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COVPCSI TI ONS FOR | MMUNI ZI NG AGAI NST MYCOBACTERI UM The
present invention relates to a nethod for generating a

wa 2aelob278Tmune response in a host. The net hod PowGBY@S/000023
the step of administering a vectored vaccine
O & AfuBs DR PO AT Bl LG Ol LiIRT e
viral vector expressing e translation product of a
mycobacterial antigen 85A gene (aI so referred to

Thbgiesent insertivd relAgS I0a 8&H6] forAen@utihg 6t ¢lNBampdd RBdchse in a host.
tent appljcations cited herein are incorporated

and pa
TthmPﬁﬁOrl Byolet dheritep. oBaAdRYRISigHBE t% vestersdnyateiticogomprising a non-
0 C b b h S y
e oo AR Yich Rt Pt aRP g8y product of &
myeabivtered antiggneddnganafalby raferrddnie hdssiehothie (fg.gRHAT gene)
(http://ww. who.int/gtb/publications/globrep0l/index.h
Al pliplicatibss, opkentd ead pardt \upplidationaghéd $ibrel are incorporated in full by
ubercul osis, bacille Calnette-CGuerin (BCG (Cal nette,
TOIeNCE, @uerin. (1924) Ann. Inst. Pasteur. 38:371), is
an attenuat ed st rain of Mycobacterium bovis, which in
yERHQt es is typically adm ni st er ed
[ ntradermal I y as a single dose to newborn infants.
Tubetgilogisdé caesas bs(thhdlrwnstmgg @sﬂlsg¢rhA¢fycm@raramc irwteet dudosis and kills 2
mlgs pr ot eg)ﬁﬁl ve aqai nst chil dhcg) | ngeal Illjbergi e;fSl .S I
K& syBY9 ¢ fe?) 3F2% he REY gﬁ@@ yI—lowétber rotle¥Rpe  world
(b€ fveaEWhb. mggw/gmhicau&ﬁ gu,re 118k Qmﬁ?%TﬁeCO&rﬁyt Ficeded vaccine
A et al. JAVA 271:698) agai nst adul t
agHOstnddn évlgﬁrwl@%s@cﬂler]@mt@ﬁ@rmb C@hlsdmstte, A., C. Guérin. (1924)

AnSn kiggtc gl}ag’%*us (%’}8@, ¥m @{l’g"f‘xyger Cra E)EQM rg‘aba(c% z?wgﬁbvzs, which in

deﬂ'dieplbg&loanmfes tid @fmailhya&irhlmisy’erecs intflefrhdllyn as BVEngls ose to newbomn
80% lnfa ts t hr oughout the worl d recei ve BCG each | .
%(@H ?Snﬁwg%?ﬁtﬁf ek PEEcvagsmatipny i, protective against

chﬂ@lﬁb%@aiﬁ&ﬁﬁ ééWtﬁBéP&ﬂ&s‘tg d SydtSnRNforfk A élcﬁgegge However, protective

at hogen, protectlve efficacy agal nst
effagsp ds aa@@blw(mhgmgéIM| GﬁSQ%a)n(@@lchfz &.sAr ezngl (1994). JAMA. 271:698)

cel | e onse to.infection i Jboth .
i 2o o Btary SRR By el e Oh Gos e  aPeeip and wanes
withhtimet (BREn& YL 0K sESI, (W@'Iﬁﬂ'ﬁ@%eﬂc’z%ﬁg(]ﬁsy nMO0Y. The basis of the

L., J. Chan. (2001) Annu. Rev. | nmmunol (f
vasjaPilityriatnesstaim dyew 80,1 50% gf mé@ﬁ%thrwhvut@b |vgor1 feceive BCG each year
(h &ﬁ!)?{t)fntoi%/eb{fgt ceI | phenotype, that

FOSS- T 6ac rcu ‘osis proteins (Launois P

4 IL.nf.ectian _an 3
Mt Tk g bR et Bk, BFie sy feigst which i
assoBitedaivith tthe ineite@nde ©Eld stidHFUOS-MBSRRESRBSpdnSe (?nfeé{[lﬁl involving
mucosa, which may be critical for protection against

both (fRbh ang C@%&@@IS apddhe abhilty thapwbood avith Heletype eytokines, partlculaﬂy

AR08, B eI AR R p) g ppon e

IFN9ebRBNg radng prdirinidate |of\ﬂ§‘§@9ﬁ$ TEX R R Pe, that cross; -react with M.
Mycobacteri al ‘ant i gen 85A (Ag85A) can 1nduCe a ell

tuhemvlmes presmsr@eumms H eh aha}f)%aﬂnfemonvumddmmlmmyu @(@)r:m@ -87). Recent

%{5/ gﬁ%geg%fgg WSr Sa;ﬁ%’:ﬁeor n]ﬂy The&g g% 11’511}1;(3 geq:qll immune responses

in fheMEMHQHEROMTEh ABFIHA schuaalrwp@%eﬁ@ﬁ h@HinRBLISHArY Hsise.
human patient conprising the step of admnisteri’ng an

Thwwme&we% rf%ewpéévaogguﬁﬂmabah HAO0T e&@icte‘fm | {f38kse.
or replication Inpair viral vect Fessl ng
transl ati on product of a mnycobacteri aI A985A gene to
t he
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patient. Preferably, the i munogenic conposition is a
vectored vaccine. This novel vaccine approach
war@alfa7eant |y inproves the magnitude and dur ae€DOBRG06/000023
the T cell immune response.2 Preferably, the T cell
NSe | JaAnenory T cell response. The 85A antigen
n Nos. CAA17868 and BX842584) |s a

nenher, of C his is a fam
PO BEHe R IeRE T BEA e gctol f Paemg dly bagieriyl antigen 85
(Ad85 gkéﬁﬁ kRS laST c@@ﬁmﬁﬁg réEBQﬂseQBrbeﬁurﬁé}??étf‘eﬁt Qhen adm1n1stered as an
mycobacteria (Harth, et ah ect
lmummwmpsﬂmt Tlﬁmfo%khf( Ang&ﬁX)n pl@Vhieg fal Iyethoch ok mdeldlng a T cell
inft mrﬂc%%é%%o%se gg‘ 1n %alil&i?(?r]blgf: egslga?rﬁllg%iﬂf E%ma&gaﬂgbt cggpnsmg the step of
adrpﬁg&fbﬁhgl sn Qﬁﬁaﬁlﬁﬁ)@elﬁ& dogpokition ERAfisiddIe §5ﬁrﬁﬂfchﬂﬁg,n or replication
(Ag85A) fi-om Mycobacteriumtuberculosis is |isted
ingpageqd BrRICEeCIT SHpressIMEhe itiapslatmaciradua of amesobacterinl Ag85A gene to the

S AT Ty RO HARLEEL AR i vl vcin

appmmh(s[gng&qantly |1mgrq31|eﬁﬂm dagiiade end duratioh ofitha@ll’ seliGh®me response.
Pa&{ recE in protein to e>érpgrﬁfss M tubercul osis
i %&ﬁ & et deswlpsedha remare l'RSPAPESA DNA boost ed

MWA vector expressing Ag85A has been shown to

Tl?ff ?%‘F gnfag%@%&SéAaf(AﬁP%ﬁ@@tN@n 34 and BX¥843684) is a - memmber of the
AL 85/ B0, i SRS B SRS LGNSR s st by

Mi wwheneulogs ri‘dﬁ@ean@mmyamhdr byeciisngfl yosbacepieaReth, G. ef al., (1996)

In%ﬁgz}m I zat | %,4_—8&3 BR% ° A e%gggéggt(ﬁgﬁw&\éﬁeﬁtgglrﬂyaéo%served amongst all
chﬁﬁ@l%ﬁ&le d}b&iesdhﬁ%‘?m%}iﬁl@d&ﬁmtaﬁtb% CiEAS §nd ¢ u.ns%p studies. Ag 85A

consi dere ortant to nal ntaln menory T ce
(Aﬂgiséh i &nCbedtb}hﬂE fpAsgdngul Bhe 8§Aoarélgenv(@xg8ﬁmy tfidmy Mycobacterium

b B @sz%dlhf/ﬁ@@@m 05d BRI ong. 11 vea o o
R%ﬁ%fﬂf'fﬁ a@?ﬁ? Rolpeiture BT Gl FisPaReS Jo Pl qHy ddboine Fosearch have
haitséelr Mot 88 aeIA fercﬁﬁcﬁo%}Ef f&kd cfﬂasﬁﬁ@ BRI, -Br Cv‘?fall Svectors and

are thought to be distribu éd to all tissues In
regrgalginatg greietutcaexpresspift hderadossuaitipens (avihtias otf hmace with Ag85A

oA S804 bR, S5 DB0RRD L B RS gogord  deee of

pro@tido ggunealust ﬁﬂ(B(I@ f@n@wmgsm &hbél@él%&lstdlﬁllér%é fM@Shane H. et dl.,
Q?::l)ovved with different mgratory capacity an fector

(f0c et R de:d623- F636). HoWaer, [oony ampues gengrated by single or

reﬂé&#ed%ﬂéﬁumgﬁokﬁmﬁf tht p&:ogibﬁrﬁﬁl% ﬁ/ﬁpﬁ %EctBFglgﬂg ngretwhgak

ctor ce enerate response i1 n

Fo&ri&gé%r pro%%é 08as s)frrﬁrgycgg%&%ré{i o@sgggep fnsf ftB{)erculosw it is considered

1mlfﬁbgalﬁttb einintAih0'nepdr TREIIL', Mﬂkﬂﬁcan%ﬁﬁnﬁeem%ﬁﬁﬁﬂ’di& Efotectlve immunity
wi th antigen, these ' 'ef f ect or menory T cells"

fo%%‘i?a@%pl dly produce IFN-g or IL-4 or release prestored
perform Cells of the second subset express L-selectin
MemeryGomRyungrigsionsds arerpleshically agfibuted ¢ theusastivation dﬂiesghved antlgen-

RTINS ——

unkfpfmloqdesRE@adiste. Eff@étblf @r[cﬁhﬁnﬁ\ﬁ*ﬁ Tdidifsedre rﬂﬁdyt@hﬁ td Be dlstrlbuted to all
effectors (lezzi, et ah, 193,

( Exp.
tisgps 10 the) bodynpariedadn Pplthﬁhélrﬁ%fagesrzgu@ dsdbe dkmhzaﬂ gat) where pathogens

d viral vector expreSS| ng Ag 85A
m{%géé%gfﬁéﬁneﬁoﬁﬁgé%gse exenplified with "MWA85A") can

i nduce high I evels of antigen
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specific interferon- g secreting nmenory T cells - both

effector nenory and central nenory T cells - when used
wW@bk@n®73787 BCG nave heal t hy vol unteers. New PCT/GB2006/000023

|nnunolog|cal assays for nelsuring and quantifying T

I\/f;g%ﬂr%r'[e onseigg%tl %o%@:ﬁtbgsl%e %I{)Fge%lgggsdgq(ﬁ (golgnepnse att least two subsets,
eﬂddﬁv\%ﬂf wite r&lﬂaﬂeﬁﬁnﬁyﬁéx?)ca&dl@F’% BFfe&Yr q*&n&llaﬁ a@unlardt R.L. et al.,
munol ogi cal readout for clinical trials wth

(29BERN3re H&0.sY r K15 ofpellsrof [thmnfirs sahsetmeeﬁmblgélw @“ﬁe@tﬂrfcclés generated in
o PP, AP LI R xR E B0 na R

ands expros3 rgcapeqrs doit tiiflattod it Sefiahéd vssuaRtipsh ﬁB‘—encounter with antigen,

quantlfé)ng the nunmber of 1FN-g secreting antigen
thepse cgffgctormenaprysT opHe” phide sen randliitspduagt JFIN- @a Ivfoor release pre-

e S L AT EE ok i
eﬁfe’workfaﬁc&d)nf @hesé Ecdrotal menicin TaRIS YETMPhaletacon d@ﬁvatlon threshold and,

| evel s o{ CCR7- circulating effector T cells, and th
URQR testiaylagen dpeteonday | mmbeldepwamsmolafeéats Fag biaﬁferanﬂate to effectors

d sure | evel s of CCR7+
(I%‘%z%{t?gél?hl O(r){) E]’@)I FVﬁt;d %%%I??ﬁ et aI JI, 2002). The

ha chnation
R RO AP B, 048 BRSPS TELhf Borssin g 55
(AESSPOr(&e tispeaid, I@(eﬁ'@llﬁa@tmgeﬁmf(ﬁﬁgSEa‘h) mdﬂb@ thigls levels of antigen
still detectable 3 weeks after vaccination, when the
spepticdnisriping-esacestingrmemens| | cellssphnil effpeonmemery and central memory T
cdRASIRALI Hond ﬁlece%a%%&mwol&%@ stration that the
ong-term cen popu atlon may be
al ?ﬁ%ﬁm' G g%ilc%lngsg?}gsn edﬁ#ﬁﬁgg@ﬁ“ nt b%fg}ntgl a‘ncell responses have been

esttiislasisiveg the 1aet 10328 STheprofmt nﬁeﬂoASutufse&i ﬂie%etferontgaﬁqma (IFN-y)
tern1 menory T cell™ is intended to include both t

ASROT gssey ?ﬁ:"thé i FBPynqlogispl readauh foraiirical *(r@ésnthVAfisA because
T e e —

agmmDMtuEeiwelobs Emdleminaﬁ te- EIESPOTCA®ay (SRBvere wepryducible and sensitive
C Pr ef.er ahl t.he ry T cells, induced by he
ms@e@ of 8‘6‘“\%@6 oot Rb Ny Sear e aiiger ﬁ%f-‘rcafq b

cell surface expressi on of CCR7+. These a

Tli*f‘eP%ﬁS?Iédmtf%ﬁt%r‘éllweééweeﬁﬂ%oﬂréﬁﬁ@w fhe @r\rzgo (fresh) ELISPOT assay,

Wﬁ’ér@lhﬁf ‘?ighé/ral 1364 %ﬁgflﬁfclgar%ghs gﬁﬁﬁ@g klﬂgalféﬁeﬂ)r ¥ o0& with antigen
ogéni ¢ conpositions o ent i on

topdetdrenitia legeld of éIGlRT—eamuimmg effeptoo tleadlisy end thmumtured ELISPOT assay,

whagRHIgG ar%P@felB%fng piih fggﬁg%a%%m?@g% G5eta mrastir fedels of CCRT+ cental

mgﬁlglfyer a@lsy(gogﬁﬁl é{rgm;f )Qogz)cel I response is long lasting
an persists for at l'east” 1, 2, 5, 10, 15, 20, 25 or

r y c
> %8%@?5?%nt fea[V@ &ag(%ﬁ@wfjetrha{) Ree eﬁ{oﬁ %}%W induces a strong
ceaipll reemery Trmeh r@spbaie specifio rfor ﬁttfg]‘eﬁ r8ail &Ag&Si@Q WG A still detectable 3

ne.i s expresse a .no pli cat
W ei%ﬁﬁ%faﬁc Wﬁa équﬁeB Shwrcg atipg @f%?tor ?wsﬂ fespanse,ig alippsppndetectable.
vaccines" is known in the art. The vector used in

Thi s W@tfﬁé‘dded’é%%ﬁl?{gthab thenleng-igraneqninial mempry T cell population may be
I i.0 d yi ct
s CrbahdcAtnct phfle SRR R o ah g iRlic composition
exp&susgdnh&bbwnmnﬂanﬁgmmn capable of replication to any
significant extent in the nmgjority of normal human
cells. Viruses which are nonreplicating or
replication-inpaired my have becone so naturally
(i.e. they may be isol ated as
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such fromnature) or artificially e.g. by breeding in

vitro or by genetic manipul ation, for exanple deletion
wotosogese which is critical for replication. AEEGB2006/000023

will generall y be one or a4ew cell types in which the

AJLAHERSHRE, PE oty SUh 2, CEF gl L Lot otk Ly ettt

m%ﬁh@ﬂj ‘T @ﬁls? %@@@R@c— (Sddtrpy |n?éri161'9 £ c-Ellé)eEﬂbpbﬁtﬂQ%}fseof T cells. This
les of viral vectors that are useful in this

dafmmcemlsan@clmdmh alags dliestristadoCD4smemonys Tl\m&ls omd class I-restricted

CRRX oy iy R Bt Romu ek BT YR b dbeines of e

invationnirée c8&dterised ibydell derfBd e &iprddivM iof CCR/BG tTBESe are referred to herein
i ncl udi ng avi pox vectors such as fow pox or canarypox

asceptrglmemery X ¢llst ar 1y suitable as an avi pox vector is
a strain of canarypox known as ALVAC (conmercially
Prsfeasblzbihe ra@mmarnﬁmﬂ) respomde sndugedh bydbe |1mefdmf3g@m Abvp@itions of the
al.s

iR Pt e S aBiPac R PERe i gl giGre mey be measured by

inVBEACE Sy erlm@? sétreBbn Vﬁ@fe%b‘}y o ehibdnl §pekaTet ‘Prc%lls Preferably, the
retroviral vectors and i nfl uenza virus vectors.

mewanpl eell 1r¢seonf@as b?ngrﬂagtmgeand éwmnstdfnfnmg leaidte?@:ﬁr lﬁs 15 22 25 or more
vec een oun a e use O
xis Nt ptrtorn T B Pt ot E R 438 s ecosrermor y

l.I res e|n addi tion a str nmoy .
PG, T ohtice oah e PIRIHE OhaofabgeHoh (OB ey Be GfsA gone is
e}lﬁéﬁﬁédﬁn—% I%LﬂeFﬁ@a‘@ﬁ@%‘%?eﬂl’i!aﬁcﬁﬁmﬁ?&%d\(/ﬁfﬁméaﬁ)r' s likely

be of benetit in both the prophylaxis and treatnent

Tf?éC aéﬂﬁc g?%%rg& 'V%Lm&é Se{gs\gell /ﬁng%’lhﬁdthgfaﬂ nflllléc chq?LauSé'aS in the method
response agai nst an anti gen
acmstdmg mhadle«mﬂom liksSa memr@hcemtg esgplicatioheinpaired)eitalorector. The term
an i o enlc fragment thereof is therefore also

I}OﬁéF O EePIICAROEBEAIeGY ot Hies hgpiT MRcaD By, cappide of replication to

fgﬁﬁﬂ:aﬁrtx BLLS8S & thY rh @rﬂ?’dgﬁ QbR MS hBES elld. SViruses which are non-
preferably a nycobacteri antigen as descri bed above,

renb@ttmgroefr@habmqn-mmm Mhmjvemm@smmtumﬂy yi.co ¢hegmyay be isolated as

o SPHREDS TG 8 S B b M S,

exb@plOdelefdt 655 bk WhicANS bA8eh] Por ﬂeﬁﬁwﬁ@ﬁe"ﬂhé}e fWiRQRB&HIly be one or a
t hereof in the manufacture of a nedi canent for

eniRellcypRs Ta Wi thadirgsespan he ginwn, Tudeds| CEReqllsrfgemodified virus Ankara
(1\%? i}/r![g géah%}ﬁlé e \}19&?960’[5{ §1f Sfd% Balglg of tﬂﬁ&l@ﬁfﬁé’ QT cell resgonse

an a enOV|r S vector ex
bact.eri.al en or i eni ¢ fragnent thereof
BRI ookt Yers Ay ONGH P &aq AR vectors such as

MSA RE OPYTY a4 pﬁgfe@ed‘yﬁélb@éa&% Zhe VARBAS %tralﬁh@[\@[‘()f 9&%train derived
is preferably a nycobacterial antigen as describ

framM¥ A. rdtsrnatives by wdsicini Ay &S 1m]udm®l§nelapqmmawmt@tsyn¢dedmg avipox

A T A AN WA I —

sttaliﬁ @t:tcaﬂﬁlyﬂbdk khéwh WIBAL PAIJ @JHmmB@fMl O@taﬂgne Qk IQaﬁépbxl)S and strains
enera nmeasured in two ways: nt hesi s

d%wg om,AIa%AQ tapg almag‘oyﬂm gtgquy knpw@ qseF . Further alternatives are

alpfut %lcf gat éd%ﬁongalr\%% or%; altlérg& k/HRla%c%g Vi 1%1%9 vectors retroviral
Rere’h and a 0 poxviruses meand "Virtses

veutdrsmcsmﬁusﬂzm@utsheﬂoﬁr both of the follow ng
criteria: 1) exhibit a 1 log (10 fold) reduction in

FdMNRafpld, RS 'v§ct51°HB a 'h@n th'[lﬁl E% SANAES nve§ ?a'If‘ hgg syrprisingly been
vaccinia virus in human rf

foenrditai theais@ of argadeaadum:m vmtqr rmduceaa venytstreng ﬁlDﬂEinémogﬁ T sell response
(a human cell line) conpared to the
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Copenhagen strain of vaccinia virus. Exanples of
poxviruses which fall wthin this definition are WA,

woRossC a8 avi pox viruses, while a virus whi chré¢EGB2006/000023
outside the definition is the attenuated vaccinia

. stralin M/. The in ion al so provides.for. the use, o :

ingHEfe BB yer ropB Tk ol R3RRiTEpRE 2rR it ot 8Epfihg CD8 and a

CD4 theRbiyCat deliNrekpidt dthei dadle VAREIR! is SHRIYEES b BftHRefit in both the
transl ation product of a mycobacterial Ag85A gene in

propleylards anchireaimenior! myqebastenatuliteaseorA meshadrafdndusing o€ D8 and a CD4

' bacterial dj. i.h.a hy . .
B ENELA BB GRIACH S Bk ALAEAT SobRyuf B pprgin o antien
orvac imnegoyade iffgmenh eherdvfLIB G ERI0Re QIBPBRIUded nviif the scope of this
aI%gctored vaccine act by jnducing a T cell imune

PEBis e Thn antigenapressid bX/shecdraevigec iy Preferahly a mycobacterial
arﬂ_ti%&? RET RBeBY fldvBehoke Pfgf%ﬁﬁél ggﬁ&, bt Fray LeRIBYEY be any other
i nfection), post-exposure (1.€. to treat after
suitable@biigan. but bef ore di sease) or therapeutic (i.e. to
treat disease), but will typically be prophylactic or
AROSIcEMPASEd BvitHil GRDAESRY bR thedinSBRATHRS isMHeChseCaN aR @denovirus vector
treated or prevented by the vectored vaccine of the )
CXPFOSSIBA AN RSN Powupvdggeie fragmeat thereesiis the| ragiudaspyre of a medicament
t.efi i [ i [ S, .
oSO DY Tl T i 1Bt RGP L3R S, Preferebly, the
inbentioa protides itlenuer oflius adawyvirldy cebtac kRpriessing a mycobacterial antigen or
arat ubercul osi s i nfection or rel ated di sease.

. Q her

Ingpunegers fragmeent theseolninc Hisampaipeireg Pk aanediyament| iggdhe treatment or
P IAAYBE £ 1) cBONEriaf HREARE THEA0HS RIR&RsSly AHlyRLTHTHAR anti

prdflslyease, cg%yger, lﬁaagger cancer, Qeglmalpﬁpox gnd%% fal antigen as

desenihedyaboyxe, nBpt piefdralsly dh g8b Aabutueat dteraatvstyrheciny otteey stigable antigen.
used to facilitate the preparation and utility of the

It Vepletird thacthingral Abdtol RENYARbRI ofc@RSihE UCiesiodE sFEdtRAGN the human
herein form aspects of the invention. Vectored

pafigelei nes conprising these viral constructs are also
enconpassed as aspects of the invention. For exanple,

Rephigation ofr eireris iggearalijemessunal/iniwotwaysc Bt BN Aagynthesis and 2) viral titre.
C-termnus_or. the N-term nus of t.he.gene. . This ma . .

M BePeVe it o por eI P’h@epi‘f%t giiggd 8 USed herein and as it

appRESTorpo&lir@es Aleahdinkes WRIBGaN @G €1th& or ®Bth of the following criteria:
alternatively or additionally, my |lead to increase

[

! AL g 155 SR LoRB 0 e Kpenpaaen s o
vateiniacatuis gm ¥RE-5t dells (4 yypean celitlmeltse t he vari ous
wel | - known techni ques of genetic engineering to delete
2)ehit 4 zqdég rdduBtiGN RO ditRUG| IERICA a%i1§l (S BRHEN €A1 Bhe) compared to the
either end of the antigen gene, and then insert the
Cansshagsy straigi ol gaecivjadio® into the viral vector. For
exanpl e, truncations of the candidate protein are
Exam;ﬂetl seolf pleit\riglsé’s' whiody/ fall;l ﬁithﬁxﬂiéw defsitien Sigd' M‘];egg @H{h VAC and avipox
.selectively to. erode the 3' and/or 5 ends of the . .
VISED afﬁlﬂ aﬁy&‘&‘ﬁ é‘fhé"hafgﬁﬂf’u’fﬁléé Vel is Bregrtispygied vaceipga strain M7.
w | d type gene sequence is truncated such that the .
Theyiprendivaplsmpioyidss ifer the e #f ad imynunogenic Fomposiion gomptising a non-
. , . .13. 14..15 1 9, 2
regticating O rebfoattr jpipelt, windovedlr ksl i gueeflf product of
myobheterddll Kg8HAt p@Rning €ite nmAudghhd ofhhchedisarthentnfoat 8@ treatment or
by 15 anino acids, at the Cterminus relative to the )
preyenton yafe mygabastariH | Gesasy SEQ | Ivonn, patiee Pasisrablysithh immunogenic
product of SEQ ID NGO 4). The antigens suitable for use
in the invention also include fragnments of the parent
anti gen,
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provi ded that those fragnments have an antigenic
determ nant or epitope in conmon with or are

wo povarnzd78yi cal |y identifiable with the parent BEL/G§eivs/000023
Pol ynucl eoti des encodi ng thesefragments are al so

suitable for use in.the, inmunogeni.c conpoe
corpBRsiiRel A UTRLSOGInG e FRVBROPEH. ABPLRaY AR Zrdffted vaceine act
by hl?ﬁcltnﬁ 2 odif ﬁgﬁﬁﬁgresﬁo%fs@fnsth& ?atfbnp.m ypeptide having an
aC|d sequence that is the sane as part, but not
Va? ines ézv)aqco}cﬂf% ?cmtﬂ%o gﬁtgonsﬁig#f' it Qé pldpByRetie (ie. abtprg@At infection),
r| ved one of "their functional
posi%btp(\y’ﬁﬂree e, toT’dn@tfafmg rmefetisons hotub@fom) disedssk oxttherapgaic {i.e. to treat
consecutly a 'n% %3 fromth quence and,
disgasghhyt WY! BR1%eHE PpRFR @Fté?ors%oﬁ T pr eferably is
7 or nore (for exanple, 8, 10, 12, 14 18, ZOCPr . £ th
M}rmba)ten&lsrﬂwelasq‘Sr‘ﬁ@Wbrﬁae b@a&feaft@ﬁ AF AFeVaRter n he vectored vaccine ot the
Lermen a e Alnh UiRYinfecti n-
pregFlgt myen 6% 'ipgld eg%aﬁbgﬂzt%gbs%f rltg eQ}% u?\]@)@?bodr%ge? M iRYinfection, 1o
tutbeulies BEeHaktetial infeion Fednli ailoen cMgambaaxerzdimﬁﬂvmfeetlon or disease,

be a naturally-occuy var i uch as
M)wgz@qf@zqzry Mgmblem%osaq |11ét|re 8Fi% gillseﬁee (3@1161;3 Cd&?eases (i.e., not

m@%ﬁ#@&m@ d{?eraéégtuﬂél&?ct 1dtﬁnﬁ%oﬂ§n%1tcﬁse@§€9 ol Bisédsky autoimmune
non- nat ur y occurring variants of the nucleic
disgade cambe bldddenmychresmaioxiond monkgeEsi s t echni ques,

i ncludi ng those applied to nucleic acid nol ecul es,
Spehlisedairabkeac somBtrudsnng bearstdnd fcilitate hh@pnepgrah@n apdutility of the

variants that differ fromthe, af nt.i oned anti
veglerad WasqinenAdis (s, eR19E ICBTTISE dSHRESC: BTFBHGTN JBPety ghihe invention.
Ve%EorEJ‘%gécﬁﬁe%%mp-mﬁl Qs%t Vitdi tcbRtfnctsdfb @lsotSoMbassed as aspects of the
insertions may I nv one or nore nucl eotides. The
invaitioant s may be al ter ed i n coding or noncodi ng regi ons

or both. Alterations in the coding regions may produce
Fot @RaApNAbieV® more AtigaNsmeymby be trantatel aidheiC-terminus or the N-terminus

ofgﬁe? Eéﬁe;&gl}sgggy] g‘fex;l %ﬁg?tggtéﬁngmgtsa rgéllg RN %I)él:c%%lnt%%ul\églo\f the vectored
va3&ilE %%ﬂ%ﬁ@cﬂzﬁ? GNLUHBAIRY nsBMRalS® erchdasddietfiacy.dMethods for

encoding a tag pol ypeptide Such'that this is
tronwadrewill e kioketh those pskilhin dertu b sinkers wayjte gfect truncations of

Preferably the ta ol c
htf’r W@ﬁ BoNs Peg %ﬁ: %L'F(?Lg %{Eﬁ?{gawﬁateéﬁi@e?a%f ggﬁef\c}r{gér%gg}ge,engg to delete
se[&hyél?rsthé @h&ﬂﬂ%ﬁu@élcaﬁiﬂ t@eideadt «ither bad oftlsc amtgehygeae and then

nonocl onal antibody. O her exanples mnll be cIe? " £ th
insdre thee dmdocfodmg p¢quence; Higo dhg virpk Vel For rxamRlc, éﬁma lons ot the

a%fhgf ag‘f:g n %re %%1 Lﬁﬁ%?%sﬁﬁ/or /5_\’ €X0onuc ease strategies selectively to erode the

tag o this type may
3f @gi/dri 3°adnds Mtﬂ@e: bmcmﬂnfgf nuﬂEtld: geid, mspectivsliyoRreferablyc th?n‘ééd type gene

expressin the ant and t er nat.i
: ; hghe eBpsset

el
seaeP D TANTSd Fgh e CPPHET BALED 1 IROFITLEY): 2riveh 67 &%
184G/ ?Q ClBagl'éldl? nPdings, tl@e 26%9 nR2t YRR hélgs remtivieao the parent antigen.
posi t1’onéd such that, [ow ng translation, the tag
Most brtatidt, anugemegemetlsrmgaﬁws whicht tsetrapoatedrish 48 wm@ freids at the C-

camiiganats B S g bR e ARECLD N0 RBERARRRon product of

skoufoHys of the expressed antigen. Nucleotides
encodlng a |inker sequence may be inserted between the
TH %ﬁ? chs %ﬁit 16 260 eni‘il t’hﬁ EnvefoP alsY Hﬁ&h&éjﬁagtﬁgnﬁs € the parent antigen,
encodi ng the expressedantigen.
piBlVﬁfeérthdﬁl thoset fragthemk davesag augirgeaic @\ﬁgmlgam; g $pigepe in common with or

conprises t ci ds Ser

aigr Jémempgwgfm é{%ﬁﬁﬁ a‘&ﬂag“épﬁre%fe Aaligep. Lﬁfb btuglegtides joncoding these
between the N-term nal antigen sequence and the tag of

the expressed antigen. Most preferably, the expressed

antigen is Ag85a (Ag85A) and a PK tag is |ocated at

the C-term nus of the Ag85a (Ag85A) gene.
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A gene encodi ng an antigen can al so include a | eader

sequence. The | eader sequence may affect processing of
W0 b@ora78mry transcript to nRNA, nRNA st abi |l i t pCDGB2006/000023

translation efficiency. Preferably, the |eader

goeguence &ghan S e>é<rgres i on _and/ or. i nmunogeni C%t%‘i of . ¢
TRHECTER £ G SUERIHG FRFSH° IS TP ESTHS, CUaRPSHETY 8P Vi tpRe vaceines o
the @uabne.- 9. cultured and ex vivo ELI SPOT assays. An

enhanced | evel of expression can be determ ned by e.g.

[ ; a Wo) { ; t :

A O B B 2 @ o B R 4 anfiho acid sequence
thatrisithe game @b partabw mo fadin of thebymidofasiddseqBerdcel af the parne antigen from

B B OB o ol B el S OBl et g comprise a
le%s% %oﬁ&écﬁﬁ%@aﬁir@%d@%ﬁﬁ 1Rl Y0 bd, (d;gﬁéﬂdih_/gﬁ%r%he%‘tﬁiular sequence,

00) Mcrobes Infect. 2000 Nov;2(14):1677- .
n prag¢reblatip v/, ortherev(foragxaypie. & 100h3tI4udbi bh 20oerpmpespsSmall fragments

- i.hally .truncated sequence of Ag85A fused to a
m%skaerfng%n e;ugénelaﬁlgﬁggl_na?% a still further preferred
enmbodi nment, the viral vector of the invention . .
T iee Behes oM v hian i o G Tt TR dpe fpstignal cquivatents
off tH8 9Qreh@arﬁ1i5&€@dcﬁ ARIcIFEAIE RifeANImbPbEa 'ﬁ%_ﬁﬁﬁ%—occurring variant such
sequence. Preferably, the | eader sequence is fused to
ast sheatnjelyweelrsing fllelevariant, gs theamglechle magbes e yagant ghat és not known to

wther internal by or to the Ctermnus of the
ocs 5 R el FERAEHLY G B B AERE el frotecute may be
mudd By nelefEsi€Robihigue) irtludtgNihioks 8splRd A6 nyitMid £ nfdecules, cells or
encodi ng Ag85a (Ag85A) C-terminally truncated by 15
OIgAfF®S-aci ds fused to a TPA sequence and with a
Ctermnnal PK tag of sequence ) ) ]
Amopg Agriatps én thasirqzarsd @eyvariants Ay diffierr ispm thérefosemerdioned @ntigen gene

[esi - Ser -} | r r nt b n e . .
BB B, BEFR (ELIRER, 8 R et o
inserfomsmbwinvplve due br flord heclatidas. The ubinthasy thbalta’tl AP coding or non-

cid sequence of SEQ I D NO 6. The protective T cell .
COYTHECRTLIHS (08 30857 Alteeationy dthsr codingsregions mayuprgducs gagservative or non-
oM T iy a&ﬁ%ﬁ?ﬁtﬁﬁbrﬁ%@&'oﬂ?& BRLEoN0 have been

previously exposed to a mycobacterial antigen.

g - n eql . .

A A EOEHSRSp BRSPl g TP BB T FLB By e aign may
coaprivalasnueiedc heidwnsodih@n thopsllypepids shetDsiat s W dovalehtty linked to the
same vacci ne (Schneider, J. et al. . 1_9981) Nat. Med. 4, o
angigon ypon trifsiiionereferably thy tag nobypeplids iseelecteiipm thsggroup consisting

112 i u i
oSFREAOL IS E SO ESS LG, Y iplyd iPo0hcond
mpmaetiladadi etibodg 0thes exiadiles Wil eedes toftheggesonof phitlrih yhe art. If used, the

der st.oad. .On ossi bl e assunption | hat, i muni t .
P e PETERPl e Rierr <SS By L CPRL O Asb U Refagiof this type may
faOBERATBSEAINVGH Bfberl SxRedIRiY SndQShes\ABrs@ifg AR antigen, and alternatively
vacci nated with a new candi date vaccine desi gneg to
orjaddifiosally, inrarload terinerieasgs ingffinanygh r epeat ed vacci nati on
wi th BCG does not appear to further enhance protection
Thegaielsic 481 (aneddify dhe gag polypeptidd mdyabe giosRIdAS] ,such that, following

[ orating,BCG.into het.er ol ogo r i ne- hoost .
tranGAR hEtnec otic A CPRiBt PO O <EEIs o tascexprogsed antigen or
maywhﬁ@aﬁﬂ:ts tHeVexPRAsdd SliEH. Prerefbly, %ch% iséfAlo%%%lgést'AtgiQ i(lﬁ%inus of the

W th viral vectors expressing antigen
exprasesda pntigenmiiucleotidéss etadingr @ indiers sgquepen naychemimseded between the

onetilleke, N P, et .al. (,2003)..J. | nol, 171.
iy 80 05 oen Sy Misnteepbrloepriod ALLR, el aoihtifge e expressed
(73(6): 38 14-6), but the induction of a protective
menory T cell response was not docunent ed.
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Therefore, the invention also provides a nethod for
raising a T cell inmmune response in a human patient,

W@ vpN7S8Ng the step of admi nistering at | eastP@NEB2006/000023
mycobacterial antigen to a $atient in conbination with

aftighf iR ML SOTRRE i BP ol B P eino acids Giy-er-
1. rMm:eI mtfepiblyn I’clmiaiﬁmo akids ISéb-ﬂéta@d' in8rte3IRWAIERAN -terminal antigen
ene. Preferably, the T c i nmune response is a

FRseyAnt | tag %fh‘ﬁ @XP@§§9ér@élgelThMOFtnm@ Wy Hiesexpressed antigen is
Aggﬁ CA%%gAg ngd %g§ @ is 1@?%6(95 h@é%m‘ﬁﬂ&s &ytﬁg R%%IS g g&g%SA) gene.

antlgen vaccl nhe conp

icati;o |red V|ra ctor
A RS B, LU B St e may
af%a HrégBSAy gfnles pritndr etrémaﬁf)tafd UARNR, mReAl ﬁﬁﬂﬁﬁft or translation
or adrigl%f [yatlon to a patient to induce a T cel
lﬁﬁ‘?ﬂWe 3 %i? s dhe 1%15ér vepieBteehhorass ﬁﬁl@res;smmdéqrngummogemcﬁy of the

arfti@Bn " ERdnE&d | 'nﬂgluﬂf) J?) cat 'erh 'téi%ﬂﬁ{e{ieﬁixrc:)%gﬁ'xo% gt f: Lfrgﬁl and ex vivo

expressing the tra
EBISQQEA@%&) ganéﬂlhan«:kdt ha&ehybﬁ @l&pﬁ:ﬁﬁdﬁm azlandﬁi d@ﬁﬂﬁﬁl):d Y e.g using a

d t |
mSoctiHE) BhiPodkdl dEiREbr BmotHeo b eBBRE Al P@mra@@n@@;essmn and/or
infRYhoenieRy b shhesed btyoz fUlél Ridld6r Rt ®Rin e]%r@d g)r ant1lgen expressed

after admi nistration of the vectored vaccin
withnat fhe i learer sseqlmmﬂeAne@fmmé@ of ;a Bhlmbb@dd:adeedeqmnce e t-PA (tissue

N I T -
PS5 B B, U e s o
AgSN ifgRal 1O TPRALLRS S%J]lﬁé‘lt:e VECS 8fill %ﬂﬁe@ip%f% edl 'éﬁqbod1ment the viral

transl ation product of “a mycobacteri al
Ve?'ﬁ’é o thednvesaion expresseh e Cetenminaly p'ampaéeni selqa@lcb@érzkgSSA fused to a TPA

B EIAR5EE ) PR, PGS, BT BER b edo e.
temﬁhhs oftive At F@sArEe tagISrgudndy @ fukQNeifies Sty 6% the C-terminus of

t he use of an |nnuno enlc COﬁpOSItIOﬂ conprising a
the, BrotgReld apaesprsialle By qreposiiest. the piitak sieqtergcopstruction comprises a

pot[}r%glglgﬁgéle% %%ogﬁggibé@g é&éé‘% %&nq{lals{(tgtfn%ééd %? Alge 510 acids fused to a

TRyepmsueice a:ddewtiam G‘aﬂhmabPKﬂa@of@duﬁﬁﬁémb—ﬁsﬁ@rb-ll%u Leu-Gly-Leu-Asp
Wt rea%h nent. or @g ﬁof‘ cobact erial disease in

e R AP ARG AC RS S S0l A% BResst beQtecR dieAessA Sequence and the
PRIWVGQISECS HY INth: SRIFrEQRIB]y, Tﬁ@eiﬁf@s@fbﬁ&ﬁg&dc?bf BAiBE Ve SRY has the amino

be from M tubercul osi’'s and/or nm romone or nor
acigrsaaiensy ebBBRIBIN@:Guch as M aviumintracel | ul ar-e,

M kansasii, M nmarinumand/or M ulcerans. Were the
Thearotectiveriselbetfert poted dyrths ventorsiisbeem Govad th e partichRily potent in

en that cqonfers a_protective

e sl Bed e ohyl caseteany 2y cabaveng antigsn. Heterologous
pr1ﬁ{éeb(ﬁjl§b@tﬁhﬁﬁﬁhtuﬁf strit8gibHERIcE Mgh &W@v@@td'&g%%gog PUefiNresponses in

the pati ent has been pre- expose I's not
ammatlss prchhpipens than heddilegous diobstingt wish pla Fend vamineh@@chneider, J. ef al.

ARSNGB b g )

at | east one cob cterial antlgen may conprise prior

Th Fpeebipiem, Bddt g, Biec eiPgualslossapt effagliepessyoloBCG a5 the (neonatally-
incRERtdd) QRdik1dal Rara@he%xp@stb' s ngyar§" oPaa?E qgtpogﬁ%%dleﬁ?o%h One possible

one nycobacterial antigen conpfise "prior exposure
assumpganiis thatimmnahitngevied by IBCG lhah dasppdared and the individual becomes

aviumintracellular e, M kansasii,
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M marinum and/or M ulcerans. Preferably, the patient

is latently infected with the mycobacteria. For
wex@aprEg7 t he pati ent nmay have been pre- exposerCT/GBX06/000023

tuberculosis and be latently infected with

e i 6 P, AR RS GRHER ity P cbiidete wggine designed to

inthie wm@aemﬁfuma Mmoﬁgtﬁaép@eea \I%@Ih@ﬂi(ﬂb wtheB@d} GeéL ot appear to
t he nycobacterial infection. Alternativel

fugtien enhsnes Pyoteqhion- agepst dBe(thRodibeissi s st r&g dreacet] 2@6)5), incorporating
PRCERAERABRIGAN, R 5% TR SRS GR35 DRUA o . T

inpnendgenisity anidt proBﬁGVardﬁMQ dthboostiag EBESM withb o4t Védors expressing
ose t tored v C|ne f the present jnvention,
195 ¢ git’f% Zﬁg%j? dhe rse‘f ePBITGY  FIdplgehas pricyiopgly been "documented
(GJ&h@ﬁlﬁ&%ON 9 eBEIC 0BT 1 bi. S17 YL 159C Gl agrﬁdA 8} a2 fhfection and
weeks after vaCC|nat|on ese | evel s weré 5-30 tines
Ingmenitye(/ A kbS8 146y, do1t nhesaéuMmqﬁ lagireteetiiveameinngl B cBIC@&sponse was not
vaccipgtion. Accordingly, this aspect of the invention
5 a nethod of |ndu0|ng a T cell immne response
i n h n patien r|S|n st.eps of ex 0Si ng
T]ﬁ’i%taf?aﬁug%mvg%o%ﬁfsi’ é’é%‘tl mri’a}%‘ Eraping|a brfel ldgwlunﬁrifésponse n a
]%dti%ﬁt R pridFNGe rsﬁg W%ﬁﬁuﬁé’teﬁﬂ@aﬂleﬁgte({ﬂer}ﬂy&)bactenal antigen to a
boosti ng conposi i on conprising an i mmunogeni
paélem)mscqmbﬂnatwnmﬂm Mgp’ﬂa‘edl orediep komptising aomon—rephcatlng or replication

cat. on, i npa iral .vector ex ess
infrlied PR B PRR 6T e ki dinmpai B €33O faaiebngse (Ag85A) gene.
Prefidbly, ihé TR eekn@E réspendeny £ RlchRiy T 2R imBlAb 8Spbised
met hod for generating a T cell inmune response |n a
TRURenH hRept roﬁ@@@fﬂesﬁﬁgoft he st RS &fe m '{y):ol%%@:ﬁ%l Qﬁh%e and (b) a
the(ﬁatlent to at | east one nycobacterial antigen; f
vegagchyanpcaei qn)glpmlrgaa ml]e@pllwmgatr rédastionimepated evimi vector expressing

ost on r|S|n red vacc
B SREH L PERRE s T SRR oo GRSk B Ay pagputacture of o
mudmzahem €61t QImiBNREESSloNatibe: th kst atll @ iRAMHeGEspBhsed
mycobacteri al 85a (Ag85A) gene. In one enbodi nment of

ThN §edtbe@nidRihe mgf)ﬁsﬁ@ea ﬁ@i‘i—hﬁﬂ'bat'm:% %i‘%ﬁl%tlbﬁ 1ﬂﬁ4a}f§d viral vector

one rTycobact erial anti gen i1 n St ep I he anti ge
expressing i then translptiem npreducta oﬁr@tmwhaeterlmﬁﬁe (AgPDhsegene and the

L MM AT A8, M ——

extafiipi) e ndiebbargertd QnEsEEes)CRaP be GdhiiRigtcAdtot HRRE the ﬁatient before or
Preferably, the patient is neonatal Ii}/mex posed to t

afigr afedystrdiivg o bebetosd wccaRtip dwest griatipey imipgpe egsponse to the

REed @gyﬂlgenlc conp05|t|on may occur at least 1, 2,
w% y g or 10 or nore weeks or 0.25, 0.5,

10 15 5.0r. 40 or e years .

il Bpork 68 B S At SRRy PR bR s
huaiitni (@€i6nt FhGfRiEMhY steplo€ bemEli@eting) ar ﬁnrﬁ@ﬂkf g@ﬁi‘ﬂf&@rﬂﬁ'@ﬁﬁon comprising

the patient is in infancy, step i) perforned
a mmﬁgcatwclgepwat@admglé%‘@éal VABOF @xmeéqang the translation product of a

S t

m %gg{t*ﬂﬁag Aé%ég'ﬂ géI% tg Elll ?fe&tlte{ﬂtag/#tgfe g%%%gxget ht%ﬁ been | pre- exposed to
at dhastamermycoﬂ’»&ctadam antigére n’ea:fexeble'[ the B bar imrhhﬁ&reﬁ}ﬁfnls@d; dfemory T cell
. over a long tinme period. For exanple, the doses of
IMEYPEL PRI onposi ti on may be adnini stered over a period

of hours, days, weeks, nonths or years. For exanple,
Thenmveaiiosm alsg o@rgmdqg fap dlae ¥ Obean Immunogenic composition comprising a

vectored vaccine comprising a non-replicating or replication impaired viral vector expressing
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adm ni stered between 0.5 and 24 hours after the first
boosti ng dose, between 1 day and 7 days after the

wo poosH7198bst i ng dose, between 1 week and 1 none¢T/aBR@6/000023
the first boosting dose, bdéween 1 nonth and 6 nonths

after. t.he first hoostin 6 -nonths, and 1
th, JSEFSIBFiPE proghit o sl w@ %?aséﬁg%)b%%%ém the ygangifacture of a
mgdﬁ:é}nélt for 4R ﬁ@atnﬁht P BeviepAsh 40 nY}%B&téﬁeﬁ ecﬁsetagée 11’§ la” ®dman patient
boosting dose. These tine intervals preferably also
whigh hgs breh aré-sxpasediiodd mycabatiedalpatiget bet ween any
subsequent doses. In a second aspect of the invention,
Thenmydahacteninl tnttigehemayrbefeont 4 pabaeuiosid andtbr angwi bstfrohh ene or more

5a (Ag85A). antjgen, the vjral cto mul at es
orbigcrbpStagetin iich Fck i iustlsdlhiRec of dhdngivh i grimm andor M
ulBSBRE L WhErd tBE phifite ﬁﬁé BYen (RABXRYs8d tPASIP Bn®hnit f.féﬁ the alntlgen may be an

vect ored vaccine of the invention pronotes a
antigem tleat reoafeon g praigetii ves immives msracmsefag@mst/\m}ychbacteelab infg¢tion. In one

or | erive of _an vect
erffoch et QB Rl R SR e pitD dng ol FERBFEE R epposed is not
AgghLlnnune response agai nst vaccinia virus.
Preferably, this T cell response is a protective T
ARGhhtiFeBP RRN SRt MG ftl‘f‘é:tpa@éntt Rhy HavBebdeas pRQixpB&RNto one or more
reported previously and'is clearly advantageous in
my¢rdactetie themsevesd vioriaxemipkes precurabswel ef, af ipatienty td mat least one

tect.in ai nst cobacterlal dIS s, ;. and, seco
SR P RS TBE! (B BEREPLEL eDortle’ A6 PR R lemaively o
addﬁloafaﬂyi dlﬁle -eikPEsuy@ 6t @rpatibit fohkt 1648 @nomyddBadbbifal @6ib&! may comprise
such a disease is srral | pox. Virally derived di seases
PrigHij SXROBHR I eniromacatal grycpbasiesiar swgh i85 M rviyednrepcghulare, M. kansasii,
r [ I
M;’ %%@ﬂzﬂﬁ)% %E}OP jWID 1ﬁ§ﬁ‘2{2;5sar tﬁ?ﬂ'@‘%&d&) I%eﬁg #atf% t éq% t{l}? 1nfected with the
mym’daetynmeMadi}m el praderionwphoierican pref—mpbs@ho M z‘ube; culosis and be

la‘%\é go (r!;lgtl gtgé%ﬂ th EpeCtWIﬂ?re Jie i B}’c‘%g,%%&% : g%éag%az{n%gt of a patient

whY GO Daehey 'ﬁfecf’éﬂt WERNHhANAyGbAbEHS tHR BedtHREBN pRALIaBR! eradicates the
conprising the step of adn1n|ster|ng an i nmunogeni ¢

myenhaoisiialiinfecdampri si ng a non-replicating or
replication inpaired viral vector expressing the
Alteraatstedy oo adgitiodaltyt, poé- enposyxeohaxa tcemipgibe Ag@mtel gengreivaccination with

e junma tient. efer the T cell i n .
BLES oo Brosba riiory, bR dpnd dusolts Solintirs HBBoBHd geen vaccinated
pretiBudl PR Bel aleRheiid desvide bH@s% gfdo%‘ of BAREREL Gaccine of the

conposi tion conprising a non-replicating or
presept invantion sibgteitialy highealevelsof antlgxlmpedﬁb riugeltfhen-y secreting T cells

transl atio duc cobacter i in .
ik TR0 8 ek Sy LA Hare (eI Hat SCohmes exater than in
va-Ecﬁ:l@cJ:sJ adnfThlREd e?ﬁﬁél@ B @9aicnstioR _NMycobacteri al ant i gen

a virus in a human patient. The vacci nes of the

0 I Ly [ .
A%%%Y%tﬂél:yeggtg %%ﬂﬁé? gi;] ?ﬂa él%g)%aﬁgg@@é a m@t@é@ i 1M@uc?rfg3hmlt cell immune
respomﬂmmladglm:eai paticat, fmaprmmgaﬂneprs ofi etxpio&ngﬁhmtpaﬁd&rﬂtto at least one

th mnistration of that, anpunt to an indivi
i PRGE Y naden GRE RISERG S, S TGFPORSS ési,mlm%eﬂng a boosting
coRifoRftohV BorhPHisihg &Rl TRMunfenRY %81@1555&185‘11 égﬁﬁp?lsﬁ‘lgo Wnhon-replicating or

vari es dependi ng upon the health and physical
rep]@cm;lipmlmmamd virel Vesttirvexguesbing dhé translaaineprodaeieqf 4 eycobacterial 85a
Aﬁgg of the individual's i mune system the degree

%5 ction desired, the formul ation of the vacci ne,

the treating doctor's assessnent of the nedical

situation, and other relevant factors. It is expected

that the anbunt will fall in a relatively broad range

that can be determ ned through routine trials. In a

third aspect of the invention, the viral vector may

further express the translation product
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of one or nore additional antigen genes which can be

used to induce an antigen specific inmune response
wa@gasns’ssuch addi ti onal antigens. The i nmune PEFOBREE/000023

may be a CD8+, CD4+ and/or 1anti body response.

Preferably, the one or, nore additional anii 9

This gspackobideinneation alse frlates ine? E’Sﬁ’&gi fg{’ ceeiting ek bl,%ﬁmne response

o e | o gitis Cvirus,

m g}q o%ﬁg%}:érﬁ@mﬁ%ﬁgﬁ ggi’l | oma virus, nalaria,

.. leish i ' r, Ly oeany Mmycobacteria

) ?ﬁ?ﬁ.smgﬁ ]2? gartfagg{@?alt h%gt Oglr?em %S%%@S%%@f onal antigen

.. nes encode an anti se : " o

i) BEREF TR Potad BRVGNCT GER SHC CRE Bhf sl efiooyiton comprising a
{EQReaNYadite O b@apSEihE M Glonasylicrih gen replprties eichpayred viral vector
mycobacteria spp.; nore preferably. g&e r g&]e | at ency
axpresgingsthe ramslajionmredurs Rpmypehagishia aréﬁé EH%di ng
heamaggl utinin (HBHA) or ESAT6 or the fusion protein )

In kilowmbedinitaof tht inentibsovieny feampéignt I8 sxpessd te@alt ensraycobacterial

anti.gen y. be endagenousl rived. s t. but i
antigeam R StePd bR SRS AR 411 e%&ﬁ? e ge 5 %g) g‘lpcﬁét a {um)e (sponse, bt 15

ER nously derived antigens which are suitable for
nousgg%l@th the present invention are; human heat shock

roteins ang t I | t] c uring infancy,
sl e AMRpLUERH I RRREL B 85 B KRRy he IRty g infoncy
dufific Q8FIERSAcd hredvig@Sdubkowel. abrdferdbdy,dhe patientry aeonatally exposed to the
addi tional  anti ?en_genes as an epitope string.
at gt one ayeebrasral anfigedpi t opes in a string of nultiple
epitopes are |inked together w thout intervenjng
Adseigistatiens of the timatung genie eQERASHIGN AL PECUE @f lpasinki/dop: 4 5, 6.7, 8, 9 or

am no _aci [ voi gde C [ re-
OGBS PR hath o B B T 162 el s s aer
expSEAETR) MABAst DNAnBROHctaal afithieh. Sneforhbly, Wierasteno) iagierformed when
sequence of the epitope stripg,. vvi.tp t he encodi ng
the pasienBSAMTAGYhECR His ReEQEMehIHing BIaney Phofsiacnce.
encodi ng the additional antigen(s). Alternatively, the, .
Whg8 Sepaifjcenipeiseslaiminimteringaneiedbar ane desy dfe koephirg sapposition to the
as separat e, pol ypeptides, This.as 0 | '
L
tirfle BERSEPIFOE akdifle Othe TR 68b6I3EIng PRIpOSitiow izl bev edrhimistered over a

expressing the translation product of a rrycobaégerial b
petig8 SAhgenedaandvecks menihsoraican ior swrprledhe sgeond hepstigg dose may be

adg%g%%ei?:é %&\g?ﬁglt qgg{g(} 9% Hglﬂjts LAPELI RS b%)@%&r%%oga _'Béf@%é}hqr &y and 7 days

n reatnent o vent'i on )

afle@tthe MreObRSHRY idate, Hesesael andkaind basontbrefteadli tirgnkdosting dose,
di sease in a human patjen inducing a T cell

behwspiohgeoiih athé TBERTEALS: the PRI RS Goits DeiEgR G mgpths and 1 year

atfel ?t%e' ﬂ]%é?%dsﬁﬁ d&%?o%@éﬁv@&ﬁp tVBCLI BY 0DEr MORAhER 10 years after the
prot'ect agal nst both nycobacterial di seaSe, and _ )

fidyBoosihe doe. (Fhemptimeditsnabauefomibic tlel applp s nypigugs to the period
consi st i n% of HV, malaria, and small pox through the

betWERRAYOHDHIUENFO8SE | i rmune response in a hunman

patient, preferably a nenory T cell i mune response. .
Infs évougspdsbot Hetibyadopaibcidiisiont orthe IBFEBE AP pFaREGsH against the

Y, sed N ' ' i A3 A di
SIS SBTH LT sy S, DRcRETBR . pccontig
100thiP S MRA o Nle dRveatioh) bomBlistdiisn asfethe Thetaedrwacciag of the invention
wel | as providing the vectored vaccines as .described . . .
bl & Ti7ei RS FEPopI<CAAUEG 1 GOIRIORT PGS Bora roigeis derved
F?aruey té)?é; S8 YAFHRA %cg?r[lﬁ E)Her% fbtréd’%géif%@ oP AR iBVerh@romotes a T cell

r an‘?lgens or epitopes derived froma
di sease-causi ng agent. Anti gens and epitopes suitable
for use in the conpositions of the invention may be of
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bacterial or viral origin. Suitable antigens may be
further classified as protein antigens, carbohydrate
W@i0bQ#187 or gl ycoconj ugate anti gens. The conpPST/GBRIVS/000023
of the invention may includ2 one or nore further
..antigens or epito di fferent
ISR ? agat %%w%‘gcgﬁa Wér@’tr?%ﬁg y, thig } qarhresponsgisr pyptective T cell
5OP&n effed JFHIRS BRRIHAT L8NS dAGBy RHed GREY 6y aid f clearly advant
re%na“ a gn% gen O%pl t ope. e gpsaecgjﬁarli g%t |ﬁ§gcee&lry acvantageous
inf thetntlst Wegbmdommpnlmsn@rdluale role; irsplyoine protenting gaegairfst amycobacterial
neu om Pht A, ..Pht D gh,} g Pht
Aegh

di%?geé an f"éon‘fl_y‘{ E%t@bp% %ganésrs |a(§1sea§p1|h§ y@@rug%re?a%é% to the vector.

InSR¢ 3k of theAVTVRNEBRNsRR aRich QS sinbpadepatitis A

virus, such as inactivated virus. - an anti gen or
Vﬁ'ﬁ)l CP; ﬁgﬁvefdr GRAREPHnidh! ciaan ’Jréd‘ﬂ &Qel?tgd b?fethéLU' Eﬁ‘fe% vaccine of the
/ or core antigens. - or epi ope

prhmnatln‘tamioﬁi willr bs .clear &o sthoseh af Iskhél anthegart; fekm’ﬂples 1nclude smallpox,
no hiI |nflue€zae.tgpe b. - polio antigen(s) or
g’é WmdgatF vaqepd Infeglight herj a vaccine or its

Const i tuent epitopes or antigens or toxoid. - tetanus
Aepsdingly. dis jaspect on dhe tnuelﬁtonemomsee mﬁthadutquedmmg a T cell immune
nt
rege&?ﬁ?e g%alnstrger%% é%tﬁ@%air%lﬁ TN (f é )V{rggrg ?ep%%]%an éjggﬂit cog?rlslng the step

oft ﬁt&nlh&mmgduutmmuﬁo@nﬁ/ eImpBitfcantomhshasty & Wdnaeplicating or replication
pr ot |ns The flu antigen nay be selected froma
mﬁ’&ﬁﬁi pral vectoy eRpregsing t the frp%ﬂetm adyqt gf a @yg:obacgqrfaé Ag85A gene to the

h atlenta@ré'f&tablgeﬂleq{ceﬁﬁhﬁﬁﬂl% rE & BMReTS @9{1%41 gchetl'lsresponse

aur - cancer antigen or e | tope
T g%ﬁ%g{géfd[g frﬂiegtgc%ge}léq gtd%?l%g ‘E)hre é%{ gl{ gmﬁufri‘ e¥11c composition comprising

a henvepdigeatingcort geph&oiohampmécbmalafebtog @RPreBHNg B translation product of a
det oXi f'ﬁgﬁ@fre nec ssary e.g. by chem cal and/ or

eabattera Sﬁ%"cWé ¢ GRnEReuiReps2 mcéwaw%foarslpeymﬁﬁcﬁon ofa T cell
nhﬁ@nef 18§ A HARcEBactdrlaf iRl defidng 3ViuS &’B&h&r}]ﬂe&m‘h{”
conj ug te e bact'erral toxins or toxol uc

Tlge' Q%tchﬁt% o3 tflé) eg’u&{ dél%?gﬂﬁ%nﬁlg%‘l% ao%ﬂ%?ﬁgreef%gr}?eg mBHEA &t at least one

herla oxXin Is par
antlgem i for 2 gatibg. B ‘ﬁxhtﬂmab]ioglchby( o¢fiflecti€k hamosntl,t @bli® meant that the

carrier ei ns i ncl ude th ningitidis outer
adgipisiratisl ?ﬁa ‘e‘?fﬂouné%?lh@fii"d pﬁtqﬁalegl a Hagle doppexas part of a series, is
RV & IS treRBlcht! %§ SevRARIE I THis aﬁ%ﬁﬂﬂ(bﬁ?e% déé)éﬂ&ﬁhg KigoGSthe health and

hornones, growth factors, artificial prot
plryenplmcmdngmmﬂtha mﬂeflduah’@rbe@%ed]' age the eypiatigpeSthe imlividual's immune

vari at ho en ens .such the.N . .
syRRin B abte SaRidRtn e ok AR S o e it 4B treating doctor'
as%éﬁﬁléi%fﬁh@hﬁﬁi&apﬁﬁtﬁho@ Y TR eY $18vant TRMors Pt &K&pected that the amount

proteins, toxin A or BfromCdlff|C|Ie et c. IPurt her

Wrélrﬁallge agelpiveln broed rangs ihat ean b datemmyipecdtirqughieutinedsiakst
at a concentration of at least 1lnmg/nml each. In
Ingethd aspect hé ﬂmdnt@mibn,aﬂhb oirabfectmymagyi fethenetprgmthevirbhslation product
e suffici eg& .to. el c it an
of ohe>0r more additional Ant igen genes which can be used to induce an antigen specific
immune response against such additional antigens. The immune response may be a CD8+,
CD4+ and/or antibody response. Preferably, the one or more additional antigen genes is/are
derived from M. tuberculosis, Plasmodium sp, influenza virus, HIV, Hepatitis C virus,
Cytomegalovirus, Human papilloma virus, malaria, leishmania parasites or, preferably, any

mycobacteria spp. Preferably, the one or more additional antigen genes encode an antigen
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I mmune response agai nst that antigen. As an
alternative to using further protein antigens in the
wOorRoobA72387 nucl ei ¢ acid encodi ng the anti gen naRCTHEB2006/000023
used. Protein conponents oft3the m xture may thus be
ced nucl ei c . CI d_£pref I igy EhSily from an
selfsGRntoR g 0T G fGle oh U oBh L bg Y Jfigen |95 Ly from any

MyebBadiéfun or &%fmfgbh leRpessed by hheydoba/cﬂﬂﬁa Q. rrngrreqmaﬁaralbgeone or more
proteins which mmc saccharide ant,i

latmcmg@zs wchmﬁtthe il aklge ypaseanar ngg}en e?‘%@??ﬁﬁl‘glmn (HBHA) or
ES@@%@&F &leﬁlg?nm)\ﬁdse}?? a conposition conprising a

e invention and one or nore

| m Cr. ob|
TS T AR BB Bl PSR By o
1mﬁfuﬁe apbiiselpded %r&t@rﬁghiﬂelf Sfueidur CEncB)lgeﬂmu'sbf derlved antlgens which
ri fanpicin, isoniazid, ethanbutol 8%1 SE(F E t d tumour
areAsiabksi fogluge viitheth yesent BRI el "“ﬁé‘? og ‘proteitis an

Usic)Y r on ng@unst at | east one
assgﬁ{aeéle%ﬁ%wel g11"‘2Curr?17§1n d?ﬁ?ﬁ?ﬁ%onpqﬁ sing the step of

i stering,a vect C i ”
Thﬁafﬁrapg?ﬂt(?rég?fh% d%ngr}e %x rtglgsotjrk]lgl r%%agf%ég%va?fga one ot more additional
&?dsneﬁ; i Itdi}ﬁﬁ&hﬁgl Aﬁv@ft&gﬁbﬁﬂy,ofheaepr;@ebantaesmg of multiple
Ag 85A i 85A) %g in conbination wth | east one Jeic acid
epitopasiee xa%«ed tanthan WiBPULIRICTYRDEIEOIIRFICEE 6O ?Pé PapgeEty e
ané)1 g @Imgl\éoe néld Q'Hatajleﬁ QS Q{}(ﬂ&édj %etc?&tﬂdﬁ%f(%ﬁe eﬁl@apeastﬂl‘?g? bk feferably be

on-replicating or replication
achidped tddg i ﬂeadsmbflﬁmthNqu:nm‘smt rtbatt dneodesaths |amipeacid sequence of the

duct of t 5A
epﬁg’lg)q gtg@gf) }Yﬁg ’[;lw R?‘ngeng ing, Q]‘Fggg.@% 19%1 %aélg(?e adln%nﬁja(r&g hs the DNA
nﬁ@(ﬂﬂ% 4 Wikibhal aanﬂ@é’d(gaf}ﬁ{éhaft@éllya@l‘s Rio8% A adnidothe taddRtional antigen(s)

patient to induce a T cell imune response. The
maebd expeessehacicparateqliyiegiidag. a non-replicating or
replication inpaired viral vector expressing the
THis agradf the ipvadiontalwf pmvmlys: tisaceerti avecered SACting ggipprising a non-

oD GHFABICHSY GOPOT TN Che] P SEq T dlyefd roduct of o
miﬁﬂﬁ&@hﬁl Xg83R's eﬁé(é‘i‘fﬁ)ﬁfé trsInBl%hM& etsued ol @tﬂéhﬂ&)nﬁ‘&tﬁdbﬁmal antigen or

ni ster dto prime the patient befor both
epdiope es¢ irmtheomantfactiee of e ingashiqag)enk ey Fhectif%?ﬁpﬁllﬁ( ) Pf@}’entlon of bot

e..admn ratio ( T
et PN S5 el OR ARl PRI by e
cV8e§PhedinBe pitgr.and antigen(s)/antim cr ob| al (s) are
preferably adm nistered in adm xture. The invention

ARG @inP "t@iﬂléj%%eéthﬁ th@&v@xfltlcﬁt tﬂe%ﬁﬁorwlﬁwafmblrwnbﬁmtlm protect against
antinrcrobi al in the manufacture of a medi canent fr

bath dmyq:q’ugcianal diskdsei and)ragainsls pBSE MATe d}j;g@qeé nslelected om the group

medi camen r.
CQ}]&]@{.}P f b&ﬁpﬂag’{lﬁg% alﬁ’?ggﬂ[‘? {h% lﬁg?éﬁrogqf%czt%i&g %ﬁﬁﬂne response
i d‘ﬁﬁhd’lﬁ%‘u‘éh’{ @fefé&@’@l&@ﬁn&ﬁ@iyasﬁelhgnﬁﬂﬁe msymmsé ation
product of a mycobacterial Ag85a (Ag85A) gene.
ARhSUHAE YecthA JaBMARELE Bt (RERYE B9Entidiemu ®e @kediin isolation, it may also
vectored vacci ne conprising a non-replicating or
be (Bplhlbnﬁﬂlwmﬂl IOﬂpaIVIaeQinailoﬂlaq)r therapeiticesqeiagas #y tfgaiing or preventing an
tion ct of ny.c
%c{é a:l ISF?FS %5% a5 pggaaféqtgs%@% t@%d%lgﬁég?sg%@sgnbed above,

thE iffdrkioh W@esraﬁ&ﬂ@fb%ﬂlohrboﬁlpﬁai&lg entectorevaicinetdfghe invention and one
medi canent is adm nistered with at | east one further

oampiefertherratigenseoniepiprasekriud frama disppesieaseAsse
provi des the use of at |east one antigen and/or
antimcrobial in the manufacture of a nedi cament for

inducing a T cell imune response in a patient, where
t he
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patient has been pre-treated with a vectored vaccine
conprising a non-replicating or replication inpaired

WO 00al072768Tt or expressing the transl ati on produp€T/GB2@6/000023

mycobacteri al Ag85A gene. The invention al so provides

e use of .a vectored vaccine conprisi. a . .

ARBer e ity SUFRHIE S 55K 7465 AR PR P, o, dpeppion may be of
beXeRial o1 Vithl tdRgid. r SuifbRL h@fheR$ be FlirtBerMaaP@St 8§ ipdtein antigens,

Ag85A gene in the manufacture of a nmedi canent for . )
Cargf&wéra%g agtigens @it | glyepeomigite spbges. (The Lopwopisians oftles évention may
: ' e- t | ] east one
H%E@Fg§%b§%g¥%$ﬁgﬁﬁﬁﬂ$%%oﬂ%ﬁﬁgﬁggx%%gggﬁ?'invention
_ngﬁkpetus%% 19 i nduce or eﬁhance a variety of inmmune

F QUKB R dLeobacterial apigen o SBURRE- | ' particular, it is an

aiqﬁﬁ{ this invention to identify an effective nmeans
i 1850 RhCRiPRPNst di seases in whi ch nycobacteria

arg@inplicated. Such di seases include Hansen's
— pP&SHOEIUR pigeR OF BRIEAPE. ost eonyel itis, Crohn's Di sease,

| eprosy, |ynphadenitis, Johne's disease. The
— abwlaiagediern pepitappect s of the invention are

applicable to a variety of different patients,
— B nadchatiidepoigen Grenistaprocobdus gmewmongat.i ent s who have

H Vv, AIDS, are imrunoconprom sed/i mmunosupressed, or
— aipeottia\eatigercfesrg Syeeomgaine (¢.gfgh ht A, PRDNBhiBR PhtBY SpsA, LytB, LytC,

trans ts_or o suffer fromgenetic
Lﬁﬁn‘%ﬁ%%ﬁ’i?%é@ﬂ%.@\méﬁ@ %W@ accine is for
prophyl actic use, the patient may be a child (e.g. an
— P RRfigen o epiqpedrase horagitis 1A ‘Gﬂiﬁeﬁ}%)a?' ingetvaied viems- | d or a
teenager; where the vaccine is for therapeutic use,
— fuh antieenios APitdps fme hepasitis B drusashehias the spafecs ael/omraoenatdigens.
for children may al so be adm nistered to adults e.qg.
— i attese s epigfpetiiom tesdigie C virmsunogeni city, etc. The
i nvention al so provides a pharmaceutical conposition

— a eapharsdenegtidr) fram Haemopdgeningluenap 0jett, on of the
invention and (2) a pharnaceutically acceptable

— pélid iretigen(EN6r dpiteped sueh apindpivdes a met hod of preparing
a pharmaceutical, conprising the steps of: (i)

- ApERaid Dibche\68 Bk CHRAEREEIiRBeObr ddiGehdNantdigan; and
(1i) adm xing the i munogenic conposition with one or

. ' > [ Carrier (2)
R OO BB LB, ol e ne
_pr ' ' [ r iy 0 the patient

B b R B RS b LT onb e can e

adm ni stered wi thout undye toxicity. Suitable carriers
- BB hitieghc ot SRIpeiabtlnat féctieltize Blibiamolu S bigumntase surface
pro®iRl TheifiSantiped WRFHeh@ldcBaSiroR QY YArehic stdfih,dSg., from avian flu, e.g.,

pol ygl ycolic acids, polyneric amno acids, am nho acid
ﬁ%@bégvﬁers, and inactive virus particles. Such

carriers are well known to those of ordinary skill in
— athantigen or Bpitaperdicaubiophylibsocaecoptabl e carriers can

i nclude liquids such as water, saline, glycerol and
— gtameaohntighni xt tpitpy. subst ances, such as wetting or

emul si fying agents, pH buffering substances, and the
Whiteas sagétaridk amridea ipuasiehitis pﬂéf&é&? c¥§ab&b&® a carrier in order to enhance
CStabilizin agents.sucﬁ as trehal ose or substances )
nmwatogamm@ovgmmwmm afigens gparbeglesesafi¢b whetei neaessary e.g. by chemical

[ . 1 ratures may al so be present. The latter

Em?ﬁ?@%%%? (%@guse of m xed sol ubl e glass stabilisation

technol ogy in mcrosphere format suspended in

perfl uorocarbon |iquids. Liposones are also suitable

carriers. A thorough di scussion of pharnmaceutica

carriers is available in Gennaro (2000) Rem ngton: The

Science and Practice of Pharnmacy. 20th ed.,
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| SBN: 0683306472. Pharmaceutical conpositions of the
i nvention may al so be used prophylactically e.g. in a

W@ Ra0aari7eh where contact with mcrobes i s expeRPCEGBawE/000023
vvhere est abl i shment of inf e&ti on is to be prevented.

nce, the 0S be. adm n
SRty SR\ Pre S M s OB (1 A e R g gagrier proteins for

cd@ﬁ@g*aﬁersa&é Yastb@41i th@ins bl td:Soid %ﬁ&{ a@hﬁphméha%ma rR8etahils toxoid. The
iS preferably buffered e.g. "at between pH 6 and pH 8,

Cljb/ﬂéﬁamusan‘apﬁ wirhthstia 7toximr et @mﬁio;alarb'hpreé@mdo@amm rRsjis a dlphtherla
B R ke AR B AR Mg §Rgprane o,
sydittetie peprides msaeﬁmc@f&ah@ pefili$s@sproRynsh eytbRives) TRdpiidkines, hormones,
certain conpositions, as resulting in the neration
grgpvity farsore, antifisial |mem§§96m1§mgomugwleobmgn g@%@r T kel ypitopes from
f e ;
vifpuk RHGRaph R <] bR ofth AN NDIER Bt D fom . ensae,
prieantobocal muert ippoteimelspAe padumolysing ired-upyakaproteingprikioA or B from
%%tizgs, i ncluding, but not limted to, oral,
i &ous, intramuscul ar, intra-arterial,
i nt ramedul | ar i ntrat hecal intraventri cuI ar,
quph;:ﬁ aptgens|ing e CPRAREIR Mk Ggplg%bq be Rfgsepisat a concentration of at least
t
%?gé@nﬁ?gé?eréln%lgl%gﬁ&hgr?g@gbf ] félér?ﬂ]r en ﬁlrﬁlletge;%fﬁ?ﬁlg to elicit an
1nunumm$spdnsm5gamytﬂaEarprgepar ed for intr anasal
adm ni stration, as nasal spray, nasal drops, gel or
Apawd@ernatige toiged abthes proe¢ih RBtig@s ihithel indxivied, lhhbl@ﬂ:SadM encoding the
suspensions; solid fornms suitable for sol ution in,
angigen argibsitsech Proteigurompoaente phhe prixiwe may ithijsde epla C%lg/y nucleic acid
page r li f 0
(p\;?\%rﬁ%bgf; r]]jggg | f‘g i, géé cfgﬁrr%l ?@heéﬁé%lcgntﬂgg een%&’&@% fHe! bASin. Similarly,
cosninsittoan @b tisd inventivnr ape coﬂnpnmpioyems MIcéMﬁnnmsdayc}rande antigens e.g.
i nt ranuscul.ar ] i ntrapnasally, or delivered to the
MIRPIOPE Trnkridiohpe gnigho %gest i ssue. Dosage treatnent may
be a single dose schedul.e or a nultiple dose schedule.
Fyytherposs, ﬂ@de&%ma REORPE R m@pwﬁ%@r@r&%% vectored vaccine of the

o t I r
1ng?1¥tgi)i(’1aa{rg[1%rbé1\é“olr mcﬁ@ e}cgrﬁj?é‘l dt grﬁjgﬁh@s ;@Fﬁi fé@to‘? ?htnkﬂYcr(‘f@Xls suitable for
usBr inefheDesmpospiians mfoﬂletlheerﬁloglumsarﬁltghﬁraﬂdus bhdn(aherapeutlcs such as

ri%?FN-' EL| SP reJesrzon es after. ,vaccination in each

setie YAZHRDIdGTK35 A al one: BOG
prine AB5A boost (a) tineline far, vaccinations
A%%é@vaggv the 1e¥gion PERIpdes @method of siing apl, c¢l ? IBRRURG ERSBPISS agamst at

I P
SRR 48 B RRRRE Ryl RUC S B RER Fctred v

ccmeprm esmn(rephcﬁt)mg eacdphoﬁtldzrhanehredewaihmegtensxpressmg the translation

prggl&%uqrflea%’g g@p&g gg%p(%gégﬁﬁ %eﬁeg %%gﬁ% CLi gzvﬁlugt least one further

igaﬁhﬁd/bpantﬁla{o'bﬁﬂ 't&ﬁlelpén%mgm ficant COﬂDarl sons are
i ndi cated; (f) cell epitope display after MVA boost

Tﬁéqlng%oﬁaﬁé-‘d é}@hﬁgs ﬂh]Q gltkéé i)fj %?barstéeézgilj U%ﬁﬂé‘éﬁ%&p{ﬁ@%# f$h-replicating or

responses Were conp
reflB@tioniimpairdd gral @e@or e@msemglth@trmmmmqand)dmt efia Eiyb&ROkrial Ag85A

r nses t i um. PPD and rec nant
AR TR s (N sledet ons et SERSrCIBOE THRaD AR Spemufacture of a
m@({ll@é}ﬁelﬁtf&déﬁmlﬁfstré’c[011tt9 a\'fﬁl?rﬁn hbl‘i’c% iR a MOl ik Snel rSs onse
Identified by a code where the first three

The vectored vaccine comprising a non-rephcatmg or replication impaired V1ra1 vector

expressing the translation product of a mycobacterial Ag 85A (Ag85A) gene and the further
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correspond to the trial nunber and the last three Xs

correspond to the volunteer nunber, e.g., T002022
wore@ed7278mt TO02 is trial nunmber and 022 i S VOoPCMGB2006/000023

nunber; Figure 3: Culturedlél abel l ed "cul ture"” ) and ex

anty\(/g:egq%g |E qlﬁé ?%qtﬁr?%%%@?ﬁ i arg%y |08 00| fst?Alﬁgf Fg@lﬁgﬁo&% B ese%uentlally or

sepgl%?éi{/‘ o Eg&hﬁlb e R¥ctéred %&J@%@(be WREste¥X 0 Fﬁm@ tlieqw’uent before
gt nu git one correspondin tg}ptotrla
gl

adramistrdtion v6the mt;g@(ﬂ)/@ghmmﬁob@@) qg@ﬁp @ﬁ@prﬁgrqtlgn of the antlgen(s) to

I
o B SR Pl R BT T Pl swoome

antifeAe)/atitTicBsifl (s} ardiavR}ablyt mrmmsmed(m afotigture.
adm ni stration of a single MVA85A i nmmuni sati on.

The¢ 9aventish Cdlmbid%'iﬂésetﬁ@%§e§ & RaMebe Ah@genangl/af entimicrobial in the
i'gher than pre-vaccination responses. Vol unteers were

manuxfactpreetvﬁ wsdlyamadd‘ohmﬂ@@ng\ﬁﬂhcmmmegm@nae Inpppatigi wherein the

Rt SO e b S s sonpiain o

repliORALH #EQAirBE @lrhiyecion leuplesmis therranslatien prxioet afta mgeibaﬂ:terlal Ag85a
Vol unt eers had been previ ousl vacci nated wt

(AES Y gens( &}ml\a@m e 1Eyqn§1ggtprcpx§ ‘fi?o’il?§ dise ph apigpjore vaccme comprising a
nm% i&g@%ﬂ% iré’i)gltcét n@ﬁé%@%c@f‘ dx Wt}ﬁnﬁé&%oﬁ%duct of a

ter a single vaccination wt

Mw&%al mgsm eAg%A)ag@anhyhe niagcfecmravpf & mddidament @urleducmg aT

celé A@:g]gm rﬁgél%lsgglq ﬁg{gp'\%@% ﬂg:ggdqls i 1%%}{3@1% ere Ath at least one
%e?x AndP AntithicBobiall I | aI 5, see exanple 1) and Mtbh
atent y Infected subjects (TO07, i.e., trial 7);

l ( N, i GR@MDIABRficrobial in th
Thﬂn‘?%n%o%%£ %XS(@@% ﬁl%e%%oﬁggﬁ\% 8%%%%??%% subj ect scr0 tal in the
me(nﬁm&)re aﬁd mddidanieat ﬁmlh@umng‘ 2dt el mumplwcltequnm @7} patient, where the

ure Per si st of t he AS5A i nduced.
pafisdp i e ge-RPFOANHD 1 ysafpr Bl EREEgn ) 1 groplicating or
repcliéQh@rPf }5&11‘8&1 Rl i elxﬁl@ erdnBRtod Qro)daatr ¢a mycobacterial Ag85A

I nterval” between prine and boost (MVA85A) ;.
gehé. gllheané{uiipn arsenm‘ad@m@e u@€f of m@ewgemcm@ GeuEBriSipgraMen-replicating

or Srﬁélfcgggr? ép%%%eca:virﬁlegesci% o?%??sfm%t){h? t}'e}/n%fé 3&{)&%& to\%eaa mycobacterial

AY5IARenk BY@le @Rthifbaestof GM/GBEAYént Fogindecidg a)T tadlciknrodne response in a
correl ati on between interval between BCG and

payericivhereitispadisat hes peekpisoEetedumgna 1gast g antigep BRYBEayguicrobial.
anti gen 85A (Ag85A) summed peptide pools; Figure 7(b)
Theaukseof inventiasl may b uged Wemduﬁmpfe eRhanCe atWAEEY EAmMyRE responses, as

MVAB5A vacci nati Q e
deﬁcgg)ﬁg ﬁ‘E%%e ﬁ% pgtﬁ]tcufé.g ]§§R a(u;& %ég ngﬁéﬁlrtre 'Xg%g ?&n?g}g &£ Efffctlve means of
mﬂl&ﬁbﬁﬁg %%alﬁﬁo&iﬁea%aﬁl {vaieal Iﬁyﬁfbabiﬁhh gar@mplmmblmmhldne;ases include
gure_8b shows nean levels of IEN_ g p}gst chﬁl I er;g had
Hansgmﬁ eDieare, JhesnRLIesis.y PYRPMYSLg, EIPERtDIEsEoguESY, ofymphadenitis,
BCG nai ve WK vol unteers; andFigure 9(b)
Jowﬁgﬁfs%(sgw vo |FN- g Elispot responses to MVAB5A in

C%ove descn%a(?gspaegtsv tllljen}n(\efgﬂtlon Q%Bﬁlic%%le to a variety of different patients,
including for example, children, patients who have HIV, AIDS, are
immunocompromised/immunosupressed, or who have undergone organ transplants, bone
marrow transplants or who suffer from genetic immunodeficiencies. Where the vaccine is for

prophylactic use, the patient may be a child (e.g. an infant or child between 1-5 years), an
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Exanpl e 1 The MVA85Avacci ne The constructi on of MAS85A

has previously been described (McShane, H et a (2002)
wo pfoet2781 nmun. 70, 1623-1626). Cinical gradeP®i/682086/000023

was produced to good manufdZturing practice standard

by I npfstoffwerke Dessau- Tornau. ,A Doctors gnd .. ..
oldeg | chr ESNRE PUITCRP VPRI d O AETPER Dy TS Retigny is proferably an

| ¢ i Jdd68} ERREEmMRY 91 Bk 2dMeatkRH a6 YANGENE Yo assess safety,

ad%%gdﬁ?ﬁ%é@@ﬁe use of I\/ﬁ%%SA in clinical trials.
doggk rimmainopeniaikys eol unt eers were recruited for

i mruni sation studies under protocols approved by the, X
ThOihwnteialse presides & phinivcestidabnminpesiéom nompriging (Bgan immunogenic

only after obtainin itien inforped co nt..The age
comppger ¢ he R RETLHI s paBsediay foRh i

tested seronegative for H'V, HBV and HCV at screeni . -
Theduentien prdyiteationythnd OARIGRHEY aeﬁlﬂﬁ%ﬁ“’&k}ﬂ%ﬁ’i %?R{l%‘%r@g steps of: (i)

er-formed prior aceifat;ih,obhiand aldl | 4 dBSxiABl the immunogenic

pr%a{lﬂ n* n\gerc ?r)ﬁ CPI\lmtrcnafl 3 %tﬁév%%hnt eers vv@gl\rf);1 fol }Iﬂglgvved- up ¢
cofPbsifioravitthene otinidre pharachcawtivpllpscieplable earrieregul ar ti me

poi nts. Those who received MVAB5A i muni zati ons o
CHEREPISE R diyakibstate thaeeedinog itself dhdwndhs ywodiwtion of antibodies

side effects and body tenperature fqr 7. days folééw. N9ed without
hagra iter k¢ pAtionyaees¥iBE it SOMRRSIReY fod; Which G s agippstete

ondustedd t4¥¥%e v faboRseddRh&bmonedles such
ungig? gégﬁ%lﬁ(e Sllt\gglﬁgt%é@?e ?@%ﬂgg%—é%%e’t éggi;&ﬁf ﬁ%pl \? es pl acing E.:S e .as
protide] salysanctrided, ipelylantiotaeids, pidyglyealioasiqsppolymsnictapuno acids, amino

skin and then_uysing a.gun to produce nmultiple
achLAORDTBES AhGUHET o RTINS B PRee 4 Fh g to those of
ortaﬂm{yhﬁ{iﬂ URCHA 6. PhbSSacBlitichlydesabld @asdt icke isdide liquids such as
es

I's indicative of active tuberculosis jnfection or s
witere\sblines ghR@ralaandd ethanadn Auydiagn selkstances.t fich aseyslfing 1 emulsifying

G ade, 0). Heaf .t est (equiy .t t ld i
G e ORI B RS S, s
agehf30dugh | AMMdliafoRt | Nsublktahicd3GGaChliow siteasaiuble CDigard glass formation at

adm nistered intra-dermally, n = 11) or AS5A (f5 X 1 uble slass
anggntgemperaien B rleel bF presadfe Thalatpr insly i gpiged soluble g

Lven U mi@os - it Bgspbhidad ist p&luorocarbon liquids.
St%%ﬁ%aﬁlf) ge%ﬁﬁ%ﬁﬁgé glrl‘ge}\??pg%é? yfotg%n vgcc_i natledbk\g/%vi th BCG L.
LAW0E@ndseat ildoeshifablo=cakprs. Thehareatibadistissionbeft phasmogrtical cariers is

vacci nation ang i ni sati on_ w thMWA85 S..18
opHlaig e G 0a8 PORPE R B SORREr e PO ol PRiBpeey. 20t ed.
36Q530daap. grade |1 (equivalent to a tuberculin skin
Isfgel\zt o? d<6*%5 mm in strength were enrolled in the study

P aﬁn*?lralééﬁgl?%; %&m}@’irﬁo%s ?)Hfst.h@ GRnflBS nRf alRo e gd Rfréb}yl%&ﬁ&ﬁly e.g. in a

e skin overlying the deltoi ) o
sittaglof ekfeadoataet alithanitrdbes BO&peated iandtvhsre establishmgnt ofgnfection is to

1 healthy volunteers were.vacci nated wth SHA,
boprep e FoBOa R S LEF SO g ipted SO surkry
et ot o Bt it 1 i SRR pogen-fee. 1 i
B | 0 i ' 7. Preferably, th
pfe%?ﬁlﬁ&ga | %enié.%ln:%teo%ﬁeeﬁleﬁ}? o/ &fh @35’8, Ngh&alWARRM pI-%] referably, the

vol unt'eers cohpl et'ed the 6-nont
cbrapdsdsniip spisstantidllpisdtoniewith hemensio serious or severe
adverse events in any of these studies. |Imunogenicity

THERSHBStions of the invention may be administered via a variety of different routes.

Certain routes may be favoured for certain compositions, as resulting in the generation of a
more effective response, or as being less likely to induce side effects, or as being easier for

administration.
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The mai n i nmunol ogi cal neasure used to determ ne

vacci ne i nmunogenicity was the ex vivo | FN-g ELI SPOT
w@s®ayp7278hi s was perfornmed on bl ood taken at tPEI/GB2006/000023

following tine points: at d8reening prior to the

tubercul in skin,test

For, SR theromeiion HEREY B8 doThaubn v adtfiflisged by any mumber
of qaﬁtﬁ &fc104the OBuf o8 NiBRMC S0 Uokdlg ihtdenow, | itritsduB), intra-arterial,
ngy , SSI), ﬁurl fied antigen 85 (Ag85A) conplex (10 .
intragledhllary ariotrathgeab | intravergrig@an 51’1‘@,@6161@@661: Py dganscutaneous applications,

over | appi. by, 10 .am.no- aci M, £k : :
suboyaneos, él?[}%gﬁl)ftgfleaéagﬁraﬁlg%?,i %g[el%l%q%@ép 51#)1'1 1.,)1ntravag1na1 or rectal
meBhd. afhk YompO&ti HROM BB preparediet intranashDaminisRiative, RPMpsal spray, nasal

plus 10% foetal calf serum) were plated directly onto .
droapis.eg@tL arorep)| 25t i@iqeipRles, SABF®S ]MLBﬂiSB&%Q?S OF, sxtl.wénsmns, solid forms

) R 2! ge ' i i I Siection may also be
ool ot B ep L e hles Yoy Bsion mav
preépagedphyt ohaemaggl utinin (10 ng/nl) were used in all

assays as positive controls. Assays were performed in
Diféep! d'lélﬁrbg affd thehecongsouitions wedle peterallyeche Eptdmplished by injection,

mappi ng Responses to i ndi Vi dylgjp%lg g&ti des w?re eithq{ delivered
subaianseudlp rinapetifpneplly, dptrgieng 88 ngg\lﬂﬁq % igiggnasally, or deliver

Celilahi | | | ld8se schedule or a
o LRI g AR Bl U 8 e,
mliBle dbscehbddepl etions were performed by 30 minute

i ncubation wi th nonocl onal antibodies to CD4 and CD8 )

V&RAk UgFdcedaidoehBsdimusts hefatls pa¢seat iatitiorofvilb nbwalks destribed in more

cel | using M450 (Dynal, GCslo, rway). in 200 m R O
detsil hycway ebfepmolsy velbaelstenesiq @‘e\ﬁgﬁ)‘é"’m HSVES usi ng a

magnet (Dynal). Sanples were anal ysed according to
wafdpstription of drMHiguep| et ed and CD8+ T cel |l depl et ed

groups. Cell depletions were confirmed by FACS o
Figwanini MedendIFdey EIABRENIsres9i%ed afterCBgeInTtierRe 1) eaghnyacsination group:

97% for CDA+ T cells ta nqt . Anal} ysi s _.of -
BGemalesg éﬂlvé%glsﬁ* q:lﬁge;EE{S%gmrr@gMXS %}9@%8&5&1 k;é etén%l%/ne for vaccinations
(\A%ylﬁ)riﬂc%écﬂggﬁ)ﬁﬁ;t @i?la‘]?uﬁ‘éfeﬁlﬁf pofifis® Qrbtein defiatived(RD)arsponses; (c)

celrs r

al one”con well's fromthe nmean counts of )
Psifetisntigen®d (4sg3HAD) pretaini rgenensesr(dp spningd pg@l@{i peptidegresponses; (e) For

cel lLs. unts | ess tha sSpo I r ' h time-
5 b B BB BRI e ARt o e
pdifiastre tobhphrei NRing Mabhb VGRS tstatistic.ofthiinicalle kigaifwant @mparisons are
| east 5 spots nore than the negative co wel |

I e
infiontedn) Foptl aBRSGHISHIAY 1260 MBAT RSl i1 LG dodiupgiay individuals. Al
. . j A
AR Ao KA RSB BopRcdipiobus oet) @hicion

peptid ool s, . each cont a} p - [ , c :

F581 S POSh SR SRR B R, B a1 PR vim PPD

redoiRbinGRt StiboK $SAYAgROAY; fkén davdlutadredn therVARS Arelane sfudy, prior to
the negative control well is subtracted gi ve tg% ¢ three X

vaceiwatien;f diach Walunjssbis iderbfipd§yia %04101‘54?@@& SR Higafirst three Xs
00l s ar T ' tei

oS ok Py 1D e i) it mmber, 5.

TACP0IR i auETHaBPO0E itidal Srubdbat ammi@A isivoluntsr pawober; wi t h
adj acent peptides. Statistical analysis Analysis of

Figifd fneginfrd (hBaRAteditaRasMiEHEN S RISSROTt lespdmasetd papls of Ag85A
re§u t at screenlng as a covanlate WwWas ?erf rnﬁd on, db d
péptiges (laheliedr with wnwen cese delepraria Hey webw fijFSoZﬁ‘ﬁﬁ. igentified by a code
> it St . d.far | i ial b d

T WP S AR BB o fp R0l e o

digits two, three and four corresponding to volunteer number, €.g., T2003 means that T2 is




10

15

20

25

t he paired conparison of screening and 24 week sanpl es

in the BCG prime- WA85A boost group. Cultured ELI SPOT
woredokot78or cul tured ELI SPOT, 1 x 106 cryopr eseCw6#2006/000023

PBMC were stinulated with 20 ng/m of Mtb PPD

1 PPD; T") avium PPD (" PPD- A", r 10 A
el BB i M v i es b ers) i Re s BdN2 fy Biewre 2 above) three
wékliseifteR adnBi@ytrtivauérd isRiglePRIV %5 Alimfidkhi@oR P dstRaccination responses
at nosphere 500 ul of the cell culture supernatant was .
are gigsv bigh #hd arebishercbamprenvacinglion raspepssscVivluntfers were not previously

' . Leich, Germany) in RO This was repeated
V%r%ng%@%%‘j[h%%day 9 the cells were washed three tines

PR Condy? gyt S e WYAkDae 2 ien as Bepatedg in an ox vivo
ELISPOT aSday Rh QIvaQ8sh iﬁﬁn&ﬁké&h@ﬂth?%dl%té&s 51(51}&%1%1%d Qnce at week 1.

the initially plated cells) were fransferre

Velypicersdiad bgei prsvisnslyyastingebwith BEG; and stinul ated for
18 hours with PPD-T 20 ng/m, PPD-A 20 ng/m and Ag85A
Figaremg(ax Medine ElispsP@aspohses eton®®D), hecomleinattopaigensssSA (Ag85A) and

revi qusl cri Results | ni sati on wi th MASSA .
s Bl SSRSARED R S NG S8R AR v in
subfud TRl tideciaf withes At i gen specific T cel | response

i nduced by vaccination with BCG al one, MVA85A al one

Fig(fé B CompRolNARPAARIRSEINRE SuRRIER N Biben '%‘BJ% (k%%?ﬁ) pooled peptide

vaccination regines induce significant inmmun
regropgen §e BUGs iprignedi subgactsPEID0P, ianttrigkn; 86 ¢AgBEA)1) and M1b latently
peptides fromantigen 85A

in?e'r&ge%l%kg)]jegté (ggﬁ’légg%ﬁn%’he assays (Table 2, Figure 1).

FiBPES KoY EomPaigd ot YV ARIAGR o R A RSB (HER54) responses
8o TGl 0

RN TS Y ERASNIE TR UGS B o s s
vagcinaledsingf ubject gnoup inithta long (thedel thar?] 0 féags)rigtetat Bytween prime (BCG)

Spo t he pool ed antigen 85A (Ag85A) peptides
a‘\%@?@“&ﬁ‘ﬁ%%ﬁy vvgak fol | ow gg BCG v;cgi na%i gnp( Fi gure
.Iﬁl)@. Igy 4 of tge 11 volunteers_ responded to any of
Fig 6@; SEsisiRncp b ithe MY A$RA Enduged ynmppepesponsss & at least 1 year after
G .
TR 0l SERRATL Ry lr 8 S AL (52) and oo

(M¥BA8HAY;ed by CD4+ T cell depletion. Table 1: Solicited
adverse events after i mmunisation with MVA85A There

Figee & (9)d.adk of esreslatieh bedwedd inesivdl etwdea BB axd MVASSA vaccination and
se\ieri tw d erﬁéz events reported between the BCG,

1 Wegkieosh, f&@f{rqe BFPGRES HQ 2N SRR A) sympred eptide pools;
.resolved within 7 d b Range 37.7-38.1 0C, all resolved

Figys ri{idesk oF gorpglatignbepwedn infereibetveien B G0 huhMEGASSA yaccination and

' ' iogat i 3 i.n i oh. |l evel s of
245 AL BT ASSAT 2, b Dl BTN LRRYS R BB B ot
.7 days, after vaccinatiqn in 13/ 14 voluynteers (Table 2,
Figyet S ah gyt Bar ST SAIENE noft GcruapimIIEHESrRPYEMeRD Tagels of IFN-
v pRV&lallkit abovebaseline. No boosting effect of the

second vaccination with MVA85A, administered at week

s 8 S550 SLESOL Bip R IE . B n B0 nave

volunteers; and
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wi th MVAB5A, however this volunteer did devel op

specific T cell responses to the MVA vector, despite
whawemR780 previ ous history of vacci ni a i mmuni BEX/GBro06/000023

(data not shown). Responseg0to MVA-lac-Z in volunteers

vaccjhated with. WASSA was further invesiigated b ) )
Figir oBT R L ety D sERpos e BScs P b MR Gt BEG naive Gambian
veliite@en. Assay nethodol ogy is as discussed above in

"1 nmunogeni city neasures”. Healthy vol unteers

vacci nated with MVA85A denonstrated strong anti-MWA T

cell responses which last for up to 24 weeks after

E)\(Qﬁ@&nati on. In contrast to BCG vacci nati on,

ation with MVA85A induced strong responses to

Esevaril peptide pools in all of the 13/14 respondi ng
eers (Table 2, Figure Id). Responses were seen

0 d range of peptides across the whole | ength
TB? Ng%&#ﬁ@ﬁa%wg(AgssA) . These individual peptide
%gsponses were all conpletely abrogated by CD4+ T cel
Thee pPustriehiey aAMVASS Ashaswprpyiopsly teen degaiheft @deShang Hner al. (2002)
I e 3 0 ar, a_Signify rise.j
B MEHE, Y0P A2R0R5k0 Il 24RLETLARSA, H3° et 1o oo
meadedtmang prac(idaktheds2d bl lgpfaoilyverkERespanKomas.pamBe&tdrs and Dentists
week. af ter. .i nmuni zati qQn_was_ si_gnj.fi cant hi gher in
E%%%&’@éeéiﬁlﬁﬁ%te MAHEEHAIEEE e é\_gidlflﬁ% s VspleRiare piagucts Regulatory
ARSIy or ol WASRAIR RBSF SIPARSA if Bt %id10- €) . These
responses were sustained at a significantly higher
: n after vaccination with either BCG or MVAS5A
Cg l\ggiet,rfa?%r at | east 24 weeks (Figure le). The baseline
S a i n re higher.in the volunteers
VERRE R e AR o Il el R e PR fproved by the

Ogfondshire Reseuach Biities €xpedttedandNanellbe balSaftdr taining written informed
responses 24 weeks. after vaccination with MAS85A In

CoPRnt BERY BES FRSRNABERIIEIs Ay Suy wed allsyolwiteqre dstadyseronegative for
Y hES PCSSELGRISE 0 gk e R4l B pichemi wer

peifttinedroor o vaceidatidiandPalk valn€Owreanithin hensaintimais. pdb veltinteers were

ept i des /| coxon = -3.408, .P = 0.001). The breadth

BRI b & BEBOIRe 2GS oY, TS SR GO pR OIS Those who
reSE1 MM VaN85 ABikaidhiZBons\AENSe P AR Ary HaRHRRokFADINCE! ddd) systemic side

were very simlar. However, the nmagnitude of Tesponses
efigsts an §aily teseperatyrefpyyhdays fallowimgBacsipatione- MVAS5A boost

group (Figure le). PBMC from 12 volunteers in the BCG
VaedimadiokWAS5A boost group were assayed with all 66

pepti des from anti gen 85A (Ag85A). Several of these

Theefitst tes stvdics vlrrelere egnduoesd fmy]%@ﬁhﬁaﬁdﬂhéhltﬁgi%ﬁfntéwb h€aétérmined using
igure 1f), illustrating the prom scuous recognition,

théﬁegﬂts%te %plf‘?aéégst By Ay gsirdqcang Tabprauiin gushied pioite depiagive (PPD) on
ALeY| r i I o

s SHRSRY A o B0 R gy o BRER ot o mor

4 paB)esantdtheepliniré |sQBy aEl7R IRMTs.r e posiies skin RRDjs indicative of active

tu@e&%@ﬁﬁ%grﬁ%ﬂ%@?@ﬁﬁégﬁﬂg W&gﬁ%ﬂnﬁ% Bl%gt | rdsgx?fi(t g r?e?ggtri]ve (Grade 0)
HaxAG8st (ful RenBUTHREb S MRBKSIn REPoAD P WeRDyREPLRH with either BCG (a

_peptides Vaccine arithmetic arithnetic arithnetic
single immunisation with BCG Glaxo strain, 100 ul administered intra-dermally, n = 11) or

MVAS5A (5 x 107 pfu administered intradermally, 2 immunisations given 3 weeks apart, n =
14). In the third study, volunteers who had previously been vaccinated with BCG were

recruited (n = 17). The median time between BCG vaccination and immunisation with
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group Nunmber nean (SE) nedian (25-75% nean (SE)
medi an (25-75% nean (SE) nedian (25-75% O BCG 11 15

W@ 2006072787 28) 6 (5) 0 (0-0) 15 (4) 20 (0-22) MZBEB2M4/000023
18 (7) 0 (0-22) 4 (4) 0 (020) 3 (3) O (0-0) BCGWAS5A

29 (3 60 8-21 4 (6 -37) .26 1) O
R0 ST A AL 840D IG5 L ot e
gréaé%Hf(&g)iva'i&t (&) tdRrddA-sRA) tew&ﬁén%ﬁ%ﬂiﬁs(@reﬁgﬁ)wé‘g’ 8nrolled in the study
(175-553) 419 (98) 338 (140-540) 1365 (378) 1153
andsamuyuized vabawigbadese of 7 ¥ 148)pfr 8dVABOR- iB8ymeds into the skin

7 - 16 4 92) 24 1315: 5187). 4
ol TR e SRR P 30 b SR i 51 et
valint¢ckS wh) viceiddeBuih IMVIEBBEA( A1) of8thd 1058 &6aivel ¥dluhtdeds received 2
. 65 ((33-138) 306 (95) 156 (60-533) BCGWASS5A 17 362

Imragisagiens, eiven. Y pesksaapart iy reypaining Soreadnyd 4 single(ipgynisation. All of

) . 4 .
0 o5y AR oMbl o, S S R iyl AR votunteers
cobl¢ted IheH7moOAB-BRY Wi pefio8 and Sref kre2(v) seBGEINLABDAe ddverse events in
23% 83% éZ3 (68-387) 227 (72) 92 (42-287) 739 (199)
b ﬂ%’ﬁ‘i WgeE) 24 BCG 11 58 "17) 53 (10-95) 12 (6) O
0-22) 23 (7) 20 (0-35) MVAS5A 14 62 (19) 38 (26-63)
Inymupegenicily mgasuses 113 (27) 105 (32-152) BCGWASSA 16
328 (89) 249 (150-385) 240 (77) 119 (82-293) 669 (177)
Theggaipjmmungleg)crhmenanghisedde determming ¢hécipeispowsrgenissr was the ex vivo

' A _al.pne group _are stron b factor of .
e R R KOS ELBHR R oB. HER? Plied o iselbfibRinaStime points: at
sctt@figtppiod &) e tibekaiinekin @dt, afd thdh at 1,"E£NhaRGed Week€hter vaccination.
i mmunogeni city of plasmd vacci nes boosted b

Thege mepiusementyiygres qaaded e onrfresh PBMEs psika fubeioulin PRENE@O, ng/ml, SSI),
v ALRRAY 3 , u et . al Y .
i MR, AP d Ryl L0 vl nd " g oiilusmer pepices
overlagglingibg 10 aminamidgs(ubmg/wl%; ifiaal &fncgﬁt}vé_rtﬁ)gecﬁi dach pbp&® in ELISPOT
o BRSSPI SOEh B S YR hoctt catseun
weYk rp‘Peited _dﬁ@otlygé-r]{b Y4 HI28P4Y) plgaf% g\?&ﬁf@hgﬂmMgﬁu@r@ in the presence of
en fromP. f ed a

expressing an antig ciparum’in
anfrgeth agdimenbhtedfotril@donss Buegekinfsed 05 GBGADMirepBMbmasal@dPss U/ml) and

Pl RIS L el STRTRA sduls o ok rouielic assays were
petforh&BinsufieAe RRPthe demlt9 vel3fRade@ 106 PBMC 7 days
after vaccination with MVAB5A (Table 2). One

Efitdpednaiping for this is that these volunteers have
sone pre-existing anti-nycobacterial inmunity, which

Reisﬁorﬁigé {&Qngi‘%ﬂﬁlta?ﬁeé}r?ﬁte%%}én&&@{ jteg{éd%llé% %g%sf gﬁ%seﬁ%eenq sample after

a culture rat an an ex-vivo
vacomaphi gdagnetini beddurdtpletionsTiiPysal) twire dpdrtdrBROTomSiaadwidual peptide

resp T C A 1900 Gl 1o R Bt Reafosos by G i incubation with
il e TORmERCI S piy B VERRE B Mior e 1
celhjusing M@y (Dynal, Oslo, Norway) in 200 ul R10 on ice. Antibody coated cells were
removed using a magnet (Dynal). Samples were analysed according to undepleted, CD4+
depleted and CD8+ T cell depleted groups. Cell depletions were confirmed by FACS
scanning and were always >90% for CD8+ T cells and > 97% for CD4+ T cells (data not

shown).
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J. Immunol. 169, 2210-2214). A cultured |IFN-g ELI SPOT
assay was perforned on the pre-vaccination screening
weBME0f278m 4 of the volunteers in the MVAS85A aP@reB2006/000023
group. Cells were cultured2dith Mtb PPD, M avium PPD
- and reconbi nant antigen 85A (Ag85A). All 4 volunteers
At gl §io 6fl fimu@oférdvitym PPD, 2/ 4 responded to Mtbh PPD
and 2/ 4 responded to reconbi nant anti gen 85A (Ag85A)

THFEDISPO R HataNo&18 2Rh1yEdIEBYE syt Adih € BleSmBAH n@R¥erPASGhts™ @ the medium
resgonses to either Mtb PPD or purified antigen 85

andqg8s alone gorthed wdllsdeam e meaw FoumtEef HPETN Wdlsfwith mgigens or peptide

i hvesti e [ {i of _a nory..T cell.res se .
B Rl RSkt AP R Wi Re AR e, ST Ss considerea
positiviedf é@ douhSREY aplkaatwirksthpeihfthe Meghtiod chiteol3valiednd at least 5 spots

post vaccination PBMC. Cells were cultured with Mthb

mexsshanthe negwippoorirl Welbodsr Hienperide ingehwalin thagewsity were summed
- i

oy SRS L IR RO L AR, 0y gl et

arev@ pepider poods, cedpamsdsing 9- Hhgeptided, eachdpdol isSBEHd in duplicate. The mean
i ndi catin he i.nductjon by vaccination of. centra| )

ofiBiTof PP ooF Sacthaeflr s Eakfatckhiapg dhe aAn (oAghS Apedtive control well is

subfrh@d, 8o DivEXRTRIEIt ZoroBhal h¥old e | BYIHI VL ML tiYdidRLAL h&)ls are then
subjects who are latently infected wth Mtb 9 heal thy

added kagstheho Thisrwill potenially cowftdwicedh Wicel that cespandsetoi amy of the 10-mer

b Jl 0Si b [ d wt.h 85A. S
oIS H b B RE Y RELERIEH b ghaeon serum

Si Et e%'!al sl after vaccination in each subject over a
US54 283lY8le| ve nonths. A high resol ution CT scan of

A:teage’l ungs .was perfor n&d i n each subject before .
¥t RAYAHCEHAT 1pepied kacagricaientaiseis ei anclinprggWt at screening as a
cotsvglg%tlé.\»fsr ?rPcﬁ'HeﬁrdIP ép ﬂfﬂgf&‘?ﬁedt Hat?ecBe&ﬁnﬁPé’ be%egn groups. A Mann-

i ni cal signs of pulmonary I nflammati on.
Whésejt test wis thhe used for ald cEnipspsns betswdeh grdupsamd héWHcoxon test used for

o RS (U ATERT 0P G BGRmPE® It Gl ge MVABSA boos

grbfy@t seen in the previous trials described in Exanple
1. No increase in either local or system c side

CEii AR BLIG O TS &R6ED and neither were signs of any

pul nonary inflanmmati on detected. Inflammatory nmarkers

i ftep | nat i d there n n
rol AT ISPOT, Pt R IBME S S Rl ROt o e
PHS (‘PPERTPRM §6m BPD faﬁqimwz afub %g&ﬂﬁ@cd}ﬁ‘lﬂnﬂ{t QM HSEIA (Ag85A) in
recei ved a BCGII’giJe(;tIOI’].O. to years ago were
a Howst edatod Afierthd-dyy/igBbaticucpsriodtat dA 7 “CHEs C&¥udtmwsplrase 500 ul of the

N N T X -

Dréieich] GRrminyB i€ RAD. Bhis wak képeateB@Riday deOh day bake St Rveréwashed three

.the BCG prinmed group (trial 5, "TO05"). 1e results

tiragseangHgfirio rest preyn E in5t3 Tarfel S¥cCOTHImospherg ip K10. On day 10, cells were
S Palihe T\ . .

o AT RBR ARG 1D TRl Dy @ 000 ity

cetlflewpreayvalsfned tofduphsantvellniof ahi RIIISPOTopiglacitd dtineulated for 18 hours

de api.ng wor | | n. addi ti on, the encouragin
Wi PEROD R elnl, e Rshork S/ SoB g8 halt it The FLISPOT plate was then
j : sure vaccine, adninistered to
de?égl?g%({]%ﬁﬂl %%?gélscg)eég%l e, Wth the aimof eradicating
such latent infection.



Duration of immune response Ex-vivo ELI SPOT responses
in BCG prined volunteers after MA85A boosting | ast
wo enear27Beast 1 year after vaccination, w th bPCTIGB2006/000023
short ( 1 nonth) and |ong @&ore than 10 years)
is&&erval bet ween prine (BCG and boost (MA85A). Long
Resultsh £ ol 1 ow up data on 12 volunteers vaccinated with
MVAB5A nore than 10 years after BCG _and 10 volunteers
Impgenipationeithi MY AMsowes: seferand drtlefolamedi dabléohh The kinetics and
' . The.: dat . . | .
muE o I By el 00 BB, Mindk 0L Bl Mt BOG alone,
MVaekSAn alanenarids BEIG tpenesBIWA 8%y ricbstd eeses comparedt ABl three vaccination

nont hs after vaccination. The persi.stence Qf vaccine
5 reRimiic B r BN GARG JORUEE THSHBRGY FSIPEcIDRE IR e eABRETLES (Ag8SA)
proteBHPEVer B SIRE PeftiddI TR Rt Hn B3 EXIBBAY ak AnE&S: in the assays (Table 2,

persi stent”vaccine induced Tesponses 1 year after
Figarecl)nBhdre wagpmtstgnalicaohmpimpiffechof vegemadrcthe? PDu1(Ess3.624; P = 0.037),

nor, e se h en i d. Correl ation.betwee
R BRI P g Fa0tfiTind Hirtef podfg EuERasA (Azssa)
pepatie cRipSE@EN 8d.98D; Fi<g0.061)3 IhAthkali@swith BCE hedRe@siddRthte levels of
of BCG i nduced i nmune responses seen after MABLHA

10 anigersspasific HOEY newricting doels,nvichippaked 4omeak afieninemysiization (Table 2,
rigfisefii iy Neeeetle fieomolr e 3R ARIR) Paies e girikingly weak

followirg BOGNadfinMesy Flgdke08). DAY 4 Bf BeMal volddd&rEresorded to any of the 7
caorrelation between the interval between J[er me (BCG
1

PepHde ekt 1 NRRSEAYIVe aBBISPRT @esayndlhepe mspligedieol rgsponses were all
0 ( [ [
ot bICl PREC by PR 10, WG iRy bR by DA+ T cell
15 ddpiationi ty either soon after BCG vaccination (e.g. in
infancy in the developing world), or at a later tine
point (e.g. in adolescence), is equally feasible. Both
TahJedt Sﬁlgclgqel adyersecy entyafies dumunisationyrigh EXARRA are
These syase eopgiffesenses on aithpr dhec freavdngy sorasryepbt ehtadugrse events
reporiidcatwesnsthe BCGnive srdeBCHprimet groeps | nunogeni city
20 and protective efficacy of BCG prine - MVAB5A boost in
rhesus nmacaquesdyéisedvehimunogeni city angdNehe subjRe® (n = 31)
Lésperi nent] RgfiesdS macaques ( 6/ group) Wegg vaccl nat ed
wTh ertherpj L BCGalone,” 1T) BCG and t 2 poosted 9
weeks idaF:Pmn?' MWABSA—oTr—1 11 i

Aavr-arn) rmml o wer Py o Nt Fay AV
\‘JI UU'J} . —\ m_}ffajtiﬁllgoB;‘V?:l \j \.all.Cl Ily l MTMACTICTU _y
Sgléﬁ'gaigi | 2{&?"@#’ the control group) and then foll owed
for 16 weekBlul&kor e bei ng euthani zed. Thel
i munogeni cAtthrat@sul ts are shown in Figut®e 8. Figure
8a shows neldeadaeivel s of | FN-g post vaccjpation (as

measur ed bynvgagiday Tynphocyte stimulatjpn test) 1n
al i~ three OGAERS Wthinm this chaltenge S3<peri ment
Whitst—tevels_of__tFNginresponseto PPE in_the EC?
and BCG pr fvnés-ow,gggsiﬂﬁ?p&up seem conpar ab) gpreyigus lustory of vaso-
responses—t o Ag85A_are clearty hi gher i nYasAbaliseks)
_prime- M/ASSAIlGABRS in hematology(fiocheRisty i <0 a significant
bArlli@etemc NFEBAmS pesolvedovitiN’ @ secretion after MVAS5A
Reage B3R &3 9h°Cqlloesolved spohtaneduslyneithin@drh i n t he BCG
al one group (group i) (Fig 8a). Figure 8b shows nean
In: gﬁ,@lhg?:@f{e evloll:ul}ll-tgergog tsincg ealillqr%n lesatgc?ns wqﬁlamg%kyinguc%dd}?%h levels of
25  antigen-specific IFN-y secreting T cells which peaked 7 days after vaccination in 13/14

volunteers (Table 2, Figure 1b-c). By 4 weeks this response had fallen to a level just above
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stinmulation test) in all three groups within this

chal | enge experinent. After challenge withMtb, the
wWBBBNASEA group (group ii) had significantl| yPdi/GBee6/000023

Ag85A- specific responses th&n the BCG al one group

.oup. i Al so_t he ESAT6/ CEFP10.res early . . .
b%gﬁoeeﬁl@dg%ﬁt% eHpet of Ebeg%qcob SEHTAoR QT NEY AF5A Jadiministered at week
3,008 e, 6He viARE: @dend: Qﬁv@‘ﬂ)}? $ReALbEGHD 'T“Hél% ’ﬁ"olloxaz ng immunisation

responses ﬁmhe magni t ude rel ates to bacteri al 5

with é\/ﬂVéAKéA B0 dnuateethdid Be@opaPecifie dupel] responses to the MVA

th the saline group. .The PPD.responses .are
v A licahblog, A, PrvlS HABHD s Yot ERBARGE RS not shown),
RéspoHbds $o M\eAllamzrlh aetun(éem&m@ea Slith MY AF3@asRasfiktheeSestigated by
are TB specific_and | evels of inmune responses to

perfraEng -V iyonELEBIQ ke lestess whing MYd-taciZ lantigrnd Assae methodology is as

€« A N
R0 ST 1 ASUREAR°HbR OBy soccinacd i
NDIAJSS&@:tlemenﬂfaf:edcaﬁmgOfantlhﬂV\AaTCdelﬂereB@nlsmbvhﬁﬂ last fohep to 24 weeks
elatively lower level of the ESAT6/CFP10 response in
i{eﬁé[a% U9Hd t he BCG- MVAS5A groups, conpared with the
sal i ne roup. At autopsy, there was considerably | ess
Inp gerHess B?&érvamn@tm, B@GSIIMMSWﬁQrWﬁ\&%MMCg leomg@esponses to

h .
BSOS RS TS o 10,
Réspongds evdBCeeal ng bgdsmgél' be peftedes sicros dguehole langhad antigen 85A

f hunan di seas and this rom si ng i nprovenent
(Aﬁ%ghflséw VigHfli REREGe ERSBpASER Vil CHURBIEHS dgpgated by CDA+ T cell
AR (§at8 HOOER W)t hat similar efficacy results would

be expected In humans Saf ety and i mm nogenicity data
f I . .
O WRASL s el ASASRLL AL Eilishan s i anige
speoificen calld were tsben Wosek mfteCaqreination {(Tabid 2 Elgure'l]f)i The peak response 1

tri i.s in.adults and .fhe t et is 24 s ects
wsho e S it s S oAb g 4 absB&@ph@sWA&éA boost group
thEl"ﬂ'lﬁ Sthédihe Best MVA%SRUQbﬁé:?ﬁ) 1 M pLEF CF AL %gsponses were

12 subjects had significan A’ nduced 1 nmune
SL}S‘@slwdms e—slgmﬁoamév rhigh 1 ﬁmataﬂ@amocnmtmn rwitH mﬁmotBCG or MVAS5A

ABRE R ot e 2k i 1)« A PaSins rispa I tiimifihipore higher in

theKolintisdr £ reﬁfo@sl%h\fa\éﬁmhtﬁd RiigtBEGL taddinMhg BEG Iaivdngolih€as would be
results of the Ganbian study are shown_ in Figure

b.
expgctedt Monethelesgdbe aesppases dutieake pienvepciptipowid MBS A in the BCG
erIﬁé M ESE R ELS IX% Weﬂeas@‘ﬁ{ ﬁ&t@é&g@qﬁéﬁ?‘bagﬁe ﬁ.l.llnésulp ethls group for

I nmunogeni Ci t nail ve group
PED)(WlmgnﬂDIzeel -81060j A 098N Aitigenr 85 GA§85 Af (WHeosBaG: = -3.516, P <

e, K (Figures Ib, Ic, Id n that
05@#’@;@3 “ﬂﬁ%gwq 1§1 HVeponie l0s i%no )
followup. This is likely to reflect agreater degr ee i
Thy brsaqltmf @obt}deemporeﬁwopan thy d6HA2 4 rlenednobshosin) mad BCG prime-
MY B PARLTATEIRORY fend S RSk, the magimde of responses
wasssipaifisargly Highanih tHe BGG eriae-MetASSR0bodre gRUp (Faptee 48l PBMC from

R ok GRS R s
frddl ahﬂ%e% SOYR83 A, ‘S@Oérﬁ??f thﬁ erlgégﬁes%re rg&églzed bal morg than 50% of

i nmun gen|C|ty resul'ts o nave group ret
subgectsh@igvas é ), ilhestrdting tige piloeni$amblioyvecugnifibn g)tﬁ rtees® geptides by different

A e Pl b S B AR et .,

3d7bigpgres Ib, | ¢ and Id).



Throughout the BCG literature, there are many exanpl es
of wde variability in protective efficacy across
waledobmraetr countries and continents. The consiBCEGB2006/000023
safety and inmunogenicity pfofile of MVABSA in the UK
ogMest Africa and South Africa is very significant.
.‘!.i nmunogeni city in mce of adenovirus expressing
Sant | gen 85A (Ag85A) A reconbi nant adenovirus (human
Ztrain 5 E and E3 del eted) expressing antigen 85A
J Ag85A) has been shown to induce strong i mmune
§ esponses | n,mc.c whe;nfglfveﬁ Al ane f,fca%;r;esppnse c 800
pots/nillioms gptend ©esppngedcy 1200
wwpots/mlli ord, gpFem)%t,—,es& = \thed adyi Ri gt%ré,d to mce
o hat have préviously % & e¢V’é¢B BEG & higs adlefovi rus
%xpr essi ng arﬁl gen 85A“’(A@85A) 8timul & es ai even
tronger response (CD4 reSponse c 1400 spots/million
pl enocyteg; CD8_r esponse_c. 250Q Spot sijI ion
Spl enocyte§). Ehis 21y § Rendvi § EuS Wedt gra Remar kabl y,
I s shown here fo i lilice £ &dgtT db go“‘v%ryg strong
C4, very“’ﬁ @ng CD8 T<cedl resEonses ~and t Ife
°°1nduct|or§'9 & hese by the sane vaccine is likely to be
f benefi® ®F bot h prophyl axi s and treatnment of
?rycobact erial_ i §€asgy ﬁPr;ev;p @;Jsisyf\a@ieno#ld,tU% vectors
Shave been se@nvaé & gogd #eans Pfiindgcing G088 T cel |
I esponses but.,, fePe av& §hody 2 lEat Bhoth €D4 an@ CD8

N

aesponses aré& pover f & ky fn‘ﬁ&&:eﬁ Thi 8 dat agsuggest s
fadenovi ral vc%ct ors can®beRa powerful boost for BCG
Srinmed T cel I€ responses. The invention has been

gdescri bed above, by _of exanmple only. It wll be
Sppr eci at efel"@w&tiwq)ggec&fﬁ iDE ob Y alll Sridy e nude

Swi t hout deggrzl ng ft &t he Scopg ‘bfmtﬁe‘" 8 §

S nvent i on. %A SPECI FI' C SEQUENCES SEQ I D NO 1( AGB5A
@POL YPEPTI DE  SEQUENCE)
,JVQ.VDRVRGAW@VSF@LW@A@G@WM@MA@@ESRPG_ PVEYL
OQVPSPSMG

0,

75

(=5 IO(.D

R0 KVQ:QSGGAI}QSﬁAﬁYLS'_ EGERA@@F@SC&\@ I&'TP%WD@GLSWNPVG

SFYSD £ ®
'-W\EQ:’ACGKAGCQW KWETFL TSEL F’G\/\L QO\NRH\/KPTGSAWGL SMAASSALTL
EARYHPQQF

ngGANBGLLDPS%I\ﬁP& S CANERACCYKASIVERKEDPANORNDPL LNV
“GRLIANNT og o = e e

@ CG\IG(P%@LGG!\INISPRK?L @mes&u “KPQ}MRWN@/FDFPDS
QG%S\AEYW GAGISNAVKPDL QRAL GATPNTGPAPQGA SEQ | D NO 2
=

Cc

m

5A NUCLEGTI DE SEQUENCE)
agcttgtt %agagggi tCcgt 0gGgeCcot cacgggt atyt egcgt cgact c

g
ITI-_Igg;.ggggccgt cggcgcggccct agt gt cgggt ct ggt cggcgccgt cggt ggc
nied
CgEgaccgcgggggcatJtt tgccggcggggccti gcg(ggt gga<gt gcct gcaggtg

& Slccorcont bbbl gt B4 S 8 00t occanc
o §9

acecgcccg acct gct cgacggcct gcgcgcgcaggacgact t cagcggct gg
Egggaac a@gEggcgt t cgagt ggt acgaccagt cgggcct gt cggt ggt cat g
Egggggt ggccagt ;aagct t::t act c?:gact g;t accagcccgcct gcggcaag
%ﬁt gccagact t acaagt gggagacct t cct gaccagcgagct gccggggt gg

lnat
ks)

W

c&ggccaacaggcacgt caagcccaccggaagcgccgt cgt cggtctttcgat g
gct
gct t ct? cggeget gacget ggegat ct at cacccccageagt t cgt ct acgeg

gga
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gcgat gt cgggcct gt t ggacccct cccaggcgat gggt cccaccct gat cggce
ctg

W@e@alTRIg! gacgct ggcggcet acaaggect ccgacat gt ggggcRCaB@aH00023
gac 26
ccggcegt ggcagcgcaacgacccgct gt t gaacgt cgggaagct gat cgccaac

e cajtdg toé‘ gT g‘ieglylt ERGEGE %%%ng%lg MY et AP FoWRypieshenas by a factor
ofebout 10 than those seen with other recombinant MVAs used to date (McConkey, S.J. et

ctgc ccaagtt cct cgagggct t cgt gcggaccagcaacat caagtt ccaa
alg a“% gngceg T-%eﬁ c{mmu%oggn?city of p as%?d DNA vaccines boogsted by recombinant

mg%a%&l GRAGHS Bl A9RHAGH AGAFIINGL WL £95CHboA3IIFFAY NI hu, M. et al.,
“Ai hglagm; trggagfefictengy yrgch (ARG rdadgatvatgaadcdingat aige admulation of
N T, R GoRIO Ok AR A ACCPRONRY (oS Bes. PRsintA pfirus Ankara

(W@g%}les in humans”, J. Gen. Virol., 85, 911-919 (2004)). A recombinant MVA
MQL VDRVRGAVTGVBRRL VA/GAVGAAL VSGL VGAVGGTATAGAF SRPGLPVEYL

eXOXAPSPSNG antigen from P. falciparum induced a mean summed peptide response of 90

s@@%@?@@“&%@%& R R R R R M BT MM X 5d. 9, 720

73%%§6aﬁmymemwmuawﬁﬁ%ﬁ%@w@m%%@m6 PBMC 7
d%@%@@%@TMMXW@SMWMW@W that these

A LN, BRI PR YRS AR T R B e s boosted by

i VBSES] 4 BulN@ed, rather hivh N cAGHED BGESFOT assay to
. )

MG
ind RA5 i e BER B PER GbIDLDh et fgppisv el ges gheve to measure

ceBkAGh&HSry type T cells, rather than the activated effector T cells that are measured by ex-
.ggccgt c ’Igclgcggccct agt gt cgggt ct ggt cggcgcecgt cggt ggcacggc
v1gaE{;,g%g (Reece,W.H. et al. (2004) Nat. Med. 10, 406-410, Godkin, A.J. et al. (2002)
lcga g@%iéigﬁgggﬁﬁggcttgccggtggagtacctgcaggtgccgtcgccgt
tgt
A g:gb%?:g g[gﬁ]?fa %%Eﬁg?te}sga%la\%g i)gr%ctn%%tdggl{: 1 %Clt)r%gv%(c:giggtfo% gcrge?ﬁng PBMC
frdil gcg ﬁté G HRA0EARE MVINRIACHSS FFYPCALIEARERCGHRARCHth M.tb PPD,
cgag . )
Ma&gm%%’d? cydgtesogbigot ggtigeat §649(AgRfgtggtlt abtvohaestrs atsponded to

M EERy ¢t rzRoeg e A BBt R Rareat i gregingat entigen 854

(ABSA} Gdgure 2). None of these volunteers had any baseline responses to either M.tb PPD

t t ggct gcaggccaacaggcacgt caagcccaccggaa
or %g%g%{a %éig%g %g %g%Sg/g) or%J the%greening eg—%ivo ]gLISPOgF. 99aag

tcggtctttcgat g%ct gcttcttcggecgcet gacgcet ggecgat ct at caccccc
Toa@gtggq myestigate t

e induction of a memory T cell response following vaccination with
MPHESRCARAA9705 4R 4 SHRREF ERISIHIT G565 K67 BARSARAOTP RS week post
vac@@tohgBBREC. 00d 086 aC bl L&D GlitC RRGIPPDC 04 a¢iah0 PERDISST $ecombinant

aagga
an"g % gg@%@e@gé@ 8 rela thecyctiye tegnearsgtie yeydayor gudetgeteble, however
I oo pom lspled fore viote sttone responscs 9t SPwed BLLSRAR pdicating the
indrcye g waccination of central memory T cells specific for antigen 85A (Ag85A) (Figure
caagttcct cgagggcttcgt gcggaccagcaacat caagtt ccaagacgccta
3)'caacgccg
gt ggcggccacaacggcgt gtt cgactt cccggacagcggt acgcacagct ggg
agt act gg ggcgcgcagct caacgct at gaagcccgacct gcaacgg SEQ
ID NO5 The 1176 nucl eoti de sequence of the insert is
as follows (expressed sequence in upper case, Ag85A
codi ng sequence underli ned):
t ct gt acgggcccgt acggt accgagct cggat ct gcgcgeccgeccaccATGGAT
GCA

ATGAAGAGAGEECTCTCCTGIGTGCTGCTCCTGIGTGGAGCAGTCTTCGTTTCG

CCC
AGCCAGGAAAT CCATGCCCGAT TCAGAAGAGGAT CTATGCAGCT TGT TGACAGG
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CGT GECECCGT CACGGGTATGT CGCGT CGACT CGT GGT CGEEGECCGET CEECAECG

GCC
WETRGIATECGEGT CT GGT CGECAECCGT CGGT GECACGECGACCECEEBEGB206/100023

TCC 27
CGGCOGGECT TGOCGGT GRAGT ACCT GCAGGT GCOGT CGCCGT CGAT GGGCCGT

=5

%C@ATTCOAAAGFGBTGFFG:OAACTC@CC@CCTGTACCT@TC
ot i bl it el et Ve
9 PN A e stttk sherisranctReFHRAAM 1) were

vakéfaated with MVAS5A. Serum inflammatory markers were measured at re &lar intervals
TACTCCGACTGGTACCAGCCCGCCT GCCGECAAGGCCGGT TGCCAGACT TA!
affeg@accination in each subject over a period of twelve months. A high resolution CT scan

OW m%%%l%ac subject before Vaccma%lon ana I%Aweeics %gglp vaccination.

ThEseAESGNVECPeEoREd GEGHEIET TIoGAEHC T HBETeECEEFAGE pulmonary
G

i@ﬂw@m&mwmw@mmm@mma volunteers

wccmgs’ﬁbwcrbmcfcﬁr&g%@sTmmmemeammc

TEACABACRR AR A s R AR s s A described
in@Gmple 1. No increase in either local or systemic side effects was detéc_:ljzcé: and neither

CCGCTGT TGAACGT CGGGAAGCT GATCGCCAACAACA
weigysigns of any pulmonary inflammation detected. Inflammatory markers did not change

a@%ﬁ%ﬁ%ﬁ@%%m%%mgﬂ pos (\;accination.

ARSI ety bt X T e R B P R &5m 0.5 10 37
y a8 OIEBEET €T TIE QOB AR A IR AN SATIE RO G AEDEBin Example

1-%@wwwmm@?wmé@ﬁmm¢mp (trial 7,

(13 T s t . I D : [13 29
G e e
Tharealts are shown in Figures 5b and 5c.
GAALVSGELVGAVGGTATAGAFSRPGLPVEYL QVPSPSMERDI KVQFQSGGANSP

Thik Matb LiIDGRATIIRFGEMRLINE is important that any new TB vaccine is safe in latently
. PAF DOSGL SVWMPVGEESSFY SDVWY QPACGKA .

m@m&@”p@m@m WWAWIBW%%WW@FWM world. In
P ST R B SSRU EBRE I ARV o @ vt

expymre vaccine, administered to latently infected people, with the aim of eradicating such
Y SDL GGNNL PAKFLEGFVRTSNI KFQDAYNAGGGHNGVFDFPDSGTHS
la%égaﬁ%#ﬁi‘;NANKPDLCRGSIPNPLLGLDCLAII\/S 1. A nethod of
inducing a T cell immune response agai nst at | east one
D ‘Pﬂ@ﬁ“?‘ﬁ“‘é‘eﬁﬁwsﬁati ent conprising the step of
adm nistering to the patient an inmunogenic .
Excvip i 8P OR r@wﬁtrsgmnlgcﬁ migned elivigersianigr 8£VASS5A boosting last for at

ld | ' }s T e I, exXpr.essi th
RS B 38, YL SRR o hon 10 e
inféhel battvhapride (BEGaAd bbext VIV AZ3@ )i nmunogeni ¢

conposition is a vectored vaccine. 3. The nethod of
Logkabri follfw @paiatd en WFddiMledrd Gackiffdd with VoA §58S BRAS Ehan 10 years
is_a CCR7+ response. 4. The nethod of any one of . '
after BiGes andi i) solupisewsi yaceivetedomith dBVASaAI hgnanth after BCG is shown in
: li cat.i | i viral,.vector, is selected.fromthe
FiEE08 B A R Ay YB g B RELEC: BT Rpones a1
yeledfResadcinasion is aliphawid Msafitudé bawed iaf § sRnt&Mrer vaccination.
i nfluenzaviruses. 5. The nethod of claim4 wherein the

non-replicating viral vector is MA.
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6. The method of claim4, wherein the non-replicating
viral vector is an adenoviral vector. 7. The nmethod of
wa@ryepreedi ng clai mwherein the viral vector BPXPGB2®E500023
Ag85A with a PK C-term nus28ag. 8. The nethod of any
precedi ng claimwherein the viral vector expresses
.Mt . ] e yence. 9. Th t hod of an .
RO DA ek SR RBMGRF Gpspuasho o B Bles e Hhuction of
mAg85Arashdite a0he woahT 86t dZpb@rttiselpersibient ViRineinboebdaksponses 1 year
ny preceding claimwherein the viral vector expresses .
a%ﬁ éfw%@wﬁb%n@rwbﬁﬁ%vawmlw memory respanyediaddgen induced.
of any preceding claimwherein the viral vector
Correlation hetyeespamerhpost inderynbhaid levpk ofdmprunyf responseast
one additional antigen gene(s) froma nycobacteri al
Thpdata presentad inTFigurest Inditatsk tlaat yhepbasting nfBECGaindueddemaiume responses

t he [ [ i t.i [ dm t d with at
seelafter S UARach PISHEE VRRGPORR dard/BF JEREIOR (1Bbiitieiva) petween BCG
prifighe i MY AGE ARk tihgl 2 PRSI R0t Wadbech §ARL a 82t (1 month) and a long

addi tional antigen and/or antimcrobial is

(mrgithanstOeyeats) bponting anferek| y, separately or
sequential ly.14. The nethod of any preceding claim
Thererieinn comeslatios fetweeni thednteavd ibtgeveespatné i(BCiG)nandeboost (MVAS5A)

. 15, Th hod, of di | . .
dRRRE0R 5o Pes BBl 1ok ARt &6 aromipHPlARsA dnduced immune
redfonstS@igfre @) | MMunogeni ¢ conposition conprising a

non-replicating or replication inpaired viral vector

TRSBREE N Byt SactebiaNRhRhhiB eiBleP 6 afdr BCORLBASEGT {eﬂéé in infancy in

Ag85A gene’in the manufacture of a nedi cament for
the deweloping veorldprazvaeatlatontiog print ¢bacinexdpbcalce)e sse@ublly feasible. Both

at.1 ent . induci ng.a T cell inmune response in.th .
oQRRHER s PR Iy RfRIseobER, e RIS pTgh or Sficacy tials and
patentRil irflidagions 00 8-boefkl TRh&gndr replication inpaired

viral vector expressing the translation product of a

IiheRBaGLiSEY andAPRéetiRNGficARM of TRCET fRleAL MI}UQIEQQ Yobst in rhesus

of at | east one additional antigen gene in the
maeaqueact ure of a nedi canment for the treatnment or

prevention of both nycobacterial disease and at | east
Ingmeinamidiogeningy anld cledisegd exparipeht, ehdsubnacaglies i(6YgraapY were vaccinated

1, res se in.. atjent. 18. Use of clai [ voer s

o Rl BT ) BP0 i 55000t BTNET S, o i) sl
(cbAEIC 8%uP). TAR CAdimaIMARR: LRIRABSE iRGA AR calli el &/ iWddRs after the BCG

fromwhich the viral vector is derived. 19. Use of an
vaceinahey €1 wlive ipesnatiasnias ghe conirplggraupband dni frdloived for 16 weeks

replicati [ ired viral vector expressi.ng the

S TR S SN A SR PR n S Al

the nuf acture of a i cament for the treatnent or
Flﬁvf@\/‘g%‘wyﬁ r%qanj?vqflﬁg%ﬁgﬁ @03 \eheiBEiqrag n&&ﬁtﬂf@@%yw day lymphocyte
sti'rﬁlﬂé&?dnntgst)ain-ralﬁﬂée JrOIB G Hif 7He Eﬁaq]?enw&p%hﬂleh{] CWhilst levels of IFNy in
response to PPD in the BCG and BCG prime-MVAS5A group seem comparable, the
responses to Ag85A are clearly higher in the BCG prime-MVAS85A boost group. Thus, there
is a significant rise in Ag85A-specific IFN-y secretion after MVAS85A vaccination (group ii)

that is not seen in the BCG alone group (group i) (Fig 8a).

Figure 8b shows mean levels of IFN-y post challenge (as measured by a 3 day lymphocyte

stimulation test) in all three groups within this challenge experiment. After challenge with
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medi canent is adm nistered with at | east one

addi tional antigen. 20. Use of an antigen in the
woreatweOZo8ur e of a nedi cament for the treat nentP@f/GB2006/000023

di sease in a patient by indticing a T cell immne

response wherein the nmedicanent is admnistered with

Man, theBGYEWASS Aqarpas (growgnii cladosi gsificantly higher IAg‘gSSA-speciﬁc responses

non: r Lcating or repligcation | ' L.r vect or
3 ot 281G gereo ot e Bn HROte Eod TS CEp LS bathbareafeaty seoreted
R0 @RRE pratdin/ THRuREERAE Bfotd@RY1IN gvht%:])a %Ilgaih@BMthIsﬁeciﬁc immune

15 or the use of any one of clains’1 wher ei n
repprarsgs (he Imagnsipdn sedates tphoctedali lpedagat heweraindibseBEE and the BCG-

fed fromth ro onsj.sting of..tu cul osi s
ML oo Bt TR 467 Daliic bty g "PPD B are comparable
ber@ert thesy i) @ups. "TEO BRATEVCEP10 Rb@e dr@ Rmp&idar|(lowest panel) as these
ul cer, cobact erium bovis infection or
arigsnde, SHairepific, andolgrely 9 mmupe guronsssi tonthese antigens correlate with
OF{.Sti [ i hf | . .
SRRLELUBRY UL OB WL Bl TLATTRASEYQBP e sgher e fmmunc
regpuohsb ta dideyTecant EFP1®2. TH growaitive dffidacqrf thei@a@fine is implied by the

| ai 1to 1l rot f._any one of clainms 16 to
o shelseh ?‘W‘?Z Ogéleq Eﬁf\‘f.%gc@%hoe@%%w? B the BEGrpd ghe BCG-MVASSA

grBRpkS ksthbagd HithGhs kA8 Broupat | €nt's who have H'V
nfection or AIDS, are i noconpr om sed or have

i
. f n .
ALPIGEP0E. G885 30 oy 106, JERIS DR 8 B o i
the B3QG0 aldrer gionpt HEhepatiieioh indsacteeiahlqadavithess! Y geoupesed 0.97 for the

ohacteria. .24, Th od of claim 23, wherein

BEfMURES a8 ot e Rue Apreeptzad T o M

t ubercul osis. ' 25. The method of claim 23 or claim 24, i

Hregismaeasiup At p@qed modeh ok fumgn idiseassrad thistpromiging improvement in
. / C

p¥BRAEHRALE dogi R HERDAS P oriity 0Fes SPSMHal ey resules
wolld bpakpettd indsinlaesn pre-treated with BCG 27. A

vectored vacci ne conprising a non-replicating or
Safetyl dmbiinimon o gepddityadhty iffoh Phasd Mrstiedipy mSedul@ ih [Seuth Africa

transl ati on product of the nucl eotide sequence of SEQ

A PRaNQI séfety2fhd ithi@iny 861icifyedudsPkdsiteen 8dmmbAded iR theMVRE®RI Cape, South
the viral vector expresses the translation product of

Africe. rithdy w8l isoe adulitiankibe darggHe 20 pubiests4Suenits Wbaalre latently infected
' ' r | . The vectore aggine ..
o PEUNBL ) 5 RET TOME, 4200088, ISR SA G585 S5 s
significas MY ABIA -indacesll iatrhare pspehsed onfthéihd woelt @osti WRcination Elispot
sequence of SEQ ID NO 4 additionally including a TPA
aspader sequence. 30. The vectored vaccine of claim29
wherein the viral vector expresses the translation

Ther wigix profile ihdate iscthe samelas Satjsrsnde thef USRI @Grrnide sgidies. The results
. f of ai ns..27.t9 30 ,.
of e A GBS LSRR 2 ViR SR i sy
ar® Biicedm indtipyre 9bs sel ected from the group consisting of
poxvi ruses, adenoviruses, herpesviruses, al phaviruses,

Inftbayi Vi BCT® 91238 drolitftdede REQV DI BIEESprimed volunteers were vaccinated in the
Gambia. The immunogenicity results of the BCG naive group (Figure 9b) resembled the

immunogenicity results of the BCG primed group in the UK (Figures 1b, 1c, 1d), in that they
remain above base line for the duration of follow-up. This is likely to reflect a greater degree
of priming by environmental mycobacteria at baseline, and also ongoing exposure to

environmental mycobacteria which is maintaining the response.
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32. The vectored vaccine of claim 31 wherein the
non-replicating viral vector is MVA. 33. The vectored

wQ aweiorsspf claim 3 1 wherein the non-repli cat PCyGBRG08/000023
vector is an adenoviral veétor.34. The vectored
vacci ne of any one of clains 27 to 33 wherein the

LI vector further expresses t transl af | r.odyct .
e i o S Ptoshb eiincE SRAFER The SO, oft PO BERSA Broups i he
Ganibiabadidhrik @kplaieg ia® Sbovedhy the Rédi@tepfee dTHAGIrBEmant&iming in this

and a CD4 nenory T cel|l response against an antigen
Z1qup-nH Etragteahe ks thebnmyneeepicly sssulis ahtha MG anive graup returned to

. o ;
thg?g%ggﬁ&e@ﬁﬁn\ge ﬁ]t@grﬁﬁ%buﬁog@ggi%% 9a R4 FiRE LB 1 an@ d&,g\g%&l:rgas the BCG

Vi rus ctor ex ng an ant7gen Or i mmun
primedjgrenp rérhain abbdve ast Hiae foaniuf dabtivreofddllewrpdiFanerib, 1c and 1d).
for inducing a CD8 and a CD4 nenory T cell response

Tlagaghvat thdh8Calitgetire, Idere BRE s oxbmpledi N Blle valfi@bigitynin protective
t.he medi capent is for the treatnent or prophyl axis of L
cffioary askrse delfqrent copaisiss and satinantyetlhe gonveitdrisgy al immunogenicity

PEE 035 RS BEURE LA By S BAB0 €

ereln eantlgenls
SIS | NMOVATI ON LI.M.TED.<120> NMETHOD.FOR A
e Bt TN e g OV P S SRR P KB 5A)
2006-01-05 <150 0500102. 9 <151>. 2005-01-05 <150> .
A RSB A ATy S -élza.l%%» fi']@aad éﬁ% d5E8RERgRe antigen 85A
(A\f’\fb'ﬁg ARs BeeB2howa 95 inkuce Mﬁlg@ﬁﬁiﬁ%&gﬁgﬁﬁg iff fdid>when gixg% alone (CD4
C

obact eri um tubercul osis <400> 1 Met G n Leu Val _
regpagse/g1 808y gpotymillipm splgnocytes; GRS 1esporsec 0§ spos/mijliars splenocytes).

r L .\Val I l,a Val Gy, Al a_ Al al Ser . .
T TN I H TR e—
ardigan (B3A Al/ec8BiAg Semnulateg B Oevehy sidéngd 5ponse (CD4 response ¢ 1400
spots/million splenocytes; CD8 response ¢ 2500 spots/million splenocytes). Thus this

Iy

adenovirus vector, remarkably, is shown here to induce, in addition to very strong CD4, very
strong CD8 T cell responses and the induction of these by the same vaccine is likely to be of
benefit in both prophylaxis and treatment of mycobacterial disease. Previously adenovirus
vectors have been seen as a good means of inducing CD8 T cell responses but here we show
that both CD4 and CDS8 responses are powerfully induced. This data suggests adenoviral

vectors can be a powerful boost for BCG primed T cell responses.

The invention has been described above by way of example only. It will be appreciated that

modification of detail may be made without departing from the scope of the invention.
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Leu Pro Val GQu Tyr Leu Gn Val Pro Ser Pro Ser Mt
Gy Arg Asp 50 55 60 lie Lys Val G n Phe An Ser Gy
w@Roo6AA8ASN Ser Pro Ala Leu Tyr 65 70 75 80 LeCI/G82006/000023
Asp Gy Leu Arg Ala A n AsplAsp Phe Ser Ay Trp Asp
lie 85 90 95 Asn Thr Pro Ala Phe Gu Trp Tyr Asp An
Ser Ay Leu Ser Val Val 100 105 110 Met Pro Val Qdy
Gy Gn Ser Ser Phe Tyr Ser Asp Trp Tyr Gn Pro 115
_M@@és Ala Ay Cys @ n Thr Tyr Lys
‘MM C 0 135 140 Thr Ser Gu Leu Pro
Gy Trp Leu G n Ala Asn Ar HIS Val s Pro 145 150
SEQIDIND: F{AGESA BOL VAP Ny Ser Mt A a

Ala Ser Ser Ala Leu 165 170 175 Thr Leu Ala lie Tyr
M@ ¥ DRV RCEY RGIF RRPIEGHEFARYY SALBGEY GCRRBAGRESRBOL EEBYLQVP SPSMG

R L

WA YATGKACYST AKEE BEL TABPPOELQANRHEKYT@IAVZEESRRAS BADTLATIYHPQQF
L G u Asp Pro Al a TrgMGln ArgAAsn Asg Pro Leu Leu
VR AT S BB GAG BEET Sy bHEpEGEy RAB RN RERPATGRNDREHNVEKL IANNT
R\Tﬁwé@]@(}?@éDﬂ@@NN’ﬁbAiyLE@f‘ﬁR@sNIﬁ@@DﬁéﬁAéé@HﬁéﬁFﬁ?yDSGTHSWEYW
Lys Pro Ser Asp Leu Ay Gy Asn Leu Pro Ala Lys
GP@EN%%PQB@RQB@ATQW)T@?&P@Q Phe Val Arg Thr Ser Asn

lie Lys Phe G n Asp Ala Tyr Asn 275 280 285 Ala Gy
SEDVDAG 2HA§8§§0NGQLB@TIDE}SEQEEWE) Pro Asp Ser Ay

aﬁE%a%%ﬁt%?Eg%’é’%’gggﬁt PrbCdE gcé%}écT%ég%ﬁ%t%%gé“gﬁc%ﬁtegw
IRrYIRP ACY euI EFYC AP GCThR I PP bC ARt TRE S BF §IBP6CAF a9BFgICacy

JeY AC395I339933 tt;9cg@gccgggcttgccggtggagtacctgcaggtgccg
tcgcegtegatgggecgtgacatcaaggtcecaatteccaaagtggtggtgecaacteg
ccegcecectgtacctgetecgacggectgegegegecaggacgacttcageggetgggac
atcaacaccccggegttcgagtggtacgaccagtcgggectgteggtggtecatgecg
gtgggtggccagtcaagecttctactccgactggtaccagecccgectgeggecaaggec
ggttgccagacttacaagtgggagaccttcctgaccagegagetgecggggtggetyg
caggccaacaggcacgtcaagcccaccggaagegecgtegteggtetttecgatgget
gcttcttcggecgectgacgetggecgatctatcaccceccagecagttegtectacgeggga
gcgatgtecgggectgttggacceccteccaggegatgggteccaccctgatcecggectyg
gcgatgggtgacgetggcggctacaaggcecctecgacatgtggggeccgaaggaggac
ccggcgtggcagecgcaacgacccgctgttgaacgtecgggaagetgatecgecaacaac
acccgcgtcectgggtgtactgecggcaacggcaagecgtcggatctgggtggecaacaac
ctgccggeccaagttcecctcecgagggettegtgeggaccagcaacatcaagttceccaagac
gcctacaacgccggtggecggeccacaacggegtgttcecgacttcececcggacageggtacyg
cacagctgggagtactggggcgcgcagctcaacgctatgaagecccgacctgecaacgg
gcactgggtgccacgcccaacaccgggeccecgegecccagggegectag

SEQ ID NO:3 (15 AMINO ACID AG85A TRUNCATION POLYPEPTIDE SEQUENCE)

MQLVDRVRGAVTGMSRRLVVGAVGAALVSGLVGAVGGTATAGAFSRPGLPVEYLQVPSPSMG
RDIKVQFQSGGANSPALYLLDGLRAQDDESGWDINTPAFEWYDQSGLSVVMPVGGQSSEYSD
WYQPACGKAGCQTYKWETFLTSELPGWLQANRHVKPTGSAVVGLSMAASSALTLATIYHPQQF
VYAGAMSGLLDPSQAMGPTLIGLAMGDAGGYKASDMWGPKEDPAWQRNDPLLNVGKLIANNT
RVWVYCGNGKPSDLGGNNLPAKFLEGFVRTSNIKFQDAYNAGGGHNGVEDEFPDSGTHSWEYW
GAQLNAMKPDLQOR
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<210> 2 <211> 1017 <212> DNA <213> Mycobacteri um
tubercul osis <400> 2 atgcagcttg ttgacagggt tcgtggcgcc

wWQr@aoIgt a t gt cgcgtcg actcgtggtc 60 ggggccgt CRCT/GB2006/000023

gcgcggceccct agtgtcgggt ctggtzggcg ccgtcggt gg cacggcgacc
120 gcgggggcat tttcccggcc gggcttgccg gt ggagtacc

ShATRAAG s Ccag%t@g@ﬁt%gﬂgmp@%m seQUENCP
%%%%%wm@%% B SREEREL IIBRSSL8D. soccss

g@&@@t@@@@@c@@@&@ﬂ@@ﬂ@t@@@@t@ﬁ@@@c@@@g&&@t@@@E@@cacggcgaccgcgg
actg gtacca gccecgect gc ggcaaggecg gt tgccagac tfacaagtgg

99902 %55%%@9@%0g@@@EE@@@ggeagggbgggeg@@@@t@@aggcgccgtcgatgggc
T e o d o e Porr Aoy JaEe s S dardbgfjororacctoctona
cg@@chgcgcgc%g%@ga¢g@¢tttagggggg@gga?atgaag?cgccggtgggagagtggt
ccctccca C_gccaccctgat cggcc C
G B OB O hR b LeY B aea T SE  egBt garaT Y fggoct tetactacgac
t@@E@@@@@@@c@@@@@@@@@Qa@@@é@@@ggac§§3@8€§@§égg§?9§§§9&€tcctgac
720 gggaagctga tcgccaacaa cacccgcgtc tgggtgtac
CYEYeeatYT e aAGEEgTEGCTIOCHAR e GYggRgIFeaagaaceecygaagegecygtey
B R A e
gtgh@¢geggga@@@ag@taggggtagtgg@aaggggcg?aggagaggggtcccaccctgat
t t at cgac ct gcaac
B bog 9t dde et eakIdeea g ce ot ecauns  abPerageeTRaggagy
aé@é&gé@ﬂ@@c§g6@&&3c%§§c6%%@§t égéégﬂéigﬁyéggﬁﬁéﬁgggabacaacacc

t uber cul osi s <400> n Leu Va
CeF t%@@g%%gta%?g@wgcaé@ggﬁaa@@@gncggqbcngg@$@g@@@0@@¢ctgccggc

YR bR YBCE G Byt Gl YR B8l L S HoNB 2aacgocg

gE@gc@ggcéb@aéﬁgc@ﬁgﬂﬂc@éct@uo@@@a&@gc@QUaagtat&gcﬁt@gagtactgg
Pro Ser Pro Ser 50 55 60 lie Lys

a Ar
g%?c@?]g%‘éa?f?lcgjfgﬁ?cﬁéaﬁ?gg%@gcg‘ér Pro Ala Leu
5 70_75
S]g—é D6NO :5 The 1176 nucleotide sequence of the insert is as follows (expressed sequence

in upper case, Ag85A coding sequence underlined):

tctgtacgggccegtacggtaccgagetecggatctgegegececgeccaccATGGATGCA
ATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGGAGCAGTCTTCGTTTCGCCC
AGCCAGGAAATCCATGCCCGATTCAGAAGAGGATCTATGCAGCTTGTTGACAGGGTT
CGTGGCGCCGTCACGGGTATGTCGCGTCGACTCGTGGTCGGGGECCGTCGGCGCGGCC
CTAGTGTCGGGTCTGGTCGGCGCCGTCGGTGGCACGGCGACCGCGGGGGCATTTTCC
CGGCCGGGCTTGCCGGTGGAGTACCTGCAGGTGCCGTCGCCGTCGATGGGCCGTGAC
ATCAAGGTCCAATTCCAAAGTGGTGGTGCCAACTCGCCCGCCCTGTACCTGCTCGAC
GGCCTGCGCGCGCAGGACGACTTCAGCGGCTGGGACATCARACACCCCGGCGTTCGAG
TGGTACGACCAGTCGGGCCTGTCGGTGGTCATGCCGGTGGGTGGCCAGTCAAGCTTC
TACTCCGACTGGTACCAGCCCGCCTGCGGCAAGGCCGGTTGCCAGACTTACAAGTGG
GAGACCTTCCTGACCAGCGAGCTGCCGGGGTGGCTGCAGGCCAACAGGCACGTCAAG
CCCACCGGAAGCGCCGTCGTCGGTCTTTCGATGGCTGCTTCTTCGGCGCTGACGCTG
GCGATCTATCACCCCCAGCAGTTCGTCTACGCGGGAGCGATGTCGGGCCTGTTGGAC
CCCTCCCAGGCGATGGGTCCCACCCTGATCGGCCTGGCGATGGGTGACGCTGGCGGC
TACAAGGCCTCCGACATGTGGGGCCCGAAGGAGGACCCGGCGTGGCAGCGCAACGAC
CCGCTGTTGAACGTCGGGAAGCTGATCGCCAACAACACCCGCGTCTGGGTGTACTGC
GGCAACGGCAAGCTGTCGGATCTGGGTGGCAACAACCTGCCGGCCAAGTTCCTCGAG
GGCTTCGTGCGGACCAGCAACATCAAGTTCCAAGACGCCTACAACGCCGGTGGCGGC
CACAACGGCGTGTTCGACTTCCCGGACAGCGGTACGCACAGCTGGGAGTACTGGGGC
GCGCAGCTCAACGCTATGAAGCCCGACCTGCAACGT
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Leu Leu Asp Gy Leu Arg Ala G n Asp Asp Phe Ser Gy
Trp Asp lie 85 90 95 Asn Thr Pro Ala Phe Gu Trp Tyr

wAspoe21865er Gy Leu Ser Val Val 100 105 110 MeCT/BBR006/000023

Val Ay Gy An Ser Ser Phé&3Tyr Ser Asp Trp Tyr Gn
Pro 115 120 125 Ala Cys Gy Lys Ala Gy Cys @ n Thr
GGZ[’S?CCASZ'$CZEAAAGCUTTBTGCPEQGA@[I]GGBO’CSHBS‘C9}¢@g$hlﬁt8§ﬂteﬁ€ta<3tg
Leu Pro Gy Trp Leu Gn Ala Asn Arg His Val Lys Pro
145 150 155 160 Thr Gy Ser Ala Val Val Gy Leu Ser
Met Ala Ala Ser Ser Ala Leu 165 170 175 Thr Leu Al a
SEQIPNPO H s Pro Gin G n Phe Val Tyr Ala Gy Al a Mt

MD QR %@c% %L@%'Av@v)éP'SQEIh@RFﬁ%@SM@QV@@WR@AWTAM&RMMVGAV
G ‘TAGA%S Yo7, 595 v2 0fy p2@ B MRl TAlve Y GBNE PALY

G Y;W %%E 39% s P@%@Q’E@Fyﬁm wcekAccor
%g A AMSG
T S

YC@@G"K@@@L@G;]}]NL QB L CEYRT DSGIHSWEY

WGRRSNAME P I$8® 265 270 G u Gly Phe Val
Thr Ser Asn lie Lys Phe G n Asp Ala Tyr Asn 275 280
285 Ala Ay Gy Gy H's Asn Gy Val Phe Asp Phe Pro
Asp Ser Gy Thr 290 295 300 His Ser Trp Gu Tyr Trp
Gy Ala An Leu Asn Ala Met Lys Pro Asp 305 310 315
320 Leu A n Arg<210> 4 <211> 969 <212> DNA <213>
Mycobact eri um tubercul osis <400> 4 atgcagcttg
ttgacagggt tcgtggcgcc gtcacgggta tgtcgecgtcg actcgtggtc
60
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ggggccgt cg gcgecggecct agtgtcgggt ctggtcggeg ccgtcggtgg
cacggcgacc 120 gcgggggcat tttcccggcc gggcttgcecg
wWQr@gam’arc t gcaggtgcc gtcgccgtcg 180 at gggccge@r/GB2006/000023
acat caaggt ccaattccaa agtgg#ggtg ccaactcgcc cgccctgtac
240 ctgctcgacg gcctgcgcgc gcaggacgac ttcagcggct
g at caa caccccggcg 300 ttcgagtggt acgaccagtc
gggcctgtcg gtggtcatgc cggt gggt gg ccagt caagc 360

ttctactcecg,acgt.ggt acca gccecgect gc ggcaaggcecg gttgccagac .. .
1S gch SR AR acee PECHAEELIE ARCaRONECH LB ign i s
t 99Chi@Ra0 Pattchd 36 APHSRA GHE GR Qﬁ%ﬂnﬁﬁﬁteﬁﬁg G83Rd pltient an immunogenic

ccgtcgtcgg tctttcgatg getgettctt cggegce gac_ gctggcgatc
540 ¢@RAtnDC congtisiget 8gnorteptigtiggar graphcajionggmpaired viral vector

CooctrbinedtERAEERY nis R thl Rhlhictet Al
gttg eC (0 % (C: g’g a g CCC C tcg %g 5 gﬁ g}’.lcl: aacge% cl:’é vaccine.
2.0t G RO 36 A ga e CneRe CHRRRGHgR b & vecired

t gggt.gt act. gc aacgg caagccgtcg. 780 gatctgggtg )
3*gcaai§“a€’€fh°ac‘%g%%‘gh gj’ft“?aé@t?clj’iiﬁ'ﬁl ﬁﬁfg? SPYRE despensscls @ CCR7+
840 At gttcc aagasgccta caacgccggt ggcggccaca

acggcgtgtt cgacttcccg 900 gacagcggta cgcacagctg

4992900 80 BUGREORE o SATE0T 01 9908 BB o et

My cobeired i wirall wleetos uisosekctedOfond thet gtamg@ansisting of poxviruses,
cccgt acggt acggaget.cg gat ct gcgeg ccggeaccat, .ggat gcaat g
60 a%f%&%‘%&&ﬁ %ﬁ'{e&eﬁW@taﬁfg’@f’ﬁ&e gcff?’@f 9xt11§{s§begjéldg§uenzaV1ruses.

tcttcgtttc gcccagccag 120 gaaatccatg cccgattcag

5.aagal thog 1of elage v whareig decappgigiertieditng gargb vect@as MVA.

gt cacgggta tgtcgcgtcg actcgtggtc ggggccgtcg gcgcggcecct )
6.agt gy gagthaitof clagmt ggvg'bqemc c]ggt-@g%@a;mggw@c@ctor is an adenoviral
gcgagyl (%at tttcccggec gggcecttgeccg 300 gt ggagtacc

t gcaggtgcc gtcgccgtcg atgggccgtg acat caaggt ccaattccaa

360 t t g ccaact ggcc,cgccct gt ct gct cgac .
7.g cot g'@egg]gﬁl%aéggﬂﬁg @ﬁg@ﬁﬂl@@l@&\gﬁgg}&gﬁe é’ﬂg]a%egg)& ggpresses Ag85A with a
caccpka9eamidizdagt 99t acgaccagtc gggcctgtcg 480
gt ggt cat gc cggt gggt gg ccagt caagc ttctactccg actggtacca
8.9CCCYRLLQthoaddt aﬂ%%@@b@gﬁl 1 &8930 VhACARM W presses Ag85A with a
gagaccttcc tgaccagcga gctgccgggg 600 tggctgcagg
ccaatBydenlerspquaagecc accggaagcecg ccgtcgtcgg tctttcgatg
660 gctgcttctt cggcgctgac gctggcgatc tatcaccccce
9.agcaghd agthodtdeans pagrdindldngehgtiagte gial gicta@ @apresses Ag85A with a
cccctccca cgat gggtc ccaccctgat cggcctggcg 780
athﬁWﬁ@F%‘g?%§@§§cta caaggcct cc gacat gt ggg gcccgaagga
ga(:(:(:gg(:g_j 840 tggcagcgca acgacccgct gtt gaacgt ¢ )
1 gga"glgﬁtng odﬁ@@g@@@g@d@gcc&@c‘ghq;elgdbe viral vector expresses the translation

product of SEQ ID NO:5.

11.  The method of any preceding claim wherein the viral vector further expresses the
translation product of at least one additional antigen gene(s) from a mycobacterial

species.

12. The method of any preceding claim wherein the immunogenic composition is

administered with at least one additional antigen and/or antimicrobial.

13.  The method of claim 12 wherein the at least one additional antigen and/or

antimicrobial is administered simultaneously, separately or sequentially.
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t gggt gt act gcggcaacgg caagctgtcg gatctgggtg gcaacaacct
gccggccaag 960 ttcctcgagg gcttcgtgcg gaccagcaac

wat@aamsTtc aagacgccta caacgccggt 1020 ggcggccBRCHGB2006/000023

14

15

16

acggcgtgtt cgacttcccg gacagéggta cgcacagctg ggagt act gg
1080 ggcgcgcagc tcaacgctat gaagcccgac ctgcaacgtg ‘
gatccattcc aaaccctttg 114 0 ctgggattgg actgactgca
gatatccatc acactg 1176 <210> 6 <211> 367 <212> PRT

<21 cobact.eri um tubercul.osj s <40 : ;
ver 1Py HERGE AR b RS p R B PelBisg o ftjaen specifi
S 1@mndad sespedsePhe Val Ser Pro Ser Gn Gu lie Hs Ala

Arg Phe Arg Arg 20 25 30 Gy Ser Met G n Leu Val Asp

Ar g TYa! nfHACoY Ay pYededinr claid MWhkrodd e dsp&se A therapeutic or
Arg Leu Val Val @y Ala Val Gy Ala Ala Leu Val Ser

G y pBph5BCcBO Leu Val Gy Ala Val Ay Gy Thr Ala Thr

Ala Gy Ala Phe Ser Arg 65 70 75 80 Pro Gy Leu Pro

Val USkuofTym itnennnGEenivadonfositiSer coprpisSe anvean-eplicamgogr replication
95 Arg .Asp li.e Lys Val A n _Phe G.n. Ser .

Sor ToPetel wralgretBes Piesng e g i Rig it Ted g Bpdtidtial Agssa
Arg géﬁca i the ARRnABBuRN®F S rmédivanld® b 5Stht2@eddontAsP prevention of
lie Asn Thr Pro Ala Phe Gu Trp Tyr Asp G n Ser Gy | )
Leu n§@oba@ia dBeasein vantisnt by veduciies Vgell apspueg iespgrise in the patient.
Ser Ser Phe Tyr Ser Asp Trp Tyr 145 150 155 160 G n

17Pr 0 WheaofOys iGimyuriogenidl eon(ogitiopscapnprisitg aTygon-repiicating or replication

G u.Thr, 165, 170 175 Phe Ley, Thr Ser G u L .
Tr p WG Rl YeoRE PR ng ag Aot b oo § dnsgloacterial Agssa
Thr g%h% 28T 11 da@htiodbrdduyt belat Jedst Mak AlditioNah abeigen gene in the

Ser 200 205 Ala Leu Thr Leu Ala lie Tyr H's Prog .
G n n@mfaehae \gd|a mydlcamgpt(ﬁ)g, the treatment or prevention of both mycobacterial

disease and at least one additional disease in a patient by inducing a T cell response in

the patient.

18.  Use of claim 16 or claim 17, wherein the immunogenic composition further induces a

T cell immune response against the virus from which the viral vector is derived.

19. Use of an immunogenic composition comprising a non-replicating or replication

impaired viral vector expressing the translation product of a mycobacterial Ag85A
gene in the manufacture of a medicament for the treatment or prevention of at least
one disease in a patient by inducing a T cell immune response, wherein the

medicament is administered with at least one additional antigen.

20.  Use of an antigen in the manufacture of a medicament for the treatment of disease in a

21.

patient by inducing a T cell immune response wherein the medicament is administered
with an immunogenic composition comprising a non-replicating or replication
impaired viral vector expressing the translation product of a mycobacterial Ag85A

gene.

" The method of any one of claims 1 to 15 or the use of any one of claims 16 to 20
wherein the T cell response is protective against a disease selected from the group
consisting of tuberculosis, leprosy, Mycobacterium avium infection, non-tuberculosis

mycobacterial infection, Buruli ulcer, Mycobacterium bovis infection or disease,
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210 215 220 Ala Met Ser Gy Leu Leu Asp Pro Ser @ n

Ala Met Gy Pro Thr Leu 225 230 235 240 lie Gy Leu
WOR@ohE78 Gy Asp Ala Ay Gy Tyr Lys Al a Ser ABQI/NBR006/000023

245 250 255 Trp Gy Pro Lys6d u Asp Pro Ala Trp @n

Asn Asp Pro Leu Leu Asn 260 265 270 Val Gy Lys Leu

| i estAllipos mésleypbx, Afigokiadterivp Nautibgrculdsts @fpctions inflammatory

2o b Bl D8 S5l Bk BBl Gy AR coner
22 S o vy 6 gt fp 35 AR e 2L Deims 16 10 2

Phe : Thbud T TYhti
oS RS Bl B o S R s o

As phaseUHTV ninfactjiotloy SHEDS,| 4re iRmountsampranibest ot digvegupdergone organ
Leu As& 355 360 365 <210> 7 <211> 7 <212> PRT <213>
Ar t FFRSRIARFS- Sequence <220> <223> PK tag <400> 7 Pro Asn

Pro Leu Gy Leu Asp 1 5 <210> <211> 8 <212> PRT .
23<213he mafhaq ef any %9@&@@%22935&2’ S upicof 3y 2apgL clgims 16 to 20

Pr o AR e phtht b4 b&nYpréBtudf Bxpbs& to Mycobacteria.
24.  The method of claim 23, wherein the patient has been previously exposed to M.

tuberculosis.

25.  The method of claim 23 or claim 24, wherein the patient is latently infected with the

mycobacteria.

26.  The method of any one of claims 1 to 15 or the use of any one of claims 16 to 20

wherein the patient has been pre-treated with BCG.

27. A vectored vaccine comprising a non-replicating or replication impaired viral vector

expressing the translation product of the nucleotide sequence of SEQ ID NO: 4.

28.  The vectored vaccine of claim 27 wherein the viral vector expresses the translation
product of the nucleotide sequence of SEQ ID NO: 4 additionally including a PK C-

terminus tag.

29.  The vectored vaccine of claim 27 or claim 28 wherein the viral vector expresses the
translation product of the nucleotide sequence of SEQ ID NO: 4 additionally including

a TPA leader sequence.

30.  The vectored vaccine of claim 29 wherein the viral vector expresses the translation

product of the nucleotide sequence of SEQ ID NO: 5.

31.  The vectored vaccine of any one of claims 27 to 30 wherein the non-replicating or
replication impaired viral vector is selected from the group consisting of poxviruses,

adenoviruses, herpesviruses, alphaviruses, flaviviruses and influenzaviruses.
32.  The vectored vaccine of claim 31 wherein the non-replicating viral vector is MVA.

33.  The vectored vaccine of claim 31 wherein the non-replicating viral vector is an

adenoviral vector.
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34.

35.

36.

37.

38.

37

The vectored vaccine of any one of claims 27 to 33 wherein the viral vector further
expresses the translation product of at least one additional antigen gene(s) from a

mycobacterial species.

A method of inducing a CD8 and a CD4 memory T cell response against an antigen
using an adenovirus vector expressing an antigen or an immunogenic fragment

thereof.

The use of an adenovirus vector expressing an antigen or immunogenic fragment
thereof in the manufacture of a medicament for inducing a CD8 and a CD4 memory T

cell response against the antigen.

The use of claim 36, wherein the medicament is for the treatment or prophylaxis of a

mycobacterial disease.

A method according to claim 35 or a use according to claim 36 or claim 37, wherein

the antigen is Ag85A.



