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0000000000010 00000000000000000O00 (M.tuberculosis)O
000000000000 000O0000O000000000O00000000000O0
000000000000 00C0D0O000O0O0O00DO0DO0NOD0100000000000
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Seq IDNO | % /%7 BOLFR BLF

Seq ID#1 | TBFG_13463 MTINNQFDDADTHGATSDFWCDAEWAGLRGPVAAGLGRA
ALVGYLSVPQGWTEANQANLAAGTEAEPNQALGWLPMQDI
DAAAEAAAQPSHALGWLPIEEIDAAASDDGEVSSSPQLPPRP
FMMPHTPSGG

SeqID#2 | Mtub2 17866 | MIDDRHKSTRRTCNHGGITWRVAATSARSARSLATTHPEAG
HYGLATWFTRMDAMTAPT

SeqID#3 | Rv2654c¢ MSGHALAARTLLAAADELVGGPPVEASAAALAGDAAGAW 10

RTAAVELARALVRAVAESHGVAAVLFAATAAAAAAVDRG
DPP

Seq ID#4 | Rv3845 MDRVRRVVTDRDSGAGALARHPLAGRRTDPQLAAFYHRLM
TTQRHCHTQATIAVARKLAERTRVTITTGRPYQLRDTNGDP
VTARGAKELIDAHYHVDTRTHPHNRAHTDTMQNSKPAR
SeqID#5 | Rv1495 MNAPLRGQVYRCDLGYGAKPWLIVSNNARNRHTADVVAV
RLTTTRRTIPTWVAMGPSDPLTGY VNADNIETLGKDELGDY
LGEVTPATMNKINTALATALGLPWP

Seq ID#6 | Rv0840c¢ MEGTIAVPGGRVWFQRIGGGPGRPLLVVHGGPGLPHNYLAP
LRRLSDEREVIFWDQLGCGNSACPSDVDLWTMNRSVAEMA
TVAEALALTRFHIFSHSWGGMLAQQYVLDKAPDAVSLTIAN
STASIPEFSASLVSLKSCLDVATRSAIDRHEAAGTTHSAEYQA
AIRTWNETYLCRTRPWPRELTEAFANMGTEIFETMFGPSDFR
IVGNVRDWDVVDRLADIAVPTLLVVGRFDECSPEHMREMQ
GRIAGSRLEFFESSSHMPFIEEPARFDRVMREFLRLHDI 30

SeqID#7 | Rv1677 VTHSRLIGALTVVAIIVTACGSQPKSQPAVAPTGDAAAATQV
PAGQTVPAQLQFSAKTLDGHDFHGESLLGKPAVLWFWAPW

CPTCQGEAPVVGQVAASHPEVTFVGVAGLDQVPAMOQEFVN
KYPVKTFTQLADTDGSVWANFGVTQQPAYAFVDPHGNVDV
VRGRMSQDELTRRVTALTSR
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oodono
Seq IDNO | BR¥ > _Z7E [HLAZ 5 XII=F F— 7 DS
SeqID# | TBFG_13463 AALVGYLSVPQGWT
SeqID# | IBFG_13463 QALGWLPMQDIDAAA
SeqID#10 | TBFG_13463 RPFMMPHTPSGGaa
Seq ID#11 | Mtub2_17866 GGITWRVAATSARSA
SeqID#12 | Mtub2_17866 GHYGLATWFTRMDAMTAPT
Seq ID#13 | Rv0840c VWFQRIGGGPGRPLLVVHGGPGLPH
SeqID#14 | Rv0840c HSWGGMLAQQYVLDKAPDAVS
Seq ID#15 | Rv0840c VSLTIANSTASIP
SeqID#16 | Rv0840c ASLVSLKSCLDVA
SeqID#17 | Rv0840c SDFRIVGNVRDWD
Seq ID#18 | Rv0840c SRLEFFESSSHMP
SeqID#19 | Rv0840c DRVMREFLRLHDI
SeqID#20 | Rv3845 MDRVRRVVTDRDSGAGA
SeqID#21 | Rv3845 PQLAAFYHRLMTTQRHC
SeqID#22 | Rv3845 ATIAVARKLAERT
SeqID#23 | Rv3845 RPYQLRDTNGDPV
SeqID#24 | Rv3845 AHYHVDTRTHPHN
Seq ID#25 | Rv2654c DELVGGPPVEASAA
SeqID#26 | Rv2654c GAWRTAAVELARALVRAVAESHGV
Seq ID#27 | Rv2654c AAVLFAATAAAAAA
SeqID#28 | Rv1677 SRLIGALTVVAIIVTACGSQPK
SeqID#29 | Rv1677 APVVGQVAASHPEV
SeqID#30 | Rv1677 PEVTFVGVAGLDQVP
SeqID#1 | Rv1677 QEFVNKYPVKTFTQLADTD
SeqID#32 | Rv1677 SVWANFGVTQQPA
SeqID#33 | Rv1677 VDVVRGRMSQDELTRRVTALTSR
Seq ID#34 | Rv1495 QVYRCDLGYGAKPWLIVSNNARNRHTA
SeqID#35 | Rv1495 QVYRCDLGYGAKPWLIV
SeqID#36 | Rv1495 KPWLIVSNNARNRHTA
SeqID#37 | Rv1495 ADVVAVRLTTTRRTIP
SeqID#38 | Rv1495 PTWVAMGPSDPLT
SeqID#39 | Rv1495 TGYVNADNIETLGK
SeqID#40 | Rv1495 ATMNKINTALATALGL
ooooOooad
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gooooao

Oo0o0o0oaod
Seq IDNO | BRBEZ U JE HLAZ 5 RIIx=t b —7 OEF
SeqID#41 | TBFG 13463 ADTHGATSDFW
SeqID#42 | TBEG 13463 GPVAAGLGRAAL
SeqID#43 | TBFG_13463 VGYLSVPQGW
SeqID#44 | TBFG 13463 TEAEPNQALGWLPM
SeqID#45 | TBFG 13463 AEAAAQPSHALGWL
SeqID#46 | TBEG 13463 LPIEEIDAAASD
SeqID#47 | TBFG_13463 GEVSSSPQLPPRPFMM
SeqID#48 | TBFG 13463 RPFMMPHTPSGG
Seq ID#49 | Mtub2_17866 STRRTCNHGGITWR
SeqID#50 | Mtub2 17866 ITWRVAATSARSAR
SeqID#51 | Mtub2_17866 ATTHPEAGHYGL
SeqID#52 | Mtub2_17866 EAGHYGLATWFTR
SeqID#53 | Rv2654c HALAARTLAAA
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Seq ID#54 | Rv2634c¢ TLLAAADELV
SeqID#55 | Rv2654c¢ AALAGDAAGAW
SeqID#56 | Rv2654c RTAAVELARALVRAV
SeqID#57 | Rv2654c AESHGVAAVLFAA
SeqID#58 | Rv2654c VLFAATAAAAAVDR
SeqID#59 | Rv3845 RRTDPQLAAFYHR
Seq ID#60 | Rv3845 HTQATIAVARKLAER
SeqID#61 | Rv3845 RTRVTITTGRPYQLR
Seq ID#62 | Rv3845 KELIDAHYHVDTR
SeqID#3 | Rv3845 DTRTHPHNRAHT
Seq ID#64 | Rv3845 RAHTDTMQNSKPAR
Seq ID#65 | Rv1495 VYRCDLGYGAKPWLI
Seq ID#66 | Rv1495 HTADVVAVRLTTIR
SeqID#7 | Rv1495 LTTTRRTIPTWVA
SeqID#68 | Rv1495 YLGEVTPATMNKI
SeqID#9 | Rv1495 ALATALGLPW
Seq ID#70 | Rv0840c GTIAVPGGRVWFQR
SeqID#71 | Rv0840¢ LPHNYLAPLRR
SeqID#72 | Rv0840¢ NSACPSDVDLWTMNR
SeqID#73 | Rv0840c AEMATVAEALALTR
SeqID#74 | Rv0840c¢ AEALALTRFHIFS
Seq ID#75 | Rv0840¢ LTRFHIFSHSW
SeqID#76 | Rv0840c GMLAQQYVLDK
SeqID#77 | Rv0840c¢ LTIANSTASIPEFSA
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SeqID#90 | TBFG_13463 AAGTEAEPNQALG

SeqID#1 | TBFG_13463 DIDAAAEAAAQPSHA

SeqID#92 | TBFG_13463 EIDAAASDDGEV

SeqID#93 | TBFG_13463 FMMPHTPSGG
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10

20

30



(30) JP 2017-526742 A 2017.9.14
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SeqID#7 | TBFG_13463 MTINNQFDDADTHGA

SeqID#98 | TBFG_13463 SVPQGWTEANQ

SeqID#99 | TBFG_13463 TINNQFDDADTHG

Seq ID#100 | TBFG_13463 WLPMQDIDAAA

Seq ID#101 | Mtub2_17866 KSTRRTCNHGG

Seq ID#102 | Mtub2_17866 VAATSARSARSLA

Seq ID#103 | Mtub2_17866 MIDDRHKSTRRT

Seq ID#104 | Rv2654c AALAGDAAGAWRT

Seq ID#105 | Rv3845 AGRRTDPQLA

Seq ID#106 | Rv3845 DTRTHPHNRAHTDTMQNSKPAR
Seq ID#107 | Rv3845 GDPVTARGAKE

Seq ID#108 | Rv3845 PLAGRRTDPQLAA

Seq ID#109 | Rv3845 RDTNGDPVTARG

Seq ID#110 | Rv3845 RVVTDRDSGAGAL

SeqID#111 | Rv3845 TTGRPYQLRDTNGDPVT
SeqID#112 | Rv3845 VARKLAERTRVTI
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SeqID#114 | Rv1495 CDLGYGAKPWLIV

Seq ID#115 | Rv1495 MNAPLRGQVYR

SeqID#116 | Rv1495 SNNARNRHTAD
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Seq ID#121 | Rv0840c¢ MEGTIAVPGGRVWFQRGGGNSA
Seq ID#122 | Rv0840c¢ MQRIGGPGRGGRRLSDE

Seq ID#123 | Rv0840c¢ VSLKSCLDVATRSAIDRPEYQAAIRT
Seq ID#124 | Rv0840c ETYLCRTRPWPRELTE

Seq ID#125 | Rv0840c MEGTIAVPGGRVWFQRGGGNSA
Seq ID#126 | Rv0840c¢ MQRIGGPGRGGRRLSDE

Seq ID#127 | Rv0840¢ VSLKSCLDVATRSAIDRPEYQAAIRT
Seq ID#128 | Rv0840c ETYLCRTRPWPRELTE

Seq ID#129 | Rv0S40c DVATRSAIDRHE
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OD 492nm - %l (7 F— LR T F FREME-MFE v S H)
* 1 - IGRA M - IGRA mE AE TB (>24
BBt Bt B 7 A)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2015/052362
A. CLASSIFICATION OF SUBJECT MATTER

INVY. CO7K14/35 AB1K38/16 GOIN33/569 GOLN33/68
ADD.

Aocording fo International Pabent Classifioation {IPC) or ta both national olassification and IPC

B. AELDS SEARCHED
Minimum deoumentation

CO7K AB1K GGlN

eystem Foll d by classification symbols)

Documeniation eearched other than minimum documentation to the extent that sush documents are included in the fields searched

Eleatronio data base oonsulted during the intemational eearoh {name of data base and, where practiosble, search terme used)

EPO-Internal, Sequence Search, BIOSIS, WPI Data

C. DOCUMENTS CONSIDERED TQ BEE RELEVANT

Categary* | Citation of document, with indication, where appropriate, of the relewant passages Relevant to claim No.

X WO 03/004520 A2 (MICROBIOLOGICAL RES 1-32
AUTHORITY [GB]; JAMES BRIAN WILLIAM [GB];
MARSH PH) 16 January 2003 (2003-01-16)
page 11 - page 13; claims 2,25,26;
examples 16,17; table 2; sequences 67,68
¥ WO 20107010179 Al (GLAXOSMITHKLINE BIOLOG 1-32
SA [BE]; GLAXO GROUP LTD [GB]; BROWN JAMES
[Us]) 28 January 2010 (2010-01-28)

page 27 - page 30; claims
1-30,60-68,98-103

page 76 - page 79; examples 1-5

¥ WO 20057090988 A2 (ISIS INNOVATION [GB]; 1-32
LALVANI AJIT [GB])

29 September 2005 (2005-09-29)

page 2 - page 3; claims 1-22; table 2

-/--

Futther docurments ara listad Inthe sontinuation of Box C. Seo patent family annex.

* Bpeoial vategoties of oited desuments :

"T* later dopument published after the |n|x=.mniwunalf|||ng date ar prlunt)'r
date and not in aonfliat with the: li
the principle or theory underlying the |nva|1hun

"A" decument defining the general state of the art which ie not considered
te ba of partioular relavansa

"E* earfier application or patent but published on or after the intemetional X" dooument of particular rek : the slal : tion oannotbe
filing clate considersd novel o cannat be canaid h involve an i
"L" decurmant which may throw doubts on priority claimiz) or which is stap when the document i taken alona

cited ko establish the publication date of ancther citation or cther

" h i duuumam of particular rnlavsnu the claimad invention cannot be
speoial reason (as speocified)

d lo involve an i live step when the document

"O* document referring to an orel disclonure, use, exhibition or cther comkined with one or mnre other such documents, such combination
means being obvioua to a person skilled in the art
"P" document published prior to the intemational filing date but later than
the priority date olaimed "% dooument member of the same patent famity
Date of the actual completion of the intemational eearch Date of mailing of the intematicnal esarch report
3 November 2015 18/01/2016
Marme and mailing addrees of the ISAS Authorized officar

European Patent Office, P.B. 56818 Fatentlaan 2
NL - 2280 HV Rijswi

4 Fo 0170 540-3018 Schmidt-Yodlee, H

Form PCT/ASAT210 (second shest) {ApHl 2008}
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International application Na
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category"

Cltation of with I wheéra approy of the relavant passnges

Relovant to claim No.

Y

Wo 2006/000045 Al (PROTEOME SYSTEMS
INTELLECTUAL [AU]; HARCOURT REBECCA LOUISE
[AU]: COLE) 5 January 2006 (2006-01-85)
page 7 - page B; claims 32-36,87,88;
examples 3,4,6-8

WO 2007/131293 Al (PROTEOME SYSTEMS LTD
[AU]: COLE ROBERT [AU]; PEDERSEN SUSANNE
[AU]) 22 November 2007 (2007-11-22)

claims 22-40,79-82; examples 3,7,9-12

US 2008/171345 A1 (BELISLE JOHN T [US] ET
AL) 17 July 2008 (2008-07-17)

claims 1-37; examples V, VI

US 7 785 607 B2 (GOLETTI DELIA [IT] ET AL)
31 August 2010 (2010-68-31)

claims 1-4; examples 1-3

N. Y. AL-KHODARI ET AL: "Identification,
Diagnostic Potential, and Natural
Expression of Immunodominant Seroreactive
Peptides Encoded by Five Mycobacterium
tuberculosis-Specific Genomic Regions",
CLINICAL AND VACCINE IMMUNOLOGY,

vol. 18, no. 3, 1 March 2011 (2611-03-01),
pages 477-482, Xp055225013,

us

ISSN: 1556-6811, DOI: 10.1128/CV1.00405-10
the whole document

DAVID M. LEWINSOHN ET AL: "Human
Mycobacterium tuberculosis CD8 T Cell
Antigens/Epitopes Identified by a
Proteomic Peptide Library",

PLOS ONE,

vol. 8, no. 6, 21 June 2013 (2013-06-21),
page eh7016, XPB55225006,

DOI: 10.1371/journal.pone.0067016

the whole document

JENNIFER E. GRIFFIN ET AL:
"High-Resolution Phenotypic Profiling
Defines Genes Essential for Mycobacterial
Growth and Cholesterol Catabolism",

PLOS PATHOGENS,

vol. 7, no. 9,

29 September 2011 (2011-089-29), page
el002251, XPO55095126,

DOI: 10.1371/journal.ppat.1002251

the whole document

-/--

1-32

1-32

1-32

1-32

1-32

1-32

1-32

Form PCT/I8A/210 (continuation of second ahest) [April 2005}
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International application Na
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Citation of with I wheéra approy of the relavant passnges Relovant to claim No.
Y GUSTAYO A DE SOUZA ET AL: "Bacterial 1-32

proteins with cleaved or uncleaved signal
peptides of the general secretory
pathway",

JOURNAL OF PROTEOMICS, ELSEVIER,
AMSTERDAM, NL,

vol. 75, no. 2,

18 August 2011 (2011-08-18), pages
bP2-510, XPO28124876,

ISSN: 1874-3919, DOI:
10.1016/J.JPROT.2011.08.016
[retrieved on 2011-09-05]
abstract; table 2

Form PCT/I8A/210 (continuation of second ahest) [April 2005}
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Intematienal application Ne.
INTERNATIONAL SEARCH REPORT PCT/GB2015/052362
BoxMo.ll  Observatlons where certaln clalms were found unsearchable {Continuation of ltem 2 of first sheet)

This international search report has not been established in respect of cartain claims under Articls 17(2){a) for the following reasons:

1. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international applicatien that de net comply with the preseribed requirements to such
an extent that ne meaningful intemational search can be carried out, specifically:

a D Claims Nas.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule §.4(a).

BoxNo.lll Observations where unity of Inventlon Is lacking (Contlnuation of Item 3 of first sheet)

Thig Internatienal Searching Autherity found multiple inventions in thig internaticnal application, as follows:

see additional sheet

As all required additional search foes wers timely paid by the applicant, this intemational search report covers all ssarchable
claime.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite paymert of
additional fees.

3 As only same of the required additional aearch fees were timely paid by the applicant, this intemational search repart covers
only those claima for which feea were peid, apecifically claima Noa.:

4. No required additional search fees were timely paid by the applicant. Gonaequently, this intemational search report ia
restricted to tha inventien first mentienad in the claims; itie coversd by claims Nos.:

3{completely); 1, 2, 4-32(partially)

Remark on Protest The additional search feas were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fea was nct paid within the time limit specified in the invitaticn.

D Mo protest aceompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first shest ()} (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ASA! 2109

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 3(completely); 1, 2, 4-32(partially}

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitre an
immune response to at least Rv0846c (SEQ ID NO: 6) and
fragments thereof, kit, composition and medical treatment
using at least Rv0840c (SEQ ID NO: 6) and fragments thereof

. claims: 1, 2, 4-32(all partially)

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitro an
immune response to at least TBFG 13463 (SEQ ID NO: 1) and
fragments thereof, kit, composition and medical treatment
uaing gt least TBFG 13463 (SEQ ID NO: 1) and fragments
thereo

. claims: 1, 2, 4-32(a11 partially)

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitro an
immune response to at least Rv1677 (SEQ ID NO: 7) and
fragments thereof, kit, composition and medical treatment
using at least Rv1677 (SEQ ID NO: 7) and fragments thereof

. claims: 1, 2, 4-32(all partially)

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitre an
immune response to at least Rv2654c (SEQ ID NO: 3) and
fragments thereof, kit, composition and medical treatment
using at least Rv2654c (SEQ ID NO: 3) and fragments thereof

. claims: 1, 2, 4-32(all partially)

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitro an
immune response to at least Rv3845 (SEQ ID NO: 4) and
fragments thereof, kit, composition and medical treatment
using at least Rv3845 (SEQ ID NO: 4) and fragments thereof

. claims: 1, 4-32(all partially)

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitro an
immune response to at least Rv1495 (SEQ ID NO: 5) and
fragments thereof, kit, composition and medical treatment
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using at Teast Rv1495 (SEQ ID NO: 5) and fragments thereof

7. claims: 1, 4-32(all partially)

method for diagnosing Mycobacterium tuberculosis complex
infection in a subject comprising detecting in vitre an
immune response to at least MtubZ 17866 (SEQ ID NO: 2) and
fragments thereof, kit, composition and medical treatment

using at least Mtub? 17866 (SEQ ID NO: 2) and fragments
thereof
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cited in search report date membar{a) date
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AU 2008243118 Al 27-11-2008
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EP 2196473 Al 16-06-2010
JP 2005508613 A 07-04-2005
Us 2004241826 Al 02-12-2004
Us 2009082256 Al 26-03-2009
US 2012034689 Al 09-02-2012
WO 03004520 AZ 16-01-2003
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