| NOVEL COMPCSI TI ONS AND METHODS FI ELD OF THE | NVENTI ON 5The present
invention relates to pol ypeptides and pol ynucl eotides for use in the
treatment or prevention of tuberculosis, in particular for use in the
treatnment or prevention of |atent tuberculosis and in the prevention or
del ay of reactivation of tuberculosis &and also to related nmethods). The
present invention further relates to pharmaceutical and inmmunogenic
conpositions conpri sing %@E!pebﬁ@ Mm‘é}cl eotides, and to
met hods for the 10di agho f cul ar | atent

t ubercul osis). BACKGROUND OF THE I NVENTI ON Tubercul osis (TB) is a chronic
i nfectious disease caused by igg¢braypinvEnFRIY Cobact eri um tubercul osis
and ot her Mycobacterium species. It is a major disease in devel oping
countries, as well as an increasing problemin devel oped areas of the
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with acidic | ysosones. A conplex imrune response involving G4+ and GD8+ T
cells ensues, ultinmtely r 8NIKGRQUND OFEHE INVENTIOM of a granul oma. Centr al
to the success of Mycobacteriumtuberculosis as a pathogen is the fact that
the isolated, but not eradicated, bacterium may persist for |ong periods,
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success of Mycobacterium tuberculosis as a pathogen is the fact that the isolated, but not

eradicated, bacteriurn may persist for long periods, leaving an individua! vulnerable to the later
development of active TB.

30
Fewer than 5% of infected individuals develop active TB in the first years after infection. The
granuloma can persist for decades and is believed to contain live Mycobacterium tuberculosis
in a state of dormancy, deprived of oxygen and nutrients. However, recently it has been
suggested that the majority of the bacteria in the dormancy state are located in non-

35  macrophage cell types spread throughout the body (Locht et al, Expert Opin. Biol. Ther. 2007
7(11):1665-1677). The development of active TB occurs when the balance between the host's

natural immunity and the pathogen changes, for example as a result of an immunosuppressive



death typically result. Tubercul osis can generally be controlled using
extended anti biotic therapy, although =uch treatnent is not sufficient to
prevent the spread of the disease. Infected individuals my be
15asynptomatic, but contagious, for sone tine. In addition, although
conpliance wwth the treatnent reginen is critical, patient behaviour is
difficult to nonitor. Sone patients do not conplete the course of
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35 T cell responses result in measurable induration at the injection site by 48-72 hours after

injection, which indicates exposure to mycobacterial antigens. Sensitivity and specificity have,

however, been a problem with this test, and individuals vaccinated with BCG cannot always be



(ii1i1) an imunogenic fragnent of an Rv3616c protein sequence; for use as a
medi canent in the treatnment or prevention of |atent TB. 35A further aspect
of the invention relates to a nethod for the treatnent or prevention of

| atent TB conprising the adm nistration of a safe and effective anbunt of a
pol ypepfide conprising: (i) an Rv3616c protein sequence; 4 (ii) a variant
of an Rv3616¢c protein sequence; or (iii) an imrunogenic fragnment of an
Rv3616c protein sequence; to a subject in need thereof, wherein said
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i nvent i ONidantification of new antigens specifically associated with latent tuberculosis may aid the
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development of more sensitive assays that could detect longerterm latent infections.

20  There remains a need for effective strategies for the treatment and prevention of tuberculosis,
in particular the treatment and prevention of latent TB and the prevention of reactivation of TB.

" BRIEF SUMMARY OF THE INVENTION

25  The present invention relates generally to the identification of Rv3616¢ as a latent TB antigen
and to related methods and uses in the prevention and treatment of latent TB, and the
prevention or delay of TB reactivation.

The present invention provides a polypeptide which comprises:
30 (i) an Rv3616¢ protein sequence;
(i) a varant of an Rv3616¢ protein sequence; or
(iii) an immunogenic fragment of an Rv3616¢ protein sequence;

for use as a medicament in the treatment or prevention of [atent TB.

35  Aiurther aspect of the invention relates to a method for the treatment or prevention of latent
TB comprising the administration of a safe and elfective amount of a polypeptide comprising:

(i) an Rv3616¢ protein sequence;



Additionally, there is provided a pharmaceutical conposition conprising: 5
(a) a polypeptide which conprises: 4 (i) an Rv3616¢C
protein sequence; (ii) a variant of an Ry3616c protein seqguence; or

(iii) an imunogenic fragnent of an Rv3616c protein sequence; or 5(b) a

pol ynucl eoti de conprising a nucleic acid sequence encodi ng the pol ypeptide
of (a): and (c) a pharnmaceutically acceptable carrier or excipient, for use
as a nedicana? in the treatnent or prevention of latent TB. 10 Furt her,

{
there is proAbREEA Y RAMRYSEHGRCORBSPBENET SR conprising: (a) a pol ypept | de
whi ch conpri s@an immunogenic fragment of an R¥I6160pmEEbIkGemieot ei n sequence;
(i) a varl] X 6 rotein, se nce:; or 15(iii) an ipmunogenic
fragnment %oalf aiec%é]gg%@é%%twg‘ﬁﬁ% %9%33,8*'1 r'n‘ﬁngsﬁn BB%'W P85 e conpri sing
a nucl ei partigllat apdajuene esporce digrigstttieopolerpertubateuladis.(a) ; and (c) a
non-sgecific immune response enhancer, 20for use as a nedicanment in the
treatment or prevention of latent TB. Additionally provided is an anti body
or fragmeht Uiehel rawlypaptidelsompdsndi cal |y binds to a pol ypeptide conpri sing:
(1) an Ry3616g) rreid; meeineRGencgo(i11) a variant of an Rv3616c protein
sequence; or @'ii%ianginqgggﬂfnic fragnment of an RN 3616c protein sequence,
for use in di }fﬁ& agt N C PfECIn SEAFNSE Mret hods for the di agnosis of
| at ent t uber cfifi) es immoagenic Saggerdel af RV3618¢ ploen pseasce of an anti body or
fragggnt inttng Fn%ﬂlgff%*p}ecd? a%%%?da%ﬁfgfbrl e ptla'er&gl[%gttsc? p?@v%nf?om %f%?%l%ll'gﬁrg?rgf he

invention i n a ogl cal sa froma SUbJ ec 5§1E° al so
provi dedagpthestaseeit pohe inyentioneat ment of latent TB conprising the steps: (i)
I dentifying a subject as having a latent TB infection (e.g. by PPDor T

cell basg\fi assa a); ar]d . (ii) admnistering to said subject a safe and
ef f ect i vE'S3RENIEY 5F 2 BOHUIClRRlidR: SoRPrigiRg 3BPES AGE SEBtaNgR exedina 3 FPlvBRdRer ei n
(such aswhiehtt@pfissm of a pharmaceutical composition or inmunogenic
conpps! tion). (i) an Rv3616¢ protein sequence;
(i1) a variant of an Rv3616¢ protein sequence; or
(i) an immunogenic fragment of an Rv3616¢ protein sequence;
for use as a medicament in the treatment or prevention of fatent TB.

20 Afurther aspect of the invention relates to a method for the treatment or prevention of latent
TB comprising the administration of a safe and effective arnount of a polynucleotide comprising
a nucleic acid sequence encoding a polypeplide comprising:
(i) an Rv3616¢ protein sequencs;
(ii) a variant of an Rv3616¢ profein sequence; or
25 (iif) an immunogenic fragment of an Rv3616¢ protein sequence;
to a subject in need thereof, wherein said polynuclectide induces an immune response, in
pariicutar an immune response against Mycobacierium tuberculosis.

Use of a polynucleotide comprising a nucleic acid sequence encoding a polypeptide
30  comprsing:
(1) an Rv3616c protein sequence;
(ii) & variant of an Rv3616¢ protein sequence; or
(iii) an immunogenic fragment of an Rv3616¢ protein sequence;
in the manufaciure of a medicament for the treatment or prevention of latent TB, represents
35  another aspect of the invention.

Additionally, there is provided a pharmaceutical composition comprising:



6 Al so provided is the use of a polypeptide of the present invention in
the manufacture of a diagnostic kit fag@ the identification of latent TB in
a test subject. 5In one enbodi nent the subject receiving a pol ypepti de,

pol ynucl eoti de or conposition may have active tuberculosis (ay. active
infection by M tuberculosis). In a second enbodi nent the subject may have
| atent tuberculosis (e.g. dormant infection by M tuberculosis). In a third
enbodi ment the subject may be free fromtuberculosis (e.g. free from

infection by I Weﬁt‘rﬂe%u&)conﬂpﬂse% subj ect receiving a pol ypepti de,
pol ynucl eot i de or conposi tion may have previously been vaccinated for

t uber cul osi s (e-g_(L@tRYIPdPeBroIhFSHE®nf ecti on by M tubercul osis), such
as having been VaC(il)@&bmt\Mérl"IRWB&br’d&lrﬁ‘@qn@{cépor@er| n (BCG) .

Al ternatively, ect receivin nucl eotl de or
conposi tion of thel(lb’lr‘?\?é'ﬁ'ﬂuﬂ?ﬁ’ rﬂ%&}ﬁ”ﬁﬁﬁ&ﬁe‘f% \W%% 4588h “Vacci nat ed for
t uber cul osi s ((B) gpatpiuciealite matpasingg auckst amimﬁmtanmrl@pdm thewblypentitlesi s) ,
such as not hq?_(gi,rng been vaccinated with Bacillus Cal nette-CGuerin (BCG.

DESCRI PTI ON HE FI GURES 20Figure 1: Figure 2: Figure 3: 25Figure 4:
Fi gures: Fi gur?@d6 30 Figure 7: Figure 8: 35 Rv3616¢c peptide alignnment

with full | eng %@agca“ﬁgg@;pfa%%ﬁ@egr,_I_XQIPBH6616C peptides. Percentage
of 004 and cel | rom i mmuni sed Cgla Pﬁgsm ng | FN- ganma and/ or

| L-2 and/'@FUW%‘F‘%%WWP%H@@F"%?W&“@ s post second
i mmurjation). Gytokl ne profile at day 21 (i.e_ 7 days post second

i nuni sat f en specific 4 es i.n i muni sed CB6F1 m ce.
Cyt oki ne E‘r’%ﬁef ?'ée'%ls p&éyuteg "('mmpnogf':’"(fémggé%ﬁsq% @%ﬁ%ﬁé'i nmuni sati on) of the
anti gen speci f(ape EB@optidpanisecomprisesruni sed CB6F1 mice. Percentage of CD4

and CD8 cells from(?gm*og@%g %E%e p,@e expressing | FN-gama and/or |L-2

and/ or TNF- al pha cyf oki nes at \%/ I.e. 7 days post third i munisation).
(ii) 2 variant of an Rv3616¢ protein sequence’ or

15 (i) an immunogenic fragment of an Rv3616¢ protain sequence; or
(b) a polynucleotide comprising a nucleic acid sequence encoding the polypeptide of
(a) '
and
(c) a non-specific immune response enhancer,

20 for use as a medicament in the treatment or prevention of latent TB.

Additionally provided is an antibody or fragment thereof which specifically binds to a
polypeptide comprising:
{i) an Rv3616c¢ protein sequence;
25 (i) a variant of an Rv3616¢ protein sequence; or
(i) an immunogenic fragment of an Rv3616¢ protein sequence,
for use in diagnosis of latent TB (such as methods for the diagnosis of latent tuberculosis
comprising detarmining the presence of an antibody or fragment thereof which specifically

binds to the polypeptides of the invention in a biological sample from a test subject).

30
There is also provided a method for the treatment of latent TB comprising the steps:
(i) Identifying a subject as having a latent TB infection (e.g. by PFD or T cell based
assays); and
(i) administering to said subject a safe and effective amount of a polypeptide or
35 polynuclaotide as describad herein (such as in the form of a pharmaceutical

compaosition or imrunogenic composition).



Cytokine profile at day 35 (Le _ 7 days post third i mmunisation) of the
antigen specific 004 response in i nmurg sed CB6F1 m ce. Cytokine profile at
day 35 (Le_ 7 days post third i muni sation) of the antigen specific CD8
response in imuni sed CB6F1 mce. 7 Percentage of CD4 and 0D8 cells from
i mmuni sed C5781/6 mice expressing | FN-ganma andfor |L-2 and/or TNF-al pha
cytokines at day 21 (i.e. 7 days post second i nmuni sation). Cytokine
profile at day 21 (i.e. 7 days post second inmunisation) of the antigen
specific CD4 response in immuni sed C57BL/ 6 m ce. Percentage of CD4 and CDS
cel I's fralspipmvided ettle C#id 3o lypenide exihe gssendnvefingatheananticture dflr 2 and/ or
TNF- al ph ki third i muni sation).

Cyt oki ne&%ﬁ'yésﬁggpg’fmqueq%?& &Iat‘%ﬂ(ﬁ '9§¥8%t ﬁa%’f rd i mmuni sation) of the
antigen specific CD4 response in inmmuni sed C57BL./6 mice. Cytokine profile

at day 3f drie- e@nboam%ytﬁe EQ%éctHHefvﬁlng TR RESRE] Wu&éatfd@%r @d?ﬁﬂcgﬁan sRgci fic CD8

response i n i mmunise m ce. Anti g uﬁs peci f CH4 T responses In

nai ve antPYERU ﬁ“?eer?%%ﬁe&laﬁlYﬁﬁﬁ‘%deEé ?’FE@F’@:'WEB@F@?EBJ@E@BMS
SEQ | D Neubjdct nialyQavedDaiot tubiradésisSe@. Hbintsat inBaiiocbAOM. Bibeiuicdis). SEQ thild No:  5:

SEQ ID 1.0 o No: 8. S LD I D No: 10:
SEQ I D k%’?‘b‘?‘fﬂmggtd?‘%g&a?@%b‘?e E%Q%E@EES%FB”HB'? (%%F“%E&“:\'%eﬁc?” bXE’P SEQ I D No:
15: SEQ f{ubenglosish: 35 SEQ ID No: 17: SEQ ID No: 19: SEQ ID No: 19:

pol ypgpti de sequence pol ynucl eoti de sequen pol ypepti de sequence pol ypepti de
sequence polypeptlde sequence strain ypepti de sequence pol ypepti de
sequenceFYPRHEBaINY RANPSAEdS B@JY'}%@SE‘QP CQ@E)‘EF@WE@%%EWBWPH@Y gﬁf‘@uence

pol ypept isteinrneguencsrfmsisie Rt v4einsRE Was6es iMeiyPEPM @ge@@aygn%h@el ypepti de

tid . t
e AR SV D LB BT SR BANR R R o e
from of RrBENGE Holvpeptide, mlynBy8@Hiéor toropesiion of th&ir8éritieo nfayaet hdveof Rv3616¢C

fr 0”’15‘/[ of Bﬁ?ﬁﬁgé?%@&] Ja%&ﬁ@t%u?féxg%ggsé{? 8o g%f%gmé]gd g 'll}%pé?ec?on 89? pRal2. of

aI pha cr HOPEUOSH): SeFh avppbRavingdeen wvw‘e%th Baeityg Brlngtte-SyernsBGED No: 22:

DESCRIPTION OF THE FIGURES

20  Figure 1: Rv3616¢c peptide alignment with full length sequence.
Figure 2: FEMC responses 1o Rv3616¢ peptides.
Figure 3: Percentage of CD4 and CD8 cells from immunised CB6F1 mice

expressing IFN-gamma and/or IL-2 and/or TNF-alpha cytokines at day

21 (i.e. 7 days post second immunisation).

25  Figure 4; Cytokine profile at day 21 (i.e. 7 days post second immunisation) of the
antigen specific CD4 response in immunised CBBF1 mice.
Figure 5: Cytokine profile at day 21 (i.e. 7 days post second imrnunisation) of the
antigen specific CD8 response in immunised CBEF1 mice.
Figure 6: Fercentage of CD4 and CDS cells from immunised CB&F1 mice
30 expressing IFN-gamma and/or IL-2 and/or TNF-alpha cytokines at day

35 (i.e. 7 days post third immunigation).

Figure 7: Cytokine profile at day 35 (i.e. 7 days post third immunisation) of the
antigan specific CD4 response in immunised CB6F1 mice.

Figure 8: Cytokine profile at day 35 (i.e. 7 days post third immunisation) of the

35 antigen specific CDB response in immunised CBBF1 mice.



SEQ ID No: 23: 5 SEQ ID No: 24: SEQ ID No: 25: SEQ ID No: 26: SEQ I D No:
27 SEQ ID No: 28: 10 SEQ ID No: 29: SEQ ID No: 30: SEQID No: 31: SEQID
No: 32: SEQ ID No: 33: 15 SEQ ID No: 34: SEQ ID No: 35: SEQ ID No: 36: SEQ
I D No: 37: SEQ ID No: 38: 20 SEQ ID No: 39: SEQ ID No: 40: SEQ I D No: 41:
SEQ ID No: 42: SEQ ID No: 43: 25 SEQ ID No: 44: SEQ ID No: 45: SEQ | D No:
46: SEQ ID No: 47: SEQ ID No: 48: 30 SEQ ID No: 49: SEQ ID No: 50: SEQ ID
No: 51: SEQ ID No: 52: SEQ I D No: 53:

Figure 9: Percentage of CD4 and CD8 ¢ells from immunised C57BL/6 mice
expressing IFN-gamma and/or IL-2 andfor TNF-alpha cytokines at day
21 (i.e. 7 days post second immunigation).
Figure 10: Cytokine profile at day 21 (i.e. 7 days post second immunisation) of the
5 antigen specific CD4 response in immunised C57BL/6 mice.
Figure 11: Percentage of CD4 and CDS8 cells from immunised C57BL/6 mice
expressing IFN-gamma and/or IL-2 andfor TNF-alpha cytokines at day
35 (l.e. 7 days post third immunisation).
Figure 12: Cytokine profile at day 35 (i.e. 7 days post third immunisation) of the
10 antigen specific CD4 response in immunised C57BL/6 mice.
Figure 13: Cytokine profile at day 35 (i.e. 7 days post third immunisation) of the
antigen specific CD8 response in immunised C57BL/G mice.
Figure 14: Antigen-specific CO4 T cell responses In naive and latently infected
humans.
15
DESCRIPTION OF THE LISTED SEQUENCES
SEQ ID No: 1: polypeptide sequence of Rv3616¢ from M. fuberculosis H37 Ry strain.
SEQID Neo: 2: palynucleotide saquence of Rv3616¢ from M. tubercutosis H37Rv strain,
20 SEQID No: 3 polypeptide sequence of Rv3616c¢ from M. tuberculosis CDC1551 strain.
SEQ ID No: 4: polypeptide sequence of Rv3616c from M. tuberculosis F11 strain.
SEQID No: 5: polypeptide sequence of Rv3616c from M. tuberculosis Haarlem A
strain.
SEQID No: 6: polypeptide sequence of Rv3816c from M. luberculosis C strain.
25 SEQID No:7: polypeptide sequence of Rv3616c from BCG.
SEQ ID No: 8: polypeptide sequence of Mtb.4.
SEQ ID No: 9: polypeptide sequence of Mib9.8.
SEQ ID No: 10: polypaptide sequence of Mih9.9.
SEQ ID No: 11: polypeptide sequence of RalZ.
30 SEQID No:12; polypeptide sequence of Ra3s.
SEQ ID No: 13: polypeptide sequence of ThHY.
SEQ 1D No: 14: polypeptide sequence of Mtb41.
SEQ ID No: 15: polypeptide sequence of ESAT-6.
SEQ 1D No: 186: polypeptide sequence of Ag85A.
35 SEQID Ne:17: polypaptide sequence of AgB5B.
SEQID No: 18: polypeptide sequence of alpha-crystallin.
SEQ 1D No: 19: polypeptide sequence of MPTE4,



35 SEQ I D No: 54: SEQ ID No: 55: SEQ ID No: 56: polypeptide sequence of

M b32A. pol ypepti de sequence of Ser/Alga nutated nature M b32& pol ypepti de
sequence of TB10.4. pol ypeptide sequence of Mb72f. pol ypeptide sequence of
M72. pol ypeptide sequence of M b71f. pol ypeptide sequence of M2 fusion.
pol ypepti de sequence of MLO3 fusion. polypeptide sequence of ML14 fusion.
putative human CD4 cell epitope 1 _ putative human CD4 cell epitope 2.
putativ 4 cell  epi e 3. pu i human CD4 cel |l epitope 4.

put at i vgs'%gﬁﬁ‘j% cel b0 pb ARENG 6’{ Q{ti@ég human CD4 cel |l epitope 6.

put at i veSERIIRNOCD4 cel polgmiptidepsmqgpertcatol Se/Atu matatddDdatoel NMitb8dA.t ope 8. putati ve
human epj.t ope cell epitope 10. putative
human %cgﬂ\l |topep(ﬁ¥peghl[ﬁe§|ve Euman cell epitope 12. putative
hurman CISE@ &P NC' 't opepd@epiiin sabereeRlMiT20D4 cel | epitope 14. putative
hunmans CL4E@ @b Noei: t opepdiprephdl &loLMRetpiRe. 0D4 cel | epitope 16. putative
humanCD4ceII |toe1 utative human CD4 cell epitope 18. putative
human 0D e;%topep‘i@‘gp WPl M D8 cel | epitope 1. putative
human CIK(QGDNoe:mtopep@yﬁe@tlae/ﬁqhmmeflﬁﬁinl epi tope 3. putative human

CD8 |1 h 5. i h CD8
cel | Cgp|§§(g|6 @8 talto:Jé%tl & %y%‘&nc@é’l l\’ﬁg%) '881; gl.oeput aﬂjt/gt L\Jﬁanug%g cel l

epi t ope SSEQMNatiaze hupelypaph®: saeuencepi MopeiBion. SEQ | D No: 57: SEQ | D No:

58: #FQ SE 61: SEQ ID No: 62: SEQ ID
No: 1?5 B NOS‘% Qp”%mﬂ"%g o éﬁ%@ °§E§O| D No: 66: SEQ ID No: 67: SEQ
| D No: 6%EQ§E€§DI:E9 No B@)’faf'\@E@maDQ% ceftgpitops 25EQ | D No: 71: SEQ I D No: 72

?EQ |S[E)Q|\9EQTI3ND$EQ g[E)QBQatlv%unﬁEQdﬂeN@pltobés 38 SESQ lS[E)QN?D Klg gEQ lS[E)QN?D
No: 82: J%%%'\?H%gz. "\E‘IﬁTﬂ“}QB 9@4‘%'%%&3”?6 No: 85: 30 SEQ ID No: 86: SEQ
ID No: SFEQEENo! B3: No s&atn@&@maam ceB@pitBE®. | D No: 90: 35 SEQ ID No: 91:
g[EBQ‘iEP l\QEQ%NDSm | C%(atl q]uma%flcc%lllltfg%'st&f?pe 10. CD8 cell epitope 11.

cel | |to e epito cell epitope 14. 008 cell
epi t ope §'§ I‘.’% %%I I eBPtﬁb‘ﬁé‘Uer‘" C@GCE@EP'FDPéﬁl tope 17. CD8 cell epitope 18.
oD8 cel Isemmmesal\gl. C@&awﬂun@aldmp@n% .top@% cell epitope 2|1I CD8 cel |
epi t ope Le epi t ope 24. 008 ce epi t ope 25.
CD8 cel |§§%i'$?e§§6. OB%"E’@%EW %‘éeﬁf?'mpﬁ cel | epitope 28. 0D8 cell
epi t ope 280 IDMWY: 3] | epuilatmdﬁmn IE8cat @bitopepliot ope 31. 0D8 cel | epitope 32.
008 g¢l | seg@iibaResd3. ObBnARdy neaqlégpge"%ﬁm 0§ cell epitope 35 CD8 cell
epi tope 36 _CD8 cell epitope 37 0D8 cel |l epitope 38 0D8 cell epitope 39 CD8
cel | epi PEPdO NS #8 cePbitaiys ugme Gt prelﬁepl tope 42 0D8 cell epitope 43
0D8 cel | sEQiIIDORe4?4 00Butatd hudRintCPrcA2piofelDd. cel | epitope 46 10 SEQ ID
No: 94:p tive. human Q ID No: 95:putative human CD8
cell epi #%gelb}@f Ji%EQ | B veqwaﬁ%tgéf?@gpﬁ%%ﬁ COB cell epitope 49. SEQID
No: 97: pSEQPMe: Aliman €D8theehumanpiDbpd eplope5SEQ | D No: 98: put ative human

COB sl | i 1. S man OD8 cel |l epitope 52. SEQ
D NS 18%%%?‘%??& EQ"" %@Pnan%ﬁa@&:}u%% e 5@ SEQ ID No: 101: putative

hurman 0D§E@éPIN°eﬁ$topePBtﬂt'V@E@ﬂ"[g%ce"f@EGRﬁﬂTat| ve hunman COB cel | epitope
55. 10SESEOIDMN®: 4¢:03: pplmativefunitsnem &0&pedd 192pi t ope 56.

SEQ ID No: 47: putative human CD4 cell epitope 19.
SEQ ID No: 48: putative human CD8 cell epitope 1.
30 SEQID No: 49: putative human CD8 cell epitope 2.
SEQ D No: 50: putative human CDS3 cell epitope 3.
SEQ ID No: 51: putative human CD38 cell epitope 4.
SEQ 1D No: 52: putative human CD8 cell epitope 5.
SEQ ID No: 53: putative human CD8 cell epitope 6.
35 SEQID No: 54: putative human CD8 cell epitope 7.
SEQ ID No: 55: putative human €D8 cell epitope 8.

SEQ ID No: 56: putative human CD8 cell epitope 9.



SEQ I D No: 104: putative human CD8 cell epitope 57. SEQ I D No: 105:putative
human OD8 cell epitope 58. SEQ I D No: gl06: putative human CD8 cel | epitope
59. SEQ ID No: 107:putative human 0D8 cell epitope 60. 15SEQ | D No:

108: putative human CD8 cell epitope 61. SEQ ID No: 109: putative human CD8
cell epitope 62. SEQ ID No: 110:putative human CD8 cell epitope 63. SEQID
No: 111:putative human OD8 cell epitope 64. SEQ ID No: 112:putative human
CD8 cell epitope 65. 20SEQ ID No: 113:putative hunan CD8 cell|l epitope 66.
SEQ | D Negeqliphiquyrat i veumin@hukdBcDe Ll eéppopeole 67. SEQ I D No: 115: putative

human | epLtope 6 D tive human CD8 cel |l epitope

69. SESD%% NG DB: put a&”ﬁ}'ée E&Hﬂh‘;%@'}%ﬁqﬂ% tﬂat ope 70. 25 SEQ I D No:

118: put atsiP@elDhigrea: 0D8 raxdtive birnaroPBs gdll e&@ 140 No: 119: putative human 0D8

cell epi EQ | CD8 cell epitope 73. SEQID
PR 6950 | Rubldive ﬁgrﬁarpebgw&.t SR

No: 121:p VE "human Q ID No: 122: putative hunman
0D8 cél | &8 o 6715, 3@U@@WD“M)CD§2®}?R}P%&M& human 0D8 cel | epitope 76.

SEQID %Eelﬁﬂmpl@;tzat | vepdwngﬂu,qgﬁcgglcéu gmblgé)p@ 77. SEQ ID No: 125:putative
human 0 cell epitope 78. ut ative human 0D8 cell epitope

79. SEQ SENE Nqﬁ pepm%wihu'gsfsﬁaaf’ﬁ'%to ¥8: peptide 2. SEQ ID No:
129: pept igiey B N&E@ | D Naitatil3 BuneptDd eellepitopd 17. SEQ ID No: 131: SEQ ID No:

132 SEQ&I%& ’BONOJB%S SE%tatwe ll§|lon'uam 8‘63 cell epitope 18.

10 SEQID No: 66: putative human CD8 cell epitope 19.
SEQ ID No: 67: putative human CD8 cell epitope 20.

SEQ ID No: 68: putative human CD8 cell epitope 21.

SEQ ID No: 69: putative human CD8 cell epitope 22.

SEQ ID No: 70: putative hurman CD8 cell epitope 23.

15  SEQ ID No: 71: putative human CD8 cell epitope 24.
' SEQ ID No: 72: putative human CD8 cell epitope 25.
SEQID No: 73; putative human CD8 cell epitope 26.

SEQ 1D No: 74: putative human CD3 cell epitope 27.

SEQ ID No: 75: putative human CD8 cell epitope 28.

20 SEQID No: 76: putative human CD8 cell epitope 29.
’ SEQID No: 77: putative human CD8 cell epitope 30.
SEQ 1D No: 78: putative human CD8 cell epitope 31.

SEQ ID No: 79: putative human CD8 cell epitope 32.

SEQ 1D No: 80: putative human CD& cell epitope 33.

25 SEQID No: 81: putative human CD8 cell epiiope 34.
SEQIDNo:82:  putative human GD8 cell epitope 35.

SEQ D No: 83: putative human CD8 cell epitope 36.

SEQ 1D No: 84: putative human CD8 cell epitope 37.

SEQ ID No: 85: putative human CD8 cell eptiope 38.

30 SEQID No: 86: putative human CD8 cell epitope 39.
SEQ ID No: 87: putative human CD8 cell epiiope 40.

SEQ ID No: 88: putative human CD8 cell epitope 41.

SEQ ID No: 89; putative human CD8 cell epitope 42.

SEQ ID No: 90: putative human CD8 cell epitope 43.

35 SEQID No: 91: putative human CD8 cell epiiope 44.
SEQ D No: §2: putative human CD8 cell epitope 45.

SEQ ID No: 93; putative human CD8 cell epitope 46.



5 SEQ ID No: 135: SEQ I D No: 136: SEQ ID No: 137: SEQ ID No: 138: SEQ ID
No: 139: 10 SEQ ID No: 140: SEQ I D No1gl4l: SEQ ID No: 142: SEQ I D No: 143:
SEQ I D No: 144: 15 SEQ ID No: 145: SEQ ID No: 146: SEQ ID No: 147: SEQ ID
No: 148: SEQ ID No: 149: 20 SEQ ID No: 150: SEQ ID No: 151: SEQ ID No: 152:
SEQ I D No: 153: SEQ ID No: 154: 25 SEQ I D No: 155: SEQ ID No: 156: SEQ ID
No: 157: SEQ I D No: 158: SEQ ID No: 159: 30 peptide 5. peptide 6. peptide

7. pepti eptide 9. t|de eptide_11. peptide 12. peptide 13.

pepti de %EQqBé\ggf%‘e 15P “E’gb({) Hent .3??@65%9?8417 peptide 18. peptide 19.

peptide BEQ Ipept Bote 21 pu;memmﬂlmnzmammtepme% peptide 24. peptide 25.

pepti de %EP lqu?&?ge 27. “@ﬁfﬁfwﬁ%" Ht +49. peptide 30. polypeptide
m

sequence O 30 6 ercu 03| S Rv strain. polypeptide
sequenceS6f IRMBE6C fr eutalive humrerCof calliepitos®@y strain. pol ypepti de sequence

of Rv270éecf IHONG: - tUb%Fa‘kN:@@rﬁan"@ﬂﬂeu%tpﬂ@derm DETAI LED DESCRI PTI ON
Currentl vacci nation with |ive bacteria is the nost efficient nethod for

i nduci ng%PdPé%q P%e i mPykRiYs/humaeCib et sPBRPo0I- Mycobact eri um enpl oyed for

}v[hi ; pur BEEID i$o: Ba@ijl I L;F,ta@a%mﬁglﬁc[)@&m@m,p@ f(gBCGL,O an avir El ent f strai ndof
ovi s evel oped over ears ago. However, the safety an

ef fi cacysgf3J '@%m§1a sc?b' e qu@o(ﬁrﬁgg%jleerpggpe ahil e protecting agai nst

sever e diEECESNAAZS estpatatiomhimarcBiD$ delleapitofB@B. does not prevent the

est a%' s@ﬁ%ﬂb 194 1b§t e”tpui'é'ﬁve %ﬂcb@@&ﬁép\{@ﬁéﬁn of pul nonary di sease in

adul t Addi t1onal I'y, countries, such as the United States, do not

vacci nat 5591'@ @%ﬂ@?f al m&‘ﬁt‘lf%hwfﬂh‘;@%P@'%@?ﬂf’? Al nost all new generation TB
vacci ness@mlm@m%curr,;@,fgt.{,yhd,rnarpdm@b@pépugl@\/ﬁ opment have been 5desi gned as

pr e- expo e vac se, i ncl nit_vacci nes, which have been
parti cul C{/'Delﬁ? éb?l ve H“F??'B%B%‘P?fhég?ﬁ%ﬂ?ﬁ K% $hduced by prior BOG

vacci nat iS64) 10eMal 18dv an qetktive temary CDH aelt apitod 60vacci nes which aim to replace
BOG wht h 8y @ 4. fihs! entpu@d}gé AimsPEBE cﬂf%}ﬁ(bﬁbsﬂ Al t hough these vaccines aim

to inprove resistance t ect1on, |kelyto be | ess effective as
post - exp&F B e Pher aﬁ&ﬁ“l"’%hwfa%‘tpﬁﬁﬁ‘l ?PitPRR ©ht TB cases (Lin MY et al

gndocr: nsecl® Met1abol i q:ﬁm.bmm& %ﬂ@élﬂ@{t&peﬁ@r ug Tgrgets 200ﬁ 8: 15| 29) _
ever a e prateins are_sLr .y expressed during the early

st ages og%@orﬂ‘géﬁih urft ‘f"% 't"?"%%cﬁé\?glp%é%%e é‘ﬁown to provide strong

prot ect i VBEGRLf Neddy: | n awtrahumarc CDA&eN enilopd@®l s. However, vaccination with
anti ggns aiy hnargshi gmdatgégﬂ,g%@gawrémpég@ early stages of 15infection

may not provi de an opti I mmune response for dealing with | ater stages of
i nf ect i orPERHREYeral14: corﬁLF%WCBHWP'F@D?W@" ¢Rlee? 66t ages of infection may

requi re BEEIDHowhiBch afmtﬁeagmgm cDBeell éfweppes.t i cul ar antigens which are

expresse expo acecin which directly target the
dor mant %eﬁilﬁg 1t1t:’bact%lpﬁ1 'é{erl?ﬁv 'é?@gcﬁl B%Egt ecting agai nst TB

reacti vatﬁEﬁth Nixeréby emhadiveihngaTBD8aall elope 60- even enabl i ng cl earance of
the i-af ecdd@h nb MBCCI n&]t%tﬁ%@lﬁl‘ﬁ%{%&ﬁ%ﬁ@&lto;§7$oul d therefore significantly

and econom cal |y reduc I nfection rates. Subunit vacci nes based
on | ate StEYE BAti'gens l?}gi’ﬂ"ﬂ hymae CH8 <l #p1o8@d2i n combi nation with early

25st age agHQ mens 120: pr omtmeammuh tophasepiopegsne. Alternatively, late stage
ant1 9ens SOUIEBEAPEd LLGRTPRETEy GftREeye 5CG vaccinaly on (el ther by
r econbi naQ BOSost22ai ns;)utatlve human CD8 cell epitope 75.
30 SEQID No:o123: putative human CD8 cell epitops: 76.
SEQ 1D No: 124: putative human CD8 cell epitope 77.
SEQ ID No: 125: putative human CDS cell epitope 78.
SEQ ID No: 126: putative human CD8 cell epitope 79.
SEQ ID No: 127: peptide 1.
35 SEQID No: 128:; peptide 2.
SEQ ID No: 129; peptide 3.
SEQ D No: 130: peptide 4.



Rv3616¢c, al so known as M b40 or HTOC1l, has previously been inplicated in

t he i nmune 30r esponses associated wthitubercul osis (see, for exanple,
W98/ 53075). Al -Attiyah et al. din. Exp_ |Inmunot 2004 138:139-144 have
shown that Rv3616¢c is well recognised (through PMBC proliferation and

| FN- ganma production) by pul nonary tuberculosis patients. Miustafa et al.

I nfect | mun. 2006 74(8):4566-4572 have investigated the recognition of
Rv3616¢c by M bovis infected and BOG vacci nated cattle. 35 13 Genetics
2008 1. 1@e@minemstihe teshibeg. of differentially expressed proteins in
activel yg%}gd/ﬂt_e@tzl y inf at gd i ndi vi dual s (Schuck SD et al. PLoS ONE 2009
4(5) : e55909% WP macr'i’)eﬁﬁ Y8s have been shown to act as the principal

ef f ect or sSE} |Moxﬂ3&cterﬁxenﬂﬁ67nnuni ty, T cells are the predom nant i nducers
of such i he es role of T cells in protection agai nst

t uber cul oésgl&slﬂ?é%l -Eustr "%p?gégy the increased rates of TB reactivation in
human Si mikdedeNpci3éncy mentidg9i nf ect ed i ndi vi dual s, due to the associ ated
depletio @ﬁlﬂgﬁlgﬁ cel J)e%udgq@thernore adoptive transfer of CD4+ T cells
t aken at the hei ght of primary inmune response to M tubercul osis has
been showF®H Bent¥r prEﬁFﬁ'é?f‘lm agai nst M 10tuberculosis in T cell

defi ci entgra aeNoQOage et pghiad 1Bxp. Med. 1983 158:74-83).

Mycobact e ive 00 cell s have been shown to be potent producers
of y- mteé"ér(gr%h'( N-y) P leﬂf’gﬁ in turn, has been shown to trigger the

anti -1|@/ccﬁﬂh1lEQNna140effep@p;ldeﬂdmacr ophages in mce (Flynn et al. J. Exp.
Med. 199 %&%49412254 t¥biske the role of IFNy 15 in humans is |ess

cl ear, st?%%(lzes have s MM\Eat 1, 25-di hydroxy-vitam n 03, either alone or
in combi nSE@HNgj 142: IFI\P@Dt@Ff‘ Bunor necrosis factor-al pha, activates human
macr ophageso i Nonthi t M;ptm;gber culosis infection. Furthernore, it is known
that | FN- macr ophages to nmake 1, 25-di hydroxy-vitam n D3.
Si mlarlyé'(E(iﬁh[lt)ﬂélgz{fkl n- ?L"Zp F L®12) has been shown to play a role in

sti mﬂlmtllﬁ‘@(}n@ss\iosiéw'lce peptle 1®uber cul osis infection. For a review of the

i mrunol ogy M ﬁtpnlube 8;5[ 49 '05 i nfection, see Chan & Kauf mann,
Tuber cul OSI s at ne rot ection and Control (Bloomed_, 1994)
Tuber cul oBFS 1 e 144 R@i?ﬂdﬁr?d Garay, eds., 2003), and Harrison's

Princi pl esgQfip INat mgnal Megligeizne, Chapter 150, pp. 953-966 (16th ed.,
Braunwal d ~.eds. ., 2005 - .25 The present invention relates generally to
t he ident?'ﬁgﬁéﬂ\l oﬂ‘ﬁg 5@% as a TB antigen which is associated with

| at er?0 TBSBQJD thNe: 1%]: at edegigiel’dds and uses in the prevention and treatnment
of |atentgdB pqdidfe prbg%ﬁjgté son or delay of TB reactivation. The invention
t herefore provides_an C protein, variant thereof or i mrunogeni c
fragment SB@ PRy &% PB%F' déynucl eot i de encodi ng said protein, variant or
fragnment , skQnpwee 153 t hpepticeazyoent or prevention of |atent TB. Suitably,

t he use necjfically ijy the treatnent of latent TB. Alternatively,
the use :‘géaﬁg Nsdg?%w plpg‘?/téﬁtalgon or delay of TB reactivation (especially
the d25aySah: IDBlo: ¢3Et i va?btmazgf or exanpl e by a period of nonths, years or
even i ndefsbalbg\]oy)' 35 'BQ "Mycobact eri um speci es of the tubercul osis
conmpl ex"” 1nclu ?% CI es traditional I{qﬂgona dered as causing the

di sease t 8perIBN®IPE, a@o ptida sequpeen el el PRATBh it fubmiTriaeia H3GRgstan.
opport uni SELADMELEERS t PBkypSRME Qeduddes 6URDSES: fAMtiM. 1BBretiosie RISERV Strdimune

M bovt <. b RTRE can v”°h 3Singr b D B Ftiabs Mo A e

genavglhse, M haenophil um M kansasi i, M simae, M vaccae, M fortuitum
and M scroful aceum (see, e.g. { pl es of Internal Medicine,
Chapter 150, pp. 953-966 (16t h Eﬁﬂ@aunmﬁg‘r@ at, eds., 52005). The

present invention is particularly directed to infection with M

tuber cul O@Uﬁem}h@ac&ﬁéﬁan vaﬁ.tnwﬁaa@ﬁaegmeomast reﬁt;@msnéteomr inBlid@cd pre@ctive- 9-
infection by M tuberculosis) w mani f est ed di sease sg_ npt ons and/ or

| esi ons (gnm@ram Jhemost q?quwr@aaerﬁmg'@p'eyﬁ#d%%)wf% FePaclrske™etigct i ve

i nf ecb on'Guenfl @FE@WNEA mﬁ@:ﬁt teIH ofcm ﬁ'dv@'ﬁ:\ﬂhiﬂw viadfdecdioma’ ovelesoweamag@n i nfection
(e.g. infection @% I\{l cuI 08 wi t hout n| fested dte &n nz'ﬁasgrrs
andl or | eSPOBREST B STRRIAT RITERDLT Sl Peoben ol uRIRsy Wl drcing 46331 C" o m
"primary bubes diuéminséhifeﬂétmhsjn tioldadn, BCGaloes hbtpesen( thersthelshakntalatdnt GBsease
synptons) 15directly following infection (e.g. infection by M

tubercul osis). See, Harrison's Principles of Internal Medicine, Chapter
150, pp. 953-966 (1l6th ed., Braunwald, at at, eds., 2005).



The terns "secondary tubercul osis" or "postprimary tubercul osis" refer to
the reactivation of a dormant, inactiye or latent infection (e.g. infection
by M tuberculosis). See, Harrison's 20Principles of Internal Mdicine,
Chapter 150, pp. 953-966 (16th ed., Braunwald, at al., eds., 2005). The
term "tuberculosis reactivation” refers to the later manifestation of

di sease synptons in an individual that tests positive for infection (e.g.
ina tuberculin.skin test, suitably in an in vitro T 25 cell based assay)
test but OHEASMAB HaYEoamy diserte lublde %Wa‘hism%@%@?ﬁlﬂ%ﬂﬂi“agnost iC

t est i ndienséeStatdapdo ddbeadcmeievthelgederal publRfvetiesdagdnawever, the indivi dual may
or may not have previously mani fested active di sease synptons that had been
treated sufficiently to bring the tuberculosis into an inactive or |atent
state. | Almgdtall haw pereodion I8 atdinets whithtase surfeptly inhbnigal deeitpinent hatelbagn or

L oAt B NeQlndd T L LRSI VoBA: YRELRAEA G BEN AL Bl ch Raibobhd) YT dual
30mani f esting actlve synptons of di sease drug resistant”

t uber cul §8ftisVigf gffestivedn E‘PPSF'W Ewungnindecey, byiﬁ‘iﬂre%(@(ﬁ G?FCW‘“M' apg pdiapegddne s)

wher ei N riiRohdttl vabengst it hitnSo Rtach @% \ﬁiﬁrﬁhbrﬁ eficicki ardRA shier GrairsS

resi st ant e or nore of so-call e " chepot her peuti Cc agents
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ei t her '



singl e- or doubl e-stranded form The term enconpasses nucl ei c acids
cont ai ni ng known nucl eoti de anal ogs onznodi fi ed backbone resi dues or
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strain was previously analyzed by genom c del etion anal ysis (Gagneux at
al ., PNAS 2006 103(8):2869-2873). 181492 - Isolated in San Francisco in
1999 froma patient born in The Philippines. This strain was published in
Hirsh et al. PNAS 2004 101:4871-4876). 5T85 - Isolated in San Francisco in
1998 froma patient born in China. This strain was published in Hrsh et
al . PNAS 2004 101:4871-4876). EASO54 - Isolated in San Francisco in
1993 froma patient. born n I ndi a. straj revyiously anal yzed by
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het er ol ogous to,the native sequyence but are incorporate e the
Faci1 1t B Tech seroHoayubiel G B PORB B LB € B THADGPT S0 met al

af fi ni tydehrenhitaogveaphaterntaseation (d.dM@ctiobGonét albeyubpenkivegHameons esence or
absepge S@'En&p:Qé St hBhal FedlQhe, (Hhagfeg%(f EB%@%G& i Béi‘ear@mvvﬁm Qf oV lgBW Of

5eI|C|t|n8 desirabl e 1 nmurie response agai nst the reference proteln
However , 28@)avoi d the risk of an adverse reaction against the his-tag
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30 manifesting active symptoms of disease.

The term "drug resistant” tuberculosis refers lo an infection (e.g. infection by M. fuberculosis)
wherein the infecting strain is not held static or killed (i.e. is resistant {o) one or more of so-
called “front-line” chemotherapeutic agents effective in treating tuberculosis (e.g.. isoniazid,

35  rfampin, ethambutol, streptomycin and pyrazinamide).



20(1) as two individual polypeptide conponents; (2) as a fusion
protein conprising both polypeptide cegponents; (3) as one pol ypepti de and
one pol ynucl eoti de conponent; (4) as two individual polynucleotide
conponent s; (5) as a single polynucleotide encoding two individual
pol ypepti de conponents; or 25(6) as a single polynucl eotide encoding a
fusion protein conprising both polypeptide conponents. This flexibility
applies equally to situations where three or nore conponents are used in
conbi nat iToe. terhlommemmg feaistaonuent iReefetd to b6 irtddiem(eCte Fifdoiibh By Mhat when a

nunber of nt s res nt they ar contalne n asingle
fusion pr'g erftﬂg%ﬁ Ee'ﬁgﬁ@ é" ‘éﬁ%%%"i‘“ﬁ%tg%fﬁ‘af ff(fg'igg}? protein. In one
enbodlnenmembﬂEHQEWNM@ﬁnE@ﬁHHWéwﬁnﬂhgpr@uﬂ@nments are provided as

pol ypeptides (e.g. within a single fusion protein). In an alternative
enbodi nent of the invention all antigen conponents are provided as

pol yndc| dbicha@sthpepguticgagithigiass 9o RhagpreticdagesUsRwvasndhwddntieditiy a

singl e fl{&!a@ﬂb@(c@lbﬁb g .faéct.039¥w@5}cgﬂa§@y FExEﬂpﬁl%@ Bh%@& dg.ém Qaérw &edFOr
i nst ance, the nucleic acid aé%ﬁl cal 3/ reconbi nant | ced havi ng t wo
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het er ol ogous. pol ypep acterium
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li nker. 'Eh&rﬂﬂdaafs)lﬁﬁttHa@ﬂ%mﬁﬂétfﬂté’dgjr&@%siﬁst:hﬁb@m dﬂé@t- RloFe %ﬁhrte}’@r'ugélinbhﬁdé' nked
C-termnu I, NUS the -term.nus to

St orm kgt bR R AR iR iRy el athine s eia K Iaeh The
pol ygeépt i atdsapfeomien.f Seihamhapnapbgitalcaanierd neviangd orGhepter FhiolsGacemamahd o
refers to@ﬁ@é}ﬁseméaﬁﬂav,ﬁéaber B S0 RL A0S, F%%ﬁféwgrﬂh_nrﬁbﬁﬁaéd g al l'el es,

mut ants, 1 mmunogeni ¢ fragments, and interspecies honol ogs of "t he ‘anti gens
15t hat make up the fusion protein. Mycobacteriumtubercul osis antigens are

cl\i;scL i bedrHertefaed ‘golﬂiepﬂ&ia , “phipticar Q\@%i)t@@@d &&?8&ter¢ﬂéﬂg@hbl¢h§rﬁtﬂ§ egelthe entire
cobact er | um t uber cu ngi rom ot coba rlum
speci es LS FBRS 4f P R " P et P R P R g S P &

e. g. ,2Wsi mg‘emmmﬁérealdn@aransaowcul gemidceshminetia of &l excrspbeihghatuilly ocgnnm:gt her
met hods  knake atia, ars%‘ﬁ%s@énaﬁmalu;odcnn.hggm% u.d%ogjme@mdoq'raa.%\ug e s and

anti body bindi ng 20assays. The term™fuse refers to the cov I nkage
bet ween twn@aw@ PRPTPT SRRl 8 PpiyesriAe prordinato theretnst ppention ullwoasiat only

typi cal | yofinaturaigl ovdurirdy paipd h&l@ rdaRInes, eshdchby thdid e@itnbYckio efRBBd B fher or Vi a
an am no aC|§ Ilnker Optionally, the peptides can be joined via

non- peptﬁﬁ@ ovaPent | i nkages 25known to those of skill in the art.
Exemﬁﬁﬂylhﬂ t ubercul osis antigens which may be conbined with Rv3616¢C

i ncl ude ofg t@lrm o Kb (’Qelg 10 ;ratﬁ%lléogcﬁl'}ﬁ“ua Fﬁtgfgnngeglc?n‘gﬂo%cglgr%'v? il Rlamido t he

foll owi ng (such as one or al°S6 known as

DPV and ReFidanglogs aﬂ%é"”b’@laﬂﬁ'éﬂ'ﬂeﬂ%ﬁt ddunstiprningr mees il tadwawetusdy in SEC/ 1D
No: 102 odccMBifld aRé28id6.C BbWIrdIp oSftringlR ey a&&k]dre&faﬁle kRlcddd BY th@lgeAdticl our nal

of Lol g LSGe IRk e 8% O par T L grser (3 (RS e
resi difes @ibyg@atametenaBERphispNoserbe2 AafindARe7Zrat4des refefhie domipburidanigit h
pol ypepti f%e%%%%sﬂ thQ'g[ sltlrubtﬁresagoa%turglly%gjrjnpg mino%md i.e., an a carbon
' that is bound to a hydrogen, a carboxyl group, an amino group, and an R group, e.g.,
homoserine, noreucine, methionine sulfoxide, methionine methyl sulfonium. Such analogs
have modified R groups {e.g., norleucine) or modified peptide backbones, but retain the same
35  basic chemical structure as a naturally occurring amino acid. Amino acid mimetfics refers to
chemical compounds that have a structure that is different from the general chemical structure

of an amino acid, but that functions in a manner similar to a naturally occurring amino acid.



21 (ii) MDb9.8 (also known as MSL and R4287), the pol ypepti de sequence of
which is described in SEQ ID No: 109 pf§ W98153075 (fragnments of MSL are
disclosed in SEQ I D Nos: 110-124 of W98/53075, SEO ID Nos: 119 and 120
being of particular interest) and also in Coler et al Vaccine 2009
27:223-233 (in particular the reactive 5fragnents shown in Figure 2
therein). The ful I -l ength pol ypept| de sequence for Mb9.8 is shown in SEQ
| D No: 9; g1(b||| { a$l%hr|i lr .as ﬁA M., Ml -A and Rv1793) the
pol ypept Pl 8% Gt SRHIEH? Y&C&gw?fﬁ@aaw OGEF TR RGP 2AYOBFE W98153075
and in Ahstmcadylaeatually 4@Joing aainockidBodan partau=althobé dindibreid? 86ébdéd bpthe559
(fragme%él.lect\»f’I MES are disclosed In SEQ ID Nos: 17 and 51-66 of W098/53075,
SEQ I D '? 1, 52, 53, 56 and 62-65 being of particular interest). A
nunber of pol ypeptide variants of MIl are described in SEQ ID Nos: 21, 23,
25, 24, MNuckidacd rQErsV@@&&?rﬁﬁZﬁcl@d‘iﬂeé & r@o%&ﬁﬂeﬁnd%lyﬁ@%tﬂ%oﬂﬂ either
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SEQ | D Noucldi¢ acid\and RéaBH afeaimsiabidizedvim amahte 3MaNo tier referarice antléajidas. t he

pOleiP@ pt EQ&'mEI@Q H@?Jﬁﬁamlodé’”r‘lc‘ﬁﬁe' éwtr%ﬁﬁﬁﬁ.{ala&ﬂ Eg%fﬁﬁ%}d%%ophfggg&a%%eé 98460

ournal O mmino
full -1 en@'teﬁhyi;m%ﬂ'é%ﬂe&ec@"é'qﬂ@hﬂéhﬁmhomgﬁQr‘%’”@ﬁymﬁmuq'w@mpﬁ@dﬁo 12; (vi)

TbH9 ( al aacikioavits @AY bSHablykHe38n “nLBERRkidareRe BRIy IdaurRe] Ypepti de
sequence i.n SEQ I D No: Wg97/ 09428, and also in

o 1'on- o0 Sy Poriiepish e PRI TR eS8 5091 2950 and Skelly ot o
Journal of 30l nmunol ogy 2004 172:7618- 7682 The full-1ength pol ypeptide

i/ﬁ‘_ quegce ks ShERyideS nc‘ﬁgﬁ?éM" a'p@rt ddeNCacidlebqu %ﬁ’de'ﬁso% P%{]ﬂ& (eﬁéo%?%alé Wn - as

CC2 and Ry0915c) the e sequence o escCri In SEQ I D
No: 142 &Pspp@ERRo9df \emwtﬁ eeeb(agaMenq@@)coﬁwqbﬁt't%ﬁk@nds5et al

Jour nal eémblmﬁ@h%ﬁu&@@@ a4 0l 44 Ho-sédddhce Egichiy Inbichiea %uhal:‘n’é@it YheRd €le
sequence _for M al. so

coaaence shilonks Biblolgad08e0), Berly dhpRtE Sra Rt brotamaey SRYERT | bed

in SEQ | by Benerdl® sefiuande7ih 0OLAsh thBNAositionSEGd B ioe sél@ét)ad gmall) cudSwriensen et
al | ﬁbecgumtm trrmuéu Bé‘ae]a%gl%r@ aﬁag;l@m;.aagmg éztg; | e cgg)(gmdﬁggypeptl de

sequence f hown i n ex antigens
(e.qg. Agéglﬁo%f"@g”l(%’i%kaféaf bbﬁfc’é oy 360 4R05-3508 Roaﬁ'rc%qéﬁ Wlas fbpB
and Rv 188w rabéscho Boe( 14955 URRaerm hadlei€XadRlueed interdiaRgeibly vath gahe,ldiigCt i On
and | nmu 2 i.n Huygen et al Nature N@dlClne 1996
2(8): 893ﬂggé\%$%%m?wa% éﬁéFﬁ”H%WﬁB&pt|de sequence for Ag85A is shown in
SEQ I D No: 1016 (the mature protein of residues 43-338. Le |acking the

si gnak PaRlihdSaigIRiSk RferBatd ﬁ&@&g& E%eﬁ%%}n O-EQ%HB\H* {hreeelgﬂe%rgylpl%ggﬁ ptide

sequence for Ag85B s shown mat ur e

resi dues Py fhegrs- 'e#eréqu’%'[@F%mﬁ'PF@dqudh%dUPﬁébN 00*@@1'%“@ﬂ9'ﬁ‘éﬂ*@rﬁcul ar

i nter est)t:orrﬂ:r'ﬁésian AlpRatiddsyikedlsh] May B4 &RerkAQYBy BSir BSMMOAR dcr%f e-Which is
descrlbeg n bon et al Journal of Bacteriology 1992 174:1352- 359 and
Friscia lnl cal and Experinental |nmmunol ogy 1995 102: 53-57 (of
particul ar |nterest are the fragnents corresponding to residues 71-91,

2 pha0cy oy oA CRidehad e seafidfoer 4 s TR s ARHP S Bao BBRRRG T
Rvl 980cPf%ﬂ9€W’ FEQHe Net 1 pratharpelquisHesreef feam sblyaelianigdim sreirsraide of

| munol owbea&,&@sﬂcanﬁ@% @ Oa sﬁaeesfsuhrl ad W%ercpekmn@mdv@eorwmﬁﬁmf&ra MPT64
is shown in SE emature%otelno resi dues 24-22 )

| acki ng (&S é{f" 5;983?? at : BRYTREMBRLPPRTHNEC PR BRbcaupes wwtumsﬂc

infections such as lung infections in immune compromised hosts (e.g., patients with AIDS),
35 e.g. BCG, M avium, M. intraceliulare, M. celatum, M. genavense, M. haemophilum, M,

kansasii, M. simiae, M. vaccae, M. fortuitum, and M. scrofufaceum (see, e.qg., Harrison's



(xii) MDb32A, the pol ypeptide sequence of which is described in SEQ I D No:
2 (full-length) and residues 8-330 of 19EQ I D No: 4 (mature) of WO01/ 98460,
especially variants having at |east one of the catalytic triad nutated
(e.g. the catalytic serine residue, which may for exanple be nutated to

al anine). The full-1length pol ypeptide 30sequence for Mb32A is shown in SEQ
I D No: 20. The mature form of M b32A having a Ser/Ala nutation is shown in
SEQ ID No: 21; (xiii) TB10.4, the full-length pol ypeptide sequence for
TB10. 4 i Sp&RapMy drthtSRR Mddidv, CRater3B0, @3 963ude, ReR 3G Grauhiwaldf atlal.-ddengt h
polypeptiéﬁé equence for Rv2386¢c from Mycobacterium tuberculosis H37Rv is
shown in ‘I D No: 158; and/or 5(xvi) Rv2707c, the full-Iength pol ypeptide
sequence for Rv2707c from Mycobacterium tubercul osis H37Rv is shown in SEQ

ID No: 1 [..C 1] r i ns such
as (2 1o grE DRl PRE SR MBS Shocspithe B, b Bim B AMR e SORRCAALP ® 7T
exanpl® ibe whbcdrsemvdamand s semspf dineihsigiicencea Sulaiy, 2. Rmﬁéﬁmptwe@u de
Sequence éPJnVMI ﬁZ%fM'tﬁbms'M i %%o'lﬁeﬁ%e s@qﬁno@f@%ﬂ@@.’f 131}.3%%?1@) In
SEQ I D No: %ﬁ? In el ky et al Journa 8% 172: 761 7682
(where i t%i% ?J@ﬁ“&tt'é%fﬂ%frﬁmﬁpqmméﬁf’ HP@G?H’Q@S?W%(SH%@R %‘%ﬁh B Hagam
lig Ih I tseg ABnd hﬁat@fn@}ieﬂtﬁalﬂﬁﬂ:\fWnltdb@ﬂ:u@%mh:h)érd\éé%@aﬁted @.mb@gmsimh@@gl onalS EQ
i stidi resi e _po enc I i.S_shown in
D No: | 2aMOR G EsS PRI Breipa iRy SR b e bl B At bR () e
wher e1d heStaihabliteestiecludee resi due has been replaced wth al ani ne)
conponents, for exanple in the formof a fusion protein, such as M/2. The
pol ypept | de sequence of M2 is described in SEQ 201D No: 4 of W2006/ 117240
(CDNA in SEQ | §Pf3513)trappreiseibierand Medeiskdites an optional doubl e hisfidine
to aid manufacture, when utilised in the present invention M2 nay al so

A R R R L TR o
are of5parti cupqulatiotse Mestbpes of the Hmrlyrpé@niydﬁNsa@uma@e:sfs‘mmmmelbsersfwm in
SEQ I D No:- 24; m%r'i-’an ?tsgftﬁgﬁﬁf‘ldq%‘mé Al %fprelggmgtw% othet}?rn@wégtﬁ%nge@&]ﬁd M b4l
conponents, for ex usi on el'n, such as b71f.
The polypeptld@ﬂﬁﬁﬁu he dleteriands71f is described in SEQ ID No: 16 of

W99/ 051748 (cDNA in SEQ ID No: 15), where it incorporates an optional

His-tag to aid rifjcation, when lised vention

sui tably w bl IRV R kR S e Rk o Paterdr eeluRBED SRR b oy 16
from #@991051748. The pol ypepti de sequence for Mb7lf is showm in SEQ ID
No: 25; (d) asQilisnafjt LSRNt B Wirdo RO U -4 SRd

hi sti di ne re5| ue{s%‘tso adl%me% g%g}%ﬁn )IY% Erghé)a rﬁs % g r\%%r exanpl e
in a fusion prbtiéan. The polypeptlde 355equence for an M72- M b9. 9-M b9. 8
fusion is shown in SEQ ID No: 26 (M2 fusion), when used in the present

i nvention, the - 9.9-M b9. 8 fusio t.i onal | 24 incorporate a
Goubil e bi'st i o KONGETEE Y ov ais R ERALRRE eoR i erisi et fi6NGRl
manuf a6t ure; genthafrizanbi nati on of M b72f or M/2 (suitably w thout optiona
hi stidine residues to aid 5expression) wth Ag853, for exanple in a fusion
protein, such Mbl03f. The pol ti de sequence of M bl03f is described in
SEQ I D No: 18 b&f- Hghsuaymporited if émg(om\CIBElQ e siugy tmmtra'wwf@uncttmbﬁcfw?mr at es
an optional H gsh@gn Eﬂoﬁ%ﬂe@hﬁn‘ dcrug?@ée'ré)éhd raBEniUb rddchrchitrdbeh erRkaRey

i nvention suitabl espQ acid residues 8-1016 of SEQ

BNt 98 Tronfsbmbostar gt as oeon e el oL est o

30
94 _M4241A - Isolated in San Francisco in 1994 from a patient born in China. This
strain was previously analysed by genomic deletion analysis (Gagneux et al., PNAS
2006 103(8):2869-2873).

a5 02 1987 - Isolated in San Francisco in 2002 from a patient born in South Korea. This

strain was previously analyzed by genomic deletion analysis (Gagneux et al., PNAS
2006 103(8):2869-2873).



10MLO3, i.e. MDb103f incorporating a Ser/ Al a nmutation in the Ra35
conponent, when utilised in the presemg invention suitably MLO3 corresponds
to ami no acid residues 8- 1016 of SEQ ID No: 18 from W03/ 070187 wherein
the Ser residue at position 710 has been replaced with Ala. The pol ypepti de
sequence for MLO3 is shown in SEQ ID No: 27, when used in the present

i nvention, the M/2-M b9.9-M b9.8 fusion nmay optionally 15incorporate a
doubl e histidine following the initiating methionine residue to aid

manuf acture; (f) a conbination of Mb72f or M/2 (suitably w thout optional
hi stidi ne resTeesolhted & Shrebepriatss iroTgo9Watrha Pdtibdtbor ioThe Raifigdireesi Thim f usi on

protein, such_M af . : i b114f is described
in SEQ ID No: Stﬁgé’%%‘ WB%%%%W%%WP@@%@?@%E@V where it
incorporates an optional His-tag to aid purification, when utilised in the
presegt i nveniaonssiieh abdsh MRdkslin PRBHERPORIRA IRrRICN OBl stF APl EIES
8-1154 of SEQ ID No: 16 from WO03/070187. Al so of particular interest is
ML14, i.e. M B4PlifedinEbhelhtiNE 2004dPTAPE 4%t i on in the Ra35 conponent,

when utilised in the present 25invention suitably ML14 corresponds to am no

aci d residues 8, 4 of SEQ.1D_No: 16 W03/.070187. rein the ser
esi due at poS A 3BT I LR SR LB AR PAFR! Corh s 15y BB AP Ge
sequence for Wwaddravisushhavalyzed bpaépdnil: dddetiof Bnalydieii-agseuk gt al- tANA 06 ent
i nvepgion, th 1 -Mb9.8 fusion may optionally incorporate a double
hi st ﬁ'gl ne fol ﬁ%%g%%%gml%hi tiating nethionine residue to aid manufacture;
30 (g) a conbination of Ag85B and ESAT-6 conponents, such as in a fusion
gggcrz ilgg@dgﬂew%r.:f%lﬁz(ﬁje wemz.n_aég-,@;]rslaraae@mngg@?nﬁnmafﬁau%g@m 1610, 4

; - : r. a conbi nati on o and . :
conponent SURLTA 0B orpvide vaupti passteips Bn o oF Rdtrleie st AE o
| mrunol ogye B8 td é4€t10) : 6332- 6339 190: 2146- 2153. 25 Conbi nati ons of an
Rv36l16c component and an Ry1753c conponent are of particular interest.
Cbvi ously such conbi nati ons coul d optionally contain other additional
anti gen AsbaviBhlysihe By 164 prateinisclesied dRM)ihe Bolygestidrsieae#est RRYIHehinof
i nterest JFY NS£S 288 3RNNIELRGIE9RANBRE: PA B6, MiRacoppoment1. A further
conbi nati on of interest conprises an Ry3616c conponent and an Ry2386¢c
conmponent. 10CQt her conbi nations of interest include those conprising an
Ry3616c duaigpodectidesnithasiituRy RFOF acohpenprifng &dch 43 amalstirgoiis ssapems of
i ntergst £ rqé:ses an Rv3616¢c conponent and an al phacrystallin conponent 15
The sKilled person will recognise that conbinations need not rely upon the
speci fi ¢ sequéhr&veRi§e piokiyssweaove in (i)-(xvi) and (a)-(h), and that
conservat i vel yii)angtiddt@fay RU3638E Brofeh Sbqub®st &g at | east 70% i dentity, such

as at |east 8Q% identity, .i articul ar | east 90% i dentity and
especially at 'I"L s'f""@’g%#"éfeggﬂqpnf%'ﬁc’fgﬂ" %ﬁﬁﬁf&é@ﬁwéeweﬁ?ﬁents (e.g. at |east
20% of t MHohfrukleotider giltsuR@antorgeise (B0t hs egnskting &fas varEDYGIEQ BENGNE ¢gen, i n
par t igul 9 . | i r@é?r@o t ?aﬁé ed
sequgg)geﬁhgyﬁ nL‘g%uﬁge@p'{%?é;‘gwgzgrg&ltdﬁée&%gﬂﬁeunlggﬁﬁfl cal néﬁagj{ﬂ%ﬁ ac %fﬂ t he

above individual antigen sequences is also disclosed in Cole et al Nature
1998 393:&3mieidkirieng Canus M crobi ol ogy 2002 148:2967-2973. The genone of
M tubercul osis 25H37Rv is publicly available, for exanple at the Wl cone
Trust Sanger Institute website (www. sanger. ac. uk/ Projects/ M tubercul osis/)
and el sevifrer R3shAnlaodd dolypeptiiey ef aeatin hensesenenanion dindotites ecmpnsedit®r pat ent

appl 'fﬁﬁt : %p%”%g Eési&n% 5@@:’:@%1@9 thgmn?ral}noﬁgl%city or to improve these antigens in other
respects. For example, improved isolation of the polypeptide antigens may be facilitated
through the addition of a streich of histidine residues (cormmonly known as a his-tag) towards

ong end of the antigen.

35  Theterm “his-tag" refers fo a string of histidine residues, typically six residues, that are
ingerted within the reference sequence. To minimise disruption of the aclivity associated with

the reference sequence, a his-tag is typically inserted at the N-terminus, usually immediately



08/ 658, 800, 08/659, 683, 08/818,111, 08/818,112, 08/942, 341, 08/942, 578,
08/ 858, 998, 08/859, 381, 09/ 056, 556, 094072,596, 09/072,967, 09/073, 009,
09/073, 010, 09/223,040, 09/287,849 and in PCT patent applications

PCT/ US98110407, PCT/ US98/ 10514, PCT/ US99103265, PCT/ US99/ 03268,

PCT/ US99/ 07717, W97/09428 and W97/09429, W98/ 16645, W98/ 16646, each of
which is herein incorporated by reference. 35The conpositions,

pol ypepti des, and nucleic acids of the invention can also conprise

addi ti ongg. pol WREHY rﬁgﬁaoa-he PR:RuB S RRUW HRT- teFrﬁ.huﬂﬁ@%re,us&mﬁ hERARRBLE | ONS

and fusion proteins o I nvention can include $ [g,t des. or nucl ei ¢
aci ds entodti® AgivYsEEgPRIsE PHicde NRRPPBIYY SNce th%ﬂfﬁmtﬁgaﬁ%/ Y ERiine de

expressi gt b'fnb.ﬁ W iindShsedmetal afmﬁ;r,chmmaltdgfrdmgams\(lmm [Beoéreiyn (see e.g.
W99/ 40188 and WD 3104175% The

ent
oot neor SEFBRGAEE WASHGR GhAeRrer A e 5 ohdeMeahBr b REOR RV
On the camlr@fa desiratily Drrexda resinsmigainst thepefetencaiprateinh dtdverenim @nidtthee case of

PO} YPeP! 8L Rl OMNELE Allbrioag bl iR ARG t&%g?g%%de@dvbe%l SiRfiRdR Rhgher ed

wi th one fOre Chend Fg age ective al nst tubercul®sis
(e.g. M of thbéisctad e&Elfwrfmz&tweorﬁ)SldUEmmpﬁ"'é@|a§ﬁw%i?éﬁu%ﬂ1‘é’ﬁi§’tﬁ#@1d%@9ﬂlﬁ%ﬂfagents
i nclude, Jhud+.grfydQl limted to, amkacin, amnosalicylic acid,

capr eonycin, cyc‘ oserl ne, ethanbutol, et hi onani de, isoniazid, kananyci n,

pyr azi nam de 10rifamycins (te., rifanpin, iffapentine and rifabutin),
str eﬁbomiuﬁpm@é H@Xﬁé?andeCérﬂkﬁHe@ume:if the ehbiwdinmimumbmnseami domposiarisn and

fl uoroquin chenpt her a e Y f the
treating B‘gf gF%ﬂ"‘ﬂ% el HiErap F%‘ﬁx em"ﬂ rllegtﬂlgg]lr%sm epﬁ‘elr Q%FF&LH/OQ
chenot heradgitonal betampagoss umm;)tudaast(mrezsadynudmd@memd lng theny from Mxmb@-‘ﬁ@@r’by S
i nfecti org?) &&aﬁ n bartidddr Ml EBrduRRlsSt @nt i nclude isoniazid, rtfanpin,

ol, st

et hanbut eptonycin and pyrazi nam de. 15" Second-1ine" chenot herapeuti C
agents used to treat tuberculosis (e.g. M tuberculosis infection) that has

denmonst r Arkled 6 the ait SAIFBERNIsE 1 ¥hex a ADMmBer df i;dirﬁ;hcnlehﬂ@ra Ldnls@isini ncl ude

of | oxaci n, oxaci.n, ethi nam de n e,

ani kaci n,® w@wﬁh%h? I e béz%?é&ﬂvgﬁﬁ“%nék LR%e tg ﬁe %Aé.‘uﬁ t|e€§c:,miagent s
are generafml ddgitiadhaticopysdf dvesthtigereor za addltlamal\heﬂegolqgongarpiuﬁn G@tﬂmﬂﬁ!"t @ulgthgt hs) .
Combi nat i T%Eg{edgonventi onal chenot herapeutic agents with the admnistration
of a Rv3616cC conponent according to the present invention may enable the
chenot herapeutic treatnent period to be reduced (e.g. to 8 nonths, 7

mont pg, 6 nont I‘(s) aéw\rmmmt&ualéolmhd%corﬁadmemhs or less) without a decrease

in efficacy. 25 cul.ar interest Rv3616c conponent
i n conjunction e ?%Qg%’”lpmgméﬁm%ﬁ'qgebo&ém &%?%Cﬁn% %E}sexarrpl e, in the
form of a nodi fBres BEGalrepideradombipnntdigptids prreppnert; Ry3616¢ (or a vari ant
or fragment t he(ﬁjegg g\gjsimg@§&n bg%cn}%{,@é Smpofbdigr natively, the Rv3616c

conmponent may b to enhance the response of a subg)tect t o BCG

vacci nati on, (5) as a single polynuclaotide encoding two individual polypeptide components; or
25 (6) as a single polynucleatide encoding a fusion protein comprising both polypeptide
components.

This flexibility applies equaily to situations where three or more components are used in
combination. However, for convenience, it is often desirable that when a number of

30 components are present they are contained within a single fusion protein or a polynucleotide
encoding a single fusion protein. [n one embaodiment of the invention all antigen components
are provided as polypeplides (g.g. within a single fusion protein). In an alternative
embodiment of the invention all antigen components are provided as polynucleotides (e.9. a
single polynucleotide, such as one encoding a single fusion protein).

35
The term “heterologous” when used with reference to portions of a nucleic acid indicates that

the nucleic acid comprises two or more subsequences that are not found in the same



30ei ther by co-adm nistration or by boosting a previous BCG vacci nati on.
When used to enhance the response of apsubject to BCG vaccination, the
Rv3616c conmponent may obviously be provided in the formof a polypeptide or
a polynucleotide (optionally in conjunction with additional antigenic
conponents as descri bed above). 35The skilled person will recognise that
combi nati ons of conponents need not be adm ni stered together and nay be
appl i ed arately or in c atian; t he sane.tine, sequentially or

o Dhi . oG RS PR NS, het oot PRTRR AN i Y e s S es.

Never t hgiredsed fraving Bvo gonste Be@Iecesd ftom gnrgleted mahdsyardeged almake @wiaar e

adm ni sty e, ' of
conponenpgét'ggﬁnuglg'ﬁ%l é § |6';18%9%&'%9%@%%%@'%Blgﬁﬂﬁﬁc%ﬁ%%?des and
conposi tsogres. @imitanlg. qomEé@elngouawetﬁm|I'Uhiﬁaw5|tihatdmpﬂeiw eEpBEgvaPsTeeed to
humans, mge(ﬁreﬁc&ftﬁe% W& fdtmdmmg%arﬂemloﬁsm@el dagh Bﬁeﬂﬁﬂﬁﬁﬁe‘ ©.gmamral s
(e.g., dogs, cats, . rats, mce, guinea pigs, hamsters, chinchillas)
and agr i &P Bf‘%ﬁ'")nammls (e g., cows, pigs, sheep, goats, horses).

| MVUNOGENI C FRAGMVENTS 10 T ceII epi topes are short contiguous stretches of

ds. whi ch d.by T I
Ment 11 Eaopbosrestas o g brdfhs Rl Eabelait Sote 4 kRSR beBrIe rapp: ho
exper i mepilgpeptiicsie.qrd lasst tvoldenbsdaiutrtep. palyreptidesk civiatedtly limkeheitzart (see, for

exa 929%”[ n 4 , rTharth
ei(amRiBl ol r#}“anat#%gﬁ%géa%é%ﬂ@ t?t{e% f&gn 1" %IS%ﬁBm(téQ%g)lwp &ﬁ:o t opes
may be phked @rteﬂnlwsﬁitﬁ@l*tﬁﬁ@n%ﬁ@ﬁw@aelh&@v ei"sela% §ehﬂkﬁﬁ Crtﬁem'ea@éﬁﬁrtegnm%s Na

result oferhings ﬁfﬂllﬁs!rrﬂinué Y AL @IRR o eftetrmtus] T¢1@|dolyb@ﬁlﬂ@§1§f€thé ms.b%le%té{ﬁé | osi s,
C

t di | t that f s
Lol yiep: CHibnPERoRRh e B8 s B e Snveh i vt e AR Gageni o
and rray v:anahtsu, dlgtss, motantsmitrepegdréciragorentsSamchinferspg oenbenalogs of §feemtigehst o
herejm WQ% rp%{gﬁ“Weoda%%ﬂrﬂ‘il%'r&;lcfsfs%ﬂ&éﬁ%%r@&éé%t@dﬁrgCBI% o he

pr esent |nvent| on WI Ica rise at least 9 25contiguous am no

aci ds f r @mNa#Ee PEs-p3f @ﬂ )hW'iU@ﬂ %@@ﬁeﬁﬁw gt Myrogagieiyy w&?mv’e%t%tae@me such as
at | east Aﬂt%eﬁ@ﬂbmgﬁl@d My@cﬁﬂa@@n@:ﬁlsgéclés&hﬂ co&tasdoaasd Mllﬁbéﬁ:@bmé gaigns2én

conti guogscI m ﬁ E‘fgartl cul ar &east g h uous az m no acids,
such as 3t 9PRYE E‘1%0“% ?eiqdj ‘i?s"og‘f?‘r‘ﬁ*ﬁ?" 48" 3% eé?ré |8 at f 848t 200

cont i guooetherns kvadi deke oSekiltialiieyart, hg., |hnmmﬂage‘nﬂ&saf/3agimﬂb@dy\nlﬂdlmgbe at

| easbn 20% 5 ch as at least 50% at |east 70%or at |east 80% of the |ength
of the fu%ﬁ ‘ength 30 pol ypeptide sequence. It will be understood that in a
di verse out-bred popul ation, such as humans, different HLA types nean that

SégeCI fi c TRPidrPREedTRY RS thlé%oﬁeﬂ&ﬂgﬁkagédeﬂ%éeﬁﬂt\ho paNeptices a ﬁj@ﬁmmﬂﬂélh ation.
nseque?

response E%X%y%bgﬂ%”&p,ca@ Jo'i"?‘??lg ad’gﬁté g %%gr #]"é?ﬁ{]ydmteﬁgl &Q\ ] quﬁméuﬂggem c
f ragment amowtagidimker. flptiosdlly ttye péptrt:lhsecmaqued;wa nonpeftide cavdlent Bgoés sequence

(sw Bl Yo 108l QPESN in th Particul ar fragments of the Rv3616¢c protein
%g mg'l’ of use gﬁclp e those containing at |east one CD4+ epitope,

SUI tably at |east two CD4+ epitopes and especially all CD4+ epitopes (such
as t hose egphplagas. rd&mmém'ugéhstmfm 2y esmisidel with RB@16dndleds ond®ra 7,

Becoc at et T B 345 & o LGy ) Beyobenatiel Aanéht do g

Rv3616¢c iyt ei n Whl ch may be of use include those containing at | east one
COB gpitope, suitably at |east two CD8 epitopes and especially all CD8
epi topeS (Such as those epitopes described in the Exanples and in SEQ ID
Nos: 48-126, phMiBdUpke kiowheskPY eadBytirdck thewichRertidgisaninie gf WHCHE A

all el es, e.g. gkap&s ASTRLIDAN S A 0ot W0ST7/034284cDRAGH SERNE N h@1)&8di in Coler
et al Joumnal of Immunology 1998 161:2356-2364. Of particular inferest is the mature
Mib8.4 sequence which is absent the leading signal peptide {i.e. amino acid residues
35 15-96 from SEQ 1D No: 102 of WO97/09428). The fulldength polypeptide sequence of
Mtb8.4 is shown in SEQ ID No: 8;



Where an individual fragnment of the full |ength pol ypeptide is used, such a
fragment is considered to be i munogemic where it elicits a response which
is at least 20% suitably at | east 50% and especially at |east 75% (such as
at least 90% of the activity of the reference 15sequence in an in vitro
restimul ati on assay of PBMC or whole blood with specific antigens (e.g.
restimul afion for a period of between several hours to up to two weeks,
such as up to one day, 1 day to 1 week or 1 to 2 weeks) that neasures the

activation of ;i Rneeldisd Mb@n by MB0QRE Rvidam.ahd Silpepidetidglidrea obkhictyisoki nes in
(e Super ol o LR LTSRS PRt S ) AT 2ot on
anti bodi es spENbs:cl10azi phyDesBR0 T EEQ 1B UNDR: Hi® aBD3 20 DéMy ofoiaﬁl,cmraLZ TNFa,

(Fg, CDICL, OB oLed. L ohlcasd: .80 o7t o8l LENEIAUE B SUT L b1y

a fragnent is C hogeni ¢ “wher € ts a resg@nse

whi ch3i s at magmerzc@%oveunfmrwz @areir@a@ne @&%ﬂaﬁmob@gé@aaewn%forw 8 75%
(such as at | easi, ?\lgﬁﬁactlwty of the reference sequence ina T
cell proli feratl on and or gama production assay. 25 In sone
circunstances a plurality of fragnments of the full |ength pol ypeptide

(which may or (.Wtbngt(ale@kmrdsamag B, AT MTRY 208 RIEZO3NDE pewm.dé he entirety

SIRUCACINE R i it e T
i muriageni ¢ fnfagmalrm’fxp@'mmlntaaMeanmeéOOCfb%1 559 (fragregntnef ME e digdesedibiove, 30
whi ch in Conb'siﬁti %sgf]f}ﬁhcfgl oﬂ\ﬁ@@%fﬁ Eé'llﬁ kY1751, 150954, 54 374 87165

eas activi 2 rer

espeC| al | y at erence sequence inan in vitro

restimul ation bama»f/pmlctmnmpr@ﬁt) Mawébwoéa@!w{@%e vagfatis ObMI! 358 ge$rReAIN; on

and/ or | FN- gargey mnstugﬁ iBN2899 209 and MARMADEETS 3026 badinRldedson ot anwarmabdfi vel y
nodi fi ed vari

i fi 0.2 c_acid seqguences.
Wth respect g‘pﬂéﬂ’? %’W‘?&@B@%E‘ﬁ%ﬁ ?équﬂg %tg pOfc\?B?Psg?v%ﬂl i 1‘égm)dl fied
5 varisant s r efMtb8.9tiostolvasreSEQGD dloc1®ci ds whi ch encode identical or
essentially identical am no acid sequences, or where the nucleic acid does
not encode an am no acid sequence, to essentially identical sequences. Due
to the degenert§ats (atshéngwenas Mtb386&‘e‘f3”%i”@'é‘ﬂ@@"hﬁ"ﬁtﬁ’éw%ﬁ“d? BPRVENSHEl |y
i dentical nuclgiig iaakasib&Nia eske) IBMYo: gb\bewc:pm%ea’smand?@lskmnsétammmd!be codons

oS! {1 on wher dPAIVPPEKAINE T8 BIBLRE drony A R RO R BBaA B4l 1 or oo

to amgt of the shownéspBRU? Ng: Tlodons descri bed wit hout aI teri ng t he encoded
pol ypeptide. Such nucleic acid variations lead to "silent or "degenerate’
variants, which are one species of conservatively nodified variation& Every
nucl ei ¢ aci d SEhBeicelshEreyrasMibeR” Mriedeal Ea“ﬂ?ﬁ)éﬁ@ﬁ'y?%d%ﬁ%eﬂf@s@rl bes

every possi bl ex§itd i8AbscfiBéd RSEINDONo: B WOMMEE460 and ki SkeikPatal Qburalidsl Wi | |

o di mar i 'y ¢ nelTBgogd0R 1ar7oEYFrorhedat EpeR FaEbeniy S ERPRE 1y (e
only zmdon f orshokwipt SPphabMNoct) be nodified to yield a functionally

identical nolecule. Accordingly, each silent variation of a nucleic acid

that encodes a pol ypeptide is inplicit in each described sequence. A
pol ynucl eot i de(vdTbH$ éisaknewn ias iibdy MiRSAaTPHY Lranahv! 199 thei notyRePtidsr i at i ons

(fgf ?X;iffp' e, bée- ltce?o@gr%%sa&séﬁb%é in SEQ@@No*Wﬁwdgﬁog@a%rﬂwm ahlbry 1
codon(s) may be altere en co r nce uen

pol ynucl eot i de®t& Infgglon %‘ﬂf’e’ﬁl”?‘ﬁﬁy ﬁ%? 5?2@‘?@%4%1%5 k&et %cﬁurgf”%@nt
consegyative Vainalologp20Q4 T2 71 aTpse, Tlﬂefﬁn}lengﬂnmhlyamtlﬂe 2&guehce foaittital ar
1-5, and espeC| al | y %Bﬁqgg{] i% may be altered) when conpared to the

ref erence sequ g in e variations are those which result in a
change In the encoded am no add sequence (either though the 25

substitution, g aihfRdlicBifikh wﬁ*&@fmm@mth@ do @Fe&me%&queﬁa@%ﬁ&ﬂ is! ed

in the art V\A| recogni se aI’tICU ar nuc eot i de sequence my

contain both S@ﬂ’E@ﬁ‘PEdaﬂ&Eﬁ’dﬁ Ngg: ﬂ%@f\’(\f@ﬁ@é?‘i’/@@@@ VhEFFGLR HH&J"I%W‘E@&‘EWM

vari aggs of a prPUSIRarSEMYEHfgy RDED ﬁdﬁ11I4ed’1p9r1srmumhbthrpetyp@mse t hat
i ndi vi dual substitutions, del etl ons l%fl,@ Hjons to pol ypeptide, which

alters, adds o?e%‘@?f@c@%mg’%fsﬁ‘@é{” or a small percentage of
amno acids is a "conservatively nodified variant"” where the alteration(s)
results in the substitution of an amno acid with a functionally simlar
amno acid or the substitution/deletion/addition of residues which do not
substantially inpact the biological function of the variant. 30



Conservative substitution tables providing functionally simlar am no acids
are well known in the art. Such consepgatively nodified variants are in
addition to and do not exclude pol ynorphic variants, interspecies honol ogs,
and alleles of the invention. 5A polypeptide of the invention nay contain a
nunber of conservative substitutions (for exanple, 1-50, such as 1-25, in
particular 1-10, and especially 1 amno acid residue(s) may be altered)
when conpared, t. ference sequenc raI such conservative
oubst 1 tur ons i FPAFAIG Gl o G G T8 e P eGSR JUMUR 1 1 ed
bel ow, thoughdaaanimmmeseanbmuwmmmammmmtaED |Oréo: Mey) abe irpossi bl e

W t hout subst | | rd | f the

anti gen. The$ %dealqnégtﬁ% aﬂg(l)rhrggmé/ con ngﬁ'ﬁ%%e@!_lgﬁgtﬁ hat are
typically con@@ynﬂatldquwgﬁwrtﬁﬁﬁﬁms slﬁ@nm Ioﬁé%lﬁld*dméﬁ: 1) Al anine (A),
dycige (G; 2) Aspartic acid (D), Gutanmic acid (B); 153)Asparagi ne (N),

d utam ne (Q; 4) Argl nine (R, Lysine (K); | sol euci ne 8 Leucine (L),
Met hi oni ne ( M%) A8P rererlexgntiog)s Piﬁeﬁ?fif’&l akp H@“(fF%S bRy A RYRE04cY YT AgBSPpt ophan
(W; 7) Ser i nglsd Rown ERMGEINARER18B60) MREh AABAiENSE mee)(a@)ple Metditaiena (M

ht Pr ot t b h t i t
(e 2% e T Rn P13 e B v S DR B o
i npact on t he2({8rdeB&ipe Mihe fylklempsl polgepide sdqeemﬂ‘mrq@ESAE&hE\wmmm (LaKo:ant s
TRy, 4SO 1 ! 46lGnd RARF, MORI AL 4 9951 AN AFLHR BESL NEREIPd_ coTPar od

to the reference seque for ur at 1-10
| ocati ons (suéWl%ﬂrlﬂ@E‘ﬁt&)Jé@ifilﬂd%"gﬂsmlﬂ&m’# spagpncg farHeseh & DW“ R0 cul ar

1 location) ang: erﬁgnre%%@t@ﬂlofemsmyéﬂmstr@m%ﬂﬂgiﬁe@“gr@fpe‘é@d%elhgwr ani no
acids at each l'?‘F tion (such as 20 or fewer, in particular 10 30or fewer,

especially 5 B#™ 'ft‘?re ui tably such i nsertions do not occur in the regi on
of an epitope, and do not therefore have a significant inpact on the

| mupggeni ¢ py x@@ﬁaﬁ%j ﬁ/@p&ﬂiﬂ é&?c?m%%'ag"ngg Qﬁ'c?gﬁéﬁﬁ@'v% Blic ?&%%etd: iR08phigl udes a

short "stretch resi dues ues expression
and/ or purifi edovens! Bactsaoleg 19980 7#: 3%@@9@% Frigpireiel @!frnca&amq ants incl ude

t hose Wner]gal nsaﬁ@rmnmmdﬁum;gﬁmwmmw@dpmrﬂegt@retth@frst;@ﬁ@ﬁ@?ce .
sequence, or exa SucC I ONs I ONS sSucC as
1-5 locati onsCoréwngm%foiesﬂueﬁlﬁé&a%%}(1% T)Cg}ﬁ ]:%?I) éQ”f(%F' E‘éﬁt on) and

may, for exanpblgpeptide sdouendster al@ib-ahedtalin io shofn iBGESY IDfNASB; am no aci ds at

eachshocation (such as 20 or fewer, in particular 10 or fewer, especially 5
or fewer). Suitabl g4such del etions do not occur in the region of an

epi tope, and 68 Weib4 (Arerkepwr as Ru(R808) whighhi frpeched D Heshe elch SeawineHatinogeni ¢
properties of jodiRaidnthdeibiosy Thbes skédAd . PRk SONeit polfREME HegBaricBddr 2

particul ar pr j.n.vari ant ol se substitutions, d I on nd
adi ¢ one. ( or MEGAtrA SO 2 RBT BLF bRt of Raibes T b tHeREpi ¢ ope
regi ons of antledigrgereptide bding of phtallaiderextgnpl i fied in the Exanples. 10
Var i ?gt s preferably exhibit at |east about 70%identity, nore preferably at
| east about 80% i dentity and nost preferabl¥ at | east about 90% identity

Cl

(such as at | &diz M3 the gglypenide peayencagioinchandassribeagiin SEQIP Neba(frl-099) to
the associ at e(bnrgﬁmf) BRERGRULSEHYSIGBEC TS 4 @{aﬁ(ﬁe) dquﬂmﬂ/saabﬁ eaﬁemycent

"identity," in_the contex of t cleic g}s? etlde
sequences.  r e BINRI A Bieanksie SLbg sahvbs e nuef ¢l the
same or have &esirecwhiclethaptor eenhigbe afutzted palic) Trmﬁ‘uldleegth@niymmuheotl des
t hat 39 the §3&[Fen(:é fof Mib32A is shown in SEQ ID No: 20. The mature form of Mth32A having a

Ser/Ala mutation is shown in SEQ 1D No: 21;

(xiil) TB10.4, the full-length polypeptide sequence for TB10.4 is shown in SEQ (D No:
22;

35
(xiv) Rv1753¢, the fulHlength polypeptide sequence for Rv1753¢ from Mycobacterdum
tuberculosis H37Rv is shown in SEQ ID No: 157;



70%identity, optionally 75% 80% 85% 90% 95% 98% or 99% i dentity over
a specified region), when conpared andgzal i gned for maxi num correspondence
over a comparison 20 wi ndow, or designated region as nmeasured using one of
the foll ow ng sequence conparison algorithnms or by manual alignnent and

vi sual inspection_ Such sequences are then said to be "substantially
identical."” This definition also refers to the conplinent of a test
sequence. Optionally, the identity exists over a region that is at |east
about 25 to about 50 ami no acids or nucleotides in length, or opti onaIIy
over a region that is 75-100 am no acids or nucleotides in 25| en

Suitably, the ®9Myarfasotieifid-pegth B?‘H%?@“?ﬁ/%ﬁq“%!‘%f?fa%W%Qﬁff%%%W g”‘t”& t he
entire | ength wbertdissis 9 AEH SRVEAHGEDAD.NI-058; 28G/dence conparison, typically
one sequence acts as a reference sequence, to which test sequences are
conpared. \Wen using a sequence conparison algorithm test and reference
30sequences ar(@vightaZ0eéd thenuibleagib@olypémeide ssquesexfioe Red 0F o o iMyab iz tcaives
designated, if, B&?Lﬁ&&?&%é’mﬂ@thﬁﬁan%'E&elDENcQ?gé t hm program paraneters are
desi gnat ed. Def rogram paraneters can be used, or alternative
paranmeters can be de5| ghat ed. The sequence conparison algorithmthen

cal cul at eg- dohRirR86 RN reSCEIHR RS Fol Q&Hdlééo‘ﬁﬁ;ﬂa%néﬁ%h beehiegpuences rel ative
to the reference sequence, based on the program paraneters.” 35 32
sequences are optimally aligned. Methods of alignnent of sequences for
conpatQd son ar eay& omiingion of Ratd)TbHS ind RS m’-poab:i.tg,ﬁmfamﬁlfe ishghamoga f or

duct the local h ! f Snith
& Ve er man,  AdySon g K oz, T gulfool SR SR SRl =
al gori thm of NBE@I:Narh & WADBAAH( 17240 (WONA IBSE. IDAB: SYd(in SRey, ety Jaumea

Ssearch for sigfhmaih V@bﬁqg 51 ARP IR bk & H Mgy Sc!.
USA 85: 2444 (1088), ‘wg onput zer{“ze { H%rénietn Rt ar oA Iéatlagorlqtjhrrs

(GAP, BESTFIT, Ptlﬁfi@m" "Hwa ”T"I'fa&ST'NhFrﬁ“Etsﬁ%t iy RS AP MY & Sbsgst EHW@PEO”EI
Packapge, GCenethigitlineosgidieg). THeQPolpeptide sSuaR0e for Mb72f NRdowen, SBY D Nerz3by
manual al i gnment and visual inspection (see, e.g., Current Protocols in

Mol ecul ar Bi ol ogy (Ausubel et at, eds. 1995 supplenent)). 10 One exanpl e of
a useful al gorbp agerhigngioh BURa1RITEEYRNE Pedhle swéateriRaITN-e Wegribacetalrli¢ gnnent
froma group Oéenhelre%toeg h§§9él§%6l§cé!ﬁhnﬂ%l£ﬁr%%§rﬁ§én‘éﬁts ﬁ%mp'ieem%éewts to

show rel ationship gercent sequence identity. plots a tree or
dendogr am show! W@“”t‘ Iﬁ‘féDt N el Mg r@?%??‘ﬂ?gmepf@qﬁ%& °f HWE Feagseritied dn SEQ
al i gnp@ent . Pl LIBUR: useWGERBMPY 240 (6IBINA®TISK-IE I Ne: Progreis Bcorporktza lah gptaeal

met hod of Feng ittle, J t 3 0 od used
is simlar to ﬁiﬁg@%@%u%% ‘%%'Sﬁ“ﬁ/g‘a‘ ”Bey e g‘f'ﬁgdlﬁ%ﬁ&e”%@@‘%éwr@ 153
(1989). The prdée inmarperates wmametmmemmequewm is abasint bE oatiomakdawbile | engt h

of 5,000 nucl emgﬂdﬂes(.@rreeaneeq A8l séfda@:» mulabméz@dd;ﬁnmsrewemmre
begins with the pairw se nnment of the two nost simlar sequences

producing a cl 'ﬂ?(%‘*) bre EW?EB qeg'??@tle’écé(ﬁ‘ifé‘fvc?é§5h‘-”l‘?ﬂ 8 S4B NG 2fs 't hen al i gned

20t o phe next nost rel ated sequence or cluster of aligned sequence& Two

| ust f ' L apl f.th i E W

a1 gnment of ¢ be FrapwRensr MRt nte Mah T v DR ERRam BRI by
seri es of progicassfa®sioparateinsecabs YihTdht Be fDheepidegeamnis of Mi/ bys

desi gnating spgcichidy uﬁ%ﬂ&q%ﬁﬁéﬁﬁmﬁég}oﬁﬂfé‘(@@mw Qo ﬁHcisﬁ%ﬂe‘?@.t

coordinates for regions of sequence comparison and ﬁ@quI ating the
progr am par anefeergoraigsien grimnebdie-tagts aid pusfiertisncehenddl; d'ethieé“‘ft?@ﬁ‘par ed to

ot lhersoes:] seqmema:ssm.emg#mme?mca@eéphﬁdsp@eﬁﬁmae&mf Lia66:L0-F AESMIEQYID NO: 16

rel ati onship usin aranet ers e p wei

ot aul +gap | oRE Aot e ot oo ahEastice il frrgowain S 0 kr b

obt ai ned fromthe GCG sequence anal ysis software package, e.g., version 7.0

(Povereaux ot s Mpaffid o dps RfaiPuciehiiea ulneiaslecuarp. o o

algorithmthat*rs "Sul or “deter nce 1 'ty and
sequence si m | exdresgion) wittt MbOBLAEMEGAE, BLASE 0 adbgor Proisirs, Thatpolyherdide
descrighed in Ajséqilﬁmélfoﬁén IﬁfE—MtMth ﬁ§!oﬁ‘%‘%hg§n 3850 %9 R8: 26L Dy,

Al tschul et at, Mot Bl ot 215:403-4 U?\/é , respectively. Software for
per f or mi ng BLA‘S'TE%‘?&WB'& Pregepipyanges, tha 47 4- H‘B?geg MFHE’cﬁJfQﬁ'O'E‘ H@YQBW%'@ilYonal
Center for Biotechnology Information (website at www ncbi.nl mnih.gov/).
This algorithminvolves first identifying high scoring sequence pairs
(HSPs) by identifying short words of length Win the query sequence, which
either match or satisfy sone positive-val ued



33 threshold score T when aligned with a word of the sane length in a

dat abase sequence. T is referred to agathe nei ghborhood word score
threshold (Altschul etal., supra). These initial neighborhood word hits act
as seeds for initiating searches to find | onger HSPs containing them The
word hits are extended in both directions along each sequence for as far as
the 5cumul ative alignment score can be increased. Cumul ati ve scores are

cal cul ated using, for nucleotide sequences, the Paramete l’grevvard score
for a pair of'"%lt%ﬁﬁﬁg‘%@%ﬁ@t@%ﬁfoﬁﬂ’%@eﬂ“t@}'“%‘i‘?a “N"(‘Bé Yo &ore for

m smat chi ng ragdgase: al ways < 0). For am no acid sequences, a scoring
matrix is used to calculate the cunul ative score. Extension of the word
hits in each direction are halted when: the cunul ative alignnent scare
falls of f by (ehecorasmition yf M7 2oomMA29sdlR e xiltheurnopiineBvgidine agaikres tdwdd

cumul ative scgy ?esglgﬁSWl{l'lC}\sqégéqOPl%XE!R‘ﬁ)‘GqWE ftgs &r&ﬁﬁthﬁjcﬁml?‘f@gt afij,on of one or

mor e Megat i veZ SCor | Ither sequence is
reached. The MWIC&ISQQWHFEM Wt aiﬂfe‘?e dqsgringd "TSE@d@ Ne: HeeleVRD#E! A1fé

sensitivity Baqh Noh f0)alih I8 fRieh Flélﬂa%aﬁ'-ef’bﬁﬂ | RIsQgg Aaid h@ficdtiag) eot i de
sequences) ugfeagNégﬁge?auh{Os%a) wor dl eng 'tpﬁ W‘%{'ﬁ’ asngéex Ici{Jatlijccl)n (E) or

10, M5, N=4 WhRp l&"'iﬁﬁ’d’ﬂ)ﬁ@l%%’?“ﬁﬁv%@?msﬁgb'g a‘bm"l‘—aﬁﬁ":’"gﬁf "W’ PY° sequences,
the BLASTP pregkiass 8:5¢% Ascdabald: 48 framvedol/eTigshn ako 3f paativgi=elopeedt &t i on ( E)

of 1 and th oS coring..nat | f Froc.
Nat | o Acad. I@_’U§%£03}5§T@O @%@)S?%N%?“%E%Hﬁt nigaaéfg@@n%@xpect ation (E)
of 10, M5, Nutlided intiv: mesmhipaentioosuitsblyBbtos corespenes to20TMEadBLAgHUeH Bor i t hm
al so perfor ”31@166&%%&1%'»?@113%@ ébﬁgﬁﬁs’t WReinthe Qéﬂ @ydttte.st\teenortm has

sequences (see, q Karlin Proc.

Nat
90: 5873- 5787 bqesmy acedayiis %a?tﬁ@'ﬁﬁpkqerﬁeﬁw {PftWB@ '%%"&WBW 5‘%‘8*@@&&
algorithmis Etlavrembé@tathasmatew pbédtioh, thy M RBY.9-MI0.E fusion ey dptorally

i ndi cation of  the prob tid
am ndBaci d ScRRRAL TBUPE BHALE O EAL R ER REATAT L B 2001 25, 0T o

25 consi der edrgnmiettae; t 0 a ref erence sequence lithe smal | est sum
probability in a comparison of the test nucleic acid to the reference
nucleic acid is less than about O. nore preferabl ess than gbout 0.01,
Dnd most pr ef &) ABPYIEs of HAZLesoZ 6UBoY e BB BRTSS AFso
extends to poby@u@d‘@@tmudmmpmémmmmafﬁs;msnsmromucbmmtmdemeqmemmwesmmi ch
sel egtively h brldls e i under
hi ghlgb stri ngé?ﬁ‘u @ﬁ\{ltl ons Scrﬁqﬁgﬁn égq?%#enﬁeégtt‘wg&s)g#c%% I\(ﬁslggﬁlcg@
sequence Whi clhloeﬁl)cwd@s itanqocioyaiear @lelooajrﬂﬁ*iaslt@@d ppsificatigy, W%&@ée%ﬂﬁt%l n
sequence; (il )pré.el‘(taﬁ\}eﬂf% QlitatﬁgWQQ%&%&H?H};&@&H@@F&%MU% 83964 figEC@N

i munogeni ¢ fragment rot ein seﬂuence or. th {14 at nent or
prevention of /P etﬁfmFBWO%ﬁlPT%%? pﬂ?%%fém“ﬁt’ﬁh' fprest 5 Migiénte- I@B i sation
condi tions" r e{eisdting 8 BadAkIrARSicant e RE36 chmporant bdemidilisedindhe dissanito its

s Gadhkira
no. oofer  sequdnEaien 01 14 ol REnfie Bb R P PSEQRINAT 10

w Il be diffefemWOR3/a7e1eévdeteicihedenmsiive etpositionddd h feriacedyihi di se
specifically g} h'rgé"ﬁ Iyﬂeﬁﬁlﬁlaeééﬁhyﬁc%sfm Pﬁ‘ﬁﬁ@%&ﬂﬁh‘é@@@ﬁ@?@%ﬁéﬁ%sm in the
hybri di sati on of nuc

elc acids 1s found in Tijssen, Techniques i
Bi ocheni stry MENMF%'H‘P‘M“WB? YRR SRS &iusige F@M OW'Qrﬁ"NﬂE‘?rB?retelﬁr(g)He‘g
"Overvi ew of midtibiak RINERING tha¥ibatindinsahibeine ARidué eaid tnaatiiagyreof nucl ei ¢ aci d
assayseos (1993). Cenerally, highly stringent conditions are selected to be
about 10C | ower than the thermal nelting point (Tr") for the specific
sequence at a (gpd comedhation bCAGESBemgHEATH cormendtits, sush ehim 2 igripedesdibest itunder
defined 10ionigs wb&rngﬁf@tﬂomt <65 SNCRRIZIAB1ABY, Aygphi oh 50% of
the probes corrp ntary to the target r| dise 'to the target sequence at
equilibrium (as the target sequences are present in excess, at T"" 50% of

E)het Er obes a\"/ﬁh?ﬁ@t’{hﬁdl@ﬁloﬁﬁ %B'ér{ar'ﬂ%#m colip@hénis, St ﬁ!ﬁﬁ%ﬁuﬁ@'ﬂd’é&hkﬂtﬁﬂ&raw |1
e those in whic e salt concentrati sodi um
i on, ¥pi cal | YPigHeuEt %JM”Q’Sf’I”’U“W’@Haﬁ%f%#ﬁig%gﬁq&%%ﬂﬁ%g?’ ot her

salts) at pH 7.0 to 8.3 and the 15tenperature is at |east about 30C for
short probes (e.g., 10 to 50 nucl eotides) and at | east about 60C for |ong
probes (e.g., greater than 50 nucl eotides). H ghly stringent conditions may
al so be achieved with the addition of destabilising agents such as

formam de_ For selective or specific hybridisation, a positive signal is at
| east two tines background, optionally 10 times background hybri di sation.
20



Exenpl ary highly stringent hybridisation conditions can be as foll ow ng:
50% f or mam de, 5x SSC, and 1% SDS, inggbating at 42C, or, 5x SSC, 1% SDS,

i ncubating at 65C, with wash in 0.2x SSC, and 0. 1% SDS at 65C. 25Nucl eic
acids that do not hybridise to each other under highly stringent conditions
are still functionally equivalent if the pol ypeptides which they encode are
substantially identical. This occurs, for exanple, when a copy of a nucleic
acid is created using the rraxi nmum codon degeneracy pernmitted by the genetic
code. e i i-cal | rately
ctri ngenCHIRPERTCTen R Sa Ao T naraatot MRlrSR, bl o S GeHBdR nRREE!

hybri di s&tivisnsly sueh Qqnmmflonsrmuumti@aﬁymmm sther aﬂdlttpmﬁl antingf mnp@fenwo%
formam dg, o1, MiNaEGmpchePPS at 37C, and a wash in I x SSC at 45C. A positive
hybri di satl on is at Ffeas tw ce background. Those of ordinary skill wll
readily recognise that alternative hybridisation and wash conditions can be
utili ged Andter BarhisieatieR Beilerd2DSoriirise4 B4 RWI618684MpIRGRIHEY an MY chitpofiint.ase

"sel ectively (or specifically) hybridises to" refers to the binding,

dupl exi ng, or hybridising of a nolecule only to a particul ar nucl eoti de
sequence Auntesr chinbinatiend ifibsticdingaddsan RvGAtEctidooipsnatit emd arhBt2388guence i s

pr esent ”3 mgé)nrt'rpl ex mxture (e.g., total cellular or library DNA or RNA).
5 In any 'event, Vvariants of a pol ypeptl de sequence will have essentially

t he sane act|V|ty as the reference sequence (in the case of

pol yRucl e@héd@mbink@brsasR intd?Qdt YWk AR%sL d6mBRsHeR0R36Y6d dorRBRAA SndaiOl ypept i de
whi ch has_essentially the sanme activity as the reference sequence). By
essent i al T P HCWHRE Mt i vity is neant at | east 50% suitably at |east 75%
and especi aIIy at 10l east 90% acti vi ty of the ref er ence sequence in an in
vitro res,&na dit o}lal A3 o?mte 'Y% R l'l %n%&vgé rhen%g EIII"TE-!II antigens
(e.g resfinu arion ror aperlo REen severa ours %o two
weeks, surystalli Wmoerﬁne day, 1 day to 1 week or 1 to 2 Weeks) t hat
measyikes the activation of the cells via |ynphoproliferation, production of
cytokines_in the supernatant of culture (nmeasured by ELI SA, CBA etc) or
char act ering=¥jlghPeronwil reogniseihpt sosdysiensssy npiel P9, RR $Peec SEaUsNET ar

st ai ni ng de@crhbedusatige ani)i(peHnesaspE ahd mtémmsenvme mmifieewsmarﬁaxem AsvitgD3,
Cch4, CD8, . |L2 F, wth a
flomytorraétleéarmmaj\lldtg%w I\g[)ascgi%%emn |alc1% && 'g%g\gg%ﬂ%}?éto@ ge'}{ ant at | east
50% sui tespkgaliytat Ieéa’téiﬁ"ﬁ@%t&ﬁ@r @m@@gaﬂw Sragmentse@s;t aeasl aﬁ%loﬂhﬁyultiﬁﬂgﬂhe

ref ergnce,y %Géheaé Al le%sf%d%bﬂ thé?éx‘?c c‘ﬁse'ﬁ %&Htu@.ﬂaraart‘@a@tﬁobfﬁ\ﬂ%&@aﬂry%@léﬁéﬂ on
assay. 20 POLYNUCL used herein,

"pol ynucl Ugrlihae qeé?r@Pg S?WEHC?WBPGI”@E? lachigusthg sane p?&'f‘%ﬂ Elgacf ree of total

genom ¢ DNA of a particular species_ Therefore, a polynucleotide encoding a

pol ypept | fe, 2p % S¥esma Vig BAG a%ﬁ‘é%{qfe%&éj% a?s%%g,%%eé M%’olecé%’& ﬁét[]r% 398 ' oL

codi ng seguences SIPar e puritred free
from tot3@3: E@éfrﬁﬂmacd Dmmuwwmo!@e%ﬁﬂag 4B RYr-af e h@ n@qmﬁ qfr#béwlf@mufqg‘e is

obt aigied. ARV bbbl.Q@ aUﬂQQlE%P%ﬂQ‘YE étfﬂﬁbg\ﬁfeﬁ:ghla H?LQI S&'ndehﬁ‘usﬂ[lﬁe welbita

pol ynucl eot| des of Use 1n this invention can i ncl'ude genom c sequences,
extra- genW“bsaé'ﬁﬁ%%ﬁ?ﬂct@%ﬁ@@ﬂ’“@éﬁﬂéﬂ‘&@@%smal | er engineered gene
segnents that express, or may be adapted to express, proteins,

| i d d th S b
ool B ool MaT o fcis Safittn et i d5rasst PrlaS A 5po Faer R
used her emafezar@@n@amaraaaooaoqmmwaw U1, DY/ BBIPA2B41y 0BRAZ,578, om ot her
codi ng, e&%v‘@d?ﬁ@% Oéi’}g%i écég 369/6&!%@%%%5%%?/@@ é@eﬁgiﬂﬁ’é,oé"é? Bf)/@:gs?,ui@r ge

pOI’tI ons unr el at ronnsonma ments or

D her 1 ur 2 M. GBS AGrane 8) BE e tearpbipp PGHUSOSIT 0207, POTIUSOBN 0B14,
PCT/US99/03265, PCT/US99/03268, PCT/US99/07717, WO87/09428 and WQ97/09429,

W098/16645, WQ98/16646, each of which is hergin incorporated by reference.

35  The compositions, polypeptides, and nucleic acids of the invention can also comprise
additional polypeptides from other sources. For example, the compositions and fusion proteins

of the invenlion can include polypeptides or nucleic acids encoding polypeptides, wherein the



regions. An isolated nucleic acid is separated from ot her open readi ng
frames that flank the gene and encodezgroteins other than the gene. O
course, this refers to the DNA segnent as originally isolated, and does not
excl ude genes or coding regions |ater added to the segnent by the hand of
man. 5 As wll be recognised by the skilled artisan, polynucleotides may be
singl e-stranded (codi ng or antisense) or doubl e-stranded, and nmay be DNA
(genomi c, cDNA or synthetic) or RNA nol ecul es. RNA nol ecul es i ncl ude HnRNA
ol ecul eBolyRgRidHermness g¥piestippeishadidiveneredhohan irduenzpNsspiebdsee: i n a

one-to- 0@% Wﬂona@m WB%OWS?OFHeE‘rﬁJcIeWHcfHB oﬂﬂ%e antféﬁ%@bé‘e daftfdr ONS.

Addi ti on COdI ng non- codi n% q@_ﬁgces { e present

wi t hin a %?rﬁfﬁi’é@"ﬁ? I 2Pepea SERPPrR/én H‘TﬁH‘S i3 ‘“5‘5?38 G2l eoti de may,
but needembssmeo}aﬂé«e@matrcmaatah.em (imbkeatd Gpolpeliide podpgiont materi al s.
Polyn#cleotides may conprise a native sequence (i.e., an endogenous
sequehce that encodes 15 a Mycobacterium antigen or a portion thereof) or
may conpiThe &vas\earcbmpinenbmaalbs lnd admigialeragirwithume tor v chegotheabeuic of such a
sequence I3 r i tutions,
addi ti onsggﬁé%‘et [ %ﬁ%dé%gwggﬁ?lﬁ%%%tmgﬁg?g%ﬁﬁ ePr%deEgE(k:)rE| iagéﬁg? ow,

pr ef er ablclersetherapeuiic agenis ineluds bukase APIIIMited & amikaciarastiensalioyin 3gikpt i de is not

di m ni Shegpredtfuamﬁ |c\j§|o§eﬂné Rehatler, eihRamide! BoMazid, f&en@iﬁcmc@ymm
i mun gent cl

ded 20be assessed a
B0 e Lo i FrsriP Ao AR BB R kdoh, ST Res e 2% o
i sol at ed cladthyarongdire atithtesycarahd flobrppepdloreaes Sudrrﬁmmﬂmgawdemldedlbylﬁms of

cont | 9u0 Y ahhE4alieRehg g@&t&%@g@.ﬁggmr{g@mg&nmnﬁamgp'« pﬁeary to one or

sequences or- exa nucl eoti des are
pr ovi ded chgmetheepeyligaaents Hsadhatreaidwsrqulasis{e-of Matlyberaloni m@e Onmat i§mot 75,

10? 150 dn@@sm%ﬁﬂnclé’&%on@ﬁl %m?ﬂQo&h%bmrﬁréb@:m{)ﬂcﬁléﬂ?l%yrﬁklﬁérﬁ?él fles ?L t he
rerer nCQ sSe nge ose I N e en S
e M8 e S Pt gredicasry it Sepge T ritos b B MBI A0Es | onct ne-

in this ddattiex) thatteadsmamyraleeinipidrebistoween chher guet 'edt-inal dregs inslugh as 30,

31, 32, 2 ; - fi- wandmOmin 151,
152, ~ 301 245y AproftciZetniia il Grminct byt o, cH 0S5 AR T0UD, ane
the |ikeanflsPRIGOEYCIN.i.t wi || be appreciated by those of ordinary skill in
the art that, as a result of the degeneracy of the genetic code, there are

| eot t hat d d bed h
e L LR
nucl eot i dea. 9eqmrelnujeCon‘nbaa@pnnﬂtonﬂen@eamhemoﬁeta‘mehmentp@»Iltl}nmclemﬂcﬁeen t hat
vary due g ﬁiﬂaéis%&%ﬁ@féﬁem Qc&f QRAGELAH P SRBR nfdy CRULY rEARLABREAEMCDY ¢ he

present i nventi on eoti des that are optim /ed human

nuc
and/ or prtiﬁﬁﬁﬂ%“ E@Wﬁoéélf@e'ﬁ?cb@?g ll'ug'ﬂ"ﬁ'é‘f"s 7dPP'§F%§ maginsg$ "PH@Sgﬂe’ﬁ‘@’éths 3
conpri si NgordtRoSdsy Rttt @easeaqumergs provi ded herein are within the
scope,of the present invention. Alleles are endogenous genes that are
alter®d as a result of one or nore nutations, such as deletions, additions
and/ or sulfgtarticutar nfesesdfs theiodeeditan dRy86 16Eempesant tri cogjunddNAwith agifiiet ei n may,
but need t u I nm

¢ ett&%\ﬂgﬁr@c&;ﬂg %reé;(a h{e i Suof]zg Fp\écﬁ@CG'ﬁh‘cﬂ r&co fl’&? fication

Sidentified uUsin rd tec ues ridisation,

and/ or daxaases BEFieheea em&arfe@ﬁpnt mm@@ne@eewemwmmww AND
CHARAC|T Eﬁh@éﬁ%ﬂ&ﬁeﬁaﬁmﬁ%a d;fémafﬁae thlelrésgsmelbcff eeﬁmg@ E@@(ﬁee«dc@m&g r
mani at e S1 Nng varil e (0] we a I.sne ecnni or
Tl 2 SRt Aeedrate e atGy b sTng T PutSCG St ES e o et ni |
bel ow, byersafi@che rgpanss of beaijie@yo BEGoBMNAsatiobLtod Regf16e nanpgniieayper f or ned,

for exanp i t P i he
o sa ey S BN B0 el B B30 E b Bl Bon LRSI i
Proc. Natwith aﬁdﬁ@nal%tlgenmmswtﬂmeﬂﬁc'imlﬂo(@g96) and Hel I er et at Proc.
Nat|. Acad. Sat USA 94: 2150- 2155 (1997)). Alternatively, polynucl eoti des
may be anplified fromcDNA p ared fromcells expressing the proteins
descr3r5bed HeekliER perea@wr"ai%cwnls'@ E‘Eé?‘%ﬁ"@ﬁé‘i"@ﬁ gleqomponsgiz Fead A0 Pri2dreBEletREs may

be anmpl i fihgsthar sd PedyWHERIpARSA: §&}:ﬁﬂ*eﬂel§/ Sﬂlﬁtcbﬁnﬁln@lmnhggémé hrh§ SRRErOaGHr

sequence s eC|f|c uences provi ded
morenn. - A gL ha B e gy hOHES SRR e R T SR GL 1 o of o
polynucleotlde may be used to |solate a full length gene froma suitable

library (e.g., a M tuberculosis cDNA library) using well known techniques.
Wthin such techniques, a |ibrary (cDNA or genomc) is screened using one
or nore pol ynucl eotide probes 25or priners suitable for anplification.
Preferably, a library is size-selected to include |arger nol ecul es. Random
primed libraries may al so be preferred for identifying 5 and upstream



end-1 abeling with 32P) using well known techniques. A bacterial or

bacteri ophage library is then general by screened by hybridising filters
cont ai ni ng denatured bacterial colonies (or |awns contai ning phage pl aques)
with the | abel ed probe (see Sanbrook et at, Ml ecular Coning: A Laboratory
Manual (2000)). Hybridising colonies or plaques are selected and expanded,
and 35the DNA is isolated for further analysis. cDNA clones may be anal yzed
to determne the amount of additional sequence by, for exanple, PCR using a

priner f rc%ménl‘l#tc@ﬁréde@lleraﬁﬁgék%ﬁﬁl@ ande @drﬂlhfsﬁrﬁlbn ré@%éﬁt@ C&%?éthfe igRestriction

maps and part.i al nces may gener at ed I den e or nore
overlappﬁWd“%ﬁ%h%@“” O%BH%WEPBaﬁéﬁ%%h%@eﬁﬁ?mﬁﬁﬁﬁ be deterntned usi ng
standard technlques whi ch may involve generating a series of deletion
cl ones.

sul.tin ver | i ng, se ces_can then be ass dinto a
ci gl o compIrETBH R agBHENeotRES S S CERR PRSP ECTIeGI Aol BEobor at ed by
| i gat bng =imiitigbled td hlagamnbui ,araﬂfeng/ewebﬂhekmaxmnaféﬁr&ﬂjﬂl?nlgqiueﬂstlc%érﬁﬁmat ively,

there ar fi n Ly . | engt h
odi ng a5 oe gastaBbis, 1 bR Tt IR A dabR =Bl quce.
arrpl i fi canaramalede-ger@ysabloy, sheed. gratechopies). PCR. Any of a variety of
commercially available kits may be used to performthe 10anplification
step. Pri desi ned usi ng, for exanple, software well known in
the art. '@Eﬁﬁﬁﬁ@ﬁyai’ VB%Iy 22-30 nucl eotides in length, have a GC
contedt of at | east 5096and anneal to the target sequence at tenperatures

f about lified d d bed
above - ard RS o oG BB SR BT N W RO E RSB B, 15
One such (agpCift Qra@IDQJhT t:@tsh nidentdiciton iohV eelbapitBiER niyde athieyédd trcaph epliopdlucl .
Aci ds Respaghf Erirkeh B8 Midh aﬁé‘me(ﬁ 'Rnb@r’?t% th@ﬁér&dr@k’illg-ﬁ' |neth]§¥rq§5§ h‘er %H}?J ate a

fragment in-t nown region o en circularised
by i ntrarff*e&l Hﬂ%ﬁmq”ltadé(f"i"wl%ﬁﬂd3rﬂ§€dzg§2g t@ﬂ‘rﬁl %@'@b%rﬁ‘t paroiieratas 3¥6gent
primeiss da(dupd 1fieom7.he known region. Wthin an alternative approach,
20sequences adj acent to a partial sequence may be retrieved by
anplification with a priner to a linker sequence and a prinmer specific to a
known r ediligmatiile epitgpies friag de peyictarosingdheappypiched discussdy ie ttedtkatmplea. second
round of anplification with the sane linker priner and a second pri ner
specific to the known region. A variation on this procedure, which enploys
two pri nerss? B ofiths tfvfat*é"\fé’k/e@ﬁgt Bihe healiprronsein dijeadiasEnsisreasity t he known
sequece,appsretiehatridgednisif WO fdfeQfid RO be pb(p.tdmae ﬁhi@thcdirﬁeﬁrhﬁl |émeom§T known as

"rapid a |q vol ves the use
of “an i niB) saE8 WL, Rl B pa oniiTRae Mo HOBT | St deOETR porya
regi on orarg gferead te berglrasdmmuopogdedisrfragfngnsequences that are 5' and 3' of a
known sequence. Additional techniques include capture PCR (Lagerstrom
etal ., PCR Met hods 1:111-19 (1991)) and wal king PCR (Parker et at,
Nucl . Aci'Bgunggenic f@"@ﬂ!‘%‘“@@' ding tmipe presguidR veatomwl hegallveepIPsys pideast 9

iarrpl |z‘5|t c aionmonaymmbsemb ﬁwmmé 1) %Pﬂtfbn@béﬁlda s@ql.fddllc::é E & BflehstaNEudghagugnce.
n certal nces 0SSl sequence
by annl 3 dPast 02 b3R8 G Arlind SiBRR R st 10 B0H et oo B P 2Py, |

dat abase,pastitglar atsieaShé@ centigidusiamenBacids; sumh@EsrBleakt. 108eantighess draino acids (rcappi ng

ESTs may &ﬁt?.%adé !%ﬁtb%gg;@ﬁt r‘%&m”éIa-gg?)v@ultam%rﬂ{l%ﬁl%‘aétﬁeﬂs wull'ﬂ%%llt BLAST

sear ches) use enerate con uous

| ength sdeRRbAR%., sueh s af 'é?ﬁﬁé%me%a@éﬂéé%'e%?f’%lc%ﬁleﬂ@gﬁbttféhﬂéﬂilebgthanal ysis
of gegmom mlypeptEarshfencéOL YNUCLEOTI DE EXPRESSI ON | N HOST CELLS 5

Pol ynucl eoti de sequences or fragnents thereof which encode pol ypeptides, or
fusion proteins or functional equivalents thereof, may be used in

r econbi namwill Balandariteadithesin aalivérseatt-bex popasticansueh 28 hpakys dpfeictieH LA

appropri lob Seifi e | . ene of the etic code,
ot her ng%egﬁ%éﬁégag b%cg{c%gﬁ%%egéﬁ Js}url?gp gﬁe[cﬁgrflee%qﬂﬁg "Hsea ﬁ%? 'PYnal | y 10
equi val erftoragduesthaéd @aisi@t*faélrﬁclevam;/rEk;@qﬁioodiuéecbladdmtﬂmeeeassetpeemees may be

used 350 JoRpeptRiBtt RERR&G R dRsRADIERaPH MRERLEIS: fragment contains a plurality of the

epitopes from the full length sequence (suitably all epitopes).



As will be understood by those of skill in the art, it may be advant ageous
in sonme instances to produce pol ypeptizde- encodi ng nucl eoti de sequences
possessi ng non-naturally occurring 15codons. For exanple, codons preferred
by a particul ar prokaryotic or eukaryotic host can be selected to increase
the rate of protein expression or to produce a reconbinant RNA transcri pt
havi ng desirabl e properties, such as a half-life which is |onger than that

of a transcript generated fromthe naturall currin uence
20Nbr oy BARCHRETREIY it MGt B SEGaB IS PR SEHOPHE PGt GORTTSt hods

gener al | yeaknenarChar dmaaea&mttabw Dedenwd ghak pitoppohypeptidy i tadispliogequences

for a varie reasons c udj but N te s whi ch
o 1y ¢ ks Hlont ST PR eitig kR aibiR 8o beffh RN L pet BRBAN L o
exanpl e tMasmfatddmtg ah;}uralamdfdﬂhﬁfala@ﬁmgahmsemswt@@ﬂthrieéstémﬂn}pr@f gene
fragng &% synt hetic oligonucl eoti des may be used to engi neer the
nucleotl e sequences. 25 In addition, site-directed nutagenesis nmay be used
to insert newrestriction sites, alter glycosylation patterns, change codon

prefer en@ﬁher%@ﬁ’lh’ﬁt@ ofhé mam\seuc@c?t ShicR fnaly Bk loPeHEGRGI et tRdde QDRtainMig Git RAstl or t h.
or .reconpl nan

Nat ur al I ed, cleic ac d se o be |jgated to
N het or P08 608 B TuAR 3 Bod froaBY Eniares B Feetabiel b bmrmiri %o

screen pesedpitdpebdasdibsd ihdie Exaniphstznd sn SEQ D Nppeigti2dcomtitulavy thpse i t may be
usef t (e .p C

comiVci arfo ety e ARk o EA SRR o ber Bloied FEESY S8ortfoBaloien). g ¢
contain a cl eavage site Iocated bet ween the polypeptlde encodi ng sequence

and the Retgeah mm&anma%ehtbf%equﬂeﬁ@h p§9pédﬁaé |std§@d BQ&W@%rhnﬂﬁ ismay be
cl eaved and purified away fromthe het érol o 40 Seguences

| €
encodi ng Can%i‘é%fﬁ‘i’ @dﬂ%tswﬁ%qanwd@%eawwés & JRPRARS is FHE%%BP"@ wEbnahar t |
usi ng chegdseadv ard baasiaivedtlledsTAM (dudh it ladis 90% pef tl@aidﬁbtl‘}e:ﬁme ivferdrce et at

|
Res. 18y msSgs My Pk, Phen, 853y Bt thhors BRESWRR oo MBens RE0.0°
be pr oducesimuting fas heatierhd’ betweso dsvare hoymstitor fodwo wﬁek%awﬁhm uRdp gnsdayuence

of a pol wgRih 4GvecRbr ﬁto%éék@{‘théthﬁéﬁgife‘stﬁ@édl%tﬁmtﬁe caen,td de synthesis can
be perforne usi_ng vari ous so

E ase techni ques ber C|ence
269: 202- JBAPheREREYation, podugishecea 'g%tﬁ*@st@ewggf"b@ et@t/

usi ng t hecaBbicidkhaReptisation SyNimed calbksfdieekbynintd mext@auolaﬁ@atammg@s\g 10 A
new &osyn}sltgsanﬁeoft f%%ﬁtt.&%?mup%mgtz@et altw Q'ddé EBﬁ'ét'lg)r ﬁt:_bsmage\pﬂg ative high

per f or mance ghton ot e ‘uct ures

and Nbledﬂ@ﬁ% Dﬁ%@hb@@y%@taemywm@wﬂbﬁﬁewme@wﬁar§wm@Wte&ﬁﬁFQUé% avai | abl e

in the aréons.a’éted &%mﬁﬁtuhb% &Lhér@ﬁew@%hetaaﬁsmm&n ﬁeﬂeaamobnesmaﬁf it med by
am no acid an

r.se rocedure)
Add 1 ondF15 SOt BaariTag et cat drih TPt oS P b B iopt e (PraGTe
t her eof , awayerkelrea Ackepreifedtion agl/cHiFRghmmanirtiksiis anay.or corrbl ned using
chemgal nmethods with sequences fromother proteins, or any part thereof,
to produce a variant pol ypeptide. In order to express a desired
pol ypept i ldgeme lsscumstinges # d'eraéiefqlﬁéfﬁme%ﬂfeﬁfctbﬁlflﬁdﬁﬂgﬂ@%@t?mriwiﬂ'e rmay er

functi Onarhaﬁ%i'b\é%lv%tpﬁm 2& mﬁfﬁ&t%vérnﬁ@eaa?et@anﬁ@m: ilgh sezaeéree%@p
vector, 1.e., a vector cont al ns he necessar el enents for the

transcri g9 'bﬁtdé%bt?'ﬁél:\@ﬂ%tt’#"t‘m bigfodigrbreprrier fxle 1Y S ERIERT N hods
whi ch ar egxa@iple, KNy twadin@s gerfiddrdgdnshts (Budthes tareh, fﬁnwrhiee)tmeﬂstrmeeemr uct

expr iQ vector ntalnl terest
st T SIS G T e i e T e
met hods i mmuu:r; tharefgrance se@eoobinmarnit vibsestieolafiotRRsey ofs%’ﬂrMOZa et wkole Bebdhi ques,
and in VI nﬁH? ues are described in
Sanbr ook t at kg h%ﬁﬁgﬁg %ﬁrﬁgl L@B@%ﬁ?@??ﬂ nual (2000), and Ausubei
at at, Current Protocols in Mlecular Biology (updated annually). A variety
of expressiMidey SSEA (DNNSd: 13Y.35E8% fRBMchE di bhkit 6 0h k@ si(@cdially MBSk RGECESS
pol ynucl eot i de ences. These include, but are not limted to,
nlcrdgfgaﬁt§ﬁ%1§ﬁgﬁaﬁgr§@1ﬁgbter|a transfornmed with reconbi nant
bact eri ophage, plasmd, or cosm d DNA expression vectors; yeast transforned
W th yeast expression vectors; insect cell systens infected with virus
expression vectors (e.g., baculovirus); plant cell systens transforned with
virus expression vectors (e.g., cauliflower nobsaic virus, CaM/, tobacco
nosaic virus, TMW) or with bacterial expression vectors (e.g., Ti or pBR322
plasm ds); or animal cell systens. 35 41 which interact with host cellul ar
proteins to carry out transcription and translation. Such el enents may vary
in their strength and specificity. Depending on the vector system and host
utilised, any nunber of suitable transcription and translation el enents,



and induci bl e pronmoters, may be used. For exanple, when cloning in
bacterial systens, 5inducible pronotees such as the hybrid | acZ pronoter of
t he PBLUESCRI PT phagenid (Stratagene, La Jolla, Calif.) or PSPORT1l plasmd
(G bco BRL, Gaithersburg, MD) and the |ike may be used_ In mammualian cal
systens, pronoters from mammalian genes or from mammalian viruses are
generally preferred. If it is necessary to generate a cell line that
contains multiple copies of the sequence encodi ng a pol ypeptide, vectors
based on EaZ@dANTs 10EBV may be advant ageously used with an appropriate

sel ectable marker. In bacterial systens, a nunber of expression vectors may
be sel ected dependi ng upon the use intended for the expressed pol ypepti de.
For exanphariambies “tasgeatyammtddified yadares” apglide th bdtioamiar anip lzad hodleit Hed

i nduction [ g5 on of

f usi on 15pgﬁdf3 l;(i,}(lﬂ_}tr?s Qﬁﬂ %épaefj tetg‘lé a?ym}c%& agld %863"%% %O'IIS%K%EVE%UH vé'lct ors
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attributable to a specific vector system (Rhodes at at, Methods Mt Biol.
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30 essential cis conponents of the MV for chronosonmal integration.
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be first concentrated using a comrercially available filter. Follow ng
concentration, the concentrate may bezapplied to a suitable purification
matri x such as an affinity matrix or an ion 54 exchange resin. Finally,
one or nore reverse phase HPLC steps can be enployed to further purify a
reconmbi nant pol ypepfide. Pol ypeptides of the invention, imunogenic
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Wthin preferred enbodi nents, an inmunol ogi cal fusion partner is derived
fromprotein D, a surface protein of ghe gram negative bacterium
Haermophi l us influenza B (WD 91118926). 20Preferably, a protein D derivative
conprises approximtely the first third of the protein (e.g., the first
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increase in proliferation of the T cells. Contact as described above for
2-3 hours should result in activationzaef the T cells, as nmeasured using
standard cytoki ne assays in which a two fold 57 increase in the |evel of
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20 In certain applications, the pharmaceutical conpositions disclosed
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(such as a suitable pronoter and term nating signal). Bacterial delivery
systens involve the adm nistration of4s bacteriumhost cell (far exanple, a
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for exanple, Ferreira, at 10 at, An Acad Bras Ci enc (2005)77:113-124; and
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(1993); ZOGuzrran etal,, Crcul'ation 88:2838-2848 (19 and Quzman et at,
Gir. Rea °Pg8d i‘%‘ﬁ"?“l{%‘c"( 1§ epressfen-af rﬁEFB@WfOSFhelWB‘F'[S’SF‘&ei' RytursnaTherfrieia uch
expr egsi qito@yst 6y rasebivght cek mwbetsecréﬂaa seccmiaumdmtmewa&l& Idbﬂ)eﬂdmlgtoh gheal' t

The DNA " nak " d ib & |

e e T8l 08 G DG oo nS R NG00 by R s il e b BbeBbot o
(1993). TMestonpeamkaining pahyakeleotiDsmay pe ldes'grmdrt@a@'@iin bigna) saquencast wiichDitactont o

bi odegr adabldior ale@Siodbibelic Ridubich %Fbkéaﬁoﬁcr cﬁ%ﬁ%&tf@@ell HEHbFaH@ Ce' I's. It

w il be ggparent that a 1 nmunogeni ¢ Conposifion nmay conprise
pol ynuc| €8PHECARRINENt BASivERns El‘éy BB HpsiRifin segyenres ﬁﬁiﬂ%‘@é’rﬁ%ypéﬁ)tﬁﬁﬁl tion
may pIsoviiffierdsbto rme@tmlaaethce BndsamgaRReBstEe dbmawwﬂlchbﬁu ﬁap@fethf&ah@d an

e mo P o BT, el B TYaRu PRGN el o SRTER A ' po '
pr epar ed Mheitingbentidescect pe alstuqmemmmrab Imeduionthabaiios rbgsgon Ommnmhllﬂtg:l
organi ¢ haggs, ;Srgb% Ad@rﬁéu’iﬁhgﬂtalI%'p’ﬁﬁftﬁétmrﬁ&ﬁﬁﬂ%ﬁ|¥edalﬂﬁjndn%lblblﬁﬁYar\%%@es and

basic amno acid I nor gani ¢ bases 8?4 sodi um potassium |ithium
ammoni umdc{f%ﬂ“?:'i‘tﬂ' da'HEP PieAsioafaffEty p‘ﬁ' lon SRRy (Lgh”i“-tnﬁblcér%-aﬁﬁaﬁ'éf known
to thagse whsio)y ditisaigjuskkiol blea\rabtehiakarshqmye&@ceﬁpltmyedpecmcﬁ’dnefabmnegem c

conpositig AS L, vary end ng on
t he node oqgm%ﬁsr? R@? 'FBQQ gg" %ﬁ'{ nseec'ffth% eog er? E" g nﬁ %

f or mul at epbl¥pgptidermyay t@msafbmfephtﬂmm!rrﬁm'merom Stesu wmrﬁalwratac@n provides Todi ng f or
exanpl e, &0Rls6Rh of Hfudbn pr@éiﬁ‘l:mntéuFﬁhé 2Y60PskRde bNhkAST A ﬂucléud‘écﬁ@@%&uﬁ&nem

subcut aneous or i ntranuscul ar dm nistration. For arent eral

adni ni st r&bistiine esidyespeeceding @tt%!ﬁ@ﬁa’ﬁ" PrANeRNSTINasE [pieavagerSiter The Ristidingd| v
conprias eSremuﬁﬁammblpnmrcaadmhmﬂAc @miribilisetl Mets! ior amn:ﬁadhmﬁa;odu‘-@hypasal

adm ni str f .t S | rrler

manni t ol , &fsga?ég g’?ﬁ'aefrgpfeppg f Jﬁ?éﬁé??ﬁ[@aﬂ 3 %ﬂv"iggl cum

cel | ul osealtegdrmm:ﬁse mwsfmwr@ag@mﬁagm@smlumo%ﬁmﬁe fuamwrduelneﬁqal oyed_

Bi odear adgll Bsigh 6 REBASLH (go%t% fusBR b @@;N.ee& WERUF O ] Ba ERY BRSO DE
enpl oyed as carriers armaceutica osi tlons thi's I nvention.
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Pat emdg Nos. 4, 897, 268; 5,075, 109; 5,928,647; 5,811,128; 10 5, 820, 883;
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bacteriostats, chelating agents such as EDTA or gl utathione, adjuvants
(e_g., alunlnun1hydrOX|de) solutes that render the fornul ation isotonic,
hypotonic or weakly hypertonic with the bl ood of a recipient, suspending
agents, thickening agents and/or preservative& Alternatively, conpositions
of the 20present invention may be fornulated as a | yophilizate. Conpounds
may al so be encapsul ated within |iposones using well known technol ogy. Any
of a variety of imrunostinulants may be enployed in the i mmunogenic
conpositions of this invention. For exanple, an adjuvant may be incl uded.
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30Laboratories, Detroit, M); Merck Adjuvant 65 (Merck and Conpany, Inc.,
Rahway, NJ); ASOLB, ASQ2A, AS15, AS-24gnd derivatives thereof
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(see Ed Hum Ret 4 411(199
i uvint SV s TR Aol oo R AR His o S et o
Th1l-t ypetaintiodd hess ¢oasigicts GOﬁwrmg ad_BnQVIrUaﬁ@hUEECEEE)JfftJIéNdO {0 stlmvdur t he
i nductio I n
wni e Tne3egE °*“‘g'é%}6ﬂ2§2t’ O Cr EGPATIALLGoreg g M DR B ¢ ne
i nduct i oA SEPSSRIFHHEANSS ARATHRECR e%m'” t%@if‘?ﬁ\yea‘h?fsa“@&ﬁ%ﬁ%c‘lwdpr ef erenti al
stimul at egitefioradobl ndt re@lileth theadend prdtitiuine: syrB@aee are described in WO
94/ 00153 and WD 95/17209. Wthin the inmunogeni c conpositions provided
herein, the adjuvant conposition is preferably designed to i nduce an i mune
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adj uvants are available from @ axoSm thKline (see US Patent Nos. 436, 727;
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Such ol igonucl eotides are well known and are described, for exanple, in WO
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am noal kyl gl ucosar ni ni de 4-phosphates (AGPs), such as those described in
pending U S. 71 Patent Application Segial Nos. 08/ 853,826 and 09/074, 720,

t he di scl osures of which are incorporated herein by reference in their

entireties, and pol yoxyethyl ene ether adjuvants such as those described in

WD 99/ 52549A1. Sm t hKl i ne Beecham and Cori xa Corporation are now part of

d axoSm thKline. 5 Qher suitable adjuvants include adjuvant nol ecul es of
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20Certain preferred enbodi ments of the present invention use dendritic
cells or progenitors thereof as antigep-presenting cells. Dendritic cells
are highly potent APCs (Banchereau& Steinman, Nature 392:245-251 (1998))
and have been shown to be effective as a physiol ogi cal adjuvant for
eliciting prophylactic or therapeutic immunity (see Tinmrerman & Levy, Ann.
Rev. Med. 50:507-529 (1999)). In general, dendritic cells may be identified
based on their typical 25shape (stellate in situ, with marked cytopl asmc
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exosones) i i vogel et
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oyt ok nesarEt sty GRY7 BEATDETHTEN poarVIYE SRR O0R FEHST BHURBnocy L es
har ver} edthk pessemdnicptiar & a ddiveg vedbt er nati vely, CD34 positive cells '
harvested from peri pheral blood, unbilical cord blood or bone 73 nmarrow
may be differentiated into dendritic cells by adding to the culture nmedi um
conbi nati ons o RERR@BBR/SEEL- 3, TN1lFa, CD40 |igand, LPS, flt3 ligand and/or
ot her conpound(s) that induce differentiation, maturation and proliferation
of dendritic cells. 5Dendritic cells are convenlently cat egori sed. as
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and a pharnmaceuti cal conposition or | nmmunogeni c conposition conprising such
transfectEﬁ“@%"$%WﬁE%CPWBﬁ”EQ)used as described herein. Alternatively, a
gene gelivery vehicle that targets a dendritic or other antigen presenting

11 20 be ad |
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in unit-dose or nulti-dose contalners, such as seal ed yes or vials.
Such cont &% epas 1§F eengl@ndpaRSOMER YReiPE 219 o8 Iodpiget %Qﬁ@ﬂ@él@%&@&tmﬂ ity of
the formulation until use. In general, fornulations nay be stored as
suspensi ons, sol utions or enul sions in oi ly or aqueous vehicl es.

35Al ternatively, an inmmunogeni c conposition or pharmaceutical conposition
may be stored in a 74 freeze-dried condition requiring only the addition
of a sterile liquid carder immediately prior to use. In sone enbodi nents, a
"primng" or first adm nistration of an Rv3616c¢c pol ypeptide (including
Svariants, i1inmmunogenic fragments or fusion proteins), or polynucleotide



pol ynucl eoti de encodi ng said pol ypeptide ("prime and boost" nethod). For
instance, a first admnistration wthgsgn Rv3616c¢c pol ypeptide (including
variants, imrunogenic fragnents or 10fusion proteins) or pol ynucleotide
encodi ng said polypeptide is followed by one or nore subsequent
adm ni strations of an Rv3616¢c pol ypeptide (including variants, inmunogenic
fragments or fusion proteins) or polynucleotide encoding said pol ypepti de.
I'n one enbodinent, a first administration with an Rv3616c_pol ypeptide or
pol ynucl| @enevge mtggrqtgqn(ﬂnp §tpbls Prpregrien srvipihe Jyisiveof st eelisdrasking€f @t i ons of
an Rv361fgyspol ypeptide. In one enbodinent, a first administration with an
Rv3616¢C polypeptide or polynucleotide is follomed by one or nore subsequent
adm ni strations of an Rv3616¢c pol ynucl eotide. Usually the first or
" pri m ngA nadbtrappreddhadesianedatn chllbw epesic dadetow of ltrodius ngltoadvas necehthat | on are
01 Tk A0RHkicRed S B TnARR e BbalBubPofts Ry fTRNL 85 uARAL huea SHBREALE !

boos ions “are grven , or as long as
1, 2, 3 Iaatoaer reidyesiodheayial @nvei@nveﬁinlﬁ owdificiion stk pwﬁdnmww wiegtiond protein
prim ng agimtdal et LatdMynabbewad.d¥oré Protein boosting adm nistration) may
al so useful bé in preventing or treating tuberculosis (e.g_ preventing or
treating latent tuberculosis, in particular preventing or delay
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IgD_??d | gE, respectively. 35An exenplary inmmunogl obulin (antibody)
struCtural unit conprises a tetramer. Each tetranmer is conposed of two

i denti cal pai3.AmNoPSE9periVdeUseRal ns, each pair having one."light" (about
25 kDa) and one "heavy" chain (about 50-70 kDa). The N-term nus of each
chain defines a 75 variable region of about 100 to 110 or nore am no acids
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in the hivrgeo foR@iae Tosdivare Do BMOeH i Meh ihieintdr (byc2ka08 MeLaughtirg 1888)Fab’
nmonoger. The Fab' nonomer is essentially Fab with part of the hinge region
(see“Fundanent al | munol ogy (Paul ed., 3d ed. 1993). While various anti body
f r agment §haAAVdeA isedpiorintatalng.7 ddiottakes Idngiels containsolivomnen reading frames boty, one
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either chem cal'l %) usi ng_reconbi nant the term
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Patent 4, 94 can e adapted to produce anti bodi es to pol ypeptides of
this 5nvéﬁ??on Also transgenic mice, or other organisms such as other
manmal s, may be used to express humani sed anti bodies. 25 Alternatively,
phage display technol ogy can be used to identify antibodies and heteroneric
Fab fragments that specifically bind to selected antigens (see, e.g.,
McCafferty et at, Nature 348:552-554 (1990); Marks eta!-, Biotechnol ogy

10: 779-783 (1992)).



The phrase "specifically (or selectively) binds" to an antibody or
"specifically (or selectively) 30i mugQreactive with," when referring to a
protein or peptide, refers to a binding reaction that is determ native of
the presence of the protein in a heterogeneous popul ati on of proteins and
ot her biol ogi cs_ Thus, under designated i mmunoassay conditions, the
specified antibodies bind to a particular protein at |least two tines the
background and do not substantially bind in a significant anobunt to other

proteins {Heps @ﬂ%tseVé‘ralth@o@mb@mp&&%é‘ak&me@ (G5 diuﬂ;@thb@o@éhwbﬂ LI%‘-Q'@M’AAG%S under
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Mycobact eri um t uber cuI osi s pr ot ei ns) DI AGNOSTI CS I n anot her aspect,
this invention @)r OVI hods usi ng: one or nore of the polypeptides
15descri bed abb¥& R ’E’F’a @Sf‘% ’@DrﬁESF’BB PEATETS (for exanple using T cell

respottse based assays or anti body based assays of conventional format). For

exanpl e, HASE Qe fedk Vech d;{rgﬁfgggg e@gﬁ%&&‘&’ga 5?&3@?%?&’?&6{:}% ik gFe%Qrﬁt uNePﬁdﬁt%SJ tﬁé" 05' S

infection'In an | rrsin
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conpri sesyirfsksd s a&g&mstQRﬁgéw:@eqwgﬁupa(r'et M, aQU&rlbﬁtMru@fs @cﬂloRy3616C
protein sequence (1.1 h% an i munogeni.c fragnent 3616¢C tel n

sequence; V'Q’@E’%?”‘hhﬁ'?ﬁsi WrYFesnasie erapipysg. gl BREUS ‘ﬁ”f@’eg é(ﬁ‘b'?l’?% S a? ex anpl e
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the i nvenei@ni9%9%¢ i ndi vidual will be 30 seronega Live. Suitably the
individual will not previously have been vaccinated agai nst M tubercul 0si s

infection (e.g. suitably the individual not preyv ousl een
Vacel nat oM roBRRL OB Y SHREING PBES ety BB VB SO 3% ange of
means2X&nogruchwe-functicn elktidrshigd of difiedeat vl sequaraead imm stedienstioved ithagthef
oY SRl SRS of B MU OB SE A GEIER e
such as i thedaletetiphel up to 80% of its genome (Horwich et ar‘ 1990). This suggested that Iarge
portions of the genome could be replaced with foreign genetic material. The hepatotropism
and persistence (integration) were particularly attractive properties for liver-directed gene
30  transfer. Chang et'al. (1991) introduced the chloramphenicol acetyltransferase (CAT) gene
into duck hepatitis B virus genome in the place of the polymerase, surface, and pre-surface
coding sequencas. [t was cotransfected with wild-typa virus into an avian hepatoma cell line.
Culture media containing high titres of the recombinant virus were used to infect primary
duckling hepatocytes. Stable CAT gene expression was detecled for al least 24 days after
35  transfection (Chang ef al., 1991).

Additional 'viral’ vectors include virus like paricles (VLPs) and phages.



77 gamma (1 FNy), interleukin 2 (IL2) and interleukin 5 (1L5). B-cel
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35  Another embodiment of the invention for transferring a naked DNA expression construct into
cells rmay involve particle bombardment. This method depends on the ability to accelerate

DNA-coated microprojectiies lo a high velocity allowing them io pierce cell membranes and



Ot her diagnostics kits include those designed for the detection of cell
nedi at ed responses (which may, for exgpple, be of use in the diagnostic

nmet hods of the present invention). Such kits will typically conprise:
(i)apparatus for obtaining an appropriate cell sanple from a subject;
25(ii)means for stinulating said cell sanple with an Rv3616c pol ypeptide
(or variant thereof, inmunogenic fragnents thereof, or DNA encodi ng such
pol ypeptides); (iii)nmeans for detecting or quantifying the cellul ar
response én@ér%bﬂsrm{h%hﬂ I@fhgl them (Klem%ﬂéft absn. BBANS dﬁe&l&eﬁuﬁé&éléeéh shdie cel | ul ar
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protein.
particular BCG.
15
POLYPEPTIDE COMPOSITIONS
Generally, a polypeptide of use in the invention will be an isolated polypeplide (i.e. separated
from those components with which it may usually be found in nature),
20

For example, a naturally-occurring protein is isolated if it is separated from some or all of the
coexisting materials In the natural system. Freferably, such polypeptides are at least about
90% pure, more preferably at least about 95% pure and most preferably at least about 99%
pure. A polynucleotide is considered to be isolated if, for example, it is cloned into a vector

25 thatis not a part of the natural environment.

Polypeptides may ba prepared using any of a variety of well known techniques. Recombinant
polypeptides encoded by DNA sequences as described above may be readily prepared from
the DNA sequences using any of a variety of expression vectors known to those of ordinary

30  skillin the art. Expression may be achieved in any appropriate host cell that has been
transformed or transfected with an expression vector containing a DNA molecule that encodes
a racombinant polypeptide. Suitable host cells include prokaryotes, yeast, and higher
eukaryotic cells, such as mammalian cells and plant ¢ells. Preferably, the host cells employed
are £. coli, yeast or a mammalian cell line such as COS or CHO. Supernatants from suitable

35  host/vector systems which secrete recombinant protein or polypeptide into cuiture media may
be first concenlrated using a commercially available filter. Following concentration, the

concentrate may be applied to a suitable purificalion matrix such as an affinity matrix or an ion



Rv3616c was sel ected based on a genone-w de anal ysis of Mycobacterium

t ubercul osi s genes associ ated wi th dosaancy phase nai ntenance and
infectivity as in Miurphy and Brown 25 BMal nfect Dis. 2007 7:84-99.

Pot enti al dornmancy phase gene targets in Mycobacteriumtuberculosis were
prioritised through a bioinformatics neta-anal ysis of published genone-w de
DNA m croarray datasets of bacterial gene expression under sinulated
dormancy conditions._ Subcellular |ocalisation of M tubercul osis proteins
encoded B¥CGegREsInnAEaly; BaeaiEereIrgrecwrntpeHBLE sleps ¢andeamriayed dhdire t o

i dent i fy puarg airé@rdbaiageichpepflicBri ef |y, experinental conditions in the
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of the erphlpeptent altheoneitibn omsuhegeheradoenm ticrsil aine ofiedvaanit: heviglks or der
of expresgs] T, i core for rtl r _experinental dataset was
2 uoB e it b8 s I SR Bl e AL SSRGS esitce of

dor mancy gpheraied by syniirdic osiaos iusing tefcbeitiiasnsl Kiiedst ® thosshodaliratyesktiar the set s

col | ect e¢of QfanmpliBuch dﬁgﬁ%@étﬁ%& il b shfieshdl Ush IQnW&’fﬁen&bran-?&Q FSvhiRbleeach

dat aset. Addi ti onal sets on"gene essentiality for growth were obtained
from 80 SRlithash EFhaiayRs: %h@§ithﬁja%fﬂ%%%‘§t?ﬁa%%@ eRmBRedtWhskHaPnaent s
(T Tlr3 ?SH? . sGene® wWabetiaijadideetod %xr@@l‘ngQlﬁ'nirﬁf-:-ﬁ;wtdhafnﬁ@b‘ﬁﬁd‘lﬂ_@ld,&@@rn@fmﬁmiﬂ ero.

a - g : ta e nd scoring criteria for
{iberQul SerSAR 2 R PRt o DuredPeC Pl R GEedieeb e ene knock- out
(growt h phaperddly ewikblkifom)supfiefesueh as PEkpaiimagindied Riotpdters Digisonnt :
Maxi mum ‘e ol &l S Starvation
under c¢ o?f%‘% Icéﬁ%éf 6%‘1?“&%%;&4%3&@& ﬂ%owi% ﬂn%s’ﬂ%&%lfﬁ%ts 'iﬁzr_u idhe.

Tuber cul osi s. (Edi nb.) 2004 84:228- 238 Nutrient depletion under controlled
02 62 andvifitcertindPdiifiderisidinteM) bipsGpemidt nfa@neta fadion JroleRItRatlcampdset Edi nb)
2004 1 §4: %su?tiple polypeptides as described herein, or that comprises at least one polypeptide as
described herein and an unrelated sequence, exampies of such. proteins include tetanus,
tuberculosis and hepatitis proleins (see, e.g., Stoute et al., New Engl. J. Med. 336:66-91
(1297)). A fusion partner may, for example, assist in providing T helper epitopes (an
immunological fusion partner), preferably T helper epitopes recogniged by humans, or may
20  assistin expressing the protein (an expression enhancer) at higher yields than the native
recombinant protein. Certain preferred fusion partners are both immunologiical and expression
enhancing fusion partners. Other fusion partners may be selected so as to increase the
solubility of the protein or to enable the protein to be targeted to desired intracellular
compartments. Still further fusion partners include affinity tags, which facilitate purification of

25  the protein.

Fusion proteins may generally be prepared using standard techniques, including chemical
conjugation. Preferably, a fusion protein is expressed as a recombinant protein, allowing the
production of increased levels, relative to a non-fused protein, in an expression system.

30  Briefly, DNA sequences encoding the polypeptide components may be assembled separately,
and ligated into an appropriate expression vector. The 3" end of the DNA sequence encoding
one polypeptide component is ligated, with or without a peptide linker, to the 5 end of a DNA
sequence encoding the second polypeptide component so that the reading frames of the
sequences are in phase. This permits translation into a single fusion protein that retains the

35  biological activity of both component polypeptides.



246 Wayne nodel of hypoxia# 14d (NRP-2): 4 7d (NRP-1): 2 Voskuil M et al.

Tuber cul osi s. (Edinb.) 2004 84:218- 2285Wayne nodel of hypoxia# 30 and 80d:

5 14 and 20d: 4 10 and 12d: 3 6 and 8d: 2 Schnappinger D et al. J. Exp.

Med. 2003 198:693-704 Infection of nouse macrophages, +/- y-INF 24 and 48h:
5 Karakousis PC et al. J. Exp. Med. 2004 200: 647-657 Hol |l ow fi ber

subcut aneous inplant in mce 10d: 3 Talaat AMet al. Proc. Natl. Acad. Set

U S. A 2004, 101:4602-4607 Infection of mce. MIB harvested fromlune 28d: 3
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2005, components by a distance sufficient to ensure that each palypeptide folds into its secondary
and tertiary structures. Such a peptide linker sequence is incorporated into the fusion protein
using standard techniques well known in the art. Suitable peptide linker sequences may be
5 chosen based on the following factors: (1) their ability to adopt a flexible extended
conformatian; (2) their inability to adopt a secondary structure that could interact with functional
epitopes on the first and second polypeptides; and (3) the lack of hydrophobic or charged
residues that might react with the polypeptide fundlional epitopes. Preferred peplide linker
sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, such as Thr
10  and Ala may also be used in the. linker sequence. Amino acid sequences which may be
usefully employed as linkers include those disclosed in Maratea et al., Gene 40:39-46 (1985);
Murphy et al., Proc. Natl. Acad. Sci. USA 83:8258-8262 (ﬁ 986); U.S. Patent No. 4,935,233 and
U.S. Patent No. 4,751,180, The linker sequence may generally be from 1 to about 50 amino
acids in length. Linker sequences are not required when the first and second polypeptides
16  have non-essential N-terminal amino acid regions that can be used to separate the functional

domains and prevent steric interference.

Within preferred embodiments, an immunological fusion pariner is derived from protein D, a
surface protain of the gram-negative bacterium Haemophilus influenza B (WO 91/18926).

20  Preferably, a protein D derivative comprises approximately the first third of the protein (e.g.,
the first N-terminal 100-110 aming acids), and a protein D derivative may be lipidated. Within
certain preferred embodiments, the first 109 residues of a lipoprotein D fusion pariner is
included on the N-terminus to provide the polypeptide with additional exogenous T-cell
epitopes and to increase the expression level in E. coli (thus functioning as an expression

25  enhancer). The lipid tail ensures optimal presentation of the antigen to antigen presenting
cells. Other fusion partners include the non-structural protein from influenzae virus, NS1
(hemaglutinin). Typically, the N-terminal 81 amino acids are used, although different
fragmenis that include T-helper epitopes may be used.

30 In another embodiment, the immunological fusion partner is the protein known as LYTA, ora
portion thereof (preferably a C-terminal portion). LYTA is derived from Streptococcus
preumoniae, which synthesizes an N-acetyl-L-alanine amidase known as amidase LYTA
(encoded by the LytA gene; Gene 43:265-292 (1986)). LYTA is an autolysin that specifically
degrades certain bonds in the peptidoglycan backbone. The C-terminal domain of the LYTA

35 protein is responsible for the affinity to the choline or to some choline analogues such as
DEAE. This property has been exploited for the development of E. coli C-LYTA expressing

plasmids usefu! for expression of fusion proteins. Purification of hybrid proteing containing the
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process simlar to the initial steps of the TopPrad Il algorithm (d aros MG
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B o Sl e Lo s e s TR PSSR Lo o
>0. 5 r emgenedncoBimbdied panp@ptide. T cell specificity may be evaluated using any of a variety of
standard techniques. For exampla, within a chromium release assay or proliferation assay, a
slitmulation index of more than two fold increase in lysis and/or proliferation, compared to
rnegative controls, indicates T cell specificity. Such assays may be performed, for example, as
30 described in Chen ef al., Cancer Res. 54:1065-1070 (1994)). Aliematively, detection of the
proliferation of T cells may be accomplished by a variety of Kknown techniques. For example, T
cell proliferation ¢an be detected by measurng an increased rate of DNA synthesis (e.g., by
pulse-labelling cultures of T cells with tritiated thymidine and measuring the amount of tritiated
thymidine incorporated into DNA). Contact with a polypeptide of the invention (100 ng/ml - 100
35 pg/ml, preferably 200 ng/mi - 25 pg/mi) for 3 - 7 days should result in at least a two fold
increase in proliferation of the T cells. Contact as described above for 2-3 houre should result

in activation of the T cells, as measured using standard cytokine assays in which a two fold
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In additional embodiments, the polynucieotide, polypeptide, T-cell and/or antibody

20 compositions disclosed herein will be formulated in pharmaceutically-acceptable or
physiologically-acceptable solutions for administration to a cell or an animal, either alone, or in
combination with one or more other modalities of therapy.

it will also be understood that, if desired, the nucleic acid segment (¢.g., RNA or DNA) that

25  expresses a polypeptide as disclosed hereln may be administered in combination with other
agents as well, such as, e.g., other proteins or polypeptides or various pharmaceutically-active
agents, including chemotherapeutic agents effective against a M. tuberculosis infection. In
fact, there is virtually no limit to other components that may also be included, given that the
additional agents do not cause a significant adverse effect upon contact with the target cells or

30 hosttissues. The compositions may thus be delivered along with various other agents as
required in the particular instan¢e. Such compositions may be purified from host cells or other
biological sources, or alternatively may be chemically synthesised as described herein.
Likewise, such compositions may further comprise substituted or derivatised RNA or DNA
compositions.

35
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10  typically about 0.1 mg to about 10 mg of the inventive polynucleotide per administration

Naturally, the amount of aclive compound(s) in each therapeutically useful composition may be
prepared is such a way that a suitable dosage will be obtained in any given unit dose of the
compound. Factors such as solubility, bioavailability, biological half-life, route of

15  administration, product shelf life, as well as other pharmacological considerations will be
contemplated by one skilled in the art of preparing such pharmaceutiéal formulations, anct as
such, a variety of dosages and treatment regimens may be desirable.

1. ORAL DELIVERY
20
In certain applications, the pharmaceutical compositions disclosed herein may be delivered via
oral administration to an animal. As such, these cormpositions may be formulated with an inert
diluent or with an assimilable edible carrier, or they may be enclosed in hard- or scfi-shell
gelatin capsule, or they may be compressed into tablets, or they may be incorporated directly
25  with the food of the diet.

The active compounds may even be incorporated with excipients and used in the form of
ingestible tablets, buccal tables, troches, capsules, elixirs, suspensions, syrups, wafers, and
the like (Mathiowitz et al., 1997; Hwang etf al., 1928; U. 3. Patent 5,641,515; 1. 5. Patent

30 5,580,579 and U. 5. Patent 5,792,451, each specifically incorporated herein by reference in its
entirety). The tablets, troches, pills, capsules and the like may also contain the following: a
binder, as gum tragacanth, acacia, cornstarch, or gelatin; excipients, such as dicalcium
phosphate; a disintegrating agent, such as corn starch, potato starch, alginic acid and the like;
a lubricant, such as magnesium stearate; and a sweetening ageni, such as sucrose, lactose or

35  saccharin may be added or a flavouring agent, such as peppermint, il of wintergreen, or

cherry flavouring. When the dosage unit form is a capsule, it may contain, in addition to
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non-toxic in the amounts employed. In addition, the active components may be incorporated

into sustained-release preparation and formulations.

10  For oral administration the compositions of the present invention may altematively be
incorporated with one or more excipients in the form of a mouthwash, dentifrice, buccal tablet,
oral spray, or sublinguat orally-administered formulation. For example, a mouthwash may be
prepared incorporating the active ingredient in the required amount in an appropriate solvent,
such as a sodium borate solution (Dobell's Solution). Alternatively, the active ingredient may

15 be incorporated into an oral solution such as one containing sodium borate, glycerin and
potassium bicarbonate, or dispersed in a dentifrice, or added in a therapeutically-effective
amount to a composition that may include water, binders, abrasives, flavoring agents, foaming
agents, and humectants. Alternatively the compositions may be fashioned into a tablet or
solution form that may be placed under the tongue or otherwise dissolved in the mouth.

20

2. INJECTABLE DELIVERY'

In certain circumstances it will be desirable to deliver the pharmaceutical compositions
disclosed herein parenterally, intravenously, intraruscularly, intradermally, or even

25 intraperitoneally as described in U. S. Patent 5,543,158; U. 8. Patent 5,641,515 and U. &.
Patent 5,399,363 (each specifically incorporated herein by refenanbe in Its entirety). Solutions
of the active compounds as free base or pharmacologically acceptable salts may be prepared
in water suitably mixed with a surfactant, such as hydroxypropyleellulose. Dispersions may
also be prepared in glycerol, liquid polyethylene glycels, and mixtures thereof and in oils.

30  Under ordinary conditions of storage and use, these preparations contain a preservative to
prevent the growih of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable

35 solutions or dispersions (U. S. Patent 5,466,468, specifically incorporated herein by reference
in its entirety). In all cases the form mus! be sterile and must be Nuid 1o the exlent thal easy

syringability exists. It must be stable under the conditions of manufacture and storage and
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must be preserved against the contaminating action of microorganisms, such as bacteria and
fungi. The carrier can be a solvent or dispersion medium containing, for example, water,
ethanol, polyol (8.g., glyceral, propylene glycol, and liquid polyethylene glycol, and the like),
suitable mixtures thereof, and/or vegetable oils. Proper fluidity may be maintained, for
5  example, by the use of a coating, such as lecithin, by the maintenance of the required particle

size in the case of dispersion and by the use of surfactants. The prevention of the action of
microorganisms can be facilitated by various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, serbic acid, thimerosal, and the like. In many cases, it will be
preferable to include isotonic agents, for example, sugars or sodium chioride. Prolonged

10  absorption of the injectable compositions can be brought about by the use in the compositions

of agents delaying absorption, for example, aluminum monostearate and gelatin.

For parenteral administration in an aqueous solution, for example, the solution should be
suitably buffered if necessary and the liquid diluent first rendered isotonic with sufficient saline
15  orglucose. These particular aqueous solutions are especially suitable for intravenous,
intramuscular, subcutaneous and intraperitoneal administration. In this connection, a sterile
aqueous medium that can be employed will be known to those of skill in the art in light of the
present disclosure. For example, one dosage may be dissolved in 1 ml of isotonic NaCl
solution and either added to 1000 mi of hypodermoclysis fluid or injected at the proposed site
20 of infusion (see, e.qg., Remington’s Pharmaceutical Sciences, 15th Edition, pp. 1035-1038 and
' 1570-1580). Some variation in dosage will necessarily oceur depending on the condition of the
subject being treated. The person responsible for adrinistration will, in any event, determine
the appropriate dose for the individual subject. Moreover, for human administration,
preparations should meet sterility, pyrogenicity, and the general safety and purity standards as
25  required by FDA Office of Biclogics standards.

Sterile injectable solutions are prepared by incorporating the active compounds in the required
amount in the appropriate salvent with various of the other ingredients enumerated above, as
required, followed by filtered sterilization. Generally, dispersions are prepared by incorporating
30 the various sterilized active ingredients into a sterile vehicle which contains the basic
dispersion medium and the required other ingredients from those enumerated above. In the
case of sterile powdars for the preparation of sterile injectable solutions, the preferred methods
of preparation are vacuum-drying and freeze-drying technigques which yield a powder of the
active ingrediant plus any additional desired ingredient from a previously sterile-filtered solution
35  thereof.
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The compositions disclosed herein may be formulated in a neutral or salt form.
Fharmaceutically-aceeptable salts, include the acid addition salis (formed with the free amino
groups of the protein) and which are formed with inorganic acids such as, for example,
hydrochloric or phosphoric acids, or such organic acids as acetic, oxalic, tartaric, mandelic,

5  and the like. Salts formed with the free carboxyl groups can also be derlved from inorganic
bases such as, for example, sodium, potassium, ammonium, calcium, or fernic hydroxides, and
such organic bases as isopropylaming, trimethylamine, hisfidine, procaine and the like. Upon
formulation, solutions will be administered in a manner compatible with the dosage formulation
and in such amount as is therapeutically effective. The formulations are easily administered in

10  a variety of dosage forms such as injectable solutions, drug-release capsules, and the like.

As used hergin, "carier” includes any and all solvents, dispersion media, vehicles, coatings,
diluents, antibacterial and antifungal agents, isotonic and absorption delaying agents, buffers,
carrier solutions, suspensions, colloids, and the like. The use of such media and agents for

15  pharmaceutical active substances is well known in the at. Except insofar as any conventional
media or agant is incompatible with the active ingradient, its use in the therapeutic
compaositions is contemplated. Supplementary aclive ingredients can also be incorporated into
the compositions.

20  The phrase “pharmaceutically-acceptable” refers to molecular entities and compositions that
do not produce an allergic or similar untoward reaction when administered to 2 human. The
preparation of an aqueous composition that confains a protein as an active ingredient is well
understood in the art. Typically, such compositions are prepared as injectables, either as
liquid solutions or suspensions; solid forms suitable for solution in, or suspension in, liquid prior

25 tolinjection can also be prepared. The preparation can also be emulsified.

3. NASAL AND BucCaL DELIVERY

In certain embodiments, the pharmaceutical compositions may be delivered by intranasal

30  sprays, buccal sprays, inhalation, and/or other aerosol delivery vehicles. Methods for
delivering genes, nucleic acids, and peptide compaositions directly {o the lungs eq via nasal and
buccal aerosol sprays has been described .9., in U. 5. Patent 5,756,353 and U. 5. Patent
5,804,212 {(sach specifically incorporated herein by reference in its entirety). Likewise, the
delivery of drugs using intranasal microparticle resins (Takenaga et al., 1998) and

35  lysophosphatidyl-glycerol compounds (U. 5. Patent 5,725,871, specifically incorporated herein
by reference in its entirety) are also well-known in the pharmaceutical arts. Likewise,

transmucosal drug delivery in the Torm of a polytetrafluoroetheylene support matrix is
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described in U. 5. Patent 5,780,045 (specifically incorporated herein by reference in its
entirety).

4, LIPOSOME-, NANOCAPSULE-, AND MICROPARTICLE-MEDIATED DELIVERY

In certain embodiments, the inventors contemplate the use of liposomes, nanccapsules,

microparticles, microspheares, lipid particles, vesicles, and the like, for the introduction of the

compositions of the present invention into suitable host cells. In particular, the cormpositions of

the present invention may be formulated for delivery either encapsulated in a lipid particle, a
10 liposome, a vesicle, a nanosphere, or a nanoparticle or the liks.

Such formulations may be preferred for the introduction of phamaceutically-acceptable
formulations of the nucleic acids or constructs disclosed herein. The formation and use of
liposomes is generally known fo those of skill in the art (see for examplse, Couvrsur et al,, 1977,

15 Couvreur, 1988; Lasic, 1998; which describes the use of liposomes and nanocapsules in the
targeted antibiotic therapy for intracellular bacterial infections and diseases). Recently,
liposomes were developed with improved serum stability and circulation half-times (Gabizon &
Papahadjopoulos, 1988; Allen and Choun, 1987; U. §. Patent 5,741,516, specifically
incorporated herein by reference in ite entirety). Further, various methods of liposome and

20  liposome like preparations as potential drug carriers have been reviewed (Takakura, 1928;
Chandran et al., 1997; Margalit, 1995; U. S. Patent 5,567,434, U. 5. Patent 5,552,157, U. 5.
Patent 5,565,213; U. 5. Patent 5,738,868 and L. 5. Patent 5,795,587, each specifically
incorporated herein by refarenca in its entirety).

25 Liposomes have been used successfully with a number of cell types that are normally resistant
to transfection by other procedures including T cell suspensions, primary hepatocyte culiures
and PC 12 cells (Renneisen ef af,, 1990; Muller ef al., 1990). In addition, liposomes are free of
the DNA length constraints that are typical of viral-based delivery systems. Liposomes have
been used effectively o introduce genes, drugs (Heath & Martin, 1986; Heath et a/., 1986;

30 Balazsovits ef al., 1989; Fresta & Puglisi, 1998), radiotherapeutic agents (Pikul et al, 1887),
enzymes (Imaizumi ef al, 19903; Imaizumi et al., 1990b), viruses (Faller & Baltimore, 1984),
transcription factors and allosteric effectors (Nicolau & Gersonde, 1978) into a variety of
cUltured cell lines and animals. In addition, several successiul clinical trails examining the
effectiveness of liposome-mediated drug delivery have been completed (Lopez-Berestein of

35  al, 1985a; 1985h; Coune, 1988; Sculier et al., 1988). Furthermore, several studies suggest
that the use of liposomes 15 not associated with autoimmune responses, toxicity or gonadal
localization after systemic delivery (Mori & Fukatsu, 1992).
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Liposomes are formed from phospholiptds that are dispersed in an aqueous medium and
spontaneously form multilarnellar concentric bilayer vesicles (also termed multilamellar
vesicles (MLVs). MLVs generally have diameters of from 25 nmio 4 um. Sonication of MLVs
results in the formation of small unilamellar vesicles (SUVs) with diameters in the range of 200
ta 500 A, containing an aqueous solution in the core.

Liposomes bear resemblance to cellular membranes and are contemplated for use in
connection with the present invention as carriers for the peptide compositions. They are
widsly suitzble as both water- and lipid-soluble substances can be entrapped, i.e. in the
aqueous spaces and within the bilayer itself, respectively. It is possible that the drug-bearing
liposomes may even be employed for site-specific delivery of active agents by selectively
modifying the liposomal formulation.

In addition to the teachings of Couvreur ef al. (1977; 1988), the following information may be
utilized in generating liposomal formulations. Fhospholipids can form a varety of structures
other than liposomes when dispersed in water, depending on the molar ratio of lipid to water.
At low ratios the liposome is the preferred structure. The physical characteristics of liposomes
depend on pH, ionic strength and the presence of divalent cations. Liposomes can show low
permeability to ionic and polar substancss, but at elevated temperatures undergo a phase
transition which markedly alters their permeability. The phase transition involves a change
from a closely packed, ordered structure, known as the gel state, to a loosely packed, less-
ordered structure, known as the fluld state. This oceurs at a characteristic phase-transition

temperature and results in an increase in permeability to ions, sugars and drugs.

In addition to temperatura, exposure {o proteins can alter the permeability of liposames.
Certain soluble proteins, such as cytochrome ¢, bind, deform and penetrate the bilayer,
thereby causing changes in parmeability. Cholesterol inhibits this penetration of proteins,
apparantly by packing the phospholipids more tightly. It is contemplated that the most useful
liposome formations for antibiotic and inhibitor dalivery will contain cholesterol.

The ability to trap solutes varies betwaen different types of liposomes. For example, MLVs are
moderately efficient at trapping solutes, but $UVs are extremely inefficient. SUVs offer the
advantage of homogeneity and reproducibility in size distribution, however, and a compromise
between size and trapping efficlency is offered by large unilamellar vesicles (LUVs). These
are prepared by ether evaporation and are three to four times more efficient at solute
entrapment than MLVs.
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In addition to liposome characteristics, an important determinant in entrapping compounds is
the physicochemical properties of the compound itself. Polar compounds are trapped in the
aqueous spaces and nonpolar compounds bind to the lipid bilayer of the vesicle. Polar

9 compounds are released through permeation or when the bilayer is broken, but nonpolar
cornpounds remain affiliated with the bilayer unless it is disrupted by temperature or exposure

o lipoproteins. Both types show maximum efflux rates at the phase transition temperaiure.

Liposomes interact with cells via four different mechanisms: endocytosis by phagoceytic cells of
10  the reticuloendothelial system such as macrophages and neutrophils; adsorption to the cell
surface, either by nonspecific weak hydrophobic or electrostatic forces, or by specific
interactions with cell-surface components; fusion with the plasma cell membrane by insertion
of the lipid hilayer of the liposome into the plasma membrane, with simultaneous release of
liposomal contents into the ¢ytoplasm; and by transfer of liposomal lipids to cellular or
15  subcellular membranes, or vice versa, without any association of the liposome contents. It

. often is difficult to determine which mechanism is operative and more than one may operate at
the same time,

The fate and digposition of intravenously injected liposomes depend on their physical

20  properties, such as size, fluidity, and surface charge. They may persist in tissues for h or

' days, depending on their compasition, and half lives in the blood range from min to several h.

Larger liposomes, such as MLLVs and LUVs, are taken up rapidly by phagocytic cells of the
reticuloendothelial systern, but physiology of the circulatory system restrains the exit of such
large species at most sites. Thay ¢an exit only in places where large openings or pores exist

25  in the capillary endothelium, such as the sinusoids of the liver or spleen, Thus, these organs
are the predominate site of uptake. On the other hand, SUVs show a broader tissue
distribution but still are sequesterad highly in the liver and spleen. In general, this in viva
behavior limits the potential targeting of liposornes to only those organs and tissues accessible
to their large size. These include the blood, liver, spleen, bone marrow, and lymphaoid organs.

30
Targeting is generally not a limitation in terms of the present invention. However, should
specific targeting be desired, methods are available for this to be accomplished. Antibodies
rmay be used to bind to the liposome surface and to direct the antibody and its drug contents to
specific antigenic receptors located on a particular celldype surface. Carbohydrate

35  determinants (glycoprotein or glycolipid cell-surface components that play a role in cell-cell
recognition, interaction and adhesion) may also be used as recognition sites as they have

potential in directing liposomes to particular cell types. Mostly, it is contemplated that
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intravernous injection of lipasomal preparations would be used, but other routes of

administration are also ¢onceivable.

Alternatively, the invention provides for pharmaceutically-acceptable nanocapsule formulations
of the compositions of the present invention. Nanocapsuies can generally entrap compounds
in a stable and reproducible way (Henry-Michelland ef al., 1987; Quintanar-Guerrero ef al.,
1998; Douglas et al., 1887). To avoid side effects due to intracellular polymeri¢ overloading,
such ultrafine particles (sized around 0.1 pm) should be designed using polymers able to be
degraded /n vivo. Biodegradable polyalkyl-cyanoacrylate nanoparticles that meet these
requirements are contemplaied for use in the present invention. Such particles may be are
easily made, as described (Couvreur ef al,, 1980; 1988; zur Muhlen ot al., 1998; Zambaux et
al. 1998; Pinto-Alphandry ef al., 1995 and U. . Patent 5,145,684, specifically Incorporated
herein by referance in its entirgty).

Skin patches may also be utilised for transcutaneous delivery.

IMMUNOGENIC COMPQSITIONS

I certain preferred embodiments of the present invention, immunogenic compositions are
provided. The immunogenic cormpositions will generally comprise one or more polypeptides or
polynucleotides, such as those discussed above, in combination with an immunostimulant. An
immunostimulant may be any subsiance that enhances or potentiates an immune response
(antibody and/or cell-mediated) to an exogenous antigen. Examples of immunostimulants
include adjuvants, biodegradable microspheres (e.q., polylactic galactide) and liposomes (Into
which the compound is incomporated; see, e.g., Fullerton, L.5. Patent No. 4.25_'5,877).

Preparation of immunogenic compositions is generally described in, for example, Powell &

Newman, eds., Vaccine Design (tha subunit and adjuvant approach) (1985). Pharmaceutical
compositions and immunogeni¢ cormpositions within the scope of the present invention may
also contain other compounds, which may be biologically active or inactive. For example, one
or more immunogenic portions of other M. tuberculosis antigens may be present, either
in¢orporated info a fusion polypaptide or as a separate compound, within the pharmaceutical
ar immunogenic composition.

lllustrative immunogenic compositions may contain a polynucleotide (2.g9. DNA) encoding one
or more of the polypeptides as described above, such that the polypeptide is generated in situ

(thereby eliciting an immune response). As noted above, the DNA may be present within any
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of a variety of delivery systems known to those of ordinary skill in the art, including nucleic acid
expression systems, bacteria and viral expression systems. Numerous gene delivery
technigques are well known in the art, such as those described by Rolland, Crit. Rev. Therap.
Drug Carrier Systems 15:143-198 (1998), and references cited therein. Appropriate nucleic
acid expression systems contain the necessary DNA sequences for expressian in the patient
(such as a suitable promaoter and terminating signal). Bacterial delivery systems involve the
administratlon of a bacterium host cell (for example, a Mycobacterium, Bacillus or Lactobaciflus
strain, in¢luding Bacillus-Calmette-Guerrin or Lactococeus lactis) that expresses the
polypeptide (e.g. on its cell surface or secretes the polypeptide) (see, for example, Ferreira, et
al., An Acad Bras Cienc (2005) 77:113-124; and Raha, et al., App! Migrobiol Biatechnol (2005)
PubMedID 15635453). In a prefarrad embodiment, the DNA may be introduced using a viral
expression system (e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may
involve the use of a non-pathogenic (defectiva), replication competent virus. Suitable systems
are disclosed, for example, in Fisher-Hoch ef al, Proc. Natl. Acad. Sei. USA 86:317-321
(1989); Flexner et al., Ann. N.Y. Acad. Sci. 569:86-103 (1988); Flexner et a/., Vaceine 8:17-21
(1990); U.5. Patent Nos. 4,603,112, 4,769,330, and 5,017 487; WO 89/01973; U.5. Patent No. .
4777,127; GB 2,200,651; EP 0,345,242; WO 91/02805; Berkner, Biotechniques 6:616-627
(1988); Rosenfeld et al., Science 252:431-434 (1991); Kolls et al., Proc. Natl. Agad. Sci. USA
91:215-218 (1994); Kass-Eisler et al., Proc. Natl. Acad. Sci. USA 90:11498-11502 (1993),;
Guzman et al., Circulation 88:2838-2848 (1993); and Guzman et al., Cir. Res. 73:1202-1207
(1993). Techniques for incorporating DNA into such expression systems are well known to
thosge of ordinary <kill in the art. The DNA may also be "naked,” as described, for example, in
Ulmer et al., Science 259:1745-1749 (1993) and reviewed by Cohen, Science 259:1691-1692
(1993). The uptake of naked DNA may be increased by coating the DNA onlo biodegradable
beads, which are efficiently transported info the ¢ells. 1t will be apparent that a immunogenic
composition may comprige both a polynuclectide and a polypeptide component. Such
immunogenic composition may provide for an enbanced immune response.

It will be apparent that an immunogenic composition may contain pharmaceutically acceptable
salts of the polynuclectides and polypeptides provided herein. Such salis may be prepared
from pharmaceutically aceeptable non-toxic bases, including organic bases (e.g., salts of
primary, secondary and lertiary amines and basic amino acids) and inorganic bases (e.q.,

godium, potassium, lithium, ammonijum, calcium and magnesium salts).

While any suitable carrier known to those of ordinary skill in the art may be employed in the
immunogenic compositions of this invention, the type of carrier will vary depending on the

mode of administration. Compositions of the present invention may be lormulated for any



nunber Am no acid position Epitope sequence SEQ ID No: HLA allele 19 94
AVQTTRDIL SEQ I D No: 66 87 20 103 EGAKKGLEF SEQ I D No: 67 A24, B7 21 107
KGLEFVRPV SEQ I D No: 68 A 0201, 851 22 108 GLEFVRPVA SEQ I D No: 69 A 0101, A
0301 23 109 LEFVRPVAV

appropriate manner of administration, including for example, topical, oral, nasal, intravenous,
intracranial, intraperitoneal, subcutaneous or intramuscular administration. For parenteral
administration, such as subcutaneous injection, the carrier preferably comprises water, saline,
alcohol, a fat, a wax or a buffer. For aral administration, any of the above carriers or a solid
5  carrier, such as mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum,

cellulosze, glucose, sucrose, and magnesium carbonate, may be employed. Biodegradable
microspheres (e.g9., polylactate polyglycolate) may also ba employed as carriers for the
pharmaceutical compositions of this invention. Suitable biodegradable microspheres are
disclosed, for example, in U.3. Patent Nos. 4,897,268; 5,075,109; 5,928,647; 5,811,128;

10 5,820,883; 5,853,763; 5,814,344 and 5,942,252, One may also employ a carrier comprising
the particulate-protein complexes described in 1.5, Patent No. 5,928,647, which are capable
of inducing a class l-restricted cytotoxic T lymphocyte responses in a host.

Such compositions rnay also comprise buffers (e.g., neutral buffered saline or phosphate

15  buffered saline), carbohydrates (e.q., glucose, mannose, sucrose or dextrans), mannitol,
proteing, polypeplides or amino acids such as glycine, antioxidants, bacieriostats, chelating
agents such as EDTA or glutathione, adjuvants (e.g., aluminum hydroxide), solutes that render
the formulafion isotonic, hypotanic or weakly hypertonic with the blood of a recipient,
suspending agents, thickening agents and/or preservatives. Altematively, compositions of the

20  present invention may be formulated as a lyophilizate. Compounds may also be encapsulated
within liposomes using well known technology.

Any of & variety of immunostimulants may be employed in the immunogenic compositions of
this invention. For example, an adjuvant may be included. Most adjuvants contain a

25 substance designed to protect the anfigen from rapid catabolism, such as aluminium hydroxide
ar mineral oil, and a stimulator of immune responses, such as lipid A, Bortadella periussis or
Mycobacterium species or Mycobactetium derived proteins. For example, delipidated,
deglycolipidated M. vaccae ("pVac") can be used. Suitable adjuvants are commercially

_available as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco

30 Laboratories, Detroit, MI); Merck Adjuvant 65 (Merck and Company, Inc., Rahway, NJ);
ASHB, AS02A, AS15, AS-2 and derivatives thereof (GlaxoSmithKline, Philadelphia, PA);
CWS (cell wall skeleton from a fubercule bacillus), TOM (trehalose dicorynomycolate), Leif
(Leishmania elongation initiation factor), aluminium salts such as aluminiurm hydroxide gel
(alurn) or aluminum phosphate; salts of caiciurn, iron or zing; an insoluble suspension of

35  acylated tyrosine; acylated sugars; cationically or anionically derivatized polysaccharides;
polyphosphazenes; bindegradable microspheres; monophosphoryl lipid A (MPL®); and quil A
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(e.9. A5-21). Cytokines, such ag GM-CSF or interleukin-2, -7, or -12, may also be used as
adjuvants.

An adjuvant refers to the components in a vaccing or therapeutic composition that increasa the
5  specific immune response to the antigen (see, &.g., Edelman, AIDS Res. Hum Retroviruses

B:1409-1411 (1992)). Adjuvants induce immune responses of the Th1-type and Th-2 type
response. Thi-type cytokines (e.g., IFN-y, IL-2, and IL-12) tend to favour the induciion of cell-
mediated immune response to an administered antigen, while Th-2 type ¢yiokines (e.q., IL4,
IL-5, 11-6, IL-10) tend to favour the induction of humaoral immune responses. Adjuvants capable

10  of preferential stimulation of a Th-1 cell-mediated immune response are described in WO
94/00153 and WO 95/17209.

Within the immunogenic cormpositions provided herein, the adjuvant compaosition is preferably
designed to induce an immune response predominantly of the Th1 type.  Following

15 application of a immunogenic composition as provided herein, a patient will typically support an
immune responsge that includes Th1- and Th2-type responses. Within a preferred
embodiment, in which a response is predominantly Thil-type, the level of Thl-type cytokines
will increase to a greater extent than the level of Th2-type cytokines. The levels of these
cytokines rmay be readily assessed using standard assays. For a review of the families of

20  cytokines, see Janeway, ef al., Immunobiology, 5" Edition, 2001,

The Rv3616c compasitions usually comprise one or more adjuvants, .g., AS01B (3-de-0-
acylated monophosphoryl lipid A (3D-MPL®) and Q521 in a liposome formulation; see, U.S.
Patent Publication No. 2003/0143240); AS02A (3D-MPL® and Q321 and an oil in water

25  emulsion; see, Bojang, ef al., Lancet (2001) 358:1927); , ENHANZYN® (Detox); 3D-MPL®;
saponing including Quil A and its components e.g. Q521 and saponin mimetics; CWS (cell wall
skeleton from a tubercule bacillus); TDM (trehalose dicorynomycolate); arminoalkyl
glucosaminide 4-phosphates (AGPs); immunostimulatory oligonucieoptides e.g. CPG; Leif
{Leishmania elongation initiation factor); and derivatives thereof. In a preferred embodiment,

30  an Rv3816c polypeptide is administered with one or more adjuvants selected from the group
consisting of 3D-MPL® and Q521 in a liposome formulation .. AS018 and 3D-MPL® and
Q521 and an oil in water emulsion (e.g. AS02A). Adjuvant systems AS018 and AS02A are
further described in Pichyangkul, et al., Vaccine (2004) 22:3831-40.

35  When delivering the Rv3616¢ antigen as a ndcleic acid, it can be delivered, for example, ina

viral vector (i.e., an adenovirus vector), or in a mutant bactenum host cell {j.e., a mutant,
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avirulent Mycobacterium, Lactobaciius or Bacilius host cell including Bacilliis Calmette-Guerin
(BCG) and Lactacoccus lactis).

Preferred adjuvants for use in eliciting a predominantly Th1-type response include, for
example, a combination of monaphosphoryl lipid A (MPL ®) preferably 3-O-deacylated
maonophosphoryl lipid A (3D-MPL®), optionally with an aluminium salt (see, for example, Ribi,
ot al., 1986, Immunology and Immunophamacology of Bacterial Endotoxins, Plenum Publ.
Corp., NY, pp. 407-419; GB 2122204B; GB 2220211; and US 4,912,094). A preferred form of
ID-MPL® is in the form of an emulsion having a small padicle size lass than 0.2mm in
diameter, and its method of manufacture is disclosed in WO 94/21292, Aqueous formulations
comprising monophosphoryl lipid A and a surfactant have been described in WO 98/43670.
Exemplified preferred adjuvants include ASHM B (MPL® and Q321 in a liposome formulation),
3D-MPL® and Q821 in a liposome formulation, AS02A (MPL® and Q521 and an cil in water
emulsion), 3D-MPL®& and Q521 and an oil in water emulsion, and AS15, available from
GlaxoSmithKline. MPL® adjuvants are available from GlaxoSmithKline (see US Patent Nos.
4,436,727, 4,877,611; 4,866,034 and 4,912,094).

CpG-containing oligonuclectides (in which the CpG dinucleatide is unmethylated) also induce
a predominantly Th1 response. CpG is an abbreviation for cytosine-guanasing dinucleotide
motifs present in DNA. Such cligonuglectides are well known and are described, for example,
in WO 96/02555, WO 99/33488 and U.S. Patent Nos. 6,008,200 and 5,856,462.
Immunostimulatory DNA sequences are also described, for example, by Sato ef al., Science
273:352 (1996). CpG when formulatad into immunogenic compositions, is generally
administered in free solution together with free antigen (WO 96/02555; McCluskie and Davis,
supra) ar covalently conjugated to an antigen (WO 98/16247), or formulated with a carrier such
as aluminium hydroxide ((Hepatitis surface antigen) Davis et al. supra ; Brazolot-Millan et al.,
Proc Natl.Acad.Sci,, USA, 1998, 95(26), 15553-8). CpG is known in the art as being an
adjuvant that can be administered by both systemic and mucosal routes (WO 96/02585, EP
468520, Davis et al., J.Immunal, 1998, 160(2):870-876; McCluskie and Davis, J.Immunaol.,
1998, 161(9):4463-6).

Another preferred adjuvant is a saponin or saponin mimelics or derivatives, such as Quil A,
preferably Q521 (Aquila Biopharmaceuticals Inc., Framingham, MA), which may be used alone
or in combination with other adjuvants. For example, an enhanced system involves the
combination of a monophosphoryl lipid A (MPL®) and saponin derivative, such as the

combination of Q521 and 3D-MPL® as describad in WO 94/00153, or a less reactogenic
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composition where the Q521 is quenched wilh cholesterol, as described in WO 96/33739.
Other preferred formulations comprise an oil-in-water emulsion and tocopherol. A particularly
potent adjuvant formulation involving Q%21, 3D-MPL® and tocopherol in an oil-in-waler
ernulsion is described in WO 95/17210. Additional saponin adjuvants of use in the present

2 invention include QS7 (described in WO 96/33739 and WO 26/11711) and Q517 (described in
U.5. Patent No. 5,057,540 and EP 0 362 279 B1).

Alternatively the saponin formulations may be combined with vaccine vehicles composed of
chitosan ar other polycationic polymers, polylactide and polylactide-co-glycolide particles, poly-

10 N-acetyl glucosamine-based polymer matrix, particles composed of polysaccharides or
chernically modified polysaccharides, liposomes and lipid-based parficles, parficles composed
of glycerol monoesters, etc. The saponing may also be formulated in the presence of
cholestarol to form particulate structures such as liposomes or ISCOM®s. Furthermore, the
saponins may be formulated together with a polyoxyethylens ether or ester, in either a non-

15  particulate solytion or suspension, or in a particulate structure such as a paucilamelar
liposome or ISCOM®. The saponins may also be formulated with excipients such as
CARBOPOL® lo increase viscosity, or may be formulated in a dry powder form with a powder
excipient such as lactose.

20 In one embodiment, the adjuvant system includes the combination of a monophosphory! lipid A
and a saponin derivative, such as the combination of Q521 and 3D-MPL" adjuvant, as
described in WO 94/00153, or a less reactogenic compaosition where the Q521 is quenched
with cholesterol containing liposomes, as described in WO 96/33738. Other suitable
formulations comprise an oil-in-water emulsion and tocopherol. Ancther suitable adjuvant

25 formulation employing QS21, 3D-MPL® adjuvant and tocopherol in an cil-in-water emulsion is
described in WO 95/17210.

Anather enhanced adjuvant system involvas the combination of a CpG-containing
oligonucleotide and a saponin derivative particulary the combination of CpG and Q521 as

30 disclosed in WO 00/09159. Suitably the formulation additionally comprises an oil in water
emulsion and tocopherol.

Other suitable adjuvants include MONTANIDE® |SA 720 (Seppic, France), SAF (Chiron,
California, United States), ISCOMS® (CSL), MF-59 (Chiron), the SBAS series of adjuvants
35 (SmithKline Beecham, Rixensart, Belgium), Detox (Corixa), RC-529 (Corixa) and other

aminoalkyl glucosaminide 4-phosphates (AGPs), such as those described in pending U.S.
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Patent Application Serfal Nos. 08/853,826 and 09/074,720, the disclosures of which are
incorporated herein by reference in their entireties, and polyoxyethylene ether adjuvants such
as those described in WO 89/52549A1. SmithKline Beecham and Corixa Corporation are now
part of GlaxoSmithKline.

Other suitable adjuvants include adjuvant molecules of the general formula (1):
HO(CHCH0 )p-A-R
wherein, n is 1-50, Ais a band or ~C(O)-, R is Cy.5 alkyl or Phenyl Gy alkyl.

10 A further adjuvant of interest is shiga toxin b chain, used for example as described in
WO2005/112991.

One embodiment of the present invention consists of an immunogenic composition comprising
a polyoxyethylene ether of general formula (1), wherein n is between 1 and 50, preferably 4-24,

13  most preferably 9; the R component is Ci.sg, preferably C4-Cop alkyl and most prefarably Gz
alkyl, and A is a bond. The concentration of the polyoxyethylene ethers should be in the rangs
0.1-20%, preferably from 0.1-10%, and most preferably in the range 0.1-1%. Preferred
polyoxyethylene ethers are selected from the following group: polyoxyethylene-9-laury! ether,
polyoxyathylene-9-steoryl ether, polyoxyethylene-8-steoryl ether, polyoxyethylene-4-lauryl

20  ether, polyoxyethylene-35-lauryl ether, and polyoxyethylene-23-lauryl ether. Polyoxyethylena
ethers such as polyoxyethylene lauryl ether are described in the Merck index (12" edition:
entry 7717). These adjuvant molecules are described in WO 98/52549.

Any immunogenic composition provided herein may be prepared using well known methods
25  that result in a combination of antigen, immune response enhancer and a suitable carier or
excipient. The compositions described herein may be administered as part of a sustained
release formulation (i.e., a formulation such as a capsule, sponge or gel (composed of
polysaccharides, for example) that effects a slow release of compound following
administration). Such formulations may generally be prepared using well known technology
30 (see, e.g., Coombes et al., Vaceine 14:1429-1438 (1996)) and administered by, for example,
oral, rectal or subcutaneous implantation, or by implantation at the desired target site.
Sustained-release formulations may contain a polypeptide, polynucleolide or antibady
dispersed in a carrier matrix and/or contained within a reservoir surrounded by a rate
controlling membrare.
35
Carriers for use within such formulations are biocompatible, and may also be biodegradable;

preferably lhe formulation provides a relatively constanl level of active component release.
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Such carriers include microparticles of poly(laciide-co-glycolide), polyacrylate, latex, starch,
cellulose, dextran and the like. Other delayed-release carriers include supramolecular
biovectors, which comprise a nan-liquid hydrophilic core (&.9., a cross-linked polysaccharide or
oligosaccharide) and, opticnally, an external layer comprising an amphiphilic compound, such

5 as aphospholipid (see, e.g., U.S. Patent No. 5,151,254 and PCT applications WO 84/20078,
WQ/94/23701 and WO 96/06638). The amount of active compound contained within a
sustained release formulation depends upon the site of implantation, the rate and expected
duration of release.

10  Any of a variety of delivery vehicles may be employed within pharmaceutical compositions and
immunogenic compositions to facilitate production of an antigen-specific immune response.
Delivery vehicles include antigen presenting cells (AFCs), such as dendritic cells,
macrophages, B cells, monocytes and other cells that may be engineered to be efficient APCs.
Such cells may, but need not, be genetically modified to increase the capacity for presenting

15  the antigen, to improve activation and/or maintenance of the T cell response and/or to be
immunologically compatible with the recelver (i.e., matched HLA haplotype). APCs may
generally be 1solated from any of a variety of biological fluids and organs, and may be

autologous, allogeneic, syngeneic or xenogeneic cells.

20  Certain preferred embodiments of the present invention use dendritic cells or progenitors
thereof as anfigen-presenting cells. Dendritic cells are highly potent APCs (Banéhereau&
Steinman, Nature 392:245-251 (1998)) and have bean shown to be effective as a physiological
adjuvant for eliciting prophylactic or therapeulic immunity (see Timmerman & Levy, Ann. Rev.
Med. 50:507-528 (1999)). In general, dendritic cells may be identified based on their typical

25  shape (stellate in sifu, with marked cytoplasmic processes (dendrites) visible in vitro), their
ability to take up, process and present antigens with high efficiency and their ability to activate
naive T cell responses. Dendritic cells may, of course, be engineered to express specific cell-
surface receptors or ligands that are not commonly found on dendritic calls in vivo or ex vivo,
and such modified dendritic cells are conternplated by the present invention. As an alternative

30 todendritic cells, secreted vesicles antigen-loaded dendritic cells (called exosomes) may be
used within an immunogenic composition (see Zitvegel ef al., Nature Med. 4:594-600 (1998)).

Dendritic cells and progenitors may be obtained from peripheral blood, bone marrow, lymph
nades, spleen, skin, urmbilical cord blood or any other suitable tissue or fluid. For example,

35  dendritic cells may be differentiated ex vivo by adding a combination of cytokines such as GM-
CSF, IL-4, IL-13 and/or TNFe to cultures of monocytes harvested from peripheral blood.

Alternatively, CO34 positive cells harvested from peripheral blood, umbilical cord blood or bone
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marrow may be diffarentiated into dendritic cells by adding to the culture medium combinations
of GM-CSF, IL-3, TNFe, CD40 ligand, LPS, fIt3 ligand and/or other compound(s) that induce

differentiation, maturation and proliferation of dendritic cells,

9 Dendritic cells are conveniently categorised as “immature” and “mature” cells, which allows a
simple way to discriminate between two well characterised phenotypes. However, this
nomenclature should not be construed to exclude all possible intermediate stages of
differentiation. Immature dendritic cells are characterised as APC with a high ¢apaclty for
antigen uptake and processing, which correlates with the high expression of Fey receptor and

10 mannose rgceptor. The mature phenotype is typically characterized by a lower expression of
these markers, but a high expression of cell surface molecules responsible for T cell activation
such as class I and class Il MHC, adhesion molecules {(e.g., CD54 and CD11) and
costimulatory molecules (e.g., CD40, CD80, CD&6 and 4-1BB).

15  APCs may generally be transfected with a polynuclectide encoding a protein (or portion or
other variant thereof) such that the polypeptide, is expressed pn. the cell surface. Such
transfection may fake place ex vivo, and a pharmaceulical composition or immunogenic
composition comprising such transfected cells may then be used, as described herein.
Alternatively, a gene delivery vehicle that targets a dendritic or other antigen presenting cell

20 may be administered to a patient, resulting in transfection that occurs in vivo. In vivo and ex
vivo transfection of dendritic celis, for example, may generally be performed using any
meihods known in the art, such as those described in WQ 97/24447, or the gene gun
approach described by Mahvi et al., Immunology and Ceff Biology 75:456-460 (1997). Antigen
loading of dendritic cells may be achieved by incubating dendritic cells or progenitor cells with

25  the polypeptide, DNA (naked or within a plasmid vector) or RNA; or with antigen-expressing
recombinant bacterium or viruses (e.g., vaccinia, fowlpox, adenovirus or lentivirug vectors).
Priar to loading, the polypeptide may be covalently conjugated to an immunological pariner
that provides T cell help {e.g., & carrier molecule). Alternatively, a dendritic cell may be pulsed
with a non-conjugated immunological partner, separately or in the presence of the polypeptide.

30
Immunogenic compositions and pharmaceutical compositions may be presented in unit-dose
or multi-dose containers, such as sealed ampoules or vials. Such containers are preferably
hermelically sealed to preserve sterility of the formulation until use. In general, formulations
may be stored as suspensions, sotutions or emulsions in cily or aqueous vehicles.

35  Altlematively, an immunogenic composition or pharmaceutical composition may be stored in a
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freeze-dried condition requiring only the addition of a sterile liquid carrier immediately prior to
use.

in some embodiments, a “priming” or first administration of an Rv3616¢ polypeptide (including
5 variants, immunogenic fragments or fusion proteins), or polynuclectide encoding said
polypeptide, is followead by one or more "boosting” or subsequent administrations of an
Rv3616¢ polypeptide (including variants, immunogenic fragments or fusion proteins) ar
polynucleotide encoding said polypeptide (“prime and boost” method). For instance, a first
administration with an Rv3616¢ polypeptide (including variants, immunogenic fragments or
10  fusion proteins) or polynucleotide encoding said polypeptide is followed by one or more
subsequent administrations of an Rv3616¢ polypeptide (including variants, immunogenic

fragments or fusion proteins) or polynucleotide encoding said polypeptide.

In one embodiment, a first administration with an Rv3616¢ polypeptide or polynucleotide is

15 followed by one or more subsequent administrations of an Rv3616¢ polypeptide. In one
embodiment, a first administration with an Rv3616¢ polypeptide or polynuclectide is followed
by one or more subsequent administrations of an Rv3616¢ polynucleotide. Usualiy the first or
“priming” adminigtraiion and the second or "boosting” administration are given about 2-12
weeks apari, or up to 4-6 months apart. Subsequent "booster” administrations are given about

20 6 months apart, oras long as 1, 2, 3, 4 or 5 years apart. Conventional booster treatment (a.g.,
a protein priming administration followed by a protein boosting administration} may aiso useful
be in preventing or treating tuberculosis (e.g. preventing or treating latent tuberculosis, in
particular preventing or delay tuberculosis reactivation).

25 ANTIBODIES

"Antibody” refers to a polypeptide comprising a framework region from an immunoglobulin
gene or fragments thereof that specifically binds and recognises an antigen. The recognised
immunoglobulin genas include the kappa, lambda, alpha, gamma, delta, epsilon, and mu

30  constant region genes, as well as the myriad immunoglobulin variable region genes. Light
chains are classified as either kappa or lambda. Heavy ¢hains are classified as gamma, mu,
alpha, delta, or epsilon, which in turn define the immunoglobulin classes, 1gG, [gM, IgA, IgD
and IgE, respectively.

35 Anexemplary immunoglobulin (antibody) structural unit comprises a tetramer. Each tetramer
is composed of two identical pairs of polypeplide chains, each pair having one “light” (about 25
kDa) and one "heavy” chain (about 50-70 kDa). The N-terminus of each chain defines a
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variable region of about 100 to 110 ar more armino acids primarily responsible for antigen
recognition. The terms variable light chain (V) and variable heavy chain (Vy) refer to these
light and heavy chains respectively.

5  Aniibedies exist, e.q., as infact immunoglobuling or as a number of well-characterised
fragments produced by digestion with various peptidases. Thus, for example, pepsin digests
an antibody below the disulfide linkages in the hinge region to produce F{ab)'z a dimer of Fab
which itself is a light chain joined to Vy-Cyl by a disulfide bond. The F{ab)'z may be reduced
under mild conditions to break the disuffide linkage in the hinge region, thereby converting the

10  F(ab)'; dimer into an Fab’ monomer. The Fab' monomer is essentially Fab with part of the
hinge region (see Fundamental Immunology (Paul ed., 3d ed. 1993). While various antibody
fragments are defined in torms of the digestion of an intact antibody, onae of skill will appreciate
that such fragments may be synthesized de novo either chemically or by using recombinant
DNA methodology. Thus, the term antibody, a5 used herain, also includes antibody fragments

15  either produced by the modification of whole antibodies, or those synthesised de novo using
recombinant DNA methadologies (e.g., single chain Fv) or those identified using phage display
libraries (see, e.g., McCalferly ef al., Nafure 348:5562-654 (1990)).

For preparation of monoclonal or polyclonal antibodies, any technique known in the art can be

20  used (ses, o.g., Kohler & Milstein, Nature 256:495-497 (1975), Kozbor et al., Immunology
Taday 4: 72 (1983); Cole et al., pp. 77-96 in Monoclonal Antibodies and Cancer Therapy
(1985)). Techniques for the praduction of single chain antibodies (U.5. Patent 4,946,778) can
be adapted to produce antibodies 1o polypeptides of this invention. Also, transgenic mice, or
other arganisms such as other mammals, may be used to express humanised antibodies.

25  Altematively, phage display technology can be used to identify antibodies and heteromeric Fab
fragments that specifically bind to selected antigens (see, e.qg., McGafferty et al., Nature
348:552-554 (1990), Marks ef al_, Biotechnology 10:779-783 (1982)).

The phrase “specifically {or selectively) binds” to an antibody or “specifically (or selectively)

30  immunoreactive with,” when refemming to a protein or peptide, refers to a binding reaction that is
determinative of the presence of the protein in a heterogeneous population of proteins and
other biologics. Thus, under designated immunoassay conditions, the specified antibodies
bind to a particular protein at least twa times the background and do not substantially bind in a
significant amount to other proleins present in the sample. Specific binding to an antibody

35  under such conditions may require an antfibody that is selected for its speciicity for a particular
protein, For example, polyclonal antibodies raised to fusion proteins can be selected to obtain

only those polyclonal anlibodies thal are specifically immunoreactive with fusion protein and
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not with individual components of the fusion proteins. This selection may be achieved by
stibtracting out antibodies that crass-react with the individual antigens. A variety of
immunoassay formats may be used to select antibodies specifically immunoreactive with a
particular protein. For example, solid-phase ELISA immunoassays are routinely used to select
5 antibodies specifically immunoreactive with a protein (see, e.g., Harlow & Lane, Antibodies, A
Laboratory Manual (1988) and Using Antibodies: A Laboratory Manual (1998}, for a description
of immunoassay formats and conditions that can be used fo determine specific
immunaoreactivity). Typically a specific or selective reaction will be at least twice background
signal or noise and more typically more than 10, 20 or 100 times background (e.q. binding to
10 other Mycobacterium proteins, such as other Mycobacterium tuberculosis proteins).

DIAGNOSTICS

In another aspect, this invention provides methods for using one ar more of the polypeptides
15  described above to diagnose latent tuberculosis (for example using T cell response based
assays or antibody based assays of conventional forrat).

Far example, there is provided a meathod for determining latent M. tuberculosis infection in an
individual comprigsing:
20 (a) obiaining a sample from the individual;
(b) contacting said sample with an isolated polypeptide which comprises:
(i) an Rv3616¢ protein sequence;
(ii) a variant of an Rv3616¢ protein sequence; or
(iiiy an immunogenic fragment of an Rv3616c¢ protein sequence;
25 {c) quantifying the sample response.

The sample may for example be whole blood or purified cells. Suitably the sample will contain
peripheral hlcod mononucleated cells (PEMGC).  In one embodiment of the invention the

individual will be seropositive. In a second embodiment of the invention the individual will be
30 seronagative.

Suitably the individual will not previously have been vaccinated against M. tuberculosis

infection (e.g. suitably the individual will not previously have been vaccinated with BCG).

35 The sample response may be quantified by a range of means known to those skilled in the art,
including the monitoring of lymphocyte proliferation or the production of specific cytokines or
antibodies. For example, T-cell ELISPOT may be used to monitor cytokines such as interferon



350 GASKGITTK SEO I D No: 123 A3, A 0301 77 351 ASKGWKK SEQ I D No: 124 A3,
A 0301 78 353 KGITTKKYS SEQ I D No: 12%7A 0301, 58 79 368 TEDAERAPV SEQ I D
No: 126 B44 As can be seen from Tables 2 and 3, Rv3616c contains a nunber
of predicted CD4+ and CD8 T cell epitopes. Furthernore, this information
suggests that the protein carries epitopes that can be recogni sed by HLAs
whi ch occur worldw de (that is HLAs from Caucasi an, African, 5Asian or
Latin-Anerican individuals - see website at ww. al | el efrequenci es. net).

EXAMPLE 3ranfv3 0200, RRINEERE 2! (ENTh& ifeNEUGN 5 (150 maRaefsHET mygbk abid fg
pepti des cover| n%_the_full Iebg%:th of Rv3616C wer_lﬁ prfu%gred see 1(?F| ure 1
for detaiMigniye Siwyiptiomgl . fbsreuing)spaiie 3nUgensq T8 FeHURE FFPR® TIN'I%

sti mul at ehBBMEefisgany tharudeRiHbydanar sind Breadalidar shiowy amd fgysiebpa floeveal s
t hat peptiﬁjes 1-7 and 17-30 were inmunogenic for these individuals. It

shoul d b&YREEMH" ¢ hat peptides 8-16 (am no acid residues 92-215) may be
i mmunédgeni c in other individuals of differing HLA type. EXAMPLE 4 H37Rv

505 ver o T T ey DA ST R R Bindes, 2 P87Ry reference
sequence accedii on pﬁlgiﬁg@pltq(pj_gq!@yg@_q_yatdiolabel (e.g. tritiated thymidine) and monitoring
tritiurm uptake (e.9. gas scintillation);
(i) carboxyfluorsecsin  diacetate succinimidyl ester (CFSE) labelling and
10 fluorescence monitoring of cell division using flow cytometry.

Quantifying a sample cytokine response includes in particular the monltoring of interferon
gamma production.

15  When using such quantification methods, a positive response to an antigen may be defined by
a signal o noise ratio (S/N ratio) of at least 2:1 (for example, at least 3:1 or at least 5:1).

In a further aspect of the present invention methods are provided to diagnose latent M.
tuberculasis infaction using a skin test. As used herein, a "skin test" is any assay performed

20 directly on a patient in which a delayed-type hypersensitivity (DTH) reaction (such as swelling,
réddening or dermatitis) is measured following intradermal injection of an Rv153c polypeptide
as described above (or variant, immunogenic fragmenls thereof or nuclectides encoding
them). Such injection may be achieved using any suitable device sufficient to contact the
antigen combinations with dermal cells of the patient, such as a tuberculin syringe or 1 mL

25 syrnge. The reaction is measured after a period of time, for example at least 48 hours afler
injection, espedially 48-72 hours.

The DTH reaction is a cell-mediated immune response, which is greater in patienis that have
been exposed previously to the test antigen. The response may be measured visually, using a

30 ruler. In general, a response that is greater than about 0.5 cm in diameter, especially greater
than about 1.0 cm in diameter, is a positive response, indicative of prior M. tuberculosis

infection, which may or may not be manifested as an active diseasa.

For use in a skin test, the Rv3616¢ component is suitably formulated as a pharmaceutical

35  composition containing a physiologically acceptable carrer. Suitably, the carder employed in
such pharmaceutical composilions is a saline solution with appropriate preservatives, such as
phenol and/or Tween 807,
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biological sample. Such kits generally comprise at least one oligonucleotide probe ar primer,

15  as described above, that hybrdises to a polynuclectide encoding a2 protein. Such an
oligonucleotide may be used, for example, within 2 PCR or hybridization assay. Additional
components that may be present within such kits include a second oligonuclectide and/or a
diagnostic reagent or container to facilitate the detection of a polynuclectide encoding a protein
of the invention,

20
Other diagnostics kits include those designed for the detection of cell mediated responses
{which may, for example, be of use in the diagnostic mathods of the present invention). Such
kits will typically comprise:
(i) apparatus for obtaining an appropriate cell sample from a subject;
25 (ii) means for stimulating said cell sample with an Rv3616¢ polypeptide (or variant

thereof, immunogenic fragments thereof, or DNA encoding such polypeplides),;

(iii) means for detecting or quantifying the cellular response to stimulation.

Suitable means for quantifying the cellular response include a B-cell ELISPOT kit or
30  alternatively a T-cell ELISPOT kit, which are known to those skilled in the art.

One possible kit comprises:
(a) a polypeptide of the invention; and
(b) a detection reagent suitable for direct or indirect detection of anlibody binding.
35

Of particular interest are diagnostic kits tailored for quantifying T cell responses:
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carried out on the entire genome to identify vaccine targets.
30
Briefly, experimental conditions in the dormancy models were quite varied so a zero to five
scoring system was developed to normalise these data based upon two criteria: 1) the
relevance of the experimental conditions to the dormant state and 2) the rank order of
expression. The maximum score for a particular experimental dataset was adjusted based on
35  potential relevance to the clinical occurrence of dormancy phase M. tuberculosis infections.
Table 1 shows the data sets collected for Step 1 together with the adjusted maximum scores

for ezch dalasel. Additional datasets on gene essentiality for growlh were obtained from
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20(unstinmul ated). The antigen-specific responses were cal cul ated by
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20  reached about the particular genes and pathways most critical for survival in the dormant state.

In Step 4, a prioritised list of therapeutic targets was derived utilising the top 400 scoring genes
(~10% of the genome) supplemented by expert computational and manual analysis of
biochemical pathways, enzymology, drug tractability, homology to human genes and other

25  prior knowledge. The great majority of the high scoring genes come from the subset where two
or three of the groups intersect.

In Step 5, the identification of subcellular localisation of M. tuberculosis proteins encoded by
genes, was carried out on the entire genome. The heuristic used for membrane protein

30  prediction is described in Chalker et al. J. Bacferiof. 2001 183:1259-1268. Average hydropathy
profiles (H) (von Heijne G J. Mol Biol. 1992 225:487-494) were generated using GES
hydrapathy values (Engelrman DM et al. Annu. Rev. Biophys. Biophys. Chem. 1986 15:321-
353} waighted using a trapezoid window. Using a process similar to the initial steps of the
TopFred Il algorithm (Claros MG et al. Comput. Appl. Biosci, 1994 10:685-686), helical

35  transmembrane segments (TMS) were predictad for each peptide sequence by selecting 19
aming acids centered on the highest H value (MaxH), masking these from further

consideration, and repealing the process until no peaks with a H of =0.5 remained. Subcellular
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cel I's. AfeBHERMPPRRepH Wf@%ﬁa"ﬁms?teeadﬁsnjﬁwty (BeyieD ataﬂ' aPWé%" 5@4 19é’§t7é’(91f rom 4
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t her @fhor endi@iclasEiMM s either cytdpiadMicior Lehka BN Ih@%ewsfn%hélfs ldelnfh Qfa CD4 T
%’6 6¢c peptide pool - 15stinmul ated (not rredl um

cell res nse
r enoved) srey ”92{1"39%%(9 7 days post second i nmunisation). F| gure 11 shows
that on day 35 (i.e. 7 days post third i muni sation), Rv361l6c¢c-specific CD4

d CD8 i th 1 f
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but only slightly the CD8 T cell 20 response. Figure 12 shows the cytokine
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Figure 13 sho®RIE ﬁ%‘ecﬂiﬁg?kq EBF' lygigy RvIpERpMRiTankeddmiheier |
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(iit) Subcellular localisation predicted that Rv3616¢ protein is a membrane bound
protein and thus has significant extracellular exposure, indicating suitability as a
25 vaccine target.

(iv) Rv3616c can a elicit protective response against initial tuberculosis challenge.
(v) Rv3616c is broadly recognised as an antigen.
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EXAMPLE 2 — Rv3616c EPITOPE PREDICTION

Method

35 T cell epitope prediction was based on the following approaches:
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cell -nedi ated i mmune (CM)

i sol at ed

peri pher al

bl ood nononucl ear cells (PBMCs)
cytoki ne staining (ICS) assay- 5ICS carried out was

60 55 The
response wgg assessed by
by intracel |l ul ar
an adaptati on of

measuri ng cytoki nes on

previ ously descri bed nethodol ogy (see Von Eschen et al, Hum Vaccin. 2009
5(7)). PBMCs were stinulated in vitro by one pool of 15-ner peptides -
overlapping by 11 am no acids - covering the entire sequence of the antigen
of inter esmred[aellohs werrﬁ st rthlaReﬁraﬁcteh pept i des for 2 hour s furthe
CUl turEd II[I'] III. IMII I.IIU rnsbnnr\n of r l_), ior JUU I UI I @ and
anal ysed u(;?%@ | oW MPGet [ WP 5%3”?93@5%[&%? eeéiugg "1“#8 efg anti gen-spegific
CD3+CDA+ peDED3+CD8+ T cel l|s expressing | FN-gamma and/ or TNF-al pha and/ or
I L-17 werge measured. Mediu | at g@hl LESRONSES & B hipacted from
) ) 5 .
t he responses obtaifned in jﬁ} € po SISt rru'fr % g I%@u CE anti bqdi es
15Anti - CD3 PO (Invijtrogen - %HMLUE@QQE)MﬂhﬂFREDﬂEP@mQ@HMmaﬁﬁﬁe®@8116)
Anti-CD8 APC-H7 (B - cat Gﬂp'lré@&lbn of promigtiidus™ H@%dﬁﬁ&gu&émﬁ’&m ALaggn -
cat 55799p) Anti-TINF PE- Cy? é arn1qgen - cat
es. 33, WI172 179.
SVMHC website: www-bs.informatik.uni-tuebingen.de/SVMHC
"Prediction of MHC class [ binding paptides, using SVMHC."
Pierre Dénnes and Arne Elofsson in: BMC Bioinformatics 2002
3:25 '
cDh4 ProPred website: www.imtach res.in/raghavafpropred/
Singh,H. and Raghava,G.P.S.(2001) "ProPred: Prediction of
HLA-DR binding sites.” Bioinformatics, 17(12), 1236-37.
Tepitope? | In house program based on :
H. Bian, J. Hammer (2004) "Discovery of promiscuous HLA-I-
restricted T cell epitopes with TEPITQPE." Methods 24 : 468-
75
cDa nHLA websita: www.imtech.res.in/raghava/nhiapred/
Bhasin M. and Raghava G P S (2006) “A hybrid approach for
predicting promiscuous MHC class | restricted T cell epitopes”;
J. Blosci. 32:31-42
NetCTL websile: www.chs.dtu.dk/services/NetCTL/
"An integrative approach to CTL epilope prediction. A
combined algorithm integrating MHC-| binding, TAP transport
efficiency, and proteasomal cleavage predictions.” Larsen
M.V., Lundegaard C., Kasper Lamberth, Buus S,. Brunak 3.,
Lund ©., and Nielsen M. European Journal of Immunology.
35(8): 2295-303. 2005
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Table 2 -

Putative Rv3616¢ human CD4+ T cell epitopes

Putative
CcD4
epitope
number

Amino

position

acid

Epitope
sequence

SEQ ID No: HLA allele




6. A polypeptide according to claim5, which conprises a variant of an
Rv3616c protein 20sequence having at ggast 90% i dentity thereto.
pol ypeptide according to claim®6, which conprises a variant of an Rv3616¢c

protei n sequence havi ng at

| east 95% i dentity thereto.

7. A

258. A pol ypepti de

according to claim4, which consists of a variant of an Rv3616c protein
9. A pol ypeptide according to claim8, which consists of a

sequence

vari ant of an Rv36160 protein sequence havi ng at

| east 70% i dentity

t her et 0.[ PAtatiVe ol ypapti de accor{drng to ct ; a
vari ant |of com Rv B% | ot eEgitopequence. having jat | east 90% i dentity
thereto.| cpitop. agéﬂ eptéglenaecdr FFYT T lai m 1, ri ses an
[ mmnogdnirmnfheagrrﬂﬁ "S%Iﬂan Rv3616c |protein sequence. 13. A polypeptide
according to1 clalm whi ﬁ%@%rl S ffg |.r9§unogeuma3:1 DBE@Q MR ﬁmSI east 10
am no aci d residues from an %'f% Ny equence. brA1ppbypept i de
according t®clal m 38, whillctE831&YBT | [SERQ nNorBdunogeni ¢ DRagnaol of Teasf 20
am no aci d r¥si dues3érom hRYREREIEGC $EOiIENG Heguence. DEE%. ¥opol ypepiide
according totclal m &3, wivAGKNRNEY I |SE) EhNora2unogeni c bragnet of Teast 50
am no acid r%esi dues87r om bWCRAAGA6C FEOIENG BequenDRB1 1601,AREl g4Ept 1 de
according_ td cl aj miid, whF¢RPeAVBL StSF®ID Hax 34nmunogeni ORBriagigent of an
Rv3616¢c [protein sequi®nce. LTBIPYVGHA |pREQ fiefbi 3e] accor di DBt c040kal m 16, Wwhich
consi st g of &n i hmutdgeni YIFWEEHAENt| SEQ IkKet3610 am no 8&EBd_0183i dues frpm an
Rv3616¢ |prot®in seqifdnce. YLBVATRHOI viggfsd iRIBo:iclor di ng t ORBHadagi 17, whi
consi stg _of 18 i geni ¢ VIVKaGIMANt | $EQ ZDNefiSt | 20 anm nOR&di tholesi dues from
an Rv3616c piot e| n BdquanyETLINATA mﬂE@ﬁbwa accor di nGRBd_BI0ai m 18, whi ch
consi sts| of 4an i geni EKf.L t % F §tagP0 anRidl_Q00Y DREBJ| @ldds frpm an
Rv3616¢c |pratein seqiienc A pol Vpep accolPBbhdi10h RRBA_bPH of
clains 1 to439, Nneﬁgl n th_Q/Am.’F}ﬁj{Gc FEQISNS: ‘ﬁequerﬁ@’l_ﬁﬂ GRB tEact ef i um
tubercullosis. 21l A polydeptide accgrding ta._cllaim 20, MEM..&LS_@].GC
protein h_as‘:‘i'he snn aé_n_cc: ofSAD] p _QIID Nagtoh A h()l PREA1 04 accordi gto
any one lof—dPaims 119 2L VERLINALNL i SEQ IANp 430k nent of DIRE'ﬂéﬂO_t_ubﬂ_auLom s.
prevent i jon 7 | ot oA04 TRAADSIAS | SR 1D No: 45 DRBLﬁ401
18 270 LASSASLPA | SEQ ID No: 46 DRB1 0401
19 288 FGGLPSLAQ | SEQID No: 47 DRB1 0401
Table 3 ~ Putatlve Rv3616c human CD8+ T cell epltopes
Putative Amino
e;&ie acid 5531}:5;’& SEQ ID No: HLA allele
number [P
1 5 FIDPTISA | SEQID No: 48 A2
2 6 IIDPTISAI SEQID No: 49 A_0101, A2
3 8 PTISAIDGL | SEQID No: 50 A2, A 0201, B7, B8
4 10 TISAIDGLY | SEQID No: 51 A1, A_0101, A3, A (0301
b 12 SAIDGLYDL | SEQID No: 52 A2, B 3501
6 13 AIDGLYDLL | SEQ ID No: 53 A 0101, A 0201, B44
7 17 LYDLLGIGI | SEQID No: 54 A4
a 25 IPNQGGILY | SEQ ID No: 55 B7,A 0101, B 3501, B51
9 30 GILYSSLEY | SEQID No: 56 A1, A 0101, A3, A_D301
10 33 YSSLEYFEK | SEQ ID No: 57 A1, A 0301
11 35 SLEYFEKAL | SEQID No: 58 A_0201, B7, Cw_0401, Cw 0602
12 38 YFEKALEEL | SEQ ID No: 59 | A24, A 2402, B8, Cw 0401, Cw 0602
13 39 FEKALEELA [ SEQ ID No: 60 Bd4, B 4403
14 69 NHVNFFQEL | SEQ ID No: 61 AZ4 Cw_ 06802
15 76 ELADLDRQL | SEQ 1D No: 62 A 0201
16 77 LADLDRQLI | SEQ ID No: 63 A 0101, BS1
17 79 DLDRQLISL | SEQ ID No: 64 A 0101, A 0201
18 80 [ LDRQLISLI | SEQID No: 65 A24, B7, B51




35t uber cul osi s.

for

use in the prevention of
according to any one of clains 1 to 21,

reactivati on of tubercul osis.

98 A polypeptide according to any one of clains 1 to 21,
reacti vaggon of tubercul osis. A polypeptide

for use in the delay of

A pol ypeptide according to any one of clains
22 to 25, wherein the tuberculosis is associated with a Mycobacterium
tubercul osis infection An isol ated pol ynucl eoti de conprising a nucleic acid

sequence_enrndlnﬂ apolypeptide whi ch-conprises— (i )—an Rv3616c protein
sequencg’ ?Yﬁ pamivari nt "of ah Ry3616c prptein sequence; or (iii) an
i rmunogenF f.1|ageent PitaPeRy 86 18 [ éei N sequence HLfadllelse i n t he
treatnennsg A p@ﬂmmtlaﬁxﬁpc?aient TB. A pplynucl eoti de according to ¢laim
27, conpHsihg Aueejt—ag seguence—enrtodi-ng—a—pobypeptide—whi€eh
conpri ses—n er%gCCEgg%ﬂgigh‘g?;%ul%P: )olyﬂucleat.ﬂgfgfcording to1cl ai m
28, conprtsihg—a-gua AR AtotHhg—a—pphypbpidde—whi-ch—
conpri sds 21 1. 07 T KBLEEVREM LU SEUID NG 68 T oo RO20T 001
: > & | _f..b U i LEEUR V.ﬂ‘ J. T 9“. DCunIIbcw Oﬁ‘ﬁ:~‘bgm\ll ZTJ:‘INUC
accordi I'gﬁg) at q'I:D T Ay EFVRPUAY iS Oc catio—Sequehipeencoarng—a _
pol ypepth \:24' Wi L.H,I\.,ulWREvﬁva \/ "dl oH DL71_aII r\_ySUJ.UBT}.Eﬁ)scaao.lccqucllbc havi ng
at | east 1215/6 i ch‘Bl tx_{ VAYD'EW H.um ot ucB-quL,Hllml O3dgq 5 1M 21,
COh’PI’I Sl TOo&t TUCf§T ¢ M’Dﬁ\m%l[ﬂ\!b% g POy DB R Wﬂ—%—con'p'rl Ses
an I mmur &7 ffzﬂgl PVWGHA | TR D NoP74! ern SEQUETTCER 547 POT yNuTl ti de
accor di m 3§ g AHH IRPFPERAL T SEQ 1 NEC/E T © d"AUO_RﬁW%B‘E H”B?"Bﬂ'g al.
pOl ypept | U239 VI b129b ILEAAFQAPFI $E’(HIH:DINHB?H [( I [ d.gllb‘ll’gn Ug-'r (BL ad(ﬁd‘bl J.U daim no
aci d reqrugFEs I HF JEARFSRLRE |PEES FD NoSEAYETICE: A pOIM[M@ﬂ gade according to
any one [Of 3T1 I THR1 27| AAF AP CRUTHER Y0 G- 78 JUCT €1 C aki gho3 GRIgepre encodijng a
pol ypept[i dgz2 Wi Ci33CORBIAFFEARA| SED IBNoIYE910C proteidp AsgEggNCce;, 99 (i) a
vari ant [0T3@n [RVidBl0APPCAGRMA | SERGONe; 8PNl (111) angﬂqnmm@enlc fragnment of
an RN 3qTI6gs prioteish |PECREARAVIISEQMONGIRICI[E0t T de accor g4gng to clai m 33,
consi sti[Ng3®f [a NUCT BMAVIGGAL] CGEQ MG BloeFE 9dI Mg SanD el yaapA2d§7rwhi Ch
consi sty 08¢ (|l )14an [RYSGEFLAY|OEEQMD SRgeENCe. (1T ATANATOINIEPT an Rv3616¢C
pr ot ei n [seguencet47or| GAUAYLVER {1 UMD yNEL [f ragnent od3, anodm3616C protlein
sequence. 31835. Ai43ol yirmuehMeelri deSBQeDINGt $8) [t 0 any onespB44cBai ns 27 to [34,
wher ei n [t heg Ry|36180C {pAGI\EIHITLS 6 gBEQCR Nos8d rflom Mycobact eAP&m t uber cul os|i s.
36. A poliynde| eot1sfe aTONATRY |t BEQIIRING 35, wher ai erXIhA2,Ry BBAKE2Hr ot ei |n has
t he sequende 156 TLINATQLL | SEQID Na: 88 A2, A 0201, A3, A 0101, Cw 041
42 158 INATQLLKL | SEQ ID No: 88 B7, B8, Cw 0602
A_2402, B7, B_3501, B44, Cw_0401,
43 159 NATQLLKLL | SEQID No: 90 Cw_0602
_ AZ, A_0201, A_0301, A_2402, BS,
44 162 | QLLKLLAKL | SEQ ID Mo: 91 Cw 0401, Cw_0802
45 165 | KLLAKLAEL | SEQID No: 92 | A2, A 0201, A_0301, B7, BB, Cw_0602
46 166 | LLAKLAELV | SEQ ID No: 93 A2, A 0201, A 0101, BB
a7 169 | KLAELVAAA | SEQID No: 94 A2
45 170 LAELVAAAL | SEQ ID No: 95 A1, A24, B51
49 173 LVAAAIADI | SEQ 1D No: 95 B7, B51
50 177 AIADIEDY | SEQ D No: 97 AZ A 0201, Cw_ 0602
51 178 JADIISDVA | SEQ ID No: 98 A 0101, B_3501
52 182 ISDVADIIK | SEQID No: 99 A1, A 0301
53 192 | TLGEVWEFI | SEQ 1D No: 100 A2 A 0201
54 199 FITNALNGL | SEQ ID No: 101 A2
55 202 [MALNGLKEL | SEQ ID No: 102 B51. A_2402.B_3501, Cw_0602
56 213 |KLTGWVTGL | SEQ ID Ne: 103 AZ A 0201
57 214 [LTGWVTGLF| SEQ ID No: 104 Al, A 0101, A24
58 225 |GWSENLESFF| SEQ ID No: 106 AZ2d
59 228 |NLESFFAGV | SEQ ID No: 106 Az A 0201
60 231 | SFFAGVPGL | SEQ ID No; 107 A2, A 0201, AZ24, Cw_0401
61 238 |GLTGATSGL | SEQ ID Ne: 108 A2 A 0201
| 62 246 |LSQAVTGLFG | SEQ ID No: 108 A1, BB
g3 247 JSQVTIGLFGA| SEQID No: 110 A2
64 258 |LSASSGLAH | SEQ 1D No: 111 A1, A3 B7 B8 |
65 260 JASSGLAHAD| SEQ ID No: 112 A1, A3, A_Q301




of SEQID NO 1. 15 37.A polynucleotide according to claim 36, which
conpri ses the sequence of SEQ ID NO 27 or a fragnent thereof. 38. A

pol ynucl eoti de according to any one of clainms 28 to 37, for use in the
treatnment of 20l atent tuberculosis_ 39. A polynucleotide according to any
one of clainms 28 to 37. for use in the prevention of |atent tubercul osis.
2540. A pol ynucl eoti de according to any one of clainms 28 to 37, for use in
the prevention of reactivation of tuberculosis. 41. A pol ynucl eoti de
accor di ngriatias]y of clains za to 37, Tor use rm the defay of
reacti vat|{i @msof ol ynucl eoti de according to any
of cl ai ngepdope] 4. s is assoct Ieléri th a
Mycobact enumbret phar maceuti cal conposition
conpri si ng: 6@5( I ses: (1) am oBgB6I6C prof el
sequence;| (84) el n_seqdence ;0207 A 688 (H)
i mmunogeni cég r 4 sequencea 0201,(A D3

pol ynucl ¢ot §%e ATHASAPAULG ISECCIDeds:d 16 @quence encodiBAg t he polypef
of (a); and/&(d SOrEGUNSLE SIEQyIDadt apt 4bl e car rAx A 0201eRET pl ent, T
use in the Tted GPSPpARVEAL iSER IXNd:dtigdnt TB. 448778 B50TUBBQHeENi C
conposi tilon72Zo HAASTROAL | SECQY D i1d2 | whi ch coRprB&&s3sa0(i) an
Ry3616¢c prof®i B¢ BOALRPRa SiE&T IDahhd: 180 | an Ry3616A3pACId@Nn sequence;
(iii) an|imfhngg RPBABRERVCOSEANDRKBA26¢ pr ot eild, Baijoergk B560r (b) ja
pol ynucl got {%e EQNECRSHIE ISECCID: d28 ¢quence encddl, B4t he pol ypefti de

one

tlu

BEEr Y,
a)26a
a 2A3r i
grasat
cohpr i
) 486ph
t rasnt
pr428i n

sy

el ¢
ccAfflr

| osis inf ect ion 43. A
Golpepnste SEQ DN AP
SAHADSAA | REZHIDAC: (1N Ot
HLASSARLB 6 BEC) 10x od: dri

n

tide
or

or

of (a);

350

GASKGTTTK

SEQ ID No: 123

A3, A_0301

Saff
77

351

ASBKGTTTKK

SEQ ID No: 124

A3, A_0301

78

3563

KGTTTKKYS

SEQ ID No: 125

A_0301,8B8

79

368

TEDAERAFPV

SEQ ID No: 126

B44

As can be seen from Tables 2 and 3, Rv3616¢ contains a number of predicted CD4+ and CD8
T cell epitopes. Furthermore, this information suggests that the protein carries epitopes that

can be recognised by HLAs which occur worldwide (that is HLAs from Caucasian, African,

5  Asian or Latin-American individuals — see website at www.allelefrequencies.net).

EXAMPLE 3 - Rv3616¢c EPITOPE IDENTIFICATION
A range of 30 overlapping peptides covering the full length of Rv3616¢ were prepared (see

10 Figure 1 for details and SEQ! [D Nos: 127-156) and tested for their ability to stimulate PBMC
from four PPD+ donors,
The data, shown in Figure 2, reveals that peptides 1-7 and 17-30 were immunogenic for these
individuals.

15
It should be noted that peptides 8-16 (amino acid residues 92-215) may be immunogenic in
other individuals of differing HLA type.
EXAMPLE 4 — H37Rv HOMOLOGUES

20

Rv3616¢ sequences from a number of M. fuberculosis straing and BCG were identified using

BLASTP searches of GenBark (H37Rv reference sequence accession number NP_218133.1):

% identity
99

Strain
CDC1551

Accession Number
NP_338263.1




(c) a non-specific imune response enhancer, for use in the treatnent or
prevention of latent TB. 45. An i mmunogegni ¢ conposition according to claim
44, wherein the non-specific inmune 20response enhancer is an adjuvant.
46_A method for the treatnment or prevention of |atent tuberculosis
conprising the adm nistration of a safe and effective anmount of a

pol ypeptide conprising: (i) an Ry3616c prot ein sequence; 25(ii) a variant
of an Rv3616C proteihr—seguenc .....u'rm"cm““ frau."ent of an
Ry3616c protein skequen ZT to a sugfegquaﬁmﬁeed ther eoqg ein said

pol ypepfi de i nduces amadrirune respzmslema@?saA rret hod f&ir the treatment or
prevention of | ateprt—tuhereulogsts 45 tHhe—30admntstfati on of a safe
and effective amount of “a pol yjnucl O{P‘?j Z%ﬂm gi ng a nucl eilc acid seguence
encodi ng a pol ypepti deBCGITpI‘I sl ng: Y(H_})T%QRyBGlbc pr o#®i n sequence; (H) a
vari ant of an Ry3 1+6¢ pl 6t-eth—Sseguence,—of (HI) an imlenugcri C fragrrent of
an Ry3616¢c protein sequence; 35to0 a subject in need thereof, wherein said
pol ynuc| ébarinkst pifbieibernologue seruamees pdipgas @ high lye!l o 8lentithe net hod according to
either claim46 or 47, wherein the polypeptide or polynuoleotide is

adm ni stered as a Bhar maceuti cal conposition. 49. The method according to
ei ther cPRWRIEAATFYvherein the pol ypeptide or 5pol ynucl eotide is

adm ngstered as an i munogeni ¢ conposition. 50. The nethod according to any
one of cl 9, ysWher ei ect is a manmal . 51. The net hod
accor di n "?EF%cfag'iOﬁogéceu/ﬁeestp«?f'ﬁesttﬁ(@%g%*%ect is a human. 10 52. The net hod

according to any one of clains 46 to 51, wherein the subject has active
tuber cul v At -Qé]% o &ibﬁb A&atidh 61,
wherein ?%kﬁeptgézgtpﬁ %%gﬁ?qqﬁ FQJb@gtc %t(l)\%l sT ( lﬁ 0 gccor ding to
any one é‘f'd’E'TPH'P%“E'BOfthtOBTES)\%@?WWEtM%Ods'ﬂ@f'f@é@'eﬁ&é%(Pr%ﬂc)r?é!f'e“"'t%@?%I 0Si S.
20 5%p Therdpatdiok e Middidadsicd a@ﬂt}terﬂl@%f@ﬁtecﬂhrﬁ@aléﬁ to 54, wherein the

subj ect was previously imunised with Bacillus Cal nette-Guerin (BCG.

56. The met hod according to any one of clainms 46 to 55, wherein the wherein
t he Rv361lekently infected individuals are usually identified by a skin test that has a diameter above

10rmm and without symptoms, with no Mtb positive culture, with a negative sputum negative

and with no lesion (as detected by chest X-Ray).

A range of in vitro assays can be used based on PBMC samples or whole blood: after

15 restimulation in presence of the antigen (or variant/immunogenic fragment thereof as
appropriate) the proliferation of the cells may be determined (as measured by CFSE/Mow
cytometry) or the production of cytokines quantified (present in the supernatant of culiured
cells and measured by ELISA, or, after infracellular staining of CD4 and CDB T cells and
analysis by flow cytometry).

20  For example, PBMC samples may be obtained from heparinised whaole blood by Ficoll-
Hypaque density gradient centrifugation following standard procedures. The cells may then be
washed and cryopreserved in liquid nitrogen until testing (for further details see Lalvani A et al.
J. Infect. Dis. 1998 180:1656-1664).

T cell proliferation

25
The specific immune response may be characterised by performing lymphocyte proliferation
analysis using the fritiated thymidine. This technique assesses the cellular expansion upon /in

vitro stimulation {0 an antigen. In practice, cell proliferation is determined by estimating



protein sequence is from Mycobacterium tubercul osis. 25 57. The net hod
according to claim56, wherein the RO§& protein has the sequence of SEQ ID
NO 1 58. The nethod according to any one of clainms 46 to 57, further
conprising the 30adm ni strati on of one or nore chenot herapeutic agents
effective in treating tuberculosis. 59. The nmethod according to cl ai m 58,
wherein the one or nore chenot herapeutic agents are selected fromisoniazid
and rifanpin. 35 102 The nethod according to claim60, wherein the

addi t i onahcdvporetimodf eftiatahbymtiaine ltkOBNA, Byptobes Bloksly PAAYd BedéiyighBadgpem of a
pol ypeptllq%e" r‘ﬂ}ﬁbemat hod according to claim®6l, wherein the polypeptide
conprisin (i) an Ry3616c protein sequence; (ii) a variant of an
Ry3616¢c prot ei n sequence; (i |) an i mrunogeni c fragnent of an

2o TR O, PR SRR ST A

anti gen are prOV|ded In accordi ng
to clal m®ob W&rﬁmntﬂw@etawdpfﬁﬁh&F&ﬁ/ma@emwmemm ®uples trfictyen i s

provi ded |hfﬂadeh@alfé?fdrﬁem3ur%c€’9}o¥é?r%ﬁ@£étﬂﬁWItH-i]@nH%deQﬁlalﬁ&&rﬂird#né?gvél@b | ai m 63,
wherein the nucl eotjde c ri sing a nucleic acid sequence encoding a
E ﬁan lymphocyrt? ce{l§ ?IVIgﬁ,

pol ypept i J&" P$-stY %%%'ﬁ%‘?!"%r'%i"é’ﬁ”ﬁ“tg‘éaﬂé‘ﬂb@et“’?‘i‘fl ) a
¥ar i ant othe daudRy8 G2GC which e thersRELICINCS; fluﬁrresc;ent as the gﬁtehts) ARy rlaéﬂllulgmﬁﬁj\

r agment uence: ition act eri um
I e e S S A S R v e
sequelfte profierating WHEI ﬂ@tt@@@aﬁllh@"@\mctﬂ)dlom Gtbmeanl doeiurthe alethils seegli agkins,

pol ynucl eopiseg S8 IAREE1RBGRASF7.85f)usi on protein containing the Rv3616¢
antigen and the additi onal l\/ycobact erium tubercul osis anti gen. The net hod

according to claim60, wherein the additional Mycobacteriumtubercul osis
anti gen iBrapioally, dftet thawibd)®MBED mpseaaamldnhuﬁur@almme%ﬁﬁé ReifOC) . The

t hod f cl t t
or event 1 ciepieBss & T nancate i daLolGucun FEk mesie %M'rﬁqﬁb“” >
t uberBul ogipplentented with ighdhrsing ood esagntia asnnp aite ppivaid andiszaf Battvyae8 humber ei n
the {real BBinfl BERYEAHANNES nddleD] arldiREF Gi85he iRl Aok Qbbe pevent on

of | atent t.ubercul osis. he net ho one O to 66,

wher ei n t NP SRR m%‘?’“ﬁ%@l%"‘&f Crlf ervibsequsalie lipwaytemeteranalysiso t he
prevent i orandde usedttinviedte o exfent SHNRHHOLAS bibliferaliBs inBSH0OMES PG cRESTYeAI N tO

Cuber ou ot EoREREr & b oo PSR dib iR Poe @Yot osi 5. The

met ho?® according to any one of clainms 46 to 70, wherein the tubercul osis is
associ at egyitdpBaddigpbact eri um tubercul osis infection.

[FN-y production (or the production of other cytokines such as e.g. IL2, TNF-alpha, IL5, IL12
etc) may be measured using an enzyme-linked immunosorbent assay (ELISA). ELISA plates
may be coated with a mouse monoclonal antlbody directed to human IFN-y (PharMingen, San
256  Diego, CA)in PBS for four hours at room temperature. Wells are then blocked with PBS
containing 5% (WA} non-fat dried milk for 1 hour at room temperature. The plates are then
washed, for example, six times in PBS/0.2% TWEEN-20 and samples diluted 1:2 in culture
medium in the ELISA plates are incubated ovemnight at room temperature. The plates are
agaln washed and a polyclonal rabbit anti-human IFN-y serum, for example, diluted 1:3000 in
30 PBS/10% normal goat serum may be added to each well. The plates are then incubated for
twao hours at room temperature, washed and horseradish peroxidase-coupled anti-rabbit laG
(Sigma Chemical So., St. Louis, MO) may be added, for example, at a 1:2000 dilution in
PBS/5% non-fat dried milk. After a further two hour incubation at room temperature, the plates
are washed and TMB substrate added. The reaction may be stopped after 20 min with 1 N

35 sulfuric acid. Optical density can then be determined at 450 nm using 570 nm as a reference



The met hod according to claim 71, wherein the Mycobacterium tubercul osis
infection is associated with a nulti-dpug resistant strain of Mycobacterium
t ubercul osis. The method according to any one of clainms 46 to 72, which

i nduces an i mrune response against M tuberculosis infection. Use of a

pol ypepti de conpri sing: (1) an Rv3616c protein sequence; (ii) a
variant of an Rv3616c protein sequence; or (ii1) an inmunogenic

fragnent of an Rv3616 r ot ei equence; in the manufactur f a medi canent
for the. v e Bodis Bat GR Bbah o GHET BNHER oD tRiIreder

pol ynucl ¢weini toemeanPDifenngellacuivciden mediomdciequieecesidgoed pasiterepol ypept i de
conpri si ng: (i) an Rv3616¢c protein sequence; (ii) a variant of an
Rv3616c protein seque an i mmunogeni ¢ fragnent of an
Rv36160 [EAMILE %o MMUNQGE AL MeRire of a nedicanent for the
treatnment or prevention of |atent tuberculosis_ A fusion protein conprising
a pol ypeptide conpri sing: . (i) an Ry36160 protein sequence; (ii) a
vari ant %e%mFR@Si'@B’ %ﬂ?ﬁ%ﬁ“ﬂe%‘@ﬁfé’ﬁ@éﬁe‘j&wsﬂ miok (fﬁtiﬁeyeraﬁli?"i%??ﬁﬁf)geni C

f ragment BHLBArenIGRGE rilée)! ei n sequence, for use in the treatnent or
prevention of |atent TB. A pol ynucl eotide conprising a nucl eoti de sequence
encodi ng a fusion protein conprising a polypeptide conprising: (i) an
Rv3616¢c piESFainticeswera dnoenisedligiamusculary thigg ifiines (aneday 4 tayoT4 znd day 38)1th pr ot ei n

Sequenceig Dl of protein antidehin cfbildFOY ARIFBIAL VAR SYERM A018Na Wéfgﬂélc protein
sequence, for uyse in the treatnent or prevention of | atent . 578. A

pol yAflc| egiuvent frpstonssampriging SPIPLhand @edTlde sequence which sel ectivel y
hybri di ses under noderately stringent conditions to the conplenment of a
second nucl egf i de uence whi.ch encodes a pol ypeptide conprising: (i) an
Rv3616c¢c E}?‘Stegé’ ”mseé‘gaﬁg?ﬂgé';wﬁqs)m@w@ari ant of an Ry3616c protein sequence; or
10(ii1i) an inmmunogenic fragnent of an Ry3616c protein sequence, for use in
the treqtTERL, OT Preverfyqr of Tatent—TBg,7937A potynucteotigiesgecorting to
claim?7 tggw%risino a ﬁ%ﬁﬂ: nucl ¢ofi de g%_jgnce whilch il

sel ecti el y Thybi i @esieRvaatfsfASNGhI| y 0Stugi RvGe Hic/ARBHE t|i Orfsua RvIeHEc/ATHE! dnent
of a second I5nUTHEOtTUE SEqUENTE whith—encodes a porypeptide conprising:

(i) an Rv361601ProIein sequence; gii? a variant of an Rv3616c protein
sequéﬁce;p‘ tgfal of 24 mice were used in the protocol group.

Feripheral blood lymphocytes (FBL) were collected and pooled on day 21 (i.e. 7 days post

second immunisation) and day 35 (i.e. 7 days post third immunisation) and the antigen-specific

CD4 & CDE T cell responses (as determined by CO4 or CD8 T cells producing IL-2 and/for IFN-
20 gamma and/or TNF-alpha) were measured by flow cytometry after avernight in vitro

restimulation with pools of 15mer peptlides covering the sequences of interest.

The detection of mouse T cells that express IL-2 and/or IFN-gamma and/or TNF-alpha was

done by using short-term antigen-driven in vitro amplification of cytokine expression.

25  Briefly, PharmLyse solution (BD-Pharmingen) was added to heparinised mouse peripheral
blood in order o lyse the red blood cells. The PBLs (Peripheral Blood Lymphocytes) obtained
were washed and then incubated in the presence of a pool of 15-mer peptides - overapping by
11 amino acids - covenng the sequence of the antigen of interest and of 1 ug/ml of aniibodies
to CD28 and CD49d (BD-Pharmingen). Each 15-mer peplide was used at a final

30  congentration of 1 ug/ml. Medium controls were also stimulated with antibodies to CD28 and
CcD49d.



(ti1) an immnogenic fragnent of an Rv3616c protein sequence, for use in
the treatnment or prevention of |atentgIB. 20 80. A pol ynucl eoti de accordi ng
to either claim78 or 79, conprising a first nucl eoti de sequence which
selectively hybridises to the conplenent of SEQID NO 2. 81. A diagnostic
kit conprising: 25(a)a pol ypeptide according to claim1; (b) apparatus
sufficient to contact said polypeptide with a sanple (e.g whole bl ood or
nore suitably PBMC) froman individual; and (c) neans to quantify the T

cel | respoRSiokhe E8RetABRfing %Qfﬁgmﬁd@rewmmt BF) Mapmagéﬁwag B8ddd® 1AM 81,

COMPE 51165 o2l o RSUUBE 1, S5H0httd i B BB D) o0 o

mor e sui taalbdiipndPBME} fdiowed ynovendgheirdulsdtion anes-c. (c) neans to
gquantify and characterise the T cell response of the sanple. 35 83. A

di agnostic kit conprising: (a)a polypeptide according to claim1l1; 105 (b)
appar at uaaierechenbarvestasomtdatdinasiavith Faolfy BeptiodgedbtthCB4 Einpliend BMg-5, whol e

bl ood or ] uantify
the B cel' | F camiderrat etk cHephila pRR PR o A OheBRapE ™ (0 | &
pol ypept i %JE‘E%WH’M@WGJ Epa‘?'“rwr!ﬂ'ﬂg%fﬁ@"'(ﬂ?)i'eappar atus sufficient to contact

sai d pol ypeptide with the dernal cel I s of a patient. 1085. A diagnostic kit

AT R R R R R - R S
nor e 18ui tstdihed VABNMOpphytoBEniA-cdupighaskiFN-gdntibaimstioss RYIG1(2ABBPParhiHyes), | de
Soro o KRl oA Rl oG AR " °
eol f - seqlCoulter) and phycoeryihrin (PE)-coupled anti-TNF alpha antibodies (clone MP§-XT22,

BDPharmingen). After final washes, stained cells were analysed on a LSR |l flow cytometer

{Beckion-Dickinson). A mirdmum number of 10,000 cells were acquired in the CD8+ subset.

15
For further background see Walzer T et al Cell Immunol. 2000 206(1):16-25 and Maecker HT
et al L immunol. Methods 2001 255(1-2):.27-40.

As nagative controls, some cells were also cultured overnight in vitro in culture medium

20 (unstimulated). The antigen-specific responses were calculated by subtracting the average
cytokine response produced by unstimulated cells from the average cytokine respaonse
produced by the peptide-stimulated cells.

At each timepoint and for each group, the data was collected from 4 pools of 6 mice each. The

25  data belowis presented as the % of CD4 or CD8 T cells producing IL-2 and/or IFN-gamma
and/or TNF-alpha. Each iﬁdividual pool of mice is plotied (triangles) as well as the average
value of the group (bar).

Figure 3 shows that on day 21 (i.e. 7 days post second immunisation), Rv3616c-specific CD4
30 and CD8 T cell responses are detected in mice immunised with 0.5 ug of Rv3616¢/AS01E.

Figure 4 shows the cytokine profile of CD4 T cell response from the Rv3616¢ peptide pool-

stimulated PBL (not medium removed) on day 21 (i.e. 7 days post second immunisation).

35  Figure 5 shows the cytokine profile of CD8 T cell response from the Rv3616¢ peplide pool-
stimulated PBL (not medium removed) on day 21 (i.e. 7 days post second immunisation).



SEQUENCE LI STI NG <110> d axosmthKline Biologicals s.a. daxo Goup Limted
mettens, Pascal Brown, |anmes Mirphy, Bennis <120> NOVEL COVPOSI TI ONS AND
METHODS <130> v563090PCT <150> 1J561/083720 <151> 2008-07-25 <160> 159
<170> Patentln version 3.5 <210> 1 <211> 392 <212> PRT <213> mycobacteri um
tubercul osi s <220> <221> M SC_FEATURE <223> strain H37Rv <400> 1 Met ser
Arg Ala Phe Ile Ile Asp Pro Thr Ile ser Ala Ile Asp Gy 151015 Leu Tyr Asp
Leu Leu Gy Ile Gy Ile Pro Asn Gn G Il e Leu 202530 Tyr ser Ser Leu
A u Tyr Weéﬁo‘l‘iﬁ/éﬂ%@@w@é (@ ¢ dgyapask ‘%I"‘H"‘N“@“S@Af@‘l@ﬁﬁ @ep‘ﬁ%cﬁﬁé“'@ y Asp
\C/ily ;;p %?T%Wregﬁd’nsgé ArefleRctiafh .Iau;g |rﬂ'Mun|éé¥éj%ﬁQﬁ§@@0f@MBi%ﬂSﬁSE #\ﬁ]gl Asn Hi's
a n n u eu e ser
Leu Ile B d%§ RSP SAP Ke@ﬁu‘ﬂ’%{' r\a/%ﬁ‘:"ﬁ W%ﬁggb@é&& éﬁrﬁ?’spi{%ﬁ%ﬁ 91e Leu Qu
Ay Al a tepmidaysifficlijed, eata Glar ofp@vailable 0@ kGEoAr g pro val Ala val Asp Leu
Thr T@/r Ile Pro val val Gy Hs Al a

Figure 7 shows the cytokine profile of CD4 T cell response from the Rv3616¢ peptide pool-

stimulated PBL (not medium removed) on day 35 (L.e. 7 days post third immunisation). Due to

technical difficulties, data was only available for a single pool.

10 Figure 8 shows the cytokine profile of CD8 T cell response from the Rv3616¢ peptide pool-
stimulated PBL (not medium removad) on day 35 (i.e. 7 days post third immunisation). Due to

tachnical difficulties, data was only available for a single pool.

EXAMPLE 6 — IMMUNOGENICITY IN C57BL/6 MICE
15
The immunogenicity of the antigen was also evaluated in C57BL/G mice.

C57BL/6 mice were immunised intramuscularly three times (on day 0, day 14 and day 28) with
1 ug protein antigen in combination with a the Adjuvant System ASQ1E (a lippsomal adjuvant

20 formulation comprising 3D-MPL and Q521)..

The experimental design was the following:

Group DayQ Day 14 Day 23
1 1 ug Rv3616c/AS01E 1 ug Rv3616¢/AS01E 1 ug Rv3616¢/AS01E

25  Peripheral blood lymphocytes (PBL) were collected and pooled on day 21 (i.e. 7 days post
second Immunisation) and day 35 (i.e. 7 days post third immunisation) and the antigen-specific
CD4 & CD8 T call responses (as determined by CD4 or CD8 T cells producing IL-2 and/or IFN-
gamma and/or TNF-alpha) were measured by flow cytometry after overnight in vitro
restimulation with poots of 15mer peptides covering the sequences of interest. The procedure

30 followed was as described previously.

As negafive controls, some cells were also culiured overnight in vitro in culture medium

(unstimulated). The antigen-speacific responses were calculated by subtracting the average
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130135140 eal f-seql 145150155160 Thr ¢ n Leu Leu Lys Leu Leu Ala Lys Leu

Al a
Asp
Al a
Thr
Ay
Thr

Hi s -

I'le
H s
val
Ser
net
Ser

Au
Ile
Leu

Au

10

15

20

25

30

Leu val Ala Ala 165170175 Ala Ile Ala Asp Ile Ile Ser Asp Val Al a
Ile Lys Gy Thr 180185190 Leu Ay Gu Val Trp Gu Phe Ile Thr Asn
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Figure 9 shows that on day 21 (i.e. 7 days post second immunisation), Rv3616¢-specific CD4
and CD8 T cell responses are detected in mice immunised with 1 ug of Rv3616c¢/AS01E,

although the antigen-specific CD8 T cell response is very low (cytokine profile data is therefore
not shown).

Figure 10 shows the cytokine profite of CD4 T cell response from the Rv3616c peptide pool-
stimulated PBL (not medium removed) on day 21 (i.e. 7 days post second immunisation).

Figure 11 shows that on day 35 (j.e. 7 days post third immunisa tion), Rv3616c-speacific CD4
and CD8 T cell responses are detected in mice immunised with 1 ug of Rv3616c/AS01E. A

third immunisation dose increases the CD4 T cell responses but only slightly the CD8 T cell
response.

Figure 12 shows the cytokine profile of CD4 T cell response from the Rv3616c peptide pool-
stimulated PBL (not medium removed) on day 35 (i.e. 7 days post third immunisation).

Figure 13 shows the cytokine profile of CD8 T csll response from the Rv3616¢ peptide pool-
stimulated PBL (not medium remaved) on day 35 (i.e. 7 days post third immunisation).

EXAMPLE 7 — IN VITRO RECOGNITION BY PBMC FROM HUMANS WITH LATENT TB

Experiments were performed in order to assess the peripheral T cell response specific to the
inventive antigen in 4 TB naive healthy adults (PPD skin test =0 mm) and 8 TB latenily
Infected healthy adults (PPD skin test = 15 mm or above) from South Africa

PPD Ekin Test Data
Individual 1D Induration

Number diameter



355360365 G u Asp Ala Gu Arg Ala Pro Val Gu Ala Asp Ala dy Gy Ay Gn
370375380 Lys Val Leu Val Arg Mh Val wal 385390 r210> 2 <211> 1179 <212>
DNA <213> Mycobacterium tuberculosis eolf-seql <220> r221 m sc_feature
223> Strain H37Rv 400> 2 atgagcagag cgttcatcat cgatccaacg atcagtgcca

ttgacggctt gtacgacctt60 ctggggattg gaatacccaa ccaagggggt atcctttact

cct cact aga
gct ggt t agg
t ccaggaact
cggt ccagac
cggt ggct gt
aggcgcecgt t
t gaaaacgct
t cgcggecgce
gagaagt gt g
tcacggggt g
cgggcegt cce
gt gcggccgg
ccagcttgece
t ggct caggt
t cggcgecgce
aaggt at ggg

gtacttcgaal20
ttcggccgecgl80
ggcagacct c240
gacccgcgac300
ggacct gacc360
ttgcgcgggec420
gat caacgcg480
catt gcggac540
ggagttcat c600
ggt gaccgga660
cggct tgacc720
tctgtccgca780
cgccctggec840
ccat gccgcc900
t gccgagcag960

cggacccgt al020

aaagccct gg
gacaaat acg
gat cgt cagc
at cct ggagg
t acat cccgg
gcgat ggccg
act caacBdc
atcatttggg
acaaacgcqgc
ctgttct@Pc
ggcgcgaaga
t cgt cggggt
ggcattggég
t caact cggyc

gt cggcgggc
74

8
60

aggagct ggc
ccggcagaaa
t cat ca

gcgccaagaa
tcgtcgggea
tagt gggcgg
t caaatt §ct
at gt ggcgga
t caacggcct
gagggt gt c
gcggctt gt c
tggctcaigc
gcgggt ccyg
aggcgct agg
agt cgcaget

28

53
55

agcagcgttt
ccgcaaccac
gat ccacgac
aggt ct cgag
cgccctatcg
cgcgcettgec
tgccaaattg
cat cat caag
gaaagagctt
gaacct ggag
gcaagt gact
ggat agcct g
ttttgggggc
gccccgagct
ggt ct ccgcg

ccgggt gatg
gtgaattttt
caggccaacg
ttcgtgcgece
gccgecttcce
tacttggtcg
gcggagt t gg
ggcaccct cg
t gggacaagc
tccttetttg
ggcttgttcg
gcgagct cag
tt gccgagece
gat ggcccgg
cagggttccc

The cell-mediated immune (CMI) response was assessed by measuring cytokines on isolated

peripheral blood mononuclear cells (FBEMCs) by intracellular cytokine staining (ICS) assay.

5  ICS carried out was an adaptation of previously described methodology (see Von Eschen et al,

Hum. Vaccin. 2009 5(7)). PBMCs were stimulated in vitro by one pool of 15-mer peptides -

overlapping by 11 amino acids - covering the entire sequence of the antigen of interest. Cells

were stimulated with peptides for 2 hours, further cultured ovemight in the presence of

Brefeldin A, processed for ICS and analysed using flow cytormetry. The frequencies of the

10

antigen-specific CD3+CD4+ or CD3+CD&+ T cells expressing IFN-gamma and/or TNF-alpha

andfor IL-17 were measured. Medium-stimulated cell responses were subtracied from the

responses obtained in peplide pools stimulated cells.

ICS; antibodies
Anti-CD3 PO (Invitrogen — cat CDO330)
Anti-CD4 PB (BD - cat 558116)
Anti-CD8 APC-H7 (BD - cat 641400)

Anti-IFNg AF700 {BD-Pharmingen — cat 557995)
Anti-TNF PE-Cy7 (BD-Pharmingen — cat 557647)

15

20 AntiHL17 AF647 (BD-Pharmingen — cat 51-7178-71)
The results are presented as number of antigen-specific CD3+CD4+ T cells expressing TNF-
alpha and [FN-gamma, per million of CD3+CD4+ T cells since these cells represent the main

population of the antigen-specilic CD4 T cells (the background response level due to the



ggcat gggcg gcatgcaccc ctcttcgggg gcgt cgaaag ggacgacgac gaagaagt ac1080

t cggaaggcg cggcggcggg cact gaagac gccgagegcg cgccagt cga agetgacgegll40
ggcggt gggc aaaaggtgct ggtacgaaac gtcgtctaall79 210> 3 211> 392 212> PRT
<213> nycobacterium tubercul osis 220> 221 M SC FEATURE 223 Strain CDC1551
400)- 3 Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Ay
151015 Leu Tyr Asp Leu Leu Ay Ile Ay Ile Pro Asn Gn Ay Gy Ile Leu
202530 Tyr Ser Ser Leu Qu Tyr Phe Gu Lys Ala Leu Qu Qu Leu Ala Al a Page

3 eol f- secad.uaiﬁ.é%smhp mm@ems@ame@bm’frc@ustﬁ&e@ew&é&f Eﬁﬂu@ 1/z}'sﬁ%ﬁ§p Lys
Tyr Al a 505 go |g§ % #Asrﬁ%@rrr%@sn Hi s val Asn P{_3 e, i

Leu 65707 BRSPS Pleresranse isyngasgrepjind aghof Eigtently fostad Al a Val

G n 859095 dMdualBHnotAx gdikidpals hembe a@au#ﬁfuygl_,ﬁdoaﬂamgbmﬁ% écﬁwé@%?@ﬁp\lvgl
100105110 val.. Asp.le r Tyr e Pro Va a y
1151201251@8”%;’?9%%%@}' g'epr%{é’ag?cﬁ"%a&' Pro Phe cys Ala Ay Ala Met Al a val
130135240

In conclusion it may be noted that the Rv3616¢ antigen is capable of eliciting an immune
response in both CB6F1 and C57BL/6 mice. Furthermore, the profile of cytokine production
indicates that a large proportion of antigen-specific T-cells express a plurality of Th1

10 associated cytokines (i.e. a polyfunctional T-cell response is gliciied). Importantly both CD4
and CD8 antigen-specific T-cells are prasent after immunisation, CDS calls may be particularly
important in a latent TB scenario. The relevance if Rv3616¢ to human infection is confirmed
by the high level of recognition in latently infected individuals from South Africa and the
absence of responses in naive subjects. Rv3616c may therefore be expected to be of

156  substantial value in the prevention, treatment and diagnosis of latent tuberculosis infection.

Although the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, it will be readily apparent to one of ordinary

20 skillin the art in light of the teachings of this invention that certain changes and modifications
may be made thareto without departing from the spirit or scope of the appended claims.

All references referred to in this application, including patents and patent applications, are
incorporated herein by reference lo the fullest extent possible as if each individual publication

25  or patent application were specifically and individually indicated to be incorporated by
reference.

Throughout the specification and the claims which follow, unless the context requires
otherwise, the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’, will be
30 understood to imply the inclusion of a stated integer, step, group of integers or group of steps

but not to the exclusion of any other integer, step, group of integers or group of steps.



val Gy Ay Ala Leu Ala Tyr Leu Val Val Lys Thr Leu Ile Asn Al a
145150155160 Thr G n Leu Leu Lys Leu bgu Ala Lys Leu Ala Qu Leu val Al a
Ala 165170175 Ala Ile Ala Asp Ile Ile ser Asp Val Ala Asp Ile Ile Lys Gy
Ile 180185190 Leu Ay Gu val Trp Gu [the Ile Thr Asn Ala Leu Asn Gy Leu
Lys 195200205 G u Leu Trp Asp Lys Leu Thr Ay Trp val Thr Ay Leu Phe Ser
Arg 210215220 Ay Trp Ser Asn Leu G u Ser Phe Phe Ala Ay val Pro Ay Leu
Thr 225230235240 Gy Ala Thr Ser Ay Leu Ser Gn Val Thr Ay Leu Phe Gy
Al a Al a Yi%ddgiss! ?/[q_:eu ser Ala Ser Ser Gy Leu Ala H's Ala Asp ser Leu
Al a ser 260265270 Ser Ala Ser Leu Pro Ala Leu Ala Ay Ile Ay Ay dy Ser
Ay Phe 7523%%8@ tGI é lGl%/)iéeu PE;O Ser Leu Ala Gn Val H's Ala Ala ser Thr
Arg G n 2902 6 aeg Pye é?wg'ﬁ §10%F58%20 val Gy Ay Gn Ser Gn Leu val
Ser Ala G n Gy sdyatRe3ddoy prmdin 3@KIBBE335 Ay Ay Proval Ay net Ay Ay
met His Pro Ser Ses Thr Thr Thr Lys Lys Tyr
ser gu Ay Ala Aﬁ@ aﬁaﬁa@o@aﬁfﬁ?ae‘?é@%@ggﬂgﬁcﬁg% Ala Gu Arg Ala Pro Val
Au Ala Asp Al a AW g prgnpoenigirapeaygzgdvist6e protein sequence,

far use in the treatment or prevention of latent TB.

2. A polypeptide according to claim 1, which comprises an Rv3616¢ protein sequence.
10
3 A polypeptide according to claim 2, which consisis of an Rv3616¢ protein sequence.
4. A polypeptide according to claim 1, which comprises a variant of an Rv3616c protein
sequence.
15
5. A polypeptide according to claim 4, which compriges a variant of an Rv3616¢ protein
sequence having at least 70% idenfity thereto.
a. A polypeptide according to claim 5, which comprises a variant of an Rv3616¢ protein
20 gsequence having at least 90% identity thereto.
7. A polypeptide according o claim 6, which comprises a variant of an Rv3616¢ protein
sequence having at least 95% identity thereto,
25 8. A polypeptide according to claim 4, which consists of a variant of an Rv3616¢ protein
sequence.
9, A polypeptide according to claim 8, which consists of & vadant of an Rv3616¢ protein
sequence having at least 70% identity thereto.
30

10. A polypeptide according to claim g, which ¢onsists of a variant of an Rv3616¢ protein
sequence having at least 90% identity therelo.

1. A polypeptide according to claim 10, which consists of a variant of an Rv3616¢ protein

35 sequence having at least 95% identity thereto.



Lys val

nmycobact eri um t ubercul osi s <220> <221y7M SC_FEATURE <223> strain F11 <400>
4 Met Ser Arg Ala Phe Ile Ile Asp Pro Thr
Asp
Leu
Asp
H s
SeJ.
Gu
Leu
130135140 val
145150155

Leu Tyr
ser ser
Pro Ay
Arg Asn
Leu Ile
Ile Leu
Val Asp

Al a
5

10
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390

Leu Val Arg Asn val val 385390 <210> 4 <211> 392 <212> PRT <213>

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gu Tyr

Val

Leu ‘G u Phe val 100105T10 Arg pro val

T V3‘1"WCQ"P‘§'“ISIEB“WP val Ay H's Ala 115120125 eol f-seq|
Gy Gy Ala Leu Ala Tyr Leu Val Val Lys Thr Leu Ile Asn Al a

Thr Gn L L Al L Al L Val Al
1]36.30 #{] pol;%epticll'aeéjcm%%gl'fg gla!ﬁne%lz, w?uH:h cor%prll's){ag an ?rrlﬁlmuno%enlc ragn?éjnt o? a

least 10 amino acid residues from an Rv3616¢ protein sequence.

A polypeptide according to claim 13, which comprises an immunogenic fragment of

least 20 amino acid residues from an Rv3616¢ protein sequence.

A polypeptide according to claim 14, which comprises an immunogenic fragment of
least 50 amino acid residues from an Rv3616¢ protein sequenca.

A polypeptide according to claim 12, which consists of an immunogenic fragment of an
Rv3616¢ protein sequence.

A polypeptide according to claim 16, which consists of an immunogenic fragment of

least 10 amino acid residues from an Rv3616c praotein sequence.

A polypeptide according to claim 17, which consists of an immunagenic fragment of
least 20 amino acid residues from an Rv3616¢ protein sequence.

A polypeptide according to claim 18, which consists of an immunogenic fragment of
least 50 amino acid residues from an Rv3616¢ protein sequence.

A polypeptide according to any one of claims 1 to 19, wherein the Rv3616¢ protein
sequence is from Mycobacterium tuberculosis.

A polypeptide according to claim 20, wherein the Rv3616¢ protein has the sequence of
SEQID NO: 1.

A polypeptide according to any one of clairms 1 to 21, for use in lhe treatment of latent
tuberculosis.

A polypeptide according to any one of claims 1 to 21, lor use in the prevention of latent
tuberculosis.

Ile ser Ala Ile Asp Ay 151015
Leu Leu Ay Ile dy Ile Pro Asn Gn Ay Ay Ile Leu 202530 Tyr
Phe u Lys Ala Leu Gu GQu Leu Ala Al a 354045 Al a phe
Ay Trp Leu Gy Ser Ala Ala Asp Lys Tyr Ala 505560 Gy Lys Asn
Asn Phe Phe G n GQu Leu Ala Asp Leu 65707580 Asp Arg G n

LWp%&pﬂeSacéé@ngt@c[‘aA{n% Apinlomp@s SHidmd @g%ﬁé fr-ggrrnelyb? adVr gAIASP



165170175 Ala Ile Ala Asp Ile Ile ser Asp val Ala Asp Ile lle Lys Ay Ile
180185190 Leu Gy GQu val Trp Au Phegkle Thr Asn Ala Leu Asn Gy Leu Lys
195200205 G u Leu Trp Asp Lys Leu Thr Ay Trp val Thr Ay Leu Phe Ser Arg
210215220 Ay Trp Ser Asn LeU Qu ser phe Pile Ala Ay Val Pro Gy Leu Thr
225230235240 Gy Ala Thr ser Ay Leu ser An Val IThr Ay Leu Pile (fly Ala

ser

245250255 Ay Leu ser Ala Ser Ser Ay Leu Ala His Ala Asp Ser Leu Al a
260265270 ser Ala ser Leu Pro Ala Leu Ala Ay Ile Ay Gy Ay Ser Ay
275280285 B9lyregfide 3csprdipade auronet claimg ‘o 1vigl ussir thaipsevantongdr Thr Arg
290295300 eAtiRatioawt AbgrchbgsArg Ala AS Ay Pro val Ay Ala Ala Ala Qu
305310315320 Val Ay Ay @n Ser An Leu vVal Ser Ala An dy Ser dn
met 325330335 Ay Ay Proval Gy met Ay Ay Mt H's Pro ser ser Ay
Ser 310345 B880pelptide fdoyrdifilgrio dhy orBhaf clainss 1y 1 Rpr usBdn thel delailoy reAbwvaira Al a

r 3553 . Asp Ala Ju Arg Ala Pro Val Ju Ala Asp Ala Ay dvy
g"n 3703%§g’%rcﬁf§'sw Leu val Arg Asn Val val 385390 <210> 5

26. A polypeptide according to any one of claims 22 to 25, wherein the tuberculosis is
associated with a Mycobacterum tuberculosis infaction

10 27. An isolated polynuciectide comprising a nucleic acid sequence encoding a polypeptide
which comprises:
{1) an Rv3616c protein sequence;
(i) a variant of an Rv3616¢ protein sequence; or
(i} an immunogenic fragment of an Rv3616¢ protein sequence,
15 for use in the treatment or prevention of latent TB.

28. A polynucleotide according to ciaim 27, comprising a nucleic acid sequence encoding a
polypeptide which cornprises an Rv3616¢ protein sequence.

20 29, A polynucleotide according to claim 28, comprising a nucleic acid sequence encoding a
polypeplide which corhprises a variant of an Rv3616¢ protein sequence.

30. A polynucleotide according to claim 29, comprising a nucleic acid sequence encoding a
polypeptide which comprises a variant of an Rv3616c¢ protein sequence having at least
25 70% identity thereto.

31. A polynucleotide according to claim 27, comprising a nucleic acid sequence encoding a
palypeptide which comprises an immunogenic fragment of an Rv3616¢ protein
sequence.

30

32 A polynucleotide aceording to claim 31, comprising a nucleic acid sequence encoding a
polypeptide which comprises an immunogenic fragment of at least 10 amino acid
residues from an Rv3616¢ protein sequence.

35 33, A polynucleolide according to any one of claims 27 to 32, comprising a nucleic acid
sequence encoding a polypeptide which consists of:

(i) an Rv3616¢ protein sequence:;



eol f-seql <211> 392 <212> pRT <213> nycobacteri um tubercul osis <220> <221>
m SCSEATURE <223> Strain Haarlem A <4§§> 5 Met ser Arg Ala Phe Ile Ile Asp

Pro
Pro
Leu
Al a
Leu
Al a
Phe
Hi s
Al a
Asn
Val
Lys
Ay

Thr
Asn
du
Asp
Al a
val
val
Al a
val
Al a
Al a
Gy

Leu
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Ile ser Ala Ile Asp Ay 151015 Leu Tyr Asp Leu Leu Ay Ile Ay Ile
Gn Ay Ay Ile Leu 202530 Tyr Ser Ser Leu Qu Tyr Phe Gu Lys Al a
Gu Leu Ala Ala 354045 Ala Phe Pro Gy Asp Ay Trp Leu Gy Ser Al a
Lys Tyr Ala 505560 Ay Lys Asn Arg Asn His val Asn Phe phe G n Qu
AS Leu 65707580 AS Arg Gn Leu Ile ser Leulle Hs Asp Gn Ala Asn

00108100 Aparvatd ofSORMENG boickPsbaitedry A1 a VS Lys GV LUt
ro va a va r yr e ro a a Yy
110120125 (BbrEuRSen GobRa: doh RS GBI GoResSoeN o 'y Al 8 met

130135140 Val dy Ay Ala Leu Ala Tyr Leu val val Lys Thr Leu lle

ﬁé %érﬁﬁglg&%e agfc?}d'kikba& Hpé?%’/? nlg%ﬁréq @ér'{ﬁlﬂ@ﬁ%él ﬁen%"copﬁgl_lelue
|| e 180adpeaBielvdich@opsi@sal:val Trp Qu Phe Ile Thr Asn Ala Leu Asn
Lys (i) an Rv3616¢ protein sequence;

(i) a variant of an Rv3616¢ protein sequence; or

(i) an immunogenic fragment of an Rv3616¢ protein sequence.

34, A polynucleotide according to any one of claims 27 fo 34, wherein the Rv3616¢ protein
sequence is from Mycobacterium tubercuiosis.

36. A polynucleotide according to claim 35, wherein the Rv3616¢ protein has the sequence
of SEQID NO: 1.

- 37. A palynucléotide according to claim 36, which comprises the sequence of SEQ 1D NO:

2, ar a fragment thereof,

38, A polynucleotide aceording to any one of claims 28 o 37, for use in the treatment of
latent tuberculosis.

39. A polynucleotide according to any one of ¢laims 28 to 37, for use in the prevention of
latent uberculosis.

40. A polynucleotide according to any one of claims 28 to 37, for use in the prevention of
reactivation of tuberculosis.

41. A polynucleotide according to any one of claims 28 o 37, for use in the delay of
reactivation of tuberculosis.

42. A polynucleotide according to any one of claims 38 to 41, wherein the tuberculosis is
associated with a Mycobacterium tuberculosis infection

43. A pharmaceutical composition comprising:
(a) a polypeptide which comprises:
(i) an Rv3616¢c protein sequence;

(i) a variant of an Rv3616¢ protein sequence; or



195200205 G u Leu Trp Asp Lys Leu Thr Ay Trp val Thr Ay Leu Phe ser Arg
210215220 eol f-seql 225230235240 Ayygda Thr Ser Gy Leu Ser A n val Thr

Ay

Leu
ASp
dy
Al a
Al a
Gn
Pro
Ay
Asp

Phe Gy Ala Ala 245250255 Ay Leu ser Ala Ser Ser Ay Leu Ala Hi s
Ser Leu Al a ser 260265270 ser Ala ser Leu Pro Ala Leu Ala Ay Ile
Gy ser Ay Phe 275280285 Ay dy Leu Pro Ser Leu Ala A n val His
Ser Thr Arg G n 290295300 Ala Leu Pro Arg Ala Asp Ay Pro val
Ala Ala Ay dn 305310315320 vaI G n Ser A n Leu Val Ser

Qy ser o en rreoaps s @%yﬁﬁat@wm@nye Bt Gy Ay met
Ser San aqibyfmékh@atls@Eorﬁﬁﬁﬁéﬁﬁelebwﬁld@awe’ﬁh@ erdatiing e doy@ediva oflyr ser
Al a ¥ Ala Ay Thr 355360365 G u Asp Ala Gu Arg Ala Pro val Qu
Al a "Ady Ay @n 370375380 Lys val Leu val Arg Asn val val

385390 <210> @nk211> 392 <212> PRT <213> Mycobacterium tubercul osis <220>
<22 1>5 m SC—FE&-B-H %ﬁaﬁ%%éﬁlcéw aﬂ:'(:gbt&leféé}g@r 06 excipient,
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far use in the treatment or prevention of latent TB.

44.  Animmunogenic composition comprising:
(a) a polypeptide which comprises:
{i) an Rv3616¢ protein sequence;
{ii) a variant of an Rv3616¢ protein sequence; or
(iii) an immunagenic fragment of an Rv3616¢ protein sequence; or
(b) a polynucleotide comprising a nucleic acid sequence encoding the polypeptide of
(a)
and
(¢) a non-specific immune response enhancer,

for use in the treatment or prevention of latent TB.

45. An immunogenic composition according to claim 44, wheregin the non-specific immune

response enhancer is an adjuvant,

46. A method for the treatment or prevention of latent tuberculosis comprising the
administration of a safe and effective amount of a polypeptide cornprising:
(i) an Rv3616¢ protein sequence;
{ii) a variant of an Rv3616¢ protain sequence; or
(iii) an immunagenic fragment of an Rv3&16¢ protein sequence;

to a subject in need thereof, wherein said polypeptide induges an immune response.

47. A method for the treatment or prevention of latent tuberculosis comprising the
administration of a safe and effactive amount of a polynucleotide comprising a nucleic
acid sequence encoding a polypeptide comprising:

(i) an Rv3616¢ protein sequence;
(i) a variant of an Rv3616¢ protein sequence; or
(i) an immunogenic fragment of an Rv3616¢ protein sequence;

o a subject in need thergof, wherein said polynucleotide induces an immune response.



Met ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile AS Gy 151015 Leu
Tyr Asp Leu Leu Ay Ile Ay Ile Pro Asgy Gn Ay Ay Ile Leu 202530 Tyr Ser
Ser Leu u Tyr Phe Qu Lys Ala Leu GQu GQu Leu Ala Al a 354045 eol f-seel
505560 Gy Lys Asn Arg Asn His Val Asn Phe Phe G n Gu Leu Ala Asp Leu
65707580 Asp Arg Gn Leu Ile ser Leu lle H's Asp Gn Ala Asn Ala val Gn
859095 Thr Thr Arg ASIle Leu u Gy Ala Lys Lys Ay Leu G Il Phe val
100105110 Arg pro val Ala val Asp Leu Thr Tyr Ile Pro val val Ay Hs Al a
11512012544 .eu HarmaAh&d dkdcardl'ﬂgao @tﬁ’ér&hﬁn &r@rﬁh@h@.&s thﬁ\J solfgeptichlor Met Al a val
130135140 Val 0% Cﬁla/td A@i’] @1% I‘lLeu v val gls Thr Leu Ile Asn Al a
145150155160 TP tFROHEE(F I Nplgted ase FL@D”‘%P&“EW”IP@ "0'a Gu Leu val Ala
Al a 165170175 Al a IIe Ala Asp Ile Ile Ser Asp val Ala Asp Ile Ile Lys Ay

Lys 195000308 Gt FetlBe pi Balh i 44 ek B (20 Pt oor

Arg 210215220 ltqlwgnuqfe@dseﬁvamwste@a aglan lrgr@wnqmenc cnmpwalte:mc; y vaI Pro Ay Leu
Thr 225230235240

50.  The method according to any one of claims 46 to 49, wherein the subject is a mammal.

51.  The method according to ¢laim 50, wherein the subject is a human.

10
52.  The method according to any one of claims 46 to 51, wherein the subject has active
tuberculosis.
53.  The method according to any one of claims 46 to 51, wherein the subject has latent
15 tuberculosis.

54.  The method according to any one of claims 46 to 51, whergin the subject does not
have tuberculosis.

20 55. The method according to any one of claims 46 to 54, wherein the subject was
previously immunised with Baciflus Calmette-Guerin (BCG).

56.  The method according to any one of claims 46 to 55, wherein the wherein the Rv3616¢
protein sequence is from Mycobacterium tuberculosis.
25
57.  The method according to claim 56, wherein the Rv3616¢ protein has the sequence of
SEQ 1D NO: 1.

58.  The method according to any one of daims 46 to 57, further comprising the
30 administration of one or more chemotherapeutic agents effective in treating
tuberculosis.

59, The method according to claim 58, wherein the one or more chemotherapeutic agents
are selected from isoniazid and rfampin.
35
60.  The method according to any one of claims 46 to 59, further comprising the

administration of al least one additional Mycobacterium tuberculosis antigen.



Gy Ala Thr Ser Ay Leu ser Gn val Thr Ay Leu Phe Ay Ala Ala 245250255
Gy Leu Ser Ala Ser Ser Gy Leu Ala HgpAla Asp Ser Leu Ala Ser 260265270
Ser Ala Ser Leu Pro Ala Leu Ala Ay Ile Ay Gy Gy Ser Ay Phe 275280285
Gy Gy Leu Pro ser Leu Ala Gdn val Hs Ala Ala Ser Thr Arg G n 290295300
Ala Leu Arg Pro Arg Ala Asp Ay Pro Val Gy Ala Ala Ala Qu Gn

305310315320 eolf-seql 325330335 Gy Ay Pro Val Ay Met Ay Ay Mt H s
Pro ser Ser Ay Ala Ser 340345350 Lys Ay Thr Thr Thr Lys Lys Tyr Ser Gu
Gy Ala Ala Ala Ay Thr 355360365 A u Asp Ala Gu Arg Ala Pro val Qu Al a
Asp Al a @1y GTye BethoChercBlOQRdTR0 60 weheMad thk addivalal KyapbAstarivatubbtaliio385390

1 SC FEATORE 23580 Bt Tl b PIESRARE X 0Vl Pre 116 116 Asp Pro
Thr Ile Ser Ala Ile Asp Ay 151015 Leu Tyr Asp Leu Leu Ay Ile Ay Ile Pro
Asn Gsn @y Gile Hefioli8kording to claim 61, wherein the polypeptide comprising:

(i) an Rv3616c protein sequence;

(i) & variant of an Rv3616¢ protein sequence; or

(iif) an immunogenic fragment of an Rv3616¢ protein sequence;

and the additional Mycobacterium tubercidosis antigen are provided in the form of a
10 fusion protein.

63. The method according to claim 60, wherein the additional Mycobacterium tuberculosis
antigen is provided in the form of a polynucleotide.

15  64. The method according fo claim 63, wherein the polynuclectide comprising a nucleic
acid sequence encoding a polypseptide comprising:
{1) an Rv3616¢ protein sequence;
(i) a variant of an Rv3616¢ protein sequence; or
(i1} an immunogenic fragment of an Rv3616¢ protein sequence;
20 and the additional Mycobacterium tuberculosis antigen are provided in the form of a
single polynucleotide sequence.

65.  The method according to claim 64, wherein said single polynucleotide sequence
encodes a fusion protein containing the Rv3616¢ antigen and the additional
25 Mycohacterium fuberculosis antigen.

66.  The methad according to claim 60, wherein the additional Mycobacterium tuberculosis
antigen is provided in the form of a Bacifius Calmette-Guerin (BCG).

30 67.  The method according to any one of ¢laims 46 to 66, whereain the treatment ar

prevention of latent tuberculosis refers to the treatrment of latent tuberculosis.

68. The method according to any one of claims 46 to 66, wherein the treatment or
prevention of latent tuberculosis refers {o the prevention of latent tuberculosis.

35
69.  The melhod according to any one of claims 46 to 66, wherein the treatment or

prevenlion of lalent tuberculosis refers to the prevention of reactivation of tuberculosis.



202530 Tyr Ser Ser Leu G u Tyr Phe GQu Lys Ala Leu Gu GQu Leu Ala Ala
354045 Ala Phe Pro Ay Asp Ay Trp Leyp{dy Ser Ala Ala AS Lys Tyr Ala
505560 Gy Lys Asn Arg Asn His Val Asn Phe Phe A n GQu Leu Ala Asp Leu
65707580 AS Arg G n Leu Ile ser Leulle Hs Asp A n Ala Asn Ala val @n
859095 Tim Thr Arg Asp Ile Leu (flu (fly Ala Lys Lys Gy Leu du Phe val
100105110 Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro val val Gy Hs Ala
115120125 Leu Ser Ala Ala Phe G n Ala Pro phe Cys Ala Ay Ala Met Ala Val
130135140

Al a
Asp
Al a
Thr
Ay
Thr
H s

du
I'le
Leu
Ay
val
QGsy
Al a
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Leu
1 1%
Asn
Leu
Pro
L&
Asp

72,

73.

74.

75.

76.

77.

eol f-seql 145150155160 Thr G n Leu Leu Lys Leu Leu Ala Lys Leu
val Ala Ala 165170175 Ala Ile Ala Asp Ile Ile ser Asp val Al a
Lyihearaphqd ascardiog dsaroenedt clemp 46 te 6§.athemipthetrgatmigat a1 e Thr Asn

G pfeJeftiorlof Satk? RARRRRRIs Gibrsli® the TeRy HBRadtatidnei tubBfculchiy. Trp Val
Phe ser Arg 210215220 Ay Trp ser Asn Leu G u Ser Phe Phe Al a

Gy Leu Thr 225230235240 Ay Ala Thr ser Ay Leu ser G n val
PhitheG@ethodl sciMiing 24 adbeha5h cieinys d6ao 76,avhefliraths eubes@losidliy Leu Al a

S eﬁss&t?éfeda\ktﬂl g Wycobacteﬁum tuberculosis infection.

The method according to claim 71, wherein the Mycobacterium tubercutosis infection is
associated with a muiti-drug resistant straln of Mycobacterium tuberculosis.

The method according to any one of claims 46 to 72, which induces an immune
response against M. tuberculosis infection.

Use of a polypepfide ¢comprising:

(iY an Rv3616¢c profein sequence;

(i) a variant of an Rv3616¢ protein sequence; or

(ili) an immunogenic fragment of an Rv3616¢ protein sequence;
in the manufacture of a medicament for the treatment or prevention of latent
tuberculosis.

Use of a polynucleotide comprising a nucleic acid sequence encoding a polypeptide
comprising:

(i) an Rv3616¢ protein sequence;

(ii) a variant of an Rv3616¢ profein sequence; or

(i} an immunogenic fragment of an Rv3816¢ protein sequence;
in the manufacture of a medicament for the treatment or prevention of latent
tuberculosis.

A fusion protein comprising a polypeptide comprising:

(i) an Rv3616¢ protein sequence;

(i} a variant of an Rv3616c¢ protein sequence; or

(iii) an immunogenic fragment of an Rv3616¢ protein sequence,
for use in tha freatrnent or prevention of latent TB.

A polynucleotide comprising a nucleotide sequence encoding a fusion protein
comprising a polypeptide comprising:

(i) an Rv3616¢ prolein sequence;



260265270 ser Ala Ser Leu Pro Ala Leu Ala Ay Ile Ay Ay Ay Ser Gy phe
275280285 Gy Gy Leu Pro Ser Leu Algggn Val Hs Ala Ala Ser Thr Arg G n
290295300 Ala Leu Arg Pro Arg Ala Asp Ay Pro val Gy Ala Ala Ala Au Gn

305310315320 val Ay Gy Gn ser Gn Leu val ser Ala Gn dy Ser Gn Ay
met 325330335 Ay Ay Proval Gy net Ay Ay net Hs Pro ser ser Ay A
Ser 340345350 Lys @y Thr Thr Thr Lys Lys Tyr Ser Au Gy Ala Ala Ala d
Thr 355360365 G u ,Asp Al u Arg.Ala Pro val Gu Ala AS Ala Ay Gy dy
G n 370375380 Lys U\’)&IVEE@EO%] Rgﬁgﬁ%grﬁt%?eqvweéﬁmgo <210> 8 <211> 110
<212> | an <213> M{iépbecitrenogemididaeeaud@aiRy3s Balprdieis egues@?0> <221>

mat _pepti de > ) < >. 8 Leu ser Leu Thr Ala Leu Ser
Ala dy Vval éai&ﬁllé%\%éﬁegﬁegkgrﬁ% g%%?@gg'r Leu Thr val Ay Ala Ay val
Ala ser Ala Asp Pro val Asp -10-5-1 1 Ala val Ile Asn Thr Thr Cys Asn Tyr
Ay @n #wal vabodhriehlid dftbrisitdd a%Pnucieotide sequence which selectively hybridises

under moderately stringent conditions to the cormnplement of a second nuclectide
sequence which encodes a polypeptide comprising:
(i) an Rv3616c protein sequence;
(i) a varant of an Rv3616¢ protein sequence; ar
10 (i) an immunogenic fragment of an Rv3616¢ protein sequence,
for use in the treatment or prevention of Iateﬁt TB.

78. A polynucleotide according to claim 78, comprising a first nuclectide sequence which
selectively hybridises under highly stringent conditions to the complement of a second
15 nucleotide sequence which encodes a polypeptide comprising:
(i) an Rv3616¢ protein sequence;
(it) a variant of an Rv3616c proiein sequence; or
(iiiy an immunogenic fragment of an Rv3616c protein sequence,
for use in the treatment or prevention of latent TB.

20
80. A polyriuclectide according to either claim 78 or 79, comprising a first nucleotide
sequence which selectively hybridises to the complement of SEQ ID NO: 2,
81. A diagnostic kit comprising:
25 () a polypeptide according to claim 1;

(B) apparatus sufficient to contact said polypeptide with a sample (e.g. whole blood
or more suitably PBMC) from an individual; and

(c) means to quantify the T cell response of the sample.

30 82. A diagnostic kit according to claim 81, comprising:
(2) a polypeptide according to claim 1;
(D) apparalus sufficient to contact said polypeptide with a2 sample (e.g. whole blood
or more suitably PBMC) from an individual; and
(c) means to quantify and characterise the T cell response of the sample.
35
83. A diagnostic kit compriging:

(a) a polypeptide according to claim 1;



Asn Ala Thr ASp Pro Ay Ala Ala Ala G n Phe ASn Ala ser Pro val 253035 Al a
G n Ser Tyr Leu Arg Asn Phe Leu Ala Alggs Pro Pro Pro G n Arg 404550 Ala Al a
Met Ala Ala G n Leu Gn Ala Val Pro Ay Ala Ala An Tyr 556065 Ile Ay Leu
val Qu Ser Val Ala Ay ser cys Asn Asn Tyr 707580 <210> 9 <211> 97 <212>
PRT <213> mycobacterium tubercul osis <400> 9 Met Ser Leu Leu Asp Ala Hi's

Ile Pro Gn Leu val Ala ser A n ser 151015 Ala Phe Ala Ala Lys Ala Ay Leu
met Arg His Thr Ile Ay An Ala 202530 Gu G n Ala Ala net Ser Ala @ n Al a

Phe H's G n G G wppbtus eiffi @6 &S sk amf’ptb%n&% WitrAh @arﬁl@(é}i %n&le%w%l’:ig Phe
vaIAIaAIaAIaAIaL55056 val Asn Thr lLeu Leu A n Al a Asn

Leu Ay Qu Ala A& YCfpmppandpdgualiend Al g Asp Ala Ala Ala Al a
ser Thr Tyr The) G Wﬁﬁ@&&ﬁlamthe@béll—rsﬁﬂhsé&iﬂ?saﬁméZ11> 94 <212> PRT <213>
nycobact eri um tubercul osis <400> 10 Met Thr Ile Asn Tyr Gn Phe Gy Asp Val

Asp Ala Hs Gy Al a net
5 84. Adiagnostic kit comprising:

(@) a polypeptide according to claim 1; and
(L) apparatus sufficient to contact said polypeptide with the dermal cells of a
patient.

10 85. A diagnostic kit comprising:
(a) a polypeptide according to claim 1; and
(c) means to quantify the T cell response in a sample from an individual (e.g. whole
blood or more suitably PBMG).

15 86. A diagnostic kit comprising:
(a) a polypeptide according to claim 1; and
(©) means to quantify the B cell response in a sample from an individual (e.g. whaole
blood or more suitably FBMC).



151015 Ile Arg Ala A n Ala Al a ser
202530 Arg Asp val

Leu du Ala Qu Hs Gn Ala Il e val

Leu Ala Ala Ay Asp Phe Trp Ay Gy Ala Ay Ser Val

354045 Ala Cys A n GQu Phe Ile Thr Gn Leu Ay Arg Asn Phe Gn val Ile
505560 Tyr Qu Gn Ala Asn Ala HHs Gy d@n Lys val Gn Ala Ala @y Asn
65707580 Asn net Ala G n Thr As
11 <211> 132 <212> PRT <21%¥E

Al a
I'le
Pro
Asn
Al a
Al a
Pro
Ay

Thr Valeyyegs
Asn G §
Leu

Ser

5

§

SlfAker'val Ay Ser Ser Trp Ala 8590 <210>

SHAENST i um t uber cul osis <400> 11 Thr Al a

SEI0-ASE] AsBn MR A ei&lhgsei1Gsnady Gy G n Ay phe 151015 Ala Ile Pro
Ay dalakcacivep Wimktedle Ala Ay A n

IPa&seqdly Pro Thr Al a Phe

N-Ala Arg Val An Arg
Ile Ser Thr Gy Asp Val

PrA)>| | MOVAS NCBIPOS N TONT NDAMETHIBE Al a

Aol 3, 1o

<150=
=151~

<160
<170=
<210
<211

<212
<213

=220
<221
<223

<400

r

Us61/083720
2008-07-25

1

59

@y Asn Val

FatentIn version 3.5

1
3
=]

92
RT

Tie Arg Ser 202530 Ay Gy Ay Ser
Leu Gy 354045 Leu Gy val val Asp
val 505560 val Ay Ser Ala Pro Al a
65707580 Ile Thr Ala Val Asp Ay

859095 Asp Ala Leu Asn Ay His His

Thr Trp 100105110 eolf-seqi Gn Thr Lys ser
Thr Leu

Mycobacterium tuberculosis

MISC_FEATURE
strain H37Rv

1

Met Ser Arg Ala
1

Leu

TYr

Ala

Gly

65

Asp

Thr

Al'g

Leu

val

TYr

ser

Phe

20

Lys

Arg

Thr

Pra

Ler

130

Gly

Asp

Ser

35

Pro

Asn

GlIn

Arg

val

115

Ala

Gly

Leu

20

Leu

Gly

Arg

Leu

Ala

Ala

Phe

5

Leu

Glu

ASp

Asn

Ile

85

Ile

val

Phe

Leu

ITe

Gly

TYF

Gly

His

70

ser

Leu

ASp

Gln

Ala

Ile

Phe

Trp

35

val

Leu

Glu

Leu

Ala

Tyr

ASp

Gly

Glu

40

Leu

ASn

Ile

Gly

Thr

120

Pro

Leu

Pro

Ile

25

Lys

Gly

FPhe

Ala
105
TYF

Fhe

val

Thr Ile
10

PIro ASN
Ala Leu
ser Ala
Phe Gln

75
Asp Gln
90
Lys Lys
Ile Pro

Cys Ala

val Lys

Ala Gu 115120125

ser Ala Ile Asp Gly
15

GIn Gly Gly ITe Leu
30

Glu Glu Leu Ala Ala
45

Ala Asp Lys Tyr Ala
60

Glu Leu Ala Asp Leu
80

Ala Asn Ala val Gln
95

Gly Leu Glu Phe val
110

val val Gly His Ala
125

Gly Ala Met Ala val
140

Thr Leu Ile Asn Ala
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Ay Pro Pro Ala 130 <210> 12 <211> 195 <212> PRT <213> mnycobacterium
tubercul osis <400> 12 Ala Pro Pro Ala Leu ser G n AS Arg Phe Al a Asp Phe
Pro Ala Leu 151015 Pro Leu Asp Pro ser Ala met val Ala Gn val Gy Pro Gn
val val 202530 Asn Ile ASn Thr Lys Leu Ay Tyr Asn ASn Ala val Ay Ala Gy
Thr 354045 Ay lle val Ile AS Pro #8m-&4) val val Leu Thr ASn ASn His val
50556 11e Al a Ay A B OThr Asp Ile Ast’Al a Phe ser vall@y ser Ay Gn
65707580 Thr Tyr Ay val Asp val val @Ay Tyr Asp Arg Thr G n Asp val Al a
85908y wvidh emut & nybawuArey @y 1Alsaléd Wit gluLesy Pad Sera a Ala Ile Ay
100105110 Gy Aylpal Ala val Ay U Pro val val A2 net Ay Asn ser Ay
115120125 dy Gn dy Ay Thr Pro Arg Ala val Pro Gy Arg val val Ala Leu
13013Rl40e Gy Mm 1TBriTeakeGagp Al ABA sbBPrIRetid-eys Ty thy Ala Gu Gu Thr
145150155160 L&D Asn Gy Leu [5G n Phe AS Alal®a Ile Gn Pro Ay Asp ser
165170175 Ay Ay Pro val val Asn Ay Leu Ay Gn val val Ay net Asn Thr

180188129y Al AR 15676119Pn 230>t 8asn ala Leu asn Gly Leu Lys
195 200 205

Glu Leu Trp Asp Lys Leu Thr Gly Trp val Thr Gly Leu Phe %er Arg
210 215 220

Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly val Pro Gly Leu Thr
225 230 235 240

Gly Ala Thr Ser Gly Leu %Ser GlIn val Thr Gly Leu Phe Gly Ala Ala
245 250 255

Gy Leu Ser Ala Ser %er Gly Leu Ala His Ala Asp Ser Leu Ala Sser
260 265 270

Ser Ala Ser Leu Pro Ala Leu Ala Gly Ile Gly Gly Gly Ser Gly Phe
275 280 285

Gly Gly Leu Pro Ser Leu Ala GIn val His Ala Ala ser Thr Arg Gln
290 295 300

Ala Leu Arg Pro arg Ala Asp Gly Pro val Gly Ala Ala Ala Glu Gln
305 310 315 320

val Gly Gly Gln Ser GIn Leu val Ser Ala GIn Gly Ser GIn Gly Met
325 230 335

Gly Gly Pro val Gly Met Gly Gly Met His Pro ser Ser Gly Ala Ser
340 345 350

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr
355 360 365

Glu Asp Ala Glu Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly Gln

370 375 380
Lys val Leu val Arg Asn val val
385 390
«210> 2
«211> 1179
<212> DNA

<213> Myccbacterium tuberculosis
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eol f-seol <211> 391 <212> PRT <213> nycobacteri um tubercul osis <400> 13 Met
val Asp Phe Ay Ala Leu Pro Pro Qu Ile Asn ser Ala Arg net 151015 Tyr Ala
Gy Pro Ay ser Ala ser Leu val Ala Ala Ala G n met Trp 202530 Asp Ser val
Al a ser Asp Leu Phe ser Ala Ala Ser Ala Phe G n ser 354045 Val Val Trp Ay
Leu Thr val Ay ser Trp lle Ay Serc’Sesedl a Ay 505560 Leu net Val Ala Ala
Ala s OPro Tyr val Ala Trp nmet Ser val Thr 65707580 Ala Ay Gn Ala Qu
Leu 1}AI[@.,AI a.dn.val Arg val Ala Ala Ala 859095 Ala Tyr Gu Thr Ala Tyr
dy kEa-Thstnaah gp7avPro Pro val Ile Ala 100105110 Qu Asn Arg Ala Qu Leu
met Ile Leu Ile Ala Thr Leu Leu Gy 115120125 G n Asn Thr Pro Ala Ile

N2 el Seyeaacg baficH Bl RS JiRoRa,G 1 Fopy A2 A

Leu tmgglanntg?lgaaﬁancﬁ lsl:cé}dlgagg@gf) a(ﬂcutmtctT&trtciﬁﬁbﬁO@,ﬂa&tsegaaAl a GIgody Leu

Leu du Gn Ala Ala Al a u Ala ser 180185190 Asp Thr AllgoAla Al a
Asn %CEEW%PQ%EQ%@%@C%FB @HQ%%QL%R]‘Q%%OEU@WI 9

gacaaatacg ccggcaaaaa ccgcaaccac gtgaattttt tecaggaact ggcagacctc 240
gatcgtcage tecatcagcoct gatccacgac caggoecaacg cggtccagac gacccgogac 300
atcctggagg ocgccaagda agqQtctcgag ttcgtgogeo cggtggctgt ggacctgacc 360
tacateccygg tegtcgggea cgecctateg gecgecttce aggogecgtt ttgogeaggeo 420
gegatggocg tagtgggegg cgcgcttgec tacttggteg tgaaaacgct gatcaacgeog 480
actcaactcc tcaaattgect tgecaaattg geggagttgg togeggecge cattgeggac 540
atcatrttcgyg atgtggegga catcatcaag ggcaccctcg gagaagtgtg ggagttcatc 600
acaadcgcgc tcaacggect gaaagagett tgggacaage tcacgggotg ggtgaccgga 660
ctgttctetc gagggtggtc gaacctggag toccttciitg cgggogtoco cggoitgaceo 720
ggcgcgacca geggettgte geaagtgact ggettgtteg gtgegaccgg totgtcogea 780
togtcagget tggoetcacgo ggatagoctg gogagotcag ccagcitgocc cgocctggec 840
ggcattgggg gcgggtcegg ttttggggge ttgecgagee tggctcaggt ccatgecgec 900
tcaactcgge aggcgotacg goocccgagot gatggoccogg toggogoogo tgoecgageag 960
gtcggcggyc agtecgeaget ggtctecgeg cagggttcoce aaggtatggyg cggacccgta 1020
ggcatgggcg gcatgcaccoe ctcttogggg gcgtcgaaag ggacgacgac gaagaagtac 1080
£Cggaaggey cggeggeggy cactgaagac gocgagegeg cgocagtcga agctgacgog 1140
ggcggtggyc aaaaggtgct ggtacgdaac gtogtotaa 1179
<210> 3

<211> 392

<212> PRT

<213> wMycobacterium tuberculosis

220>
<221> MISC_FEATURE
«223> Strain ¢pclh51

<400= 3
Met ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 3 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly Gly Ile Leu
20 25 30

Tyr ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu G1lu Leu Ala Ala
Page 3



An dn Leu Ala dn Pro Thr G@Gn Ay Thr Thr Pro ser ser Lys Leu 210215220
Gy Ay Leu Trp Lys Thr val Ser Pro His Arg Ser Pro Ile Ser Asn
225230235240 Met Val Ser Met Ala Asn Asn His net ser net Thr Asn Ser Gy
val 245250255 Page 15 eolf-seql ser nmet Thr Asn Thr Leo Ser ser net Leo
Lys Gy Phe Ala Pro Al a 260265270 «Al'&-989d Ala. G n Ala val Gn Thr Ala Al a
G n Asn dyval Arg Ala 275280285 Met Ser Sef” Leu Gy ser ser Leo Ay Ser
ser Ay Leu Ay Ay Ay 290295300 val Ala Ala Asn Leu Ay Arg Ala Al a ser
val iy reerrrbeclysesp Al 8Gb3203N5324 Rio ABanad aydrmyrAlla Ala Ala Asn G n
Al a val S¢hr Pro Ala Ala &g 325330335 Al #0Leu Pro Leu Thr Ser Leu Thr ser
Ala Ala Gu Arg Ay Pro Ay 340345350 Gn met Leu Ay @y Leu Pro Val Gy
A n gt L& YasAl ArAren Alid @Y A3R23R0345 ch Y614 e 2Ua S8h @ val Leu Arg val
Pro &0 Arg Pro Tyr V@ Met 3703753807Pro His ser Pro #la Ala Ay 385390
<210> 14 <211> 423 <212> PRT <213> nycobacterium t ubercul osi s

Asp Arg Gln Leu I;e 5er Leu Ile His ggp GIn Ala asn Ala g§1 Gln

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
100 105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro val val Gly His Ala
115 120 125

Leu Ser Ala Ala Phe G1n Ala Pro Phe Cys Ala Gly Ala Met Ala val
130 135 140

val Gly Gly Ala Leu Ala Tyr Leu Vval val Lys Thr Leu Ile Asn Ala
145 150 155 160

Thr GTn Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu val Ala Ala
165 170 175

Ala Ile ala asp Tle Ile Ser Asp val Ala asp Ile Ile Lys Gly Ile
180 185 190

Leu Gly Glu val Trp Glu Phe Ile Thr Asn Ala Leu Asn Gly Leu Lys
195 200 205

Glu Leu Trp Asp Lys Leu Thr Gly Trp val Thr Gly Leu Phe Ser Arg
210 215 220

Gly Trp Ser Asn Lau Glu Ser Phe Phe Ala Gly val Pro Gly Leu Thr
225 230 235 240

Gly Ala Thr ser Gly Leu Ser Gln Val Thr Gly Leu Phe Gly Ala Ala
245 250 255

Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala ser
260 265 270

sar Ala Ser Leu Pro Ala Leu Ala Gly Ile Gly Gly Gly Ser Gly Phe
275 280 285

Gly Gly Leu Pro Ser Leu Ala GIn val His Ala Ala ser Thr Arg GIn
290 295 300

Ala Leu Arg Pro Arg Ala Asp Gly Pro val Gly Ala Ala Ala Glu Gln
Page 4



<400> 14 Met Asp Phe Gy Leu Leu pro Pro Qu Val Asn Ser Ser Arg net Tyr
151015 ser Ay Pro Ay Pro Qu ser net Leu Ala Ala Ala Ala Ala Trp Asp
202530 Ay Val Ala Ala Qu Leu TimSer Ala Ala val Ser Tyr Ay Ser va
354045 val Ser Thr Leu Ile Val Qu Pro Trp net Ay Pro Ala Ala Ala Al a
505560 Met Ala Ala Ala Ala Thr PreoTyrsagdl Ay Trp Leu Ala Ala Thr Ala
65707580 Ala Leu Alai¥s Gu Thr Ala TilmGdn Ala Arg Y Ala Ala Gu Al a
859095 eol Phe Ay Thr Ala Phe Ala Met Thr val Pro Pro Ser Leu Val Ala Al a
10010511 £0y ASly &g seerclAr ged ed reeir Sar clewlvaterAban Alla visn |le Leu Ay G n
115120125 Asn Ser3Aba Ala Ile Ala % Thr Gn Ala @3 Tyr Ala Gu net Trp
130135140 Ala G n Asp Ala Ala val net Tyr Ser Tyr AU dy Ala Ser Ala Ala
145160199 600N Sey Wkaclyel1PecPhos Bhe ST s @1Puaavedr Gn Gy Thr Gy
Pro 165170175 M Gy Pro Ala A4 Ala Ala Ala ABadThr A n Ala Ala Ay Al a
Ay 180185190 Ala Val Ala Asp Ala Gn Ala Thr Leu Ala Gn Leu Pro Pro Gy

'T'hf éﬁ%%?g% HAUTRETLYASPyd Lg%g%%lrl SRl GN%'aeé;'égNA@a%@ AN Ala Asp Pro Leu

Glu Asp Ala Glu Arg Ala Pro Val Glu Ala Asp Ala Gly Gly Gly Gln
370 375 380

Lys val Leu val Arg Asn val val
385 390

210> 4

«<211= 392

212> PRT

<213 Mycohacterium tuberculosis

220>
<221> MISC_FEATURE
<223= Strain F11

<400> 4
Met Ser Arg Ala Phe Tle ITe Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Lau Gly Ile Gly Ile Pro Asn Gln Gly g%y Ile Leu
20 25

Tyr Ser 5er Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala
35 40 45

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala g&a AsSp Lys Tyr Ala
50 35

Gly Lys Asn Arg Asn His val Asn Phe Phe Gln Glu Leu Ala Asp Leu
G5 70 75 80

Asp Arg G1n Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala ga1 GlIn
85 20 5

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Fhe val
100 105 110

Arg pPro val ala val Asp Leu Thr Tyr Ile Pro val val Gly His Ala
115 120 125

Leu ser Ala Ala Phe G1n Ala Pro Phe Cys Ala Gly Ala Met Ala val
Page &



ser Ay Leu Leu Gy Ile Ala Ser Thr Leu Asn Pro A n val Ay Ser
225230235240 Ala A n pro Ile val Ile Pro Thr prolle Ay Gu Leu Asp va
Il e 245250255 Ala Leu Tyr Ile Ala ser Ile Ala Thr Ay ser Ile Ala Leu Ala
Il e 260265270 Thr Asn Thr Ala Arg Pro Trp His Ile Ay Leu Tyr Ay Asn Al a
Gy 275280285 Ay Leu Gy Pro Thr e@difir@qy H's Pro Leu ser ser Ala Thr Asp
G u 290295300 Pro Gu PrB3H s Trp Ay Pré+Phe Gy Ay Ala Ala Pro Val ser
Al a 305310315320 Ay Val Gy Hs Ala Ala Leu Val Gy Ala Leu Ser val Pro
H s war ¢B2%330335Ldy p1dhyrThéu Aad viiaLy¥ and weul Te: GeA Alau Ala val G n Al a
Thr P50 340345350 ThrisPhe Ser Ser Serl®a Gy Ala Asp ¥lo Thr Ala Leu Asn
Ay net 355360365 eolf-seql Pro Ala Ay Leu Leu Ser Ay Met Ala Leu Al a
Ser fauchl Al Lo E0IERIR0: Grx (U TG veuion @y By Thr g ser Gy
Thr Ser Thr Asp Gigs5 38539039540 7 Ju Asp Gy AngsLys Pro Pro val va
val Ile Arg Gu G n Pro 405410415 Pro Pro Gy Asn Pro Pro Arg 420 <210> 15
21 SRE T ST SV REPIE UL WHETO D g 2Af> <2212 TRTTNET

180

Leu Gly Glu val Trp Glu Phe Ile Thr Asn Ala Leu Asn Gly Leu Lys
195 200 205

Glu Leu Trp Asp Lys Leu Thr Gly Tep val Thr Gly Leu Phe Ser Arg
210 215 220

Gly Trp Ser Asn Leu Glu Ser phe prhe Ala Gly val Pro Gly Leu Thr
225 230 235 240

Gly Ala Thr ser Gly Leu Ser Gln val Thr Gly Leu Phe Gly Ala Ala
245 250 255

Gly Leu ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser
260 265 270

Ser Ala ser Leu Pro Ala Leu Ala Gly Ile Gly Gly Gly Ser Gly Phe
275 280 285

Gly Gly Leu Pro Ser Leu Ala Gln val His Ala Ala Ser Thr Arg GIn
290 295 300

Ala Leu Arg Pro Aarg Ala Asp Gly Pro val Gly Ala Ala ala Glu GIn
305 310 315 320

val Gly Gly GIn Ser GIn Leu val ser Ala Gln Gly Ser Gln Gly Met
325 330 335

cly Gly Pro val Gly Met Gly Gly Met His Pro ser ser Gly Ala Ser
340 345 350

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr
355 360 365

Glu Asp Ala Glu Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly Gln
370 375 380

Lys val Leu val Arg Asn val val
385 390
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<222> (1)..(1) <220> <221> mat_peptide <222> (2)..(95) <400> 15 Met Thr Qu
G@n A@n Trp Asn Phe Ala Gy Ile u Ala Ala Ala ser -1 151015 Ala lle Gn
@y Asn Val Thr Ser Ile Hs Ser Leu Leu Asp Gu Ay 202530 Lys G n ser Leu
Thr Lys Leu Ala Ala Ala Trp Ay Ay Ser Ay ser 354045 u Ala Tyr Gn Gy
Val Gn Gn Lys Trp Asp Ala Thr Al @1FReedd u 505560 LeU ASe ASe Ala Leu G n
Asn E ;AIaE?UZArg Thr Ile Ser Gu Ala Ay 657075 Gn Ala met Ala Ser Thr Gu
Gy Y [ t 808590 <210> 16 <211> 338 <212> PRT <213>
rrycoBact}erihckmflﬁ?ggﬂﬁggigg&é%gi <221> mat _pepti de <222> (43)..(338) <400>
16 eol f-seel Met G n Leu val Asp Arg val Arg Gy Ala val Thr Ely nmet ser
Arg %g;?%ﬁ%%%:g uval val Ay Ala val Ay Ala Ala Leu Val ser Ay Leu
val 228204551 ¥, Eé\“\ﬁaJ Ay Ay Thr Ala Thr Ala Ay Ala Phe Ser Arg Pro
€]

Y <400= 5

Met Ser Arg Ala pPhe Ile Ile Asp Pro Thr Ile ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Leu Leu Gly Ile &ly Ile Pro Asn Gln Gly Gly Ile Leu
20 25 30

Tyr Ser ggr Leu Glu Tyr Phe SAU Lys Ala Leu Glu g;u Leu Ala Ala

Ala Pge Pro Gly Asp Gly ggp Leu Gly Ser Ala gaa Asp Lys Tyr Ala
5

Gly Lys Asn Arg Asn His val Asn Phe Phe Gln Glu Leu Ala Asp Leu
65 70 75 30

Asp Arg GIn Leu Ile Ser Leu Ile His asp GIn Ala Asn Ala val Gln
85 a0 95

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
100 105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile pro val val Gly His Ala
115 120 125

Leu Sser Ala Ala Phe GIn Ala pro phe Cys Ala Gly Ala Met Ala val
130 135 140

val Gly Gly Ala Leu ala Tyr Leu val val Lys Thr Leu Ile Asn Ala
145 150 155 160

Thr GIn Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu Val Ala Ala
165 170 175

Ala 1le Ala Asp Ile Ile Ser Asp val Ala Asp ITe Tle Lys Gly Ile
180 185 190

Leu Gly Glu val Trp Glu rPhe Ile Thr Asn Ala Leu Ash Gly Leu Lys
195 200 205

Glu Leu Trp Asp Lys Leu Thr Gly Trp val Thr Gly Leu Phe Ser Arg
210 215 220

Gly Trp Ser Asn Leu Glu ser Phe Phe Ala Gly val Pro Gly Leu Thr
pPage 7



-10-5-1 15 Leu Pro val Gu Tyr Leu Gn val Pro ser Pro ser net Gy Arg Asp
101520 Ile Lys Val Gn "he Gn ser Ay Ay Ala Asn ser Pro Ala Leu Tyr
253035 Leu Leu Asp Ay Leu Arg Ala G n Asp Asp Phe ser Ay Trp Asp Ile
404550 Asn Thr pro Ala Phe Gu Trp Tyr Asp A n ser Gy Leu ser val va
55606570 Met Pro val Gly dy dn s@ﬂFS‘EFFHPhe Tyr ser As Trp Tyr Gn Pro
758085 Ala cys Ay Lyzs3 Ala Ay cys G #>Thr Tyr Lys Trp u Thr Phe Leu
9095100 Thr ser Qu Leu Pro Ay Trp Leu Gn Ala Asn Arg His val Lys Pro
1051404 h5a Titnr €1y c3erieldl gervalnvall Gy cleu eserharely Alla Maa ser ser Ala Leu
120125130 Thr LeuZAba Ile Tyr His b A n A n Phe vab Tyr Ala Ay Al a net
135140145150 ser Gy Leu Leu Asp Pro ser Gn Ala net Gy Pro Thr Leu Ile
Ay dhp1EQ1RS hRU sAl-asdiet1yCkuASR N2 aGhYasd YerlYbu L1 M@ Ser Asp nmet Trp
Ay 170175180 B#®d Lys GQu Asp R Ala Trp G n ARgOMh Asp Pro Leu Leu M va
185190195 dvy Lys Leu Ile Ala Asn Asn Thr Arg val Trp val Tyr Cys Ay Asn

3‘223%%%%33%@@@ ¥ p Sgﬂ%[eﬁ%ﬁ’akﬂk} ﬁé/G%ym@S@w“%@r lQy A Ala Lys Phe Leu

Gly Gly Leu Pro Ser Leu Ala Gln val His Ala Ala ser Thr Arg GlIn
290 295 300

Ala Leu Arg Pro Arg Ala Asp Gly Pro val Gly Ala Ala Ala Glu Gln
305 310 315 320

val Gly Gly GIn Ser G1In Leu val ser Ala G1n Gly Ser GIn Gly Met
325 330 335

Gly Gly pro val Gly Met Gly Gly Met His Pro Ser Ser Ala ser

340 345

yal

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr
355 360 365

Glu Asp ATla Glu Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly Gln
370 375 380

Lys val Leu val Arg Asn val val
335 390

<210= 6

<211= 392

«<212> PRT

<213> Mycobacterijum tuberculosis

<220
221> MISCTFEATURE
<223> 5train €

<400> &
Met Ser Arg ATa Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leu Tyr Asp Egu Leu Gly Ile Gly %}e Pro Asn Gin Gly gay Ile Leu

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu G;u Leu Ala Ala
35 40 4

Ala Phe Pro Gly Asp Gly Trp Leu Gly Ser Ala Ala Asp Lys Tyr Ala
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AQu Ay Phe Val Arg Thr ser Asn Ile Lys Phe G n Asp Ala Tyr Asn 235240245
Ala dy Ay Ay Hs Asn Ay val Phe Asp Phe Pro Asp ser Ay Thr 250255260
Hs Ser Trp Au Tyr Trp Ay Ala @ n Leu Asn Ala Met Lys Pro Asp 265270275
Leu Gn Arg Ala Leu Ay Ala Thr Pro Asn Thr Ay Pro Ala Pro G n 280285290
Ay Ala 295 <210> 17 <211> 325 <21CZ’SFPRW<213> mycobact eri um t ubercul osi s
<220> <291> mat_peptide 2222> (41)..(325)%%400> 17 Met Thr Asp Val Ser Arg
Lys Ile Arg Ala Trp Ay Arg Arg Leu nmet -40-35-30-25 Ile Ay Thr Ala Ala
Al a g Lvaladnenrdren @iy Leu czalrh@ yhd &lin Alla 20415-550p Gy Gy Ala Ala Thr
Ala &y Ala Phe ser Ay Pro Ay Leu PPe val -5-1 15 A& Tyr Leu Gn Val Pro
ser Pro ser net Gy Arg Asp Ile Lys val 101520 G n Phe @ n Ser Ay Gy Asn
Asn a&f AREGIA Bevahe Togr Lau 1hewiASRsR o530 ID40a%A Mikam1Asth Ala G n Asp Asp
Tyr Asn y Trp A$p Ile Asn Thr Pr&045S065 Ala Phe u Trp Tyr Tyr A n Ser
Gy Leu Ser Ile vVal nmet Pro val 606570 Ay Ay AGn Ser Ser Phe Tyr Ser Asp

Trp Y Rerarg 'Igr Rspa‘lﬂe GRuGEW nggoﬁﬁ% Lys 10 &1 VelO3u @Ha J4r Tyr Lys Trp Gu
Thr Phe Leu Thro®er d u 9095100105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile pPro val val Gly His Ala
115 120 125

Ley Ser Ala Ala phe GIn Ala Pro Phe Cys Ala Gly Ala Mat Ala val
130 135 140

val Gly Gly Ala Leu Ala Tyr Leu val val Lys Thr Leu Ile Asn Ala
145 150 155 160

Thr Gln Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu Leu val Ala Ala
165 170 175

ATa Ile Ala Asp Ile Ile Ser Asp val Ala asp Ile Tle Lys Gly Ile
130 185 190

Leu Gly Glu val Trp GTu Fhe Ile Thr asn Ala Leu Asn Gly Leu Lys
195 200 205

Glu Leu Trp Asp Lys Leu Thr Gly Trp val Thr Gly Leu Phe Sar Arg
210 215 220

Gly Trp Ser Asn Leu Glu 5er Phe rhe Ala Gly val Pro Gly Leu Thr
225 230 235 240

Gly Ala Thr Ser Gly Leu Ser Gln val Thr Gly Leu phe Gly Ala Ala
245 250 255

Gly Leu Ser Ala Ser ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser
260 265 270

ser Ala Ser Leu Pro Ala Leu Ala Gly Ile Gly Gly Gly Ser Gly Phe
275 280 285

Gly Gly Led Pro Ser Leu Ala Gln val His Ala Ala ser Thr Arg Gln
290 295 300

Ala Leu Arg Pro Arg Ala Asp Gly Pro val Gly Ala Ala Ala Glu GIn
305 310 315 320

val Gly Gly GIn Ser GIn Leu val Ser Ala Gln Gly Ser Gln Gly met
Fage 9



eol f-seql Leu pro Gn Trp Leu Ser Ala Asn Arg Ala Val Lys Pro Thr Gy Ser
105110115120 Ala Ala Ile Ay Leu Ser Met Ala Ay ser Ser Ala net Ile Leu

Al a
Leu
Met
Ser
Leu
Thr
Asn
Al a
Ser
Adn

125130135 Ala Tyr His Pro @n G@n Phe Ile Tyr Ala Gy ser Leu Ser Al a
140145150 Leu Asp Pro Ser An Gy Met Ay Pro ser Leu lle Ay Leu Ala
155160165 Gy _Asp Ala Y dy %?f-ﬂ_%ﬂé Ala Ala Asp net Trp Ay Pro Ser
170175180 Asp3f-!>1r’o Ala Trp Qu Og Asn Asp Pro PP Gn Gn lle Pro Lys
185190195200 Val Ala Asn Asn Thr Arg Leu Trp Val Tyr cys Gy Asn Ay
£ryo c2052b02A15 aAg med Gl ally Gley 1@ sy PAb &eAster Ly e sdra Q u Phe Leu Gu
phe 220225280 Val Arg ser s&f Asn Leu Lys PRe?d n Asp Ala Tyr Asn Al a
Ay 235240245 Ay H's Asn Ala Val Phe Asn Phe Pro Pro Asn Ay Thr H's
Iy c2p 05260 T WyEyrysThpr Qe &Nl mikesaAama g it Lys Ay Asp Leu
Ser 2653580275280 Ser Led6Hy Ala Gy 285365210> 18 211> 144 212> PRT

<213> nycobacteriumtuberculosis 220> 221> INIT_MT <222> (1)..(1)

Glu Asp Ala GTu Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly Gln

370 375 380
Lys val Leu val Arg Asn val val
385 390
<210 7
<211> 392
<212> PRT

<213> Mycobacterium bovis

220>

<221 MISC_FEATURE

«223= Strain BCG

<400= 7

Met ser Arg val Phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 3 10 15

Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn GIn Gly Gly Ile Leu
20 25 30

Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala Leu Glu Glu Leu Ala Ala

Ala Ege Pro Gly Asp Gly ggp Leu Gly Ser Ala gga Asp Lys Tyr Ala

Gly Lys Asn Arg Ash His val Asn Phe Phe GIn Glu Leu Ala Asp Leu
65 70 75 80

Asp Arg GIn Leu Ile Ser Leu Ile His Asp GIn Ala Asn Ala val Gln
85 90 a5

Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys Gly Leu Glu Phe val
100 105 110

Arg Pro val Ala val Asp Leu Thr Tyr Ile Pro vVal val Gly His Ala
115 120 125

Leu Ser Ala Ala Phe GIn Ala Pro Phe Cys Ala Gly Ala Met Ala val
130 135 140

val Gly Gly Ala Leu Ala Tyr Leu val val Lys Thr Leu ITe Asn Ala
Page 10



220> <221> mat _peptide <222> (2)..(144) 400> 18 Met Ala Thr Thr Leu Pro
Val Gn Arg Hs Pro Arg Ser Leu Phe pro -1 151015 eolf-scol G u Phe Ser

G u Leu Phe Ala Ala Phe Pro Ser Phe Ala Ay Leu Arg 202530 Pro Thr Phe Asp
Thr Arg Leu met Arg Leu Au Asp Gu Met Lys GQu 354045 Ay Arg Tyr Gu Va
Arg Ala Gu Leu Pro Ay val Asp PraplAsgedlys 505560 Asp. Val Asp |le Met Val
Arg #b Gy Gn Leu P Ile Lys Ala Gla°657075 Arg Thri®@8 u G n Lys Asp Phe
Asp Ay Arg Ser u Phe Ala Tyr Ay 80859095 Ser Phe val Arg Thr val Ser
Leu 840 cValLedl velAlLas Asfy Ghu aAsp yASpel G0ACHL10ed vel Laja Alaa Thr Tyr Asp Lys
Ay lle Leu Thr Vvab5Ser Val Ala val7815120125 ser @73 Ay Lys Pro Thr Gu
Lys Hs he Gn Ile Arg ser Thr Asn 130135140 210> 19 <211> 228 212>

PM <2i:3318V£1abAss enk uimet sbenspl\wsi &1a A20>11:221> LpRtgIgeptd de <222>
(24)..(228) 408> 19 Met Arg |IBS5Lys Il e Phe Metl%2eu Val Thr Ala Val Val
Leu Leu Cys -20-15-10

Leu Gly Glu val Trp Glu Phe TIle Thr Asn Ala Leu Ash Gly Leu Lys
195 200 205

Glu Leu Trp Asp Lys Leu Thr Gly Trp val Thr Gly Leu Phe ser Arg
210 215 220

Gly Trp Ser Ash Leu Glu Ser phe phe Ala Gly val Pro Gly Leu Thr
225 230 235 240

Gly Ala Thr ser Gly Leu ser G1n val Thr Gly Leu Phe Gly Ala Ala
245 250 255

Gly Leu Ser Ala Ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala ser
260 265 270

Ser Ala ser Leu Pro Ala Leu Ala Gly Ile Gly Gly Gly ser Gly Phe
275 280 285

Gly Gly Leu Pro %er Leu Ala G1n val His Ala Ala 5er Thr Arg Gln
290 295 300

Ala Leu Arg Pro Arg Ala Asp Gly Pro vVal Gly Ala Ala Ala Glu GlIn
305 310 315 320

val Gly Gly GIn Ser GIn Leu val ser Ala Gln Gly ser GIn Gly Met
325 330 335

Gly Gly Pro val Gly Met Gly Gly Met His Pro ser ser Gly Ala ser
340 345 350

Lys Gly Thr Thr Thr Lys Lys Tyr Ser Glu Gly Ala Ala Ala Gly Thr

355 360 365
Glu Asp Ala Glu Arg Ala Pro val Glu Ala asp Ala Gly Gly Gly Gln
370 375 380
Lys val Leu val Arg Asn val val
385 390
<210= &
<211> 110
<212> PRT

<213> Mycobacterium tuberculosis
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Cys Ser Ay Val Ala Thr Ala Ala Pro Lys Thr Tyr Cs GQu Gu Leu -5-1 15 Lys
@y Thr Asp Thr Ay A n Ala Cys Gn Ile Gn Mt ser Asp Pro 10152025 Al a
Tyr Asn Ile Asn Ile Ser Leu Pro Ser Tyr Tyr Pro Asp G n Lys 303540 Ser Leu
Gu Asn Tyr Ile Ala G n Thr Arg Asp Lys Phe Leu Ser Al a 455055 Ala Thr ser
Ser Thr pro Arg Au Ala Pro Tyr deaelbeiecAsn Il e Thr 606570 eol f-seql 5er

Ala T N Tyr Gnser Alalle Pro Pro Arc Ay Thr Gn Ala Val 758085 val Leu
Lys 3 |1>Tyrﬁath£btA§E' Ala Ay Ay Thr H's Pro Thr Thr Thr 9095100105 Tyr Lys
Al a Bhe-AsgoTrpiiAsp G n Ala Tyr Arg Lys Pro Ile Thr Tyr 110115120 Asp Thr

Leu Trp Gn Al a AS Thr Asp Pro Leu Pro Val Val Phe Pro 125130135 Il e Val
Gn ®B%>Q% Leu Ser Lys Gn Thr Ay Gn Gn val ser |le 140145150 Ala pro

Asn M@taA%] Y ehietkABRy Rhe ¥Rl LASReFYA1:Cemy AaN @heafd davad1a155160165 Thr Asn
AS Ay va -Phe Phe phe Asn-Pno Gy GQu Leu L&y Pro 170175180185 G u Al a

Ala Ay Pro Thr G n val Leu Val Pro Arg Ser Ala Ile Asp 190195200 ser net
Leu ﬁﬂt Sgﬁnie 24ﬁ¥>v§? Gly Ala Géy val Ala ser A1a Qsp Pro val Asp

Ala val I1e Asn Thr Thr Cys Asn Tyr Gly Gln val val Ala Ala Leu
3 10 13 20

Ash Ala Thr Asp Pro Gly Ala Ala Ala gén Phe Asn Ala ser ;Eo val
25

Ala GIn Ser Tyr Leu Arg Asn Phe Leu Ala Ala Pro Pro Pro Gln Arg
40 45 a0

Ala Ala Met Ala ala Gln Leu Gln Ala val Pro Gly g;a Ala Gln Tyr
55 60

ITe Gly Leu val Glu S5er val Ala Gly 5Ser Cys Asn Asn Tyr
70

75 80
«210> 9
<211 97
<212> PRT .
<213> Mycobacterium tuberculosis
<400= 9

Met %er Leu Leu Asp Ala His Ile Pro Gln Leu val Ala ser Gln ser
1 5 10 15

Ala Phe Ala Ala Lys Ala Gly Leu Met Arg His Thr Ile Gly GlIn Ala
20 25 30

Glu Gln Ala Ala Met Ser Ala GlIn Ala Phe His Gln Gly Glu Ser ser
35 40 45

Ala Ala phe Gln Ala Ala His Ala Arg Phe val Ala Ala Ala Ala Lys
50 55 60

val Asn Thr Leu Leu Asp val Ala GIn Ala Asn Leu Gly Glu Ala Ala
65 70 75 30

Gly Thr Tyr val Ala Ala Asp Ala Ala géa Ala ser Thr Tyr ggr Gly
B5

FPhe

page 12



<211> 355 <212> PRT <213> mycobacterium tubercul osis <220> <221>

mat _pepti de <222> (33)..(355) <400> 20 Met Ser Asn ser Arg Arg Arg Ser Leu
Arg Trp Ser Trp Leu Leu ser -30-25-20 val Leu Ala Ala val Gy Leu Ay Leu
Ala Thr Ala Pro Ala Gn Ala -15-10-5-1 Ala Pro Pro Ala Leu Ser G n Asp Arg
phe Ala Asp Phe Pro Ala Leu 151013oPfoskéu Asp Pro Ser Ala Met val Ala Gn
val Ay Pro Gn val val 202530 Asn Ile Asn Thr Lys Leu Gy Tyr Asn Asn Ala
val G- Algg Ay Thr 354045 eclf-seql Ay Ile val Ile Asp pro Asn Ay Val
Val t®EU-Th¥4 Asn Asn Hi S val SCb560 Ile Ala Ay Ala Thr Asp Ile Asn Al a Phe
Ser %;‘G Ts Gn 657 7580 Thr Tyr Ay Val Asp Val val Ay Tyr Asp
Ar g ﬂgi)”\?él UThTHPYEA08E S al Leu G n Leu Arg Ay Ala Gy Ay Leu Pro
Ser Ago-Alm lle Ay 100105110 Ay Gy VaI AIa val Ay Qu Pro val val Al a
Met Ay Astii ser Ay 115120125 Ay % y Thr Pro Arg Ala Val Pro Gy
Ar g THRITIA &Smﬁur 1H01851 40Y &SP gT AW\ ?/aWSGGFwY Alid & Asp ser LeU Thr
Ay aduduT

Ile Arg Ala Gln Ala Ala ser Leu Glu Ala Glu His Gln Ala Ile val
20 25 30

Arg Asp §§1 Leu Ala Ala Gly Agp Phe Trp Gly Gly ﬁga Gly Ser val
4

Ala Cys GIn Glu Phe Ile ;Qr GIn Leu Gly Arg egn Phe GIn val 1Ile
50

Tyr Glu Gln Ala Asn Ala His Gly Gln Lys val GIn Ala Ala Gly Asn
65 70 75 80

Asn Met Ala Gln g?r Asp Ser Ala val g&y ser sSer Trp Ala

<210= 11
<211 132
<21Zd> PRT
<213»> wMycobacterium tuberculosis

<400> 11
Thr Ala Ala Ser Asp Asn Phe Gln Leu igr GIn Gly Gly &1In %gy Phe
1 5

Ala 1le Pro Iée Gly Gln Ala Met g;a ITe Ala Gly Gln gae Arg Ser
2

Gly Gly Gly Ser Pro Thr val HBS Ile Gly Pro Thr Q;a Phe Leu Gly
35 4

Leu Gly val val Asp Asn Asn Gly Asn Gly Ala ggg val Gln Arg val
50 55

val Gly ser Ala Pro Ala Ala Ser Leu Gly Ile ser Thr Gly Asp val
65 70 75 80

I1e Thr Ala val ggp Gly Ala Pro Ile Sgn ser Ala Thr Ala ggt Ala

Asp Ala Leu Asn Gly His His Pro Gly Asp val Ile ser val Thr Trp
100 105 110
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145150155160 LeU ASO Gy Leu Ile An Phe Asp Ala Ala lle Gn Pro Ay Asp
Ser 165170175 Ay @y Pro val val Asn Ay Leu Ay dn Val vVal Ay net Asn
Thr 180185190 Ala Ala Ser Asp Asn Phe G@n Leu ser An Ay Ay din Ay Phe
Ala 195200205 Ile Prolle Ay Gn Ala net Ala lle Ala Ay G@n Ile Arg ser
Ay 210215220 Ay Ay Ser pro Thr &dl-+ics |le Ay Pro Thr Ala Phe Leu Ay
Leu 225780 287 @Y YA TWaI’iE%‘SU”"AEH’ Ash ‘@WI?%S\FG‘V%W&“ Arg Val dn Arg
Val Val 245250255 Gy Ser Ala'Pro Ala Ala Ser Leu Ay Ile Ser Thr Ay Asp
val 1le 260265270 Thr Ala Val Asp Ay Ala Pro Ile Asn Ser Ala Thr Al a net
Al a Asp P2P580285 Ala Leu Asn Ay His His Pro Ay Asp val Ile ser val Thr
Trp 4 n 1280295300 Thr Lys ser Ay Ay Thr Arg Thr Ay Asn val Thr Leu Ala
G u @y 305310315320 eolfseqgl Pro Pro Ala <210> 21 <211> 323 <212> PRT

<213=2r:ti 11 cial Sequence <220> <223> ser/ Al a nutant of mature ntb32A <400>
21 <211 195

«<212> PRT

<213> Mycobacterium tuberculosis

<400= 12
Ala Pro Pro Ala Eeu S5er Gln Asp Arg Pge Ala Asp Phe Pro Ala Leu
1 1 15

Pro Leu Asp ;59 ser Ala Met val Ala GgIn val Gly Pro ggn val val
25

Asn IT1e Asn Thr Lys Leu Gly Tyr Asn Asn Ala val Gly Ala Gly Thr
35 40 45

Gly Ile val Ile Asp Pro Asn Gly val val Leu Egr Asn Asn His val
50 55

ITe ala Gly Ala Thr Asp Ile Asn Ala Phe Ser val Gly Ser Gly Gln
65 70 75 80

Thr Tyr Gly val ggp val val aly Tyr ggp Arg Thr Gln Asp g§1 Ala

val Leu GlIn Leu Arg Gly Ala Gly Gly Leu Pro ser Ala Ala Ile aly
100 105 110

Gly Gly val Ala val Gly Glu Pro val val Ala Met Gly Asn Ser Gly
115 120 125

Gly Gln Gly Gly Thr Pro Arg Ala val Pro Gly Arg val val Ala Leu
130 135 14

Gly Gln Thr val Gln Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr
145 150 1535 160

Leu Asn Gly Leu ITe GIn Phe Asp Ala Ala Ile GIn Pro Gly Asp Ser
165 170 175

Gly Gly Pro val val Asn Gly Leu Gly GIn val val Gly met Asn Thr
180 185 190

Ala Ala ser
195

<210= 13
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Ala Pro Pro Ala Leu ser A n Asp Arg phe Ala AS Phe Pro Ala Leu 151015 Pro
Leu AS Pro Ser Ala net val Ala dn val Ay Pro Gn val val 202530 Asn Ile
Asn Thr Lys Leu @y Tyr Asn Asn Ala val Gy Ala Ay Thr 354045 Ay Ile val
Ile AS Pro Asn Ay Val Val Leu Thr Asn Asn Hs val 505560 Ile Ala Ay Al a
Thr Asp Ile Asn Ala phe Ser Val Qaplsesec®@y A n 65707580 Thr Tyr Ay Val
Asp %ﬁ%zvaﬁ@ y Tyr Asp Arg Thr G n Asp val Al a 859095 val Leu G n Leu Arg
Gy €] r Ala Ile Ay 100105110 dy dy val Al a val
Gy 1u}pr %{l{/tglrluningbél\/g{m%% Asn ser Ay 115120125 dy An @y Ay Thr
Pro 20>Al B val pro Gy Arg Val Val Ala Leu 130135140 Ay G n Thr Val dn

N e B enasChally ala Fl et biE fibnle b s ISR &y Gy pro val

val Asn Ay Leu Gly G n Val val Gly met Asn Thr 180185190 Ala Ala Ser Asp
ASrl _Phe_dn Leu Sgr An GI% Gy Gn GI¥ I?h a 195200205 eel f-seql
210212202 @ly B © Broepr bl a1 Fr sAE ey § Fé Tt MNP Phe Leu Gy Leu
225230235240

Asp Ser g%1 Ala ser Asp Leu PBE ser Ala Ala Ser iga phe Gln Ser
4

val V31 Trp Gly Leu Thr g§1 Gly ser Trp Ile gay ser ser Ala Gly
5

Leu Met val Ala Ala Ala ser Pro Tyr val Ala Trp Met Ser val Thr
65 70 75 20

Ala Gly Gln Ala g1u Leu Thr Ala Ala g%n val Arg val Ala g;a Ala
3

Ala Tyr Glu Thr Ala Tyr Gly Leu Thr val Pro Pro Pro val Ile Ala
100 105 110

Glu Asn Arg Ala Glu Leu Met Ile Leu ITe Ala Thr Asn Leu Leu Gly
115 120 125

GIn Asn Thr Pro Ala ITe Ala val Asn Glu Ala Glu Tyr Gly Glu Met
130 135 140

Trp Ala Gln Asp Ala Ala Ala Met Phe Gly Tyr Ala Ala Ala Thr Ala
145 150 155 160

Thr Ala Thr Ala Thr Leu Leu Pro Phe 6lu Glu Ala Pro Glu Met Thr
165 170 175

Ser Ala Gly Gly Leu Leu Glu Gln Ala Ala Ala val Glu Glu Ala Ser
180 185 190

Asp Thr Ala Ala Ala Asn Gln Leu Met Asn Ash val Pro GIn Ala Leu
195 200 205

Gln GIn Leu Ala GIn Pro Thr G1n Gly Thr Thr Pro ser Ser Lys Leu
210 215 220

Gly Gly Leu Trp Lys Thr val Ser Pro His Arg Ser Pro Ile Ser Asn
225 230 235 240

Met val Ser Met Ala Asn Asn His Met Ser Met Thr Asn Ser Gly val
245 250 255
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dy Val val Asp Asn Asn Gy Asn Ay Ala Arg Val A n Arg val val 245250255
Gy Ser Ala Pro Ala Ala ser Leu Ay Ile ser Thr Ay Asp Val Ile 260265270
Thr Ala val Asp Gy Ala Pro Ile Asn Ser Ala Thr Ala Met Ala Asp 275280285
Ala Leu Asn Gy His His Pro Ay Asp Val Ile Ser Val Thr Trp G n 290295300
Thr Lys Ser Ay @y Thr Arg Thr GaplAsreadal Thr Leu Ala Gu Ay
305310315320 Pro Pro Al a <210> 22 <211> 96 <212> PRT <213> nycobacteri um

t ube i-S..<4 t11y n, T r.0 Ala Met Leu Gy
Hi s %rgh%fyﬁfﬂ Eh@#&eﬁ%@r%@yl%@#% c@ ﬁhﬁ 3 Pﬁguﬂé n Ser Leu Ay Al a
AQu Ile 202530 Ala val Qu dn Ala Ala Lei, G n ser Ala Trp A n Ay Asp Thr
Ay 4045 |le_Thr . Tyr a m Al T n n Ala net Au Asp
505580 Lel ’\}% SH éﬂ Vaﬂ%fn @tg IaAﬁ%{&1 &nc%jg% .\z%f /ﬁasAg u Ala Asn Thr
65707580 Met Ala net nmet Ala Arg Asp Thr Ala u Ala Ala Lys Trp Ay Ay

859095 <210> 23 <211> 723 <212> PRT
Met ser Ser Leu Gly 5er ggg Leu Gly Ser Ser gé% Leu Gly Gly Gly
290

val Ala Ala Asn Leu Gly Arg Ala Ala ser val Gly Ser Leu Ser val
305 310 315 320

Pro GIn Ala Trp Ala Ala Ala Asn Gln Ala val Thr pPro Ala Ala Arg
325 330 335

Ala Leu Pro Leu Thr Ser Leu Thr Ser Ala Ala Glu Arg Gly Pro Gly
340 345 350

Gln Met Leu Gly Gly Leu Pro val Gly Gln Met Gly Ala arg Ala Gly
355 360 365

Gly Gly Leu Ser Gly val Leu Arg val Pro Pro Arg Pro Tyr val Met
370 375 380

Pro His Ser Pro Ala Aala Gly
385 390

<210~ 14

<211> 423

=212 PRT .
<213> Mycobacterium tuberculosis

<400= 14

Mat Asp Phe Gly Leu Leu Pro Pro Glu val Asn Ser Ser Arg Met Tyr
1 5 10 i5

ser Gly Pro Gly Pro Glu Ser Met Leu Ala Ala Ala Ala géa Trp Asp
20 25

Gly val gga Ala Gglu Leu Thr igr Ala Ala val ser zgr Gly Ser val

val Ser Thr Leu Ile val ggu Pro Trp Met Gly 260 Ala Ala Ala Ala
50

Met ala Ala Ala ala Thr Pro Tyr val Gly Trp Leu Ala Ala Thr Ala
65 70 75 20

Ala Leu Ala Lys Glu Thr Ala Thr G1n Ala Arg Ala Ala Ala Glu Ala
85 90 95

Page 16



<213> Artificial sequence -<220> eel f-secil r223 ntb72f <400> 23 Met Thr
Ala Ala Ser Asp Asn Phe G n Leu Ser Gn Gy Ay Gn @y 151015 Phe Ala lle
Prolle Gy Gn Ala net Alalle Ala Ay Gn Ile Arg 202530 Ser Gy Ay dy
ser Pro Thr val Hs Ile Ay Pro Thr Ala Phe Leu 354045 Ay Leu Gy Val Val
Asp M Asn Gly M Gy Ala Arg val «@lh-#ng 505560 val val Ay Ser Ala Pro
Al a Al Ay Ile Ser_Thr 70758 I].e Thr Ala val Asp
dy WeaG LH ﬁ e dp K THhr SE%OA% 5095 Xyaﬂs A1&I a Leu Asn Gy His
Hs Pro Gly Asp vaI Ile ser val Thr 100105110 Trp A n Thr Lys ser Ay Ay
Thr Arg Thr Ay Asn val Thr Leu Ala 115120125 G u G Pro Pro Ala G u Phe
net Al ARG PePhRrGU Aled B/IU '-E’Sc}’aﬂ’r‘bmléa)ﬁféﬂgzl fe iy IGI 9dn ser Ala Arg net
Tyr Ala @ 1Iéro Gy Ser Ala’Ser Leu 145150155160 val Ala Ala Ala G n net
Trp Asp Ser val Ala Ser Asp Leu Phe ser 165170175 Ala Ala Ser Ala Phe @ n

ser Al SeaIMTir@]aGII)}e Lda e Thalsig ylasedu ﬂ&(gl‘&“@l%“ Tep TMPe Gy ser ser Ala
Gy Leu 148t val Ala Ala A% Ser Pro Tyr

Ala G1n asp Ala Ala val Met Tyr Ser Tyr Glu Gly Ala Ser Ala Ala
145 150 155 160

Ala ser Ala Leu pPro Pro Phe Thr Pro Pro val G&1n Gly Thr Gly PFro
165 170 175

Ala Gly Pro Ala ala Ala Ala Ala Ala Thr GIn Ala Ala Gly Ala Gly
180 135 190

Ala val Ala asp Ala Gln Ala Thr Leu Ala Gln Leu Pro Pro Gly Ile
195 200 205

Leu Ser Asp Tle Leu Ser Ala Leu Ala Ala Asn Ala Asp Pro Leu Thr
210 215 220

Ser Gly Leu Leu Gly Ile Ala Ser Thr Leu Asn Pro Gln val Gly Ser
225 230 235 240

Ala G1n Pro Ile val Ile Pro Thr Pro Ile Gly Glu Leu Asp val Ile
245 250 255

Ala Leu Tyr 1le Ala Ser Ile Ala Thr Gly Ser Ile Ala Leu Ala Ile
260 265 270

Thr Asn Thr Ala Arg Pro Trp His Ile Gly Leu Tyr Gly Asn Ala Gly
275 280 285

Gly Leu Gly Pro Thr GlIn Gly His Pro Leu Ser Ser Ala Thr Asp Glu
290 295 300

Pro Glu Pro His Trp Gly Pro Phe Gly Gly Ala Ala pro val ser Ala
305 310 315 320

Gly val Gly His Ala Ala Leu val Gly Ala Leu Ser val Pro His Ser
325 330 335

Trp Thr Thr Ala Ala Pro ¢lu Ile GIn Leu Ala val Gln Ala Thr Pro
340 345 350

Thr Phe Ser Ser Ser ala Gly Ala Asp Pro Thr Ala Leu Asn Gly Met
355 360 365
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195200205 val Ala Trp Met Ser val Thr Ala Ay Gn Ala Qu Leu Thr Ala Al a
210215220 A n val Arg val Ala Ala Ala Ala Tyr AU Thr Ala Tyr Ay Leu Thr
225230235240 val pro Pro Pro Val Ile Ala Qu Asn Arg Ala Gu Leu net Ile
Leu 245250255 eolf-seql Ile Ala Thr Asn Leu Leu Ay Gn Asn Thr Pro Al a
Ile Ala val M 260265270 u Ala @Gl Bee!dy clu met Trp Ala G n Asp Al a

Ala Al a t .Phe 27528028 Tyr Al a Ala Thy Aka JThr Ala Thr Ala Thr
Leu ‘L'“é’ug‘%ﬁﬁh'ee”zb%&g’%o %’g%t (J.ﬁfa "V’ r%ﬁ@l 'Ueunéga 'Pﬁ? Aég]r Ala Ay Ay Leu
Leu du G n Ala 305310315320 Ala Ala Val Qu Gu Ala ser Asp Thr Ala Al a
Ala Asn G n Leu nmet 325330335 Asn Mh Val Iﬁro Adn Al a Lelu An Gn Leu Ala
Gn %’OTThrThG FYGE VY §é 325350" THE T S J §et¢'s&F" A8 $¥u Ay Ay Leu Trp
Lys r Val ser Pro 360365 H's Arg Ser Pro Ile ser Asn nmet val ser net
Ala Asn Asn Hi s met 370375380 Ser met Thr Asn ser Ay val ser net Thr Asn
Thr rahu@emsg@mﬁgg 3853903854001 L) V3k I@yA%émfjnp?r@ Ala Ala Ala Al a
Gn Ala Val Gn TA?® Al a 405410415 a Gn Asn Ay \/A'I5 Arg Ala net Ser Ser
Leu Gy Ser ser Leu Ay 420425430

Pro Pro Gly Asn Pro Fro Arg
420

<210= 15

<211> 95

<212> PRT )
<213> Mycobacterium tuberculosis

220>
221> INIT_MET
<222= (..

<220=
<221> mat_peptide
«222%=  (2)..(9%)

<400= 15

Met Thr Glu Gln &In Trp Asn Phe Ala Gly Ile &lu Ala Ala Ala Ser
-1 1 5 10 15

Ala Ile GIn Gly Asn val Thr Ser Ile His Ser Leu Leu Asp Glu Gly
20 25 30

Lys GIn ser Leu Thr Lys Leu Ala Ala Ala Trp Gly Gly Ser Gly ser
35 40 45

Glu Ala Tyr GIn Gly val Gln Gln Lys Trp Asp Ala Egr Ala Thr Glu
50 55

Leu Ash Ash Ala Leu G1n Asn Leu Ala Arg Thr §ge Ser Glu Ala Gly
65 70

GIn Ala Met Ala ser Thr Glu Gy Asn val Thr Gly Met Phe Ala
80 85 20

210> 1o

<211> 338

<212» PRT ]
<213>» Mycobacterium tuberculosis

220>
<221> mat_peptide
<222= (43)..(338)

<400> 16
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Ser Ser Ay Leu Ay Ay Gy val Ala Ala Asn Leu Gy Arg Ala Al a 435440445
Ser Val Ay ser Leu ser val Pro Gn Ala Trp Ala Ala Ala ASrl G n 450455460
Ala Val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr Ser
465470475480 Ala Ala Qu Arg Ay Pro Ay Gn Met Leu Ay Ay Leu pro val
Ay 485490495 Gn Met Ay Ala Arg a&ﬂﬁ—ﬁuy Ay Qy Leu ser Ay Val Leu Arg

Val 5510 Pr.o,Pro Arg-Pro Tyr val Pr H. s ro Ala Ala Ay AS
Ile Pgelqsggb @égésrﬁg\rgc‘%% gg%qcﬁyA‘f% if‘r I}3 (9] h S'Prg Gn AS Arg Phe Al a
Asp Phe Pro AI a beu 530535540 Pro Leu Asp Pro ser AI a Met vVal Ala G n val
Ay ro GI n val val 545550555560 Asn |l e n Thr_Lys Ley Ay Tyr Asn Mh Al a

val &6 VP ITALY 888573575 &'y 1% teav? 1%eaSh peY Vdn dy val val Leu
Thr Asn n H's val 5805¢ 90IIeAIaGy |a Thr Asp Ile Asn Al a Phe ser
val Ay Ser Gy dn 595600605 Thr Tyr y val Asp Val Val dy Tyr Asp Arg

Thr @MnANS Vpd| G1Aa ﬁhslgslﬁs’@zmhvaﬂﬂu@ g?h PMéusw §rarRfoly Ay Ay Leu Pro
Ser A% Ala lle dy 625630635640 G’Jy y Val Al a val @y @Qu Pro val Vval
Ala net Ay Asn Ser Ay 645650655

Leu Pro val Glu Tyr Leu Gln val Pro 5er Pro Ser Met Gly Arg Asp
10 15 20

Ile Lys val GIn pha GIn Ser Gly Gly Ala Asn Ser Pro Ala Leu Tyr
25 30 35

Leu Leu Asp Gly Leu Arg Ala Gln Asp Asp Phe Sgr Gly Trp Asp Ile
40 45 5

Asn Thr Pro Ala phe Glu Trp Tyr Asp Gln Ser Gly Leu Ser val val
55 60 65 70

Met Pro val Gly Gly GIn Ser 5er Phe g%r Ser Asp Trp Tyr g;n Pro
75

Ala Cys Gly Lys Ala Gly Cys Gln Thr Tyr Lys Trp Glu Thr Phe Leu
90 95 100

Thr ser Glu Leu Pro Gly Trp Leu Gln Ala Asn Arg His val Lys Pro
105 110 115

Thr Gly sSer Ala val val Gly Leu Ser Met Ala Ala Ser Ser Ala Leuw
120 125 130

Thr Leu Ala Ile Tyr His Pro GIn GIn Phe val Tyr aAla Gly Ala Met
135 140 145 150

ser Gly Leu Leu Asp Pro Ser Glin Ala Met Gly Pro Thr Leu Ile Gly
155 160 165

Leu Ala Met Gly Asp Ala Gly Gly Tyr Lys Ala Ser Asp Met Trp Gly
170 175 180

Pro Lys Glu Asp Pro Ala Trp GIn Arg Asn Asp Pro Leu Leu Asn val
185 190 195

Gly Lys Leu Ile Ala Asn Asn Thr Arg val Trp val Tyr Cys Gly Asn
200 205 210

Gly Lys Pro Ser Asp Leu Gly Gly Asn Asn Leu Pro Ala Lys Phe Leu
215 220 225 230
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y Gy Thr pro Arg Ala val Pro Gy Arg val Val Ala Leu 660665670
hr val A n Ala Ser Asp ser Leu Thr Ay Ala AQu Gu Thr 675680685
y Leu Ile An Phe Asp Ala Ala lle @n Pro Ay Asp ser 690695700
Pro val val Mi Gy Leu Ay dn val val Gy Met Asn Thr 705710715720

Ala Ala ser <210> 24 <211> 723 <2123fPRT1<213> Artificial sequence <220>

Arg
Pro
Arg
Thr
Thr
Val

Leu

e Gn leu ser An Ay Gy

223> M/ 00 4 Met Thr Al Asp Asn P
G éwigi%fsﬁégww P Br8 1eosty 7 H AR ALt CThe An Gy o 115

202530 page 2 colf-seel ser Ay Gy @y Ser Pro Thr val Hs Ile Ay
Thr Al a Phe_ tau 354045 GY Len Gy val val Asp Asn Asn Gy Asn Ay Ala
Y Gl A 5503565 ValY Val ﬁgyA%thF’d‘ﬂP‘?‘@ %E&GMaT@er Leu Ay Ile Ser
Gy Asp 65 580 val Ile Thr”Ala val Asp Ay Ala Pro Ile Asn Ser Al a
Ala net 859095 Ala AS Ala Leu Asn Ay His His Pro Ay Asp val Ile ser
iNg:g SEOO&!‘@M&ILLOTerTI’@ @IYTRl 2 1Gle Sy Aen\alg ?E‘L'I'hvﬁ Arg A3 dy Asn val Thr
Al a 20 270 75

Leu GIn Arg Ala Leu Gly Ala Thr Pro Asn Thr Gly Pro Ala Pro Gln
280 285 290

Gly Ala
295

<210 17

<211 325

<212> PRT

<213> Mycobacterium tuberculosis

<220> )

<221> mat_peptide

2222 (41)..(325)

400> 17

Met Thr Asp val Ser Arg Lys Ile Arg Ala Trp Gly Arg Arg Leu Met
=40 -33 -30 =25

Tle Gly Thr Ala Ala Ala val val Leu Pro Gly Leu val Gly Leu Ala
-20 -15 -10

Gly Gly Ala A;a Thr Ala Gly Ala ghe ser Arg Pro g]y Leu Pro val

Glu Tyr Leu Gln val Pro ser Pro Ser Met Gly Arg Asp Ile Lys val
10 15 20

GIn Phe GIn Ser Gly Gly Asn Asn Ser Pro Ala val Tyr Leu Leu Asp
25 30 35 40

Gly Leu Arg Ala Gln Asp Asp Tyr Asn g%y Trp Asp Ile Asn ggr Pro
45

Ala phe GTu Trp Tyr Tyr GIn Ser Gly Leu Ser Ile val Mgt Pro val
60 65 7

Gly Gly G;n ser ser Phe Tyr ggr Asp Trp Tyr Ser EED Ala Cys Gly
7

Lys Ala Gly Cys Gln Thr Tyr Lys Trp Glu Thr Phe Leu Thr Ser Glu
90 95 100
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115120125 Gu Gy Pro Pro Ala Gu Phe net val Asp Phe Gy Ala Leu Pro Pro
130135140 Au Ile Asn ser Ala Arg net Tyr Ala Ay Pro Ay ser Ala ser Leu
145150155160 val Ala Ala Ala G n net Trp Asp ser val Ala ser Asp Leu Phe
Ser 165170175 Ala Ala ser Ala Phe Gn Ser val val Trp Gy Leu Thr val Gy
ser 180185190 Trp Ile Ay ser ser Alld-@Eqy teu net val Ala Ala Ala ser Pro

Tyr 19520020]5 val Al aS Tr 1'\/%'2;” Se?r V_II VTll'urL Al a. GTMr g1n A A u Leu Thr Al a
A a g 780 &h I l%rg var" A AaiAaYA A ryr At [y Ala Tyr Ay Leu
Thr 5230235240 val Pro Pro Pro Val Ile Ala Qu Asn Arg Ala Gu Leu net

Il e Leu 245250255 Ile Ala Thr Asn Leu Leu Ay G n Asn Thr Pro Ala Ile Ala
val ASh3008Gst 0 o oo He Al B Serlﬁ%%tnlﬂeggg S Asp Ala Ala Al a
met Phe 275280285 y Tyr Ala Ala Ala Thr Ala Thr a Thr Ala Thr Leu LeU
Pro Phe 290295300 Page 30 polf-secll GQu AQu Ala Pro Qu net Thr Ser Al a
Ay Sy TveHisedrdadnGim phey 1305108153529 FWral éegaﬁhc}w A u Ala ser Asp
Thr Ala Ala Al &*%sn G n Leu Met*325330335 Asn AVal Pro Gn Ala Leu G n
G@n Leu Ala Gn Pro Thr Adn Ay

Leu Asp Pro 5er Gin Gly Met Gly Pro Ser Leu Ile Gly Leu Ala Met
155 160 165

Gly Asp Ala Gly Gly Tyr Lys Ala Ala Asp Met Trp Gly Pro Ser Ser
170 175 180

Asp Pro Ala Trp Glu Arg Asn Asp Pro Thr Gln Gln Ile Pro Lys Leu
185 19 195 200

val Ala Asn Asn Thr Arg Leu Trp val Tyr Cys Gly Asn Gly Thr Pro
205 210 215

Asn Glu Leu Gly Gly Ala Asn Ile Pro Ala Glu Phe Leu Glu Asn Phe
220 225 230

val Arg Ser Ser Asn Leu Lys Phe G1n Asp Ala Tyr Asn Ala Ala Gly
235 240 245

Gly His Asn Ala val rPhe Asn Phe Pro Pro Asn Gly Thr His Ser Trp
250 255 260

Glu Tyr Trp Gly Ala Gln Leu Asn Ala Met Lys Gly Asp Leu Gln Ser
265 270 273 280

ser Leu Gly Ala Gly

<210> 18

<211= 144

<212> PRT )
<213> Mycobacterium tuberculosis

<220
<221 INIT_MET
«222> (1)..(1)

220>

«221> mat_peptide
«222= (2)..(144)
<400= 18

Met Ala Thr Thr Leu Pro val Gin Arg His Pro Arg Ser Leu Phe Pro
-1 1 3 10 15
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340345350 Thr Thr Pro Ser Ser Lys Lea Gy Gy Leu Trp Lys Thr val ser Pro
355360365 His Arg Ser Pro Ile Ser Asn net val ser net Ala Asn Mh H s Met
370375380 ser net Thr Asn Ser Ay val Ser met Thr Asn Thr Leu ser ser net
385390395400 Leu Lys Ay Phe Ala Pro Ala Ala Ala Ala Gn Ala val dn Thr
AI a 405410415 Ala G n Asn Gy val eAﬁg zAiqéh rret Ser ser Leu Ay ser ser Leu
0425430 s roser Leu @ Ala Asn Leu Ay Arg Al a
AI a A35A0D 445 CS lé|Ph %hgé:lja Ifé'é % valphﬁrMEI G"'i ' Agd T Ala Ala Ala Mh
G n 450455460 Al a vaI Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr
Ser 465470475480 Ala Ala Qu Arg Gy Pro Ay Gn Met Leu Gy Gy Leu Pro
val GyTKBE?@Q T freteuaigt @r‘a Wiy A A5y ‘\}“"Gl"'gt &y $®u Ser dy val Leu
Arg val 500505 O Pro Pro Arg Pro Tyr val net Pro Hs Ser Pro Ala Ala Gy
Asp Il e 515520525 Ala Pro Pro Ala Leu ser G n Asp Arg Phe Ala Asp Phe Pro
Al a €buABB0Y35640 VRt Glr‘lge'&ﬂ%gg)u ey Ber GAY &VafepsvEro As8 'dsn val Ay Pro G n
val val 545%50555560 Asn ||
dy Thr 565570575 Page 31

Asp val Asp Ile Mat val Agg Asp Gly GIn Leu ;Er Ile Lys Ala Glu
05 7

Arg Thr Glu GIln Lys Asp Phe Asp Gly Arg Ser Glu Phe Ala Tyr Gly
80 85 90 95

ser Phe val Arg Thr val Ser Leu Pra val Gly Ala Asp Glu Asp Asp
100 105 110

ITle Lys Ala Thr Tyr Asp Lys Gly Ile Leu Thr val ser val Ala val
115 120 125

Ser Glu Gly Lys Pro Thr Glu Lys His Ile GIn ITe Arg Ser Thr Asn
130 135 140

<210 19

211> 228

«212> PRT .
%213> Mycobacterium tuberculosis

<220>

<221> mat_peptide

222> (24)..(228)

<400= 19

Met Arg Ile Lys Ile Phe Met Leu val Thr Ala val val Leu Leu Cys
=20 -15 =10

Cys ser Gly val Ala Thr Ala Ala Pro Lys Thr Eyr Cys Glu Glu Leu
- -1 1

Lys Gly Thr Asp Thr Gly GIn Ala Cys GIln Ile Gln Met Ser Asp Pro
10 15 20 25

Ala Tyr Asn Ile ggn Ile %er Leu Pro %gr Tyr Tyr Pro Asp ng Lys
4

ser Leu GlU Asn Tyr Ile Ala Gln ggr Arg Asp Lys Fhe Egu Ser Ala
45

Ala Thr ser %er Thr Pro Arg Glu Ala Pro Tyr Glu %gu ash Ile Thr
6o 65
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eol F-seril Gy Ile val lie Asp pro Asn Ay val val Leu Thr Asn Asn Hi s val
580585590 Ile Ala Ay Ala Thr Asp Ile Asn Ala Phe ser val Gy ser Ay Gn
595600605 Thr Tyr Gy val Asp val val Ay Tyr Asp Arg Thr A n Asp val Al a
610615620 val Leu A n Leu Arg Gly Ala Ay Ay Leu Pro ser Ala Alalle Gy

625630635640 d y Cy val Ala Val depl@«eaPro Val val Ala net Ay Asn ser Gy
64565065

Th 9 A rg val val Ala Leu
6606856 g (ﬁh};é d'n G%}rseVag aGIﬁlEKI "8 é\ech&%éthr i %1& @1 Ala Gu Gu Thr
675680685 Leu Asn Ay Leu Ile @ n phe Asp Ala Ala Ile Gn Pro Ay AS Al a
690695700 Ay Ay pro_val Val Asn Jy Leu X E %f val Ay net Asn Thr
7057%EWLSWZQSA¥%‘ZW5 arAsp s Iy & 1£§ 705 E29130r By 13> Art|f|C|aI
Sequéhce <220> <223> b7l f <400> 25 p Pro val Asp Ala val Ile Asn Thr

Thr cys Asn Tyr Gy dn val 151015 val Ala Ala Leu Asn Ala Thr Asp Pro Ay

Al a Ayl ald W@H?Pﬁ@"ﬁ 2a2530 Ala HE Arg Lys Pro Ile 195 Tyr

Asp Thr teu Trp Gln Ala Asp Thr Asp Pro Leu Pro val val Phe Pro
125 130 135

Ile val G1n Gly Glu Leu Ser Lys GIn Thr Gly GIn G1n val Ser Ile
140 145 150

Ala Pro Asn Ala Gly Leu Asp Pro val Asn Tyr Gln Asn Phe Ala val
155 160 165

Thr Asn asp Gly val Ile Phe pPhe phe Asn Pro Gly Glu Leu Leu Pro
170 175 180 185

Glu Ala Aala Gly Pro Thr GIn val Leu val Pro Arg Ser Ala Ile Asp
190 195 200

ser Met Leu Ala
205

=210= 20

<211= 355

212> PRT

<213> Mycobacterium tuberculosis

<220 )

<221> mat_peptide

«222%  (33)..(355%)

<400= 20

Met Ser Asn Ser Arg Arg Arg Ser Leld Arg Trp Ser Trp Led Leu 5er
-30 =25 =20

val Leu Ala Ala val Gly Leu Gly Leu Ala Thr Ala Pro Ala Gln Ala
-15 -10 -3 -1

Ala Pro Pro Ala Leu Ser GIn Asp Arg ;Be Ala Asp pPhe Pro iga Leu
1 5

Pro Leu Asp Pro Ser Ala Mmet val g;a G1In val Gly Pro gén val val
20

Ashn ITe Asn Thr Lys Leu Gly I%F Asn Asn Ala val ggy Ala Gly Thr
35
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Ala Ser Pro Val Ala Gn Ser Tyr Leu Arg Asn Phe Leu Ala Ala Pro 354045 Pro
Pro Gn Arg Ala Ala net Ala Ala G n Leu An Ala val Pro Ay 505560
eolf-seco Ala Ala Gn Tyr Ile Ay Leu val Gu Ser val Ala Ay Ser cys Asn
65707580 Asn Tyr GQu Leu net Thr Ile Asn Tyr Gn Phe Gy Asp Val Asp Al a
859095 Hs Gy Ala net he Arg Ala €@fA- Algd Ala ser Leu Au Ala Gu H's
100105110 G n Ala Il e val Arg Asg va1l LeuhAIa Al a Gl_g Aﬁp Phe Trp Ay Ay
115121 geﬁﬂaé ae)/AE‘érP'”\‘?aﬁ‘”AlG Ycis @ nt8 (JopnEn T TH ‘G'n Leu Ay Arg Asn
1301351 Phe Gn val Ile Tyr Qu Gn Ala Asn Ala Hs Ay Gn Lys val Gn
145150155160 Ala Ala Ay Asn Asn net Ala G n Thr Asp ser Ala val dy ser
ser % 2¥0 1675 ﬂr}quNagg)Whﬂ%éﬁn rfee 8 S eyal et YASH A4 Hi"s 11e Pro G n Leu
val 0185190 Ala Ser*G n Ser Ala Phe'Ala Ala Lys Ala Gy Leu net Arg H s
Thr 195200205 Ile Gy Gn Ala Gu @n Ala Ala Met Ser Ala Gn Ala Phe Hi s
G n P02¥6220 Gy A vaSevalSely Alva AraAPhEhG GInAkep Mad MHiss Al a Arg Phe val
Al a 225230235240 APa Ala Ala Lys v8! Asn Thr Leu Lé\ Asp val Ala Gn Ala
Asn Leu 245250255 Gy Qu Ala Ala Gy Thr Tyr val Ala Ala Asp Ala Ala Ala

Al a @£ Leu G1n Leu arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly
100 105 110

Gly Gly val Ala val Gly Glu Pro val val Ala Met Gly Asn Ser Gly
115 120 125

Gly G1ln Gly Gly Thr Pro Arg Ala val Pro Gly Arg val val Ala Leu
130 135 140

Gly Gln Thr val G1n Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr
145 150 155 160

Leu Ash Gly Leu ITe G1n Phe Asp Ala Ala Ile GIn Pro Gly Asp Ser
165 170 175

Gly Gly Pro val val Asn Gly Leu Gly Gln val val Gly Met Asn Thr
180 185 190

Ala Ala ser aAsp Asn Phe GIn Leu Ser GIn Gly Gly GIn Gly Phe Ala
195 200 205

Ile Pro I1e Gly GIn ala Met Ala Ile Ala Gly Gln Ile Arg Ser Gly
210 215 220

Gly Gly Ser Pro Thr val His Ile Gly Pro Thr Ala Phe Leu Gly Leu
225 230 235 240

Gly val val Asp Asn Asn Gly Asn Gly Ala Arg val GIn Arg val val
245 250 255

Gly ser Ala Pro Ala Ala Ser Leu Gly Ile ser Thr Gly Asp val Ile
260 265 270

Thr Ala val Asp Gly Ala Pro ITe Asn Ser Ala Thr Ala Met Ala Asp
275 280 285

Ala Leu asn Gly His His Pro Gly Asp val Ile Ser val Thr Trp Gln
290 295 300

Thr Lys ser Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala Glu Gly
305 310 315 320
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260265270 Thr Tyr Thr Gy Phe Asp Ile net Asp Phe Gy Leu Leu Pro Pro Gu
275280285 val Asn ser ser Arg nmet Tyr ser Gy Pro Ay Pro Qu ser net Leu
290295300 Ala Ala Ala Ala Ala Trp Asp Ay val Ala Ala Qu Leu Thr ser Al a
305310315320 Ala val Ser Tyr Gy ser val val ser Thr Leu Ile val GQu Pro
Trp 325330335 eolr-seco Met Gy RodfAemlAla Ala Ala net Ala Ala Ala Ala
Thr Pro T r1va| 340345350 Gy Trp Leu Ala Ala Thr Ala Ala Leu Ala Lys Qu
Thr A% PTh'& n 355360365 Ala Arg Ala Ala Ala Gu Ala Phe Gy Thr Ala Phe
Ala net Thr val 370375380 pro Pro Ser Leu val Ala Ala Asn Arg Ser Arg Leu
met Ser Leu val 385390395400 Ala Ala Asn Ile Leu Ay G n Asn ser Ala Ala
Ileﬂa]f%*m?Thr G n 405410415 Ala Gu Tyr Ala Gu net Trp Ala G n Asp Al a
AIa_xgz} ser 420425430 Tyr Au Gy Ala ser Ala Ala Ala ser Ala Leu
Pro Erg-PhetihiciRrnos«pbdd®445 Pro val A n Ay Thr Gy Pro Ala Ay Pro Ala
AIagAIggag}Ala Al a Al a 450455460 Thr A n Ala Ala Gy Ala Ay Ala val Ala Asp
Al a Al Gn Leu Pro pro Ay Ile Leu ser As
Il e Leu sefe ﬁa l[nggaiﬁﬁ%ﬁgﬁggj&b%ﬁ P Y P
400> 21

Ala Pro pro Ala Leu Ser GIn Asp Arg Phe Ala Asp Phe Pro Ala Leu
1 5 10 15

Pro Leu Asp Pro Ser Ala Met val Ala Gln val Gly Pro Gln val val
20 25 30

Asn Ile Asn Thr Lys Leu Gly T%r Asn Asn Ala val E;y Ala Gly Thr
35 4

Gly Ile val Ile Asp Pro Asn Gly val val Leu Egr Asn Asn His val
50 55

1le ala Gly Ala Thr Asp Ile Ash Ala Phe Ser val Gly ser Gly Gln
65 70 75 BO

Thr Tyr Gly val ggp val val Gly Tyr Sgp Arg Thr Gln Asp 5?1 Ala

val Leu Gln Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly
100 105 110

Gly Gly val Ala val Gly Glu Pro val val Ala Met Gly Asn Ser Gly
115 120 125

Gly &1n Gly Gly Thr Pro arg Ala val Pro Gly Arg val val Ala Leu
130 135 1440

Gly ¢In Thr val G1n Ala Ser Asp Ser Leu Thr Gly aAla Glu Glu Thr
145 150 155 160

Leu Asn Gly Leu Ile GIn Phe Asp Ala Ala Ile GIn Pro Gly Asp Ala
165 170 175

Gly Gly Pro val val Asn Gly Leu Gly Gln val val Gly Met Asn Thr
180 185 190

Ala ala Ser Asp Asn Phe Gln Leu Ser Gln Gly Gly Gln Gly Phe Ala
195 200 205

Ile Pro I1e Gly GIn Ala Met Ala Ile Ala Gly G1In Ile Arg Ser Gly
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Ala Asn Ala Asp Pro Leu Thr ser Ay Leu Leu Ay Ile Ala Ser Thr 500505510
Leu Asn Pro dn val Gy Ser Ala @dn Pro Ile val Ile Pro Thr Pro 515520525
Ile Ay GQu Leu Asp val Ile Ala Leu Tyr Ile Ala Ser Ile Ala Thr 530535540
Ay ser Ile Ala Leu Ala Ile Thr Asn Thr Ala Arg Pro Trp His Ile
545550555560 Ay Leu Tyr Ay Asn Aedfddagidy Leu Gy Pro Thr An Ay His
Pro 5658¥0575 Leu ser Sefl®Ala Thr Asp A W¥ro Au pro HS Trp Ay Pro Phe
Gy 580585590 Ay Ala Ala Pro val ser Ala Ay val Gy His Ala Ala Leu val
Ay &5066006R% raohhrseql vA albenysero val Arorid SeseryTrgqu Thr Thr Ala Al a
Pro @y lle Grl 6106289620 Leu Al a vaR3& n Ala Thr Pro24hr Phe Ser Ser Ser
Ala Ay Ala Asp 625630635640 Pro Thr Ala Leu Asn Gy net Pro Ala Ay Leu
Leu §pf v WaTBhsfadn 646806250 LAY Al 2 asgrvaietn adgAlad W19 Gy Thr Thr Gy
Gy Ay dy Thr Arg5660665670 ser By Thr Ser Thr ASf Ay Gn GQu Asp Gy
Arg Lys Pro Pro val 675680685 val val Ile Arg Gu @ n Pro Pro Pro Ay Asn
Pro 9 0,152 1 1 R 1 Artificial

ET?P <BF %2.'813%%% Ar’?i?ZéL(errt? 6_59 9 %Ee g%P T7187y R vid 1ere

sequence < 270

Thr Ala val Asp Gly Ala Pro Ile Asn Ser Ala Thr Ala Met Ala Asp
275 280 285

Ala Leu Asn Gly His His Pro Gly Asp val Ile ser val Thr Trp GlIn
290 295 300

Thr Lys %er Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala Glu Gly
305 310 315 320

Fro Pro Ala

<210 22

211> 96

«<212> PRT

<213= Mycobacterium tuberculosis

<400= 22

Met Ser Gln Ile Met Tyr Asn Tyr Pro Aéa Met Leu Gly His ?}a Gly
1 5 1

Asp Met Ala Gly Tyr Ala Gly Thr Lgu Gln Ser Leu Gly an Glu Ile
20 P

Ala val Glu &1n Ala Ala Leu G1n 5er Ala Trp Gln G;y Asp Thr Gly
40 4

Ile Thr Tyr Gln Ala Trp Gln Ala Gln Trp Asn gén Ala Met Glu Asp
50 55

Leu val Arg Ala Tyr His Ala Met Ser Ser Thr His Glu Ala Asn Thr
65 70 75 20

Met Ala Met Met g]a Arg Asp Thr Ala S%u Ala Ala Lys Trp g;y Gly
5

<210= 23

<211l> 723

<212> PRT

<213 Artificial Sequence

<220
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<400> 26 Met Thr Ala Ala ser Asp Asn Phe G n Leu ser Gn Gy Ay Gn Ay
151015 Phe Ala lle Prolle Ay Gn Ala net Alalle Ala dy Gnlle Arg
202530 Ser Gy Ay Ay Ser Pro Thr val His Ile Ay Pro Thr Ala phe Leu
354045 Gy Leu Ay val val Asp A511 ASP Gy Asn Ay Ala Arg val Gn Arg
505560 val val Ay ser Ala Pro Al aecAfasesier Leu Ay Ile Ser Thr Ay Asp
65707580 WiP7Efe Thr Ala val Asp Ay Ala Pro Ile Asn ser Ala Thr Ala net
8590%%06 & Asp Ala Leu Asn Ay His Hi's Pro Gy Asp val Ile ser val Thr
100105110 Trp G n Thr Lys Ser Ay @y Thr Arg Thr Gy Asn Val Thr Leu Al a
1151961 26r @la &3y SPr ovsPr as7APhe @1o Rie SpetG nak 1 yASpY FHe @yy Ala Leu Pro Pro
130185140 Page 357 eol Gu Ile Asnt&er Ala Ary net Hyr Ala (fly Pro Ay ser
Al a ser Leu 145150155160 val Ala Ala Ala G n net Trp Asp Ser Val Ala Ser AS
Leu Phe A3eri1k6pdy @14 514 alihaa Ser ANaaiPbhenld alseinvide mad Trp Gy Leu Thr
val Ay ser 189185190 Trp Ile @5 ser ser Ala G Leu met Val Ala Ala Al a
ser Pro Tyr 195200205 val Ala Trp Met ser val Thr Ala Ay Gn Ala Qu Leu

Thr &r@aclN &1y Gly ser pro Thr val wis 1le Gly Pro Tigr Ala Phe Leu
35 40 4

Gly Leu Gly val val Asp é?n Asn Gly Asn Gly g;l)a arg val Gln arg
50

val val Gly ser Ala Pro Ala Ala Ser Leu Gly Ile Ser Thr Gly Asp
G5 70 75 80

val Ile Thr ala val Asp Gly Ala Pro Ile Asn Ser Ala Thr Ala Met
g5 an 95

Ala Asp Ala Leu Asn Gly Hi5 His Pro Gly Asp val Ile Ser val Thr
100 105 110

Trp &1n Thr Lys Ser Gly Gly Thr Arg Thr Gly asn val Thr Leu Ala
115 120 125

Glu Gly Pro Pro Ala Glu Phe Met val Asp phe Gly Ala Leu Pro Pro
130 135 140

Glu Ile Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala 5er Leu
145 15 155 160

val ala Ala Ala GIn Met Trp Asp Ser val Ala Ser Asp Leu Phe ser
165 170 175

Ala Ala ser Ala Phe GIn ser val val Trp Gly Leu Thr val Gly ser
180 185 190

Trp Ile Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser Pro Tyr
195 200 205

val Ala Trp Met Ser val Thr Ala Gly Gln Ala Glu Leu Thr Ala Ala
210 215 220

GIn val Arg val Ala Ala Ala ala Tyr Glu Thr Ala Tyr Gly Leu Thr
225 230 235 240

val Pro Pro Pro val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255
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210215220 A n Val Arg Val Ala Ala Ala Ala Tyr Gu Thr Ala Tyr Gy Leu Thr
225230235240 val Pro Pro Pro val Ile Ala Qu Asn Arg Ala Gu Leu net Ile
Leu 245250255 Ile Ala Thr Asn Leu Leu Ay G n Asn Thr Pro Ala Ile Ala va
Vnh 260265270 Au Ala Qu Tyr Ay Qu nmet Trp Ala A n AS Ala Ala Ala net Phe
275280285 Gy Tyr Ala Ala Ala Thr &da-ski _Ala Thr Ala Thr Leu Leu pro phe
2902953002 @hi &ru LAY d-ePr @1 YEEIN THr PSerAlAl & GG“\Q[(& A3 4%u Leu Au An Al a
305310315320 Afa Ala Val Gu AU Ala ser Asp Th Na Aa AaAsn Gn Leu
met 325330335 Asn Asn val Pro G n Ala Leu Gn An Leu Ala A n Pro Thr @ n
Ay GU03483800 Thr cThralRrietSarp 3dr &is Akewr1d ?HGIASVEL IMet Ag Lys Thr val ser
Pro 355360385 His Arg ser P8011e Ser Asn MetB¥val ser met Ala Asn Asn His
met 370375380 Ser Met Thr Asn ser Gy val Ser Met Thr Asn Thr Leu Ser Ser
Met 3BP39P3D5400h hew dhysatd yhPhadaAtter Rio iraLAl aedlmoAble G n Ala Val G n
Thr Al a2805410415 Page 3895 eol f-seql Ala 3®n Asn Ay val Arg Ala neL ser
ser Leu Ay Ser Ser Leu Ay 420425430 Ser ser Gy Leu dy Ay Ay Val A a

Ala AN cheUn1d ¥rdeBu Aled M@ ser ala Gly Gly Leu Leu Glu GIn Ala
305 310 315 320

Ala Ala val Glu Glu Ala Ser Asp Thr ala Ala Ala Asn Gln Leu Met
325 330 335

asn Asn val Pro Gln Ala Leu GIn &ln Leu Ala Gln Pro Thr Gln Gly
340 345 350

Thr Thr Pro ser Ser Lys Leu Gly Gly Leu Trp Lys Thr val Ser Pro
355 360 365

His Arg Ser Pro Ile Ser Ash Met val Ser Met Ala Asn Asn His Met
370 375 330

Sar Met Thr Asn Ser Gly val Sser Met Thr Asn Thr Leu Ser Ser Met
385 390 395 400

Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala Gln Ala val Gln Thr Ala
405 410 415

Ala Gln Asn Gly val Arg Ala Met Ser Ser Leu Gly 5Ser Ser Leu Gly
420 425 430

Ser Ser Gly Leu Gly Gly Gly val ATla Ala Asn Leu Gly Arg Ala Ala
435 440 445

ser val Gly Ser Leu Ser val Pro GIn Ala Trp Ala Ala Ala Asn Glh
450 455 460

Ala val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr Ser
465 470 475 480

ala Ala &1lu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Pro val Gly
485 490 495

GIn Met Gly Ala Arg Ala Gly Gly Gly Leu 5er Gly val Leu Aarg val
500 505 310

Pro Prao Arg Pro Tyr val Met Pro His Ser Pro Ala Ala Gly Asp Ile
515 320 525
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435440445 Ser Val Gy Ser Leu ser val Pro Gn Ala Trp Ala Ala Ala Asn G n
450455460 Ala val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr ser
465470475480 Ala Ala Qu Arg Ay Pro Ay Gn Met Leu Ay Ay Leu Pro val

Gy 485490495 Gn net Gy Ala Arg Ala Ay Ay Gy Leu Ser Ay val Leu Arg
val 500505510 Pro Pro Arg Pro Tyr e«waf-smfl Pro His ser Pro Ala Ala Ay Asp
| | e SE5B20528 M lf GeproliNARSD 1F6d e AG rﬁ%\s‘ﬂ‘eAf’@O PHé 8% Asp Phe Pro Al a
Leu 53083%540 Pro Leu Asp’Pro Ser Ala Met’'val Ala Gn val Gy Pro dn Va
val 545550555560 Asn Ile Asn Thr Lys Leu Ay Tyr Asn Asn Ala Val Ay Al a
Gy Ao LBGSEPOBRE S& wikl Metvahl 141e Rlp VR G IRshroGEyn wall Y&l Leu Thr Asn Asn
Hi s ¥ 580585590 |1 e38la Ay Ala Thr3Asp Ile Asn Ala Pife Ser Val Gy Ser
@y G n 595600605 Thr Tyr @y val Asp val val @Ay Tyr Asp Arg Thr G n AS
val A 1640605620 Lyali cueslvGrar Lau &g AG waAl GlyGaya @ly theu Pro Ser Ala Al a
lle Ay 625630635640 Ay Ay val A val Ay Qu Prid’val val Ala Met Ay

Asn ser Ay 645650655 Ay An Ay @y Thr Pro Arg Ala val Pro Ay Arg Val

Val H\2 1hew 66806260 Grd NsrCaty Tan val L& e &srSakn ASR w€r Leu Thr Gy Ala
Au Au Thr 675880685 585 590

Ile Ala Gly Ala Thr Asp Ile Asn Ala Phe Ser val Gly Ser Gly Gln
595 600 605

Thr Tyr Gly val Asp val val Gly Tyr Asp Arg Thr GIn Asp val Ala
610 615 620

val Leu GIn Leu Arg Gly Ala Gly Gly Leu Pro ser Ala Ala Ile Gly
625 630 635 640

Gly 61y val Ala val Gly Glu pro val val Ala Met Gly Asn Ser Gly
645 650 655

Gly GIn Gly Gly Thr Pro arg Ala val Pro Gly Arg val val Ala Leu
660 665 670

Gly GIln Thr val Gin Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr
675 680 685

Leu Asn Gly Leu Ile ¢1n Phe asp Ala Ala Ile Gln Pro Gly Asp Ser
690 695 700

Gly Gly Pro val val Asn Gly Leu Gly Gln val val Gly Met Asn Thr
705 710 715 720

Ala Ala ser

<210> 24

<211 723

«212> PRT .

«213> Artificial sequence

<220
<223> M72

<400= 24

Met Thr Ala Ala Ser Asp Asn Phe Gln Leu Ser GIn Gly Gly Gln Gly
1 5 10 15

rphe Ala TIle Pro Ile Gly GIn Ala Met Ala Ile Ala Gly Gln Ile Arg
20 23 30
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Page 37 weolf-seql Leu Asn Ay Leu Ille Gn Phe Asp Ala Alalle Gn Pro Ay
Asp Al a 690695700 Ay Gy Pro val Val Asn Ay Leu Ay Gn val Val Ay net
Asn Thr 705710715720 Ala Ala ser ser Thr net Thr Ile Asn Tyr G n Phe Gy
Asp Val Asp 725730735 Ala His Gy Ala net Ile Arg Ala A n Ala Ala ser Leu
Gu Ala Gu 740745750 HS A n Ala99& 30" Arg Asp val Leu Ala Ala Gy Asp
Phe Trp Ay 755760765 Ay Ala Ay ser val Ala cys Gn Qu Phe Ile Thr Gn
Leu vy chy g:17701K7 580 rAsthiheaTGHisvale Gile FRgrTHd vl&GmeAla Asn Ala His Ay
G n Lys val35785790795800 G ACAla Ala Ay AsmAsn Met Ala G n Thr Asp Ser
Ala Val Ay Ser 805810815 ser Trp Ala Thr Ser Met Ser Leu Leu AS Ala Hi s
Il e &no & e1era1BRABIRE3MVakn 19 581 ¢B MiseirAval e A Ala Lys Ala Ay
Leu Met 5Arg Hi s 83584084% Thr Ile Ay Gr0Ala Gu Gn Ala Ala net ser Al a
Gn Ala Phe H s 850855860 Gn Ay GQu Ser Ser Ala Ala Phe Gn Ala Ala H s
Al a g 07 y Thr Leu Leu Asp
val 'fggvgpﬁﬂxaéaerig?é%gSg%gg%ﬂL%ﬂﬂG&y@J uﬁlﬁla%éTAl$g'\%1§ r Tyr val Ala Al a
Asp Ala Ala Ala Al a 900905910

val ITe Thr Ala §a1 Asp Gly Ala pro Ile Asn Ser Ala Thr Ala Met
5 90

Ala Asp Ala Leu Asn Gly His His Pro Gly Asp val Ile ser val Thr
100 105 110

Trp GIn Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala
115 120 125

Glu Gly Pro Pro Ala Glu Phe Met val Asp Phe Gly Ala Leu Pro Pro
130 135 140

Glu I1e Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala Ser Lau
145 150 155 160

val Ala Ala Ala GIn Met Trp Asp Ser val Ala Ser Asp Leu Phe Ser
165 170 175

Ala Ala ser Ala Phe Gln Ser val val Trp Gly Leu Thr val Gly Ser
180 185 190

Trp Ile Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser Pro Tyr
195 200 205

val Ala Trp Met Ser val Thr Ala Gly GIn Ala Giu Leu Thr Ala Ala
210 215 220

Gln val Arg val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr Gly Leu Thr
225 230 235 240

val pro Pro Pro val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255

ITe Ala Thr Asn Leu Leu Gly GIn Asn Thr Pro Ala rle Ala val Asn
260 265 270

Glu Ala Glu Tyr Gly Glu Met Trp Ala GIn Asp Ala Ala Ala Met Phe
275 280 285

Gly Tyr Ala Ala ala Thr Ala Thr ala Thr Ala Thr Leu Leu Pro Phe
290 295 300
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Ser Thr Tyr Thr Gy Phe Pro Trp 915920 <210> 27 <211> 1010 <212> PRT <213>
Artificial sequence <220> eolf-seol <223> MLO3 <400> 27 Met Thr Ala Al a

Ser AS Asn Phe Gn Leu Ser Gn Ay Gy Gn Ay 151015 Phe Ala lle Pro Ile

Gy Gn Ala Mt Alalle Ala Ay Gn lle Arg 202530 Ser Gy Gy Ay ser Pro
Thr val Hs Ile Ay Pro Thr Al a Phnlfetr354045 Ay Leu Ay Val val Asp Asn
Asn Ay Asn Ay Ala Arg Val G n Arg 505560 val Val 'sly ser Ala Pro Ala Al a
ser Lkey ¢l yallal emS%ﬁungt ﬂsﬁ ¥eASP 468 O)OEWOLe\aaLcd lseu Thih A2 val Asp 'sly Ala
Pro B0® Asn Ser Ala nmet 859 B a Asp Ala Leu3Z&sn 'sly Hs Hs Pro
"sly Asp val Ile Ser VaI Thr 100105110 Trp Gn Thr Lys ser Ay 'sly Thr Arg

Thr a L 0 Pr.o a du Phe net val
g!]é/ﬁﬁ‘ﬁr\/a"i }3 tH]u %Lﬁoé%a %%5%1% é A“lal *Aéfn il LeérMéﬂ a Arg met Tyr Ala
GI Pro Ay Ser AI a Ser Leu 145150155160
y y

Asn asn val Pro Gin Ala Leu GIn GIn Leu Ala GIn Pro Thr GIn Gly
340 345 350

Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr val Ser Pro
355 360 365

His Arg Ser Pro Ile Ser Asn Met val Ser Met Ala Asn Asn His Met
370 375 380

ser Met Thr Asn Ser Gly val Ser Met Thr Asn Thr Leu Ser 5er Met
385 390 395 400

Ley Lys Gly Phe aAla Pro Ala Ala Ala Ala Gln Ala val Gln Thr Ala
405 414 415

Ala GIn Asn Gly val Arg Ala Met 5er Ser Leu Gly 5er Ser Led Gly
420 425 430

ser ser Gly Leu Gly Gly Gly val Ala Ala Asn Leu Gly Arg Ala Ala
435 440 445

ser val Gly Ser Leu 5er val Pro Gln Ala Trp Ala Ala Ala Ash Gln
450 455 460

Ala val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr ser
465 470 475 480

Ala Ala Glu Arg Gly Pro Gly Gin Met Leu Gly Gly Leu Pro val Gly
485 490 495

GIn Met Gly Ala arg Ala Gly Gly Gly Leu Ser Gly val Leu Arg val
500 505 510

Pro Pro Arg Pro Tyr val Met Pro His Ser Pro Ala Ala Gly Asp Ile
515 520 525

aAla Pro Pro Ala Leu Ser GIn Asp Arg Phe Ala Asp Phe Pro Ala Leu
530 535 540

Pro Leu Asp Pro Ser Ala Met val Ala Gln val Gly Pro Gln val val
545 550 555 560

Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn Ala val Gly Ala Gly Thr
565 570 575
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Val
Al a
Trp
val
Gn

Ala Ala Ala "sin net Trp Asp Ser val Ala Ser Asp Leu Phe ser 165170175
Ala Ser Ala Phe G n ser val val Trp Ay Leu Thr Val 'sly ser 180185190
lie Ay ser ser Ala 'sly Leu rret val Ala Ala Ala Ser Pro Tyr 195200205
Ala Trp net ser val Thr Ala '’ ¥ Gn Ala Qu Leu Thr Ala Ala 210215220
val Arg val Ala Ala Ala Ala Tyl&wWdThr Ala Tyr 'sly Leu Thr

225230235240 val Pro Pro Pro val Ile Ala Qu Asn Arg Ala Gu Leu Met Ile

Leu
Ile
Al a
Leu
Leu
Al a
Adn
Lys
Al a
Thr

2hp250285 1 ROLEp S86l Asd ey Alaa Jhir LASrhi-eAkdaun @i @in Asn Thr Pro Ala
Al'a val As#B®60265270 u A8 Au Tyr Ay Gs80Met Trp Ala G n Asp Ala
Ala Met Phe 275280285 Ay Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr
kR A5 Q1NE1 2902953001 Oy G M oBr @@ wnymet B g7 Ala Gy Gy Le
A u d sl a 30531031532@04 a Ala Val d uedd u AIa ser Asp Thr Ala Ala
Asn G n Leu Met 325330335 Asn ASn vaI Pro dn Ala Leu dn @n Leu Ala

o Jhr 3 Thr e £Uu Gy Ay Leu Trp
J%hr GVIG] \Oa1PP)ép3ég gﬂ?ggym ‘i’rbg S ?.;EQ r@ Epls‘éﬁ ’isn met Val Ser Met
Asn Asn His net 370375380 Ser Met Thr Asn ser Ay val ser nmet Thr Asn

&§¥JL§ErG1%eLeJT%Lg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly

625 630 635 640

Gly Gly val Ala val Gly Glu pro val val Ala Met Gly Asn Ser Gly
645 650 655

Gly G1n Gly Gly Thr Pro Arg Ala val Pro Gly arg val val Ala Leu
660 665 670

Gly GIn Thr val GIn Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr
675 680 685

Leu Asn Gly Leu Ile G1n Phe Asp Ala Ala Ile GIn Pro Gly Asp Ala
690 695 700

Gly Gly Pro val val Asn Gly Leu Gly Gln val val Gly Met Asn Thr
705 710 715 720

Ala Ala ser

<210= 25

<211= 702

<212> PRT

<213 Artificial Sequence

=220
<223» Mtbh71lf

<400 25

Asp Pro val Asp Ala val Ile Asn Thr Thr Cys Asn Tyr Gly Gln val
1 5 10 15

val Ala Ala Leu Asn Ala Thr Asp Pro Gly Ala Ala Ala Gln Phe Asn
20 25 30

Ala ser pPro val Ala G1n Ser Tyr Leu Arg Asn Phe Leu Ala Ala Pro
35 40 45

Pro ggo Gln Arg Ala Ala get Ala Ala Gln Leu g&n Ala val Pro Gly
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385390395400 Leu Lys Ay Phe Ala Pro Ala Ala Ala Ala @ n Ala Val G n Thr
Al a 405410415 Ala G n Asn Ay val Arg Ala net ser Ser Leu Gy Ser ser Leu
Gy 420425430 Ser Ser Ay Leu dy Ay Ay val Ala Ala Asn Leu Ay Arg Ala
Al a 435440445 Ser Val Ay ser Leu ser val Pro A n Ala Trp Ala Ala Ala ASn
G n 450455460 Al a ¥al Thr Pro Alaéﬂﬂﬁﬁﬁﬁgay Leu Pro Leu Thr Ser Leu Thr
ser @535@ ©475480 Al%l%lya"et‘i EAYUFs gﬁ Vel AEVEY LT Ay Ay Leu Pro
val y 485490495 Gn nmet Ay Ala Arg Ala Gy Gy Ay Leu ser Gy val Leu
Arg val 500505510 Pro Pro Arg Pro Tyr val nmet Pro H's Ser Pro Ala Ala Gy
AS |t TYBEHG50De Mgblﬁhfs@(ﬂ ARD YPr ol rPPBe A1y AsuVakAsg MlaAsp Arg Phe Al a Asp
Phe Pro Ala Leu 530535540 Pro Leu p Pro ser Ala met val Ala G n val Ay
Pro G n val val 545550555560 Asn Ile Asn Thr Lys Leu Ay Tyr Asn Asn Al a
val @sy el aald ZEHHHE%ES}YHS%H al A'IaeSvaILeul@uAspﬁa Bieo ¥isn @y Val val Leu
Thr Asn Asn Hi%%al 580585590 1% Ala Gy Ala TAtCAsp Ile Asn Ala Phe Ser
Vai Ay Ser Ay G n 595600605 Thr Tyr Ay val Asp val val @Ay Tyr Asp Arg

Thr @mahs Mal vl ard1B861%620eu Ala Ala Gly Asp Phe Trp Gly Gly
115 120 125

Ala Gly Ser val Ala Cys Gln Glu Phe Ile Thr Gln Leu Gly Arg Asn
130 135 140

Phe GIn val ITe Tyr Glu Gln Ala Asn Ala His Gly Gln Lys val Gln
145 150 155 160

Ala Ala Gly Asn Asn Met Ala Gln Thr asp Ser Ala val Gly Ser ser
165 170 175

Trp Ala Thr Ser Met Ser Leu Leu Asp Ala His Ile Pro GIn Leu val
180 185 190

Ala ser Gln Ser Ala Phe Ala Ala Lys Ala Gly Leu Met Arg His Thr
195 200 205

Ile Gly GIn Ala Glu GIn Ala Ala Met Ser Ala Gin Ala Phe His Gln
210 215 220

Gly GTu Ser Ser Ala Ala Phe GIn Ala Ala His Ala Arg Phe val Ala
225 230 235 240

Ala ATa Ala Lys val Asn Thr Leu Leu Asp val Ala Gln Ala Asn Leu
245 250 255

Gly Glu Ala Ala Gly Thr Tyr val Ala Ala Asp Ala Ala Ala Ala Sser
260 265 270

Thr Tyr Thr Gly Phe Asp ITle Met Asp Phe Gly Leu Leu Pro Pro Glu
275 280 285

val Ash Ser ser Arg Met Tyr 5er Gly Pro Gly Pro Glu Ser Met Leu
290 295 300

Ala Ala Ala Ala Ala Trp Asp Gly val Ala Ala Glu Leu Thr Ser Ala
305 310 315 320

Ala val Ser Tyr Gly ser val val ser Thr Leu Ile val Glu Pro Trp
325 330 335
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Val

Leu Gn Leu Arg Ay Ala Ay Gy Leu Pro Ser Ala Ala lle Qy

625630635640 Ay Ay Val Ala val Gy Qu Pro val val Ala net Ay Asn Ser

Ay
Leu
Thr
Al a
Thr
Tyr
Phe
Leu
Phe
dy
Al a
Thr
Thr
Ile

645650655 Ay G n Ay Gy Thr Pro Arg Ala val Pro Ay Arg val val A a
660665670 Ay G n Thr val G n Ala Ser Asp Ser Leu Thr Ay Ala Au Gu
675680685 Leu Asn GI% Lau Ileﬁaﬁ-gﬂé Asp Ala Ala lle Gn Pro Gy Asp
BY0695 706 @A@yﬂﬁr 1'5\/§I‘atv%ll'fgL AV e 'GEYS GYh XAl val Ay net Asn
7057107157 Ala Ala Ser Ser @y Phe Ser Arg ?’ro Gy Leu Pro val Qu
Leu 725730735 G n Val_ Pro ser Pro ser met Ay Arg Asp Ile Lys val Gn
€l TaG i darer 1kl At A Lg@re1pr€;r¢w¥ava|r Y Leu Lou Asp Gy
Arg 755760765 Ala G n Asp Tyr ASn d rp Asp Ile Asn Thr Pro Al a
G u 770775780 Trp Tyr Tyr Gdn Ser Ay Leu Ser Ile val nmet Pro Val Gy
M AT85W100705308 Gleohta $beldlySehr Sda PlecATRyMesaithrAgp Trp Tyr ser Pro
oys3@y Lys Ala Ay 805810815 Cys G ?¥fhr Tyr Lys Trp G u Thr Phe Leu
Ser Qu Leu Pro G n 820825830 Trp Leu Ser Ala Asn Arg Ala Val Lys Pro
&y rBersei aelAlvalldla SBb834084y &y Akgu eSemetVMBtr Alea @1y Ser Ser Al a net
B&u Ala Ala Tyr H% 395 400

Ala Ala Asn Ile Leu Gly GIn Asn Ser Ala Ala Ile Ala Ala Thr GIn
405 410 415

Ala Glu Tyr Ala Glu Met Trp Ala GIn Asp Ala Ala val Met Tyr ser
420 425 430

Tyr Glu Gly Ala Ser Ala Ala Ala Ser Ala Leu Pro Pro Phe Thr Pro
435 440 445

Pro val Gln Gly Thr Gly Pro Ala Gly Pro Ala Ala Ala Ala Ala Ala
450 455 460

Thr Gln Ala Ala Gly Ala Gly Ala val Ala asp Ala GIn Ala Thr Leu
4G5 470 475 480

Ala GIn Leu Pro Pro Gly Zle Leu Ser Asp Ile Leu Ser Ala Leu Ala
485 490 495

Ala Asn Ala Asp Pro Leu Thr Ser Gly Leu Leu Gly Ile Ala Ser Thr
500 505 510

Leu Asn Pro GIn val Gly Ser Ala &1n Pro Ile val Ile Pre Thr Pro
515 520 525

Ile Gly Glu Leu Asp val Ile Ala Leu Tyr Ile Ala Ser Ile Ala Thr
530 535 540

Gly ser Ile Ala Leu Ala Ile Thr Asn Thr Ala Arg Pro Trp His Ile
545 550 555 560

Gly Leu Tyr Gly Asn Ala Gly Gly Leu Gly Pro Thr Glnh Gly His Pro
565 570 575

Leu Ser Ser Ala Thr Asp Glu Pro Glu Pro His Trp Gly Pro Phe Gly
580 585 590

Gly Ala Ala pPro val ser Ala Gly val Gly His Ala Ala Leu val Gly
595 600 605
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850855860 Pro G n Gn Phe Ile Tyr Ala Gy ser Leu Ser Ala Leu Leu Asp Pro
865870875880 Ser G n Ay Met Ay Pro Ser Leu lle Ay Leu Ala net Ay AS Ala
885890895 Ay Ay Tyr Lys Ala Ala Asp net Trp Gy Pro Ser Ser Asp Pro Al a
900905910 Trp G u Arg Asn Asp Pro Thr Gln Gn Ile Pro Lys Leu val Ala Asn
915920925 Asn Thr Arg Leu Trp Val - é AS[l‘l Gy s‘{gr Pro Asn G u Leu
930931359@ as @S/F‘APdﬂAs@e' |TéDFTrW5 Nr ug/i@h "L &M G§ A¥h Phe Val Arg Ser
945950955960 Ser Asn Leu JLys Phe G n Asp A'a Tyr Asn Ala Ala Ay Ay H s
Asn 965970975 Ala Val Phe Asn Phe Pro Pro Asn Ay Thr His Ser Trp Qu Tyr
g 988990 @'WAAP Arq &tir Adw Nﬂag tSqry4lag&yy Adp Q%TG n Ser Ser Leu
GI y 10001005 Al a 1010 <210> 28 11> 1148 <212> <213> Artificial
Sequence <220> <223> |\/[L14 <400> 28 Met Thr Ala Ala Ser Asp Asn Phe A n Leu

Ser &an T&FyAl@ yeLGAl&n(}M w&d 016 Aqalgehd,leu Leu Ser Gly nﬁngg Ala

Leu Ala ser Leu Ala Ala Arg Gly Thr Thr Gly Gly Gly Gly Thr Arg
660 665 G70

ser Gly Thr Ser Thr Asp Gly Gin Giu Asp Gly Arg Lys Pro Pro val
675 680 685

val val Ile Arg Glu Gln Pro Pro Pro Gly Asn Pro Pro Arg
690 695 700

<210= 26

<211> 920

<212 PRT

<213> Artificial sequence

<220
<223> M7Z2-Mth9.9-Mth9.8

<400= 26
Met Thr Ala Ala ger Asp Asn Phe Gln igu ser Gln Gly Gly %gn Gly
1

Phe Ala Ile 560 Ile Gly GIn Ala ggt Ala 1T1e Ala Gly ggn Ile Arg

ser Gly Gly Gly ser Pro Thr val His Ile Gly Pro Thr Ala Phe Leu
35 40 45

Gly Egu Gly val val Asp ggn Asn Gly Asn Gly g&a Arg val GIn Arg

val val Gly 5er Ala Pro Ala Ala Ser Leu Gly ITe Ser Thr Gly Asp
63 70 75 a0

val T1e Thr Ala val Asp Gly Ala Pro Ile Asn Ser Ala Thr ala Met
85 90 95

Ala Asp Ala Leu Asn Gly His His Pro Gly Asp val Ile ser val Thr
100 105 110

Trp G1n Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala
115 120 125

Glu Gly Pro Pro Ala Glu Phe Met val asp Phe Gly Ala Leu Pro Pro
130 135 140
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solf seql Phe Ala Tie Prolle Gy Gn Ala net Alalle Ala Gy Gn lle Arg
202530 ser Ay Gy Ay ser Pro Thr val Hs Ile Ay Pro Thr Ala Phe Leu
354045 Gy Leu Ay val val Asp Asn Asn Ay Asn Ay Ala Arg val A n Arg
505560 val val Ay Ser Ala Pro Ala Ala Ser LeUdy Ile Ser Thr Ay Asp
65707580 val Ile Thr Ala val Asp GoyrAlea’Pro Ile Asn ser Ala Thr Al a net
859095 Al a Asp Ala Leu Asn Ay Hs Hs Pro Ay Asp val Ile ser val Thr
100 1 Thr, lys..Ser r o1 n Val Thr Leu Al a
1151 %g S %r M‘p I‘Brp(r?;mAI‘?)él' 1% (JS eigr(g G]ga% Alélg)a gﬁg %%oy Ala Leu Pro Pro
130135140 Glu IIe Asn ser Ala Arg net Tyr Ala Gy Pro Ay Ser Ala Ser Leu

14515 16 er v Ser Asp Leu Phe
ser ag f% A %ﬁﬁgﬁr%?ﬁp Ig'ﬁér%dﬁl_gagr vat pvg?u ?r?ﬁ%ﬁ%y Leu Thr val Gy
ser 180185190 Trp Ile Ay Ser Ser Ala Ay Leu net vaI Ala Ala Ala ser Pro
Tyr 195200205 val Ala_Trp net_Ser val Thr Al a n Ala Gu Leu Thr Ala
Al a AE0215520 PhIcT1Ar 3V 4P Al TP GRY 4€4 H"’Txg éﬂt‘ﬁ r Ala Tyr Gy Leu
Thr 2252302352 val Pro Pro Pro val Ile Ala Gu Asn Arg Ala A u Leu net

Ile Leu

Trp Tle Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala ser Pro Tyr
195 200

val Ala Trp Met Ser val Thr Ala Gly G1n Ala Glu Leu Thr Ala Ala
210 215 220

GIn val Aarg val Ala Ala Ala ala Tyr Glu Thr Ala Tyr Gly Leu Thr
225 230 235 240

val Pro Pro Pro val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255

I1e Ala Thr Asn Leu Leu Gly GIn Asn Thr Pro Ala Ile Ala val Asn
260 265 270

Glu Ala Glu Tyr Gly Glu Met Trp Ala G1n Asp Ala Ala Ala Met Phe
275 28

o
r
oo
[

Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr Leu Leu Pro Phe
290 295 300

Glu Glu Ala Pro Glu met Thr Ser Ala Gly Gly Leu Leu Glu GIn Ala
305 310 315 320

Ala Ala val Glu Glu Ala Ser Asp Thr Ala Ala Ala Asn Glh Leu Met
325 330 335

Asn Asn val Pro GIn Ala Leu GIn G1n Leu Ala GIn Pro Thr ¢ln Gly
340 345 350

Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr val Ser Pra
355 360 365

His Arg Ser Pro Ile Ser Asn Met val Ser Met Ala Asn Asn His Met
370 375 380

ser Met Thr Asn Ser Gly val Ser Met Thr Asn Thr Leu Ser Ser Met
385 390 395 400

Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala G1n Ala val GlIn Thr Ala
405 410 415
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245250255 Ile Ala Thr Asn Leu Leu Ay G n Asn Thr Pro Ala Ile Ala val Asn
260265270 Au Ala Qu Tyr Ay Qu net Trp Ala An Asp Ala Ala Ala net Phe
275280285 Page 43 eolf-secil Ay Tyr Ala Ala Ala ihr Ala Thr Ala Thr Al a

Thr
Leu
Al a
Al a
Trp
met
Asn
Adn
Leu
Asn
Tr p
Leu

Leu Leu Pro Phe 290295300 Gu Gu Ala Pro Gu net Thr Ser Ala Ay Ay
Leu u G n Al a 305310315320 AbafAealval Qu Gu Ala ser Asp Thr Al a
Ala Asn A n Leu nmet 325330335 A5n Asn val Pro @ n Ala Leu G n Gn Leu

H Qsh 1%91@ OR45330 Jdw (i1 Pra.Ser- sel dys Leu Ay Gy Leu
’%“s(Thr Vallser Br %@53%%3;@5 HG‘PISLAL?& or Pash 1Te € Asn Met val ser
Ala Asn Asn His rret 370375380 ser net Thr Asn Ser Ay Val Ser nmet Thr

FasTRII el AT S05390H8 At ey AHSEIA O Ay A a et ser ser
Gly ser ser Leu Gy 420425430 ser ser Gy Leu Ay Gly Gy val Ala Ala

Leu GI AI a Al a 435440445 Ser 1GH¥1 ﬁ) Leu r val Pro A n Al a
aﬁ)&l "ASEH GRR X%OES‘?)ZF@ ’ﬂlaaTV/%lA P a/ﬁlsa "a Arg Ala Leu Pro
Thr er Leu Thr Ser

Ala val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr Ser
465 470 475 480

Ala Ala Glu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Pro val Gly
485 490 495

Gln Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly val Leu Arg val
500 505 510

Pra Pro Arg Pro Tyr val Met Pro His Ser Pro Ala Ala Gly asp Ile
515 520 525

Ala Pro Pro Ala Leu Ser GIn Asp Arg Phe Ala Asp phe pPro Ala Leu
530 5335 540

Pro Leu Asp Pro Ser Ala Met val Ala Gln val Gly Pro GIn val val
545 330 555 560

Asn Ile Asn Thr Lys Leu Gly Tyr Asn aAsn Ala val Gly Ala Gly Thr
565 570 575

Gly 1le val Ile Asp Pro Asn Gly val val Leu Thr Asn Asn His val
580 585 590

Ile Ala Gly Ala Thr Asp Ile Asn Ala Phe Ser val Gly Ser Gly Gln
595 600 605

Thr Tyr Gly val Asp val val Gly Tyr Asp Arg Thr Gln Asp val Ala
610 615 620

val Leu G1n Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly
625 630 635 640

Gly Gly val ala val Gly Glu Pro val val Ala Met Gly Asn Ser Gly
645 é50 655

Gly 61n Gly Gly Thr pro Arg Ala val Pro Gly Arg val val Ala Leu
660 665 670

Gly ¢In Thr val G1In Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr
675 680 685
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465470475480 Ala Ala Qu Arg Ay Pro Ay An net Leu Ay Ay Leu Pro val
Gy 485490495 An nmet Ay Ala Arg Ala Ay Gy Ay Leu ser Ay val Leu Arg
val 500505510 Pro Pro Arg Pro Tyr val met pro His Ser PrO Ala Ala Ay Asp
Il e 515520525 Ala Pro Pro Ala Leu Ser G n Asp Arg Phe Ala Asp phe pro Ala
Leu 530535540 Pro Leu Asp Pro Ser eAlla-#etl Val Ala Gn val Ay Pro @n val
vaI 545550555560 Page 44 calf-sec(' Asn Ile Asn Thr Lys Leu Ay Tyr Asn
y 1 7067 I l.LeaAsp Pro Asn Gy Val
VaI fgelﬁ%/g G]ESMJ @G% E@A%%%gS‘ggb%F%&l Flg%GgS?’L &ISE Thr Asp Ile Asn Al a
Phe ser val ser Ay G n 595600605 Thr Tyr y val Asp val val @y Tyr

Leu Bl Eigrpw aﬁi@a‘@ A@%@%@Sﬁ%@@ Ja%@ i, VS vl Gy G pry
val vaI Al a rret Gy Asn Ser Ay 645650655 Gly Gn Gy @y Thr Pro Arg Ala

val Pro dy Arg Val Val Ala_leu 660665670 Gy G n Th val Gn Ala Ser Asp
Ser fEuA i’\rSe@ '"AITQ5 deS B #ﬁr’“’ﬁ?%@g hEe%WAéﬁp C‘-;lag %U Ile Gn Phe Asp

Ala Ala lle @n Pro Ay AS Al a
Ala His Gly Ala Met Ile Arg ala GIn Ala Ala Ser Leu Glu Ala Glu
740 745 750

His GIn Ala Ile val Arg Asp val Leu Ala Ala Gly Asp Phe Trp Gly
755 760 765

Gly Ala Gly ser val Ala Cys GIn Glu phe Ile Thr GIn Leu Gly Arg
770 775 780

Asn Phe GIn val Ile Tyr Glu GIn ATa Asn Ala His Gly Gln Lys val
785 790 795 200

Gln Ala Ala Gly Asn Asn Met Ala Gln Thr Asp Ser Ala val Gly ser
205 310 815

ser Trp Ala Thr Ser Met Ser Leu Leu Asp Ala His Ile Pro GIn Leu
820 B25 830

val Ala ser GIn ser ala rPhe Ala Ala Lys Ala Gly Leu Met Arg His
835 840 845

Thr I1le Gly GIn Ala Glu ¢In Ala Ala Met Ser Ala Gln Ala Phe His
350 855 860

GIn Gly Glu ser Ser Ala Ala Phe Gln Ala Ala His Ala Arg Phe val
365 870 873 380

Ala Ala Ala Ala Lys val Asn Thr Leu Leu Asp val Ala GIn Ala Asn
B85 890 295

Leu Gly Glu Ala Ala Gly Thr Tyr val Ala Ala Asp Ala Ala Ala Ala
900 905 910

Ser Thr Tyr Thr Gly Phe Pro Trp
915 920

<210= 27

211> 1010

<212> PRT

<213> Artificial Sequence

<220>
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690695700 Ay Ay pro val Val Asn Ay Leu Gy Gn Val val Ay net Asn Thr
705710715720 Ala Ala Ser Ser Thr met Asp Phe Gy Leu Leta Pro Pro G u val

Asn
Al a
val
Ay
Trp
Al a
Pro
Ser
Al a
met
Pro
Al a
Gn

725730735 Ser ser Arg nmet Tyr Ser Ay Pro Ay Pro Qu Ser net Leu Ala
740745750 Ala Ala Ala Trp Asp Ay val Ala Ala Gu Leu Thr Ser Ala Al a
755760765 Ser Tyr Ay Ser val amdlf-s@rl Thr Leu Ile val Qu Pro Trp Met
773775783 Pro Ala Ala Ala Ala Met Ala Ala Ala Ala Thr Pro Tyr Val dy
18R(90795800 Leu Ala Ala Thr Ala Ala Leu Ala Lys Gu Thr Ala Thr Gn
Arg 805810815 Ala Ala Ala Qu Ala Phe Ay Thr Ala Phe Ala nmet Thr Val
Peio TBROB258B0 SPagepr4ssn €be GeorLebaevaInAFly Alw GA8nciy Ser Ary Leu met
teu Val Al a APa 835840845 Ash tYe Leu Ay Gn n ser Ala Ala lle Ala
Thr A n Ala Gu 850855860 Tyr Ala Gu nmet Trp Ala G n Asp Ala Al a val
flyr A%erITEy Prddilie 8858F082A588¢tChla Alla MearcAl galMlIdeAdray Ser Ala Leu Pro
Phe Thr Pré®Pro Val 8858908895 A n Ay Thr G3Y Pro Ala Ay Pro Ala Al a
Ala Ala Ala Thr din 900905910 Ala Ala Ay Ala Gy Ala Val Ala Asp Ala

A cThrgivedisar Grid Thr val Wis Ile Gly Pro Tl;lr‘ Ala Phe Leu
35 40 4

Gly Leu Gly val val Asp ?gn Asn Gly Ash Gly géa Arg val Gln Arg
50

val val Gly Ser Ala Pro Ala Ala ser Leu Gly Ile Ser Thr Gly Asp
65 70 75 80

val Ile Thr Ala ¥%1 Asp Gly Ala Pro 38e Ash Ser Ala Thr gga Met

Ala Asp Ala Leu Asn Gly His Hi5 Pro Gly Asp val Ile Ser val Thr
100 105 110

Trp GIn Thr Lys Ser Gly Gly Thr Arg Thr &ly asn val Thr Leu Ala
115 120 125

Glu Gly Pro Pro Ala Glu Phe Met val Asp phe Gly Ala Leu Pro Pro
130 135 140

Glu Ile Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala Ser Leu
145 150 155 160

val Ala Ala Ala Gin Met Trp Asp Ser val Ala Ser Asp Leu Phe ser
165 170 175

Ala Ala Ser Ala Phe GlIn Ser val val Trp Gly Leu Thr val Gly Sser
180 185 190

Trp Ile Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser Fro Tyr
195 200 205

val Ala Trp Met Ser val Thr Ala Gly Gln Ala Glu Leu Thr Ala Ala
210 215 220

Gln val Arg val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr Gly Leuw Thr
225 230 235 240

val pro Pro Pro val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255
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915920925 Leu pro Pro Gy Ile Leu ser Asp Ile Leu ser Ala Leu Ala Ala M
930935940 Ala Asp Pro Leu Thr ser Ay Leu Leu Ay Ile Ala ser Thr Leu Asn
945950955960 Pro G n val Ay Ser Ala Gn Pro Tie val Ile Pro Thr Pro Ile
Gy 965970975 A u Leu Asp Val Ile Ala Leu Tyr Ile Ala Ser Ile Ala Thr Gy
ser 980985990 Tie Ala Leu Ala Il e €fhr-¥a'Thr Ala_ Arg_Pro Trp Hs Ile Ay
Leu g%ﬁmtif@csy;sgrwu @2y B G 50 TrEPEe Ldd '@&yg%dajrh%ﬂa ndy Hs Pro Lau
101010151020 Set’ ser Al a Thr ASp" G u Pro Gu pro"His Trp Ay Pro Phe Ay
102510301035 Ay Ala Ala Pro Val ser Ala Gy val Ay Hs Ala Ala Leu val
1040d10481030ud@y Ala dleuMsSeriryallaPelo K AdarATar plaivetTie Ala Ala Pro Qu
1055106010885 1e G n Leu Al &8%%al A n Ala Thr2®Hro Thr Phe Ser Ser ser Ala
107010751080 Ay Ala AS Pro Thr Ala LeU Asn Ay Met Pro Ala Ay Leu Leu
1085419601093 aPape Ad6H TheohTa secidlaSehr Gly et LeM ael euwroAttee Ser Leu Ala Al a
Arg Ay29%r ihr Ay 11002%051110 Ay Ay 3@y Thr Arg Ser Ay Thr ser Thr
Asp Ay Gn GQu Asp 111511201125 Ay Arg Lys Pro Pro Val Val Val Ile Arg

A u @unchli A1Br BrdPGPu mMet Thr ser Ala Gly Gly Leu Leu Glu GIn Ala
305 310 315 320

ala ala val Glu Glu Ala 5er Asp Thr Ala Ala Ala Asn Gln Leu Met
325 330 335

Asn Asn val Pro Gln Ala teu Gln GIn Leu Ala GIn Pro Thr Gln Gly
340 245 350

Thr Thr Pro Ser ser Lys Leu Gly Gly Leu Trp Lys Thr val Ser Pro
355 360 365

His Arg Ser Pro Ile Ser Asn Met val ser Met Ala Asn Asn His Met
370 373 380

Ser Met Thr Asn Ser Gly val Ser Met Thr Asn Thr Leu Ser Sear Met
385 390 395 400

Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala G1n Ala val Gln Thr Ala
405 410 415

Ala ¢In Asn Gly val Arg Ala Met ser Ser Leu Gly Ser Ser Leu Gly
420 425 430

Ser ser Gly Leu Gly Gly Gly val Ala Ala Asn Leu Gly Arg Ala Ala
435 440 44%

sar val Gly Ser Leu Ser val Pro Gin Ala Trp Ala Ala Ala Asn Gln
450 455 460

Ala val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr Ser
465 470 475 480

Ala Ala Glu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Pro val Gly
485 490 495

Gln Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly val Leu Arg val
500 505 210

Pro Pro Arg Pro Tyr val Met Pro His Ser Pro Ala Ala Gly Asp Ile
515 520 525
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113011351140 Gy Asn Pro Pro Arg 1145 <210> 29 <211> 9 <212> PRT <213>

mycobact eri um tubercul osis <400> 29 Phe Ile Ile Asp Pro Thr

Ile Ser Ala 15

<210> 30 <211> 9 <212> PRT <2137 nycobacterium tubercul osis <400> 30 Ile
he 15 <210> 31 <211> 9 <212> PRT <213>

Phe Qu Lys Ala Leu Gu 15
Blth EUbeér@ut%si s <400> 32 Tyr
<211> 9 <212> PRT <213>

Leu Tyr

<210%33
Ala Gy

545

AsSHh
Gly
Ile
Thr
val
625
Gly
Gly

Gly

Leu

GlIn

Ser

Ala

Trp

Ser

Ser

FRFIIAG k948
Eys Asn Arg Asn

nycobact eri um t ubercul osi s <400> 33
Pro Leu AsSp Pro ser Ala Met val Ala GIn val Gly

Ile

Ile

Ala

Tyr

610

Leu

Gly

Gln

GIn

ASn

690

Gly

Ala

val

Gly

Gln

770

Tyr

Asn

val

Gly

Gly

Gln

val

Gly

Thr

675

Gly

Fro

ser

Pro

Gly

ASp

Tyr

Thr

Ile

580

Ala

val

Leu

Ala

Gly

val

Leu

val

Ser

ser

740

Asn

Asp

Gin

LYyS

565

ASp

Thr

ASp

Arg

val

645

Thr

Gln

Ile

val

Gly

Pro

Asn

TYr

ser

550

Leuy

Fro

ASp

val

Gly

Gly

Pro

Ala

Gln

Asn

710

Phe

zer

ser

Asn

Gly
790

Leu Au Tyr
Mycobact eri um t uber cul osis <400> Fp1teipad u Tyr
£5R FLIN{top
15 <210>

Gly
Asn
Ile
val
615
Ala
Glu
Arg
ser
Phe
695
Gly
ser
MetT
Pro

Gly

Leu

val

Tyr

Gly

Asn

600

Gly

Gly

Pro

Ala

Asp

Asp

Leu

Arg

Gly

Ala

760

Trp

sSer

Asn

val

585

Ala

TYr

Gly

val

val

665

ser

Ala

Gly

Fro

Asp

Ile

Asn

570

val

Phe

AsSp

Leu

val

650

Pro

Leu

aAla

Gln

Gly

ASp

TYyr

Ile

val

555

Ala

Leu

ser

Arg

Fro

635

Ala

Gly

Thr

Tle

val

715

Leau

Ile

Leu

Asn

Met
795

£

val
Thr
va'l
Thr
620
Ser
Met
Arg
Gly
Gln
700
val
Pro
Lys
Lau
Thr

780

Fro
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Pro

Gly

Asn

Gly

GIn

Ala

Gly

va'

Ala

685

Pro

Gly

val

val

Asp

765

Pro

val

Gln

Ala

Asn

590

s5er

Asp

Ala

AsSnN

val

670

Glu

Gly

Met

Glu

G1In

750

Gly

Ala

Gly

val

Gly

373

His

Gly

val

Ile

Ser

655

ala

Glu

ASp

Asn

Tyr

Phe

Leu

Phe

Gly

val

560

Thr

val

Gln

Ala

Gly

Gly

Leu

Thr

Ala

Thr

720

Leu

Gln

Arg

Glu

GIn
800



eolf-scqgl Leulle HS AS Gn Ala ASn Ala val 15 <210> 34 <211> 9 <212> PRT
<213> mycobacteri um tubercul osis <400> 34 phe val Arg Pro val Al a val Asp
Leu 15 <210> 35 211> 9 <212> PRT <213> nycobacteri um tubercul osis <400> 35
Leu Thr Tyr Ile Pro val val Ay Hs 15 <210> 36 <211> 9 <212> PRT <213>
mycobact eri um t uber cul osi s <400> 3®iTyfedll e Pro val .val, Ay His Ala Leu 15
<2105 3PERANESTY S0 ASPPRP I91 3" nyhbatt¥ri G fh%gg‘r}gu‘ﬂdsi s <400> 37 Tyr
Leu val val Lys Thr”Leu Ile Asn 15 <210> 38 <211> <212> PRT

Cys Gln Thr Tyr Lys Trp Glu Thr Phe Leu Thr Ser Glu Leu Pro Gin
B20 825 830

Trp Leu Ser Ala Asn Arg Ala val Lys Pro Thr Gly Ser Ala Ala Ile
835 840 845

Gly Leu Ser Met Ala Gly Ser Ser Ala Met Ile Leu Ala Ala Tyr His
850 855 860

Pro GIn Gln Phe Ile Tyr Ala Gly Ser Leu Ser Ala Leu Leu Asp Pro
365 370 875 880

ser GIln Gly Met Gly Pro Ser Leu Ile Gly Leu Ala Met Gly Asp Ala

Gly Gly Tyr Lys Ala Ala Asp Met Trp Gly Pro Ser Ser Asp Pro Ala
900 205 910

Trp Glu Arg Asn Asp Pro Thr Gln Gln Ile Pro Lys Leu val Ala Asn
915 920 925

Asn Thr Arg Leu Trp val Tyr Cys Gly Asn Gly Thr Pro Asn Glu Leu
930 935 940

Gly Gly Ala Asn Ile Pro Ala Glu phe Leu Glu Asn Phe val Arg Ser
945 950 955 960

Ser Asn Leu Lys Phe GTn Asp Ala Tyr Asn Ala Ala Gly Gly His Asn
965 970 975

Ala val Phe Asn Phe Pro Pro Asn Gly Thr His Ser Trp Glu Tyr Trp
980 985 990

Gly Ala Gln Leu Asn Ala Met Lys Gly Asp Leu Gln Ser Ser Leu Gly
995 1000 1005

Ala Gly
1010

<210> 28

<211= 1148

<212> PRT

<213>= Artificial sequence

<220
<223> Mll4

<400= 28

Met Thr Ala Ala Ser Asp Asn Phe Gln Leu 5er Gln Gly Gly Gln Gly
1 5 10 15
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<213> nycobacterium tubercul osis <400> 38 Leu val Val Lys Thr Leu Ile Asn
Ala 15 <210> 39 <211> 9 <212> PRT <213> nycobacteri um tubercul osis <400> 39
Val Lys Thr Leu Ile Asn Ala Thr A n 15 <210> 40 <211> 9 <212> PRT <213>
nycobact eri um tubercul osis <400> 40 Leu Lys Leu Leu Ala Lys Leu Ala Qu 15
<210> 41 <211> 9 <212> PRT <213> Mrddbast'eri um t uber cul osi s <400> 41 Leu
Val Ala Ala Ala lle Ala AS |Ile 15 <210> 42 <211> 9 <212> PRT <213>

nycopb@etaghi tid brbenewigstt 7400 421d lige 118 S8F cfsivabeAN @ Asp 1le Ile 15
<210> 43 <211>:20 25 30

ser Gly g;y Gly Ser Pro Thr Vg] His Ile Gly Fro Thr Ala Phe Leu
4 45

Gly Leu Gly val val Asp Asn Asn Gly Asn Gly Ala Arg val Gln Arg
50 55 60

val val Gly Ser Ala Pro Ala Ala %er Leu Gly Ile ser Thr Gly Asp
65 70 75 80

val ITe Thr Ala g?1 Asp Gly Ala Pro g%e Asn ser Ala Thr ega Met

Ala Asp Ala Leu Asn Gly His His Pro Gly Asp val Ile Ser val Thr
100 105 110

Trp GIn Thr Lys Ser Gly Gly Thr Arg Thr Gly Asn val Thr Leu Ala
115 120 125

Glu Gly Pro Pro Ala Glu Phe Met val Asp Phe Gly Ala Leu Pro Pro
130 135 140

Glu ITe Asn Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala Ser Leu
145 150 155 160

val Ala Ala Ala Gln Met Trp Asp Ser val Ala Ser Asp Leu Phe Ser
165 170 175

Ala Ala Sser Ala phe GIn Ser val val Trp Gly Leu Thr val Gly ser
180 185 190

Trp ITe Gly Ser Ser Ala Gly Leu Met val Ala Ala Ala Ser Pro Tyr
195 200 205

val Ala Trp Met Ser val Thr Ala Gly Gln ala ¢lu Leu Thr Ala Ala
210 215 220

Gln val Arg val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr Gly Leu Thr
225 230 235 240

val Pro Pro Pro Val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255

Tie Ala Thr Asn Leu Leu Gly G1n Asn Thr Pro Ala ITe Ala val Asn
260 265 270

Glu Ala Glu Tyr Gly Glu Met Trp Ala Gln Asp Ala Ala Ala Met Fhe
275 280 285
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<212> PRT <213> Mycobacteri um tubercul osis <400> 43 Trp G u phe Ile Thr Asn
Ala Leu Asn 15 <210> 44 <211> 9 <212> PRT <213> nycobacteri um t ubercul osi s
<400> 44 Leu Phe Gy Ala Ala Gy Leu ser Ala 15 <210> 45 <211> 9 <212> PRT
<213> nycobacterium tubercul osis <400> 45 Leu Ala His Ala AS Ser Leu Al a
ser 15 eolf-scql <210> 46 <211> @14€24&¥ PRT <213> Mycobacteri um

tubercul osis <400> 46 Lea Ala Ser Ser Ala ser Leu Pro Ala 15 <210> 47 <211>

9 <2427 PRTA152432 AV CaRagi erh M tuber Ghogs L &f0Qx #6 Re Gy Ay Leu Pro
Ser Leuzdba A n 15 295 300

Glu Glu Ala Pro Glu mMet Thr Ser Ala Gly Gly Leu Leu Glu Gln Ala
305 310 315 320

ala ala val Glu Glu Ala Ser Asp Thr Ala Ala Ala Asn Gln Leu Met
325 330 335

Ash Asn Val Pro Gln Ala Leu Gin GIn teu Ala GIn Pro Thr GIn Gly
340 345 350

Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr val Ser Pro
355 360 365

His Arg Ser Pro Ile Ser Asn Met val Ser Met Ala Ash Ash His Met
370 375 380

ser Met Thr Asn Ser Gly val 5er Met Thr Asn Thr Leu ser Ser Met
385 390 395 400

Leu Lys Gly Phe Ala Pro Ala Ala ala aAla Gln Ala val GIn Thr Ala
405 410 415

Ala GIn Asn Gly val arg Ala Met Ser Ser Leu Gly Ser Ser Leu Gly
420 425 430

ser Ser Gly Leu Gly Gly Gly val Ala Ala Asn Leu Gly Arg Ala Ala
435 440 445

ser val Gly Ser Leu Ser val Pro Gln Ala Trp Ala Ala Ala Asn Gln
450 455 460

Ala val Thr pro Ala Ala Arg Ala Leu Pro Leu Thr ser Leu Thr sSer
465 470 475 480

Ala Ala GTu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Pro val Gly
485 490 495

Gln Met Gly Ala Arg Ala Gly Gly Gly Leu 5er Gly val Leu Arg val
500 505 210

Pro Pro Arg Pro Tyr val Met Pro His Ser Pro Ala Ala Gly Asp Ile
515 520 525

ala pro Pro Ala Leu Ser GIn Asp Arg Phe Ala Asp Phe Pro Ala Leu
530 535 540

Pro Leu Asp Pro 5er Ala Met val Ala GIn val Gly Pro Gln val val
545 550 535 560
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<210> 48 <211> 9 <212> PRT <213> mycobacterium t ubercul osis <400> 48 Phe

Ile Ile Asp Pro Thr

Ile Ser Ala 15 <210> 49 <211> 9 <212> PRT <213>
nmycobact eri um tubercul osis <400> 49 Ille Ile Asp Pro Thr
<210> 50 <211> 9 <212> PRT <213> nycobacteri um tubercul osis <400> 50 Pro
Thr 1le Ser Ala lle Asp Ay Leu 13®21®4151 <211> 9 <212> PRT <213>

mycobact eri um t uber cul osi s <400> 51 Thr

<210£m5%1eQ@th§e%%glﬁ%léﬁf9yFZﬁﬁ>§ﬁfI1§3iﬁ>Gﬂyﬁ¢Q

Gly

Ile

Thr

val

625

Gly

Gly

Gly

Leu

Gly

Ala

ser

Ala

Sar

Pro

785

Leu

Ala

Ile

Ala

Tyr

610

Lau

Gly

Gln

GIn

Asn

690

Gly

Ala

ser

Ala

Tyr

770

Ala

Ala

Ala

val

Gly

585

Gly

Gln

val

Gly

Thr

675

Gly

Pro

ser

Arg

Ala

Gly

Ala

Ala

Ala

Ile

580

Ala

val

Leu

Ala

Leu

val

ser

MeT

740

Trp

ser

Ala

Thr

Glu
820

Asp

Thr

Asp

Arg

val

645

Thr

Gln

Ile

val

Thr

725

Tyr

ASp

val

Ala

Ala

805

Ala

Pro

Asp

val

Pro

Ala

Gin

AsSN

710

Met

Ser

Gly

val

Mat

790

Ala

Phe

Asn

Ile

val

615

Ala

Glu

Alg

ser

Phe

695

Gly

Asp

Gly

val

»ar

775

Ala

Leu

Gly

Gly

Asn

600

Gly

Gly

Pro

Ala

680

AsSp

Leu

Phe

Pro

Ala

760

Thr

Ala

Ala

Thr

val

585

Ala

TYyr

Gly

val

val

665

sSer

Ala

Gly

Gly

Gly

Ala

Leu

Ala

Lys

Ala

val

FPhe

A5p

Leu

val

650

Pro

Leu

Ala

Gn

Leu

730

Pro

Glu

Ile

Ala

Glu
810

Leu

Ser

Arg

Fro

635

Ala

Gly

Thr

Ile

val

715

Lau

Glu

Leu

val

Thr

795

Thr

lle Ser Ala Ile Asp Gy Leu Tyr
agterdrum tubercul osi s

Thr

val

Thr
620

s5er

Met

Arg

Gly

Gln

700

val

Pro

Sar

Thr

Glu

780

Pro

Ala

Phe Ala Met
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Asn

Ala

Gly

val

Ala

685

Fro

Gly

Pro

Met

5er

765

Fro

Tyr

Thr

Thr

Asn

580

ser

ASp

Ala

Asn

val

670

Glu

Gly

Met

Glu

Leu

750

Ala

Trp

val

Gln

val
830

575

His

Gly

val

Ile

ser

655

Ala

Glu

Asp

Asn

val

735

Ala

Ala

Met

Gly

Ala

815

Fro

val

Gln

Ala

Leu

Thr

Ala

Thr

720

Asn

Ala

val

Gly

Trp

800

Arg

Fro

lle Ser Ala |Ile 15

15



<400> 52 ser Ala Ile Asp Ay Leu Tyr Asp Leu 15 <210> 53 <211> 9 <212> PRT
<213> mycobacterium tubercul osis <400> 53 Ala Ile AS Ay Leu Tyr Asp Leu
Leu 15 <210> 54 <211> 9 <212> PRT <213> nycobacterium tubercul osis <400> 54
Leu Tyr Asp Leu Leu Ay Ile Ay Ile 15 <210> 55 <211> 9 <212> PRT <213>
nycobact eri um tubercul osi s <400> 5%1ItedPro Asn Gn Gy Gy Ile Leu Tyr 15
<210> 56 <211> 9 <212> PRT <213> mycobacteri um tubercul osis <400> 56 Gy
e % SU L TYTvaFek1 58 4 LY B s@yrméié?}h@% sef 5&1@5 %152di%> PRT <213>

nycobact erigszm t uber cul osi s €460

Asn Ile Leu Gly Glin Asn Ser Ala Ala Ile ala Ala Thr GIn Ala Glu
850 B35 360

Tyr Ala Glu Met Trp Ala G1n Asp Ala Ala val Met Tyr Ser Tyr Glu
B65 870 875 380

Gly Ala ser Ala Ala Ala $er Ala Leu Pro Pro Phe Thr Pro Pro val
385 890 895

¢In Gly Thr Gly Pro Ala Gly Pro Ala Ala Ala Ala Ala Ala Thr Gln
900 905 910

Ala Ala Gly Ala Gly Ala val Ala Asp Ala Gln Ala Thr Leu Ala GIn
915 920 925

Leu Pro Pro Gly Ile Leu Ser Asp Ile Leu Ser Ala Leu Ala Ala Asn
930 935 940

Ala Asp Pro Leu Thr Ser Gly Leu Leu Gly Ile Ala Ser Thr Leu Asn
945 950 955 960

Pro G¢1n val Gly ser Ala Gln Pro ITe val Ile Pro Thr Pro Ile Gly
965 970 975

Glu Leu Asp val Ile Ala Leu Tyr Ile Ala Ser Ile Ala Thr Gly Ser
980 985 990

I1e Ala Leu Ala Ile Thr Asn Thr Ala Arg Pro Trp His TIle Gly Leu
995 1000 1005

Tyr Gly Asn Ala Gly Gly Leu &Gly pro Thr G6ln Gly His Pro Leu
1010 1015 1020

ser Ser Ala Thr Asp Glu Pro Glu Pro His Trp Gly Pro Phe Gly
1025 1030 1035

Gly Ala Ala Pro val Ser Ala Gly val Gly His Ala Ala Leu val
1040 1045 1050

Gly Ala Leu Ser val Pro His Ser Trp Thr Thr Ala Ala Pro Glu
1055 1060 1065

ITe Gln Leu Ala val ¢In Ala Thr Pro Thr Phe Ser Ser Ser Ala
1070 1075 1080

Gly Ala Asp Pro Thr Ala Leu Asn Gly Met Pro Ala Gly Leu Leu
1085 1090 1095
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Tyr ser ser Leu Gu Tyr Phe Qu Lys 15 <210> 58 <211> 9 <212> PRT

eol f-seql <213> nycobacteriumtubercul osis <400> 58 Ser Leu GQu Tyr Phe
Au Lys Ala Leu 15 <210> 59 <211> 9 <212> PRT <213> Mycobacteri um

tubercul osis <400> 59 Tyr Phe Qu Lys Ala Leu Qu GQu Leu 15 <210> 60 <211>
9 <212> PRT <213> nycobact eri um t dvéf cidaosi s <400> 60 Phe G u Lys Ala Leu
Au Qu Leu Ala 15 <210> 61 <211> 9 <212> PRT <213> nycobacteri um
tubegGuEDST o400 Al sSSP 32PN B @R @rucheu 15 <210> 62

1100 1105

Gly Gly &ly Thr Arg Ser Gly Thr Ser Thr Asp Gly Gln Glu Asp
1115 1120 1125

Gly Arg Lys pro Pro val val val Ile Arg Glu Gln Pro Pro Pro
1130 1135 1140

Gly Asn Pro Pro Arg
1145

«210=- 29

211> 9

«212> PRT )
<213> Mycobacterium tuberculosis
<400= 29

phe Ile Ile Asp Ero Thr Ile ser ala
1

«<210= 30

«211= 9

<212> PRT )
<213> Mycobacterium tuberculosis
<400= 30

Ile Leu Tyr Sser ger Leu Glu Tyr phe
1

«210= 31

211> 9

=212> PRT ) )
<213> Mycobacterium tuberculosis
400> 31

Leu Glu Tyr Phe §1u Lys Ala Leu Glu
1

<210> 32

<211l> 9

«212= PRT )
<213> Mycobacterjum tuberculosis

<400=> 32

Tyr Ala Gly Lys ésn Arg Asn His val
1

<210=- 33

<211 9

<212> PRT

«213> Mycobacterium tuberculosis

400> 33
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<211> 9 <212> PRT <213> Mycobacterium tubercul osis <400> 62 Ju Leu Ala Asp
Leu Asp Arg G n Leu 15 <210> 63 <211> 9 <212> PRT <213> mycobacteri um

t ubercul osis <400> 63 Leu Ala Asp Leu Asp Arg G n Leu Ile 15 <210> 64 <211>
9 <212> PRT <213> nycobacteriumtuberculosis eol 1--secl <400> 64 Asp Leu
Asp Arg Gn Leu lle Ser Leu 15 <2E03F6804211> 9 <212> PRT <213>

nycobact r|un1tub8§1%> <§1 65 Leu Asp Arg Gn Leu Ile Ser Leu Ile 15
<2105166' <2119 22138 Mycobact eri um t uber cul osi s <400> 66

<210= 34

<211> 9

<212> PRT

«213> Mycobacterium tuberculosis

<400= 34

Phe val arg Pro val Ala val Asp Leu
1 5

<210= 35

<211> 9

«212> PRT

<213= Mycobacterium tuberculosis

<400= 35

Leu Thr Tyr Ile gro val val Gly His
1

<210> 36

<211> 9

<212> PRT

«213> Mycobacterium tuberculosis

<400=> 36

Tyr Ile Pro val ga1 Gly His Ala Leu
1

«<210> 37

<211= 92

<212> PRT

<213> mMycobacterium tuberculosis

<400= 37

Tyr Leu val val Lys Thr Leu Ile Asn
1 5

«210= 38

211> 9

«<212> PRT

<213= Mycobacterium tuberculosis

<400= 38

Lau val val Lvs Ehr Leu ITle Asn Ala
1

<210= 39

211> 9

«<212> PRT

<213> Mycobacterium tuberculosis

<400= 39

val Lys Thr Leu Ile Asn Ala Thr Gln
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Ala Val G n Thr Thr Arg Asp Ile LeU 15 <210> 67 <211> 9 <212> PRT <213>
mycobact erium tubercul osis <400> 67 Qu Ay Ala Lys Lys Gy Leu Au Phe 15
<210> 68 <211> 9 <212> PRT 213> mycobacterium tubercul osis <400> 68 Lys
Gy Leu Au Phe val Arg Pro Val 15 <210> 69 211> 9 <212> PRT <213>
Mycobact eri um tubercul osi s <400> 6%1& y=dleu A u Phe Val Arg Pro Val Ala 15
<210%> 70 <211> 9 212> PRT <213> Mycobacteri um tubercul osis <400> 70

eal f-seql Leu Gu Phe val Arc Pro val Ala val 15 <210> 71 211> 9 212> PRT

<210= 40

<211> 9

<2l2> PRT

«213> mMycobacterium tuberculosis

<400= 40

Ley Lys Leu Leu Ala Lys Leu Ala Glu
1 5

210> 41

<211> 9

<212> PRT

«213= Mycobacterium tuberculosis

<400> 41

Leu val Ala Ala Ala Ile Ala Asp Ile
1 5

<210= 42

<211= 9

<21Z2> PRT

<213> Mycobacterium tuberculosis

<400= 47

Ile Ile Ser Asp val Ala Aasp Ile Ile
1 5

«210= 43

211> 9

<212> PRT

<713> Mycobacterium tuberculosis

<400= 43

Trp Glu Phe Ile Thr Asn Ala Leu Asn
1 5

<210= 44

<211= 9

«212= PRT

<213> Mycobacterium tuberculosis

<400> 44

Leu Phe Gly Ala §1a Gly Leu 5er Ala
1

<210= 45

<211 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 45

Leu Ala His Ala Asp Ser Leu Ala Ser
1 5
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213> nycobacterium tubercul osis <400> 71 Phe Val Arg Pro val Ala val Asp
Leu 15 <210> 72 211> 9 212> PRT <213> nycobacterium tuberculosis 400> 72
Arg Pro val Ala val AS Leu Thr Tyr 15 210> 73 <211> 9 <212> PRT <213>
nycobacteri um tubercul osis 400> 73 Ala val Asp Leu Thr Tyr Ile Pro val 15
<210> 74 <211> 9 <212> PRT <213> MAJdbattleri um t ubercul osi s <400> 74 Thr
Tyr Lbg.Presval val Ay Hs Ala 15 210> 75 211> 9 <212> PRT <213>
Mycobact-er sum t ubercul osis 400> 75 Tyr Ile Pro Val Val Ay Hs Ala Leu 15

210><78> 28> 9 <212> PRT <213> Mycobact eri um tubercul osi s
<213 Mycobacterium tuberculosis

<400> 46

Leu Ala Ser Ser Ala Ser Leu Pro Ala
1 5

<210> 47

«211= 9

212> PRT

<213> Mycobacterium tuberculosis

<400= 47

ihe Gly Gly Leu Pro Ser Leu Ala Gln
5

<210> 48

<211>= 9

<212> PRT

«213» Mycobacterjum tuberculozis

<400= 48

Ehe Ile TIle Asp Ero Thr Ile 5er Ala

<210= 49

<211> 9

<212= PRT

«213> Mycobacterjum tuberculosis

<400> 49

{1e ITe Asp Pro Ehr Ile ser Ala Ile

<210= 50
=211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 50

iro Thr Ile ser Ala Ile Asp Gly Leu
5

210> 51

=211> 9

<212> PRT

«213> Mycobacterium tuberculosis

<400= 51

Ihr Ile ser Ala Ile Asp Gly Leu Tyr
5

<210= 52
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<400> 76 Leu ser Ala Ala '"he Gn Ala Pro Phe 15 eolf-seco <210> 77 <211>
9 <212> PRT <213> mycobacterium tubercul osis <400> 77 Ser Ala Ala Phe G n
Ala pro Phe cys 15 <210> 78 <211> 9 <212> PRT <213> nycobacterium

t ubercul osis <400> 78 Ala Ala Phe G n Ala Pro Phe cys Ala 15 <210> 79 <211>
9 <212> PRT <213> nycobacteri um t ulseretdcosi s <400> 79 Phe G n Ala Pro Phe
cys AE%-"G &RTAI a 15 <210> 80 <211> 9 <212> PRT <213> nycobacteri um

t9ubeﬁg.: J0Shyr 05400 18P barfneshe Oys Ala Gy Ala Met Ala 15 <210> 81 <211>
<400> 52

ser Ala ITe Asp Gly Leu Tyr Asp Leu
1 5

«210= 53
211> 9
<212> PRT

<213> Mycobacterium tuberculosis
<400= 53

Ala Ile Asp Gly Leu Tyr Asp Leu Leu
1 3

<210> 54

<211> 9

<212= PRT .
<213> Mycobacterium tuberculosis
<400= 54

Leu Tyr Asp Leu geu Gly Ile Gly Ile
1

<210= 55

<21l 9

=212 PRT )
«213> Mycobacterjum tuberculosis
<400= 55

Ile Pro Asn GIn Gly Gly Ile Leu Tyr
1 5

210> 56

«211l> 9

<212> PRT

<213 Mycobacterium tuberculosis
400> 36

Gly Ile Leu Tyr ger ser Leu Glu Tyr
1

<210= 57

211> 9

«212> PRT .
<213> Mycobacterjum tuberculosis
<400 57

Tyr Ser 5er Leu §1u Tyr Phe Glu Lys
1

<210= 58

=211 9

<212> PRT
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<212> PRT <213> nycobacteri um tubercul osis <400> 81 Pro Phe cys Ala Ay Al a
met Ala val 15 <210> 82 <211> 9 <212> PRT <213> nycobacteri um tubercul osi s
<400> 82 Ala met Ala val val Ay Gy Ala Leu 15 eolf-seol <210> 83 <211>
9 <212> PRT <213> nycobacterium tubercul osis <400> 83 Ala Val val Ay Gy
Ala Leu Ala Tyr 15 <210> 84 _<211> «@1&2xk2> PRT <213> nycobacterium

t ubef&dF oSS ORATEST 8Y TP A1 @51%eu Al a Tyr Leu Val val Lys 15 <210> 85 <211>
9 <2127.PRE <213> nycobacterium tubercul osis <400> 85 Leu Ala Tyr Leu val
val Lys Thr Leu 15

Ser Leu Glu Tyr Phe Giu Lys Ala Leu
1 5

<210= 59

<211 9

<212 PRT

<213= Mycobacterium tuberculosis

<400> 59

Tyr Phe Glu Lys §1a Leu Glu Glu Leu
1

<210> 60

<211= 9

212> PRT

<213> Mycobacterium tuberculosis

<400= 60

Phe GTu Lys Ala Leu Glu Glu Leu Ala
1 5

<210> 61

«211= 9

«212> PRT

<213» Mycobacterium tuberculosis

=400> 61

Ash His val Asn Phe rhe Gln Glu Leu
1 5

210> 62
<211= 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 62

Glu Leu Ala Asp %eu Asp Arg Gln Leu
1

<210= 63

<211 9

<Z212> PRT

<213% Mycobacterium tuberculosis

<400= 63
Leu Ala Asp Leu gsp Arg GIn Leu Ile
1

<210= 64

<211 9

<212> PRT

<213> Mycobacterium tuberculosis
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<210> 86 <211> 9 <212> PRT <213> mycobacteri um tubercul osis <400> 86 Al a
Tyr Leu val val Lys Thr Leu Ile 15 <210> 87 <211> 9 <212> PRT <213>
nmycobact eri um tubercul osis <400> 87 Lys Thr Leu Ile Asn Ala Thr G n Leu 15
<210> 88 <211> 9 <212> PRT <213> mycobact erium tubercul osis <400> 88 Thr
Leu Ile Asn Ala Thr A n Leu Leu 15®210189 <211> 9 eol f-spcil 212> PRT
<2135*Ycoffact eri um t ubercul osis <400> 89 Ile Asn Ala Thr A n Leu Leu Lys

Leu AQJLgQQ%pQQHJ%1;aig 122z RRl, <213> nycobacterium tubercul osis 400> 90
1

<210= 65

211> 9

=212> PRT

<213> Mycobacterium tuberculosis

<400= 65

Leu Asp Arg Gin Eeu Ile Ser Leu Ile
1

<210> 66

<211l 9

<212> PRT

«213> Mycobacterium tuberculosis

<400= 66

ala val Gln Thr Ehr Ard Asp Ile Leu
1

«210> &7

«<211= 9

<212> PRT

2213> wMycobacterium tuberculosis

<400= 67

Glu Gly Ala Lys éyS Gly Leu Glu Phe
1

<210> 68

<211= 9

212> PRT

<213»> Mycobacterium tuberculosis

<400>= 68

Lys Gly Leu Glu Phe val Arg pPro val
1 5

<210= 69

<211 9

«212> PRT

<213 Mycobacterium tuberculosis

<400> 69

Gly Leu Glu Phe val Arg Pro val Ala
1 5

<210= 70

<211 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 70
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Asn Ala Thr G n Leu Leu Lys Leu Leu 15 <210> 91 <211> 9 <212> PRT <213>
Mycobacterium tubercul osis 400> 91 A n Leu Leu Lys Leu Leu Ala Lys Leu 15
210> 92 211> 9 <212> PRT <213> nycobacterium tuberculosis 400> 92 Lys Leu
Leu Ala Lys Leu Ala Qu Leu 15 <210> 93 <211> 9 <212> PRT <213>
mycobact eri um tubercul osis 400> _9®'feicdleu Ala Lys Leu Ala Gu Leu Val 1
<210§ﬂ9§7%2T$>V©'%23239Pﬁ¢ £9133 Mycobact eri um tubercul osis 400> 94 Lys
Leu Ala Gu Leu VAl Ala Ala Ala 15 <210> 95 <211> 9 <212> PRT <213>
nycobact eri um tubercul osis eol f-seq

<210> 71

<211 9

<212> PRT )
<213> Mycobacterium tuberculosis

400> 71

rpha val Arg Pro ga1 Ala val Asp Leu
1

<210= 72

<231 9

<212» PRT

<213> Mycobacterium tuberculosis

<A400= 772

Arg Pro val ala val asp Leu Thr Tyr
1 5

«210> 73

<21l> 9

<212 PRT .
<213> Mycobacterium tuberculosis

<400= 73

Ala val Asp Leu Thr Tyr Ile Pro val
1 5

<210= 74

<21l1l= 9

<212> PRT .
<213> Mycobacterium tuberculosis

<400> 74

Thr Tyr Ile Pro gal val Gly His Ala
1

<210= 75

211> 2

<212> PRT

2213> Mycobacterium tuberculosis

=400= 75

Tyr Ile Pro val val Gly His Ala Leu
1 5

210> 76

211> 9@

=212> PRT

<213> Mycobacterium tuberculosis

<400= 76

Leu Ser Ala Ala Phe G1n Ala Pro Phe
1 5
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<400> 95 Leu Ala GQu Leu Val Ala Ala Ala Ile 15 <210> 96 <211> 9 <212> PRT
<213> Mycobacterium tubercul osis <400> 96 Leu Val Ala Ala Ala |Ile Ala Asp
Ile 15 <210> 97 <211> 9 <212> PRT <213> nycobact eri um t ubercul osis <400> 97
Ala lle Ala Asp Ile Ile Ser Asp val 15 <210> 98 <211> 9 <212> PRT <213>
mycobact eri um t ubercul osis <400> 381fte®cAl a Asp Ile Ile Ser Asp val Ala 15
<210> 99 <211> 9 <212> PRT <213> nycobacteri um tubercul osis <400> 99 Ile
Ser Asp.Vai; Ala Asp Ile Ile Lys 15 <210> 100 <211> 9 <212> PRT <213>

Mycobadterd um t uber cul osi s
«212> PRT
<213» Mycobacterium tuberculosis

<400= 77

ser Ala Ala phe GIn Ala Pro Phe Cys
1 5

<210> 78

<211l> 9

<212> PRT

«213> Mycobacterium tuberculosis

<A400=> 78

Ala Ala phe GlIn §1a Pro Phe Cys Ala
1

<210= 79

<211> 9

<212 PRT

«213> Mycobacterium tuberculosis

<400= 79

Phe G1n Ala Pro Phe Cys Ala Gly Ala
1 5

«210= 80

<211= 9

<Z212> PRT

<213> mMycobacterium tuberculosis

<400= 80

Ala Pro Phe Cys Ala Gly Ala Met Ala
1 5

<210= 81
=211 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 81
Pro Phe Cys Ala §1y Ala Met Ala val
1

<210> 82

<211 9

<212 PRT

«213> Mycobacterium tuberculosis

<400= 82

Ala Mat Ala val §a1 Gly Gly Ala Leu
1
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<400> 100 Thr Leu Ay GQu val Trp Au Phe Ile 15 <210> 101 <211> 9 <212>
PRT <213> mycobact eri um t ubercul osis <400> 101 colf-seql phe Ile Thr Asn
Ala Leu Asn Gy Leu 1 <210> 102 <211> 9 <212> PRT <213> Mycobacteri um

t uber cul osi s <400> 102 Asn Ala Leu Asn Gy Leu Lys Gu Leu 15 <210> 103
<211> 9 <212> PRT <213> Mycobact erdcifit ¢asber cul osi s <400> 103 Lys Leu Thr
dy 348-Va33 Thr Ay Leu 15 <210> 104 <211> 9 <212> PRT <213> Mycobacteri um
tubeﬁ 053§r<400> 104 Leu Thr Ay Trp val Thr Gy Leu Phe 15 <210> 105
<2112V wMycobacterium tuberculosis

=400= &3

Ala val val Gly E1y Ala Leu Ala Tyr
1

<210>= 84

211> 9

«<212>= PRT

<213> Mycobacterium tuberculosis

<400> 84

Gly Ala Leu Ala Tyr Leu val val Lys
1 5

<210= 85

<211 9

«212> PRT

<213> Mycobacterium tuberculosis

<400= 85

Leu Ala Tyr Leu ¥a1 val Lys Thr Leu
1

<210> 86

<211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 86

Ala Tyr Leu val ga1 Lys Thr Leu Ile
1

<210= 87

<211= 9

<21Z2> PRT

<213> Mycobacterium tuberculosis

<400= 87

Lys Thr Leu Ile Asn Ala Thr Gln Leu
1 5

<210> 88

<211= 9

<212> PRT

<213> mMycobacterium tubercuiosis

«400> 88
Thr Leu Il1e asn Ala Thr GIn Leu Leu
1 5

«210= §9
211> 9
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<212> PRT <213> nycobacterium tubercul osis <400> 105 Gy Trp Ser Asn Leu

G u Ser Phe Phe 15 <210> 106 <211> 9 <212> PRT <213> Mycobacteri um

t ubercul osis <400> 106 Asn Leu G u Ser Phe Phe Ala Ay Val 15 <210> 107
<211> 9 <212> PRT <213> Mycobacterium tubercul osis <400> 107 Ser Phe Phe
Ala Ay Val Pro Ay Leu 15 <210> &08-x<2]1> 9 <212> PRT <213> mycobacteri um
t ubef ek osTRT §400>.10§,>55I'y Leu. Thr Gy Ala Thr ser Gy Leu 15 <210> 109
<2113 97 < PIEOPRF LT 3 %ﬁ@ogaéﬁeriun1tubercu|osis <400> 109 Leu ser G n

val T4go-A e Leu Phe Ay 15 <210> 110

ITe Asn Ala Thr Gln Leu Leu LyS Leu
1 5

<210= 90

<211>» 9

<212> PRT

<213> wMycobacterium tuberculosis

<400= 90

Asn Ala Thr G1n Leu Leu LyS Leu Leu
1 5

«210= 21

<211l 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 91

GIn Leu Leu Lys Leu Leu Ala Lys Leu
1 3

<210= 92

<211= 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 92

Lys Leu Leu Ala Lys Leu Ala Glu Leu
1 3

«210= 93

<211>= 9

<212 PRT

<213> wMycobacterium tuberculosis

<400= 93

Leu Leu Ala Lys Leu Ala Glu Leu val
1 5

210> 94

<211= 9

<212> PRT )
«213> Mycobacterium tuberculosis

<400= 94

Lys Leu Ala Glu Eeu val ala Ala Ala
1

«210> 935

211> 9

<212> PRT

<213> Mycobacterium tuberculosis
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<211> 9 <212> PRT <213> mnycobacterium tubercul osis <400> 110 ser dn val
Thr Ay Leu Phe Ay Ala 15 <210> 111 <211> 9 <212> PRT <213> nycobacterium
tubercul osis <400> 111 Leu ser Ala ser ser Ay Leu Ala His 15 <210> 112
<211> 9 <212> PRT <213> mnycobacterium tubercul osis <400> 112 Al a Ser Ser
Ay LeU Ala Hs Ala Asp 15 <210> 1#F3F<®ari> 9 <212> PRT <213> nycobacteri um
tubergiy.osys <400> 113 ser Ay Leu Ala H's Ala Asp ser Leu 15 eol f-secO
<2105 114 <211> 9 <212> PRT <213> nmycobact eri um t ubercul osi s <400> 114

Leu Ala Glu Leu val Ala Ala Ala Ile
1 5

<210= 96

<211= 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 96

Leu val Ala Ala ?1a Ile Ala Asp Ile
1

<210= 97

<211 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 97

Ala I1e Ala Asp ITe Ile Ser Asp val
1 5

«210= 98
211> 9

<212> PRT

<213> Mycobacterium tuberculosis

<400> 98

Ile Ala Asp Ile Ile Ser asp val Ala
1 5

<210= 99

<211= 9

«<212>= PRT

<213> Mycobacterium tuberculosis
<400= 99

ITe ser Asp val §1a Asp Ile Ile Lys
1

<210= 100

«211= 9

<212> PRT ) )
<213= Mycobacterium tuberculosis
<400= 100

Thr Leu Gly Glu gaT Trp Glu Phe Ile
1

<210= 101

<211>= 9

<212> PRT

<213> Mycobacterium tuberculosis

<400= 101
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Gy Leu Ala H's Ala Asp Ser Leu Ala 15 <210> 115 <211> 9 <212> PRT <213>
Mycobact eri um tubercul osis <400> 115 Ser Leu Ala Ser Ser Ala Ser Leu Pro 15
<210> 116 <211> 9 <212> PRT <213> nycobacterium tubercul osis <400> 116 Al a
ser Ser Ala Ser Leu Pro Ala Leu 15 <210> 117 <211> 9 <212> PRT <213>
mycobact eri um tubercul osi s <400> 197 fSerul@y Phe Gy Ay Leu Pro ser Leu 15

<210 1> > > Mycobact eri um tubercul osis <400> 118 Leu
B e B VAL Ws N 4 s

Pro SHer g <210> 119 <211> 9 <212> PRT <213>
Mycobact eri um tubercul osis <400> 119 His Ala Ala Ser Thr Arg G n Ala Leu 15
<210= 102
<21ll> 9
«212> PRT
«213> Mycobacterium tuberculosis
<400= 102
Asn Ala Leu Asn Gly Leu Lys GIU Leu
1 5
<210= 103
<211l= 9
<212» PRT
<213> Mycobacterium tuberculosis
<400= 103
Lys Leu Thr Gly Trp Vval Thr Gly Leu
1 5
<210= 104
<211= 9
<212> PRT
«213> Mycobacterium tuberculosis
<400> 104
Leu Thr Gly Trp val Thr Gly Leu Phe
1 5
<210> 105
<211= 9
<21l2> PRT
«213> Mycobacterium tuberculosis
<400> 105

§1y Trp Sér Asn Eeu Glu ser Phe Phe

<210= 106

<211= 9

<212= PRT

<213> Mycobacterium tuberculosis

<400= 106

Asn Leu Glu ser Phe Phe Ala Gly val
1 5

<210= 107

«211= 9

«212> PRT

<213> Mycobacterium tuberculosis

<400= 107

ser Phe Phe Ala Gly val Pro Gly Leu
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<210> 120 eolf-seql <211> 9 <212> PRT <213> nycobacLer| um tubercul osi s
<400> 120 ser Thr Arg G n Ala Leu Arg Pro Arg 15 <210> 121 <211> 9 <212>
PRT <213> Mycobact eri um tubercul osis <400> 121 Arg pro Arg Ala Asp Ay Pro
val Gy 15 <210> 122 <211> 9 <212> PRT <213> nycobacterium tubercul osis
<400> 122 du Gn val Ay Ay Gn &erf-G Leu 15 <210> 123 <211> 9 <212>
PRT £213> mycobacterium tubercul osis <400> 123 Ay Al a ser Lys Ay Thr Thr
Thr Lys 15 <210> 124 <211> 9 <212> PRT

«<210= 108

<211 9

<212= PRT

<213> Mycobacterium tuberculosis
<400= 108

Gly Leu Thr Gly Ala Thr ser Gly Leu
1 5

<210= 109

<211 9

«212>= PRT

<213> Mycobacterium tuberculosis
<400= 109

Leu Ser Gln val ghr Gly Leu Phe Gly
1

<210= 110

211> @

<212> PRT

<213> Mycobacterium tuberculosis
<400= 110

ser GIn val Thr g]y Leu Phe Gly Ala
1

<210= 111

<211l>= 9

<212> PRT

<213> Mycobacterium tuberculosis
<400> 111

Leu Ser Ala Ser ger Gly Leu Ala His
1

<210= 112

<211= 9

<212> PRT

<213> mycobacterium tuberculosis
<400 112

Qla ser ser Gly Eeu Ala His Ala Asp

<210= 113

«211= 9

<21l2> PRT

<213> wMycobactarium tuberculosis

<400= 113

ser Gly Leu Ala His Ala Asp Ser lLeu
1 5
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<213> nycobacterium tubercul osis <400> 124 Ala ser Lys Ay Thr Thr Thr Lys
Lys 15 <210> 125 <211> 9 <212> PRT <213> nycobact eri um tubercul osi s <400>
125 Lys @y Thr Thr Thr Lys Lys Tyr Ser 15 210> 126 211> 9 <212> PRT

eol f-seql <213> Mycobacterium tubercul osis <400> 126 Thr Gu Asp Ala Qu
Arg Ala pro val 15 <210> 127 <211=020-se212> PRT <213> mycobacterium

t uber Ios'% <400> 127 Met Ser Arg Ala Phe Ile Ile Asp Pro Thr Ile Ser Ala
Ile zG 151015 Leu Tyr Asp Leu 20 <210> 128 <211> 20 <212> PRT <213>
Mycobagtergsam t uber cul osi s <400> 128 Ile Asp Ay Leu Tyr Asp Leu Leu Ay
|l e @3>TiNycPbactashunGtab@lapld51015 Ay |le Leu Tyr 20 <210> 129 <211> 20
<212§MBBT:ﬁ%13> Mycobact eri um t uber cul osi s <400> 129

Gly Leu ATa His Ala Asp Ser Leu Ala
1 5

<210= 115

<211> 9

<212> PRT

«213» Mycobacterium tuberculosis

<400> 115

ser Leu Ala Ser Ser Ala Ser Leu FPro
1 5

<210> 116

<211= 9

212> PRT

<213> Mycobacterium tuberculosis

<400= 116

Ala ser Ser Ala Ser Leu Pro Ala Leu
1 5

=210> 117
«211= 9

«212> PRT .
<213> Mycobacterium tuberculosis

«400= 117

ser Gly Phe Gly Gly Leu Pro Ser Leu
1 5

<210= 118

211> 9

<212= PRT

<213 Mycobacterium tuberculosis

<400> 1123

Leu Pro Ser Leu Ala Gln val His Ala
1 5

«210= 119

<211= 9

212> PRT

<213> Mycobacterium tuberculosis

<400>= 119
His Ala Ala ser Ehr Arg Gln Ala Leu
1

<210= 120
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Asn Gn Ay Gy Ile Leu Tyr Ser Ser Leu Qu Tyr Phe Au Lys Ala 151015 Leu
Gu GQu Leu 20 <210> 130 <211> 20 <212> PRT <213> mycobacterium

tubercul osis <400> 130 GQu Lys Ala LeU Qu Qu Leu Ala Ala Ala Phe Pro Gy
Asp Ay Trp 151015 Leu Ay Ser Ala 20 r210 131 <211> 20 <212> PRT <213>
Mycobact eri um t uber cul osi s eol f - see0f-5400> 131 Asp Ay Trp Leu Ay Ser Ala
Al a Ly Tyr Ala Ay Lys A5n Arg 151015 Asn H 5 val Asn 20 <210> 132
<2113%320 gga(ﬁlg',l' &;Jﬁgge,rmfpgp@cterl um tubercul osi s <400> 132 Lys Asn Arg
ASn Hi's val" Asn Pe he Gn Gu Leu Ala Asp Leu Asp 151015 Arg G n Leu Ille
20 <2640> 1B8% <211> 20 <212> PRT <213> nycobacteri um tubercul osis <400> 133

Asp ﬁu @,rs]pm‘Aré:;-I ad,n, Ley A,lgep§gr”beu Ile H's Asp A n Ala Asn Ala 151015 val

<210= 121

<211 9

<21l2> PRT

<213> Mycobacterium tuberculosis

<400> 121

Arg Pro Arg Ala ésp Gly Pro val Gly
1

210> 122
<211l= 9

<212> PRT .
<213>» Mycobacterium tuberculosis

<400= 122

Glu G1In val Gly Gly GIn Ser Gln leu
1 5

£210= 123
<211 9

<212> PRT .
<213> Mycobacterium tuberculosis

«400= 123

Gly Ala ser Lys Gly Thr Thr Thr Lys
1 5

«210> 124

<211> 9

«212> PRT

<213> Mycobacterium tuberculosis

<400> 124

Ala 5er Lys Gly Ehr Thr Thr Lys Lys
1

<210= 125

<211 9

212> PRT

<213> Mycobacterium tuberculosis

<400= 125
Lys Gly Thr Thr Ehr Lys Lys Tyr Ser
1

<210= 126
<211l 9
«212> PRT
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20 <210> 134 <211> 20 <212> PRT <213> nycobacterium tubercul osis <400> 134
Ala Asn Ala val Gn Thr Thr Arg Asp Ile Leu Qu Gy Ala Lys Lys 1.51015 dvy
Leu du Phe 20 <210> 135 <211> 20 <212> PRT <213> mycobacterium

t uber cul osi s <400> 135 eol f-scol 151015 Tyr Ile Pro val 20 <210> 136 <211>
27 <212> PRT <213> Bact ri um twdéretilosi s <400> 136 Phe Val Arg Pro Val
Al a TaP* A P8 ﬁl“‘ﬁﬂ‘“”‘l‘)}f‘ ?'I‘ié‘ PP’ val val Ay 151015 His Ala Leu ser Ala Al a
Phe Ggp-Al ggdPro Phe 2025 <210> 137 <211> 20 <212> PRT <213> nycobacterium
t ubercul osis <400> 137 Ala Ala Phe Gn Ala Pro phe cys Ala Ay Ala net Al a
Val Vil G@}'}ASPS&D%L?G%FQAPE Pe@ VAIla 20 <210> 138 <211> 20 <212> PRT <213>
rryco?)acterl um t ubercul osis <400> 138 val val Ay Ay Ala Leu Ala Tyr Leu
Val Val Lys Thr Leu Ile Asn 151015 Ala Thr G n Leu

<210= 127
211> 20
212> PRT

<213 Mycobacterium tuberculosis
<400= 127

Met Ser Arg Ala phe Ile Ile Asp Pro Thr Ile Ser Ala Ile Asp Gly
1 5 10 15

Leuy TYr Asp Leu
20

210> 128

=211 20

<212> PRT

<213> mMycobacterium tuberculosis

<400= 128

Ile Asp Gly Leu Tyr Asp Leu Leu Gly Ile Gly Ile Pro Asn Gln Gly
1 5 10 15

Gly Ile Leu Tyr
20

<210= 129

<Z211l= 20

<212> PRT

<213 Mycobacterium tuberculosis

<400= 129
Asn GIn Gly Gly Ile Leu Tyr Ser Ser Leu Glu Tyr Phe Glu Lys Ala
1 5 10 15

Leu Glu Glu Leu

<210= 130

«211= 20

=212> PRT

<213> mMycobacterium tuberculosis

<40Q0= 130

Glu Lys Ala Leu §1u Glu Leu Ala Ala Ala Phe Pro Gly Asp E;y Trp
1

Leu Gly ser Ala
20
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20 <210> 139 <211> 20 <212> PRT <213> mycobacteri um tubercul osis <400> 139
Leu Ile Asn Ala Thr G n Leu Leu Lys Leu Leu Ala Lys Leu Ala Qu 151015 Leu
Val Ala Ala 20 <210> 140 eolf-seql <211> 20 <212> PRT <213> nycobacteri um
tubercul osis <400> 140 Leu Ala Qu Leu Val Ala Ala Ala lle Ala Asp Ile Ile
Ser val,151015 Ala Asp Ile Il e=@0-=210> 141 <211> 20 <212> PRT <213>
nycoé%%teri tubercul osis <400> 141 Ser Asp Val Ala ASlle Ile Lys Ay Thr
Leu @w-derval Trp G u 151015 Phe Ile Thr Asn 20 <210> 142 <211> 20 <212>
PRT <2133> WMyaobatirepn umbeobdosid osi s <400> 142 val Trp Qu Phe Ile Thr Asn
Al a E%AS%G y Leu Lys GQu Leu Trp 151015 Asp Lys Leu Thr 20 <210> 143
<2113 <> PRT <213> mycobact eri um t uber cul osi s

ﬁsp Gly Trp Leu g1y ser Ala Atla Asp i%s Tyr Ala Gly Lys ?En Arg

Asn His val Asn

20
<210= 132
«211> 20
<212> PRT
<213> Mycobacterium tuberculosis
<4Q0= 132

Lys Asn Arg Asn His val Asn Phe Phe GIn Glu Leu Ala Asp Leu Asp
1 5 10 15

Arg Gln Leu Tle

20
<210= 133
<211= 20
<212 PRT
«213> Mycobacterium tuberculosis
<400> 133

Asp Leu Asp Arg Gln Leu Ile Ser Leu Ile His Asp Gln Ala Asn Ala
1 5 10 15

val GIn Thr Thr
20

<210= 134

<211= 20

<212> PRT

<213> Mycobacterium tuberculesis

<400= 134

Ala Asn Ala val Gin Thr Thr Arg Asp Ile Leu Glu Gly Ala Lys Lys
1 5 10 15

Gly Leu Glu Phe
20

«210= 135

<211= 20

<212> PRT

<213> Mycohacterium tuberculosis

<400=> 135

Ala Lys tys Gly Leu Glu Phe val Arg Pro val Ala val Asp Leu Thr
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<400> 143 du Leu Trp Asp Lys Leu Thr Ay Trp val Thr Ay Leu Phe Ser Arg

151015 Ay Trp Ser Asn 20 <210> 144 <211> 20 <212> PRT <213> mycobacterium
t ubercul osi s <400> 144 Phe ser Arg Ay Trp Ser Asn Leu A u ser Phe Phe Al a
Gy vat Pro 151015 Page 66 polf-seql Ay Leu Thr Ay 20 <210> 145 211> 20
212> PRT <213> nycobact erium tuberaoifogicsd 400> 145 GI y Val Pro @y Leu Thr
Ay Ala Thr Ser Gly Leu Ser G n vat! Thr 151015 Ay Yeu” Phe Ay 20 <210> 146
<211> 20 212> PRT <213> nycobacterium tubercul osis 400> 146 G n val Thr

Ay beurPhercd yalAla Ala Ay Leu Ser Ala Ser Ser Ay 151015 Leu Ala His Ala
20 <210> 147 20

<210= 136

<211> 27

<212 PRT

<213 Mycobacterium tuberculosis

<400= 136

Phe val Arg Pro val Ala val Asp Leu Igr Tyr Ile Pro val \{;%ﬂ Gly
1 5

His Ala Leu Sar Ala Ala Phe Gln Ala Pro Phe
20

<210= 137

<211> 20

212> PRT .
<213> Mycobacterjum tuberculosis

<A400= 137

Ala Ala rhe GIn Ala Pro Phe Cys Ala G%y Ala Met Ala val X§1 Gly
1 5 1

Gly Ala Leu Ala
20

210> 138
<211l> 20
«212> PRT
«213> Mycobacterium tuberculosis

<400> 138
val val Gly Gly Ala Leu Ala Tyr Leu Vg1 val Lys Thr Leu Ile Asn
1 5 1

Ala Thr Gln Leu

<210= 139

«211= 20

<212> PRT

<213> Mycobactarium tuberculosis

<400= 139
Leu Ile Asn Ala Thr 61n Leu Leu Lys Leu Leu Ala Lys Leu Ala Glu
1 5 10 15

Leu val Ala Ala
20

<210= 140
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211> 20 212> PRT <213> mnycobacterium tubercul osis <400> 147 ser Ser Qvy
Leu Ala H's Ala Asp ser Leu Ala Ser Ser Ala Ser Leu 151015 Pro Ala Leu Al a
20 210> 148 211> 20 <212> PRT <213> nycobacterium tubercul osis 400> 148
Ala Ser L.eu Pro Ala Leu Ala Ay Ile dy Ay Gy Ser dy Phe Ay 151015 Ay
Leu Pro Ser 20 210> 149 <211> 20 ecgébldeadeql <212> PRT <213> Mycobacterium
tube?fdégo%gs <400> 149 Ay phe Ay Ay Leu Pro Ser Leu Ala Gn val Hs Al a
Al a T nAaJleu 20 <210> 150 <211> 20 <212> PRT <213>
rryco‘Bac erlyﬁg’n %&%g}@tlgols%s% 400> 150 Ala Ser Thr Arg Gn Ala Leu Arg Pro
Arg Aoa-A3468ly Pro Val Ay 151015 Ala Ala Ala Qu 20 <210> 151 <211> 20
<212>euPA 2 13I_>eu ngef A?lral HI@I t:["l'Q%'l%”!A?;?'ﬁe Ile ser ﬁp val

1 10

Ala Asp Ile Ile
20

<210= 141

<211= 20

<212> PRT

<213> wMycobacterium tuberculosis

<400> 141

ser Asp val Ala Asp Ile Ile Lys Gly Igr Leu Gly Glu val IE” Glu
1 5

Phe I1e Thr Asn
20

<210> 142

<211= 20

<212> PRT

<213> Mycobacterium tuberculosis

=400= 147

val Trp Glu Phe Ile Thr Asn Ala Leu Asn Gly Leu Lys Glu Leu Trp
1 5 10 15

Asp Lys Leu Thr
20

<210> 143

<211> 20

<212 PRT

<213> Mycobacterium tuberculosis

<400= 143

Glu Leu Trp Asp Lys Leu Thr Gly Trp {%1 Thr Gly Leu Phe igr Arg
1 5

Gly Trp Ser Ash
20

<210> 144

<211= 20

212> PRT

<213» Mycobacterium tuberculosis

<400= 144

phe ser Arg Gly Trp Ser Asn Leu Glu Ser Phe Phe Ala Gly val pro
1 5 10 15

Page 66



<400> 151 Pro Val Ay Ala Ala Ala du Gn val Ay Ay Gn Ser Gn Leu val
151015 Ser Ala A n Ay 20 <210> 152 <211> 19 <212> PRT <213> Mycobact eri um
tubercul osis <400> 152 G n Leu Val Ser Ala An Gy Ser Gn Ay Met Ay Gy
Pro Val Gy 151015 Met Ay Gy <210> 153 <211> 20 <212> PRT <213>

Mycobact eri um tubercul osi s <400> E53TRealval Ay nmet Ay Gy nmet H's Pro
Ser Ser Ay Ala ser Lys @Ay 151015 eolf-seql Thr Thr Thr Lys 20 <210> 154
<21;ﬁﬁ299<%%gaﬂ@RT <213> nycobacterium tubercul osis <400> 154 ser Lys Ay
Thr Thr Thr Lysp'Lys Tyr ser Gu Ay Ala Ala Ala Ay 151015 Thr G u Asp Al a
20 <210> 155 <211> 20 <212> PRT <213> mnycobacteri um tubercul osis <400> 155
Alag }G%SThr GQu Asp Ala Qu Arg Ala pro val Qu Ala Asp Ala 151015 dvy
Ay %E}ng 20 <210> 156 <211> 20 <212> PRT <213> nycobacteri um

t ubesxaakosrRy _
<213>» Mycobacterium tuberculosis

<400> 145
Gly val pPro Gly Leu Thr Gly Ala Thr Ser Gly Leu Ser &In val Thr
1 ) 10 15

Gly Leu Phe Gly
20

<210> 146
<211> 20
<212» PRT
<213> Mycobacterium tuberculosis

=400= 146

Gln val Thr Gly Leu Phe Gly Ala Ala Gly Leu Ser Ala Ser Ser Gly
1 5 10 15

Leu Ala His Ala
20

<210> 147
<211> 20
«212> PRT
<213> Mycobacterium tuberculosis

<400= 147

ser Ser Gly Leu Ala His Ala Asp Ser Leu Ala Ser Ser Ala Ser Leu
1 5 10 15

Pro Ala Leu Ala
20

«210> 148

211> 20

«212> PRT

<213> Mycobacterium tuberculosis

400> 148
Ala Ser teu pro Ala Leu Ala Gly Ile Gly Gly Gly Ser Gly Phe Gly
1 5 10 15

Gly Leu Pro Ser
20

<210= 149
«211= 20
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<400> 156 Arg Ala Pro val Gu Ala AS Ala dy Gy Gy dn Lys val Leu val
151015 Arg Asn val val 20 <210> 157 <211> 1053 <212> PRT <213>

nycobact eri um tubercul osi s <400> 157 Met Asn Phe ser val Leu Pro Pro Qu
Ile Asn Ser Ala Leu Ile phe 151015 Ala Ay Ala Gy Pro Gu Pro net Ala Ala
Ala Ala Thr _rAIa Trp Asp 202530 d y=dléus#lla net G u Leu Ala ser Ala Ala Al a
ser d r_val. 35404 lf-seql ihr ser Ay Leu val Gy Ay Ala Trip
an %}AI g;%g?c%cerﬁu gtrugg?%ﬂgggf%o net Ala Ala Ala Ala Ala Pro Tyr Ala Ala
Trp keno-Al %Al a Ala Ala 65707580 Val Gn Ala Gu G@n Thr Ala Ala dn Al a
Al a AL)E get 1IIe1AIa d u 859095 PThe A u ,_IAIa va.‘ L)fs Thr _Ala Val VvVal Gn Pro
net E P8IGTH AL 1001081 161 A by VAN T AsH' LA T B Leu val Met Ser
Asn Leu Phe Ay Gn 115120125 Asn a Pro Alalle Ala Ala lle Qu Ala Thr
Tyr Au Gn nmet Trp 130135140 Ala Ala Asp val ser Ala net Ser Ala Tyr His
Al a G%/GAFa“@eESLAI a 145150155160 |le Ala Ser Ala Leu ser Pro Phe Ser Lys
Pro Leu @ n ASh"Leu Ala 165170175

<210= 150

<211> 20

<212> PRT

«213> Mycobacterium tuberculosis

<400= 150

Ala Ser Thr Arg GIn Ala Leu Arg Pro Arg Ala Asp Gly Pro val Gly
1 3 10 15

Ala Ala Ala Glu
20

210> 151

=211> 20

212> PRT

<213> Mycobacterium tuberculosis

«400= 151

Pro val Gly Ala Ala Ala Glu Gln val Gly Gly GIn Ser Gln Leu val
1 5 10 15

ser Ala GIn Gly
20

<210= 132

<21l 19

<212 PRT

«213> Mycobacterium tuberculosis

<400= 152
GIn Leu val ser Ala GIln Gly Ser Gln Gly Met Gly Gly Pro val Gly
1 5 10 15

met Gly Gly

<210> 153

<211l= 20

<2212 PRT

<213> Mycobacterium tuberculosis

<400= 153

Pro val Gly mMat Gly Gly met His Pro Ser Ser Gly Ala Ser Lys Gly
1 5 10 15
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Gy Leu Pro Ala Trp Leu Ala Ser Ay Ala Pro Ala Ala Ala Met Thr 180185190
Ala Ala Ala Ay Ile Pro Ala Leu Ala Ay Gy Pro Thr Ala Ile Asn 195200205
Leu Ay Ile Ala Asn Val Ay Gy @y ASn Val Ay Asn Ala Asn Asn 210215220
Gy Leu Ala Asn Ile Ay Asn Ala Asn Leu Ay Asn Tyr Asn Phe Ay
225230235240 Ser Gy ASn Phe Gy AsrifsSetulAsn Ile Ay Ser Ala Ser Leu Ay
Asn @S%QZF@ E@Sl\/h lle Ay Phe Ay M Leu Gy Ser Asn Asn val Ay Val Ay
2602652 Asn kgu Gy ASn Leu Asn Thr Ay Phe Ala Asn Thr Ay Leu Ay Asn
275280285 Phe Ay Phe Gy Asn Thr Ay Asn Asn Asn Ile Ay lie @y Leu Thr
290295300 M Asn Gnille Ay Ile Ay Ay Leu Asn Ser Ay Thr Ay Asn
3053i 53 eolf-seql he Gy Leu Phe Asn ser Ay Ser Ay Asn Val dy Phe
Phe Az1p.Sepr1325330335 Gy Asn Ay Asn Phe Ay Ile Gy Asn ser Ay Asn Phe
Asn Thi3>d Ny@$agus360 @hyrdylps®sn ser Ay HS Ay Asn Thr Ay Phe Phe Asn
Al a quyo}seis 55360365 Phe Asn Thr Ay net Leu Asp val Ay Asn Ala Asn Thr
Ay SerLeu 370375380 Asn Thr Gy ser Tyr Asn net Ay Asp he Asn Pro Gy
ser ser LASIdIy385::390398400ysThys Gy Iér cPhezlAsmiana Gy é8n Ala Asn Thr Gy
Phe Leu Asn Ala > 10 15

Thr Glu Asp Ala
20

<210= 155

<211 20

«212> PRT

<213> Mycobacterium tuberculosis

<400= 155

Ala Ala Gly Thr Glu Asp Ala Glu Arg Ala Pro val Glu Ala Asp Ala
1 5 10 15

Gly Gly Gly G1n
20

<210> 156

<211> 20

<212 PRT

<213= Mycobacterium tuberculosis

<400> 156
Arg Ala Pro val Glu Ala Asp Ala Gly Gly Gly GIn Lys val Leu val
1 5 10 15

Arg Asn val val
20

«210= 157
<211= 1053
<212> PRT
<213» Mycobacterium tuberculosis

<400= 157

Met Ash Phe Ser val Leu Pro Pro Glu Ile Asn Ser Ala Leu Ile Phe
1 5 10 15

Ala Gly Ala G%y Pro Glu Pro Met Ala Ala Ala Ala Thr Ala Trp Asp
2z 25 30

Gly Leu gga Met Glu Leu Ala Sgr Ala Ala Ala ser P?e Gly ser val
4 4
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405410415 Ay Asn Ile Asn Thr Ay val Phe Asn Ile Ay Hs nmet Asn Asn Ay
420425430 Leu Phe Asn Thr Ay Asp net Mh Asn Ay Val Phe Tyr Arg Ay val
435440445 Ay Gn Gy ser Leu Gn Phe Ser Ile Thr Thr Pro Asp Leu Thr Leu
450455460 Pro Pro Leu An lle pro Ay Ile Ser Val Pro Ala Phe Ser Leu pro
465470475480 Ala Ile Thr Leu Pro SeifismglAsn Ile Pro Ala Ala Thr Thr Pro
Al a 485490495 Asn e.Th h Leu Pro y Leu Thr Leu Pro
ser 5t0 Q%BGléf teu V%jsn”P/I&yPr oaA'\Iré ‘ﬁn GJPI' %?'hrprPrg%r APR e nlle Thr val Qy
Al a 515520525 phe Ser Leu Pro Ay Leu Thr Leu Pro Ser Leu Asn Ile Pro Al a
Al a 530535540 Thr Thr pro Ala Asn Ile Thr val ¥ Ala Phe Ser Lei, Pro Gy
Leu 258509598560 fild %Vupfwr GYB AL AR ket Br 6T Thr Thr Pro Ala
Asn ?e 565570575 Thr' 'Val Gy Al a Phe Ser Leu Pro Cly eu Thr Leu Pro ser
Leu Asn 580585590 eolf-seql Ile Pro Ala Ala Thr Thr Pro Ala Asn Ile Thr
val @l GAh ATRhS1 s &1 n 556006652 &N aoA@WEeMFt‘I'HPEt? 8 @ Ser Leu Asn Ile
Pro Ala Ala Thr TRP 610615620 Pro a Asn Ile Thr | Ser Ay Phe Gn Leu
Pro Pro Leu ser Ile 625630635640

Phe Glu Ala val Lys Thr Ala val val Gln Pro Met Leu val Ala Ala
100 105 110

Asn Arg Ala Asp Leu val Ser Leu val Met Ser Asn Leu Phe Gly Gln
115 120 125

Asn Ala Pro Ala Ile Ala Ala ITe Glu Ala Thr Tyr Glu Gln Met Trp
130 135 140

ala Ala Asp val ser Ala Met Ser Ala Tyr His Ala Gly Ala Ser Ala
145 150 155 160

Ile Ala Ser Ala Leu Ser Pro Phe Ser Lys Pro Leu GIn Asn Leu Ala
165 170 175

Gly Leu Pro Ala Trp Leu Ala Ser Gly Ala Pro Ala Ala Ala Met Thr
180 185 190

Ala Ala Ala Gly Ile Pro Ala Leu Ala Gly Gly Pro Thr Ala Ile Asn
195 200 205

Leu Gly Ile Ala Asn val Gly Gly Gly Asn val Gly Asn Ala Asn Asn
210 215 220

Gly Leu Ala Asn Ile Gly Asn Ala Asn Leu Gly Asn Tyr Asn Phe Gly
Ser Gly Asn Phe Gly Asn Ser Asn Ile Gly 5er Ala ser Leu Gly Asn
Asn Asn Ile Gly Phe Gly Asn Leu Gly Ser Asn Asn val Gly val Gly
Asn Leu Gly Asn Leu Asn Thr Gly Phe Ala Asn Thr Gly Leu Gly Asn
pPhe Gly Phe Gly Asn Thr Gly Asn Asn Asn Ile Gly Ile Gly Leu Thr

290 295 300

Gly Asn Asn GIn Ile Gly Ile Gly Gly Leu Asn Ser Gly Thr Gly Asn
305 310 315 320
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Pro Ser val Ala lle Pro Pro Val Thr val Pro Pro Ile Thr val Ay 645650655
Ala he Asn Leu Pro Pro Leu Gn Ile Pro Qu val Thr Ile Pro G n 660665670
Leu Thr Ile Pro Ala Ay Ile Thr Ile Ay Ay Phe Ser Leu Pro Ala 675680685
Ile Hs Thr Gn Pro lle Thr val Gy Gn lle Ay val Gy G n Phe 690695700
Gy Leu Pro Ser Ile Ay Trp Asp V&mTPHeqﬂeu ser Thr Pro Arg Ile
7057 720 T r vaI Pro Phe, Thr. Leu G n Phe @ n Thr
%"fo' 0785 E’" G°Al GﬂLgﬁ gel ﬁ/ b Plﬂ“:’GShe %Sn {eu Ser Thr Phe Thr
Asn 740745750 Cy Ala Leu Il e Phe Gly G u Phe Asp Leu Pro Gn Leu Val Va
Hi s 755760765 Pro p%r Thr_ Leu Thr ry Pro Ile Val Ile qu Ser Phe Phe Leu
Pro 720775750 Ehsh'q P& B5g 1Y C1Y SASHVEEN P'6 A I1e Asn Val Asp
Gy 7857907958 Phe Thr Leu Pro Gn IIe Thr Thr pro Ala Ile Thr Thr Pro
G u Phe 805810815 Ala Ile Pro pro Ile Ay val ¥ Gy he Thr Leu Pro G n
| | e Ght T8ROGRS8I0ECTHHIG AlYGA nmhe' Fle Prarrher dsGAR 198 S8 I1e ASn Ser lle
Ay val 835840845 Ay Ay PRE® Thr Leu Pro G Gﬁle Thr Thr Pro Pro Ile Thr
Thr Pro 850855860 eolf-seql Pro Leu Thr Ile Asp Pro Ile Asn Leu Thr Gy

[ TherfthmshethrPely @en Leu Asp val Gly Asn Ala Asn Thr Gly Ser Leu
370 375 380

asn Thr Gly ser Tyr Asn Met Gly Asp Phe Asn Pro Gly Ser Ser Ash
385 390 395 400

Thr &1y Thr Phe Asn Thr Gly Asn Ala Asn Thr Gly Phe Leu Asn Ala
405 410 415

Gly Asn Ile Asn Thr Gly val Phe Asn Ile Gly His Met Asn Asn Gly
420 425 430

teu pPhe Asn Thr Gly Asp Met Asn Asn Gly val Phe Tyr Arg Gly val
435 440 445

Gly GIn Gly Ser Leu GIn Phe Ser Ile Thr Thr Pro Asp Leu Thr Leu
450 455 460

Pro Pro Leu GIn Ile Pro Gly Ile Ser val Pro Ala Phe Ser Leu Pro
465 470 475 480

Ala T1e Thr Leu Pro Ser Leu Asn Ile fro Ala Ala Thr Thr Pro Ala
485 490 495

asn Ile Thr val Gly Ala Phe Ser Leu Pro Gly Leu Thr Leu Pro %er
300 505 510

Leu Asn Ile Pro aAla Ala Thr Thr pro Ala Asn Ile Thr val Gly Ala
515 520 525

Phe Ser Leu Pro Gly Leu Thr Leu Pro Ser Leu Asn Ile Pro Ala Ala
530 5335 540

Thr Thr Pro Ala Asn Ile Thr val Gly Ala Phe Ser Leu Pro Gly Leu
545 550 555 560

Thr Leu Pro Ser Leu Asn Tle Pro Ala Ala Thr Thr Pro Ala Asn Ile
565 570 L75

Thr val Gly Ala Phe Ser Leu Pro Gly Leu Thr Leu Pro Ser Leu Asn
580 585 590
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865870875880 Ile Thr Thr Pro Pro Ile Thr Thr Pro Pro Leu Thr Ile AS Pro Ile
885890895 Asn Leu Thr Gy Phe Thr Leu Pro Gn Ile Thr Thr Pro Pro Ile Thr
900905910 Thr Pro Pro Leu Thr Ile Qu Pro lle Ay Val Ay Ay Phe Thr Thr
915920925 Pro Pro Leu Thr val Pro Ay Ile HS Leu Pro Ser Thr Thr Ile Gy

930935940 Ala Phe Ala Ile Pro Glye@H]' 00 Ay Tyr Phe Asn Ser ser Thr Ala
94595095596Q Pro ser Ay Asn ser Ay

Phe
Phe 965870 %@ayﬂAsrﬁ'ﬁSjrro 1“*s”‘é’P I?;'Ie éﬁr Vaze%é‘gexqaf e Asn Thr ASn Pro
Al a 980985 Gy Leu Leu Gly Gy Ser Gy Tyr Gn Asn Phe Gy Gy Leu ser
ser 99510001005 Gy phe Ser Asn Leu Ay Ser y Val ser Gy Phe Ala Asn Arg
1010'—1@’1%%%2%”@%}‘ e '-I?éuP'Pr B PHEUSEY af %Ba“‘@ef‘“\/zﬂhrv"a]r ser Gy Phe Al a
1025103 35 Asn Ile Ay j'I5hr Asn Leu Ala Gy Phe Phe Gn Ay Thr Thr Ser
104010451050 <210> 158 <211> 450 <212> PRT <213> Mycobacterium tubercul osis
<400prol 38a Msh Sk T ufaLe@ers@y \Phe @l LT rPrg Rroalev \F&er ?%’ Thr Ala Ser Ser
151093 ser Ile pro m&%ro Ala Gy VaPAsn Pro Ala Asp?%u Ala Ala G u
202530 Leu Ala Ala Val val Thr GQu ser val Asp Qu Asp Tyr Leu Leu Tyr

3540df% ser val Ala Ile pro Pro val The val Pro pro Ile Thr val Gly
645 650 635

Ala phe Asn Leu Pro Pro Leu GIn Ile Pro Glu val Thr 1le Pro Gln
660 665 670

Leu Thr Ile Pro Ala Gly Ile Thr Ile Gly Gly Phe Ser Leu Pro Ala
675 680 pa5

Ile His Thr GIn Pro Ile Thr val Gly GlIn Ile Gly val Gly Gln Phe
690 695 700

Gly Leu Pro Sser Ile Gly Trp Asp val Phe Leu Ser Thr Pro Arg Ile
705 710 715 720

Thr val Pro Ala Phe Gly I1e Pra Phe Thr Leu &ln Phe Gln Thr Asn
725 730 735

val pPro Ala Leu ¢In Pro Pro Gly Gly Gly Leu Ser Thr Phe Thr Asn
740 745 750

Gly Ala Leu ITe Phe Gly Glu Phe Asp Leu Pro Gln Leu Val val His
755 760 765

Pro Tyr Thr Leu Thr Gly pro Ile val Ile Gly Ser phe Phe Leu Pro
770 775 780

Ala phe Ash Ile Pro Gly Ile Asp val Pro Ala Ile Asn val Asp Gly
785 790 795 200

Phe Thr Leu Pro Gln Ile Thr Thr Pro Ala Ile Thr Thr Pro Glu Phe
305 2810 315

Ala Ile Pro Pro Ile Gly val Gly Gly phe Thr Leu Pro Gin Ile Thr
820 825 830

Thr aln Glu Ile I1e Thr Pro Glu Leu Thr Ile Asn Ser Ile Gly val
835 340 845

Gly Gly phe Thr Leu Pro ¢In Ile Thr Thr Pro Pro Ile Thr Thr Pro
850 855 2860
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eolf-seel Qu Cys Asp Ay An Trp val Leu Ala Ala Ay val Gn Ala net val
505560 G u Leu Asp ser Asp Qu Leu Arg val Ile Arg Asp Gy val Thr Arg
65707580 Arg Gn Gn Trp ser Ay Arg Pro Ay Ala Ala Leu Ay du Al a val
859095 Asp Arg Leu LEU LeU Gu Thr Asp Gn Ala Phe Gy Trp val Al a Phe
100105110 G u phe Ay val His Argemyf-@y Leu Gn Gn Arg Leu Ala Pro His
115120125 r o.Ley Al a Ar | Phe ro.Br rg Ile nmet val ser
1301%1%6“ E%G f{/es gey i;& gTEAr’?‘gr1 I\_%ﬁ ﬁhreﬁﬁpph&’g’@g“ H;lé Qgﬂg Hs Arg Qu Ala
145150155160 Il e Asp Arg Leu Leu Ala Thr d), Val Arg GQu val Pro G n ser
Arg 165170175 ser val__Asp val Ser Asp AS Pro.Fer Gy Phe Arg Arg Arg va
Al a 180185196 ¥ g aﬂ\?th’”Aérb’"@'"ﬁ T0% Ay R B aryP %’é@ r Hs Lys val Ile
Leu 195200205 ser Arg Cys val GQu val Pro Phe Ala Ile Asp Phe Pro Leu Thr
Tyr 210215220 Arg Leu Ay Arg Arg Hi's Asn Thr Pro Val Arg Ser Phe Leu Leu
G n 27528078524ty Phé Taryte yreIGnarle Ana ThewPra §r9yesEl Pro A u Leu val
Thr Al a 245250 val Arg Ala BGIy val val IFfe"Thr Gu Pro Leu Ala Ay

Thr Arg 260265270 Ala Leu Ay Arg Gy Pro Ala Ile Asp Arg Leu Ala Arg AS
Asp TheuPro pro Leu Thr Ile Glu Pro Ile Gly val Gly g;g Phe Thr Thr
915 920

Fro Pro Leu Thr val Pro Gly Ile His Leu Pro Ser Thr Thr Ile Gly
230 935 940

Ala Phe Ala Ile Pro Gly Gly Pro Gly Tyr Phe Asn Ser Ser Thr Ala
945 950 955 960

Pro Ser Ser Gly Phe Phe Asn Ser Gly Ala Gly Gly Ash Ser Gly Phe
965 970 975

Gly Asn Asn Gly Ser Gly Leu Ser Gly Trp Phe Asn Thr Asn Pro Ala
980 985

Gly Leu Leu Gly Gly ser Gly Tyr Gln Asn Phe Gly Gly Leu Ser ser
995 1000 1005

Gly Phe Ser Asn Leu Gly Ser Gly val Ser Gly Phe Ala Asn Arg
1010 1015 1020

Gly I1le Leu Pro Phe Ser val ala ser val val ser Gly Phe Ala

1025 1030 1035

Ash Ile Gly Thr Asn Leu Ala Gly Phe Phe Gln Gly Thr Thr sSer
1040 1045 1050

<210> 158

<Z211> 450

<212> PRT

<213 Mycobacterium tuberculosis

<400= 138

Met Ser Glu Leu Ser val Ala Thr Gly Ala val $er Thr Ala Ser Ser
1 5 10 15

ser Ile Pro Met Pro Ala Gly val Asn Pro Ala Asp Leu Ala Ala Glu
20 25 30

Leu Ala g;a val val Thr Glu Ser val Asp Glu Asp Igr Leu teu Tyr
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275280285 A u ser Asn ser Lys u lle Val Gu Hs Ala lle Ser val Arg ser
290295300 ser Leu u Qu Ile Thr Asp Ile Ala Qu Pro Gy ser Ala Ala va
305310315320 eolf-seql Ile Asp Phe net Thr val Ary Au Ary Ay ser va
GIl H's Leu Gy 325330335 Ser Thr lle Arg AIa Arg Leu Asp Pro Ser Ser Asp
Ar g rretAIaAIa.34345350LeuGlu‘Tébn] AIaval Thr Ala ser Ay
Ile ‘P}Lbcé@s%ﬂl 4138583608652 'ALEY &g & %1 Iﬂﬁé W'g Leu Asp A u cys
Pro Arg y Leu 370375380 Tyr ser Qy AIa val vaI nmet Leu ser Ala AS Gy
Gy Leu Asp Al a 385390395400 Ala Leu Thr Leu Arg Ala Ala Tyr dn val Ay
Ay Ay LWrAspr@erLéapggmmasgAﬁg Rl&a ACH \ASA| @150\/91 | The %gege Gu Ju ser Au
Pro & u Arg G u phe 425430 G u G u’Thr cys Qu Lys u ser Thr Leu Thr
Pro Tyr Leu val Al a 435440445 Arg G n 450 <210> 159 <211> 324 <212> PRT
<213zrgnEtoldot ern Gar tadiyeArd Posi @ y<4D0AT14 3@uMely Séw AAQpVEGI n val Pro Lys Pro
Hs Arg His His 1B Trp Arg 11e 153915

Asp Arg Leu Leuy Leu Glu Thy Asp Gln Ala Phe &ly Trp val Ala Phe
100 105 110

Glu Phe Gly val His Arg Tyr Gly Leu Gln Glh Arg Leu Ala Pro His
115 120 125

Thr Pro Leu Ala Arg val Phe Ser Pro Arg Thr Arg Ile Met val ser
130 135 140

Glu Lys Glu Ile Arg Leu Phe Asp Ala Gly Ile Arg His Arg Glu Ala
145 150 153 160

Ile Asp Arg Leu Leu Ala Thr Gly val Arg Glu val Pro GIn Ser Arg
165 17 173

ser val Asp val Ser Asp Asp Pro 5er Gly Phe Arg Arg Arg val Ala
180 185 190

val Ala val Asp Glu Ile Ala Ala Gly Arg Tyr His Lys val Ile Leu
195 200 205

ser Arg ¢ys val Glu val pPro Phe Ala ITe Asp Phe Pro Leu Thr Tyr
210 215 220

Arg Leu Gly Arg Arg His Asn Thr Pro val Arg Ser Phe Leu Leu Gln
225 230 235 240

Leu Gly Gly Tle Arg Ala Leu Gly Tyr Ser Pro Glu Leu val Thr Ala
245 250 255

val Arg Ala Asp Gly val val Ile Thr Glu Pro Leu Ala Gly Thr Arg
260 265 270

Ala Leu Gly Arg Gly Pro Ala Ile Asp Arg Leu Ala Arg Asp Asp Leu
275 280 285

Glu Ser Asn Ser Lys Glu Ile val Glu His Ala Ile Sar val Arg Ser
290 295 300

ser Leu Glu Glu Ile Thr Asp Tie Ala Glu Pro Gly Ser Ala Ala val
305 310 315 320
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Thr Arg Arg Thr Leu ser Lys Ser Trp Asp Asp Ser Ile Phe Ser G u 202530 ser
Ala G n Ala Ala Phe Trp Ser Ala Leu Ser Leu Pro Pro Leu Leu 354045 Leu Ay
net Leu Gy ser Leu Ala Tyr val Ala Pro Leu Phe Gy Pro 505560 AS Thr LELA
Pro Ala Ile Qu Lys ser Ala Leu ser Thr Ala H'S ser 65707580 Pil e phe Ser
Pro Sﬁ% val val Asn Gy Ile |le Qelfreedhr lle Gy 859095 eolf-seq

1001653 £GP | Ths ¥eh ;géuv#r pracat @y %{5 sgervad) 51 Ié> S @ Phe val Asp Al a
115120125 val val uAla Hs ASGn Thr Pro Leu Arg His Pro Val Arg An
130135140 Arg Phe Phe Ala Leu Phe Leu Tyr val val nmet Leu Val Phe Leu val
145159158160 & THR A%aLlet dspalronder var AsRl AQ gegr@aAAba Lys val Ser Gu
H s 165170175 Pro Gu Ser L& Ala ASO Leu Léd%Arg Tyr @y Tyr Tyr Pro
Al a 180185190 Leu Ile Leu Ay Leu Thr val Gy val Ile Leu Leu Tyr Arg va
Al a 19520020% Lew PRecPrdallPngl Leur RiD SEhrGid $TeAfgoles wbd Leu Ay Al a val
Leu 210215230 Ala Ile Ala VafOphe Leu Ile A &5 hr Leu Ay Leu Arg val Tyr
Leu 225230235240 Ala Trp Ile Thr Arg Thr Ay Tyr Thr Tyr Ay Ala Leu Ala

Thr Rr® 245280250 Ala ITe Phe Arg Leu Asp Glu Cys Pro Arg Gly Leu
370 375 380

Tyr 5er Gly Ala val val Met Leu Ser Ala Asp Gly Gly Leu Asp Ala
335 390 395 400

Ala Leu Thr Leu Arg Ala Ala Tyr Gln val Gly Gly Arg Thr Trp Leu
405 410 415

Arg Ala Gly Ala Gly Ile Ile Glu Glu Ser Glu Pro Glu Arg Glu Phe
420 425 430

Glu GTu Thr Cys Glu Lys Leu Ser Thr Leu Thr Pro Tyr Leu val Ala
435 440 445

Arg Gln
450

<210> 159
<211= 324
<212> PRT
«213> mMycobacterium tuberculosis

<400= 159
Met Ser Asp Gln val Pro Lys Pro His Arg His His Ile Trp Arg Ile
1 5 10 15

Thr Arg Arg ;Br Leu Ser Lys Ser Egp Asp Asp Ser Ile EBE ser Glu

ser Ala g;n Ala Ala phe Trp igr Ala Leu Ser Leu zgo Pro Leu Leu

Leu g%y Met Leu Gly Ser Egu Ala Tyr val Ala ggo Leu Phe Gly Pro

Asp Thr Leu Pro Ala Ile Glu Lys 5er Ala Leu Ser Thr Ala His Ser
65 70 75 80

Phe Phe Ser Pro Ser val val Asn Glu Ile Ile Glu Pro Thr Ile Gly
35 a0 95

Asp ITe Thr Ash Asn Ala aArg Gly Glu val Ala ser Leu Gly Phe Leu
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Ile Ala Phe Leu Leu Phe Ala Phe Phe Gy Gy Phe Ala Ile nmet Leu 260265270
Gn Au Au Trp Pro Ala Pro Ala 275280285
Thr Hs Ala Hs Arg Leu Ay Asn Trp Leu Lys Ala Arg Ile Ay val
Ay Thr Thr Thr Tyr Ser ser Thr Ala Gl
Pro Pro Ser

Gy Ala Qu Leu Pan Ala Al a val

305310315320 G:|L u

Ile

val

Ile

Leu

Leu

Ala

225

Ala

Ile

Gly

Thr

Gly

Glu

Ser

val

130

Phe

Thr

Pro

Ile

Fro

210

Ile

TP

Ala

Ala

His

290

Thr

Pro

Leu

115

Glu

Phe

Ala

Glu

Leu

195

val

Ala

Ile

Phe

Glu

Ala

Thr

Fro

0d

Trp

Ala

Ala

Pro

ser

180

Gly

Pro

val

Thr

Leu

260

Leu

His

Thr

Ser

Ala Gly ser

His

Leu

val

165

Leu

Leu

Leu

Phe

Arg

Leu

Asn

Arg

Tyr
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