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Tuberculosis is far from being controlled for different reasons: poor patient 

compliance with the prescribed standard-of-care in areas with limited resources, exacerbation 

of TB epidemics due to HIV coinfection, poor performance of BCG vaccination which is 

ineffective in protecting adults. In view of the increasing worldwide threat of TB and the 

5 inherent complexity of the Mtb infection and anti-m ycobacteri al immune response, there 

remains a need for improved vaccine strategies for diagnosing, preventing and treating 

tuberculosis, especially in endemic regions. 

The present invention fulfils this and other needs by providing an immunogenic 

combination of Mtb antigens that is tailored for all phases of the natural course of infection. 

10 This technical problem is solved by the provision of the embodiments as defined in the 

claims. 

Other and further aspects, features and advantages of the present invention will be 

apparent from the following description of the presently preferred embodiments of the 

invention. These embodiments are given for the purpose of disclosure. 

15 BRIEF SUMMARY 

The present invention relates generally to an immunogenic combination comprising at 

least 5 different antigens or nucleic acid molecules encoding the at least 5 antigens, wherein 

said antigens are independently obtained from a Mycobacterium species, wherein the at least 

5 mycobacterial antigens are selected from, the group consisting of from the group consisting 

20 of ESAT-6 (Rv3875). TB !• O.-t i£-/0288V A.g85B (Rvl886). RpfB. RpfD. RvOlll. Rv0569. 

Rvl733e, R.vl807, Rvl.813, Rv2029c. Rv2626. Rv3407 and Rv3478. and particularly from a 

Mycobacterium species of the tuberculosis complex such as Mycobacterium tuberculosis 

{Mtb). A data mining scoring system was developed and used to classify a panel of Mtb 

antigens based on their immunogenicity and protection properties. Upon sequence alignment, 

25 biochemical and bioinformatics prediction studies, 14 Mtb antigens were selected and 

combined into antigen/vector combination and fusion polypeptides. 

In one embodiment, the antigen combination of the invention is multiphasic where the 

at least 5 mycobacterial antigens are from two or the three phases of the natural course of a 

Mycobacterium infection, namely the active, latent and resuscitation phases. The 

30 mycobacterial antigens can be employed/expressed in the form of mixture or in one or more 

fusion polypeptide(s) as described herein. 

The present disclosure also concerns fusion polypeptides of specific mycobacterial 

antigens, nucleic acid molecules and vectors encoding/expressing such fusion polypeptides 

and compositions comprising or encoding said fusion polypeptides as well as methods of 
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preparing said fusions, vectors and compositions. The present disclosure also relates to 

antibodies against such mycobacterial antigens and fusion polypeptides. It further relates to 

the use of such immunogenic combinations, fusion polypeptides, nucleic acid molecules, 

vectors, compositions or antibodies for the purpose of the diagnosis, prevention, or treatment 

5 of a Mycobacterium infection or ameliorating a condition associated with a Mycobacterium 

infection. 

A further embodiment includes a method of treating, preventing or inhibiting a 

Mycobacterium infection or ameliorating a condition associated with Mycobacterium 

infection in a subject in need thereof, comprising providing or administering this 

10 immunogenic combination, fusion polypeptide, nucleic acid molecule, vector or composition. 

Still a further embodiment concerns a method of eliciting an immune response in a 

subject in need thereof, comprising providing or administering this immunogenic 

combination, fusion polypeptide, nucleic acid molecule, vector or composition, for the 

purpose of inducing or stimulating an immune response in this subject or for preventing or 

15 treating a Mycobacterium infection. 

Still yet an embodiment provides a kit of parts comprising a plurality of containers and 

instructions for providing or administering to a subject this immunogenic combination, fusion 

polypeptide, nucleic acid molecule, vector or composition. 

Another embodiment provides a kit of reagents for antibody assay for diagnosis of a 

20 Mycobacterium infection (e.g. tuberculosis) comprising this immunogenic combination, 

fusion polypeptide, nucleic acid molecule, vector or composition. 

The disclosed antigen combination offers improved and unexpected immunogenic 

properties (e.g. level, quality and/or scope of the immunogenic response) as compared to the 

individual antigens. 

25 fe-a&e&eiHispeeMlhe present Meyeatieft-disclosure also relates to a fusion polypeptide 

comprising two or more mycobacterial antigens comprised or encoded by the immunogenic 

combination disclosed herein. 

In yet another aspect, there is provided a nucleic acid molecule encoding said at least 5 

mycobacterial antigens comprised in the immunogenic combination -pel-ypepticte 

30 as disclosed herein. 
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Yet another aspect relates to a vector comprising one or more nucleic acid molecule(s) 

disclosed herein. 

Still another aspect relates to a process of producing an infectious virus particle 

comprising the steps of (i) introducing the viral vector disclosed herein into a suitable cell 

line, (ii) culturing said cell line under suitable conditions so as to allow the production of said 

infectious viral particle, (iii) recovering the produced viral particle from the culture of said 

cell line, and (iv) optionally purifying said recovered viral particle. 

Another aspect relates to a host cell comprising the immunogenic combination, the 

fesief^pelypeptMej-the nucleic acid molecule or the vector as disclosed herein. 

10 Still another aspect relates to a method for recombinant production of the 

mycobacterial antigens comprised or encoded by the immunogenic combination eiF-in the 

fei0fi-|>©lypeptM€^disclosed herein, which comprises the steps of (i) introducing a vector into 

a suitable host cell to produce a transfected or infected host cell, (ii) culturing in-vitro said 

transfected or infected host cell under conditions suitable for growth of the host cell, (iii) 

15 recovering the cell culture, and (iv) optionally, purifying the mycobacterial antigen(s) or the 

fusion polypeptide from the recovered cell and/or culture supernatant. 

Yet another aspect relates to a composition comprising at least one of the 

immunogenic combination, ef^peiyp^kkfr-the nucleic acid molecule, the vector or 

the host cell as disclosed herein or any combination thereof. 

20 Still yet another aspect relates to the use of the immunogenic combination, tfee-ft XXtjiXjiX 

<Hl /: ^ -the nucleic acid molecule, the vector, the host cell or the composition as 

disclosed herein, in the manufacture of a medicament, for preventing or treating a 

Mycobacterium infection or any disease and pathologic condition caused by or associated 

with such a Mycobacterium infection. 

25 es-teAlso disclosed is an antibody which selectively binds to at 

least one of the mycobacterial antigens comprised in or encoded by the immunogenic 

combination or the fusion polypeptide, the nucleic acid molecule, the vector, the host cell or 

the composition as disclosed herein. 

A-4Further -to disclosed is a method for the detection and/or 

30 quantification a mycobacterial antigen in a biological sample taken from a subject infected or 

susceptible to be infected by a Mycobacterium which comprises the steps of bringing said 

biological sample into contact with an antibody disclosed herein as reagent under conditions 

allowing the 
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formation of a complex between the mycobacterial antigen and the antibody reagent and 

detecting and/or quantifying the formation of said complex by any appropriate means. 

Still a further aspect " relatesdisclosed, is a kit of reagents for diagnosis a 

5 Mycobacterium infection for antigen assay comprising the antibody disclosed above and for 

antibody assay comprising the immunogenic combination or the fusion polypeptide, the 

nucleic acid molecule, the vector, the host cell or the composition disclosed herein. 

The present disclosure is particularly useful in the context of immunotherapy as stand 

alone or as BCG booster for preventive or therapeutic purposes in the Mycobacterium 

10 infection field, e.g. preventing Mtb infection and/or prevention of primary TB and/or 

prevention of reactivation in latently infected subjects. It can also be used in association with 

standard (e.g. antibiotic-therapy) or any other novel treatment that is currently developed (e.g. 

small direct or indirect inhibitor molecules; antibodies or immunotherapeutics, etc). The 

present disclosure is also useful in the veterinary field, for example to reduce or abolish the 
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Claims 

1. An immunogenic combination comprising at least 5 different antigens or nucleic acid 

molecules encoding the at least 5 antigens, wherein said antigens are independently obtained 

from a Mycobacterium species, wherein the at least 5 mycobacterial antigens are selected 

from the group consisting of from the group consisting of ESAT-6 (Rv3875), TBI0.4 

(Rv0288), Ag85B (Rvl886), RnfB. RpfD, RvOlll, Rv0569. Rvl733c, Rvl807. Rvl813. 

Rv2029c. Rv2626, Rv3407 and Rv3478. 

10 2. The immunogenic combination according to claim 1, wherein the mycobacterial antigens 

are obtained from a Mycobacterium species of the tuberculosis complex selected from the 

group consisting of M. tuberculosis {Mtb), M. bovis, M. bovis BCG, M. africanum, M. 

canetti, M. caprae, and M. microti. 

15 3. The immunogenic combination according to claim 1 or 2, wherein said immunogenic 

combination comprises or encodes mycobacterial antigens from at least 2 different infection 

phases selected from the group consisting of active, resuscitation and latent phases. 

4. The immunogenic combination according to claim 3, wherein said immunogenic 

20 combination is multiphasic comprising or encoding at least one antigen from the active 

infection phase, at least one antigen from the resuscitation infection phase and at least one 

antigen from the latent infection phase. 

5. The immunogenic combination according to claim 3 or 4, wherein said antigen(s) of the 

25 active phase is/are selected from the group consisting of ESAT-6 (Rv3875). CFP-10 

(Rv3874), TB10.4 (Rv0288), Ag85A (Rv3804), Ag85B (Rvl886), Rv3619, Rv3620 and 

PPE family proteins Rv3478 and Rv2608. 

6. The immunogenic combination according to claim 5, wherein said immunogenic 

30 combination comprises or expresses at least ESAT-6 (Rv3875), Ag85B (Rvl886) and 

TBI0.4 (Rv0288). 

7. The immunogenic combination according to claim 3 or 4, wherein said antigen(s) of the 

latent phase is/are selected from the group consisting of Rv0081, RvOlll, Rv0198, Rv0569, 
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Rv 1733c, Rvl735, Rvl737, Rvl 806, Rvl807, Rvl 813, Rv2005c, Rv2029c, Rv2032, 

Rv2626, Rv2627, Rv2628, Rv2660c, Rv3407 and Rv3812. 

8. The immunogenic combination according to claim 7, wherein said antigen(s) of the latent 

5 phase is/are selected from the group consisting of RvOlll, Rv0569, Rvl 733c, Rvl807, 

Rvl813, Rv2029c, Rv2626, and Rv3407. 

9. The immunogenic combination according to claim 3 or 4, wherein said antigen(s) of the 

resuscitation phase is/are selected from the group consisting of RpfA, RpfB, RpfC, RpfD 

10 and RpfE. 

10. The immunogenic combination according to claim 9, wherein said immunogenic 

combination comprises or expresses at least RpfB and RpfD. 

H»tm«M>genie-eefrfM«atie»~eeffi^mes-ep-eBee€tes-at4ea5t-§M»yee^ 

(Rv33^)r-€H*-l»-(fo3834)r^ 

Ag8§Ar^Rv^8Q4)rAgSgB-(Rv4m)r-Rv3619, 

RvOO^VRyOj^-RvOmrftvO^M^nBSc, 

20 Rv24»0^-Rv2029^---Rv2032-r--Rv2626. Rv2627, Rv2628r4ly366Q6H^4Q7-ftvM?8r^ 

R-V-3S4-2, 

4-211. The immunogenic combination according to claim 444, wherein the at least 5 

mycobacterial antigens are selected feefflnfee-gFeti^-eeasistiiig'-'ef freiB4h^^fe«p-^easfe#ftg 

25 11 1-R-vOS69v 

R^m^r^4M)7, Rvl813, Rv2029er4^63#H*v^407-^d4^M7*^ 

the group of polypeptides comprising an amino acid sequence at least 80% homologous or 

identical to any of SEQ ID NO: 1-24. 

30 4-3-12. The immunogenic combination according to anyone of claims 1 to 4—11, wherein said 

immunogenic combination comprises or encodes the mycobacterial antigens in the form of 
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separate polypeptides or in the form of one or more fusion polypeptides or both in the form 

of separate antigen(s) and fusion(s). 

4-4r-^-fasieB^eiypepti4e--ee^^ or i»ef&-ffly6ebaeteFial--8Bttge«s comprised-er 

eaeeded-by • th&4mmimegaftie-6effibiaatiea-aeeeFdmg-te-Qfiyon:&-e-f-elaimS' • 5- te • 12v 

45. The fusion petypeptide-aeeerding to claiffl-44-eemprising at least 2 polypeptides selected 

feem-fee-gimip •ofpolypep&des-eeHtprising--an amiae-aeld seqw^aee-at4eas^-8#%4dentical te 

4-6; The ifesi«H-pel^^tide-a6ee^fa^4e-ekiH^44--ef-4#r;wh&rein saM-fesies polypeptide 

comprises^ayeebaetefial-aatigeBS-of the s«a^-iafeetieH-phaseT 

17. Tfae-fem»^i3etypeptMe--aeeef4fflgHe--eteffl-4-4~-e^44r^;¥tt^fw^ 

0Offlprises--fflye©baeterial—afitigeas-lkwB~-4w©-difi©F@iit-ifrfeeti©^^ 

aetFv%-F©f»{K5iMief^-a»^^ 

4-gr-T^-feMefr-pelypeptid0-aeeording-4e-^teifl3-4^-^rf7i-wheFeffl. said fusiefl-pelypeptide4s 

selected-freair^fee-gFeBp-eeflststiBg of: 

fi-h A-faskm-pelyptfpti de com^¥mskg-Mr-tubereulesis antigeas-Rv2029c, Rv2626-, 

Rv4-333e-tm«l-Rv0111; 

(ii ) A-fesiea-pelypeptide Gem^ism^dr^ube^eukmi^-^Mi^iis R V0^49;-RV-1-84-^T 

and RvlSOTi 

(iii ) A-fesiea-pelypeptide mm^ms^-M^ubermtkms-^mXigens Ag&§Br-TB4-0r4 

aad-ESAT^f 

(iv ) A^ttsieft^e4ypeptMe "eemp4siBg^Mr-tuberculosis' antigens' Rpffi-aad-^pfBf 

(v) - A fusion polypeptide comprising—A£- tubercuU-ms antigens RpfB, RpfD, 

AgSSB^F&^M-and ESATfe 

fvi-) Ar-featon-polypeptide c<miprm^g-MT--4Hben'iilosis aatigefts Ag85B. R-v2626, 

fv4i~) A-fekHV-polypeptide comprising M. ?»^fyt'^/^^{mtiget>»-R-v24429-,--:-F4j40r4; 

BSAT6-afid-R¥04-14t^Mi 
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fv+tt4—A fasiea-pelypep#d&-6eiH^Sfflg-M. tubcmulmis-aB^em-A^§B, Rv2626 

4-9. The lastear-pelypeptMe—aeeefding-to' •clalffl--4^T-^wte;eiB-saM--^ion p0lyp€p#d^4s 

seteeted-#em4h^ipmqp-ef:j3€4ypepty^--6eH*^^ sequence whkfr-eshilnts 

ay^ast-8#%44ei#fcy^4iMfiyeB«-ef4fea4el}ewiHf~asHfie-^ei4-seftieaees 

•—the-affl«i€Haei4--se€pMSH-eeH3howfiHffi-iyi^^^ 

te-aftfia^mat-ely-position 50fe 

•—fee-amme-ae-id sequence sh^wiA-SEQ4&-^:0^94mffi-^pp¥ejeffl-ately-yesttieflr4Q 

*—tkmme acid sequeae^hewH4fr-SEQ4P^N^)^#^»^ppfejafaQtely-pesi#efl^2 

to ••appre?mMttdy-pesittefl-^^7 

•—fe^-aHHRe-aeM-seqiieftee-sbewK in SBQ-t&-MQ: 31 feeaft-apfffej^ 

te-app;e«fflatefy^©si#eB-^^ 

*—fee-amiae aeid-seqtteft6e-A0WB-4B-^EQ4B-^Qf-^3-#eHb^ipprejatftatety-yesMefr42 

te-appfeximately position 8-5-S--

«—the amino acid sefttefl6e-^hewflr4fi-^EQ4D NO: 33 from appmx-ifflateiy position 10 

to approximately posit-km-S^ 

*—the (tmin<^aekk^quenoe shown in SHQ [D NQT-34 from approximately pos&oft-£5 

•—th«-^raHio-a€M~-sa€t«€fte©-sh£wiMfr4®Q4^ 

te ap-prO'XHHfltely^esi#efi-j-Q9^f 

•—th^-aaAe-^«jHjefuefle^-shewft4fl--SEQ4l>4^Q^^-#eBa~-appf^im.ately pesttieB-~3^ 

te-appfejrimately position 95(>: 

•—the amino a€4d-se^tmetM4HH¥fh4R-4»EQ40--N-0: 37 from approximately-position 3-2 

to-appro.x imatel y posrtkm-fr&k 

*—fee--gffffl«--aa^--se€f*i«^^ NO: 3#--from apprejamatelyiaesitieB-^? 

to-approximately petition 932rOf 

«—fee-amiae-aei^-seqamee-AewHhjfi-SBQ^P-NOf-S^-feem ••appgejaaaatety positiea-^7 

te-appfexmaMy^esitioflr-Sa-H^ftd 

wjwet«-^^l-afmfH»-aek4 sequence further comprises mi iaitiatefrMetr 
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18 • e^^4#7-wh^3mR--say-&^,0fr^elypeptMe 

fertheF-^empme&-^propriate taff^tffi^iaep#de(s)--mtetw^--sigM^ 

pept+tbsr 

24-13. A nucleic acid molecule encoding said at least 5 mycobacterial antigens comprised in 

the immunogenic combination according to anyone of claims 5 to ^3—12er- the fasiea 

pelypej?tMe-a60ef#B^4e--aflyeB^-e^taiffls 14 to 20. 

2214. The nucleic acid molecule according to claim 34-13, which exhibits at least 80% 

identity, with the nucleotide sequence shown in any of SEQ ID NO: 40-51 or a fragment 

thereof. 

3315. A vector comprising one or more nucleic acid molecule(s) according to claim 34-13 or 

22J_4. 

3416. The vector of claim 3315. wherein said vector is a plasmid or a viral vector selected 

from the group consisting of retrovirus, adenovirus, adenovirus-associated virus (AAV), 

poxvirus, herpes virus, measles virus, foamy virus, alphavirus, vesicular stomatis virus. 

3517. The vector of claim 3416. wherein said vector is a E1 -defective adenoviral vector. 

36-18. The vector of claim 3416, wherein said vector is a poxvirus vector selected from the 

group consisting of fowlpox, canarypox and vaccinia virus vector. 

3719. The vector of claim 3618, wherein said vaccinia virus vector is Copenhagen, Wyeth, 

NYVAC and modified Ankara (MVA) strains. 

38-20. The vector of claim 331 5, wherein said vector is a bacterium cell selected from the 

group consisting of M. bovis BCG. Lactobacillus, Listeria, Salmonella and Pseudomonas. 

3921. The vector according to anyone of claims 33-15 to 38-20 which is selected from the 

group consisting of: 
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i. A vector encoding a fusion polypeptide comprising Rv2029c, Rv2626, Rvl733c 

and RvOlll and a fusion polypeptide comprising RpfB, RpfD, Ag85B, TB10.4 

and ESAT-6; 

ii. A vector encoding a fusion polypeptide comprising Rv2029c, Rv2626, Rvl 733c 

and RvOlll, a fusion polypeptide comprising RpfB, RpfD, Ag85B, TB10.4 and 

ESAT-6 and a fusion polypeptide comprising Rv0569, Rvl813, Rv3407, Rv3478 

and Rvl 807; 

iii. A vector encoding a fusion polypeptide comprising Rv2029c, Rv2626, Rvl733c 

and RvOlll, a fusion polypeptide comprising RpfB, RpfD, Ag85B, TBI0.4 and 

ESAT-6 and a fusion polypeptide comprising Rv0569, Rvl813, Rv3407, Rv3478 

and Rvl 807; 

iv. A vector encoding a fusion polypeptide comprising Ag85B, Rv2626 RpfB, RpfD 

and Rvl733 and a fusion polypeptide comprising Rv2029c, TBI0.4, ESAT-6 and 

RvOlll; 

v. A vector encoding a fusion polypeptide comprising Ag85B, Rv2626 RpfB, RpfD 

and Rvl 733, a fusion polypeptide comprising Rv2029c, TB10.4, ESAT-6 and 

RvOlll and a fusion polypeptide comprising Rv0569, Rvl813, Rv3407, Rv3478 

and Rvl 807; and 

vi. A vector encoding a fusion polypeptide comprising RpfB, RpfD, Ag85B, TB10.4 

and ESAT-6 and a fusion polypeptide comprising Rv0569, Rvl813, Rv3407, 

Rv3478 and Rvl 807. 

3022. The vector according to anyone of claims 2-3 15 to 29-21 which is in the form of 

infectious virus particles. 

34-23. A process of producing an infectious virus particle comprising the steps of (i) 

introducing the viral vector of anyone of claims 34-16 to 27-19 and 2-9-21 to -30-22 into a 

suitable cell line, (ii) culturing said cell line under suitable conditions so as to allow the 

production of said infectious viral particle, (iii) recovering the produced viral particle from 

the culture of said cell line, and (iv) optionally purifying said recovered viral particle. 
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3324. A host cell comprising the immunogenic combination of anyone of claims 1 to 4-3-12. 

th«~fesi©i^f>elyp«f^e-©f4fflye«e-e4^^ nucleic acid molecule of anyone of 

claims 34-13 to 33-14 or the vector of anyone of claims 33-15 to 3-022. 

33-25. A method for recombinant production of the mycobacterial antigens comprised or 

encoded by the immunogenic combination of anyone of claims 1 to 43-12er-4B-4h&-fesieB 

which comprises the steps of (i) introducing a 

vector into a suitable host cell to produce a transfected or infected host cell, (ii) culturing in-

vitro said transfected or infected host cell under conditions suitable for growth of the host 

10 cell, (iii) recovering the cell culture, and (iv) optionally, purifying the mycobacterial 

antigen(s) or the fusion polypeptide from the recovered cell and/or culture supernatant. 

3426. The method of claim 3325. wherein said suitable host cell is an E coli host cell and in 

particular a E. coli strain carrying the D13 prophage in its genome. 

34 27. A composition comprising at least one of the immunogenic combination of anyone of 

claims 1 to 4-312, fee-fusion polypeptide-of-anyone of-stems 14 to 20, the nucleic acid 

molecule of anyone of claims 34-13 to 3314, the vector of anyone of claims 23 15 to 30-22 

or the host cell of claim 33-24 or any combination thereof. 

3428. The composition of claim 3-5--27 which further comprises a pharmaceutical^ 

acceptable vehicle. 

3729. Use of the immunogenic combination of anyone of claims 1 to 4312, 

polypeptide of anyone of el-aims 14-to-30;-thc nucleic acid molccule of anyone of claims 34-

13 to 3-214. the vector of anyone of claims 33-15 to 3022. the host cell of claim 33-24 or the 

composition of anyone of claims 35-27 or -36-28 in the manufacture of a medicament for 

preventing or treating a Mycobacterium infection or any disease and pathologic condition 

caused by or associated with such a Mycobacterium infection. 

30 

48-30. The use according to claim 3729, for preventing infection or delaying the 
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risk of infection with a Mycobacterium in a subject in need thereof, especially a subject who 

has been in close contact with an infected individual having developed an active disease. 

3931. The use according to claim 37-29, for treating an active disease in a subject infected 

5 with a Mycobacterium species and especially M. tuberculosis. 

4032. The use according to claim 3729, for preventing or treating reactivation in a subject 

latently infected with a Mycobacterium species and especially M. tuberculosis. 

10 44-33. The use according to claim 3729, as a BCG booster. 

4234. The use according to anyone of claims 37-29 to 44-33 wherein the medicament is used 

in association with one or more chemotherapeutic drug(s) effective against a Mycobacterium 

infection, and especially one or more antibiotic chemotherapy. 

15 

4335. The use according to anyone of claims 37-29 to 4234, for inducing or enhancing an 

immune response in the administered subject. 

4436. The use according to claim 4335, wherein said induced or stimulated immune 

20 response is a CD4+ and/or CD8+-mediated T cell response directed to a mycobacterial 

antigen/epitopc. 

45T-AH—afitibedy-wMeh—s©l©etivel)L-bi334s-4e™a^4eest-eBe-efL4h€-^fiye6bflsteHal-Tffltig©B5 
-t-P . aemprised in or encoded by th^4fflmun<»geme^->fflbinat4efir-ef-ttfty<^H^f-ektiffi^-4-4e-4^-t>f 

v+tHffHr-21 to 22, the vecto^-of anyone of okHffK7-23-4fHj(.), the host cell of--ehtHK-~33-~ef--#H; 

eetaposition of anyone of cl aims--3-5-t^r-36T 
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46. A method fef-^te-deteefebB-aH^/ef-qaaBttfiegtieH-a^HyeebaeteaFtd-antigen in 3r%ielegieat 

safflpte-takaa from a SB^eet4flfeeted-eg-^«S€g|3#Me-4€)-h€-4flfe6ted-4>y a Myc-obaeteffHH* 

which. comprises4h^-ste|?&-el1te4Bgffi^ay-%i0legiea+^£HBpte4fite^efltact w4#Fthe-3fltibe4y 

of-ekiffl-45-iis^:eageat-«B^F-^e»di#©Bs-^liewfflg-4fe^»riHatiefi-0l:-a-eeBaf4e?^-to 

fflyeebaetee«l~-arfgefr-a«€l-4h^-~a«#feedy-~~F©ageH4r-^^ 

fef»alMffl-^;^ai4~€ei»pteeby-aHy:~app:BpH«te^H«afiS7 

47. A kit of reagea!s-fef-€ltagftesis-»-My6eka6tera«B-4afeetiefl-fef-a5B^eft-assay compmiag 

10 the antibody of claim-44-^fl44ef-a3^tibody-ass6y-eeapasH%-fee- immunogenic eembiaatieft 

ef1«iyefi«-el:-ela3»s-4-te-4-3-e?-fee-fesieH-peiypeptide-elLaHy©»e--©f-eteHH^-4-4-4e-54)7-#ie 

maetei^BM-m0te0aj«-e#^ayBfl^-^Maigis-^4-4e-33r4he-veetef-el:-aayefle of-Glaams-23-te-3^ 

thejiesteeti-ef^lram-^S-erthe-eefHpesitieH-ef^flyeBe-ef^Mms-^S-eF-^T 


