln Ile Phe Val Arg Gly Glu Val Ile Lys Thr Val Pro Glu Ala
340 345 350

Gln Ile Val Glu Thr Leu Ile Glu Glu Ala Met Arg Leu Ala Ala Glu
355 360 365

Met Gly Glu Gln Asp Pro Gly Ala Thr Pro Ser Gly Ser Pro Ile Val
370 375 380

Thr Val Ser
385 .

<210> 130

<211> 1161
<212> DNA

<213> Mycobacterium tuberculosis

<400> 130
gtgactgtag gcttgggecat gccgcagecc ccggcaccca cgectcegectee ceggegegee €0

acccgtcage tgatggtecgg caacgtcgge gtgggcagtg accatceggt cteggtgeaa 120

tegatgtgca ccaccaaaac ccacgacgtc aactcgacat tgcaacaaat cgccgagcetg 180
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accgecggecg
ctggeegaga
cgctacatat
atcaaggagt
ccgatccgaa
aaagccacgce
catgchtcg
gcctacgage
ggccctgett
ggcataggcg
ggcaatcagyg
ccgtegtgeg
ctggatggtc
ggtgaagcac
gtacggggceg
gaggcgatgce

tegectattyg

<210> 131

<211> 132
<212> PRT
<213>

<400> 131

gatgecgacat
tcgececeggea
tegecegecat
ttgacggceg
tcggtgtecaa
ccgaggeget
gtgacatcaa
tgcttgctge
tccagggeac
acaccatccg
ttetegagtce
gtcgegegea
tcgatétgcc
gtgaggccga
aagtgatcaa
ggctggeege

tgaccgtaag

cgtgegggtyg
cagccagatc
cgacgc;gga
ggtgggtgag
cgccggtteg
ggttgagteg
gatcagegtce
acggtgcgac
catcaagtcce
ggtgtcgttg
gttgaacctg
agtcgacgte
gttgcgggtg
cctgggegtyg
gaccgtgcce
cgaaatggac

[a}

Mycobacterium tuberculosis

-162-
gcctgeecege
ccggtagteg
tgtgecegegyg
gtegeccaagg
ctggacaaac
gegetgtggg
aagcacaacg
tacccactgc
geggttgect
tcggcececege
cggeccgegtt
tacaccctgg
gccgtgatgg
gcgtceggea
gaagcacaga

gagcaagate

gecaggagga
cggacataca
tgcgégtcaa
cggcgggtge
ggttc;tgga
aggectteget
aceccggtggt
acctcggtgt
tcggegegtt
cggtcgagga
cgctcgagat
ccaacgaggt
ggtgtgtcgt
acggcaaagg
tcgtcgagac

cgggcgcegac

PCT/GB02/02845

cgccgacgeyg
tttccagecg
cccgggcaac
ggcegggatce
gaagtatggce
tttegaggag
gatggtcgece
caccgaggec
getgtegegy
agtcaaggtyg
cgtgtcettge
aaccgceggce
caatggtcecg
tcagatcttt
gctgatcgag

accgageggt

Met Thr Met Thr Asp Pro Ile Ala Asp Phe Leu Thr Arg Leu Arg Asn

1

5

10

15

Ala Asn Ser Ala Tyr His Asp Glu Val Ser Leu Pro His Ser Lys Leu
25

20

30

Lys Ala Asn Ile Ala Gln Tle Leu Lys Asn Glu Gly Tyr Ile Ser Asp

35

40

45

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1llel
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Phe Arg

50

Lys
65

Tyr
Ser Lys
val

Leu

Leu Thr

Thr

Gly

Pro

Gly

Asp

Glu Asp

Pro Ser

Ala Arg

Arg Clu

vVal
55

Arg

70

A}

Gly Leu
85

Gly Leu
100

Arg Gln

115

Ala Tyr

130

<210> 132

<211> 396
<212> DNA

<213>

<400> 132
atgacgatga

-tatcacgacg
aagaacgagg
gttatccage
tccaagcececeg
ctgggegtag

cagggcgtgg

<210> 133

<211> 388
<212> PRT

<213>

val

Trp

cggacccgat
aggtcagctt
ggtacatcag
tcsagtacgg
gcctgegggt
cgatcatctce

gcggegaagt

Arg Val

Gly Vval

Ala Ala

TyT

Ala

Arg
120

cgcagacttt
gcegecactece
cgacttccga
ccctagcecgg
gtacgcgaaa
gaccteccteg

cctegeatat

-163-

Gly Lys Ser

Ile Ala

75

Ser

Ala Lys Ser

90

Ile
105

Ile Ser

Gln Gly Vval

Mycobacterium tuberculosis

ttgaccegte
aagctcaagg
accgaggacg
gagcgcagca
teccaccaatce
ggecctgetga

gtctgg

Mycobacterium tuberculosis

PCT/GB02/02845
Leu Val Ile Gln Leu
60
Gly Leu Arg Arg Val
80
Thr Asn Leu Pro Arg
95
Thr Ser Ser Gly Leu
110
Gly Gly Glu Val Leu
125
tgcgtaacgce caactecggeg 60
ccaacatcge gcagattcte 120
ctecgggtegg taaategetg 180
tegeegggtt geggegggtg 240
tgcegegggt geteggegge 300
ctgaccggca ggcagctaga 360
396
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-164-

<400> 133
Met Ala Gly Ser Ala Thr Val Glu Lys Arg Leu Asp Phe Gly Leu Leu
1 5 10 15

Gly Pro Leu Gln Met Thr Ile Asp Gly Thr Pro Val Pro Ser Gly Thr
20 25 30

Pro Lys Gln Arg Ala Val Leu Ala Met Leu Val Ile Asn Arg Asn Arg
35 40 45

Pro Val Gly Val Asp Ala Leu Ile Thr Ala Leu Trp Glu Glu Trp Pro
50 55 . 60 '

Pro Ser Gly Ala Arg Ala Ser Ile Hig Ser Tyr Val Ser Asn Leu Arg
65 - -~ 70 75 80

Lys Leu Leu Gly Gly Ala Gly Ile Asp Pro Arg Val Val Leu Ala Ala
85 90 95

Ala Pro Pro Gly Tyr Arg Leu Ser Ile Pro Asp Asn Thr Cys Asp Leu
100 105 110

Gly Arg Phe Val Ala Glu Lys Thr Ala Gly Val His Rla Ala Ala Ala
115 120 125

Gly Arg Phe Glu Gln Ala Ser Arg His Leu Ser Ala Ala Leu Arg Glu
130 135 140

Trp Arg Gly Pro Val Leu Asp Asp Leu Arg Asp Phe Gln Phe vVal Glu
145 150 155 160

Pro Phe Ala Thr Ala Leu Val Glu Asp Lys Val Leu Ala His Thr Ala
165 170 175

Lys Ala Glu Ala Glu Ile Ala Cys Gly Arg Ala Ser Ala Val Ile Ala
180 i85 190

Glu Leu Glu Ala Leu Thr phe Glu Hls Pro Tyr Arg Glu Pro Leu Trp
195 200 205

Thr Gln Leu Ile Thr Ala Tyr Tyr Leu Ser Asp Arg Gln Ser Asp Ala
210 215 220



WO 03/000721 PCT/GB02/02845

-165-
Leu Gly Ala Tyr Arg Arg Val Lys Thr Thr Leu Ala Asp Asp Leu Gly
225 230 235 240

Ile Asp Pro Gly Pro Thr Leu Arg Ala Leu Asn Glu Arg Ile Leu Arg
245 250 255

Gln Gln Pro Leu Asp Ala Lys Lys Ser Ala Lys Thr Thr Ala Ala Gly
260 265 270

Thr Val Thr Val Leu Asp Gln Arg Thr Met Ala Ser Gly Gln Gln Ala
275 280 285

Val Ala Tyr Leu His Asp Ile Ala Ser Gly Arg Gly Tyr Pro Leu Gln
290 295 300

Ala Ala Ala Thr Arg Ile Gly Arg Leu His Asp Asn Asp Ile Val Leu
305 310 315 320

Asp Ser Ala Asn Val Ser Arg His His Ala Val Ile Val Asp Thr Gly
325 330 3358

Thr Asn Tyr Val Ile Asn Asp Leu Arg Ser Ser Asn Gly Val His Val
340 345 350

Gln His Glu Arg Ile Arg Ser Ala Val Thr Leu Asn Asp Gly Asp His
355 360 365

Ile Arg Ile Cys Asp His Glu Phe Thr TPhe Gln Ile Ser Ala Gly Thr
- 370- U — 7 1 >3 ... 380

His Gly Gly Thr
385

<210> 134
<211> 1164
<212> DNA

<213> Mycocbacterium tuberculosis

<400> 134
atggctggta gcgegacagt ggagaagegg ctcgactteg gectgecttgg accattgeag 60

atgactatcg acggcacccc ggtgccatcg ggcacccceca agcaacggdc tgtgctagece 120



WO 03/000721

atgttggtca
gaggagtggc
aagctcctcg
tateggctca
gcgggegtge
gcattgagag
ccctttgcca
gaaatecgegt
cacccctacce
caatccgatg
atcgaccccg
gatgccaaga
accatggegt
tacccactge
gacagcgcca
atcaacgacc
gtcacgectga

agcgegggga

<210> 135

«211> 441

<212> PRT

tcaacegcaa
caccctecggg
gtggcgeegyg
gcatceccega
acgcggecege
aatggegtgg
cggcgetggt

gtgggeggge

.gggagceget

cgectgggege
gtecgacgtt
agtccgecaa
cgggcéagca
aagccgegge
acgtcageceg
tcegategte
acgacggcga

cgcatggcgg

caggccegta
cgcacgcgcg
gatcgaccca
caacacttge
cgceggeegg
gccggtgete
agaagacaag
cagcgcagtg
gtggacacag
ctatcgcecgg
gcgegetete
aaccaccgcet
ggcggtggec
gacccggatce
ccaccacgec
caacggcgtg
ccacattcge

cacg

-166-
ggagtcgacg
agtatccact
cgggtggtgt
gatctgggge
ttcgaacaag
gatgacctge
gttcttgcec
atcgccgagce
ctgatcaccg
gtgaagacaa
aacgagcgga
gcecggecaceg
tacctgeacg
gggcgtetge
gtcatcgteg
catgtgcage

atctgtgacce

cectaatecac
cetacgtgtce
tggcegeage
ggtttgttge
ccagccgeca
gecgactteca
ataccgccaa
tcgaggctcet
cctactacct
cactggccga
ttctgegtca
tcacggtgcet
acatcgcétc
atgacaacga
acacgggcac
acgagcgaat

atgaattcac

PCT/GB02/02845

cgecctetgg
taatctgegt
gcegeegggt
cgaaaaaacc
cctgtceggece
gttcgtecgaa
ggcggaggcec
gacattcgaa
ctcegaccgyg
cgacctegge
gcaaccgcetyg
cgatcagege
gggtcgegge
catcgtecta
caactacgtc
ccgcteegeg

gttccagatce

<213> Mycobacterium tuberculosis

<400> 135
Met Pro Gly Asp Glu Lys Pro Val Gly Val Ala Val Leu Gly Leu Gly
1 5 10 15

Asn Val Gly Ser Glu Val Val Arg Ile Ile Glu Asn Ser Ala Glu Asp
20 25 30

Leu Ala Ala Arg Val Gly Ala Pro Leu Val Leu Arg Gly Ile Gly Val

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

lle4
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Arg

Asp

65

val

Glu

Ser

Tyr

Thr

145

Asn

Asp

Ala

Ala

val

225

Ala

Ile

Arg

50

Ile

Met

Arg

Thr

Phe

130

Gln

Cly

Tyr

Asp

Ile

210

Tyr

His

Thr

35

Val

Glu

Gly

Gly

Gly

1158

Glu

Ser

Thr

Ala

Pro

195

Leu

Arg

Ala

Thr

Thr

Glu

Pro

Lys

100

Glu

Ala

Leu

Thr

Ser

180

Thr

Ala

Glu

Leu

Asp
260

Thr

Leu

val

85

ser

Leu

Ala

Ala

Asn

165

Ala

Ala

Ser

Gly

Gly

245

Glu

Asgp

Val

70

Glu

val

Ala

Val

Gly

150

Tyx

Leu

Asp

Ile

Ile

230

Cys

Gly

Arg

55

Ala

Pro

vVal

Gln

Ala

135

Asp

Ile

Ala

vVal

Ala

218

Thr

Thr

Ser

40

Gly

Arg

Ser

Thr

Ala

120

Gly

Thr

Leu

Asp

Glu

200

Phe

Lys

Ile

Gln

-167-

Val

Glu

Arg

Ala

105

Ala

Ala

Vval

Ser

Ala

185

Gly

His

Val

Lys

Arg
265

Pro

Asp

Lys

20

Asn

Glu

Ile

Leu

Ala

170

Ser

Tyr

Thr

Thr

Leu

250

Val

Ile

val

75

Ala

Lys

Ser

Pro

Arg

155

Met

Ala

Asp

Arg

Pro
235

Leu

Ser

Glu

60

Asp

Ile

Ala

Ala

Val

140

val

Asp

Leu

Ala

val

220

Ala

Ser

Ala

45

Leu

Ile

Leu

Leu

His

125

Ile

Ala

Ser

Gly

Ala

205

Thr

asp

Ile

Arg

Leu

val

Gly

Leu

110

val

Arg

Gly

Thr

Tyr

120

Ala

Ala

Phe

Cys

Val
270

Thr

Val

Ala

95

Ala

AsSp

Pro

Ile

Gly

175

Ala

Lys

Asp

Gly

Glu

255

Tyxr

PCT/GB02/02845

Asp

Glu

80

Leu

Thr

Leu

Leu

val

160

Ala

Glu

Ala

Asp

Ser

240

Arg

Pro
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-168-
Ala Leu Val Pro Leu Ser His Pro Leu Ala Ala Val Asn Gly Ala Phe

275 . 280 285

Asn Ala Val Val Val Glu Ala Glu Ala Ala Gly Arg Leu Met Phe Tyr
290 295 300

Gly Gln Gly Ala Gly Gly Ala Pro Thr Ala Ser Ala Val Thr Gly Asp
305 310 315 320

Leu Val Met Ala Ala Arg Asn Arg Val Leu Gly Ser Arg Gly Pro Arg
! 325 330 335

Glu Ser Lys Tyr Ala Gln Leu Pro Val Ala Pro Met Gly Phe Ile Glu
340 345 350

Thr- Arg Tyr ‘Tyr-Val Ser Met.Asn-Val Ala Asp Lys Pro Gly Val Leu
355 360 365

Ser Ala Val Ala Ala Glu Phe Ala Lys Arg GQlu Val Ser Ile Ala Giu
370 375 380

Val Arg Gln Glu Gly Val Val Asp Glu Gly Gly Arg Arg Val Gly Ala
385 390 395 400

Arg Ile Val Val Val Thr His Leu Ala Thr Asp Ala Ala Leu Ser Glu
405 410 415

Thr Val Asp Ala Leu Asp Asp Leu Asp Val Val Gln Gly Val Ser Ser
420 425 . 430

Val Ile Arg Leu Glu Gly Thr Gly Leu
435 440

<210> 136

<211> 1323

<212> DNA

<213> Mycobacterium tuberculosis

<400> 136
gtgcceggtg acgaaaagee ggtcggcgta geggtactceg gtttgggcaa cgtecggeage 60

gaggttgtce gecatcatcga gaacagegec gaggatcteg cggctegtgt cggtgcccca 120
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ttggtcectge
ttgttgaceg
gtgatggggc
tccgtegtta
gccgaaagceg
atccgtecgce
aacggcacca
gececectggecg
ggctacgacg
accgcagacyg
gcgcacgcege
gaaggttcge
cttgcegegg
ctgatgttct
ctagtgatgg
gctcaactte
gtcgecgaca
agcatcgeceg
cgaatcgtgg
ctggacgact

tta

<210> 137

<211l> 216
<«212> PRT
<213>

<400> 137

ggggcatcgg
acgacattga
cggtggaacc
cggcgaacaa
cccatgttga
tcacccagte
ccaactacat
acgcaagtge
ccgeggecaa
acgtgtatcg
tgggttgcac
agcgggtatc
tcaacggoge
acggccaggg
ccgccecgcaa
cggtggcacce
agcegggegt
aggtgcgeca
tggtcacgca

tggatgtcgt

cgtgcgecge
agagctegtg
gtcgegeaag
ggctttacte
tctgtattte
getggeegge
ccteteggeg
gctgggctat
ggcagegatce
cgaaggcatc
catcaaactg
ggccecgegte
gttcaatgcee
¢gecgggeggce
ccgggtactc
aatgggtttce
cttgtcegeg
ggagggcgtt
cctegecact

gcagggtgtg

Mycobacterium tuberculosis

-169-
gtgacgaccyg
gcccgegagg
gcgatcectgg
gccacctcea
gaggceggcceg
gacacggtgce
atggacageca
gcggaggctyg
ctggcatcea
accaaggtca
ctgtecgatet
tatccggecce
gtggtggtcg

gcgecgaceg

'ggcagccgcg

attgaaacgce
gtggcggegg
gtggacgaag
gacgcegeac

tccagegtga

atcgcggegt
atgtcgatat
gegececttga
ccggegaatt
tggcgggege
tgcgagtgge
cecggegetga
atcccaccge
ttgcctteca
ctccggecga
gtgagcgeat
tggtacctct
aggccgaggce
cectetgeggt
gececeegtga
gctattacgt
aattcgccaa
gtggtcgacyg
tctcggaaac

tacgactgga

PCT/GB02/02845

gcegatcgaa
cgtggtggaa
gcgcggeaag
ggcacaggcce
cattccggte
pgggatcgtc
ctatgccage
agacgtcgaa
caccegggtg
ctteggatec
aaccaccgac
gtcgecatecg
cgcéggccgg
gaccggtgac
gtctaaatac
cagcatgaac
acgcgaggtg
ggtgggagec
cgttgatgca

aggaaccggce

Met Ser Asn Pro Gln Pro Glu Lys Val Arg Val Val Val Gly Asp Asp

1

5

10

15

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1323
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His

Ser

Leu

Pro

65

Leu

Val

Ser

Arg

Arg

145

Glu

Ala

Leu

Ala

Pro
Val
Ile
50
Gly
I
Pro
Tyr
Thr
Asp
130
Gln
Val
Glu

Tyr

Met
210

<210>

<211>

<212>

TL.eu

Asn

35

Lys

Met

Thr

Gln

Arg

115

val

Arg

Leu

Leu

Glu

195

Arg

138

648

DNA

Phe Arg Glu
20

Val Vval Gly

Ala His Leu

Asp Gly Ala
70

Arg Val Leu
85

Ala-Leu--Gln
100

Thr Glu Ile

Val Ala Pro

Ala Ala Pro
150

Asn Arg--Ile
165

Tyr Val Ala
180

Lys Leu Gly

Gln Arg Leu

Gly

Glu

Pro

55

Gln

Leu

Gln.-

Val

Ser

135

Val

Ala

Pro

Val

Leu
215

Val

Ala

40

Asp

Val

Ile

Gly

Lys

120

Leu

Ala

Cys

Ser

Ser

200

Asp

-170-
Val Arg
25

Asp Asp

val Ala

Ala Ala

Ser Ala
80

Ala--Ala
105

Ala Val

val Gly

Pro Val

Gly Gln
170

Thr Val
185

Asp Arg

Ala

Gly

Leu

Ala

75

His

Gly

Leu

Gly

Leu

155

Serx

Lys

Ala

Leu

Ala

Leu

60

Val

Asp

Phe

Asp

Leu

140

Ser

Ile

Thr

Ala

Ser

Ala

45

Asp

Arg

Glu

Leu

Cys

125

Ala

Ala

Pro

His

Ala
205

Leu

30

Ala

Tyr

Ser

Pro

Leu

110

Ala

Gly

Arg

Ala

val

190

val

Ser

Leu

Arg

Tyr

Ala

95

Lys

Lys

Glu

Glu

Ile

175

Gln

Ala

PCT/GB02/02845
Gly
Glu
Met
Glu
80
Tle
Asp
Gly
Ile
Arg
160
Ala
Arg

Glu
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<213>

<400> 138
atgagcaatc

cgcgagggceyg
gacgacggcyg
gactaccgca
ttgccaacce

ctccaacagg

gcggtgceteg

gccggggaga

gaggtgctca
gtggcgeegt

gaccgagcetg

cgcagccgga
ttgtgegage
cecgeggecect
tgccecggeat
gggtgctget
gcgeegeegg
attgcgcgaa
ttcgccageg
étcgcattgc
cgacggtaaa

ccgeggtege

Mycobacterium tuberculosis

gaaagtgcgc
gectttegttg
ggagttgatc
ggacggcegcyg
tatttcecgeg
attcctgctce
gggccgegac
cgcggcaccee
sracastons

gacccacgtg

cgaggcgatg

-171-

gtggtggtcg
agtggctcgg
aaggcccatt
caggttgegg
cacgacgagce
aaggattcga
gtggtggege
gtggceccegg

agcatccceg

caacggttgt

cggcagaggc

gcgacgaccea
tgaacgtggt
tgcccgacgt
cggcggtgcg
cggcgategt
ctcgeaccga
cctegetggt
tgctcagcge
;;;£;é;égc
acgagaagcet

tgctcgac

PCT/GB02/02845

cccgttattt
cggegaggece
cgcattgcetg
cagctacgag
ctaccaggca
gatcgtcaag
€gggggecte
gcgcgagege

cgagctatat

cggegtecage

60
120
180
240
300
360
420
480
540
600

648
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