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WD 2006/ 117240 PCT/ EP2006/ 004319 Novel nethod for

preventing or treating M Tubercul osis infection FlIELD

\% %HE,IWENTI ON The present invention rel ﬁfm&o?/mw

netRYGL0 preventing or treating reactivation of a M

tubercul osis infection in a mammal and to net hods of

shortening the tine course of 5 chenotherapy against

a Novéluhethod fos ipreveriting ootreaBAGMITILNECHIOSIS lHifection

| NVENTI ON Tuberculosis 1s a chronic infectious di sease

caused by infection with M tubercul osis and other

Mycobact er i um spddERB OF THEINYENEION (i sease in

devel opi ng countries, as well as an increasin
Thepresitanventiondelotes tomethods efpreventing|gptreating teactivetian cABout 8
M !ﬂ:&h&r&’ﬁﬂﬂféﬁi&%?ﬁmﬁﬂ& ahd lcpmgﬂzéds'o?ﬁmﬂé‘rﬁﬁ fie 86 BoukRE

t hough the infection may be asynptomatic for a

chemotheriapicagainbia M geberawpsisiinfedtioy, t he di sease is nost

commonly mani fested as an acute inflamuation of the

lungs, resulting in fever and a nonproductive cough.
I f untreated, M%@UHW%@HWBW deat h

typically result. Although tubercul osis can generally
Tubswulosinisrachton infeetioys diseassreavsed bivinfastion with Mrubarpfosissnd h
. . K
R kT i

incraasingyprabiran ingleveboped arorstoed iecosld, \?i@:rabguirﬁsn{liongpw c#pes and 3
. o h ) .
mllﬁdglgdeﬁthg&bh Pdat.| M#ﬂ%&cﬁ%ﬁ%&ﬁr&?@ﬂngw 2 f&ﬁ{iﬁcrable

Imen Is’criticar, patient Dehav ] icult to
periat of tirng, theSispase frerndsbepmumanly mastifestedhasan agute inflammgion 9éthef
r ] i i
et RANT I vl i s ARNERS chib; MERGERL, Kol BRpIRbrsA0
deathdymieadly ofsult.r eat ment i s conpleted, infection 20 with
M tuberculosis is not eradicated fromthe infected
Althaugh wbeitdbsisnat gensratly be cangrolied|using ptendedinsibiotio therapasuchian
tI'CaFl? nf E%S{ éumseﬁpro #chr? !'l}g:%f)rewof.% Pfi!egge. te%ﬁﬁd?@%a%fmag lie
ubercul osis, R ecti vervacei nation an accurate early
asyuplagais b coltagions, fof wewdiencadradditions aitheighicomplianeaieith the
trea I%:Q;njle}{ is é{‘ﬁgﬁfoﬂlﬁédt Bha ;i!g dlehid tpﬂlgﬁifd}.' Sorh atiEln?dd%t
effi1cPent method tor inducing protective | nity. The
compirse the eawnsief 2&tmere.cthacitcen leadiodnatiegtive drestmenttand e pur pose
devbiSpriacke bt 4rH{re hATR! Efen PRl BodrBPhrea gnt%’doﬁigle?éat infection
_ st?alAn of M bovi's. However, the safety and efficacy
withM. BOBEcHlgsisis gepsradisated frewtherinfpetpdipdizidgal byopmainbasitlateds |

infeolif A Sad RGeddiih&d States, do not vaccinate the

general public wth this agent. D agnosis of

I 4P B b1 e plels SRR s ML RY SR cliBtifiho ol G801 o
diagnosioohedisrasd dr¢ eftitriest impattance) Currgntly,yerringfercwith vebacterid is

the Fn%ﬁ%%b?@?m}!@ogﬁpﬁﬁ&&%?p‘}&eﬁ@ {n’ﬁ%@gf.’rf?&%{’?& gomrggnsl'” tin

measurabl e i nduratiormr-at the in lon site 48-72
mydpbaateriuar amployed fos d1i4 mumposeuisiBariling Crihetter (Guerip (Bicfd), araviglent

strafVSFAP %Eﬁf Mrhevaink gty md%{l:%ic:%ni)t\/éé%isaarkguép%. E&&E{sy and
ave, however, been a problemwth this test, and
somersgunigsuskks asthe United (Statesydotniot Becnatatha generpbpublic with this agent.
di sti ngui shed from

Diagnosis of tuberculosis is commonly achieved using a skin test, which involves intradermal

exposure to tuberculin PPD (protein-purified derivative). Antigen-specific T cell responses
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infected individuals. 5 Wil e macrophages have been
shown to act as the principal effectors of

%%}%ﬁghgrl um inmunity, T cells are the p ' k10
|

cers”of such inmmnity. The essential role o
cells in protection agai nst Mycobacteriuminfection is
result b lﬂé‘aklirﬁileﬂ)dh’jmdnl'wthfeﬁlﬁqmanmte(bgd&ﬂﬁ bmueaftepfnjection, which

indi 5 ?)g:?)g%% rol(.}%n Egn enmlé)s typasa %Peegltﬁ%l%ﬂxg hBQeJep ®een

a probeiMRIG s test, and mmsquaIs va(cbihht}cd witli BEGicammot be dlstlngulshed from
. l\/%jc,o%a, tqu umreactive Ch4+ T cells 10 have been shown
infegiesl 1n "gbﬁ%nt producers of y-interferon (I1FN ),

which, in turn, has been hown .t I r t ,
WhilgToseripyaEg BV Bicndhowat ' Stkies T PR BT ApfoRfeiedm
1mm\§¥?|'t)} ¢ cEl'lLﬁré’ @k ﬁre&fmmdszﬁdﬁcel'sr;é bt:jd’mtﬂﬁumw IThs Sssainahble of T

st udi es ave S | o
celgip pviAEon g MBoRarepT THART BT YHRE P othigpoes
o ws&bb@@zﬁn frdetiof mAIDP Patiens] due & @6 déplentamof CE T elagswidta

i nhibit bercyl o fecti Furt her re
withyEam lmrﬁmodﬁir@w e CiRn ey Mtosian: 821‘ bels
havé WP shbwa 2o bH ﬁb!ﬁﬂf Frsduckts bfyvinkerfedn (IBNAY)) \ﬂl’ﬁbly in tum, has been

i nt erl euki n- has_been.,shown fo a_rol
ShoyhogTSaRL o BBy SRR DG ORI PET TGP b reior
IFNiyh Bthdn® b lesk Qlear@stiicdiasiHave shbwii thet § Mh}fﬂr@@wmmm3 either

b f
slont 56,061 818 W B s GERIET Seeros R lRSHy A BT P

macfo%hﬁ@,@moﬁﬁhlblt M&Hérculosﬂibﬁftmul Bﬁﬂl&rr(l&éldt ie khqwnmlﬂi}ﬁ

eds. n rLrison C
T R e e D R e S
12 (8912) hBY e to slhy :ﬁﬂole, m admanng aﬁﬁ)ance 13 We nbercelowis ns a

need_for effe |yetr te t
itk FPRALEY O ST IBITa: DL i POttty g? Chon
Kaufiidr@CTibemslosis: rmmdgeﬁdm,a:%wmand Chrttcd (Bloom B YGRS .

Thi s entj on Il ot her nee
Tubpipupsis B B ol kbt o U o RS PRI 7 e
Medi&zpba?@ﬁapt&rtlm,bbt%s-%mabth&d HBmutwaaid, (eDNA)sdsSE@SI)D No: 2:

Mb72f with NNterminal 6 His tag (protein) SEQ ID

TheNQerBame%e& w2 keffétive wdatrdnbstfchienotphevbhtiresctivation o2 Hi s

sertion t.of b72f)
ygbater e ahet el infeqe, iR Bp{aeve s ER| bl
mveNﬁoxBﬁJlﬂstﬂs?afnd\MHeh@Hds N-terminal H's insertion (DNA) 30
SEQ I D No: 6: MDb72f without N-termnal His insertion

(protein) pESHRIPHN OFEHIO LRIHIESEQUENQE4319 BRI EF
SUMVARY OF THE | NVENTI ON The present invention

SEPIIPNb A SRR ARG SHninabd HEQFONAY | ons conprising a
b72f fusion protein or an imunogenic fragment

SE(% fignsaf MW?QN]"& Wi&RbRrS Blshigpboragi es of the

ubercul osis conplex, for exanple together with one or
SEQRS RoB%eY fVafisn o N2 it NASHiR 2 i PR br S BAA)

SEQ ID No:4: M72 (variant of Mtb72f) with N-terminal 2-His insertion (protein)

SEQ ID No:5: Mtb72f without N-terminal His insertion (DNA)

SEQ ID No:6: Mtb72f without N-terminal His insertion (protein)
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The present invention is based, in part, on the
i nventors' discovery that admnistration of a Mb72f
‘{&% JRpotein or imunogenic fragnent theg@agdp@600a319
oge er with one or nore adjuvants or a nucleic acid
encoding a Mb72f fusion protein or inmunogenic
fragnment t hBRERF SUMMAREOFTHBANVEMIIONeact i vati on of
an active or inactive M tuberculosis infection. In 10
The reBin€inQéntionl pﬁﬂh@gﬁbhmfaheutlaal bbrbﬂcﬁftloﬁammpnmpg oMb 7S fasion

nucleic acid js adnm t ed 0
proteh v EapREEe TR ag e LR 2 ADtere B Becisf e
tubetcuR8is GorhsIe, $orleﬂ'flﬁ1ﬂé fogéther With oneoraspeadjyvatts,ancluding ASO1B

gg ositions are enployed in nethods for preventing or
and ‘ing tuberculosis reactivation in a subject, the

met hod conprising the step of administerin
The pesenk nvention idysedrp 8208 e THO1RFC S e i trdhon ofa
MibY 26 G r&tSin Sr AfininEeHtk@dicftahdrabs e fogﬂher\n&thbﬁe amatat  of

a pharmaceuti cal n, conpri si.n
adJ“lV%l%ﬁ &3 ¥pleiE arid m&PdiagE Nf‘?ﬂt?rﬂ ﬁ'a'ga RTOE1 ?fa’aﬁeé‘mge?'ﬁ g’?%‘?“‘
thexéerm FreVeiCH BRATQLIivAlbS SRf aaisve of inhdtive M) Bberculogs infection. In
'ex _and an ad*uvant wherein th b72%wpy tgoneor
a prifmdmoﬂ'm%  M7IT fusign proteyn pB‘Bﬂ%‘& aciqlig;afpistried Wi
mort HR&oHetB&ItR agdnRERRIve BEAECOM Alertilodis iafebtidng
tubercul osis reactivation. |In another aspect, the

In oﬁéﬂp&‘é 'tﬁe BRPosMidhs ?M?@Ji ih mefmamﬂlﬁexfeaﬁngmwamgu ng
tuberculosis 20 reac

ivation in.a e%f t he net hod
tubegeylpsisirepciivatiohia asubiprtdhe !aah?drﬁ%wf*%é‘ PJBP grng to 2
marfthf18REMy h{féc?efatvﬁd. McbbuchysR et aloss a?. imtgoRgicaIs dfettive
i mrunol ogi cally effective am)un@I % Eharnaceutlca
mqyerraﬁaghvmawue POFIHRP SOMPEIRiPE R MUY Bisiah RIgIFIT oY &)

imni¥hbeedic ffal F‘lﬁbrﬁ PheRoOfréth A Woba%rzhmﬁ@@ﬂ’thﬂuf)d’rammbmplex
thereof rom aM/cobact eri um species of th

and gy eyt wherein thedyigy e usionREptein fndpers a%if‘b‘l"é’fg%*amﬁf pEust
M. &bSEDENiDIMSEBY ProteREMLH Sre@ihg i3kt 0Rsis RIADAER. agai nst 25
M tubercul osis, thereby preventing or treating

In at.&b& aSHALOML SorhfRifibhs\:Rd dnfPloyed Th BARSAS &r ?ﬂsﬁaﬂﬁk rubtiaflosis
onpositions are enpl oyed in nethods for reducin he

reaqniv#@n dygubjectpthe n‘@ﬁ'@%‘t%’é‘é?‘eé&a ichadministgring 1 gEjapal s s
alrehd}fiREELPRith MDEbBREADEHANGisSIn I masiTd g8 efféctige dnfbudt of 2

mammal al ready infected with N%cobapte T
phariaseitis]| corapesition SomprisiRgaUElgis A6 ﬁlg:pglﬁg ahﬂa? f gﬁlgmagntem or
an I&Huﬁsgehm erae.aént BRteofifrdth a MHBSYaEMHOR Efeciedibfand bicudd an

i mmunol ogi cal ly effective anount 30 of _a

compler s e capress I B A 1 tion RIEHRDRIUFSTgn Ay 79 onsg 8t
M. BbSERbS, MereBf pre PERHADG MR bténg tibeRYIBEB featthati@nf from a
Nycobacterlun1spe0|es of the tubercul osis conpl ex and

In AGhEAspARE comYIfbRI dle é‘iﬁﬁl@ye%rbxﬁ&ﬁocfs férir@uciBp Qfe@thé cBiirse of

I nmunogeni ¢ fragnment thereof induces an |nn¥f
chemathpraps agatngtaa Mouberulasisinipcion.ghg methed fOFBRNg; “BWtﬁ'b“gf‘BF

mamB@E S it B&ed mpmy&&&mwmb&mamtohemwe mompamm
tuberculosis i nfection. shortenwgg cour

agepfs °ffi°ﬁlé‘h%ﬂa’rﬁ'étrad‘6y“‘€fg‘éﬁl‘ﬁ§tm mf&gslgat"pfgﬁﬁc&'tf? ’Hﬂ"“‘“
of d fAEmRE&%i8 LoiBdslie SorfgrRing |amwiffﬁfscdnl preteih Br anﬁﬁlhﬁﬂ@geﬁlg

the conpliance of an |nd|v|dg ein tre ed forgﬁ "
fragmpgkthergdlfeamsa Mygobeqsrism SPRFISSQ ﬂ’ﬁﬁ TCRgsis fP ‘f’ﬁ d an e
whéEin k4i@ Mts 0 fusioh Profeid@ifnmahdghic Gagneht tierts indutes an immune

i nvention provides use of a Mb72f
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fusion protein conprising: (i) residues 8-729 of the
sequence of SEQ ID No: 2 or a variant thereof having
at least 90% identity thereto; or (ii) residues 4-725
of the sequence of SEQ ID No: 4 or a variant thereof

0 .
havi ng at | east 90/6|de %%BhgfrEt and an adj uvant,

respouiseazaingt M. rebenguissin thepehy g aging Hetimecourzo ot e

chen'io@iﬁ&ﬁf‘ SRSV NBBerdMosis infRasc LByGBcbr&nmg thettime comseof act ur e
chcrqqtl@gp Y ?\%{ngt?a&% g};%gﬂ?zlggﬁs g%n Ehe e:cnglﬁl‘letgﬁ\ﬁl%%sb @ﬁTcﬂJ}c in
enhaﬁhﬁ@adébmpnﬁree 2:0 awunauamemmaamaﬁor uMh tubdyerlesislivfegtignin |

@ art icular ent odi nent, the invention provides
com §t§'g(§?°'};{ "Eercaci d encoding a M b72f fusion protein

conprl sing: (i) residues 8-729 of the sequence of SEQ

ntBfiinft varelumhns baiads useniatgib7al | east 90%
Inap en |arty t ergto or (ii) residues 4-725 of the
ﬁlSle;epruenwmflme ID No: 4 or a variant thereof having

at least 90% i denti t heret o f iRredf havi
phar rracé'bf@é‘&?ssca?p"(%l?ﬂtsfw ‘feodrbe&elﬁ %Ha’?‘q %nlrtlea{l ng e
at lgag{cw/gzl%lg,ﬁy thefeRAGt i vation in a rramml al ready infected

par t i cu (lb)rorgéqtlﬁeggla ulﬁé ﬂtj tl?lg ge%ﬁ%nos | of SE({) D o 4bf MGriant thereof

rnvention prOV|des use of
havﬂ,fgl\ﬁmfgo%uaéﬂﬁty pEretoei n conprising: (i) residues 8-729

t he sequenc Jols fnst M.
andhpajvRant g’ qf%%@??\é‘éﬁ?&%% ’:fr?(f}m?hﬁ e rO%s?ag\{ﬁ%drtﬂg felsl)whg Rainst
bk sloSiH 88 thé mbABfafiretdfe phamaentical cdmBEYoN @rmcveqtn}gror feating -

variant thereof havi at g hBeeRlb a;
wiamoghres AU P e, LR B i R
i nduces an i mrune response agai nst Mtuberculosis, in

In &B@aex‘%ﬂi&nﬁ@ bbbttt &h@iihaémiaﬁ pw:vtdeahse ofenposition f or
nuc'féic acVH %nﬁo‘ﬂ R*{tbﬁ?ﬁ%m E, Jtic agents effective

d
t | ms c oy sasidygs &Hwth\eeqilaéyéwaﬁﬁ%lp No: r& {%b‘éﬁ@ﬂ %’ggeioﬁhavmg

| already infected with
o AR e RETC ) Ol & 4 BRLEF DESCRIPTI ON OF THE
DRAW NGSiesjduas 44728 iobths S%ﬂuafrcsﬁﬁﬁEQr@gﬁF ﬁ?ﬁ‘ﬂ“&h i

eactivation nodel in Sw ss
ha at?gwt%%ﬁ&wgg\%éd The figure shows  t Ime oi nt.s f r tin
i nf ecti om, thmmmm aif B Pharease el compRytigR;toF E’F‘é P%?r Atng

tubglgufogig%ag\)aﬁ&l R& Axfu}lﬁralr@J E(Wfb(ﬁi‘d With Wgtdvagterium tuberculosis.

I mmuni zat 1 ons an enuner ati on of bacteri al
1nLﬂﬂailéxc@hmwelamxmgnumhensve@mrowﬁcsgure 2 shows 1gG |

‘gg%& (SX ! ﬂws i mmune responses in M
SI s ecte e .
chenost hé} laﬁghea‘r?dn@w@ ihe 3oquea o SER Iﬁ?ﬁtﬁ%m pyfant fFrepl having

at least 90% identity thereto; or

(ii) residues 4-725 of the sequence of SEQ ID No: 4 or a variant thereof
having at least 90% identity thereto; and an adjuvant, wherein the Mtb72f fusion protein
induces an immune response against M. ruberculosis, in the manufacture of a pharmaceutical
composition for use with one or more chemotherapeutic agents effective againsta M.
tuberculosis infection in reducing the time course of chemotherapy against a M. tuberculosis
infection in a mammal already infected with Mycobacterium tuberculosis.
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were left untreated, treated with chenot herapy (50 ng
rifanpin/85 ng isoniazide per Liter of drinking
water) or treated with chenot herapy and i nmuni zed
three tinmes intra-nmuscularly wth 8.tg per dose of

M b72f formnul ated w t hout ays after the

| ast i nuniBRAEF OFS Fﬁémoéggw@%%‘?ang sera tested

for anti-Mb72f anti bod I
Figureesho s tier PRI spesaiafion &hg@f@%m ’E’LF‘%SAQ“ "‘L&ﬁr“es KR
waliRMBick GRIR/ANTY @@?ﬂhﬁﬂi mbepdy:tsrfgsmfmﬁlsasf/h‘?mﬁﬁmy tfﬂ'ﬂfmc“t

.M b t
(54 PR AR T LS RE) Ay o) ol et

enbthbrdiith of ddciesal mwncsorbefbtmnmmteﬁll’@a} treated wit h
chenot herapy (50 ng rifanpin/85 ng isoni azbg
Figiré 25hoot 1gGd mhdlgGRGantibedyTyspenses MBHRESESPARSEHP t”ﬁ’@‘f“hpy

mt%Ele SWRY %%&%[eg Qs @heﬁﬂo&ﬁé’raﬁy%a Aemtimainaed with MEH7RE. Mice

dose

72t fornul at adi u
weTeieR dngestcheipd VRRSHPEReTRY Sy Dl A PR
g walef oStfdad WRS Eﬁmowapmulmmmﬁmmdgm mnewde e

d

MEEE{ @bg_?etr Eqsgila qbléf&%%@g%g téggz (gu\ﬂaptl %#Aay% Sk Qﬂ)i’ét by
infifaRARA a&_mﬁ. Wdre ¥lesad serh ustpdsfgr m:: L 25) WU’;FH"E%?;“ both
ey 30 Ep BRI ARIST o0 T om M ce
F&élaré slpoths ?‘Fd}%&?%‘ﬁ@zﬁ’ ?n%'BQd ySrbdpBtkA@ind ﬁsﬁéhieﬁ @ M. Oubetcnlosie

eitther rMb72f or ts
inehob SR Tanice (EBSBYD SRETOEPRLAE en e gt P gL it
werl ieﬂ%ﬁéﬁﬁ, treGidd /1K &ﬁmﬁfﬁ&n@pﬁ(ﬁ&ﬁng sifanpin/3Stregiisquiazide pértliterof

PPD . or
e s SR B Ol R
wmeafsyﬁeedosbyfr&tbn%mmmm@mmmmﬂlrﬂcﬂ/eEmeém“}A@hg

mfr?]lg ?oéxgh ﬂ%’@er!: Eibl Yod'sES RS &7 adtprN?Zf st Cedpdasd fr both

frce treated with chemot her apy and
Igh éred) amiripGizz kel isctorka W7ELIEH een cel I's were obt ai ned

frommce at varying tinmepoints an il
Figure pahdveiinterferanezagiang SN ) FespOgrs it M, cﬂ‘g‘é‘f“ﬁcﬁg H“%%W’ Bice
tr&a%tuﬁ&:m&m{éf &Mtf@@ﬁn?ﬁﬁded%bﬁ@ﬂﬂﬂﬁple@melﬁm tmed
controls S enoc e.Ccu ur.es al s
frgin tnHocct YERERE tpmo@é ateg&;vzf_g; {hree(d%bsir/ i I)OHB' I ggﬁﬂher
ﬂﬁ&mom): c@ﬁpoﬁmb H32a hﬁMtb‘.’ﬂ)Eé\inylcpccb Ascoitsls, fplesocyte

<R vat by PpRE e PP DI B L e (oRgHD BRAC,

(mgmpmmmame mwrommwmmu@MwwawL
then i nmuni zed with Mb72f. Spleen cells were
obtained fromm ce at varying tinepoints and
stinmulated in vitro overnight wwth 10 Vg/m of 10
rMb72f. The cells were then stained for CD4 and | FN-
As a control, splenocyte cultures were also
stinmulated with nmedi um al one. CD4+T cell specific
| FN-y+ production was subsequently neasured by
intracel lul ar cytokine staining (I1CS). Figure 7 shows
a tabular summary of the val ues of CD4+ and CD8+ T
cell specific IFN-y+ production at Day 120 after Mb

i nfection. Spleen cells were obtained from groups of
m ce
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15 left untreated, treated with 30, 60 or 90 days of

conbi nati on chenot herapy, or treated with conbi nation

chenot herapy as an adjunct to the Mb72f v I ne.

VWO PWHE M es were stinulated in vitro overﬁ&g#ﬁl{}&\?\nm?"ﬁw

[0.tg/m of rMb72f. The cells were then stained for
F:gu%sho%l‘@ reshémdeshin M \RDer@iDsis Rfected BWRADGICE Gedted With' S

re also stinulated with nedium al one. +
chemrotb@apy ang then immunizeswith MIP7Zf, Splesppeljeere a‘ﬂe&a{ﬁw frjpe @
vm@fgfélﬁﬁb@s{ﬁtsﬁﬁd LI A6EH WithoTbr tRbt Qlols Wth 180/l 6ficithdd @Mib72f or

ows survival of M tubercul osis infected al
the @nmmbgents (M2 et MEb3Q) asindigaterto i eantiply SPIeRRFYEarflfures were also

f f |
st.duﬂ%ﬁ%@%%égﬁéig L(Jﬁﬁgrﬁﬁ Bcé/hgﬁt ;%/rhlﬂ ot Egéilrgagggox??gn%
alonei FER¥vp prof@miontyas @éﬁﬂ'&?ﬂﬂlﬂé‘ew by BBt dri nki ng wat er)

was started in a subset of mce thirty days |ater.
Figi@h 6 sl ST wamm« etakdne resportses i A uberrnlogis fecs SWR/J

mick | DOSE G %e&l&ﬁ&h F&H ?&aw MBTH EpBteaoRert hr ee

'HEs | htTa- szc per dose of M b72f

obtaﬁmrfmhmwatmwmgtttmwgsmcbwu)ngdmwtmpww@tgw i Qyg/m! of
thﬁﬁéf‘e’l‘tn\’ngené’{«ﬁéhﬁe LRI f&Pbﬁ& b rFNf ﬁcwﬁco%\%i/ Jpléﬂasﬁe cultures

en I nmuni zed wth
werh/hlsy Simulatédowithsaediunn ﬂpm:t |call awég BNy predustion Wes Ccru

sub&éuenlwg ’_%e pe %Qﬁﬁﬁpémﬁﬁﬁr@qlw rifanpin/85 ny

Liter of" drinking water) 30 was started

Fightd 7 %ho%?ﬁ%bﬂeag Iz%nmg 815 tmégil%s qﬁglg# HaUDs+ RN RRHABN v+

con ays I n separate
produsheredt Dapll 2riftee MitHafektiant Spleerseellprivere opteined {fpm groups of mice

left %Ht?e”}%h I}?e é{f %lt%b %O%r W)daﬁ'g Qpc,[oi]rﬂ) <Px &QA@W&%&%@ W#h
ed u

I'mes 1 ntra-nusc
corldiumtaomtfhembﬂlmw ifsan pdjliact mhtv\MtH?Zf‘ﬁeclma Plemmcs \Agmtsnulated

in v%T&'oengQ \%?ﬁﬂgﬁﬂ-l ?ﬁ*{g}_’ 2OMRELdNE GefelslalelNor @4“398 or

resen1 |nvent|on ates to conp osi tions COﬁprSIn
IFNw b2 conial| splepoctsi Qiurey W¢r9915®ﬁlm‘1é?@t‘élﬂﬁ§°dalﬁ@| algpe. CD

CD@-QJF lé%(lﬁ%)tg(fwlﬁﬁg %fﬁﬂf ]grgﬁu(:{l&rla\%s sUSkequRh VRS By ﬁfraééﬁlhﬁ%%ﬁme

reac an active or Indctive (i.e., latent)
staifipgobact eri um i nfection, and methods for their use.

More specifically, the conpositions of the present
Figiime B@hawsomrvivahysiif. g ebekdulnz 3 finféatesli SHVR A otiseespied with chegrotherapy

and thIR tmmré\g- %\{WP DMick Qgrre %ﬁ'gctéa dﬂl‘éﬁzlsa' With?$0L 198 CFU of

enco S1 on pO pep I des Or |nnunogen|c
MttiHﬁ@Rmmi shetnbtbempy (50 mgi nfgnmdﬂ@mgeqqmgmﬂ? mﬂ.ger of drinking water)

was'\é(argg ﬂ'l S%Béeyg? rﬁiggﬁﬁ dagsf IRXEP Q:hb i H&%ﬁ}*&&%ﬁmﬁ% @G(days

rcul osi s, bovi s,
Halrf/bf taésemummvm chamotw@nybm:@ wmupined fhaeei times !fﬁlatml}sgulaﬂy

witht gglg ﬁ)?\{?ﬁ(%ﬁhtbﬁf el WS A W At.“:b?ﬁ causes

tlons such as | ung |nfect|ons in

ggm ﬁiégwﬁﬁuﬂjiqghngﬁ%g ?%ngﬁﬁﬁgggkﬁ gg atuw1 ﬁy
ancghmammmd With M5 p¥lick wene infectedyikasmsalksvith SOMO0STFR ofe,

05§l S5 UL e v
waﬂla'mlm a 9Bt ofypice mmsla(eg aEtemetherapBwas powkinugd fos 30,60 or

90 ﬁgé in separate subsets of mice. Half of those mice receiving chemotherapy were
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2005). The inventors of the present application
surprisingly discovered that conpositions conprising
M b72f fusion pol ypeptides or nucl eic aci %PMQ bo2ko
R BILH 7 Fsi on pol ypeptides, or immunogeni ¢ fragnents
t hereof, are useful in treating, preventing or 20

IM%LMQ tif &R Rtrd-Madculafly #fth 8 plypertdobeofMtb2Af Sormmiated ithithe
referred enbodi nent, a Mb72f fusion

adjuwﬁﬁ&@l de or nucleic acid is administered with one
or nore chenotherapeutic agents. These conpositions,
pol ypepti des, and the nucleic acids that encode them
are therefore useful for elicitin an |nnun esponse
i n el AILFRPESSRITTONOF SBEG i on of
di sease synptons. 25 The M b72f nucl e| C aC| ds and

Thefpttsermhavmiloy mqmesutdwwsltlomopmiﬁtwmwaﬁﬂ%%ﬁfﬂsm

protfl H% ag adit GOIPLL Ffop {r&%ﬁ% i)?&@tﬁﬁ’l@ MNir Aelofing GARNatlcd of R REce

geni Ci rove these antigens in
or lrmhther(t ea,sn;m) Mycoswamnigct@n. me@méﬂfor their uses HPOf t he

speq_]tﬁciag}(@h S%CJP&E ? %@gﬁﬂ\?emmnﬁﬁsef Mo fhdéSblypeptides

a stretch of histidine
or immMmencgeds ftagmentgitberesfar evrleiodcidseneoding Mt L4 fusipg polypeptides or

; e
B e
tubmlﬂosgeenmplmre gaddpacies puch ands; wberpuepis . paysy P4/ des ity B i
Myc g% e?'z%gzt s%%mrégﬂaé é%nv:ro%iﬁ%ﬂal%? B@(&ﬁ&m@ﬂc@ﬁ& ﬂﬁ?d&use%ﬁ%n&nshc

antig O anti
infeatiitin geh as EE#HGtionstin i rgewne mmm@@ﬁmﬂswe &rﬂ“f’-'@‘éhw“h AIDS),

tall | e
A A P AR T8 Moo
kanadd,IMISOmaet,M vawnp 36 fariuisms, and M. ygreslaceras(seean Hereben 't
Priftpss oﬁ?nter;tﬂ ed!cfh‘ée@{ gféf‘lééaﬁ]: 659195 (6th a&%ﬁﬁm&i o2 pddes

er an ens co act erl um sp.

2008y 558 ieninOUhE premeanpbemersmr@nlg y %P‘gﬁpré‘rs'eat G@QPOS%‘HBS
con{;ogxglhg Ib@wgf h%%r] I ﬁdés %Yﬁﬁie’ico.ﬁld‘ﬁ akkodify MR fﬁaibh se

from ot her sour ces.
polypeptidsh,®F intrheiog f@ﬁvresf areseieidn Beatine. @E@ng’gaf t he

s b Ieg2f
deléﬂg%éﬁch@d&oﬁ yﬂggt‘g%#glg sfpﬂ\%\eﬁg(?]&[%g? Rfepred l&HS‘ddﬁhéht ,Q

fusion hdmsdeet)( preeis padh lsdﬁmwmlp'g‘@ﬁ or @org c C"R%*Ffapgﬁw agents.
Th%é@b%ﬁ@@ns}’ bd’lgl'#g%gtm'cg) .64 e (SBEe ackisGhat MROG 164 88 taddore useful

nucleic acids of the inventiagn @E
for plicitinggin wHecreIpaBEdn HAMBIAY S1t I8 ProfesHEASRINg! feagiap gl gusease

syn@;ton‘mo' ce, e.g., humans. The M b72f fusion protein
onposi tions usually conpri se one or nore adjuvants,

Th?l\/lgo’mfr}ugle{'c\sdgd??l{d ?}W&méigﬂhé di?bs'énﬁm(ehﬁdn)ca@ﬂﬂméﬁ21

osone Pat ent
corfrisk pﬂ:atqompomts desigyed pieabogtheir AREonicityADINPIPTOYF Hetss 1

a.ntﬁgg% 1ﬁ‘?th?112%5éfE %?z{mé)l@ mﬂ;r&EcQ Nsolafi&iF of t%@é{ug)ﬂ(lgpolﬂfép@de -antigens
mag hp filitated; threuahrdhmagld@n Pf Ptegieh of kl&‘ldelﬁrfiﬂﬂﬁé%‘f’g’af yonegnd of
R ' AEKS of th ti
TR b U M 0 i
adcumlmmeve%antlms,@oﬁddlthaalé*ﬂfsﬂﬂr@%ﬂ@m S clergm
sp. Muwzsfmﬂ@u Qi PR NS ArfiiBerd, SITEOD dili SneHTB40itizen rwermn

adj uvant's sel ected fromthe glougn consi §I§ Lng. o
antten WHSIA T ehligesn MITS SOmplgt wtges, o-rystline hnrigen, or g%

6
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formul ation eg ASO B and MPL and QS21 and an oil in
wat er emnul sion (eg ASO2A). Adjuvants ASOLB and AS02A

are further described in Pichyangkul, et i
WOHIHI2485. 3331-40. 20 When del i vering | nPRsRehlas

antigen as a nucleic acid, it can be delivered, for
Altefh%8VaN & anialldifion thé Ecdposiarisopolypieptisies, amhnualizracids ofthe

. vector), or ip. a nutant ct er.i um.ho L..E.
e bomagye P e OB A0L PR CER e by oF ucfas
Ag85B 6 MTTE#1.0 The edthgositions| polypeptides and iuskicGeidref theinvetion fan

BCG angd.Lagctococcus,.|l actis). | n.one .
s b Rl B BoBR Gy ot SRES AR E affios,
and FifsRa bididns23 teld@ntoil cas insludepdypeptitles amutleic acids daceding

t he, .met hod, co i Si the step of I ni.st eri a
PoIYRERIOES WRFIB SR PORFILEE B0 MOy ROL v i b N5t 8o
infldeHROViRE bR (sée. & WOIIHA1gS aral WP9R04156). i The nudieivanids of thea

) har maceut | cal ,conposi ti on conpr.i Si ng. a h72f fusj
inveBgt @ B Gnerred BRRLLSHN BeFee B R EPREPIRCE £ g Ml
%cobact_ erium speci gs of uaﬁ}pe t uber cul osi Sﬁﬁ%qﬁtl ex and
The Mb 224 fupieR proteip FAPROSHOTS HSUANY SHFDPTISE Q05 YT WVERNSituces
ASAB dneﬁawt | &pﬁ?ﬂé%ﬁ l(m_aj 8 QS0 inM ligobtned forhudaion; se, eS.eby
reventl n upercul osli s rea | V 1 O raclLcl n
Patdp bt He. 2050143250 AshFR VR apd st al af S ivald of
emulsic; sele,t B@%fg?é! |aQ,SEa_$ncdé (n‘o?gtsis&{wmr; B ANZ Y @ktdod),AD-MPL;
exan e. .a er.l o 0 non ars ,or . . . .
sspariaaRc el Bl isdrmerers S e rBRSTURFIHSYS TR
Acg,nmmﬁltag&ﬁﬁigawgt'tiqe's agwsp@ggeif;e mlai ayiedivbmff_eﬁm :rpls
or preventin (0] reati n LJoupeycul osl,s.reactli vatl on
prefpred.embagimant, 3 MON2E SOR BRIVRFBISs 7 SRS Eiea ith gp gymore
adjuv el Sletied FroMAhd @owp con@stingbf 3D-MPAdyid QSE intadiposuinteh

obact er | ' | ogi.cal |
rormafrign e dS0 B AL o0 GSH] nls AR LIEPRRE PR se s
AdjGRARIASHL B endASIIA £t furtheridescAbelan Piallyaaghl, b7 2, Viarsie2008)

). rotﬁi n or an immunogeni c fragnent thereof froma
2 ':%9&'3 acterium species of the tuberculosis conplex,

wherein the expressed M b72f fusion protein_induces. an
Whe HEE QAT A A PICkt actd s ST BEIERY o P Beiglp n
viraP VM8 (Hlel, B adeHBRIE YdctS), br ih @ AtiktdnyBaciefiim hbdd céiN@e., a mutant,
embodi nent, the M b72f nucl,

i ) / i ¢ acid ar.fusio tein
avinilgnt Mtep pcierpekpetogacifius on Baiir ot °e‘\e\h”§)‘ﬁd‘%§%€é¢]‘1’%&}ﬂ?‘?’"
GuédrQBCGY A Tiastobdeb:804dioN. | N one enbodi nent, the M b72f

nucleic acid or 10 fusion protein is admnistered to
In oAB adpBl tdé EhtiposiMérs ArefhploYadininiethods fob pre@ating™r.treating

t ubercul gsi s . infection. %n one .e_rrbg%ismen{, thg M g72f
tubgrepigsis reacyatign iya Jubjesthie pethedsomPrising e sip ehadmunisieniig i,
marh#l a¥re iy aeh fedtdt VA MpkoBhckdpium tibbrdulosiatl fnm@mlogically efftwai n

of M tubercuylgsis. |I.n one enbodj ,. the Mb72f
s PSR SORSR CRPEEIG & MIb ARSISP BRGRG Mo an

imriud bl ciei@ne MR MR SroR Gy cOblzleYiumisperien biRelmbértllosBanplen s
Cal nette- erigﬁ@%&%@ 15 In. so enbodi nents, the

andyop aigYan, WBFE e MO A Psion PG TGRS aT AMUSIERRP e 8BRS g

M. Mibérbuledis; thefeby PRevartifdRbRETIGIsapRtivation. B pradicii ileahdtivels of

in r is, infection. EX I
tl'le{;jyl ?ent f?lgren(?imyl reatctli‘\pa%or(l: é,'l aoll%. tﬁberculo%%tlnfgctmn canabg%elg)?ed%or example

by a period of months, years or indefinitely).
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such chenot herapeuti c agents include, but are not
Iim'ted to, am kacin, am nosalicylic acid,

reonycin, cycloserine, ethanbutol, et hi p@gﬂzg@m.mw
‘P’g (v kananym n, pyrazinamde, rifanycins (I.
rifanpin, rlfapentlne and rifabutin), streptonycin,
In ofié 4 &a%erbon@mﬁdaﬁ @ xmploed il thettods fot preveming or treating

azi omyci.n and fluoyo | ones.
mbqr@lq&w@%ﬂﬁe‘am&ﬂ'ﬂﬁé ‘ﬁﬁ ‘ﬂ&‘bﬁ@ Prafing ﬁg S’F‘? WQ&[“Q B
maxﬁ@M%lr ?Ehfbb?ddﬂﬂmpﬂﬁbwdeﬁdmdﬁ&gmmm nmnmmcally effective
irst-

i ne chenot her apeut.i c
amayet f abATEAS s, STTROBTT GITPHAE » R0l fid FEifes W03 fulfon
prot'ei?:‘b'r bt funaZrdgdmenititheretp from aeW)h:abdwhoh spesies efthemyci n

mb%@??&%é’éﬁ%%%%&?x%%g%g I‘J{‘E@EF‘B’ gq%sﬁl n{"'%ct i %'{r?ﬁ{nﬁat

res;ﬁﬂs% aBSHT ME klbBicRisisi tegebd provasing tubercalodioreantizatin. nor e
first-line" drugs include ofloxacin, ciprofloxacin,

In oRE g’rx%ﬁﬂ&n@ Ghe MBT2fHRASISL abiil bi Rsion ptﬂteuﬂy adntigistered &g an individual
am kaci n, kanamycin and capre cin W cﬁ“cm or
withgeacByeMaiubelcilesisHpiestion. BHFF@ Ff‘t'k}ge TSrEre
fus:gﬁ FiRtefn is GNRidieFeR recth &Mnﬂrﬁiw with an Rkétive o?xawn?tfgumwm of
e one or nore chenotherapeu ents effectiv
it i eneepodimenty e S B P i or PR FR{ER fminiiered to an
.nd@mmm%m with bﬁulh*(tj sidtAME lstﬁdnc?(mu?beﬁfuldms froome pmbadinent,
adm ni st ered about weeks after
the HHbT26 nuqleipacier fesongreieig is ﬁ%‘Bﬂ“@“"&‘h‘@ﬁBFﬁ’é ?‘E’%@“ﬁw Yl Previously
imAGHEAE Svith BRI SaRéte@iefin GBEGPt her apeuti ¢ agents are

general ly 8 WD 2006/ 117240 PCT/ EP2006/ 004319
In &E.Mbé&ﬁ&ﬁ@ HRWR 7 nB&EIE Bd safﬁnsmmmemg adeniiSeEred with ote or

, 4 k
ot chemethisociin AgeRS ot BRI A M ASEHRE oot TP O

such fche@l{btl{\ﬁ'ﬁz&fc aPdtied iRd16deakut Gre@bt Hrkitedad) aﬁikiblﬁ,l aminasalicylic acid,
enhanced by _ adm nj stration wth éﬂ% | us ide

capmemyein; GelarERe. sthambyty], ethionamide, faaniaf) Sapayinspyraginamide,

nfaﬂwcf% 0., Afandpid, Slapafink Eﬁcﬁifﬁlﬂ\hhp&reﬂfon@'clm dflbRcin mpl‘oéion:acm

acid or fusion _ polypeptide is IIo
claritypasecinpgthigmyey s@fbéwm’ma’&ﬁ?sm u¢ %‘ﬂ?“%f‘s% g?” the

JudQMEAt %f fhe %dtﬂg Phys{cibhiusing pﬁfeﬁ&e&hg d@nt(mqubnscréFmdmbi bost "
d). For "instance,

Ll
chameEpeiis PRI ISP o M edetmasis munt Pads i Phgthishaf
incRMe RBRaRd, rit@in, emu,h&&ayﬁﬁptoagah Bxhcsﬁyi-atmmhi‘a tSecandMine’7 2f

nucl eic acid or fusion prote ne.enbodi men
chepgpthicrapgytic agentsised to et \m“t‘*ﬁ“‘ -‘M‘%‘f&? Hﬁp;ro g%m%{‘é'%“
resfs%beotﬁ oROSRRPHirslQink Sdrh 1hﬂﬁh&d>ﬂbyacmnepmﬂoxannr ahlonarmde
subse uent admnjstratio of a b72f fusi on

amIRIS R ey 1Py S dagpiptpkh
admnlstratlon with a Mb72f uclelc ag;ld or fu th

THp B ped R LTS BY T GRS o SIS P

aﬁ@tda'ﬂhm&ltaﬁﬁ{ dfSon® br MocherdlthePupeiltiRiagentdffictiveageinst g!M he

first or "primng" admnistr econd or.
betplpsts Higtion JRIoNS STRAIRh L GRpuSIoE AL SR TSPRistve
adARidred ab@tﬁ 20feckiaflePectmbentig bdisiniagaioh of Gishs mquae nt
"booster” adm njstrations are ven about nlé
chepathqrapeyic agents. ol ongorpmorg chezo %mB?“t'S a§¢é1§ra§e Bhart.
Conventi onal booster treatnent (e.g., a protein
primng adm nistration foll owed by a protei n boosting
adm nistration) is also useful in

8




10

15

20

25

30

preventing or treating against M tubercul osis
reactivation. In another aspect, the conpositions are

ed in methods for reducing or short 0
SOPLOYE ThébrioRfossd

HPse of chenot her apy agai nst aM tuberculosis
i nfection, the method conprising admnistering to a

admmmai ov’éHﬁéféx of #ith& Er@faniylé, HorMieun h7; Boriduweeks, 2, 3, 4, 5, 6 or

ubercul osis one or nore chenot herapeutl Cc agents
Sm@fth%maveﬂawnst a M tubercul osis infection and an

i mmunol ogi cally effective anount © har naceut
mmmgmntwbgrﬁchmfﬁgw 5T Bokic acid  TuPn SR oS S8dhy
m%s&amwgﬁqjﬁ;m R Buert f froma M/cobacterl um

specl es 25 tubercul osis conplex and an

In s&ﬁé gr}l/@o% mmwﬁhu g 5Ptk aMnﬁm?s%fatu;Mﬁ' la Vit TP kdidI6r fusion

ne~“response agai nst M tubercuyl 03|fs 72§
pol;tphﬁrde Motkbwed\bb' 0ge drgmore e'lmﬁlﬂﬂ’gc’fcﬂ‘bmf“t adppiniggeaions of g Ml

nucﬁ:tc heiaSor ﬁfsnoﬁ %]ggt{ppgé @gﬁn@%'bﬂ&& Aethdd)! F&%ﬁsﬁﬁb@ﬁ st

nfect dm ni stratjon of a g
adnmmﬂtaﬁpmwﬂhaMtb}Zf mpggxquqgﬂﬁgﬁp@wp veeptidp jsfol Ry one or more

sub%eeaf :r Cdn?‘ ki sEabo D %K:B’Pﬁ%él&%%&aim pmt@ﬁa[xﬂﬁie eﬁlenment, a

OoSIs Infection wt

in 6 nonths, 8&
firsranirigiation witina Msb’lzbnucleseagld op fustpp @olypeptids is S‘gﬁﬁ T?lf 595
mofe's ?cﬁu ah%‘gm&fs of ?WZ? ﬂs:Bﬁ‘ﬁ@j?p%ph&Ulln &fc&nﬁﬁ&&eﬁtl ¥hirst

|no S I nc donesti ¢ manmmma §
adnuiuigtsation with a Mth12i6 nealeic acid oy fusllﬁnd)@lypamdﬁg 01&“@?3 by one or more

subpe%'i gc[n’?’m:s&ﬂfoﬁ&& al ﬂit@"ﬁf n80dc 8641 Qﬂ!laﬂflﬂlé‘ ﬁrsff&l"f'ﬁﬁﬂnihg? i

eep, goats, horses). its

adrgmlah andetbp@e@nd o8 “mosim’f’ adrgjgisiERiiop PTGtgé‘ieﬁ a'%Pé'l:% ?g?’ﬁ“d‘s fRp

I,00h. | Rib&qitnOitebdler” sERRktrdtioRdaré véxﬁa’bﬁﬁt 6ationths
orhﬂﬁﬁggégﬂ%c&?$§% t of eagh of the 3 an?

apaRadr2s Tipeigs B335 4 or f yearspaniofretEntiongloogsr e ent {e.g., a protein

1 Siibared il Boobth@ alininBirBion) s aBb uddid a2 A
m“?%ggggﬁ%hggggnprlsPﬁgﬁgﬁrIeas?@about thevflrst 205
prezerking OriteRing agtinsvh BB HioBRTREIVE er cul osi s, t he

nucl eoti de and am no acid sequence_of which is
In aiothet aspast therpompepitions are omployed in mgtheds for radysing On shopeningfhe

z.mQ%A&?Jon@egmﬂeagg LESRPNGH mseé@omn%amwa@m wmphbﬂg

correspon on from anot her Nycobacten

adrmpstenesto almmmai 9b¢aémnifﬂyted Rt Abicehaghegin B‘bﬁ'f'flé"’fj-b?'ﬁ 5 FoBst

Saskt b B hBE-cRbASRREtGhURY ke at | on
Che?gﬁeta?euwﬁe& %}%eaﬁggl dués 535-729. A tér nati.vel %/M'ﬁtng

1mme¢oémcatlnef§ecweqwt of  phagmaceptical gompRsitipfecoRRTiFiBe

a clesad th
ARl Mt SO Bt A g st
tub@ﬂa@SFEWl@‘cmé e slivhgniatharen S MRt g e pfaeplidejatuces en
imAThd¥es ﬁéﬁée‘Zgalﬁs& MLNBBAESAs, By Mllo“tmg)ﬁf Uk o shdrlesing the

seque ich is disclosed as
tnmwgurmﬁch@m@rw againsh a%f“éer%(ﬁ-ﬂh’afeﬁ{i?“d l&%ﬁ&%ﬁé‘ﬂglswz’" ofa

MbPE nbbieic atﬂ@&ﬁﬂﬁwn bt bwi 1D Bl Moe e e Rk endifefapeutic treatment
cor respondi ng 6, 592, 877), or, the cor

agmﬁgaérhtlfbﬁre’nlpﬂaw&%@?w‘wl%s‘a&%ﬁ“&ﬂﬂhép RRpLs, WBE 05 %
typically, Ral2 refers to the portion of g
The MsbT26 serapositionsree ysuallyedminigigsed teét%rﬁ' WopeeE gé'ﬁﬂﬂ:"g‘ef 0
ma[nﬁﬁdléjlﬂaﬁd:ﬁg Jo%%stzMQ%alg (HAgs! @fsCrabbifs Orass, rﬁlea lgﬁﬂé@:gs,
essentially that which 1s djsclosed as eg I\#Cg ])
hamgtexyehinghiflas) antkagryultarmlmammals - aepws §is; (SE? 1 &5 0T
length) in the U S. patent applications
9




No. 08/658,800, No. 08/659,683, No. 08/818, 112
(corresponding to US 6,290,969), and No. 08/818,111
(corresponding to US 6, 338,852), and in the W97/09428
and W)97/09429 applications. The sequence is al so

_dj scl . : "
o s R e TR AR Pt BRI BB
comprisgrgrat s proardimmynegsnio§agmas of eagfeof thejratigent §H2-dRHPRa35THH

refers to the portion of SEQ ID No: 2 disclosed in the

resent application corresponding to residues
In the ggmetUreT dheragplicatignnBals el tae %’%‘ﬂ@ﬁﬁ%@“@&/’smﬂ)’
o T T aat o
nuclg 9 ST A gt S B Pt in TP UL S BRREEG D
Apph&tiod Ro. 005DNA6, @oitlesBirQing B BT, 785,410, ot thé eorrespandingregios,
atent, .applications :
tronf R fler i s BRR s Mospeant Rad3 e  Megtic dpseQ i
No: ¢ disclped pohaipresgntiapplig@ion@orggordiag fo resigues DR (29 6A ppptively it

, : LS . i NolD
el R e e A o O s

is replaePdMOB 199429 appl i cations, see also Skeiky et al,
Infection and I nmunity 67:3998-4007 (1999); The
follown rovid uen of sone fusjon t el

Ral 3efirh ek BTV P! MBE BASED ERPBEOEP. it oudhOnl1d” o

amitdYcRiS frb MITEC A d®adMambSEQsisDhd\En @Bco FDMR) isdisglo@E@s SEQ
] r [ ' he. U,S. . .ent l:j j :

Sy Sy g SEEIP I B it BB BRI A BELOPIR |
applidagorGT QUSTR60 TcptrFspapding te HiSi6eh92, 8T, 0P ipispespengme region from
ri i j | | sefl R D
a"°%”?}70§%&’§5¥é» %5&%@?‘2 %Jl%wal\% % ,féé&cét?gq? kl% 2 %%ySEQ I'D
disclgepdgn ths pesseat #pplication srarepopding P resisesi%ePi on, as wel |  as
in US patent application No. 091223, 040 (correspondi ng

6, 544,522), d i.n, PCTI US99/ P7.717.
Mg IS i b et DTS A e g SR 15 R EAE €3
(cDNASull Iesgvs)aed SEQI2 Nahi e(piogirefuliiength) in dfe UNG.lpREAt appiceifing h
: . ! . o
No. Q8580 1 of 85 DR g TR Y2 (@ficthoffid ELRWBLAG) g No.
08/§184 1 Inisbirespandidig k4 S £.8%8.%63b andin the WO HEPH28 w’éﬂﬁ%ﬁﬂ%%m
appF%ﬁch! ﬁ}-ets@cﬁeﬁk sl dNFIB&BI\g?_r. m{%in N3 $PNNp RSBy IDWDoh

Il scl osed as SEQ DNA) and SEQ. | ;
(eming agjdlsin WS peiertt pRpligttion Mot Wé%ﬁﬁé%?ﬁf%ﬂ‘?“ ‘/&8\9"5% Sﬁ?d}%ﬁﬁ“’“
typikdl§ SEoHBR6He RS portish SHSEQIDING 2 Biselbsed in thkeygresantidpslichting of
6 Hlds resi ¢ uea ! %gl sclosed in US patent application
OnciRgd Egifucs é? rresponding to US 7,186,412) and in
PCTI USO01/ 19959. By virtue of the replacenment of

7.0 with Al is beld . . i,
T i 0 ot
fusigreproweine ethoinvetions addi ti onal antigens used in the

conpositions and fusion proteins of the invention:

M b8.4 (DPV), the sequence of which is di se
Mt@@@(’]‘@a&@ﬁ% @LEBS(FJ:.MSWWSE@ ichyis disclosed as SIE(I) ?D N%: ?7:,
{cDNA) and SEQ ID NO:79 (protein) in the U.S, patent applications No. 08/523,436,
08/523,435, No. 08/658,800, No. 08/659,683, No. 08/818,112 (corresponding to US
6,290,969), No. 09/056,556 (corresponding to US 6,350,456), and No. 08/818,111
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NO 102 (protein) in the U S. patent applications No.
08/ 658, 800, No. 08/659,683, No. 08/818,112
(corresponding to US 6, 290, 969) and No. 08/818, 111
(corresponding to US 6,338,852) and in the WX7109428

(corisbn¥GR b1 DO 213, saPiahnd thahd WIS7/0942B SndBWOWBIY29 tppdications, see

EQ ID NO 12 (DNA),
“IS‘@E%EHS ﬁé’fg%%“'(ﬂ?‘a’am&"zéb no@g‘lﬁd sequence) and SEQ
ID NO 110 to 124 (peptides) in the U S. patent

|
BB e St
(MUGEIF D TiE, sexuence oDwhielsip dﬁdmg&ja& FQUD ¥021 DB pody
(proPgé IH§9 & SW&Z&@“ELUE@B 45987 m%e@ﬂ%ﬁéshg:ﬁMMWM(EﬂrSS’)

known as MIl-A), the sequence of
andvm%HCT/y Sﬁ/%'llw@!icaagn 'SEQ ID NO3 and SEQ ID NO 4
(DNA) and SEQ ID NO 29 and SEQ ID NO:51 to 66 (ORF

3R bl o, B R0 800

NO{C@NA)SpdBIED rthm dSEQQD N®O HR888)in the gresedO4ppli@uion @s well

(correspondin 441599 and i
os iR PR BB e 0 Bey Pl B Doedl 9B ant n 1
PCTHUBY/OTVAT. Thaseq@mes of$RDINDsT and SEQ IDNP:Rncluge g Hig tag of 6
His MUguées M b40O (HTCCH1), the sequence of which is
"sclosed as SEQ ID NO 137 (cDNA) and 138 (predicted
am no acid sequence) in the U S. patent applications

M7N@hick /a0 anOSMb T RHPOME bdfifle rekidueldbarid®ddidh2 B adingmd

e SR RS Ly U PO e 0
rembiidd 4ibom( tMTEISHER) at the Naersdpsithe eqehcan{iwbish nssiiaﬁlos%il a9 §BQ IR &io:
3 (0?58 ang) Sw dD ’k404 ?o% in ﬁgﬂﬁ%pgf@u&pp« V%A'glt Srp{h%@s&fu@dics

amno acl sequence tent gp I catl ons
in whiish t8QrQ§i3 h@@sﬁls eaort lég pf@riiewsngdtwdpswsn M5recoiGreiatn N,

{6911 gsPensidiupt oUSE /5064 B &&&&: faad |n
OWMNQ%%EWQ}@‘ 0407 _and PCTI US98/ 10514 4 y

eSS WanIdE o PelRHREn O BB P EPROR Pl g7
NO 103 (DNA) and SEQID NO 104 (predicted am no

i d .sequence) in t ent | . '
Toealop e o st Bl o B EbnBg 8k b gpflons an
fusiee proeive ef hé inkkSidn:6 | s al so disclosed in U S. Patent
No. 5,955,077, a-crystalline anti gen t he sequence of
which is disclosed in Verbon et _al, J. Bact. 1748“%&"5
MEIEDPY ), digapquenss of whish isdisalited geFEQ {IhEOsH’d (eRA) B3P h

Noll%z rSteihpR e U.9. taplicatfins Rb. 08/638,860 No 8l6sWBEmH No.
205 3212 (1991), Fach of th

uepces
OBRNSG2 (osepreing t HS BIPER st No AT AP L sPE B b and
6 3m2pﬁ\d it Bl MDOTI09428.0d WONTIOR429 epptivatimsrger . ac. uk and
http;/ww. pasteur.fr/mycdb/. The above sequences are
di sclosed in U S. patent applications Nos. 08/523, 435,
M B323,) ABGsequed&/of B8icB BQliscD8/dGS SEG FZ N0 87 (DA )1 38Q 1D

NO! ¥ (b RIRRILLNY adi®sctiRnbe) FPSERP D NOOH03J a4 Peptices) in the U.S.

patent applications No. 08/859,381, No. 08/858,998, No. 09/073,009 (corresponding to US
2001/0012888) and No. 09/073,010 (corresponding to US 6,613,881) and in the
PCT/US98/10407 and PCT/US98/10514 applications;
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(corresponding to US 6,290, 969), 08/942, 341
(correspondi ng to PCT/US96/ 14675), 08/942,578
(corresponding to US 6,592,877), 08/858, 998,
08/ 859, 381, 09/056,556 12 (corresponding to US
6, 350, 456), 09/072,596 (corresponding to US

6,458, 36 09/ 0 967 corre ndi n .
w5835 e koo AT ERRPECTRRG b gasa pvos
and 38Q1H O@LLEREY), and OBQ 07 BOWDGn{ BBQ R BT de Hig(ORF peside for

. 613 1 09/.2 0 r Ol
AR e BSRAS pO oM B
(corPeRBADY GIASTN APKIERE aRIPO (AL B Caatsponding 1 OF 613,881) and i

/ L\ FDRARRS also exist,
o BRI RNl oS80, i

called g 7-BoudMT1-(Apo8/ 16645, W98/ 16646, each of which is
herein incorporated by reference. The antigens

descri bed herein ipcl.ude I r ahi Iy
Mg ALt rparapetioal whides <P e NG 2R 138
(preditie@ minb Béit Beqasnde)iimthe s paéne spphilatiotsadéd. 69/PT3:A0R mmagg%dms
i o ti e gl .
o B 0 L0 DR EREr 0B cBEs b
PCTLI89341 0487 and R TAISH8/ 18D A mpilisatiodsli t i onal pol ypept i des,
optional |l y heterol ogous peptides from Mycobacterium

W TR, T R s

D Igesmi(ﬁﬁ‘d?lct&ﬁdnﬂw aciNeqRnde) mkmu.pqqatebthﬁﬁncams ble. owwe,ﬂt)‘?d
et ween C | C

copSS e 105 CEP PP kRl Al

and'it 40 PCTUSO%i 19407aad PCT/HGSIY 0514 miplitationsp t he | at er

mani f estati on of di sease synptons in an individual
that tests positive in a tuberculin test but does 89}04

ESAiBG shegspeenesrf which isctissloasydisp BBRED NOTHE (O 974 REQ I N
oA i s s o
Vi ou | [ [ )
0 B2 Dt WP EA Ly 3 BFPRG 1 NS, FASAGO o7
2006/ 117240 PCT/ EP2006/ 004319 tuberculosis into an
i nactive or .l atent te.. NEr
ety ifagh e St Bty s AELAPER eRba bR PERYSTIA

1359i9pt ed i n an individual manifesting active synptons
of disease, however. "Primary tuberculosis" refers to

clinical illness (nanifestation of disea M&pforrsﬂ%
85 epimnlaxtapyjeen,she ssayenssi of yhich issisclogrd imbentente? o dbes ¢k ingegl:
59,’333;@,32[-@@91}18;%' s Principles of Internal Mdicine,

Chapter 150, pp. 953-966 (16th ed., Braunwald, et al.,

eds., 2005). "Secondary tubercul osis" or "postprimary
Eadhb e @byve Sdqencesaf slsoxdiscsedtin Cole atdli Neartre 398: 537 (1998) and can be

8RB ol BGHr B Bl BT, Lot on
supra. 10 An "active infection of M tubercul osis”

Thd fb& s%chgcc‘é‘ aldisEHRE §CU S Skt dpPhi@Asds Nas. e /sth FBN0d/ $51486,

08/658,800, 08/659,683, 08/818,111 (corresponding to US 6,338,852), 08/818,112

(corresponding to US 6,290,969), 08/942,341 (corresponding to PCT/US96/14675),

08/942,578 (corresponding to US 6,592,877), 08/858,998, 08/859,381, 09/056,556
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di sease synptons. An "inactive, dormant or | atent
infection of Al. tubercul osis" refers to a M
tuberculosis infection w thout mani fested di sease
synptons. A "drug resistant™ M tuberculosis infection
orfeSicRling {06, %50, 455pmnmb@&b8espm‘dmgm U8 645R:366), 90FR96715

(co

f d
oo k557 i DfipoR o tesphRligic 85 2iobsbefy ©
09/078.© m&easptpﬂmg tCU 16,618,881 )0 09/223t040 &ofrespondingity HY 6544@22),
09/2&?%2%%1'{%{%{1 ing ! EHC ﬁ%ﬁdﬂ%OéﬁS% &nd P pg(cht‘%pphcﬁﬂid‘ném'p' n,

I nam
PCT/OB80% 1040, B@T»ft@ﬁsxswﬁ,ti’cnwswg Scmw5%9f@%%%?e8{3"“6{$99’07“7

wob%%% 2hPWOMS 40 WO iS5, WOILRIR Bach OhRieH B hirkia

ecting strainis resistant to two or nore of

mcdnﬂqmmb)flf?fﬁ@ncechenot herapeutic 20 agents effective in
treating a M tuberculosis infection. A

h th t ffect
ThoEEIRTRL TS BEBREA OB et s 4 s Eldy P uibalea
varﬁ@cﬁl@,tas wlklll Qs\/mtel_anﬁmmtﬁé thterspedidsdHaotactedurt haplogy] In addition, t;;
rcu CLI,ON
annga'lé ﬁfsgn tﬁg zxareltn (J)ncﬁ ga\{bs encestod ﬁ'[m:%ﬂeg ke‘a%n@éé&f H@’Es%n%t&

tuber cul osi s |nfect|ons
may #i%l cookein aditionak polypepsides, ppvionally hetarolpgpys pgntides from

w&%ﬁ%@@) dr%ﬁﬁlﬂ] 8 ur@&' ?hcs%ﬂée@x@ R bd modsiida, fésafatnﬂﬁ by adding
to hi onam de, isoni azj, E‘ 1n¥§ ween

llnkpymzﬁeﬁmﬁcerés as,qeﬁcghgﬂaeh)gl Fi‘es"el‘"ke?ﬁef"é A SF P ERent | e
one?dR hore! cofnpdHéhl Which AlakPple@dRT iR fusitinl pRoteiad. n

ci profl oxacin, clarlthronyC|n a2|thronyC|n and

fl uoroqui nol ones. "First-line" chenotherapeutic agents
DEFRAdIONStreat a M tuberculosis infection that is not

drug resistant include isoniazid, rifanpin,

et hanbut ol , streptonycin and pyra2|nan1de
The S bvigrhlosieteacsivetin! tefarsip hetigter raagifestasion fatiseqsg Syrprioqps ig an
md%du‘élqpa? feSiy! k}&ﬁlv@ i tubdiufif testQi dR@hot hae aﬁmn&t&@ts@dptoms

resistance to one or nore "first- L4lp

The lﬁélw@asé is ipfestesonith M, weergydasis| 499 Sy AT max et hﬂq‘% H%"""’“

maRifdsR@ Sdtive GidablsyMploths thiayiall ssanieaed suffividotly forbringtnany ci n
13 WO 2006/117240 PCT/ EP2006/ 004319 and capreonycin
Such pharmacol ogi cal agents are reviewed in Chapter 48
of Goodnman and G I nman's The Pharnacol ogi cal Basis of
Ther apeutics, Hardman and Linbird eds., 2001. "FL"
refers to full-length, i.e., a polypeptide that is the
same length as the wild-type polypeptide. 5 "Hi s tag"
refers to a string of Hs residues, typically 6
residues that are inserted at the NN term nus, usually
i medi ately after the initiating Met residue or el se
at the Ctermnus. They are usually heterol ogous to
the native sequence but are incorporated since they
facilitate 1isolation by inproving the protein binding
to imobilised netal affinity chromatography resins
(I MAC). Cenerally speaking the presence or absence of
a Hs tag is not of significance 10 fromthe point of
vi ew of causing a useful inmune response agai nst the
antigenic protein to be elicited. In case an adverse
I mmune reaction against the Hs tag itself is elicited
it is
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considered best to minimze the length of the His tag

eg to 4 or less residues, in particular two residues.

The term "imunogenic fragrrent thereof' rej&fSprbdioduzre

WOPPHEBt de conprising an epitope that 15 ‘i’e‘;

recogni zed by cytotoxic T |ynphocytes, helper T
whdroMERRARY kiETadive Br Jatehtistate. Mgthocls Fir heareventiomonteptpgnt of

fragment of Mb72f .wi |l £
bR Aon G A etin Sty A A O RS
dised0hdWevéPr € amino acids. The invention also enbraces a

plurality of fragnments eg overl apping fragnents which

“pnhﬁﬂre&rﬁh%urdsﬁv ?ereraiolchﬁ&ar ﬂuiaﬁt(ﬂaﬁzfeathﬁqn ofldiseas¢ syonBdis) directly

nore am no acids eg 6 a c
Collowgng v ol er oo oo S50 KPS o/ A
Ch ié?lﬁ)nplli)@% %ﬂl(nﬁ'&ﬂ? Balwwaldeabedi, 200sum speci es of the
uber cul osi s conpl ex" includes those species

“Se{;J Rdb%ar&ay’ &@ﬂ&rpﬁﬁrasﬂumws% follie: relictieaion of a
culosis, as well Mycobact eri um 2’? %gr?:rnt ;
doramr. ingsiiue arlatens M. eabsmlerrég'f%%& Sea ol s Er P EE UdMETE

M.JIHQQ ,5€ase in immne conpronised patients, such as
eltréts with AIDS, e.g., M tuberculosis, M bovis,

%[cng%lln%tm%fo[f MZ %%loﬁgq‘efewto AW WiBkrchfosit ﬁf&ﬁ&ﬂb]ﬂﬂhﬁﬁﬁsted

genavense, M haenophilum M kansasii,
disdebe sympiome, M vaccae, M fortuitum and M scroful aceum

(see, e.g., Harrison's Principl es”of I nt er nal
An Maehtwe mlennaﬁhmhtsrt inf&tion piM. 19keBcudngl” refess 19 add suberculosis

aun) a&q; £005) . An adj uvant refers to
m&tc O"WIW% g‘rrlaenn{esétgci‘ﬁse trone or therapeutic comnposition

A 4 at l %n{”?lziuebercu%szts Iﬂ'ﬁe(f%?l? &k‘efri t%\l Wﬁmi ﬂﬂ&%@n {vRectii e

mfdaaﬁg smmrmmti;eld Stadl@9alled G re(srmgtzy))one Admgrvaﬁ!%cailﬁﬂ‘lf@@t-hne

e_r.espons
che@%ﬂguélf: agﬁﬂg_ y%l(e%cytpﬁ %ﬁ t%ge‘?cgﬁt’;}g J@ct%n@’{(ﬁs?mand,
rifalripin] Shartitewd, sreptbrayainy ardiperazinguidek on of 14 WO

2006/ 117240 PCT/ EP2006/ 004319 cell-nedi ated i nmune
A “HRRPOME eesisanti M. atbm'rcmosr mfeetioranfe'rsge a M. wiedcalogthinfectigpe

wh?%rﬁgl!r(l ng?tgr& SFgF hs resnsnaért fo two 015m?rt1£ %f ‘Q’ronl—l'iﬁe?’ %%lmé’?ﬁr}gheﬂ}lgﬁtﬁ)

uctron o unor a
agenBeflenive i treatty aMambascidapatfedioof pref erenti al
stinmulation of a Th-1 cell-nedi ated i mmune response
‘%héhotlﬁb@@éﬁtichgd-rt Effecti 1A 4reR0ig 234 awlehrDs B SEacHod Oetes to

N d: f
oS5 ek B KBt
Ex&hﬁlg'ie& ph@rhadﬂomghhl&g&tts wadiedrehtoM ubefdwdpsisanfestioncivelpdes b gre
| el id t ai ni k i

R BRSSP P A ks ©
etlﬁiﬂﬁl:hl?letnécmnazxanamﬂﬂ pyramnamrde’, riamyainel(i96 rifamping p:ig@pgryme and
. h h
e e LA b
ﬂubmqmndtmme‘fﬁrm-lmel’ ahcntodxetaheltlr- efcatsansido réat pdlé lndgraess
mtg{ilggg-ﬁgrls B?Ihdm g Fs:staanrt] ancﬁgg 15%3?%51 g%nip‘ﬂq Etﬂ%ﬁ%&l' dieptdth{@and

or am

pyphiespilenSeemd-link ahallnatimawytlc anouis pévd frtraeta Aéweermdﬁwl

infection that has demonstrated drug resistance to one or more “first-line” drugs include

ofloxacin, ciprofloxacin, ethionamide, aminosalicylic acid, cycloserine, amikacin, kanamycin
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ri bonucl eoti des, peptide-nucleic acids (PNAs). Unless
ot herwi se indicated, a particular nucleic acid

n also inplicitly enconpasses con ‘Vﬂﬁ 19
‘?f‘gg[f%?’flggmvari ants thereof (e.g., degenerate co %’ﬁﬁéﬂ
substitutions) and 15 conpl enentary sequences, as wel |

and g@réol‘l@mﬁe su&ﬂ)ganﬁw%glﬂ igents anaeviented dn Clgiptec #8 oiﬁ:}gldyqn and
{
S SO o

one. or pore selecte codon S bst ut ed
“FLpirefprs t7 el dengths ke A9, y@ da 2’85(%7 ﬂ’i’?é@ﬂ‘ﬁé"ﬁ‘égﬁ E’@eét zer
polﬁgptag_ Nucl eic Acid Res. 19:5081 (1991); Ontsuka et
J. Bi ol . Chem 260: 2605-2608 (1985); Rossolini

“Hl@&g etjefers /R String 6t His reid0R§pi8il 16 R8id{eh A ik insdred alle Ner m
nucleic acid Is used i nterchan?eabl y \é\f@th geéll DN@E
termppmamaisually; imedisreboaictbe mititing Mot ¢ gdhe Grirgminps- fhey

are usBRIPHRERIIARs to thedRivd Suendt it ard MdbrBbraied Sihet théAmkilitate

i nterchangeably herein to refer to a o% r of
isolafiop §y freprp\ing:he profein hindingo ipmpbilised mst %’g

resxﬁsr([[\\mt)? rGé?x@ﬁllf’ﬁ)ealfﬁg {Be pedeh@ c?absdnde®$ b HikQag iS nétibf significance
artificial chemcal mnmetic of a correspondin

fronpthe peig) ofyyieprpf seusing piupRRuLATHIMRE TEHORFe againe} e pntigediy rotein to

be el@lc! B da¥e MGAVEre :ﬂﬂmﬁéﬂeﬂﬂoﬂﬁgaﬂlsﬂﬁé HiFRigStsan g enam it is
natural ly occurring amno_acid ynmer. The te

considepd hestaa ipimiZe fhe s of e ik 8 Fﬂym 86’6 mreﬂ@’%ﬁﬂ particular two
residefit hetic am no acids, as well as am no acid anal ogs
and amno acid mnetics that function in a manner

Thesérm %muﬁogea.@ﬁagr&ﬁl HEBd e )efé?gswpuya&t@mmrﬁag gﬁepxto that

tural occurring amno acids are those encode
is repmmsd)b:g@fmmT ocyles, helper T hanphpgydss opRicslls- JMPI&%‘Y@Hat
lmnﬁxh eh@tfﬁFmEm dF M9 wili- va a polyeHiiaoR g 590 oY more ammo acids

oxyglutamate, and Ophosphoserl ne. Amno acid
eg 6991 & BefS AP @pids ¢8:709 9RBOIGPRNC Aids. Tha invention alse smbragss & ¢
lursift Hm?gm ats by G¥erih AL Whidh togetBGGUver i 8r saBitdiGially all
p ac? e. , %n a ‘gp;%%%n?hat is Q\é15 WO 2006/ 117240 Y
(eg HEr m&@m}?s 6045 isprae LBing 2¢idafs @ Ar mere aming 3%igy) of the
s &h&@al\»ﬁﬁ?ﬂ*ﬁm&hﬂ&@ﬂdp, and an R group, e.g.
honoseri ne, norl euci ne, nethionine squOX|de

The'?@'}nh“lt@@bﬂ?@teﬁ% EBéExe?M' thibeidMosREERpIRNGhQGRs IR pecies

nodi f R groups (e.g., norleucine) or nodified
tmdg@mliy@en%@@w@%@ng disgase tpercylosds, asiell 35 AbrcedasiqiEm c al

env%&ﬂéﬁ{aw{nﬁ oaﬁorﬁme@& 4PEds| that %%Bér&ﬂosﬁs%&‘ fung Qiséhse HTinfhne
acid mnetics refers to cheni cal onpounds_t hat have

comgrogiised @etipnts, SRS Ratients Witheh IS -2+ MMUP%M@%M bgvis, or

szfhsm& BCE IV \oAub, 81, Bibra@eliulaPe) M) Beld@h O, gekdvessaat
unctions in a manner simlar to a naturally occurring

M. hgemophilur M. kangsii b sivspe) M. Hesgas, M. fospitym.nd %sqﬁ@”ﬂ@mm@ee

e. el’ﬂrhﬁffn 'S PVl clplds QFTRRAA Y MeloMB, Crapt8iel sbqip! 893-96% o &d., Or
g’b he one- Ieetgter synbol s reco?mende by the | UPAC- | UB
B“‘B}"@Hnéfm c¥ls- Rfencl ature Commi ssion. Nucl eoti des,

l'i kewi se, nay bé referred to by their commpnl .
An adiuvapkreigrs4e the FETPODENtS iAo SR é@rapwee AABROFHET 6/%1 Ijcrease

the &Baellr.é 1&%&@@@&&5 o théRRibiSee! Og. PR ATUY RS BhnPREroviruses
| C acl se nces.
8:1409-1411 (1992)). Ad]uvcigts induce immune responses of the Thl-type and Th-2 type

response. Thl-type cytokines (e.g., [FN-y, IL-2, and IL-12) tend to favor the induction of
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Wth respect to particular nucleic acid sequences,
conservatively nodified variants refers to those

nucl ei c_aci ds which encode identical or e h&beodiato
WAMEHH® anmino aci d sequences, or where e nucl eic
aci d does not encode an am no aci d sequence,

ceu-gfeafa{ea infidbne r?éﬂ)t@?]h& ke ad%nﬁnﬁﬁ*&%@ﬁﬁﬁﬁwhi%ﬁﬂ!lgﬁ; eﬁomfm (.8
generacy o e en 1C C (S er_o

14 Bog -6 duiiognd FHEATFRL ot e ridudion JE AEndte F PG eponscs
Adj WNahis %avable GPprefeffilial BRulatidaef & THARS!-fHediateERinunESTiSporse ere

encode the %ﬁ% Cld al ani ne. Thus, at every
desq@@gw.%mmgwé%w&? speC| fied by a codon,

t he codon can be altered to any ‘{ dg??j: é%gndl
“Nugloisapid” réssttoidgexribeguelpesides qv@ewhgﬂ ef, &n
elm&%krﬁﬁewdoqﬁe-smth ﬁHﬁ | ﬂ&eﬁ%ﬂoﬁﬁhﬁée@h&dﬁkﬁmﬁfs Qontaihibg Nt

var i at 1 ons, ch are one speci eE ?

knowa nudeolide W@Byor,Mﬁqd@@kpg}q residugs,er li Jhicharesyhegie; g
natARUEAR g, BRY i hatbfily BocRRFRCRRCIhRO LRI adgeaies as the

every possible silent vari atlon é“t(h
referpned micbrcaeiddand@i@h@fe nagtaofized;im p mannepsjmiiardo gﬁ SIEEN
nucﬁ B HxBmBled WGhdH analdgs ifkidR et lﬁklﬁuon,\fsﬁbsﬁﬁorblﬁloates,

ordinarily the only codon for nethi n| ne, §

phomp@mrdaysmﬂm ahgsphpnatae chirg weﬂlaloqalew prsess % an)
nboﬁ@ﬁieﬁﬁes%h&é-ﬁﬁleﬁ&cwb @ihsy functionally identical

ecul 25 Accordingly, each silent variation of a

Unibd %hm%%qu elgaéérﬁ%ﬁzﬂnc%m REkesEc &.@é@hﬁéﬁ@d@ﬂdodﬁphcﬁuy dHibbrisaisdes

eac ed sequence. As to amno. agid

mwb modifiedhearights ﬁmepf (e:gi» Hegepesete eadion substfutionsy iy dual

co %%Ha%}%l&ﬂ&s ag%]eﬁ‘éé @e u&&e aititly MaRatk® SpetiBicdllg) C
po ypeptl or proteln sequeng gpﬂnd
degaferais eodomabingions eY b4 REHicESdLy SgHeEAORR FALCTEES 18 WBleh e tir

postidR bt orRGF ﬁl@fétsélg&e@(ﬁ)r ﬁmc%nﬁﬁ-'s%nfufédwmﬁ nﬂ%cﬂi%hnd/or

sequence 1 s conservati ve ied variant"

deowyingsinerresidugy (IBé?ZEF[ﬁ‘ & Nuglsigieid Reﬁ 19#@3%@8%194 Qisukp e abs an

Bzoﬁ@hé}ﬁ 268656520k hﬁsﬁﬁs&mud MoITCERPrebEs 8191-%(1@94)) The
Conservative substitution tables gr ovi din

terTh pwrdsi¢ RiHP ugﬂdsmﬁphaaseablm“ﬁ@ ags 6ANA, BRYA HrEemistetidenadh o
pol@lukteotiddCh conservatively nodified 16 WO 2006/ 117240
CT/ EP2006/ 004319 variants are in addition to and do

Thﬂgﬁnse‘g&gﬁégﬁd@m PG "AR ed infBARBASY Bfein to refer to

and el es of the invention. The, follow ng
a p@vrgmof gnivopeid essichese e 21T SRIYIDAEEP 4G PHHAPETR frowbich one

mo %ﬂﬁrﬁf %ﬁfrk%(&e?&%ﬁcﬁtl E&Hﬁcaf ﬂfmeu@ Bfa &ﬂl‘é&d&ﬁ&n%&hﬂrilly

| ani ne éClne ; partlc aci d
OCCETINE AMHNG aez@. ag Wektps to naauraAg B‘éﬁ“&gﬁgﬁ@“}%}” P@lm’telé?ﬁm‘] BOTY 03:

K); 5) Isol |
e SR PARRRE (M VAl ine (V). 10 8]

%@ﬁﬁ‘ﬂnﬂ%@%ﬁ@?& r lg Yo naTtHl%%caﬁm(g dnd syrtyeRt 2RH8 AcilMhs weld as

eril ne oni ne
amino acid analogs and amino acid mlmetlcs that function in a manner similar to the

naturally occurring amino acids. Naturally occurring amino acids are those encoded by the
genetic code, as well as those amino acids that are later modified, e.g., hydroxyproline, v-
carboxyglutamate, and O-phosphoserine. Amino acid analogs refers to compounds that have

the same basic chemical structure as a naturally occutring amino acid, i.e., an o carbon that is
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8) Cysteine (C), Methionine (M (see, e.g.,
Creighton, Proteins (1984)). The term' heterol ogous”
when used with reference to portions of a

VYRAM¥AEE that 15 the nucleic acid conpr i ses %’%ﬁm

nore subsequences that are not found in the sane
bouﬁcﬂo&tliymgﬁl, PcdrSoxgBgtbupparhaniing grous and a R Eionp, iergs homeosstine,

t he nuc Ldlst i.cal | orrbl t]
norlpurenetEng Anaide it ot PR R mbiogEhg icliied
R g%ﬁﬁsﬁlﬁ ge ﬂorleﬁcf:xﬂ@%ﬁm&dlﬁall\pepﬁdﬂ hhhlfjbbﬁal, but eetdireihe sauod tehsic ehagpical
pronoter from.one sour.ce,an [ m
mﬁﬁ'@t“ﬁ%?"%‘?‘&%’““@?‘ﬁ'{“? C1a yAmé’lmﬁg'flé?“ @“30 fe'%)r 0 [cgl
corripﬁ\%idﬁ Haiavt batt-uﬁtukaht ﬂﬁ@dnﬁ‘trﬁn;t(fmmhd ¢ msrath chemizal stmctaezoan
su se uences at are no ound in e _sane
amipg i} S‘H‘ cHQNs FLAMANDER irpilqr ?1%?‘ ctcgurﬂ'“g aming 8¢ u3| ‘on
protein). "Fusion polypepti g{ or ogﬂetl n"
Ammfaeﬂ%mfbbeﬁrefsm teihererhyicitber °‘f|°@*&§‘?ﬂ1@f

BGdiSf JyHIBLIS Pecombivie BY the FSPAOTER Biﬁdlbimhﬂm%ﬁﬂnclaturc
elther diréectly or via an amno acid |inke

Cormaqswe Pyciretidesdikerise mayde rederedio bﬁf'&t—'lé?%?‘\éy W‘Eﬂ‘%‘aﬂw

fettdricideed C-termnus to N-termnus, 25 although they can
al so be linked CG-termnus to CGtermnus, Ntermnus to

“C dlﬁ@ti }(J}i‘antg’ei i3S bt arinb BEil hx'iB«&ﬁxcleiE"ﬁ@ld sequences.
pol yp ep es 0 usion protein can be in an

With regpect tommsulmt melgicarid Gequencey, sonsgrvatiyslyanadifier \yamapts refers to

thoﬁ‘?xqﬁlglb di 1PHcSde i@t YATY ddftinGal3denAdHt Smind kti@ bSences, or

sequences, and inteérspeci es honol ogs ?f
thtrh@le amhrlgwﬂsdqeh mt eppde angmingacid sgResee f esscatially idenitica

b ! i QuASEGT fleEbnially
seq&éﬁ% %&aﬁgé d,me dtég"'r‘:"l 5&3993 5?7%%58§é]§la?gf7 VO 2006/ %7%%:%
1demwl/reﬁzre @Bﬂiﬁ!‘&@?@ﬂ)’ SINETOOEING prdg%@cf,ﬁlée s GL-A, G

and @9 ms&ceae tHOArhinb ﬁcﬁ&k&hﬁﬁé STh3€ BOFVBry pbiiforCWiERd £1{aBanine is

sequence of Mycobacteri um t ubercul osi s can al so be
spegifierhiay aqoden, ths:cpdamenn Bealigeed ey ¢k th serregponding codons described

mtﬁHuE Riekih eRRALEYHNypbFt{dRY SR tnndl & 6By ariatidiisiafbeSifent V@ﬁhons,

ot her cobact eri um sPem es that  carrespaond to
whiely pfe PeeiiPeg Fsof sprsereivelycradifisd varabiars: fSveRy n“@e'g acid E@Pﬂ‘@e

herﬁﬁ Qufen Qﬁ‘co@&rmwp&ﬁﬁe alSo @ds&bed &VeFFpossitsie ﬁ&ﬁﬁahhtﬁﬂ of the
herein, or her ‘met hods known to, those of. skill

nucieacid {Oneef Gl il gl Batepohodevagnini el iaxpmig UG

whidh RUrdiRkrifPHEa ¥Ry cba68 8 nfeitioAeD dndf TG SR 196@&1@119 She@hly
use in the present invention_incl ude rgl?f@
CHEQ I D

codgp fs ryRtpphyn} <28 Peimedified tpyepidy3 fupefionallyjdratical

Acdddingly, eRhQY 16t REriaGORB d k1R 261 Whitheheodes ipodipeptlde is implicit in
sequence of SEQ ID No: 2 (=M b72f) optionally 10

cachidessribad se9619% s tag fornming residues 2-7 of sai d
sequence or with a His tag of different

As m pntipmacist ssaueness, qpenf)mlkwﬂlgeqoseze@efu%eéuaéfu 5%61% dejgtions

or a%dﬁ‘lgﬁd t9 Babdivic Wiid, peptide tﬂ&fypﬁ!ltﬁe to@?roteﬁrpsfeqﬁeﬁ&b WiEeH £lieRSadds dr

sai d sequence or wth Hi s of different | ength
delstes apingle ging aqichor asB) PF@?W@C pRATIRR pesdsgn tho gncgficd sypience is s
“conSeHAB IS mBfifictEfdriaht” Where the alt@r@@In1edultyintthe ABRinfion BPdrfanivho

acid with a chemically similar amino acid. Conservative substitution tables providing

functionally similar amino acids are well known in the art. Such conservatively modified
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15 tubercul osis antigens, for exanple one or nore of
the proteins listed in paragraphs [0045) to [0052]

above, or an inmunogenic fragnent of any ofci8smedsrs
W0 HOITMO corr i si ng resi dues 4- 725 of the sequence of

SEQ ID No: 4 (=Mr2); Proteins conprising or
vanﬁft’é’h?é sltaddigoh ahd@o 1ot exohuie polyioBhQ vinanisointezspecisghpmologs,
tlonall§é wi t hout the Hlstagformngre3|due323
eles of the Bhce or V\nthaHlstag of different

Ienth and Fusi on rotelns r|3|n h
The@ﬁllogg@ qight mupslgagxffp Rp vg F&S&H@&ﬁ for

one bYuE-Ng residues 2-3 of sal d sequence or vvlth a Hs
tag of different length (e.g. a protein conprising

1) resiyg &), Gwif(Gy;he sequence of SEQ ID No: 4)

together W'th one or nore M 25 tubercul osis antigens,
for famidc the proteins listed in
par a%?ap sﬁt@gj@? [0(8 2] above, or an imrunogenic
fragnent .of Exenpl arly i mmunogeni c

3) fra ‘?ﬁ'%n Qﬁ%m?@u& on proteins of use in the
present [ ﬁntl gdnclude: Proteins conprising or
conﬁ‘g’l"}"ﬁ o equence of TbH9- Ra35 (M b59F); or

or 0 Ra35; 2006/ 117240
5) PCT /IE#T’Z'G’(‘}B Bz (Lg:%’lﬁﬁ %er@@g\l’%lzs% X@ﬁprl sing said
sequences t et her wi e M tubercul osis
6) ant i Ryemdalang kf&?ﬂ%@nﬁ@?ﬁ%@’of the proteins
listed in par agra hs [,0045] to [0052) above, or an
7) i nmAsopR® tadf any of them Further exenplary

i mrunogeni ¢ fragrrents of a Mb72f fusion proteins of
8) use GystcingdClpMethignine )i nvention include: Proteins

conprising or consisting of the sequence of TbH9- Ra35
(sed, kgl Serightan; Praged® (1%84Bhi ch  the position corresponding

to Ser710 in SEQ ID No: 2 has been changed to Al a; and
Thd:tﬂﬁrt ‘dietepmgoes”wﬁlen osq;lm@lrﬁgelgalﬂdpm eheusloicRgis ipdifates that

the g&%ﬁ% ?cg om ng& o M \#Q\?{ﬁdﬁl&ﬁé fhat a?enﬁdt Eﬁﬂ@ in thdame

rmre prot el ns [isted in
relgtianshiprta pm oﬂﬁm&]a.tuteo Fpoipgaice.dbrovieleic agid igfypigaily recombinantly

b i a¥erged ERaelainew! | y
pr°flﬁgég’:\]la% °°r. ﬁy%e&??yﬁ%ﬁﬁl ng reS| dues 8-729
funofiongEr@cleid abid) 23., moxaotpdroyxp@mspme dspding Fegiop from another

sol{ﬁ%s Ir?%?aayg @%golg% ?ro@g) ?ﬁﬁt s hab e ?ro%?ﬁ ipRisdsywo dbmore

ow ng the initial Mt
sutsepietaethatare ra:t frahd ipah saoie rqbatws@cp tp paghotier ingiatuge (e.g., a fusion
wgol)ypeptl de conprising residues 4-725 of SEQ I D NO 4;

“Fusion polypeptide” or “fusion protein” refers to a protein having at least two heterologous
Mycobacterium sp. polypeptides covalently linked, either directly or via an amino acid linker.
The polypeptides forming the fusion protein are typically linked C-terminus to N-terminus,
atthough they can also be linked C-terminus to C-terminus, N-terminus to N-terminus, or N-
terminus to C-terminus. The polypeptides of the fusion protein can be in any order. This
term also refers to conservatively modified variants, polymorphic variants, alleles, mutants,
subsequences, and interspecies homologs of the antigens that make up the fusion protein.

Mycobacterium tuberculosis antigens are described in Cole et al., Nature 393:537 (1998),
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a polypeptide consisting of residues 1 and 4-725 of
SEQ ID NGO 4 optionallly wth a Hs tag inserted
following the initial Met residue.; or 20
' /004319
WorYWHLItde of SEQID NO4.; or a pol ypep?‘f%%mgo? SEQ
ID NO 6. Further exenplary M b72f fusion proteins and
whitH ARENREARE &niite ARLEBALeFiuintEbeniosis gedome Thtieompbetesequense of

menti oned above in whi thehl\l;/and/ or Lhe Cfgrmnus
Myaabarteriywdubesainss Sy phpdgt hepel/vgyw-ganger-ag g ghdat | - |
hupgmvn@t ) pddfehidfy /g@_&w scDHE)M [Ahifﬁﬁhs BmtﬁﬂieaMyt / cabﬁdne?ﬁénf _ Sbmalmrt]
protei ns and i munogeni c. fragnents thereof | e
corbOuEiord ASTRUICB BEERTATPEOF HERITER 306 Saieb fortfsch
algHMnN0 asHebibed Reit)dr bifiermiéisbids kivevnasithose of akill disthé ey egn 10
e_% up to 5) am po alf{:ﬁds have been replaced with
hybridiratiop pssaysaad aphbedy bidiRgAs@Ys8s 30 defined herein. 19
WO 2006/ 117240 PCT/ EP2006/ 004319, Exenpl ary M b72f
ExemplanecMib 73 fugien proteins ef ysg in the prssentiayntipn, ‘élH‘E%/on i ncl ude
nucl eic acids (e.g. DNA nol ecul esilpencodi ng the
Proaﬁﬁpmmg@mese&%?ﬁﬁfﬂwwz* SEQ ‘proteins and
i mmunogeni ¢ fragnents thereof. One set of specific DNA
Profeinis ecroprisington sensiviing df éherseqvencs 98 8EQ &3 Nei 2 EMB (A8 apenadfis
03: 22 " Qbdued : ifidifferdatNA
w'mr%l f ég ﬁ?setgé '{oﬁg&g E‘gr?g% t?eﬂor%‘gﬁitai one dce gﬁ&rlpﬂ?i; Egnﬁfﬁe oti des
length)- 2175 of SEQ I DNo: 3. Specific DNA nol ecul es that
may be mentioned conprise or consist of SEQ ID No: |
Fusiuh pBit€hd ddmidsingthe sequaieeof SEQUE Ne: 2 optienally wighoyt thedds tag

refers, t h alent || o tein
rorp e St L 8 e e g S BT NGRS [ (g 0 protei
congprising yesidaes 8 129jof the ecluerice o6 SESR B2 Nde2) egather with ¢figjor more M.
direct] v j 80126 i 51 to
sy, GFEn Bl S Hort beihe ARCARIR pkigup t60s) o
[0082)\abdrvendr anlimmiagersc fragmmt ofany phemof skill in the art.
The phrase "selectively (or specifically) hybridizes
Proteitis compising resduehn 728 ofdhasgquedesdf SEQIR Nood FMY3r i di zi ng
of a nolecule only to a particul ar nucl eoti de sequence
Proti@bmpiiding g etisisfifig i\t seqticneetdf SEQADMNG: # (TVE2) whémalbhat

_ _ fSBQUDINE: ¢ (ME) wpimattha
iGN Rt oy OTsh e B M Pt e el O

lengtpri di zation conditions"” refers to conditions under
which a probe will hybridize to its target

andubsequence, typically in a conplex mxture of nucleic
acid, but to no other sequences. Stringent conditions

FufirEproteily s RisMe BRReRBice ANSEQD Nobeoiohdlrveithbuti the B9 tag
di fferent_circumstances. |, og_ger sgﬁ&e%ﬁ?s ybri di &n
formungaesiquend - pf spid %ﬂl&ﬁ%ﬁrmt‘*@hﬁ 3 g piediticrant lengt (G g ARIY
cofiprisHig résfub e 720 dFthebequidhdc@f SBQ DL 8) t6getiek olith bree dr enondM.
in Tijssen, Techniques in Bif\ﬁchem SIS-"IE% and Mol esc[H‘]l"g@\lto
tubprcglogig gntigeRspfor Eample QR OV ORIRE Proteins fistse mparagiaphs 1P 4
[003D] above, or an immunogenic fragment of any of them;
Exemplarly immunogenic fragments of a Mtb72f fusion proteins of use in the present

invention include:

Proteins comprising or consisting of the sequence of TbH9-Ra35 (Mtb59F); or TbH9; or
Ra35; or Ral2; and
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principles of hybri di zation and the strategy of

nucl ei ¢ acid assays" (1993). Cenerally, stringent
conditions are selected to be about 5-10C }oughidkb@se
WO@HIMal nelting point (Tm 25 for the spem?
sequence at a defined ionic strength pH The T. is the

FusiEr?gﬂ'Q?efr@tcb% Sricir46i sequeiied 1 gaher ovith onsdrmerg Mhubgrikiosind

nucl el c concentratio at V\/n 50% of r
anﬁmmrmlaw qrgoreRf “g i‘ﬁi%r?ﬂ?’%%“ﬁ W""@ tggﬂé%]tab‘m’
or dflaﬁw.ﬂmen{as the target sequences are

presen |n excess at Tm 50% of the probes are

Furtﬁé’%gﬁﬁo@%y %m\;\%éhhé REgnitills-of a Bltb720 GRidh pRishiof useris theiptesent

the salt concentration is |ess than
inveatioruinelade® M 30 sodi umion, typically about 0.01 to 1.0

M sodi umion concentration (or other_ sal t%i'] %%;—l 7'h9h
Proteins Borpriaing of trmsistingyeé thasequence §f THT-Ra3S{(MISE)} or Fgd> mgyme
5 GdsPRbd hakged tooAld; Al
the?"éégf’ca%e%g%%g'g% o?loljigﬁgeprnégkt?gs (e.g., greater than 50
nuc otides).. Str SufbeRB!
F“SES’EIR SuE FORPHHNG JhiS { %&ﬂ% “ﬁgl(sb? gg{ﬁlﬁ?rg?{&géageﬁm
anugu@hoaecafnpnmmxdmre @mm@magﬂmx’mﬂpﬂwﬂ bedftsalabeves
For selective o hybri di zati on, a positive
°”§i“§ﬂ31‘°5°‘§°§? eg%tfagfgfé‘%'ﬁnes background, optionally
10 times backgr ound hybridi zation. Exenplary stringent
br| nditions can be as follow ng: 50%
M°f '?ﬁ 3@’@%& and 1% SDS, incubating at 42C, or,
5x SSC, apdl%cﬁfﬂ& comprsitguesidups 81728 STSEQUR NOaeh i n 0. 2x
SSC, and 1 DS Dab:2@etidall
hybr i di 289 plept B Rndbin SFtesiuchl ShePh G296t sER pricHally

r under stringent conditions are
with & Hid tag Bistpted a:rhlbwaigltl}e initiadiMét cesidugifort he pol ypepti des

V\hlchthe m@t ntially identical. This
occurs, %l?pegxgeo 2,8

when a copy of a nucleic acid is
creat ed apellymt:ﬂmmmmmﬂ@f@&&% ofiBRfe HENEAj °per ni t t ed

by the genﬁg@%dé&%sn rlRe Lk 3568724 BISHUIE ROQ pibrity

typi cal nder rmerately stringent
with i [btis g inadried ifollowingiths ipitiel Metresique- a0ty 'noder at el y

stri ngent 49 by br 11 pndi tions" include a
hybri di ZgPIyBeﬁml n aS%bQS fIg? o) 40%for mam de, | M Nad ,

- 1% SDS atpo3pHtidaciBEQ IBNG:6i n 1X SSC at 45C. A positive
hybridization is at |least twice background. Those of

ordinary skill will readily recognize that alternative
Futtlydo e etriptaay Mth726fusion prateins eedhigineynegrsicciiagmenss thetepd inglpdethy

prcl?er osvmen?l r?e%rlgé‘}e i DRicRhe N- Thd/@ theSE kBB RN e beehRhdriRAEbY eg 5
&t ers to ypept | ae conprising a framework region
orﬂnommrummmldabﬂlmeﬁ 15 gene or fragments thereof

that specifically binds and recognizes an antigen. The
recogni zed i nmunogl obulin genes include the gigﬁa
Fultherieskmplary Mib72f fiaionaroteins|and mraunegsnisragaepts fgreobigpiudeths

prot? a Bﬂ]ﬁg%aeaﬁove% wifeh Iup %3105/{]'51‘ tﬁB’zﬁﬂlﬁcﬂaci 34 §% 0¥ th8 amino

on enes chai ns are C| assified. as
acnas (eg ap 10 ag)pmtOdb ammm@s hambfw replpggdithygonseryatuesupstityiongas

g?q;‘g , alpha, delta, or epsilon, which in turn

dege ine rl{'mhe i mmunogl obulin classes, 1gG 1gM IgA 1gD
20 and I gE, respectively. An exenplary inmmunogl obulin
(anti body) structural unit conprises a tetramer. Each
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tetramer is conposed of two identical pairs of
pol ypepti de chai ns, each pai r having one "light"

about 25 kDa) and one "heavy" chain (aboufcofndioose
'&Eﬁ&WﬂHﬁ@ N-term nus of each chain defines a 3ar|aa
regi on of about 100 to 110 or nore am no acids

Exeﬁ.blmtmfrrueﬁia@ﬁas $1lue A5hef ésertriviention inchelo gneleit saids (The

terns variabl e I| ht chai
DN mgleulpeoeing i atertmsiau okemplty Bir2h Bl Brofeiaay v
imnfuReRak ffag@bits théxedfl Iomd b of spmﬁé DNe. rgolwutcs thatthapctie mentioned

| obul
comp s HERE PSS B TNt F e B e Pop R AR
Wﬁégﬂ%&ﬂ%mrﬁﬁ&?\ﬁcléogﬂesalﬂglﬁ &SE@W&N«! 3di Spesifis DNAn
anti bo elow the disulfid
ol o s By e S D 45 L SeID 5o
SEQiﬁﬁl)fS is alight chain joined to VHCH by a
di sul fide bond. The F(ab)'2 may be reduced under mld

conditions to break the disulfide |inkage in the hinge
Thel t618H ‘Fibed’t BRFQE the co@IRHERikhFebetween ﬁ(m)ypaptmemra fsinncpretein.

The pphpeRgTs BRSPSt RPITR e e ey ) tabp bk or ol
an dMiAORId Bdte0 TDp&nSMy,ﬁhlﬂﬁ@ﬁMbai bel jﬂm:ﬁ‘mi mgnypepmwbvmr 3d

ed. 199 i ous antibody fragnents are
‘“]‘&%qslkﬂ%‘ﬂ‘%’rﬁh ’"d?%ﬁﬁg di gestion of an intact

The?ﬂﬁdsb@ébéchv@%oﬁ&:emﬁdﬁllw hymdliées gﬂmfas icthebindiag, depleting, lozl'
ragnents synt esl| ze e, NoVOo | cally
hybiiizihg of e @ RENle G A AR AR P B yhobF hART
hybri@iziichtbhdaoshy whaﬁthatsaﬂlcﬁbe Hsresentdh a;cnnnpimd midas (6.2, total

oo B R o R
N ]

hybridiE & it E&t%ﬁﬁquu@n@ ; typibdifgad 4 afnigkxeﬁlxmt'e, of Nadieic acid, but to no

348: 552-5 For ratiqn Io | or
°thﬁfc?F‘y{?P‘t9Fra$‘“3$?§‘f ot sy than s SRRl R, |
dlffgésigt c:lrégmﬁgl?bbﬁ d@nges @éﬁuerﬁe@ybnd(fﬁﬂp&ﬁﬁa&!l%ﬂl'@m tampdxistongs. eAn

19
extonsive gul 3@&!@3 l'gybeglF%mgPP %Jdcgw aﬁlﬁs 1s-f9\ing & IIIISSWD %‘%)éﬁugué? ?yf"y
Bzo@ﬁt h&ﬁzﬁ@@n& Siomﬁ?a%:ﬁlbgﬁ --Ihbatiagion with %g!)ez): Profves; ﬁﬁvque\atof 0 {
.the production of si n_anf i bodi en
N
striRdny @ ﬂi&lbﬁﬁe Rfectediobeiaboue Bl 0Wowdl t?am the themegeeliing point (Twm)
m ce, .or other or uc
for e PG TN DR 8 BT DS e e TGR?
defi¥ell &ithlh?trbr\gﬁt )ﬂg $ld ageleicl g@pé:myndn} a&wfoél-o@f/ o afaie gyebesised to
ent i apt | bodi es..an ri
comEpertiski by G BRI (1 B8t SRE &P P e

secﬁelﬁ;es a:é/fh@aﬁf ilekgess it T.ab0% ofNa¢ prokes mcatﬁ&dﬁﬁﬁﬂu(hbﬁm)
tech

T
Strmgfrg §‘é“%‘t§’g}%‘gi"r‘1° é qs¢ i;l V( dchqs eia(il_‘( %?nczla"aZ?r})’ ;S (le]s? 81%) About ﬁ?M
sodiiith idapyicslly dbsyp&dil o caM god(uunose:ine&ntmﬂmll (yl)other salts) at pH 7.0
to %g‘mlc{] tgét%%l%tg:al\é% 1\sM ttleaht gﬁ"d fg s%utk) 16){0%8%:&:&1%3)

reac
andiatlestrﬂ:maﬁn“aﬁoolbng in'ebqs (eeg ,amaeer dfan 56, euqdﬁoud@) Btringen

co hde t‘l; %E Pngg gl acglgpelélvﬁ&ilt é;adﬁxftloﬁ) chfegk fzifd ket Qﬁfx as formamide.

us esi gnate mmrihoassay
condltlons the specified antibodies
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bind to a particular protein at |least two tines the
background and do not substantially bind in a
signifi cant anount to other proteins presept ﬁm'
WAAPPEpecific binding to an antibody unJ%r suc
conditions may require an antibody that is selected

For Eé?écnbé &t sﬁ&m‘cl idybidida¥iol, Qlpoditivisighalris atdeabtawo fimet tesckgroundy

exa po cIonaI ntlbo es [ ai f sSion
opnmagggq) H@c&tgﬁlg emplacy;s ﬁ-mgmtt§ tion conditions
can QQLMShd%ﬂﬁg % fohﬂﬂmeé 5% Bs(c aBll €%SDS; inbubatihg at 42°C, or, 5x SSC,

1 S oG Sk poEHreh B0 RS el e SBE AR T

sel ection may be achi eved by subtractln% out

Nuclsin 4cils o nok Bybridics seoesrlealher Uer ARt cqngionscpietl

subﬁmlhmﬁaamcﬁlf t}‘@ﬁdlﬁfeﬁuﬁ whiHhep aﬁaaa/a:é ubstRitailyidentiosl. This
used to sel ect odi es speci fi

occurgafernrarraplewhea 2GRy & nyrleie goad s geat 5(? 'é ‘ﬁ‘ maxipuy cadeg) o

degéﬁl'abp?emﬁﬁﬁﬁ bt 2hetitBodR Oﬁﬁsiéw&ses&h@mfc{ﬁﬂ doltie kypicdBekhbtidize
sel ect anti bodies specifically norea tive with a

mdmm@raWIxmentéy@dM%wnW@ Ea ply stringent

hyb h&i%%ﬁwfrdmob@ﬂh@ﬁde& &@izaﬁ&dmld?duﬂ& df\%%lfaﬁiaﬁ&!e 1AM NaCl,
atory Manual g for a descrléylon

1% Sﬁﬁ@h@a@@asl apgfind S§f~?@' 4B R ApogiRe hvhedization isps legitwice
?&&% 1354 Ot Rinkdy 220 Mo Q%fylr&ogme m&&ﬁeﬁlawd yheidigatier and

peci fic inmunoréactivit Ty plcalﬁy eC|f|c or
“’asﬁ éP'?S’é‘t"F‘%/@"rbé HBhzed o proyiflg °°B‘é‘“%ﬂs of gl SFW Ybackgr ound
gnhal or noise and nore typlcall mpre, than, 10 tq 100
“AnibE refere fecr RodipeRtidpepRTising @ dramgwark regjonc i i iggnugoglobulin
genP 81 ﬁ'agﬁleﬁt? tHéfedFiat wﬁicallﬂ]uﬁ'ﬁﬂ@%@lﬁs SEAHEMC Q"h& ﬂ:@&gmzed

enco an 1 ndividual antigen or a rt|o Sreof)
imneynogialulin gprss inslide the Xanpa jambga, f‘glar%gﬂa’ fon, an

conEgrhx ikl 2Rds] AGverak {he RySadBnmeHbBILA vgmleqeglapgeaes Light
su stltutlons addi ti ons, del etions anﬂ/or i nsertions

chaipg a1 clapwifiedan eithsT kappyPrdambdac Fepivchapsare slassiind pigagmea. mu,
alpﬁauééug Nor RRNiYR Sidhd R tukrSddial the fHhiibigRB@ich c1dssds ARGYIRM, A2 IgD
f Usi on pol ypeptide conprising native antigens.
and\igB,rggpectivelY-ef er abl y  exhi bit at | east about 70%
identity, nore preferably at |east about 80%identity
An gremnpinss tmmumoglpbalia (amibgdyh ptructugpl %WS@G%WH’@NW‘}/ to

tetrﬁnf}(i’i 66%8433 OF WS ReH BRARDE h %ep@&c‘cﬁ&’iﬁéS eéthrﬁﬂﬁ' hiéng one
ide or a Port|0n t her eof he ter

“Tghidinon 254D%) 874 e Vren” Shaie GRpH -0 KDR). (THE NelgrRief e

chatnviﬁﬁﬂé's 2 VR 1 VeGbiSb b 1186 o1 0 oPAbre BRI a6i8s ﬁﬁ'ﬁl’#ﬂﬁ&@ﬁnmble
refer to two or nore sequences, or SUbsequenceS

for antigen feeogpition. She tepmgyarigbleipbbehaindy apd %’HPES&eawL%{‘ha
refé%ﬂesquht%@ﬁeaoycmk@%tnd@ﬁ that are the sane (i.e.,
0% 15 rdentity, optionally 75% 80% 85% 90% or 95%

Anhtfiﬁﬁg Edist @é’ s ifact RmiroEBLIIS 6 £ Dnumbii N welf-ORiPRBgedaNd
Or naXan”]correSpondence over a ConparISQn

framqn&mduend by dissHtipn At yariong peptidases. nEWS doreample. pepsiHlesst

an irﬁ‘iﬁocfy‘ﬂe o%@&sﬁﬁ&qﬁxﬂfg%s ﬁmﬁﬁgeﬁ%ﬂb Qﬂﬁh&rf*(@:)’g fa dirf of
manual i gnnent and vi sual |nSpeCt|0n Tﬁ%fuﬁﬂuenies
i

Fatpyhich #el{ ight ghgingeimedso NartCah by &(djsylfide bond

red68&H uhder kDB cAldifont BftRdak tHe@isulTRle HAKERE inTRI Ring@fregior, Bfteby
sequence., Optionally, the 20 |d§nt|ty exi st.s ove

o fhe Fiokls Simersptorap §ay” M. Jbe b Mgaemeraessehiplly Fab

acids or nucleotides in
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| ength, or optionally over a region that is 75-100
anino acids or nucleotides in |length. For sequence
rison, typically one sequence acts as e
g@@ﬂﬁ%‘ to which test sequences are conBQV@§&%&ﬁ§§
u3|ng a sequence conparison algorithm test and
with SHT R Gifhge PTG DE Fandit@nBl VrihAblogy (PR 8d.C3HEALI998). While

subsequence coordi nates are designated, If ngg&gi X
varigus aatbpdy Sagrasntaraediord inermp pHie Qg?sa ¢ of
Skllfj\eﬁll a?fﬁt&tﬁg that RERE dmeRfs A6 BRI 2! ﬁ:SonﬁlBer cb&mUﬂ@d:»r by

nati ve paraneters can be deS|gnat
umrsé@m@h@em {*)@‘!ﬂlf’%i G Bus; Wp brrm aptihedy, 35 m?g?f%‘g ﬂ?ﬂé“"'“d“

antiB&fyGRg ket ﬂh@ﬂfr&ddcéiﬂiythé :h&‘cﬁﬁéaﬁbn SHholeRBitibIRE,UR RS
rellatrve to the reference (ﬁgence based on

synihesiasd denayansingreserbinast DNAmeihadelogics fe gy Sipgle chain l%‘é)é‘&““’“
1dem5@hsﬁh§ dhagel MRS 10RHES GACES. | McCaffeRty BRI NBHhireBA%: 56N 850f
nber Of contlguous positions selected from
(199 group consisting of from25 to 500, usually about
50 to about 200, nore usual|y about 100 to about 150
For pmmmwf moneaianehrr polyelgnab antibediess aftyderhniguaknown s Wp arg can
be BEAVANE ﬁf;mér"@m&@ﬁ Q4HHRO% . 895. m&gvggwgmzt  FARology
ter the two 23 WO 2006/ 117240 P 2006/ 004319
Todge 4 TRALB3); Sole eh@h. PRI imMovasianal Ansbediesand Canger heraont
( 99?) %%&Ha‘ﬁ{ﬁ@@@ rfne prodiaA b shipile Baf antiRkiles HNS\Watehiy,348¢778)

nment of ‘'sequences for conparison can

canjpe a@eﬁ@ mr@awe mél lies tp polyprptides ebthistipyisaliang yr1s) BAFEeNEm
mlogfor mﬁgéts}ﬁégﬁh%&heﬂ%%nmaﬁp Rlay | bé\%@ to e%mé%%ufnm&@

honol ogy al i gnnment al gorithm of | eman

anhwm@c ﬁltcmatrw phaav @splayz!schm!ssst% poysed tp igentifypatibediss apd

heté‘réiﬁcrﬁ'}‘% h@éﬂién)‘s e bfeedic Al é/ birah siéited aﬁﬁd&ﬂ?(@ee E’§ OMIcCafferty et
Acad. Sci. USA

. 2444 (1988 uterlzed
ol NprasHEE o Gr kel cgisrre Rt (AT B2
FASTA, and TFASTA in the W sconsin Gbnetlcs Softmare
Theméma‘éfewftsehaefor gelecthniy) (pindp” to @ wﬁodmésmﬁf@%'déorwlm%ly}

imo\Bdea@Re with ) whe re@hﬂﬁq@h’%?tem dr Qtreﬁﬁ% ¥ biRdiAg reaction that

I nspection (see, rrent Protocols in | ecul ar
is detprtientiye pfAbasRIBSENCeSf tha proteiiffp hetpogeneaysiopelatinnof protems and

othéPBRIHIR P, lﬁfdetadekiéﬁaftédllmﬁ‘llug&géafr BéRditdnd] hle%é%ﬁeﬁ’ hitfsoes

creates a nultiple sequence gnment froma roup Of
bing (9|2, ppaigularniotein @klsast Broriinas thsraekgrqupd andgiginpt fubgtantially bind in

a sx@lnﬁ&ﬂ%ﬁt th ethal}ﬂavemg fbahd iR R RRpi& NSheBBE 68y BARUARSRY
dentit It also plots_a tree or dendogram show ng

undsrrf@ch eoniligiprsmaygequire an anbinedy; that is sslseted B iy @a?lﬁmmf@f a
pan@éutagpl%&m FoPbxafeplR, pbtRfonal aﬁhﬁmtee tdigeatd MAodfrofeldS can be

ressive allgnnent met hod Feng . & Doolittle,
selemsﬂ o qbiaiy) onlgthosepelyclgnal enthediss thqfwec spepifisafl hts'ama@eeactwg with

fusidh gﬂo{eﬂf ant Qod Wit if®L0e4 c&ﬁ&:ﬁéﬁt@-ﬁ%@ﬂdmﬁi H8les. Thishikion may
| S 5:151- 153ﬁ@&1989 The program can. al{gn up t

be aghygved by suieting outantibesies haterossrreact Vil e Indiyidugl Skepns. A°
varity @ Bfrhiird@ssayPlornidid M8y WGisébto sdlbe mﬁmbmbﬂp@mﬂdaug nment
rocedure pbegins with the pairws t of the
imnpypgreagiive with gpprtieular oriein e’“’p‘i‘ﬁ%’d E@idwﬁﬂﬁWtwwW%xﬁo
are ﬂiﬁtlwﬁdsteﬁ mdaaceﬁt %odlegﬁhe&fieillﬁhﬁlhndr&cﬁm&ﬁd ;:cr&ellﬁ(ﬂseﬁ @dg ,
e nos re e Se e C rer allt gne
Halal & dake dniipgion Af Ao i My OS8R aot Uats Apthodfi-doq by

LatordéorMatudlX1998) fod B dekriptied opirfivbosseayatbinght dna torditiohshat can
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i ndi vi dual sequences. The final alignnment is achieved
by a series of progressive, pairwise alignnents. The
programis nm by designating specific seq bds1e

WHMPY1IZ4H no acid or nucl eotide coordinate ?

regi ons of sequence conparison and by de3|gnat|ng t he
be uba 9 AP nidR 3p AR iRmEnors4etivity).PTpidally a speciéit or shcm reaction

sequence IS conp ared 0 of her teséﬁc% &%?&?
mllbeatémﬁ th@etbmkm@s%%w T EO1HE AR BRY %‘Sr &lation

Lo follow ng parameters: default gap MEIght

timef B

fault gap |l ength weight (0.10), and wei ghted

Polynntﬂeo%*apssmagp c'o*n e aC}ﬁHv iBqueBRt(Be.] %d:mﬁd geWbub bequéncExhat encodes
Sequence y

SIS softvvare pack rsion
an n(di)esml sigsn ata pogion thereel) opRRY| €O 1"2“‘%8’5 S quﬁlg%)
pm@(]@&!?% vERR ?c&fmﬁlbﬂm h{omubamnonﬁ aGditicng dleletiéns and/or

erm ni ng cent sequence | Lty and 30 sequence
insegtions $ugh ﬂﬂsﬁhaflelogﬁé agiivitgsof the gnoggicd E{F?}/‘ﬁ’ ?

g,%'iﬁ, lbﬁﬁyld dedbhéditig nati¥e anti Nu‘e'anaﬂts Iptbﬁerably
dlm&%&hﬁé %% 3402 e€u7)e and A tnscg; ge[? %Eﬂ‘“f
exhiBitat least abBt Iﬂefetdm mpoomsferably spjetst E‘ifi?”’“ 3(/\%‘9

Ry, IynSclditibd teGheice that@hdodid Blatxve
pwl?%{’l&%{ﬁlﬁ é) Nat Iglﬁrgﬁﬁé‘;aﬁpt%g? for B?egt egehnol ogy.
polmtdena@p@homﬂv@ 2006/ 117240 PCT/ EP2006/ 004319

(http://ww. ncbi.nl mnih.gov/). This al orltg ”

Thel tevws [idestichl” pspemenb‘hdqnﬁ%”n@thﬁ efttexs efip R OB Y EIEs agids oF
polfq";‘e'gﬁd% s&iil?fc%é % b H6YGrinkord SeuchBR ok subBsqdencesthit areghdsaké bn

séquence, which_ "either nmatch or atlsf

have ogscifiod besoentage of amiep Rk ressp oF NElsptilex g (he L 70%
1dmvi“t%l38§on\ﬁﬁ§ ﬁ%"})fBO%t, 5, DT ofl BHEiEtityover ﬂs’pbafia&egon), when

nce I's referred to as the nei borho d mord
congrmad endalighedhmrampmcogespepdense 0% 2 CARpRE)" W*f'

dcskqﬂﬁt&d * oﬁ] 64 ALROLHORT) MR bEkhE | fcﬁ!ﬁwﬂn@%eq@&w‘é eéitigariben algomhms or
I'ng searches to find | onger HSPs cogfahg bgtﬁ%uall

by bl aligheeniendiviryal snetione SPd RIINGEn 28 i SAd o bec 7Y y

ldeﬁ‘:}cgf‘g TRR AL SHRAURS ¢&erd & théoniphneisof b Rgt sequméealopﬁenally, the

ment score can be increased. mul at i

dontitp exish oK BregIPnER @t [P oot 1R ARGLY a‘b%‘ih sy Bicegides in
len?@rcﬁgﬁ{nﬁﬁﬁy {Me‘ 5 RORN that £96160 Arfdiho acifiddr hudiotidatin l’tngtg

ways > 0) and N (penalty score for

me Jg%ecégw&ls!)g t{gﬁ@a\lg Uﬁéseq@h&?a)é@ afa Rfererkc®beqadiict) Go Rhikltitest

uences, a sc matrix is used to clﬁﬁncul at g{ghece
sequms e cmpasedo Men E@&h@ﬂ'&ﬂﬂ%@m@ﬁ@“ﬂﬁ]ﬁﬂ“ ¢ 1Estan '8 1l

seclbdcEs &r Jkatllg eVVERRequinde codedindibsatd desi gﬂ?dtédgi’fmtsary,
core ythe quant|tyXfro
an@@hu@vedgqmlm progapcparaNeHIA 3¢ deyignaled, 1F @‘bé’é"gﬁ'}‘ ‘i"é%et%? can

be B&WO altgﬂﬁwg gmm&e@ Gaﬁim%ﬁéﬂafbﬁ Phe ééﬁ\&n&f cofﬂpm&on algorithm
nega Y, rrng resi due al#ﬁnnﬁnt

mmatn@ates@qmmewngenmames fo eteéLSA%*?ﬂ%?P [fﬁﬂ“”‘f Wﬂ\qﬁ%{m“‘*
atetdgl €rm ne the sensitivity and
c@%é%d%ts%@hﬂ\éy% ?gﬁ?}ent The BLASTN program (for

A n%\pgr?s%li %ﬁadﬁ@q UE el ﬁéreﬁislﬁﬁu&‘é réd@britb kd Ssegmund bﬂd.r@ g &f the

an expectatlon r
numberpd cprsignous pogitisans salected g thegy P“Pa‘i?i“ﬂ%}‘n&8?ﬁ°‘§ 331 EPeﬁ’@e‘?“a”y

abg‘ﬂ%o (Bt 200 & by 6% 190 tdj&BﬁLlBDﬁnﬂuM ﬂhmgstrha)cﬁe
and expectation (E) of and the BLOSUMG 6 two

coppated 1o TRkgTensosequents ofidiisupe ?m@%%frﬁ’wtﬁ“f’“s PSRN “Rﬁ{t
Acad. Sci. USA 89:10915

23




10

15

20

25

30

20 (1989)) alignnents (B) of 50, expectation (E) of
10, Me5, N=4, and a conparison of both strands. The

BLAST al gorithm al so perfornms a statistica cﬂﬁﬂﬁ%ﬁhﬁ
WPZWﬁ@reﬁnllarlty bet ween two sequences (gee v

Karlin & Altschul, Proc. Nat'l. Acad. Sci. USA
seqi¥icda Qrebplimdlly A1EHE0 Methodﬁhﬁlmaew bEscqdenceis irlcamnpdrison are

rovi de he ST al gorithm ] s t he .smal
welB %eeé bt mabafpyent g St P T ehabifo e copdiafta,
e.2.} B1EhOToeA Abmblbgyal it bTSmith LW adimie tade etpph Blarh. 2:482 (1981),

by B Epreosyisbespa e af Nraledis S b. Meb e dB L1970,

by fhé §8atch &‘ortsﬁmﬁnfﬁﬁaﬁcﬂrweemuenpmn PréchNarinadaddeSd, USdm

s5:5443 (8 b tyrishied b Eenabegof ot g s ( BESTEIT,

FASTK anMEAsmm the Weseonsir Ginbtica S0 fwar® PitkagepGehetitssComputer

pref r.abl e tha bout 0. 00 30, PQLYN
BB THeERS, Madisla Th B et A EmEePt S R (e
e.8.80%krend Profsrd B i Mbletlar BisibSr (Ausubel N4 e n e slgplenidny)). has
been isol ated free of total genom ¢ DNA of a

On@ék%ﬁx;afélék Blsefil) g%btﬁ&n islFIEEEP OPR.EUR ckdids a BRltii@ sequence
2006/ 117240 PCI/

EP2006/ 004319 segnent, encodi n
aligneent Som 3 genn-of relpted sequeRCS NG RGBT Ve RIS 56 hEPETERS to e
relaBibnsHiplaRd S@6HND@quehESIdEiee It &L plotsa GeBF daridbpam shomng the

| at ed i f
clugE R op PP a6 FEaLS 6 Bl @enent, GTBITE e e EAGAER O sy

pmg&ssm@taﬁ nr:étﬂtfd i dfdesh &iloblittle, UnRok E{?JIBS “3BNAG0 gegmemhe
nucl eot | re nme
el e SR e e DN RERTe Rl S, and RIS 1o

(1939 th'ﬁéﬁrogrhxﬂféb.ﬂlﬂigﬁ @p td 300 s&?ﬁaﬂéﬁé @achpf ﬁlﬁﬁhdﬁm 1aHBf3000

e o 8o B s v ieleshaimeRhprosedi et i
ali g‘éﬁi@ﬂ%ﬂ the tod mbdil lsﬁmlanseqmwsarpr&ammg la ORbteCE t\g@ﬂmd:sequences

uenc enoni c. a as ncod uences
T PGP Eh e e P B RS SR PR P g oness
TwHBMit&g o dSét§ afe&h@iﬁ%@%&unpw axtensinsof Mayp&ﬁhhglmnt dfwo
, i des an I ke. Suc n.
B R e B e
aligimﬁnts Tlfeqir@ﬂﬁhs rurclsy dt&@ﬁhtlh@ﬁlfblblﬂc sdt]ﬁaﬁ? dnth @eiramino acid or
nuc eot S supstantia away, .f rom o
S uaise E Sons Pt e RIS FETP R b prggrem
parﬁﬁﬂfr&l Usﬂ'l@];][gﬂUBQEf feferunte wijuency ie banipackd tci:dtddf:rm@t EhM’qncTsm@ h
as e _chronpso S _or r functigna
e R T R S B L
ga[i\hdéglt (BH03/defau giﬂ‘llen %Nﬁelglﬁg@‘(m’)l anasvg@teg embgapy FEBURtethe
and, doe excl ude s or _goding regio at er
EREFT e G e oG PR ROES B (AR 7 pefior
al.,]Nee Ofpiis Res] 1Dp81-505 (3%9d4).l ed arti san, pol ynucl eoti des may
be singl e-stranded (coding or antisense) or

Anatﬁub.-kﬁn;ﬂé 6fungbeichm @mds ﬁﬁi}(b]b&n’ DG i yeadent scqiohd iddntity and
s nthetlc onggyﬁwnro RNA nol ecu hes i ncl ude
Rt ath B AT Ao P St % aeddfbed s
Altschul et al., Nuc. Acids Res. 25:3389-3402 (1977) and Altschul ez al., J. Mol. Biol.
215:403-410 (1990), respectively. Software for performing BLAST analyses is publicly

available through the National Center for Biotechnology Information
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20 correspond to a DNA nol ecule in a one-to-one
manner, and nRNA nol ecul es, which do not contain

i ntrons. Additional coding or non-coding s
WRYWMItneed not, be present within a pofﬁzﬁ ?eﬁ? He
of the present invention, and a pol ynucl eoti de nay,

tqb#ﬁ'wﬁm R hih. g6 'i‘lhmﬂg&htﬁnﬁ 1@bﬁaiﬁrmﬂ@ﬁﬁyﬁrfgﬂnglnddrﬁfg

port materials, PoI nucleo @ﬁ%ﬂﬂa rlse a bich
scasaiA RAS GINFSOigentfying ShormoidR abEE FE% Sesiogy whic
eith&HAAHYT satify s@m%&éﬂ%%%ﬁ&d BFBSRIM BRI T \ﬁhenahmﬂmm_m word of
thereof) or conprise a varlant or gggéglo cal or
the samejlengthy ip afi%rrkaﬁ %ﬁ%ﬁnceeqluf-%wﬂmﬁ ST cm’g%’@‘.f“'
threSH/(ANSHE P bl Supral. | nﬁéﬁmmergﬁmrmoa “QEtBhltsQEt agsdeds for
substltutlons addi.ti ons,. del eti /or inse Oﬂéﬁ
initigangrsgarehes o findd SFaptaing theme ¢ ¢ wpTipitg afér?’"ﬁﬁ‘!ﬁ 1
dlrebﬁm Bl@ﬂ%&bl@ keﬁﬂen@é fok RefaeR@RdRthupaley/dighhen ecorscan & increased.
ni s

iye a.native tuno The
Cur@ﬂ%f&ﬁcomaf%ewlm%@ ?ﬂfeml??“S? S%“é*c'én‘ilsﬁﬂé %ﬁsM(feW“d
scotd WrARRR of ABcKIRY reSiBNb] dhiy 0P aikiSS GRAAL socte (4F asmdishthg
erein. The term"variants" also enco
resigNSHAHAYB 50). i AN RoId SHISENERT A PRI Spisgihyo calcnlate the
cm&%%@éd sebré2 tﬂQteﬁ’ﬂ/ JEQRd ?&43 ifh dirﬁbtnaﬁidbhalgﬂ athen: ﬂlle e
e 0|msns en I Ve I ov.il des soae
Uy R BEA SEAe Lo OGP QBT LS LB VST AP VIS the
cuniumgﬁ &Sre%csct@ Bérb tﬁﬂlﬁ&ltﬁv Fhe weheaunaiatios qﬂsna QEmbrieﬁgatmal
0 or ment a ne Oor nopre
scogesee QTR 1 g obsiBa eaienta o cothots Dok St et

parddictird Wel, oM X dekeSmin® iR REdsRRity MallspesddPthe ABgntient. T8 BLASTN

abo 5 2 30, 40, 50, 75,
pm&'&‘ﬁ%‘%‘j%k’BP‘?‘ﬁW%ﬁ) er s Se S w&@?&‘h@%&&? P dh giRgplarign,
(E) 6F 107M=8, N-4 ahd1£cofAHSHNE Bothl st Foelathidb adid seaences| the as

Lt S i e, R HeERon ) 1o, nd o

BLOSUSIGE Qﬁhﬁg(ﬁlatnmﬂﬂelﬂkbff &emgncbffp%mn Adag ScruisH 86:10915

(1 9%93%#@1@3“3 (gi o? ?& expgftetmn (é)of légNl-——g%\F %@n a %q%%pam%%(%both
strandsl, 102, 103, etc.; 150, 151, 152, 153, etc.
i ncluding all |ntegers t hrough 200-500; 10 500- 1, 000,

Theﬂ!l%ﬂ’l%gdritﬁiﬁ alsJ prefoltfd d’d?ddﬁﬂuﬁf)iﬂa@ﬁs oftthe éil€larity B&&8dn two

seap g iee it SN &GP Sotru Aot £, 8 ST

On%é&ur@Bhﬁhﬂ%ﬁ@i@hﬂ)&ﬁéBLﬁm hlgﬁ&hxﬁﬁﬂﬁ@irﬁ:ﬂﬁst sum probability

R bch Tvidesan iordinasgieorpatli gy Roich SRR R 0.

nuchBtldel di @minoleeid séquedves wb&Ild bdeai Wy chue.afdr ckﬂﬁ;gé h nﬂﬁgic wid i‘

ans derabl% It is 15t refo e contelﬁl ﬁged t hat £
confARPLITE s H AT T ABEISL TrOHONAY HdgoBaisth o
the lea@muewedcxd td\lrl]lﬁ FefértiRe h\?ﬂa& acid5in s xhar aaaﬁarmﬂod hm_retmfﬂgbiy less
i.mt t eas repar n and use in the
thap ghou( a%é'ﬂ???rﬁ' %ffﬁ qﬁﬁl&‘ gé * For exanpl e,
illustrative DNA s%gnents Mﬁth total |engths of about

POLYNYS-EQHRT: COMFOSIIIONS 3000, about 2,000, about

1, 000, about 500. about 200, about 100 ab&$} 50, base
As sl hegeinfhe et TONAsrgmenta and palynycieqtide) avfrrgo 4N A molecule

thai Hab BéelBsdiafik Fred OF toRANGhbE): DNLoRHRIRE ek, Therdford)s BINA
in many i nplenentations of this invention.
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Moreover, it wll be appreciated by those of ordinary
skill in the art that, as a result of the degeneracy
of the genet|c code, there are many nucl e 006/004319
VR YNENIEL t hat encode a pol ypeptide as descri be
herein. Some of these pol ynucl eoti des bear m ni nal

codivg & hy?ebﬁdd”t%fs@@i Dria, ﬁgﬂdﬁﬂﬁﬁcoﬁﬁum nye oraiore/@ding

segéNT B
gene. hbne cl eot i h due .t 5
seaifpes v ar BB SRRT Bk PSS P g R st B
of tHeQ cm:oﬁi\ﬂd%}h}ie Di;]m st i3 loblalied: nlgcl?ded vﬁthtn thenea::ijq/:SMA
ol ynucl eot i des, t hat e optimgze ummarn. and/ or
st PO HIToe! Be P Ghom s S amaller FPgRet agygements
and 4RO R3SorfNIREN Vétkdid) inchi@ing Foyexamble GildsthidsSeeiizn phagemidsyphogs)
herei n are within the scope of the present invention.
virupgs) agd dhe like.o endogenous genes that are altered as a
result of one or npre nutations, such as g&{etl
As will e updspstood o g salisd 7 et EDIA Se@eAa OF BiRFYFELON ohp
mclﬁcﬁasééhttrhlg SeqUERNAS, BF-dRhGHHIE kil f1RYhid-BiebdddSafhentRdt andaMBeran

altered structure or function. Alleles ma

 engingpsert gene SEgMERIP gt CXPYRRISH TERYLHE AR IR SXPISH OFF ¥°A%S’ polypeptides,

G%@aﬁdﬂmm&e Slghse d thiy Ol rlaRiral 9 (a0, SaicalTRE SyrRiRERIF b8
conparlson 2006/ 117240 PCTI EP2006/ 004319

th ¢ o pRme. ECT| DE | DENTI FI CATI ON AND CHARACTERI ZATI ON

Pol ynucl eoti des may be identified, prepared and/or
“Isqlnmg "raguseddwreins megps that/a palynaclpetide éqsyb%mtxw gway from other
wdﬁngtségladcﬁ%' el thEGRY N @égmeﬁﬂfoe@ﬂ@ Bdttdin 1afzepOHbAY- TR lated €

entified, as described in nore detail bel ow,

coding D%‘r suahian lprge chiomosamal frggromiscomriher fipgtional genes or polypeptide
codfng E’%on@sép&iuﬁ‘k Gflis m RIRd PNA cbgnfent asrighRNESIAA) atd s

l'east two fold greater i n a tunor. than in nornal
not gxcduly genea ar ding ragione tter pdded o the segpent e hekagdaf “Hé"s ay
provi ded herein). Such screens nmay be perforne for
As willhepecognizeddiy thy shilley artiean quﬁneﬁ@mdﬁwa}(bﬂé%l f"!ffed (caging
or aﬂ&s“éf?sre?‘ﬁr'}ﬁll;lgs ed TRINUH A5 WA (gondnide D 6r%g§hétﬁm RNA

essen y as escrlbed by Schena et at

molegiins. RNA molesgles dludoHnANAgmiegules 99 conipif intiens @ et
conf@ poncP (oQa%NﬁlfHolleculéﬁlaéjone B:bne ﬂ&ﬁergﬁ]ndgﬂ}ﬁ@:\ Mulésl 9/917:)1 He not

ternativ ynucleotldes may

confaUBNAIGHersh U T WA GORInE SSABRSEUBSY, i FEiop 6 PEFSRS
w:tﬂf? § 951&19.@@0&@ ST re?n':}ﬁ 'ﬂw@tﬁloM anll ¥ B@l&ﬁ}élegﬁdeﬁnﬁﬁﬁdt Sieed o Be

['ynucl eot| des nay anplified via polynerase chai n

Ilﬂkﬁ‘éﬁ’cqtheéWOKemand/Fbﬁf"PNﬂ wateiialy oach, sequence-specific
primers may be designed based on the sequences
Polyuoleotifissimpepasinmisc amativerepqudses (as eheadegenens sedppuas dhaf sncades
A@bbggfyﬂrrf At enocﬁr ﬁvbﬁgn Reredr) BPJnX)néb‘ﬁ{pﬁgé 4 ] ortarb?ologcal or

sent 1 nvéntio be Used to 1'solate a ful
antigenigyfunctiposl eavivaient af syeh 4 gepnencs.  Rohapgleqtide gaﬂantamlw cﬂﬂwﬂ one
or rwp bR S.,d&Pﬁ!é Aelé%ﬁsra\ah/opﬁgmnw kur&nacaefgbnbed below

n such techniques, a_library (cDNA or
preigaahbrnawg»thﬁtéhegwm%vfﬁbe Bpeded polmra}*%e lﬁ;mtymﬁhﬁs‘t i de

relaﬂ(ré)tla%%a e tﬁﬁbr’ﬁ&teﬁn S'yhd @Rbion R imAftRbdehickpéf thmencoded
Preferably, library is size-selected to include

polymp@@mwwdlyés asspsptRs fessFiPadeharein. g ferasvaraptsaplin be

encBihfds&s h6Holbus géﬂ?@ﬁﬂeﬁd/geﬁlgoé inand upstream regions of
genes. Genomc libraries are preferred for obtaining

20 introns and extending 5 sequences.
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For hybridi zation techni ques, a partial sequence may
be | abeled (e.g., by nick-translation or end Iabellng
with 32P) using well known techniques. &goggh
BR&AH hage library is then generally screene
hybridizing filters containing denatured bacteri al

In a&dMichal @sholigients) theiesentinteaiion pravies asginted pakyousiotiddsiand t he

| abel ed pr.obe (see Sanbr.ook. et
PoRFSIFS PTG BSPaE EPg AT S AT Ol et o or
conﬁ%h@ﬁtb@&o e dﬁhrmmhe?é@le}s&b esctléséd herein. Eomaardldd an d
t he is isqglated for further analysi.s cfg?
polsJeqies epp At Tahs PP A SPRARE Ak Ao 15,20 1P AT S,
75, SO0 LSON 2D, BOO, 460) 5000t 090 @md?canugmngmlqondmfoxfemmtemé
artial_ se nce and,.a r fraomthe v .
the fegup e i GoPa s ! Al e B I Plsn. 1witlbe
reacgrxz ﬂﬁdeﬁt&ila tha®“in@enddiate/lepis” o tlim:bﬁtexlynﬁednapxm leapticheowmes the
e conplete s e
quols Sty ok EcKind GBS, S An s StvOh Ve hEReP o i 25
etc. SK0] Y, 10, ﬂ)alaumo 15a] messs dhgincleding all m@gmmdugmmmsg)o,
se uena an then be assenbled into a single
5001 JkeDg W 2006/ 117240 PCT/ EP2006/ 004319
sequence. A full |epgth cDNA nol ecul e can er at d
Thewylwvcé%ﬁlﬁﬁgf theiPresent Imvention, pr fragmen! ?’fﬁf’fﬁéﬁ"ﬁ REGiR lenedh of
the éﬁm@%ﬁﬁﬁﬁ itsé¥, iRy Babdmihed withlbeieEDNAGeqUATRE,Blich as promoters,
nmpl1 fication technlques for obtaining,a.full . Ien th
polyag e tion SeplfeHEoRA SrHrLpLTEYRe S LN Fleesiey PR
codﬁlg @égn{eﬁe Nl GHeaike, saéthatithetraivérall lehgth GRN @R bbmldeﬁbly It is

NN W M T RENTE A T R

mtl@!lm kdtzfl ﬂéﬁ@th'p%ﬂerﬂilﬁ@elné:ﬁmﬁmw tmyselb@pﬁﬁﬁatgﬂedd useiim@e for
sof t war e vvel% knowg1 H tlﬁ;‘{ Pr i tme{%tozil

mteaﬁ*eéfr%cpﬁlbmgm?z*'@,ewmd Bt xroRle;i “SFé‘thi FRAPSTIS ™

lengIXHr@Bdut 04,000 ado8E5D00,2606t 3aomdaba,nna@do bout 1000} bogres00, about
sequence at t g%er at.ures of

200, oD cArout S0 GPag A I pthoAse o ke d e sigg al At o .

leng@hy al@ \COrtbAR RO b8 asaﬁﬂnm&z}aﬁ@&mm@bns bf thisdnvifition.
contiguous sequence. One such anplification technique

Mofe%vér er@ﬂlSo% a ﬁ%n‘t&ﬁ?y thése OF brainfily skill in thBla€ that, &C4 @eultREshe
whi ch uses restriction_enz nes to

s@@ﬁw af Ge amiafag?ﬁﬁﬁ‘@er? He PRy S IsRkfeseRieRsss Bt fe agene .
polfaasucferaaeégeﬁued ihSrein €OmE bf thésk lyxzuadod@des bétk maiiBhigooREY to
t|on and used as a te ¥w duet
the av Be35AYSHFS FFBRE NP BYAEG NP ? %af’lv(%%“ %H}abﬁ‘ry ue to
d.fﬁ%ﬁ&s th RflorAlsh& ddpkdi ficaflp @Jrﬂcifdl'ated]!ﬁr theesterRMdmen@d, fog ent
to a Bgrtlal sequence %@be retr mx@&y i
exaimps| PP pPEckofigss that flg oBHTBIZP Fbryrpgn ghd/p CAN B AN
FurtheR) bNldIBof SR @6nek bémg rﬁmigltﬂe mMud]&?ﬂ@ﬁquéﬁh& padVﬁHetlﬁlbrend are
ences ca ec 0 a se
withis Disppneof ba prest vemon L ATUSHAS saes G Bt alp yieeed os
resuﬂﬁ&‘bﬁéioﬂﬁérgﬁhtaﬁ&ﬁpsuﬁh s dg&h&rﬁ?adﬂﬂﬁmh anklRg Eubstitutidns of
variation on edur e ch .e oys WO
ucpfdd, The yesing & e mo e ntay i Ferd SR BEF Bn sl Rswpropser
funttioamalliBies HEPYYYIdERIGEEENTR standard Rckifigies (stichchs hybridf2ation,
96/ 38591. ﬁgﬁ&her such techni que is knomn as "rapid
am%ﬂ'#ﬁl“l‘q“l and/pr afpbase seqUEiGs CURPANSON)y RACE. This techni que

i nvol ves the use of an internal priner and an externa
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prinmer, which hybridizes to a polyA region or vector
sequence, to identify sequences that are 5 and 3' of

a known sequence. Additional techniques 'gﬁhﬂﬂﬁmammns
v@éﬁ?ﬂ?@“&CR (Lagerstromet at, PCR Methods Applic

1:111-19 (1991)) and wal king PCR (Parker et al., Nucl.
POIACNUCLEOTIDE IDENPIRCATION AND CHARACTERIZAHON d S
enpl oyi ng anplification may al so be enployed to

PolyRiiiditiBesIndybe ideh 6] fregubidAnd/enmaiputated using eny efiarvariety of well
i nstances, it is possib

csnBipiarbBaby. EPRpapie ApPhmuan paL e gt Ffdiea 60

mor@&&&ﬁ%gﬁd b? SeERIng @ rﬂn&@a&a&Sﬁ“&D}d&i fabauer-asonidtedexptebsicn (i.c.,
avai | abl e

rom nBank Searc es for i.ng- TS
expragtipn S 5Ty RSO HrRl IR onies i st e Ao
usingla Q&Fé&ﬁat{ve aﬁay proveldd %t TSich adtfredme fmpy bamﬂfosm;h foE@Rmple,
e use at e n ous
using éémtmé@wwaw ligﬂi%g{‘ CAmAceQRlitkR e e ?‘Eﬂ["a‘m (and
esseRiMIgiab 8dcriitd bABeHekSdr &l Frog datidcad. f&:agm 93S0612—9 0610 (1996)

bt e Rl o a7 AL ey

poljn‘]c‘.‘l&ﬁiﬁésQﬁh He@nylifiedl fR@d ¢DieA §ﬁﬁm‘ahﬁﬁﬂ cdlls ekpresging theproteins

Wﬁféé‘%%%%%%%&‘?m g‘@ 8? f?(’%}%eggﬁ%sv?e’ﬁﬁelr Sy

polyieYasd amuﬁestu?m(pmq FFﬁi'ltﬁlﬁiﬁgrdBNA s@bmemﬂictpumdrs mexy e
expreSS|on of a po [ e in pro e

desigesd|based Baéletsﬁﬂums PR %‘/@&‘7"% °? ﬁresyﬁme{%sgezt
code, othe sequences that .encode sqﬁ %ﬂ? o fuil

An prplifigd a@’ﬂ@}r ofp HOEYHE%‘W&H%\?‘T‘K}“ RIGRERABY BTN T §° ale

Tengtif Qéﬁ@ B6M a5BXabRAibdr P (L, A0, 3ilidrdulves eDNAJbearpasingwvyld known

used to clone and expr ven
s iinget seBRaeD p oS DB S erreRo e pind e o
mor@%b‘ M Pratids nkd’s SafdibEe ﬁoﬂﬁh;ﬁﬂ'ﬁﬂﬁmt Brefetdbly  tibtarysis

tlde enco sequences SESS
R B (R A I s e e
iderfRibRALS TaREl umean Raiohs SgeRds. BERGAE Hirhries amrpreferiedlﬂymﬂ)tammg
host can be selected to increase the rate of protein
intrgRs SRd eXEIINE Sy SAABENSToduce a reconbi nant RNA transcr i pt
havi ng desirabl e properti

ForipgbrdAgE RS, RBE G Rt I UF Pt Gy REEHFIol &

endtlﬁlfehﬁ\g?‘ﬁh'ﬁ 8y ding &Y kﬁé\ﬁlgteéiﬁﬁ]uw @Ebacﬂaﬁall\zbb&wﬂﬁﬁhagé ligary is
pol ynucl eot’i de sequences

of the p eseni. i nv an
themgengrally srevspesbyybrizin %&?&t §/j ’h@
1awﬁ§ éontathnsgﬂlﬁge Piuad) With tHeQdb¥Re Bﬁobd@e@&ﬂﬂﬁdokgt &g qmdes

for a varil e of reasons 1. .NC u
Cloniy: dilbsratopamgh 2O P rgapE Stk a7 Risa e e sttty
expBRtdA Od ETNES ﬁslxmtesaffmt fiftheg @dBysRI eﬂNatclonEnﬁaya:eanmzed to
DNA shufflin ra don1 fragnment a
et A BRSO ST PO OR Gl B8 & Pimer from the
parfilis&RBite hRO4 xﬂﬂ&ﬁﬁﬁx\’chb&cﬁﬂ m&&dnﬁmnq:lagnmmﬁal sdqeences may
nucl eot i de uence sites eg elg:et] ema then
be BPPABRIGTS TV ALY CEBo Xt ePpE RSy The calrit ffieheiay
be &dtéridfned a&:ﬁgemﬂw GRBM RS, witichadytisvohe, gendnaing @ scr@sl oﬁdeletlon

clogersefl"gé reeglﬁtmg erer?appmg sequences can then be assembled into a single contiguous
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splice variants, or introduce nutations, and so forth.
I n anot her enbodi nent of the invention, natural

or reconbi nant nucleic acid (¥E%%?%ﬁw&ﬁ%3
“@ggP%BZ %d to a heterol ogous sequence to encode a

fusion protein. For 25 exanple, to screen peptide
sequenda) Al ful fenfth cDNAhhdleculzrcan b geparhtpdbyligating suitahle fragmentsy

na e usefu] to encode a chinmeric protein that can
usin 8¥9 "By a connerC|aIIy avai | abl e anti body. A

Alteg;g\g:g)g&g{egu? @%e%r@%pglah% gcrr]:ﬁj\q G For o%téln?ngcaoﬂfli‘ gth%odmg
sequefde)idRd ﬂﬁlﬁﬂﬂﬂdb@%@eWMCmﬂntqhes ielificationgogeperally

h d
per ea{r%é@{g&ciﬁﬁwe?w b sty ROl s o et Wpertorm
the mligwwn dfep. S&%@meﬁbm&gﬂwng fotexhmpie] spibiarpwpll kubem in

th T P AT ORGP PSR e O bl o g 0%

and Mlngsgito&te etseq{}uﬁb at tﬁﬁﬂeﬁkﬁur&&ﬁ'gbcﬁyRWC to BC. Tm:nmlﬂlﬁsd 223
S
reslmaaz%vzwg@g)as Ssiipetbosnas SemppaseR R aSoRate 2

contfiub®¥sé@iehdec! y, the pro tein |tself may be produced
usi ng chem cal nethods to synthesize the amno acid

Onc%ﬁall&mﬁcmm fchfiqué Wﬁmcdrﬁ@cm&eearr@ﬂi bric Wiidh 6iceio Res. F®18186
exa

pept.i de synt hesis or med usin
(19853 VB sobIPEI 4SS B AP eie & CPRBBR e BB B o
gene’ Ofhe 2 gmeaid m&m&mzﬂﬁﬁm&%&ﬁﬂﬁ tedtivh hﬁtﬁfsbcsasnﬂgmﬂlﬁe for
achi eved, for exanpl in e, Bgr431A tJde h,
POy ik GUGRLPT S RV EPTHAE KRR gD i Highrproact
sequthérk H&ﬁ&!teﬁtqg a E&Bﬁl's@ﬁeﬁéh‘ﬂ%@ bé bﬂﬁ‘i&v&nﬁy a’i:llﬂh‘ﬁc:{lidfl wﬁm agrifgr to a
preparative

i gh performance oat 0 h
lmkeréeyemeen% 8 gm%rfpec P ajkpawvn fg@% qﬂﬁ @?ﬁ‘o‘%ﬁ‘@& HEar
typx?dlly@@d_] %Hlteﬂf’to a éetl&&ﬁbh l).r;inf _alu_lﬁt;lhﬁﬁncﬁﬂﬁnﬂht ﬁ*"‘“"fﬁhf‘ﬁ bﬁmmj?ﬁ at

avai l able.in ar e .conposition o e n icC
secqgd ,aflware&ge%%@w TBHE ogioB Aggh o 48t TRredYTE %}2‘?" Joys
two SRR Mt MitialeRex@nsior 1h6p]EdI@dire&ﬁbnd &gmaﬁﬂtnbﬁtﬂ squaredsr e) .
aesigid B Ddssn; Kanfen s Epiqus SRR, Spideffpaign o
cDNWERITYorH AGE:  THiY/tedHARGE chf’:lﬁﬁ/t‘ﬁer usﬁ ofeni intentalsiinegarciae rkembl
ces from ot her prot.ei
Prirar TP 1§ SPULTA E8 ORvepier FATh oT WEREY Fegfoncihatar
5* afd Stet akﬁo\amqag&. addiidhal ealihlﬂqxley prefutie chp;uut PER (I.Lagérsrfwn de
ces  enc t 0 ti c n
ot BER AR el i RSP Bt PRk PR p ks LG ML B Res
19: SBEQJGG SO0 Okert rfwthodb exepl]?ylﬂg Mﬁﬂtﬂnntloiﬁna)dalso he cmp‘lbgdmts
t.he cess el enents for the transcription an
°m??5ﬁ@ﬁgﬁﬁﬁﬁﬁ% ?m%'?nserted codi ng squence Met hods
whi.ch are wel | own to t n the t. y
In it SEanes P PP kb b PG N Faled BrpRis 1
seqEcRERd PRIVETRd W@pﬁge@seﬁﬁdnwepmsgﬁdﬂibawn gueh wihflnandlable from
ropri transcri onal and.transl ati,ona
Geralh ot iches T e B PRt PRy i e Pis P B8 el Biekeh
profifs {eqC, mUBIl]HnﬁxSTSBym}hE)t ardl stehcEBTs t‘imgsbqa uskd ¢b genergieao
enetic .reconbi nat 20 techni que
conflgs 1) r e Teaisisr Bilensth NA Syt e Eyeifinsa oy
analygib of gehorhie fiuneras. (2000), and Ausubel et al., Current
Protocols in Ml ecul ar Biology (updated annually).
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A variety of expression vector/host systens may be

utilized to contain and express pol ynucl eotide

se uences. These include, but are not Iirﬁgéyiﬂwa

%U? nlsns such as Dbacteria transforne mntﬁmung

reconblnant bact eri ophage, plasm d, or cosm d DNA
POISVIUEEEOTIDE EXPRESSION INE0OST CERDSf or med with yeast

expression vectors; insect cell systems infected with
In oﬁs&rf eribo@RAS SFthO Mhvifich %@nﬁdeogde selpsencds ov fragnsshts tiwreafiwhich

cell systens transformed, with. vir expr ess
encode pelpeptides ofthe inventiopsqc PPRiciSg l‘J'WP?PgP “&‘{ﬁ}ﬁ% fheteoh o
may m@%%d% %ébédalﬁnan-fm xﬁ\fleculbk toh:lubét@k;&éﬂsﬁh ofx palgmepiiderin
vectors

sopropeEheSt ol e B GTTIIeE AL i St DDA '

seqvﬁﬁ&b‘ FACRSode RIS BRI yitie same Gﬁ@pﬁlﬁﬁ%hm}y eysieslent amino atlﬂl ose
30 non-transl ated regi ons o nhancer

Sequges oY Broasecd i ihss SoPREN BRI B 100F E XS
pob? pi@s.act with host cellular proteins to carry out
ranscription and translation. Such elenents nmay vary
As Wil bk Odekstodli bg %E@of@ﬁﬂ i 8 art fil Bidyl Bé- ad RGeS ko8 irfstagces to
vector system and host 31 WD 20061117240
produgsTpalyPROIlS/c0EMTiBanCleRtide FeABRnces ASsesingREr-naprally, preug

coddrls A7 EXdniDie, EddoRd ettty affaitiR MarprEHHRYOLiS or dulilﬁ-ythﬁillﬁg can be
constitutive and inducible pronoters,
selegted todncasspt the Talf R RIS SRPFRGSION OTHQRIORHE éF%WE‘P@FnB&J"?“ trénscript
havi'n?q !E)Eroﬁérﬁém;ueﬁ £ sHAGNiIfEShitR 18HgE thah tha 6Za éneeript er
t he ESCRI PT phagenid (Stratagene, La Jolla,

genezatpd from thematneatlyRqon IS ACIERFS( G bco BRL, Gai t her sbur g,
MD) and the 5 |like may be used. In panmalian cel
Mow dhecpolynelenside pequencesif e PFRESIC HIYCISIOR S hsyengipgsRd using
ekAY KIS HR YR i o ENE hRdr :pb'lypdbﬁﬂ@énbﬁﬂng sefuehdes fo a
i

nec ssary to generate a cell ne th

Va"mxlc’f feptons, @ts’bid@s byfnot Hsiteddpy fprations s mglfaaﬂw Uohive
pm&% NSV dr g?pres‘éi%ﬁ Bﬂﬁ@ g Eﬁﬂu& NFo?édéingé, DNABYuffBiyg li3*a'andcom

vant ageously used an appropriate sele Fﬁ@ b
fragmenteiégn angd ﬁCBaeqS@mbaa ofgmf@@mt%m#&m%?‘wa#g@k% & %y e
used %%&iﬁ&r ﬂ@ﬁu@é‘otﬁ@ bR GdnREL. MORGiNIEH, Bitk-diRoRd hﬂ&g&tﬁﬁs miﬁ)be used

I ntended for the expressed polypeptlde
to ingert AEW a@ﬁg@tnwm alier é’é’“’éﬂé“?‘i’é@%ﬁ%’ﬁﬁ chagge codon] RFBﬁe P"’{hﬁs

spuhm&ﬁtg QPindbaRPiulAEHsSmd s¥ &#thOr S whi ch di rect hl gh
[ evel expression of f usi on proteins that are readily

In aﬂb’tﬁér fehfB il oPfhe mﬁnon%ﬁﬁ’al VeRédifiddSor r%hibﬂﬁmt nbél&m akie
lTmted to, he multifunctional E col i Snln
seqmmqes@wrbwsatmo\aéetp@moweqv% s g protein.

exa(ngfer t@tsa'g btidel 1{brafied fobinhBRors SERLRPERide RARALY, ﬂgmim useful to
of I nterest nmay be |igated |nt ,%Q
cnoiach iroac protaimBaygen he seew@ﬁf&@sa SRS Hidt
fusM? bm?eﬁ\gmsf‘ﬁso%ékéﬁ SRsRRo donfiPd SletRBge sfté loeat&ﬂie&ﬁécﬁ thedase
that a hybrid proteln i s produced; pl ors (Van
polmek@e&mwwyn ﬂBuhstth@a‘@rﬁm‘% aeqsglﬁ% 58 gtﬂb

poleg&%)rﬁay lﬁ"é@a&e’&@n& pifified ¥Ry Erovietit AEteroloBbusnigay. Madi son,

may al so be used to express foreign

QAc\éP&B&mgeédeéﬁedfﬂdWF%dQ Fay B¢ fnthediZed, 18 bR bhingae, Lﬁng

ransferase n general, such fu ion ?%ﬁé%
chegrieal metheds well M@ﬁheeaa%(mﬁas%heﬁm B gl et
Sercﬁﬂ biis P33 (@0RDR R Q1 L Mc UuidaREN g WprOSB-MQMO))
| owed by elution in the presence of free

glutathlone Protei ns made3pn such systens nmaybe
desi gned to include
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heparin, thronmbin, or factor XA protease cl eavage
sites so that the cloned polypeptide of interest can
be rel eased fromthe GST moiety at will. Igpdhs&ant
VEL PR ces cerevisiae, a number of vectors
containing constitutive or 25 inducible pronoters
Alteﬁidﬁﬁlﬁ thephdidintitéebGhaybe prodacd tnhmg)med)mbnettmla tR@ptheviae thee

ittt AR e o T st

can BSRPOmMIYARKAg PAridié solidPhas Sachiiques (Roberge erad, Srimrde 2601262204

1955 e B o DR GP. Br GAR By S0 s L8 33 gl

S fﬁbdiﬁl‘(ﬂ@ﬂ&ﬁmhﬁf PaloAMSICAS the 35S and 19S pronoters of
ynCaIW may be used alone or in conbination with the 30

A n&‘lg %ﬂt %b?'b@ SublstaRtially Mﬁﬂeﬁ b @fﬁpirﬁti)/e highipeiformance
o Tttt (el h o Br oot

(19535)%F9ﬁ1§{o%mgﬂ¥ b16 Rchiiqis v(as(f&'léii Te a0 ThE cqmpEBiB@]of the synthetic
1671- 168 1984 Bro e.et a

peptidzs mapbe @4@“{09@8&5“1“032' MF?HH’E%% .+ the Edman
deg;%@.%&%%@&ﬁée@ Q’&ﬁﬁﬁnal?'ntﬂc Mihinb a¢id Séquétice of a%ﬁwl:ﬁtﬁieﬂrw patt

ffer. 17:85 9 ese con
therpnf, may healiered during direst pYngiies E'lé’?’ ‘?"§°‘B{’} nefl “FE‘EP et a4 With
sequeh@9 HbAMRE profding, or Bﬁﬁt edTR6l pRtied atvakdns patgdepiide.

Such techniques are escribed in a nunber of general ly

In oftePlolRHES aldBi I8 PBlyicpB&, the nlcleotitOfgSentéd enMBanw pollypéptide,
Year book of Science and Technolo%eyg 191-

or fnetgm) quivalents, maydbs &5W§th ARRRRRTIA| egsion ﬁgcéta, lte a vector

whiSPRh&HS (R neQk4REMnS 6 thd tdnSdrpEén anﬁ%n@(ﬂﬁ‘ﬁf the inkditedNe
such system Autogfapha californic

coding Sepmense-oMetiods which arawsibgpown o thass 4 ”&‘Fé’&'sary bepged to

contrel &ﬁl%ssﬁd?;r\@bt&@ c&ﬁﬂﬁﬁg keﬂuéﬁ@é&%ﬁdﬁfg& poheptine bﬂﬁtetéalahds
or in Trichoplusia |arvae.

nces e

appmn%téﬁwwomwdo@"&lﬁfmé‘&%w slemenio, I Res AP FC r@eér 3o

recdXibitaREDNA tétfiniques Ugmhétf tdcAiqies) ab Qdﬁwdgegai&eecoﬁnbdlaﬁﬁna&&ﬁ
under control of the onhegrln r onot b Sucgﬁs %

techpisups pERAassrgd B Sapiepol 81 47 pdBter r“% S Il

(20605618 IAubube! 4Pl Yuedhd ma@amemlmwmomggl (uppatedindeally).
reconbi nant virus | acking coat protein. The

A vﬁr@e@yomxﬁ@ﬁfon%&&%& spRems B behbliztaeslcontah dnBlegséss f or
exanp . frugiperda cells or Tri.chopl usia,larvae in

polmplewdsﬁ@uwwﬂgﬁe%“%fm e gk lizited fh, {PigEO0TRARISME SYS 3

bac{egﬁ] galshahel Wih RtombiBhtacteehbge, plaasld, obedsmid DSAAxpr@ssion

:3224-3227. (1994)). 15 In manmul j an h st _cel.

vecisEirER NSToIeA P 4SBT LR BF: B3Pt SIS B

vmﬁ\éﬁ’ﬁrl:s'éﬁh Qectors Qlg., DYGUIVires); plaht eas@aemhm.efoaﬁedadMs rus
is used as an expression vect @ﬁgnces encgﬂhﬂgr

CXPESYIY B & BofauiHewr BpaigHipise %éf’ 9 Rgsaic YHus:

witR BRI dxphssidnde&6rs (4.1 Tildt PBRIER|phisinie); ol eall systems.
consisting of the late pronoter and tripartite | eader

The* QAN El8men1$*2R F‘kglﬁﬁoﬂy@etﬁleﬁlﬁﬂ"pr&&ﬂ @dn e&breﬁﬁon%ctﬁ&re those
region of the viral genone 5%? g§%g {0 obtaup

o FBRIEd (REIONS Ok iR YoRtof-nbs CerS BEIOIETS P @y ButEpsiafeq fglons--

whieR lnYd?RP itk Bosk Beliuldf froleR td Wy otittahstripticagad trénsfatien kSuch

Proc. Natl. Acad. Sci. U, S, A _81:3655-3659 3
cleT ARS8 YO, R P Toh seEa ony R ¥peigt e i host
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Rous sarcoma virus (RSV) enhancer, may be used to
i ncrease expression in manmal i an host cells. Mthods

and protocols for working with adenovirus

W%@ﬂ“&%é’ﬂ“i n Wl d, Adenovirus Methods and Pro oé%’fxg,sﬁ

1998. Additional references regardi ng use of
uﬁli@l\ggﬁﬂ\ﬁ:ndh%& o?&ﬁuaswsen_';ailaﬂ a:mrafnﬂhaﬁmh elegnemlﬁmA i udingdmnstmwe

Medi ca ctionary, Biblioagr n nnot at
and RgGibF BIOMOIFFERY B Yord ook xaals b catine B RS Elems..
inddcif%'%e_t;ir@h&?@?&hemimk ﬁyﬁm)lao?;ﬁ&ndi& ommeanmgnmm_ geotid

efficien [ se ce encodi
(Strgageye & teliaeCHID) prSPORIT plagaeh{Cibes RRE-cOfifictshele Mpband the
likem&bé adell O rAsiRdlian Béll s_yﬁé!rh@gﬁ:ﬁiommnel memat e liﬂxmseﬁom

ere sequences encodin e po eptide, i .

margIpglien 4iPYSERATE BTG %ggﬁ@ ‘Eﬁﬁf@éﬁﬁ@&%ﬁﬁ%&%“‘i‘r‘a’e that
contaiis SfltpR copibofititeqiefidc@hEdditza pokypeptids ivedory Bastdon SVWD or

addi ti onal tr?nsc %@EI onal or .«Eeﬁeﬁ ﬁll ati.onal control

EB gy, bt advanigeeppsiyis an SpRIapILe 588 here only

codi ng sequence, or a portion thereof, | i erted
I ng g P tgA%ge S

In baskesgbsysigms.anmRerf PRFREROR WtoryPaydespiss g upon the use

interrdd $dr e ek fiRssBE 1o RO FOQABhPle, vHRA gt qugntitidéeardRésded, for

Initiation codon should be provided.. Furthernore he
example £qr the; inductenpf antibodigs vertqe Whish difret high feyql expressign h{f“sw“
protEin@ Bt drOreSIS PuBfidd mdYHeAbddO BudH vebtd itMide, Mt ard idilimited to,

Exogenous transl ational e|enments apd %m?n
the BRUBHSTIRLE 50/ BTITBA0 GHRICSIOR 4IRS suh 633 and

Einivehich theselehtLaneatiing thd polypeptiie SF inferedbuiayie ligated int
(Str?ﬁ%g?ged b‘;/_ the i ncl usi on _ofp enh ers #Tﬁgﬁ g;g :o
the yasior BpfFams; wath sgauepese f%é‘ﬁ%‘tﬂ"ﬁ?"‘%‘@ R’fet@v‘s‘g i’ﬁﬂ?“@ﬁ fegidues
of htosifﬁ:hb@ tEb ﬁ;ﬁt at rtdﬁﬁlgi ﬂ)rg‘lméed; PIN t/%_&}ré (Vi [-gélw&Sé:husteE, J.

charf et a esults. Pr : er. ; -
ok e 25 S103 S50 BN anior . PGER Mocpis A Riaesy Matioch S35
may Mo Heiu&gqmﬂﬂrésy foréigrd Wﬁt {des isff@sicﬁﬂi:}%t teigSwitnglodathidne SE _

i nserted sequences .of .to process e expressed pratein
tanp s (ISR i AR RF BHOM BERS S oaHIF B R RS pe Bges
frorR glsé/cmléns ismsdrpﬂdngsl g!u?abﬁﬂneag@o%(b&?dh ifdniotvlediby_t ¢iytion in the

acetyl ation, . carboxyl ati on. cosyl ati.on,, .
presshGs<i ek §RARIaBR, TIPIci s Bk gytemz e dgpigned to include
hephi®t§ tm&d&tﬂﬂ,fs:k ﬁi:ioﬂ?{_& protésRe a&&hgegsitmomlm the Ehﬂ&m(ljmeptide of
. "prepro” formof t roteln.may al so be used to
mntepesigan F’? eéseég‘]i"fneth"t Bg'ﬁg]g}epq %W,‘l['r?ol ding and/or

function. Different host cells such as, CHO, Hela
In theryepst, SApghotpytyees cerevigias a Tumber O vaqiaReoImecPRSUBIENE OF oy
indfﬂﬂﬂ@ﬁrleﬁ?i;érs%ﬁkfﬂl B B?’_ﬂaﬁﬁft_@f, hiSéHoCoxi®3é) and BGH nfag be Gd¢d@NFg@OSt -

transl ational actiyi s, may be, chgsen e
revigy. seschushibsy thqf-c(wrvaﬁn%ﬁ&“w 5@2@%3 moflg%ﬂggﬁgf@g‘én

protein. For long-term high-yield production of |
In cagss HHEE RNk EXPROBHCB; VRYOTS steapRleing SHression 6%"‘3‘5?“2?& feeding y

poliyeBiRE haf be drflen X AIVE & nuifiber bf proM6ters\WRbrCR arfifla,¥inkl promoters
Xpress a nucl eotide of interest nma

e pol y y be . .
such pHE 32596 458 BTOTGIeRs,05 CaMY TBHY s deadgiose G A hiBgHioB it b
omé’éaﬂe%her%&d&ﬁdéfﬁoﬁfﬂ{ﬁ?ﬂi‘il%ﬂhﬂs@ mlmaw @lrsomnﬂﬁgsnp UStternatively,
expression el enents an S ecl anl e er ene on
PlaR RISk S S CLROBI L o PR DL T sed
(Conbkd 2 L BMBDJ. G167 N @680 0980y, Braik kol MByerbe2 5l 436:848! (1984);

grow for 1-2 days in an enriched nedia before they
are switched to selective nedia. The purpose of the
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sel ectable marker is to confer resistance to
sel ecti on, and |ts presence all ows growth and
s which successfully expreggry,

Wﬁ??“g@{%‘gd sequences Resi stant cl ones of st’ﬁ% 003ty

transfornmed cells may be proliferated using tlssue
and Q¥ihietiér@l. tm&mumaw.scmﬁapn 85 1H05t(1P9 ))e Th@B cmwctsto}pbe

'““‘ﬁr‘g‘?‘?é?% PF?%'OD%E%?%ALT“ IQR r %’é’g'%m@}‘ l.go?eﬁ'g{%@ ar e not

Such tedhriq@s ire desctisedires masbesoﬁgehea:llywmlabletrmsc(mee i Hobbein
W gl . | o .Cel | 1.2 3 d d
il e el Soive 14 46 ofb 181 ddonT, 2007 0
An gl%q%g gy%{gw n?ar)]fe @I scea gg%g@?qe %e Bmpegeﬁé( ]isrﬁ"I gxamppc in one
suclP$YsteMEA ﬁbﬁhﬁﬁa&algﬁ%dabiuﬂ&dr@o@hedhﬁfs briras @eNPYS isibains @ vedtor
be used as theépg% i on; g? %ﬁ | e, dhfr
to cpipe foreigh sein Reta rE 5 ZRihpRh TS, The
sequtnees eftioding tti‘d@blypcpﬁﬁaﬁhay EiCdloned idtcSa Hon-e&5entid Gegioh®df the virus,

INECO N M T ST T

mseﬁgﬁ/ofﬂ’%(ag@ﬁ?ﬁéﬁaﬂomﬂglﬁqﬁnééﬁn(rﬁﬂkbﬁé ﬁclolﬁaﬂﬂlp peme @tactivie aﬁd
. e al s, Or | C
Pf%ﬁ#é?“‘\‘%‘g'i‘ mﬁ@g‘"ﬁw ﬁ§° 3}%6 %ﬂﬁ"ﬁ#&%‘%ﬁ’r ‘??8{@#%?%

to irB@ s éxﬁﬂ fe g.perd& eslp Bﬂrﬁc\hqd»!ysn( Nbuae 3, whietithe plypeptide of

Addltlona se bl ve, b f
e 8 e o e e el 18 (A P et
(1994)).pl ace of trypt ophan, or hisD, which allows cells to

utilize histinol in 5 place of histidine (Hartman &

In MM rhdli@R Rost £3119G- nuﬁi&&r' of vr?ﬂ%ds@@kpresk!oﬁsy@tmﬁ BreQOrerally hvailable.
(1988)). Recentl t he use vi si bl.e markers has

For sxmléy thssfs g Fotieds R 360 VEF B s

encoddndd pilyPepiiedieraniay Beti gaeb §itd & aderidvtus tﬂaﬂshnbumﬁﬁ'mlm
and its substrate lucif

comglRksORSETBBLIET By Sromat e Wit otoediets: {seRanImARY
essénfif) E17BY P&gx@fofufeaw gefidmehaycHealsddao pbitaih @iviabRvmessiclois

ttributable to a specific ctor. syste 0, ( et
copdic of cxgiema s mssied B s Eogartlispen R aa,
Acddhﬁ‘:: . 84816355 abf]smmmf nnamkﬁn mmpmmmuamuch as the
ests { { ene 1 N rest IS se
Rofh oot S OB e BT e s i T BT o
ccliEOMemwmh Brotacbls fd? SvorksmpnvieruienceiroOwtciony age rpmb\yqalept\?icdke

o A B B S a5 R SRR

veciisan be foahd iﬁ&fdé;ﬁﬂ’vzrge rlewéd:mchcamanﬂ, szﬁbpephya&nd#ﬂdnytpted

R“ﬁ‘b’F}'(géﬂ?ng’e P%e "Rise é%elnget aﬂggg}wit}“t; ?ontrol of a

r ono essjion of the
PP L eI T AR o B 00 Py T sgices
encﬁdﬁﬁg 63ﬁtil}f]lﬁiitul\zl;1 of itﬁ&cst .Sk ﬁgmdiﬁclﬂde theATG inMidtion oo wed v,
ost cells iC ntai n and express, a
adjacahSpAYENasy I gasey HiRTB FrARenseR P nggginE he-RR P Fﬁ"c@a %9“'8&““ codon,
and\@ﬁtr&hyse@fen@ﬁ are Qrderted Intk ﬂﬁ\bﬁprb@at&lﬁﬁﬁssiﬁn vettod, ho addnttohll
These ocedu 20 |ncI de ut, are not
ey R TR or e R A B PRl o e 3 Sgpee fe iy
codrigzagpeme, orarportionuirems Saiyiscrted; lkxigemmms travislattnal eombrolcségnals
menbrane, solution, or chip based technol ogi es
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for the detection and/or quantification of nucleic
acid or protein. A variety of protocols for detecting

ring t he expression of pol ynucl eogd
@gg féﬂghﬁ%&ﬁﬁd

usi ng either polyclonal or nonoc
antlbodles specific for the product are known 25 in
inclidiny the ATGHitiatiph esdonishdulitiee previdede Fimtheiraete,ithminitiatian-coden

o B8 58 e FURRP STy s

tranildﬂlmﬁll eletnents andiniiatoredod bra et b nfieaiowsswigins,bofh Hafuiral gnd

o SR8l o B, PP ek 0l b ES

wh:&tmiefngpmphnte ﬁrlthu’m;tictﬂat cell symmp'hllch isiveed, fich a4 thesedlssseibed in
e et Gt 4 STERRHE Hef PR AREOI NI TRRRE, O %
o o S s P Bl SR

inseléd &Qﬁbﬁéel‘b?%%om&iﬁﬁ%d Bn@tbﬂﬂxﬁ theAimed &slmam 8uch of
el s nd con i,0 chn
modiipfons g fhe pERERfs intGr, bl Robteso AR, oo R
glyolaé‘yédloﬂ,ld]ﬁm@ﬂb@ﬁnﬁﬁ ligidmiompand . ac;?lhﬂ;ﬁSPoﬁGranplnnxﬂhuk]:d rougssing which
a e ridi zati.on or or def.ectin
cleay G gt ) of the e B 450 8 1 PABinp R ariigsehloA folding
and/ot fugaloab hiifed@ht hést €alls buchas CHO| Hel,a, MIDCK, mpmgmwux;R

) i fic, t| Si I | e cl eoti.de.
whigh Tt R el pla” Pt il ahe ey R e post
translBgonblachivifaetlay e chosen wosnkie the @orrdchmodifeation artdi pooressingafi
ngﬁggéobe Such vectors are known in the art, are
the Qily avai |l abl e, and may be used to synthesize
ropes jn vitro b add tion of an tiate
For ety Bk vielfFodyEton Pl repambinnt Bioping REoTCARBIoRpn = Seneraly
prefoiéd. Tt bxdRple, ceThﬁ&mamames&swlmctma ofiaterst miibeg
a varlet of connerC|£ha%Paval abl.e kits

t
tran B'Eﬁdt“é’l" PRFeSSIon ¥ectost oim Vi) W%&&f%@ aﬁ%'éﬂ“‘f‘"
endb édé@ﬁpr&s’ﬂﬁh QiRbhehth SlRIS, seleazums:kelf deti©srERE @inrte, or on a separate

| h t
T T o
in aﬁl&d'lchhﬁnedld tefore tHR$ hre 6@Itdh3d torsaleative iedid. Thé purgose of the

nug¢l eoti de_sequence of i ntergest
selefiabIE Parker 1 SOntsT SR A S elreb O SR e v &
recdvey@¥ 6dll whichisiiRessfully €xplesh the Mt@bded sequéndese Redistant clbnes of

ote uce econmbi nant cel] may be secre
sk g sl T e UL TR tﬁ@ﬁéﬂ@fﬁkc'&'ﬁﬁfh@l’%ﬂﬂsﬁf’e‘g‘*
cen@ﬁﬁ/or the vector used. As will be understood by those
of skill in the art, expression vectors containing

AnPiinybakie seledtiofl evsteads ntd%c used edteb6Mar tidmyfoRreddels hgerserheteo

contain signal. s ences, ich djres ecr t
inclidee bl et nﬁ&ﬁg fedspthrhenes aa’gﬁxalm m@wf&wﬁg’ﬂﬁ“ efal, 'Co
11: 23321 YI7)) and ﬁiei‘unﬂﬁifﬂiﬁlﬁﬁBosyﬂaM&a* W: @ANTell 22:817-23

nstructl.ons. na be us to 20 uenc
(198 Gt ohist 3505 BERIPTe I Brouporapestp gl OBt cAlso
antiSRALENE AnthiRR Gk ]l:i@blalde &@ilsm?xemmr B?sdd)mherbmb fa2 belmubh for
I¢cation o SOl U

cxafgale) Qo it e re oS TR Y BA CYIERE Gt oe Al Agag: et

U, S0 77:8567-100980%); nprpitath chfetsatsistaicd@dtiid aitdtoghtd6didedmeomycin
hi sti di ne-
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tryptophan nodul es that allow purification on
i mobi | i zed netals, protein A domains that allow
rification on |nn0b|I|zed i mmunogl obul i
%F@f’fﬁl‘%ﬂ)I lized in the FLAGS 25 ex?ensn on/ a(%'l?mm%)&ﬁm
purification system (I munex Corp., Seattle, Wash.).
and GbAS |(Oélbéi$—G@i%pﬂfet al§ lI.eHMath 130: nken 931&)); ashades pat,ohichs
hose S eC| or F XA.or er oki nase

1g35tanc mqn af: rﬁsgechvely (Murry,
sup:ay fAcfdntﬁﬁill seectmganés mdbdeh eesemed,orodexpmblypma wiiich aifowsbe

cel sblize IS BB o B SRy B shepr e o S et

placé Gﬂgﬁidﬁiel'(lﬂar&nm mﬁgﬁa @0 Nail. Mg@d. Sait gmad sasgmﬂnqmss»
acCl enco I st dl ne residuye rece |ng a
R“TWV&P%%)?EH“%P mgrkegs g paiagd papularity g&@ BThe

anmbd:ﬁhxh@] lﬁrg@ucmﬁiddmm fisubitiatead16s, amxmmfamammm sobstrhty] AC

s h e B AL 8, B8

amodnt&f Bandizat dr%ﬁBlEbrdtmf é@retsﬁ@f ﬁﬁbﬁbﬁ]ﬁtoﬁ?ﬁﬁ:}ﬁﬂ xgmasgmeml te
oVl ge a Y I t he esire

G&éﬁﬁ gp@@ﬂ%kgﬁggfﬂhgiFﬁﬁ gﬁ%%gﬂteln A dlSCUSSIOﬂ of
36 WO 2006/ 117240 PCT/ EP2006/ 004319 ve

Althopgh the presence/ageups of (RATKFE BITE CHERSIOR ENBErYs ??M gens °fa'tt°f°st s

alsolpghdRerfeals proSénet andledprédsionhiny ne&dltaasao\.ﬁnhdm Foekixhinpe, if the
reconblnant E@oductlon net.hods, ti des of the

seqUeRRFSAEIIES 2 PalyReRtid ed withifa & %Eﬁfp eiEncs, FERTRNER Dy

censﬂdohﬁﬁﬁngeeqafehdiecaﬁobaﬁ&eﬁﬁﬁea wmms@ed dfehaateagaemm ques

Merrifireld, J. em .Soc. 49-2154.(1963
Altemaéveéy % AkeF Bens oan Wgwé‘iﬂﬁfﬂﬂ%‘aapﬂéﬁ? d%ﬁ%&lﬁ nks
und%-@ﬁ‘d Hap]ﬁdl %ﬁfa ﬁﬁ%IbHroﬂlU{eﬂ NBMpteddion AilicQiik e erfeMintesmmbesto MY

e achieve

exa usi i ed BI yst ens
indugtonyor selpatiop usu HificarA Pf#&éﬁﬁﬁ*@ﬁ%%s pe s well
Al ternatively various fragments m be chem cal

Altegipiyele dps éﬂlsmﬁawtepyndamrw o REHPUE RS thay be

idenffBEWOSvatitty B Bret B wnib thoscUTEkiN idMBE &€ UTHRse pkételilies
VI VO POLYN OTl DE DELI VERY TECHNh%UES In ditiona

incladenty Pfﬁé‘ﬂ'tlgmteaé% SNADES R ONfRYAWhiifiraiontpng RECIeR DipgsFay

or ifhuidiSaPRhnijies VRith Me1Ede REmBAR, doRiGeR lor E’rﬂ% Bdsed technologies
introduced into cells in vivo. This nmay be achi eved

for the detestian,andfpr quantification of nugleic agif Pr RIAAN approaches
several of which are outlined bel ow for the ose of
A variety pfprosgeplgdor detpctingapd\measpuins thesexpreasiopr ofpplyn

prod¥Bis NRAS kiR pd1fc1da¥ st r%ba&ei msrmsyk?edmc fepth@plemfck gk qznown
aci d sequences. involves the use an adenOV|rus

in the,aRr EXanRies inkdede spzymeApketipmunesorept e (BIdSdbct or i s

radﬂﬁﬁ‘rﬂino&s@ay‘ REA)VER fubR&endeARB/ated 6415soRMBIRAOS)N Q& two—snte,
adenqvi rus sequences, sufficient to (a) suppo

mongglonal gased inppunogsay-wiizing mopockeng! anfibodies reagiiyede §"°a"°“‘
inteengRpEdpROSH H8veénRlypEiide R Be }S‘rlsﬁﬁ&ljfoi? S{eQpRications,dut a

sense of_antisense orientation urse, in.th
compefitve Rindigg assay max J0hrSEPIOSTS t?’ﬁ‘&f’tand 2 STRT LS S5 elUS’es

amdi@ bthEGlades, & Mhitord di@l, %%gﬁd’aﬂﬂﬂﬁbdsb@L&i?brﬁtM ssmm{lgﬁg)e
pressi on vec | eneti cally engi neere
and NP ot Bepetati SR K200 6 5e
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of the genetic organi zati on of adenovirus, a 36 kb,
| i near, doubl e-stranded DNA virus, allows

\gg?&‘hﬁg@l on of large pieces of adenovi r al r_@[}ﬁzwsmlg

el g equences up to 7 kb (G unhaus
1992). In contrast to retrovirus, the adenow ral
A vid¥vafity oflabels 430 Sinjetibotechhifies wd kridom be tiokd skilted in the art and

chronmpsomal integra beca se ad OVI
e R D S LA AR A Psebeidpes
hybgl@itftiof st PCR Probdd f5iadeteatiigzioqiieides malrte pdynunlebudea irclpde

olig3blnE sick et ion FHHOFIEEE PR S RWAPUON VA SR Py S e

A“"“éf‘f’”?"“?”‘“”‘mmwm” e o (he
pro n g5 mEA SR, ST tsiols SRR B e At sSRef Y

R {Yeugddab YyntesieORA ipfobedln Risatbyadditioh df@n appropriate

006/ 117240 P 20 1
éngneﬁreaﬁuF‘wS&fr T r 976 o 4haiea nieGR, ThSs perdupes may be
con&t&t&i@ﬁnrbfﬂﬁib@ﬁ:f@ﬁmmtbmlaﬂy Gbaﬂihze]dis gam:)mgpolﬂasmlm‘ules or
a er W de ar ge ce I a
by BHIRH ek bE T 5 et iclingf Tty Bssregh, cherfigne Sk, or
chreiiugesit BgehdGs welDashabstrates) cofattore ditibitbrs, eag&tlspa(rhaasand the

lkv\,hl ch are cis elenents necessary for viral DNA
°rep| i cati on and packagi ng. The early (E) and late (L)

ions of the enoma contain
Hosf ol SRR P OHOS STAUGEE of BSEELApox s ey
condfitibrd! suitdWR forethé Expedsdi®iand Tetevedr) otrtaegpreﬁm(&irkeamdmﬁ B))‘hc
encodes protein resg8n3|ble for the , ulah
Pf°‘F'|"é’ﬁ%d8F?"S’b’ a77oRP N mahe Sgepts copiaingd Iar
depaﬁﬂ%l?on thig ﬁq@ﬁ@h 203G lﬁﬂv@for uﬁ%eb EﬁEﬁnlr minﬂﬂst()&ﬂﬁf tﬁcﬁd oil':_s?cB) in
results.in the synthe t.he Qt el ns or, vira
the g SFRrERioD Bptor AT R BpFEc e e brep e Y tdished
confaﬁw;gnsmef f q@gces waich d@@ﬂo SecRNEH &kd éaboded ﬁolh;ieﬁjt}]de tfhﬁuﬂﬁ I
0 enan roducts the | at
Pmlga@f?gg or ?"héfw?ﬂf S mepbr "‘?’I’h %FW% wgm?fﬁ@m%?ﬁngrs %%%e yged to
join[zequicAdes _&;coﬁhga ﬁomfepﬁ&eﬁ umésy todiutledtids sguédce emoding a
rocC Sl n I‘I mar SCI.l. sue
ol AP hich S BitGals RripERY ondhlBbEReiR]. Sl iihagtion
faclliﬁtt& dtamidink n}cmde Jbat dré ﬁmZlﬁiitbd/toeﬁléthlmhelmtingdwmdagsamlfﬂ as Histidime-
se O i on aln al rom
forfiar i B lo g8 S mrb i e B, il dopafi e
allos/gqtificatien wmﬁmﬁbbﬁ&keﬁmmmegtolmﬂm;‘ ad tedoniAtiized Iibthe BLAGS
r.an

e TR BT a et G b GRS R e o KBt i of
cleds:ﬂilm_mk;ar shmaggds euori;n:tc those @etfiﬁqoﬁooﬂacrou XA\/ceehtamkmmSI:vm::gdme
sanF. £/ SEHERIb RbineHli) SLHET AP0 oeBled P Pl S ceo

to fiwilogte purificdtiver éfne m&h exfiression vmurbrowalles fooexpsssian &f afusion

prot%m%gntgm%lgtggglageﬁngé Efu l%%!t g.?rg epcdlecldégyo%lingt@ h%s%’i%e %g%ues

exam ne
preqedinp a gfadredominadr an brgerakinase cibavaghemav’l‘hmstrdme tezsrds¢s fadiliteta

purfifich SR A APl G on AR R R A SN B
Portthl atead, Pz@n‘_dibcg ahrif 313681281 (1822) Inrilb the AniSrolinitic Klcagge sitepravirds
a mE4hS Fr 'p{nlllfgring ﬂl‘eydeszgﬁ %gﬁg&ﬁd&orﬁ) [h%tﬁﬁi&%rotein. A discussion of
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(G ahamet at., 1977). Since the E3 region is

di spensabl e fromthe adenovirus genone (Jones 25 &

Shenk. 1978 the current adenovirus vect i e

vh%f"ﬁ"wﬂﬂ%)cel I's, carry foreign DNA in el g%ﬂk’ﬁhé‘gﬁ

El, the D3 or both regions (Gaham & Prevec, 1991). In
vect&awhloﬁ cont#ifl A3iovipFaseinsigproypidelia feolber al. OBRNAEeEBipl. 10841453

Be Wi | d-type genonme (Ghosh-Choudhury et al., 1987),

(1ggé ovi di ng capacity for about 2 extra kB of DNA.

Combi ned with t . i |y 5. 5 KB of t
o bbb LB P Rl
therio’éﬁﬂ@' He)&gd&ﬁct:&ilsc}ﬁé& ﬁ@lﬁﬁe @dme@yuugs?u@mh ttec:]lmqum ter 7.5
or apou % (0] e .vectL.or
(MentBield .4 ChermoSor. S asSish LloBo PO by ey b Srifed
usin ﬂxafnih@te&blﬁﬁdtﬁ{ ortb3Glilomaton. mlibmafedtsljlﬁhahmee adhieved, for
vect or or ne

¢yt ot ox t he r
exarpplf,jusing Applied Bigsystenny 43?636@&(@&%@&9 ﬁfinnéé | Bltgmativgly.
vari 81§ TP énts thAPleABEmiQAlly\yhthési@€ Feparait 06 Sdrﬁtﬁndﬂaislnb Elehical
observed 3§ gﬁ)2006/é88§40 PCT/EP2006/004319 wth the
methads fogprequge the Sl lengthm rs at high multiplicities of

i nfection an 1993 Hel per cell lines
IN VP BOLYBUC RS TING PR Y TECENOUES, e

enbryoni c ki dney cells, nuscle cells, henatop0|et|c

In additiqnal estbogimeals, SeTANE FONSTTALS ROMPESIRRANEAE FPFRAT thepolynucieotides
of ﬂﬁﬁﬁ\teﬁ'@cln' o4 mﬁ@dul:&i into %elﬁl ik ﬁz%" afﬂlélxﬁ!l)ybc aKi6ved %15‘%5@%@& Iv&lety

erived fromthe cel ot her mammuali a

or we}h i@quma‘thea seveysbofivhialy %Olﬁlmed hreley for Seecmmpse Qfdllustiption

cells include, e.g., Vero cells or other nonkey

en‘bwl@ﬁweﬂ?mesenchynal or epithelial cells. As stated

I

OnZR R BrofrE ool Rl kB dpnaly Font B RUHE ucki id ellBne? o
invakyes fedse dfen adeppyigs mgesgg:qugarl gﬂc&n«awmwcpmswagraw g
mpaﬁﬂ@ 'ﬂmﬂdé H#ose cloﬂﬁtl%gtg cdritditiRS adeﬁ@ﬁﬂ% &huéﬁ@és su:@igigﬁtqg Gippétt €

gr own I'noculating 1 ndivi dual s into iter

packaging 96“!1# z@atn@pmwr(b}to £XesR 8 pfelmhﬁ@ie thaihvrheerg‘éonewr{)erem n
a sefd i3 ﬁit@én@gonellggorgcl?cﬂﬁrs@ﬁn B kbR offaR ahtR¥AsE Golﬁﬁﬁd’t ring
rpm the cell viability is estimated with
expneﬁsgq@aiﬁewu@qwrenthaa#@tgn@rprwblﬁtrb&tsynthﬁs@% Cel
mcrocarriers (Bibby Sterlin, Stone, UK) (5 g/l) is
ThegprEssiph dlectos comprissysgengticelly engingered formof @eﬁdmﬁw ddopipdge
of tH¥l §819=fnc @hg&gﬁﬁg ?gad%gr 1(596 B Qm%a? cfsfatﬁfélté :stga{rr]ngécggNﬁv}mé Blicivs
subshigutian POl pigesis vhadergyirakIINA withiforeign pequenges upgel ¥ kb Grynhaus
& HoRRl, l@@i %%ﬂ%twreﬁgvlms teéadfeﬁo%m lﬁ@aio%r&rsﬁceﬁm&g Be
Initlated VI Ius pro ucti on, sarea
resulj nmbr@reosameluvtegetw@ewvém@@rala% Parwnhsﬁe in aﬁt@Plﬁﬁéal
martWE it potehfd) &@rﬁ)ﬁﬂlc SroAgg%Q{ovﬁ'ﬁ@s ik Hﬁfctui/a@l& YiBL, A8 Fio

adenovi rus ad [tures are left
sen@veaqemmawenbméfomngmwteql @&qr ewrﬁge mpleﬁvatl% Aflsnqyifus ¢ag

mfe!:t%hﬁ%ﬁﬁezﬁatﬁeli’lap& é@ﬁdie&%fﬁl&ﬁ‘&blﬂ%cﬁ%&ﬁ@m b@¥hoviral

anot he requi renent that the
infeglipp ABRAASIS bw'er&%?nlb@ rwmweesgtﬂl%ws geteietnisglory diseasgtin
hunaf@St conditionally defective, the nature of the

adenovirus vector is not believed to be crucial to the
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successful practice of the invention. The adenovirus
maybe of any of the 42 different known serotypes or

subgroups A-F. Adenovirus type 5 of subgro '
}3’9@?"8{1 ‘E‘ﬁ) starting 25 material in order towélf)‘gal n ogﬂﬁ
condi tional replication-defective adenovjrus vector
Adén@hrdﬁsepah&uiah? suitab1e &R ke ds B.\gelibtti‘aﬁifcr \&cmﬂﬁcaﬁdemtslnndl-smed

5 h d
enbi, e erpUBoncigh e idedarp Pl fradd oo bied el 45
ends bf e virdl ksioRte kéiitdih YO E®bastsatt ifvered Torseats (ITRSE) wmn tie@iys

enpl oyi ng adenOV|rus as.a v t he
clrmgs A oF Sl SOV FBRGHON 0 PSSP S e LA R 0
5 re Toﬁ?&f‘tﬁeaéeh&ﬁb Shatafidifforent tr&%c@’tﬁnwnksl themaic dhaded bg the onset of
adenovirus El re i on. us, &% be nost co e§| nt
vt BNApepliseiRt TORET gL PSR Ehcopis AT TERE S T
reghlBidA’of %hs@t?]ptfoﬂ Si}; RO Gikdl prdmbe g@dﬁ Higbil celutiripends] Thoskpregsion :}f
sequences have been renove ver on o
the B3 ko B9 844 FARD rouidn A ermtigs et e proteingdon el DA
rep RARGH. HnéeAHothRGS &Eiﬁ%@lﬁ)&i ia @m&ph@dﬁn ivd geti6 expessianand host s
not critical to the inventjon. | eat i de
10 cellanutlt (Rgnann 99 e Pctr lapalal sracy HAAPRIfe FARIVBERe |
vm{l/ g?td‘g ?gmg%e mg gié cri bed bmgdég-{iﬁdam pE&efsBEﬂlo&E S
r or,in
transgrpt Eauefiégﬂsﬁnwé%mam ) i‘ﬁ?%ﬁw@#“l ?9%3?1)5&' w8 us
parf Ty @RIt Bdurig tHedat€lpHagdf infBetibal QRO NI the MRNA’ei38ued from this
grow and mani pul at e _and exhlblts bro PFg host ra H%EmkﬁA’
DROPIOIEF BPSEaSEa S iBAF leader (1 RL) @?anme pich makesdbem orf
15 for@isBiiped in high titers, e. g 109-101 1
pl aque-form ng units per , and they are highly

Tn 4 Qreftlshstén, rdBRbinkdtGd&¥Ghe 1%@&%&‘ fth hﬂxﬁoﬁg&@ red@hbination

require | nt egration Into ost ce enone. The
beteanshyfHe rsioe andEpying V@H’r-by“?i@é}?f(ﬁ?wm%me@%‘{mn gtieen two
proﬁfgéél?wg@'% w1l%r1% Jd%‘lﬁ&schﬁ be@@ﬂé?atédcﬁ%ngﬁﬁ%&&sc ThatefbR, it is

o _ si de ef fects have been reported. in 10
critippl tg iselatecy singlecdong af viows fipmyan inglividual plaque JbRIPIMEjlg genomic

20 strnlcfgpeich et at, 1963; Top et al., 1971), dennnstratlng
their safety and therapeutic potential as in vivo gene

Geﬁerr%ﬁgﬁc[ SR hRInDE the CHBRPYdehdtBruY GeioRy, F¥hidR¥@ r@ﬁ@iﬁog aértbient,

I'n eukaryotic gene expression (Levrero et at
depenherva Wiiue helperell line dejenatedi2Ba v hich wartenePmisddiom huian

embrybidf! mh@ Kd )MstﬁNA 538 Rents@nd BaRiivel &pREses BPHréteins

cently,” animal studi es suggested that reconbi nant

(Crabrm e 199 7)o e o &3 Tegiaria dispeasabls i (o adeagyros genome (Jones

r | A8 éHd¢ v&cg’@fd}t}ﬁﬁ& £ 259 8k f
2 &éhﬁdg? ?‘Z)S? tﬁl‘:Péezz)u?rrliﬂlitcagﬁhlgei?&set tat 1 l%%le ch ets céa{ry olrggé)

DNgk inctithas therF 1a@ArDA 08 beth regigns (c_c‘crm & Rstveea 19 b\ fnnatre;

HihRk W 16 10896 of th@w@B/pk Béohne (@hdsRThoudhury et
adgbc;ggnfﬁgéaaﬂegté lmt g Rogenfel d@gt Eat I(9925t)he ?r%sg?g

al.; wpacrwﬁmg emagmforeqbowz extra bf3 o DN o Cpphippdivith

apprifimBHIOUS DA iHali Pep(abiRbR idhe8Y akdiE3 r¥§i83r), thalﬁﬁxlmum
stereofactic inoculation into the brain

30 capagify of thercugrent adengyys veosqs IpRnderAS K %‘@wa( hfé&}ﬂ ftat leagth of

theQlebtBi. NASrE tHah 80%; KB AdeASNIRIE Vird] SnomBlrédiMsah thé&kdtorlbackibone

originate from adenovirus of other eci es
ang-i5 Fhfﬁawgfe%f Vﬁmrclr?mw%w\ﬂ Also ik 5Pl d?ﬁa?"l%/ SERE Bl

deVRE UidlsSs MESnpIQE. R Ykdinipld, Fegkhgbyf Al gdae ebtpc siduyis b6dn observed
human adenovirus circulating in many
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human subj ects (see eg : Tatsis N et al (2005) Cene
Ther. Dec 1; [Epub ahead of print]). 2. RETROVI RUSES

25 The retroviruses are a group of S|ngle éﬁ%ﬂ?ﬂ
WP AeR-Y 0har act eri zed by an ability to conV err

RNA to doubl e-stranded DNA in infected cells by a
witlPthe 6@ fesitlpdvallsblevetors at highmaltipliditianf infofién GO @dd)iganThe

resulting DNA then stably integrates into cellular
199é]hrom)sones as a provirus and directs syntheS|s of

iral proteins. The iptegra r sults n t.
Helpes calhines ek pe 4ired fom "Jaagwétl ey 5Pt
museRlcklis2Rdnadpdiee&ne BﬁﬂﬁB‘r ﬁnm{ff@nbrﬁﬁlcf nﬁﬁsérmiyrﬁaﬁ br gpithéliakcells.

contains three_ genes, d_env that code fo
Alt@aaﬁg;ia, tberlgﬂgg}' ?Féls mabe m faﬁ‘é’f °'§Ffdn3é'ﬂ\'?é% E}ECICS at
are Q8 o BumdrQARRNIrksY Sudh cefls ﬁnﬁﬂﬂb? B. gevﬁmuank dnpmwmmy

romthe gag gene_contains a s for a f
embrypicastERFBYRHop SRithelab erlls. athL V%H* Qfe?"l’fgﬁg
en?ﬁ?k59?006/004319 term nal repeat (LTR) sequences are
present at the 5 and 3' ends of the viral genone.

Rec‘éhgﬁﬁach&%%ﬁt1@9§)tcﬁseﬁged%ﬁmﬁﬁetmd f? BRIRMGES LOSRAVAACES
are also required for |ntegrat|on in the, K host

propagptinggdenewisus( Enereifermat gafurpl cell JEFPEALH ate STy RyiRqsuipting
mdirvﬁul QUiNsidb 148 Ei%omz%d E}Hﬁ'le?ﬂ&k@@['e&m@ mhﬂgb 18):(3 cd?iauﬁﬁg e

I gonucl eot i de ynucleotl e . seguences

100r299@r1 eEmediym, ﬁ@bwwm 0amy e sl byl °F‘Hﬂ3("ﬁ'e“th
tryp% 91%@ Rfanoth&'tbriiaf) Fibkd-641 nﬁ&ﬂé&%&?@@xﬂb? SER ] Bfofe, ml(s B9 is

is replication-defective, der, to, produce
ema}weﬂ ahisllows. gﬁa&lam%@%@ﬁnm@%né@h%mﬁlﬂﬂ is gded tp the

cart¥? (50 RN th £336 nfl TeAmdYet flask htuqet stﬁtibﬁarﬁx-r\ﬁtlﬁftdamdﬁﬁ‘hlgﬂfﬂioﬂgor
conmponents i s constructed (Mann et af, 1983

1ty A RSN i S PP Bt S ROy 308 SRR fFor
virds t@?od[léﬁoﬁ Q‘)élld’ @L allo-wgd ﬁ:nﬁo‘p %@ﬂ'm o‘éﬁﬂ’d&ﬁ&?ﬂ&r which time the

i ntroduced to this cell line (b l,ciu
i S TRRlfGE P 51 0F D 8 oKD B AP URs i ARG AP
Cul PG URIER statfinku9 \WRerhidft, BNOWinE MARE keRbolue id ifgedseCRTOO% and
shaglasmd to be packa ed into viral particles, which

P%“Fﬁéﬂmg%@f%PQETT o the culture media (Nicolas &
Rubenstein, 1988; Tem n, 1986; Mnn et at, 19832 The
Otherifirethe AwEaTentHhat theadenorisyertarthe rentication defgetive, or at leaskn,
con@ﬁbﬁa@l?‘d@ﬂctl ve Qe hBRabE the £RAGADS YRloEH nottleddsd ﬁﬁbefcﬁfmag%rtﬂe

tra RetrOV|raI vectors are able to infect a

sucensHlgpractieq ofte ipyention. | The pdraevirusmpphest any at té@f?aéfffsfﬁﬂténaw
ser&%ﬁ@ bEsuB AR ASF ORddnB fikis tpe 5 RE subizibus CoNthOprefelObitarind | S

kind et at, 1975). A novel approach desi ned to,

mataml dmprdgrae phtpip a condgionslagpligttiopJpleeHyr AYRIOYIBE VB fgfse in the
pr&eﬁﬁﬁ%ﬁ?fn sH6V R APRRs BPS 86 AHundal) BdeRHAA Bt melh 4 peatdeof

a retrovirus by the chem cal addlt%@n of ct ose

bm?*‘@g‘i'calﬁé’é‘ serstie féorpetion 1s ko) P! harhister MP?%“&%’I gfrmost

conSRltibhsRepBying aiho®inB &l & Véetdr.nf ection 20 of hepatocytes
via sial oglycoprotein receptors. A different approach

As Etgtea @Jogsttmgpl@ﬁ vécRir QEBEdNRITh tHe PresY Infveiih istelicatRnideRale
bioti nyl ated anti bodi es against a retroviral

aﬂdé’HU épﬁ'ﬁée ﬁ%@@vﬁusalﬁd'eg@&l Fras, l%lw’élﬂ’é @jogt; conyegiept to mtroduce the
polynucleotide encoding the gene of interest at the position from which the El-coding

sequences have been removed. However, the position of insertion of the construct within the
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receptor were used. The antibodi es were coupled via
the bi otin conponents by using streptavidin (Roux et
1989). Using anti bodi es agai nst maj or 006/004319
VH?§P886 atibility conplex 25 class | and]E ggg Il
antigens, they denonstrated the infection of a variety
ader@¥inf4Bqugnc@@lsnst dritiadl to theineerttion.s Thequlyhadetidetricodingsthegeris

a3 e e,

dﬁcﬁbmk@n eil¢9 84986) 6r ia Wovgwmherda Iwipw eslidihe @8 hedper virus
contam.n |%g of adenoviral stocks. It is a ubiquitous

complemgnts i 4 d8f8%i es are present in 85%of 30 the US
human populatlon t hat, has, n en |inked.ta an

Ademunis asy i B 384 BEBYSE S} PONIS TR RoRTTETHG i 8 in v

st?&@lb?elr&sbﬁcah%b‘btﬁiﬂéd i Bfgh tifers] e g.¢ notaot! phigué-foeming amsrpee

hel per vi rus ? % H? enovi r s Fi ve. se{ Xg

ml, sdfheyipesdrighhsinfestivey The fitegyele. ‘gﬂ\? Wé'“ﬂ%‘é"t infegs

mto%ﬁ%ﬁﬁénéﬁg Féelfof;é@n%e&gaamaeey RIGRéVERR O Oid Rii@mal
si ngl e- st.rande

I N
and herefpie, kit DY SEHQIEREE J6 P it S Fide OfSpts Bafs peenreporobi ¢
smdfee Bmaaandtﬁﬁwhwﬂm e\éﬂédoﬁiﬂstCo&E eIcﬂ P953Top én akli1aMB}] er

czka &_McLaughlin,
demag,sg,a theyt safefy apd TI’WF‘B'ﬁé’g@gt'ﬁ %ﬁfﬁ yivp tge“é%ﬂ‘?%gmﬁ' g&?% open
reading frames 5 and is fl anked by .t | TRs. Th
Adegpvirug yigstorhiase bese pesd in epkprpyplticgene a@%ﬂ@%ﬂ‘-}'ﬁ"%ﬁ‘ é%
Gorf{éiﬁrorxe& ag,qom)m&a%mhaaevﬂbﬂh&n (&uma@&r}ﬁsnbﬂt@ 1692¢ Giahira &
epl i cations, whereas cap codes for,  cap ot B,
Pre\\ml 1992). Ragently, mmb%tw%esa“gaeg gdecRmpingnt %‘PY‘EE Efﬁ‘é

usedTﬂ?§é:r‘)e it%fagy (a}atfbxa@%ﬂtcsudeta& @extrfaaxdamgs 1 sﬁﬁ&nidmkmamt etal,
V for chronpso i nt.e

1998 6 1995 RSB A R EGEBES SFORYIOR | e psves

incl¥de'tRkhed SdliNGios GEHSTAL & J1.8 1IN ERloserTeld e, wmyj nliigclé infectidh
cassette of genes. for deI|Vﬁg§(HThre

Vi r

(Raggi gal ). PERRRETS PSRV B i &p%afd g Tl gorladic

inocdGHOK Mtd8e brainl(DEGH LABRIPR S 11993). Transcription from p5
and pl9 results in production of rep proteins, and

AdJrnBﬁﬁ%étbr@Ha? Brifih @86 QuRiOdesdR frud. MtehRivLFthey ﬁi}eérfg&hate
(Hermonat & Muzyczka,  1984). There are several fact %

from psoyifup pEatkat sesise af difRaazde Y highRRY heYRdh G atpge that °8

vecloR afOnot AMafkRd by AntBBdiEsURAIBS hlufkh A08Edvitis ditBlalisg ih hnahy t he
requirements for deliverin _ﬂgne t nte rat% 5

human subj¢ctsdsecepr Jatisdhe ab@{%o%&em 3 £ay anpgd g print))
necessary to have the 145-bp | TRs, mhlch are only 6%
of 2t RErRMERYSEENOMe. This | eaves roomin the vector to

TheAeREAHeS a‘éroﬁlp iﬁpsu%“ﬁstrah&iﬁ(ﬂA QitusedVhatabtedid2l By GRAbIlLY RO

capaci t prevent the AAV fromdeliverin Iarge
cong@'hfégr f\ to ﬂg.lb}msgpgﬂeg DNy infegted fells vearqr?@sst gevers
tmr@mphéﬁmrp P05, r'Plfetrésuﬁlan DRA BRELSHN inleBURE IntddRIIZ0 AAV

is also a good choice of delivery vehicles due to its
chrappgsemngs as TREIVEYT 4dlireess sypihcRs of VITRIBRFInS: Althe dpteezalion F“‘“ m

the PRGNSR vifiPEene Euqneﬁ&d id zrkyewp.afd EdIAH ! aesbdmtlmﬂd She AA_V
genes are requjred to no Ibﬂé r

AAV. H% 3 AAV
retrpg Rl BERPRS GRMILES HREIETBD 23k BRICATACRY g cpf o gppsid proteins,

polymerase enzyme, and envelope components, respectively. A sequence found upstream

from the gag gene contains a signal for packaging of the genome into virions. Two long
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di sease. The renoval of viral codi ng sequences
mnimzes imune reactions to viral gene expression,
and t herefore, rAAV does not evoke an infl

WOUSHHIMO 25 4 OTHER VI RAL VECTORS AS EXF’%@@%%"”
CONSTRUCTS Ot her viral vectors may be enpl oyed as

termfAPlepeab (Lqu) Sélﬁﬂéfcés%é edeht dt DR SPARSCEds bIHEit] féhoines These
delivery of oligonucl eotide or polynucl eati de

contaip guRngEEunates apd erhancersenyencoyand ¢ Asdrenyired dorfintegrption in the
' gyﬁﬁh accinia virus (R dgeway, 1988; Coupar
ho“é?[ L%ﬁi 88),q?%¥tiviruses, polio viruses and herpes
In or}ﬁ%rr ty §@n§tr££?¥ r&@&%&@&%wﬂb‘ﬂid%éo@fng%ﬁé’ &'idre 8lidob@ddotide
eatures ftor various manmal i an cells (Friedmann,
or pdlgB0leotilecienwangs ofiE@st iospad inta theviral gaome inNbe pleea?l et
ceﬂﬁ?)hviral ge%ggi‘:es tél ?ro\é@e%%ﬁé 613(71 S 13&&-&?%90&6 / IQ gfh@lﬂtg proWlé'eh

e recent recognition o ective epatitis B

virions,rapaekaging esl} ling sonjaining the e peletndieny genesfaut without the LTR and
_ PR . . Y N
packéélgg g%ngggggft#@ %ﬂs@&t&%ﬁﬂ 8% ,2119@3)9% ar&bRiBinact pladthid

nvitro s I es owed that the virus
contginink @ cPatogethéravithithe retravireldy Thyand packaging eaqursies is introduced
o 857805y IS PR B Bl S

allowobe RNATanscript af dhesrecsinbinaaitplasaiid e bepaskaged byesvisl partifdes,
whidhSROME, ﬁ%&’#é!eﬁ ir!?me %&%ﬁ&ié’@ﬁi&la&@! RIbIAs S 1989; Femin, 1986;
terral. The [

ma epat ot r opl and persistence
Manpienale 49830.i Bire)mesdiarcontginingiten reeambinaptretroyiruse is thanspllactetes

i | Ehiafdi r i ede991)
optolly bl AR L [ EO ot B Rl TR o
broagerpriety pfiveld tyese Elomeper: integration apfl stable gxviespian fequiraihe ¢jvigiomof
host@bd (BRKRAlYARi®B/E. surface, and pre-surface coding

sequences. It was cotransfected with wld-type virus

A n&JfH a&gl%gcha&égi%qg B%W%élci o:‘ﬁlmltgﬁtli dgb? reu%girtg"ijeét% _@amgé.nﬁy

cont’al ni ng h'tite e reconbl nant virus were
develened based pmthe chemigal medificatige ofd remeyimebinthe chemical additign p
| . . .
BT, 8 55k s ASHECA ol bt
of heyROTYIRG/i¢ ialoglpkoprotedn wedptoss. expr essi on of the
ol i gonucl eoti de or pol ynucl eoti de sequences of the
A diffexssieapproach3o targeting ¢foecombinantestyavisesss was degigredrimwhicku st

bio o sh BB el b cnvclipe bt IS B o el o1
receptonwett gsadi he eibbdies weneeoupled vii thebjolin compasgnts by wsing as

stre%ﬁe\'si%in ﬁ(&ug %g%.n?%). 0[sti : E?Jcﬁks qgﬁ&?ﬁﬁjoﬁﬂi%&%fpaﬁfﬂity complex

rrbe dve, “one erred nechanismfor délivery
clasj Eandickass Il putigenspthexcdemonstygbed ithe infaetion pps wasistysd humansqel bt

bora&ﬁ%sg@.tﬁgagégggkﬁ%miaﬁ erobid VR 01D (Kbl cDADEG)C! €. 20

ression construct has been delivered into

thgdﬁﬁhbﬁﬁﬁﬁuﬁﬂ§h$&&330id encodi ng the desired

ol i'gonucleot1 de or pol ynucl eoti de sequences nmay be
AAY Ridgivancld8Sttnasmt §Idunicshe, L9B)fiS apacavirus iiseayeredl ps 2
, T4+ 1€ %,
conSiBlb Rl SRABARTRRLG. | oG i S Ehofiae B bRl fhsoeof
the UH buraai populgiinng tharhas getdesndinkerbtp apiedisesse: s alpreelaspified as a

deptl-:ng&ﬂl;uis,%cﬁwjits replications is dependent on the presence of a helper virus, such as

adenovirus. Five serotypes have been isolated, of which AAV-2 is the best characterized.
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orientation via honol ogous reconbi nati on (gene
replacenent) or it may be integrated in a 25 random
non-speci fic | ocation (gene augnentation). H% @k
YOO nbodi nent's, the nucleic acid may ’%F“’

mai ntai ned in the ceII as a separate, episonmal segnent
AA?had M \MngleSitahded Ninédr HNA mndexﬁqgmm B:tdﬁaps:émomé&’l VP2

s Y45 o ki S G o s PR RB 0e

1988yre host cell cycle. How the expression construct is
elivered to a cell and where in the cell the nucleic

TheA ¥ DNATR bfbeoxifatél9 ﬁ‘?‘kﬂ@ﬁh&es%g Hohtlis twoRpedfeading ﬁ'ames
expression construct enpl oye In certfjn enbodi

and i flanked byyiwe FERso There pre %&E‘F‘J@%&qnsﬁw'“é‘t‘}r%‘} ERPMEER AT
The‘}g?geﬁl’e colfed for prteird %H&Isi%&tfbmrapkpmhm Ueefat Edpodes for

consi st of naked reconbi nant, DNA

quences nay si
capsiGprolRinRis}- 1%@4753 s ebzsbersA Hejepan gructyre. Jhese ﬁﬁﬂag’ﬂ repeats
are t-EE ﬁﬁﬁfe&fmtﬁf cit OfnpoRihest Jf tetA ANRYor BtoiR6dolnal iR gratidh. aMhyrefbe,

he et hods nenti oned . above, which physically o

the Mé’rﬁﬂ@ he vspd peca yestapwith slbvirah eoding|spquspegs remqued ap F@LF%C‘ by the

casdR@¢ 41 gehés ! d¥11ve?3p PhkdedithiSrdmiters havd BEliddntifisd dndl Qarked pS| $19,
to in_vivo use as_wel|l et at

ensky.
andm%saeordsweéymmymm Seansyiption Femay F'F’LFQB Mt he
pro(iu‘aﬁdin SKhrepbteind! ThPRASHPAGEIGM PARSbRIctsAhESptid boteirisV er
niajvgleen of adult and nemborn m ce denonstrating
(HQﬁﬁ ) ication and acute infection.
Benvenls%y & Reshef (1986) al so denonstrated_ that
Thegyj areseveral fgtora fhat prerpradifesqarchers 10 sHIY §re pessibility R using TAAYV as

an &Pﬁ&%%&oﬁbﬁﬂs Hal AL RuikinR ARSI ichiRFiHE & Benk fo Bte a&ﬁﬁb @

the transfected genes. It is enV|S|oned t
hostaeaseisome are guprsingly feivt Ureepesy todiauohp 4 -*tpr%f"évﬁhéae
only} &% %f fhk mA\ﬁgenaiﬁa NBHis lekVeYio¥f iR vEoidt 16 SSerttla 416/R6 DNA

product. 10" Anot her enbodi nent of the invention for
insertionn 3Y hile thineprming siasitoRgy Resisaidie A8 Y frogrislivesing Iargn ggnes, it

is afmBlylsSitedB deMEphY fie Bﬁk{sﬁﬁsﬁ kéhsiP@EA I PRRENt invehtonTET hOd
depends on the ability to accelerate DNA-coated

AAVEHGR] é?:loF Ehdide®F délﬂe@ v@l‘u&@s HRIOR s%fétﬁ"['h@ééﬂ:srhgretah&w

pierce ce nbranes and enter cells without killing
compliegted(rRicus ﬁe@@mam ot gy yild tyac adepevirgelit glsg Afidrgenes are
reqﬂﬁaﬁ% ﬁﬁtﬂﬁief}QAW&emd@@&Av% 1% pAiEDEEniD BRMhot AR H04a8Hth e

such device relies on a high, voltage di scharge to 15
disqgtsn dhg remoxpl of sl £odingIeqycnees BHRIMIZRHITEMINE Fraphipn oiral geae s

expledSor)Bid & efoR! FEAY JRE dotbol@lan inkRatory rEERnse.
n1cropr01ect|fes used have consi st ed of bi ol ogi cal |y

| nes by, F&gmm&ﬁkw%ﬁ&,&m&}wr gol d beads.

Sel ect organs I ncluding the liver, skin, and nuscle
Othet el jesciprs mm@ eaniPYPH ASEXIBSHION KRSHUCISB HiSAF O VAR fF the
delived Bgolfg‘)mﬂ:ieonmgol dofidd Sefilendth to altibiloeli. VBdtérs B&Mved from

requi re surgical exposure of the tissue or cells,
vingses sueh agivaceinia vipyy (Rlﬁsee\fav,elr?%é?wwg el IBBhBHVINES: BRI
vin@Bnfl hﬁ-pestv?rﬁ&@ tna@ b&&hployed € They@ffel; deV&alta&ﬁéﬁ\fmureﬁ&a' n,

encodi n artl cul ar gene Vi a

ed
variops r@ﬂﬁ@@'ﬁéegl&r{ﬁn@mm 1989; %Wﬁo}aéﬁe@%wf é $% Hopych
etclMo80Y i on.  POLYPEPTI DE COMPOSI TI ONS

42



10

15

20

25

30

The present invention, in other aspects, provides
pol ypepti de conpositions. Generally, a 25 polypeptide

\‘%zfuﬁﬁ Spvention will be an isolated polypgplksGesiodise

an epr ope, variant, or active fragment thereo
derived froma rrarrrral i an species. Preferably, the
With @e)rpoend recbgnition effiefeckivd heyitiaB pirbses) nev ésightieasgometintdhe

dj whi ch . d
T P e RS S b i e
vinf esrue Fetain ik stility Serthelper-dependerdiphekaging andarbwerse u'hrhaenptron despite

e i oL oMk e (e o 45005t el e

porfidtis BHthe géndms ol beepldied olith fareigh geneticmaterial V\Mher}i’cpatotroplsm

S S Sy B 1 DR R P Ao

tradsﬁmmraggmar: (pasn} mmmye eioranphehigol heetyldmsferm @IAT) geneg

intiek heSRGAR, iER BaoMe T e Bty e pelyhiehSe, SUTREBHE i slydhse

codig@edueices. Hﬂﬁ?%cotrﬁlsfee’dd Witk mﬂdruypeSirmnman lavimghepstoma célLifre.
creepin ol tides.for the abilit L0, I ear
cutfis i dplitna B e SEaeReembisonf e pice i G pilpte)
ducklingdrpatdcytes.oftatde CAT gateattpiessioni was detattedSer & least2A days after
tib es ar,e tigen-specific" if they specifically
wangfRipRlChatR el 19530 (| - i

.e., they react wth the protein
ELI SA or. ot her i mmunoassay, and do not react
detszﬁ? RILXFETRS unrel at ed proteins). Such antisera
In oadesl toadﬂ'ebttmﬂ'bﬁfbn FLhe elxmemwnedomlydesmdbedudneesefﬂw peescht

R P AT P UL Ao o SR IRl R L ¢

accovhplish&ilis birra)dsiis Rbdrataryreedutesdal thﬁsfaimrﬂg delly Bies;tdd @t videsor ex

not. suhst ant ss t Oth ctivit of t he
vivd) B i e e o s s A8 dosiet) SR ek b
mechaigth fordelbetyl iy vih wirslSsagtion wh&a die expmsm gentroct mtapsxnaed

in rra%?rﬁeasc‘trgjmthc n such assays at a level that is
TR iy greater than the react|V|ty of the full

Ones PP BT e e Bt SelBRh B e R Bl e igiencbiing the

desbrﬁdif;lig&{u)tleﬁﬂﬂeloi- pd:l}?lmi:igﬁtadirséqueﬁdﬂﬁﬁaﬁﬁe pobiisied afleS&Prasseddt | n
. rl ow & Lane, Ant.i bodies: Labor a .or Manua
different sites i“b“ef%‘“/‘iﬂtbf"iiﬁ‘&?‘%é‘?e “R"'@ﬁ%? 5‘!‘”’8&’98 ﬁ?féff’““(‘f%ég‘} S‘gbly
integrafed éata the lgenomnte off ﬂiey:ﬂe pIHr.ﬁﬂteg‘ay'mhﬂa)d' benithe bperitid locﬁlfbnamd

.sol.id .s r ed w.th Lent ser.a to
orihfalon g HEPIep BB i s bR o ey B b el n
randamnynba-kpezific lq@ﬁtioyrmmta upenentatidn) Uindyes fatther emyodidants, e nucleic

[ enmove nd anti bodi es detected usi
scid PSRRI o Ve B teRa SpBiOA) Soaehd DRA Sy
nucfeicepitl segimants o YepduayheTeneode asquertcys snfficieat to pkm’rm/mamtenance and
repficgf onexﬁg%nendgntzoggﬁglgon‘grgn%% (‘?\I} é,er#al?e ot tI clg ow tg %}Feg%lén
conﬁtmms delvelilfo setjusdwbse uﬂheft@llalmymdﬁlc amd &rmmtsys dﬁbendent on
the B Qrﬁesxsll_ecsarlronvecsttr%rztsemk ouwn to t hose of ordinary skill

PR Cherart o Expresaron: ray be achi eved in any

0 te haost .cel |l hat has been transf.orned or

tn R, Rboctheiust i 155t g DXy on B Gt EBRESPR PP HoBuA
oligonoiotid«or tphiyhuciiot deckegueaces amg siripheadohsig of yakepietahthinant DNA

Sui t abl e host cells include prokaryotes,

{D
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25 yeast, and hi gher eukaryotic cells, such as
mamal i an cells and plant cells. Preferably, the host

Iés §%| oyed are E. coli, yeast or a m”@bﬁ?ﬁﬂﬁ@)ﬁbb
?"lgr% oodf, as COS or CHO Supernat ants fromsulita
host/vector systens which secrete reconbi nant protein

or pMsmuI%D Tyeasit dfde cbﬁnmctmymu perfomaed by anupf the miethods mentioned

PRGOS e ALy AR s i

appﬂ&ibld fetkrdnSletin Vishotbabit mapbler api:hezhb wovnvoaﬁe msavell >Duben;hy etgl.

asEfleSespaetiy Ry aplameRRoh A nE ALk AR dloechl L

pretipitateslinth Bver and splegn afzrdeh: antriewaorh npce! dpplepnmatmg active viral

rep gL o o e B 1 R B0 B0 e A Bl
mu'lﬁbﬁtoﬁleﬁi ffeclion dEca!cﬁnﬁfblﬂ@ﬁb@#dcgntktﬁkpiaﬁthdﬂre&nhamtexﬁr@ss1 on of

ci ds, S 006/ 11
theSereiesed et ot I Y R (Y DR BB ARTE (et ey s
trafsReBd inQLsRilavalahnek O ahd expless the génepradioctary skill in

the art. For exanple, such polypeptides nay be

AnSthéeRBodimest ofithe Rfyemioy ﬁﬁfn'ahdi&nﬁgDMEEDHN eypresivaichmsiriet into

sol i d- phase .t echni gues he ,Mer |f|
cellg &W&Vﬂhgggﬂeﬁﬁ?rﬁ‘@gﬁ@h@# thepends litx%o%c%
DWNE f tm?b rjedtiledesla tngh aeigui@wlmn@mmo patcdce(tlhmmbmnﬁead
rrirtl.e

14 146 63
entgrgel SR e e B o CyaFcspenyieis frisebalt gl
paxﬁaemﬁn&beah hevgméaj |(Bb|sﬁ:hfdbg& Iﬁlﬂ@mhladﬂgg vshugja dashamnm n

ied Bi oSystepms Division ,
BEnSTRE ey ol G 4B LB PV Trore R 408 4y SO
Thé iﬁﬁ:ﬁ‘dp%j&dl&@ Gsed hWelcBasistedf bidlogicalpaniért Substﬂﬁtmcmmﬂrgstemor
eptide nmay be a fusion protein that conprises
301&31’%/'?p| e pol ypeptides as described herein, or that

ri ses at Iea tide le des
Seleieearapng iglucing feniy %%ﬁéﬁé@eg iy S B
borhbi¥¥d PVt @faflg ezAz I moczeleﬁaxret 61199 1B Yhis inay reguisngtgical
assi S}O‘PI n provi T he e |Io§es éan the
expofiie AP iispegr ¢l s10d fimigiate %F‘}"; enie &rup BBV he e 3ad
tar@Pbrigh €6, éxﬁﬁl@gﬁhﬁiﬁﬁi P\gaif DA $ncoding APyrtiairi gehe sy be

5 1B Bl R AT

preferred fusion partners are both

PQWJIB&WPQ%T% essi on enhanci ng fusi on

ThepredeREihFentidm il Sthe hspletts lpmldaaﬁdlﬁﬁﬁtsaemp&moael melanly 20
as to increase the solublllt otein ar

polypephifeo ttlffénﬁnﬂ‘f’b‘i”w be gn jsalated pé&e@ et(Br @leeg] t(?pgdvanant or active
frabmdnit BeRbS) dbriVed GOMRAdntRANaS speditd. | Hrefbrdbly, ke pd‘lmptme is encoded

partners i ncl ude af tags, which tate
bvﬁa?lm‘:[faweosﬁqwcet% &2‘&9 T AEEAUERSH Wh PB?’ i Vad
moﬂaﬁﬁry%h'lngedﬂ CoriditRASoAGolyRIdRDIidd RackAtisciedi liceie SAlternatively,

udj.n ugati pn. Preferabl a fusion
o PEIe ey B irBeLisd PASPSPIRE R B PO s dntho 2k
seqibﬂo@\ﬂoﬁ@.ntahﬂm acid sét[ueﬂbd distlosed GErein)riveicheidiypeptidt somprises an
lative to a nan 35 protein, in an expression
en‘érﬁg'flg‘ﬂwac'%rs?qé‘?qcﬁ ‘sﬂ?\ﬁ Heflences encodi ng t he
pol ypepti de conponents may be assenbl ed separately,
and ligated into an appropriate expression vector. The
3" end of the DNA sequence encoding one pol ypeptide
conponent is ligated, wtha4ar w thout a peptide
linker, to the 5 end of a
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DNA sequence encodi ng the second pol ypepti de conponent
so that the reading franes of the 25 sequences are in

hase. This permtstranslatlon|ntoa3|n i
P! H*hat retains the biological acti w% p&g’g{%ﬁ

conmponent pol ypeptides. A peptide |inker sequence may
Immfho SR poyiRes indy g@aanﬁbadedmed hsi@wﬁlrlﬂomteohﬂques, such as

I tid t t f
tholp putima e it P TR LI h ety 2iocthy (S35 rhences
clwgggfﬁelﬁ{:selb?g |ngg$%g?dﬁs i n %@?]t he fti;:rl%glaighgao react%gth
antigg}- wgmgfmemmfpé;f IpesBEGIRES] A pitd PP, antisera
b s
W iLi
with hg PrOGIRINGR ELIR bR O d dopof Bt detduply D
uménee@ﬁeﬁtn\% SHEIC sk dndhfibodies ray béiprepateduis descrilied herein, and
2006/ 117240 PCT/ EP2006/L0 i} rer f.unct |r%p Ii
usingoy el peun SFRAHES. AR GHmUREFR ST SHR T LR THILD R s
poﬁ:&lﬁﬁ{t@é‘%ts Q«tfith Iaudﬁraﬂﬂdeﬁtunh &/00T- cel?h’mgﬁ Bed thaes mdulelsstmhdty Jess than
reac epti al,, e
the sy oLl eratho meite o E ot an RASA Slef Reh EMRERey)
SuchREimSRdgekie mﬂmmﬁdae\mmamh ﬂssagtsraai leeelihavis am'ublstp osuch
as . Thr and Al ? &E ?S\"M#n t he él nker
et fherenstiion o o) Ioah pa TRty S B Eneraly b |
ermécmsﬁ@ naaﬂmhs w&emwnm@mumfbiﬂmq sitillsn e aggsutnasmsat ea
desi aE“ IA?:"!?&’ &géﬁ’ 32 R 52 a%%'(%@%§ﬁtaﬂf‘ ggm%’at ent
An&&dzeﬂ fﬂﬁa@o&% mmh: usm) Pait aanhplkjcz:c pollyp?lﬂﬂiﬁ #30 be ifimwbilized
er se nce era I.O
on &1 Sonppri 4o ot §iH S ptaYo Sl HiRelo iR ViR e
seri @CIhH 1hﬂd:bmaafpl dlﬁteptfdler %ﬁmﬂsmmm otypep mtldrz]lh;?nm ave
i a erm.n cid regions at can
am’r?@“‘ﬁ% F&“§%§r§i‘aé“pi% tlﬁér%e@%é? ‘B%al gomal ns and
prevent steric ipterference. F Igﬁf? eq {E%II\IA sequences
P°]¥Pe§“6‘i§é‘?aé{BF PrepaeRseagy ¢ ‘faﬁﬁtp’g YHAHOEP 'S8 or
Reéchﬂi}ﬁhﬂiot)@&ﬂides dnSeHied ay DN\ seliRn&s hsdeschbed shogeinag b)a’tyadily
nts res }Eonsn ble for expres

t ed
PreBATFd e DY BRSBTS AT PR R kATt
thoROd HYORERrY keiFin i df. [BxplessionTihaybe ackieved inany appreptiatethost ectt]

tra S|at| andtra SC Iontermntlon SL an ar e
thabfge s Heumeqor tsepre e ar s Shedimabiia
moRRee et mbwe&koﬁmnﬁmy@pnm snmmwoellahsmdemmrydesi

Such, pr.oteins conpri se ept de as Cr.
vesi, ! GAFBORGE ool o BT RCElE T RONSE ey, the
hosm e€lls @mﬁloyaﬁé Ercah) yeast bea mimmalﬁg eell linepmcﬂtas ms| o CHO.

able of elicjting a rec nse. f
. Sl L s s patin bich SGRET B Emumh A BRER of
lypeptitié intoculmire ir2dia naf be Arst @ngan;ratat usittgen oemmtc;allbd@vmlasigl

ﬁ“eﬁwﬁ?*g“s SR G By PR R R fifaton
mathty suvtesd ah affinitp matrivion altion axchange faine Fpmﬂy @nmorghore teaerse

i FLE3EE iy bR B B Bt ™

t f d
oSS IR TR Bt b e 0
thah apéud il @0 dinibd atéds] and tgeneeallyrdess then hbopi S0cdnenh acids, may also be
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Wthin certain preferred enbodi nents, the first 109
residues of a lipoprotein D fusion partner 25 is

i ncluded on the N-term nus to provide the

WP NIt i onal exogenous T-cell epitopes aﬂ%&@ﬁ&hgﬁ
i ncrease the expression level in E coli (thus

gendrhlBE by SAThBEL Mdns DsiBX REIMIuEOW 1e0ka arthose of didinatyi spmdn the
tail ensures optl E€§esenéf%%$n .of th antlg

art. Fior xgmpleciugl es pay besyn UFipg Ay 9 H‘éP?‘H

availdbfel SHBLE; Kasaeaﬂn;usg 5u¢a M&Meﬁ{mtd%bm-ﬁhaemwﬂhéﬁmeth@whm

h t |
smipeyaciears e ALy SRR RO e R g b o8 e, T A3
Chehd 8688 139121486 (106%3) BglEplenbfok pRO6mAE sythesis df@ylyb&ptndlséd

| n anot her enbodl e._i
compeF TV BbIE RO SHERES o4ty RS R ke P Blof i Digiion
(Fodt iR OEAY ﬁf(ﬂ‘flg Hldpdraed fech@ingitd1tht manifidhier)s indtrddtonk.s
derived from t rept ococcus 47 WO 2006/ 117240

Wltmérﬁ?@s%%f' Qmﬂnenﬁnﬁﬂlﬁ%tﬁﬁ mapiBk & fusfo) pidiéds thdedmPrises

N- acet -al ani ne am dase known as am dase, LYTA
mulfipl eelmnw ag dpscribpd hergjay 6 thatgampriscs.ablgest ong-polypeniigs 9s

desdribddhdrSin Y Al sBquehtd! suSIPRG knbva tumbr E«G&Erﬁdﬂeﬁxsmn partner
certain bonds in the,Feptldoegcan back The

max;fqrmﬁnimpssmmmqﬁ helper epytppes (animmugologicyl fusion parter),
prefe@blytTRipef éﬁltﬂ%&i iehsy GiltRdns 2 mAY adsit B@RFredsig tiepotéin

anal ogues suc ThIS ropertg%has been
11

(an @sp&sapm gthancsy) ay lﬁ@eaw'sf pattyp reeompigint pesterr}. yGegtain

prefRtEf Bt PSS ﬁ:%‘%ﬁﬁmh‘ﬁﬁfléﬁlcaf ﬂd eﬁﬁr@d’sfbﬁ%hlﬁﬁmﬂé fubidf pAthers.
proteins. Purification of hybr WL S cont.ai ni ng
Other-fsien Rayrsts MY BisiFeted 10 FHR S H'etsell“ FRS the REotgR aho

enaﬂ@ %ﬁrpi'ch’ﬁﬁi to(b%@ﬁgeta 10 Hasred @hﬂﬂﬂul&%ﬁ?&tﬂ&& S Aiher fusion

Wthin afgre erred enbadi nen g eat ortion of

partpery ol afhigity tagso Mpish SEULS RYp °aé'°? a %Pf"'ﬁ tein. A
repeat. portion is found in the Ctermnal 10 re |on

Fusion groteinfgnay sepedl|ychsarepamed usingsiandard trebpiqups, inchioie cemical

confugRfoAl Pfé?eﬁ‘dlyo B fksQFREH @%ﬁ%%@??&n};ﬁ&%r% r?lslwlgﬁ téxe

nera i nc
pro%mmﬂfeandd@@ﬁarglaa&te RiNBRsBISEARRTRIEIR. ID AP EXPreSEPEYEtem-
BrieflyS BNAl£4liend20 LB iRE thel ﬁol?ﬁepﬁ@é AoiHpEReAR i De | hﬁserﬁﬁl@d §ebﬂ'5tely,

i S renmoved from Its ori gl nal _envi ronnment .,
anddigatathIngS anAPPIAPTAtLPIFSIRICGFPS. (The 3t dof the DNA ?&Pﬁ&f“eﬂ“"?‘iﬂng

onelpolyb&tide B Rh&f ishipatkd, With P WRhdU 2 ﬁgnd@finkﬁh & HOSXnd bf 219
mneHaJS|nthenanﬂals stem

ef er abl
DNAseqsBistenepddedhesecand pelyReptidafomporsaba° At e rding Haths of e

seqidn€dsQFaR Has@t Tﬂl?ﬁ&ﬁut@tﬁhﬂhﬂ&ﬂ% R\ingle mtbnlﬁ'x&ém that retains the
Freferab at | east about @3@pure A pol ynucl eoti de

biojogical gpfivity OF bath EQMRGRET! BHVREPRYFSi f, for exanple, it is
cloned into a vector that is not a part of the natura

A pepfide ligkgrasquency mayps enpleyef i ATPRSHA B 4t aRd secqnd RpiyRsptido ns
con&B%Meﬁd Y% disMdnc@birSdito ehflr thateadiPolypeptilic Eds ifito S0 €szbiiday

for a "Mycobacteriumantigen. Such cells nmay gnerall%
(+)

andﬂ@ﬂwémalw iSHcha R%dedwk@-;rfeq}ﬁe% is lagqrwgate%w gjon prot

usik) Dmas E@ﬁnqﬁ@ﬁmﬁk‘@%' i the &rt CSlln{aS]eliS&)ihdb Bnlted Qlgadroes Hidy®e
bone narrom1 pe er al action f bone

chosggy et o thed o (gt gpily 1S adope ISsHe frksd

conFSHHBRIE (22 iﬂeh‘ mablhty to adopt a secondary structure that could mteract w1th
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avai |l abl e cell separation system such as the |sol exTM
System available from Nexel | 25 Therapeutlcs I nc.

rV|ne CA; see also U S. Patent No.
‘&% 18 " " 5 215, 926: WD 89/ 06280: V\D 91/ Bm"‘HHSS‘V\D
92/07243) Alternatively, T cells may be derived from
fundtiShad bfithp & onlihY frktain@ skebind plypeptides) aid (pthe laamﬁtysxoph@hq or

| | t
chargef Gt FRLmig 1 eh G o Rfhads Bics i PGS it
|mk§xLAbg@en@s Bt SR A&&md@eﬂbﬁﬂueanomatnegamutml emiortidy supblas

iyl BF B By o RSB BRI et i mey b

useﬁillﬁanﬁblfeﬁ la lidaks ifictude Gioﬁ& discidzed mgw&eatt b Gent 43246 (1985);

Muphy gisbpfoa e oS by S PR E P BB e

and V8. PRSI MR 1417651806 ThE RARASequéntétingy genelelly beefrgm ¥ eXuboits)

such as, a sphere, to facili tion

amigg sclls SR |eph. Fanfg praencts aran doayprih Gk she st PG
pol meé hetve hé-estentigl] N-Rapinaldenief acidvegions tientande usdd to maﬁte
flcaII§6 roliferate, secrete cytokines or

ec

meﬁﬁ“F‘f"“ﬁ‘é‘f"B’é‘t"‘sE‘é’IH‘%"e JsRrereRe ci’he pol ypept| de or 5
expressi ng a gene encodl the epti.

Thedigates PN sequenésy B By %ﬁﬁ’;ﬁ‘?’@f“’

regtﬁ&t@ﬁ%l nts CERY Ye SlfRSry e{iﬁ:}tent@i@ﬁ;iﬁﬂkﬂc fori ekpression oﬁbNmmlm:ated
rel éase assay or proliferation a tion

only 5l She SINAABEEh s 04D If FIsLPLYREPdaE ?’PH% SR °°£a yrguired

to eRd RhrislaBérPdnk ¥anscARIBAMrRithatich @GR aic\oalyqoestnt 8! ©,the DNA

indicates T cell_ s eC|f|C|ty Such assays nay be
Seq%F‘??SF?ﬂé%B‘hﬁme@)PSRE ®as described in Chen et al.

Cancer Res. 54:1065-1070 (1994)).. Al ternati
Fusipa(peaieinsone §60 Rrpdady SHIIFRIPIEINS earPEe aﬂ”g °P‘§‘°ﬁ§§e Eé’ed Xéf"-‘n

:ogaﬁ&wmlah ﬁﬁl@ﬂte@ﬁnﬁuﬂb?éﬂ@ﬁrﬁteﬁf PreffBiyichk &ﬁnhﬁuo@aﬁﬁproﬁiﬁﬁs
exanple, T cell pro |ferat|on can be dﬂ%ecte ém osi
capphieaf pliFiting arecall epoBsss EARTTRIgS! gron PSRyl gtanug, dubgreulosis
andtnépa%k iatet Rk, o Stdthd & hE Ve Engl. 9 V145 338:86D1t(1997))at ed
t hym di ne and nmeasuring the anmount of tritiated

withhpFEir e bﬂ&\l%ﬁ’@ L iRt o gReal Néen p agﬁﬁtlﬁ&‘énved’\fr&ﬂ tein D, a
the invention 100 ng/ m C

ypept | -
surgpqretp@tﬂf wezw -PREAHHE bactgriymylie ")OPTBMWE'@“ B (?’ ng L3926).
Pre?c%w Q fo?eﬁlbﬁeﬁﬁn@é co Ak a r&Matfel?'tlQ firfi GKiRIT Eheipfotein (e.g.,
prolit eratlon of cel Cont act . as dgscrlbed

the é{rswetcmmal 30031 W@mo @W@hm w&t&mP ‘Feﬁ"%ﬂé’F Mm% s BRidaigd: ¢ he

wlmlrp&h&ﬁ ﬁre?e?red BB &AL, the iR 165 radidlas 6F LipopréienieD Asivapartner
a two fold increase |n t he

I of cyto
is mcélrde&gléthe N-tgrminosNgrprgyide fhrpglypepids with iyl egpespug r°rr=1"F
cplﬁﬁés' a\’l@fd iR&tedss A8 ekfRtkiOR R:vﬁtin E' coli (6 fafdtibning i @eerEsion N

| munol o vol 1 (1998)). el ls that have been
enhgaqely Jb@gmsi leree%ﬁg'@n#@f 611 4} FrHg antigen presenting

cemObmauﬁk;e@{,A:ﬁhers%hﬂe hmsmmﬁm ﬂidﬁﬁﬁrdnﬂ hiAEZad xS NS 1

oteln speC|f|c T | s
(heRpHITIDR THEIFHIG: S NrEies B bEnnp Seitsere P Althoogh SRR o
fragfiRdhdrBihRe TiHRRerlepRBilel fapbeusd@r i ved froma patient, a
rel at ed donor or an unrel ated donor, and are

In AR dnoBinRey, e ﬂrﬁﬁnd?@édaﬁﬁhoﬁ Sdrineis P pﬁidmhloahlaenwndor
expansi on. For therapeutic pur,ﬂi% Cg% or ,.CD8+ T
» DEPY BepnLprerely + Erertuinal poriaal phYEA i dgeieed Sip frperersss
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25 pol ynucl eotide or APC can be expanded in nunber
elther in vitro or in vivo. Proliferation of such T

gvg) 086/1#'{)1?\””0 may be acconplished in a vay, é’%f 1

exanple, the T cells can be re- expos
polypeptlde or a short peptide corresponding to an
pnoul¥BAInE) SAith € ﬁ&ﬂﬁriﬂkwsuahmhemmgﬂuﬁnmmhsmmuﬁmLETA

ddi h fact h
cenme&%am 56 e By P20 Lo P PR R o oo
spe&rf]iﬂéliy)dﬁglﬂdefh d&ta;n”dohﬁlﬂ ﬁtelpv,aidysglycmeaamof neSQhﬂ?ﬂﬂmﬁmb&ntain

rol i rate esen ar roteln.can e
of the bR atpsin, Sresibiafor the RERY 3 Deaoing s Begmne shuRf
anawghésauafaenm Th enylhatsmeemplmtmmr themdvuldpmbnt ot E.icaly C-

tion 49, WO 6/ 117240 [ EP2006/ .00¢
LY b AR PRI BRef SR AT eaRian PSP N o AP T of bvirid

proteh@ cOit&Ifag the OIWETA fragmedRAky dnsind amml-safas Been déscrited (@e

Bioghiotgay b 55N, Wi ekt R L REBnebs hrrbe Paribn g

LYT&iyibe intoipbatedife ufusida bfomoc eptad bdnlﬁorsrs fatind ﬁﬂﬂe Caexmmal
n ani na 5.eit

adm nj str at, o,a cel
rogbh Mg 8 5107 A AR AL RSP PRe S o iopEupaTiE Pty
188308t apy. It will also be understood that, if desired,
the nucleic acid segnent (e.g., RNA or DNA) t hat
In @g&aieﬁﬁ?%mgp ghamrgtwbmﬁ&i .ﬁ&eﬁs)&?dtz] Qﬁtﬁﬁwfwﬁtﬁk ik c}i&mbhﬂlerem
m nistered In conbj nati ot her en
arewe!afed Sncholad” po EP“dﬁPﬁ@ﬁY'b‘V\fS?‘E‘F fong tha ?3%54 o iss o
origfidl bxﬂhk%mﬁ&ﬂlr m%se@ﬁw@ alnhdiraBg-béchfing PEREM B, 1soli53|1ﬂ1dis@q:arated

chennth euti ¢ agents effect ai
fro $9/BF 25 Al e CpeH LS maﬁnamwafuasifvs?%gwef?@wﬂ ual l'y
polmphdeehfe at RasDhHLAI 209PPRE M Sreferablly atByst &oBO9SOEpure and most

that .the additional
prefeRblyc el st PG BiE. Acro oot s Eoreidp st ey
exaHj!r&, ttaarcg@t:dﬁﬁi d VectoPthatl1©dt a s S{BSnatuFilenvifoiimemi t i ons
may thus be delivered along with various other agents

T@mngeqU|red in the particular instance. Such
%P03|t|ons may. be purified from host cell other
Iy

hSEPELe cgramswegs m@falsgr erelteraatively) sPmelse hee ?'e ARefifiE £gmjay
Myw&t%ﬁk Zzﬁx@erﬁ$u€l€$&ﬂﬁ Fﬁ@ ferBAN P bélprephaPedlin kxﬁ‘;ﬂﬂotﬁ&dwwﬁdihg
CO osi tion ur rco yrse | tute or
Ry Rmy ‘§?‘P%Fsﬁ ?’#‘Eﬁ‘ﬁﬂT% Pepherpl
blo&hlaf muﬁ bﬂﬁinb M-raﬁ@\ﬁl | emeﬁpiheeal ero6d Sfﬁ?h&l}: aﬁﬁgﬁaétfﬂﬁ%lally
outlonS|svve t e o0 SKI I Nt art,
sval b e sy BtspieiTe S Dele Sy ReBARH S NPl men
mmuﬁaamc f(B¥ine, C; mavsbeu ) PafehtQ. 8246856PUS. Paterd Slo.

555 MR AGAE o B Sl B R v

derivad frevi asiated oraiﬁﬂaldtdﬂﬂilﬂnmm}ﬁﬁnaﬁdmnﬁia&t deflllin@sor Aiilbhres.
formul ation. Typically, formulations conprising a

T cElhﬁﬁ@ﬂﬁldInhﬁlaﬂeh Witeh f)ﬂ‘jﬁdpti& cTtRUMen€lR), polfiuclestitie ¢hcodiig bith

e R SR AR S S el

SuDREmAHTITS pirfowib e condiifls aRElok VERY siticid oRehinind
gﬂ‘g\p ag gtgltecazﬂﬁ élpfeqtl’gs%ﬁfgﬁ 3 g gg%pged cPré}:Erglg’lly,ttLe Iyo?ypeptide or
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via oral admnistration to an animal. As such, these
conpositions nmay be fornulated with an |nert di | uent

i n assimlable edible carrier,

@h@%’ég@ﬁl n hard- or soft- shell gel atin 0%2%)6%{3&
they may be conpressed into tablets, or they may be
polynna&rziae Isqi-eeht withinexcleliverywehlvld, ieh ﬁmxdncnfspltehe todfacilitate B

ounds may even be incorporated with

3”3%‘1“&? @ 2‘ 8%ised in the formof ingestible

tabl ets, buccal ta troc sules
T cells arscpmsidsed to gﬁlﬁpﬁ‘iﬁg‘ E’%P@W“ th"t‘ gntjanyfthe k/ﬁ%&hl owi t z
spegﬁ%adﬁ}lr nglllms sccﬁfﬁdyﬂ)tkﬁies &kill taﬂg@Q&llsb %ebatleiﬁ;ntﬂate%typepude or
“Ppéwmeﬁwﬂ%%mﬁ gy gffgl E}‘Y 8ay ‘%aet"é‘mt“ using any of

a véierf?,%zstmam t&RfiqudsP €64 e&mﬁﬁb | withir (Cehbdasinmn rélehs@ehiop by
erence in its etlret The tablets, roch(ﬁ%r

prolatian aseaxc timulatia BdetRS niordban o o sreesiio e o
pm]ﬁf@ﬂaﬁ&i/\/bdiﬂaared&o bdgﬁﬁi&fcontﬁbﬁs gidithtes 'Bﬁéllb@%ﬁmtyas&ml adsays may be

e i e L e

Altelﬁﬁagbﬁﬁ deﬁ&ﬂo@b@ﬁﬁbﬂﬂlfﬁmﬂ bfT BEIE nd§ bé a@ﬂﬂplisldlai byl K@ity oft
ubr|] gant such as_mgne umst rate; na a .,
know SRR oF O GEAREIS, TSR PRE R tRcre dPeted g an puring an
incréaRed fafkIof DNthﬁlsfﬁ(d I{= Hy ﬁﬂseﬂalfdhﬁg’ﬂﬂmfbg Eﬂg edlls with tiétfateds
epperm nt, . 0 vv| or. cherr
ﬂ‘wﬁﬁ@ﬁ cHsiih e Fpqe gl S rporad infp VRS | e
ﬁieﬁadelom.ammoaralmg/nﬂatm pginﬁ p&fferwnyemb@x(ﬂ -2 pg/ml)

carrier. Var i ous Ot er mater
for {)r 'é%’ﬁ Ph°3§] regullan #tiegst agmo fold ieasase i Rgl lé%&?rf of t%/%%cells
Coxmv&lde@hbémmmr 1-bgodosaaa rééﬁ!t in acfivlfion SN A, as

t abl et s, pills, or capsules may_ pe coat Wt )
meagyyed ysing S‘@%%FW'%W Biswnin whichyaty 1l ingrepseiin &ﬁ&yeleg Rtoking

relehsd @e. ACTII 6r IFRID RUAHBWCSFASRI A&ivatiER I bdne: A0 drent
met hyl and propyl parabens as preservatives, a dye and

Proforely thlmpggnolagye Yol dls(19988k rTycelly theshayrchsen actiyased in csperis iogie,
polﬁ@bh g?o%hﬁéotzdé‘ &%x@ﬁ&%ﬂﬂ%ﬁg ARDYnA D3 COR" Mavdr CDRr.M

har mace cally puré and sSubstantially

Pmﬁﬁwrﬁpfe%ﬁﬁ Ecqllﬁ may;be expersied ysinganeyd irchnigheadWithingreferiee

emtREleHS, tROTRAI AT % 4 Pt ROl dorbe of AMi@related donor,
sust ai ned-r el ease preparation and fornul ati ons.

and e spministsfed to thegatiqng follpwing snwatipn 3ad sXpaRsiAit ai n bet ween
2g to 50g of M Db72f polypeptide. Naturally, the

For mm:peunc plirpaset,i CBt oo CPSY rrwens) thatprodiferite MTespam td d mﬂjr[ieytlde

L RN R B U

sucklD sells o vitrb may bompompidhedﬁaatvmﬁy tsfw(abrs aiSursnlmpln thletl'y:plls can

| bi ol f . .
be g oA 2 Bhvitos, LB &R (etsontihEto T Sabuf paron
of spdhawpobypeptidei withl or edthait treradditiomst Todell Igrob.eh factorsf sapipasat ed

. r
mteﬁ% écg-ﬂ% giz&z{njl Sl(l:la lal;op céll@ ﬁ\aﬁgﬁ&tr}]lgjlze% gBﬁgﬂd&s u Cﬁ&ﬁhtlvelg,rone ?r
mor@ﬂ" cdibssthy @solifanate inrthepresende of axgiretein sambeyexpandetbis inpabdr by
t f _

clorll, Mfes 8 SholinB A A BTRORY hRIndRh sk o

Wi th one or nore excipients in the formof a

nout hwash, dentifrice, buccal 25 tablet, oral spray,

or sublingual orally-adm nistered formulation. For

exanpl e, a nout hwash 49
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may be prepared incorporating the active ingredient in
the requi red anount in an appropriate solvent, such

a sodi um borate solution (Dobell's Sol ug'
‘KPI’@W%\?T“Ver the active ingredient may léEE'izms. ®
i ncorporated into an oral solution such as one

PHARM ACEUTECA0COMPOSITAORS 0l ycerin and pot assi um
bi car bonate, or dispersed.n a dentifrice,_.or ad

In sedionel IG5 1 DISRLAODT S 45 0 1 o T O
poljrtidieotit ypolypeptidd CT-¥él, &itibody, m&nommsmmmmm omlmgd
agents, foamng ag and _hu ernati. v
hergip @ gﬁ“ﬁ#kfr&%&ghﬁﬁl“ ans fr GH'EE'S 6"% °§‘a°6 PR '8
cithePdidHel S EoMibIRatiBRbvitiBE d? eobd caliee ehodllities ofttheaplyongue or

ot herwi se dissolved in the nouth. 51 WD 2006/ 117240
It wiltdl éﬁ&ﬂ@é&t@&f‘é&%d&n& Mgﬂé@hﬁd 5k MERY , RNAGE DIN) fthat

circunstances it Wil be desirable to H ver., the

exprysses ARelyprpideds desehfféélmndw be girainjstreed dn FFé?"é‘H?‘m with other
ageR@LERNLIE kithlaY e. r&%@pﬁ-@ﬁ&ysﬂ ﬁblypbﬂfd&%ﬂ#&ﬁéﬂs @nirmaceafcaaymve

Intrap éritoneal as described in U Pat ent
agestsen@udlwhmupthsapm agepts sffestive agaigst 3,44 ‘@"‘-‘5 sipiffestipn. In
facﬁnél%% Wifcally 38 Gthitto &tlﬁ&‘%b&b&féht's Yhat ASPARVeatcRlied) @iveh thabilte

reference in its entirety Sol utions of th& active

additionp) sasnisdonot fanges %a@r&dm@ﬁaﬁwwﬁ%w Shetargetopls
or%@ét%s&e%e%mﬁésﬁﬁ:% &gl fhls BifcBVeredalting Hth Warou¥ 6theMighis &

surfactant, such as hydroxypr opyl c I ul
required i the PesHicnlsugstances ogus*écofrpw@a%we&y ‘i;ég%ﬁ hostcells pr g
otha"ﬂlélgéxm LRRes, ot M&Fﬂaﬁvelﬂﬂ&& 3 c&&lﬂkﬂ@ s&ﬁlﬁ&ﬁ@& as&h‘.ﬁi:tib&i herein.
ils.” Under ordinary conditio gﬁﬁ fP{NA
Likpwise EuS eSO RaY e Sprpase ﬁ&%@@ e 3{ atzgd BNARE

co,g;;z,sﬁlg@ growth of m croorgani sms. The pharmaceuti cal
forns suitable for injectable use include sterile

Forﬂﬂ!*kﬁ@x’tj&' pARALduBRS1yQbcepfbie BRSRER dhd @ﬁﬁerssbﬁlhbﬁsﬁs WELRRS to
for he eXtenporaneOUS prep aratlon of steril

thopergf é'@tl apthe art, g s the dswelopsentolspitabls dgpiae ang WGWWF%WF“S for

usink HOFarth@Pr cHRFRiibhCRidrbed IRFH RAVAE&H of taRient le}imens,
reference inits entirety). In all cases the form

inclyding eige omsl, prpnterab iirayegeys, BEamepaliagd Irapprsulatadeyiistiapop and
forﬁﬁﬁﬁonl ﬁ‘gﬁﬁéillynﬂﬁtﬁhlhﬁcink’ cEhrSing a tHetapBléiehllyfestive AmBurl aelBer

he conditions of manufacture and storage and

st Biscp st SyE MGT 2 PROPRPHE B IrSEoRDHE APGAL ahout 51t

abdt 40, SNSRI TipSRPeptidsisen adidink@dgiogr i @ and fungi. The
carrier can be a solvent or dispersion nedium

con} o P vehPr exanple, water, ethanol, polyol
gl ycerol, propylene egcoI and I|qU|d

In ?ygpup @p;ﬂwtgané thy Maceugpﬁy CQIpROSItp sclosgilhefegbm%y bedelivereds

vialobf h&RhistrARH 4P HEEEL ADLBH, MdsS confposiBRs nidy Bk eiriMlafE@With én
mai nt ai ned, for 20 exanple, by the use of a _coating,

ineg dilpentier ng’cﬁﬂtaPﬁ"ﬁﬂabEﬂthbllféaﬁﬁFﬂ?E @ﬁwebébwclpfré in Bagdr o &ft-
shdﬂ%%ltahﬁ tfdsuls b @ey Ray B oRpiREsel IntdhaBIBE  oF mzﬂ il e Yorbéiared
use of surfactants. The prevention of the action of
dirpgtly with thefprdafahedist: be facilitated by various
anti bacterial and antifungal agents, for exanp
Theyestindeqmpourds sy g¥anbe ARsPPorsed Nath exaipipms @desd n e form of
mgﬁﬁfbfmiﬂ'l’&@buccﬁ‘lﬁﬁ’olésh@ochésk@epsdlé} dRHY, sﬁs%&ﬁ‘sﬁms |s§rruf§! hfersPfd

re erable to |nc ude ISOtOﬂIC ag

fo l e
th@*@ athigwitz gf . | POEHTvANE geal., BI85 H@é’atent 5 641 515 U Patent
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25 absorption of the injectable conpositions can be
br ought about by the use in the conpositions of
ents..del ayi ng absorption, for exanple, a '
W&ﬁ%@?ggpate and gel atin. For parenteral LHHhﬂHﬂkmuu
adm ni stration in an aqueous sol ution, for exanple,

5, ssoh.m sl LS. Phet 370k dsheach sp&tmhlmn&uﬁ&mmmf bmﬁmmn y
and the liquid d|Iu nt first rgQﬂgred sot § WH
ts cqiiper)- g pbleiss Bpchere i, cpsieging Fiebal e ftoRing:
a bifdHH Q9 i Rgaoinil) Bsach] RnRGRACIrFelatin; Skdipiai, euchas dicalcium
i nt'ravenous, 30 intramuscul ar, subcutaneous a

phopnhate A Enntegaing a8sl,sHeh 4 o Siatsh, Pofafp 47PN, algwin e dﬁﬂw like;

a luBAcht, §uBh aHlaLRedism atea}wrm h abeeﬁms lagen BRhQy Bidrosk, ldctdseor
known to those of sk |II he art in |j ht of the

sacf;m's@ﬁx becqided a5 Jaworing apent, futnds peppeE ikl sanisrgy e o

Ay BSRENE OWhéh dhe ddsage fmﬂtsmﬁ:qm EapEvHQIt mmbmm,dﬁ aditibn to
elther added to ggerno Si s f|UId or

matml aYe Yie? m@m en RS anay by Bkt
coafiifgh bEB%QQﬁ:hEbQﬂ&ﬁQ thePhyticn ﬂﬁmanﬂxe aexage whitg For :Ehmcagamms s

IR e s ot o, 8 3B e

the BRI0€ Ssniolhd/suBGSd s 2GR Badilgiger® ﬂaeﬂabema@ﬂﬂy]bmmewis t he
subj.ect being_ treated, The erson E?@flble

PreseryAtives- dys pndpvgsing, such gs SR app materal

use@ﬁ@ﬁ‘@ﬁﬁﬁgadr@ d6fageuriiomi shoult bel pmdmhucanw@cm shﬁstaﬁmll:?f
for, human S adm |stra re arations, sho

d neet
nongipxif {1y the gmoun’s crg lo¥ @d*%?n % #ft V@W&?ﬂswﬁ? {peagReyated
intoldustaihed-releate gapalGtichsnd avulakshs by FDA Of fice of

Bi ol ogi cs standards. Sterile injectable solutions are

TypiafP WeSifoMulAtRAO AN yPdohiabh eRemBig t¥ SOIITMBTI Bolypeptife

reqU|red anount_ in the appropriate solvent with

Natyrally, ieqmopntioh actige mm%%)éta?a@h therapeytically ypefel compesirion may
be pr&ak ieklch 4 Why BNRGIRYI dobdge WiltbedbBiirlel irzalyigien unit dose of the

General ly, dispersions, are, prepare
compRnsk Ea?taff SYEY 2t sy, piseeiablity ?1P12@85§@% ?ffem“te of
adnlifiSiF286h, PRIdEctishdlife a WeM hd dthey gﬁunﬁhoawgimcwnm.anmnmbe
i spersion nmedi um and the required

confeﬂ@!aéea(gxﬁ sskpled i the et o RETPATIRG S Sea Hmiasigns s
sucl)fa vafi @y bf RsdpeydiuGatineit rédhfer3 MRPBE Adsirable. of sterile
|njectable solutions, the preferred nethods of

ForldF-E i rAdn afe%oﬁﬁa&mm strtyd p}&eﬁm@eﬁﬁ&eﬁ@rad&mﬂely be
techni ques which y ﬁyder of the actiyv

incqrpypted v iH pnepr a@reaqulaata m% apoawpv%wﬂasmf’g%fa% Recetly om
tabaac &aﬁgﬁa@uﬁlsmﬂaéuﬁ bﬁny h@mﬁﬂstleka &"@ﬂhuﬁ@wtpoeekafnbﬁr £ﬁ6uthv'v'hﬁ
nposi t1 ons di,scl osed herﬁ be fornulated in

may s Frepared dicomaraing B pgive R e Ampueip b gpepprist
solvet, ueh ad HpkiiubEbokdiesofitioal (Db s saanml ARerhdtREINRRe Mtitd

the free am no rou s of the protein) and which are
ingrediEnHIBY\RF INGOPAR oylisglution fugh aésm% QBRI R, borate,

gly&yid ﬁﬁmﬂ'ﬂt@ﬁmﬁ bR:&rbBﬁhﬁ&i smgpeﬁecaﬁladﬁnnf@&c Srlbdledan @ &igtaﬁeutlcally—
as aceti c, aril Cc and

effeis SIORE 15 SEIEGh hakpoby D g piter DAt TRt

age@ta,rfoaau:uﬁg)ageﬁ:s ad hvRettahs0 F&Itbrﬁﬂfv@@ﬂhdiconb&ﬁlﬁ?ls fidg be fashiordedr

. ex ot a cal.Cl W LOr .

inte ASPIR o R S B et R PUCR P TG, S el aibived in

the mdogar opyl am ne, trinethylam ne, histidine, procaine

and the like. Upon fornmulation, solutions will be
adm ni stered in a manner cgppatible wth the dosage
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formul ation and in such anmount as is therapeutically
effective. The fornulations are easily 25 adm nistered

%2@06)@“ ety of dosage forms such as inject ?pwng
I'ke.

solutlons drug-rel ease capsules, and the
used hereln, "carrier" includes any and all solvents,
di ppwedramne Dedvery vehi cl es, coatings, diluents,

T ECRT T MR I R

dlsd&bdlhdrﬁm PareRétalpe mriavensyslys bhrhmusdslari:,a plevieh intdapdriconeallyas

cestig i & Beeilmoe b LG, SR nedl o il SRS i (ot

spetificallly ficopBrated Yiereinrby eeféremn a itsnantrety).oSolatipandf theactive

oS B A BT e s PreeRe S

sultﬁtﬂfrﬁﬁ)&dwllh raswtfmaﬁ'o fick wﬁﬁfaypm@mphleme Mtispetgioacinayalso be

repa S Y eI el eB e vl SR RS ke o sy

ordhﬁfyebminﬁcms obstageland use/these p&ﬁarﬁnﬁis CoNos preseontivd th@tevemi 0
thenOthqu duce an allergic or simlar untoward reaction
FoEH HINFRPST8YEd to a human. The 5 preparation of an

agueous .C Slt n t hat nt aj ns rotein a
Thebarmpgenipal fsgs auifable Sor bl e Inslide a1 adippus Splptions or
dlsﬁElﬁlﬂnE &idbslyenldipb@he@ Wﬂ&%xteh-@&&n?ﬁﬁprﬁfaﬁﬁ&ﬁ 6fkteiile injectable
ect.a es .solLutions o .
sotighe i Bpssiats O 5 FatenCia0 468 Ppetifabr rone bessin byrefeggmee
in i1S GRS lIﬁ Bll tddes thd fthh thust/be sﬁﬁleta@cll iyt ge ﬂuiatbl tﬁa?c_taié ﬂﬁtsdfasy
re e at i.0 can SO e S| . .
syriR GBI S5 SO DS DS AemnG G o ar Pl TARting B i ah
must be plﬁi‘b&feff?mt the adntamﬁmmg fdtbﬁ ﬂSmmamr@ﬁsxdg Ishcheas B&tdgf and
anasa SPra cca sSpr,ays nna tio an or
fungjy THERET e sl B o O St ean sonleftites R gramiple) Whtes
ethaiel, pM@cFl I(ﬂg gﬂgﬁﬁ prdp:)tléheglycoaandﬁqulcaﬁtﬂyeﬂ@ma gIQcol and the hke),
ns I Lect ,a n a
suieiE BRIk BEor B bepttati el Bropbt e lin? e, 87
exaﬁple}'—l@t tanlise 5f o Gfatidh such ﬂdleﬂthlery Faimabitenaice Sﬁﬂlc &hﬁ]rc(dq:aﬂhle
. ncoigo at ed ref erenc '

. nits
a3 i e 5T verq AP BY 8 o BETpElas o b el GL e drtiey of
mtcm@tgammaswn beifiligeal Hyi mh@smﬁﬁamm(l Ankatifigygal @ensl for example,
998 spphosphat i.dyl.- ounds
pardbibe pétBSuasil SRR SRR L imPotf S s FPER HA0pasbes 1
be mrefbrable ncieclide lsdt:suceagbnts édry:):mmle segdas@r \miutm ehiowde. Proldnpel
s BRSSAS AL ArSrd G Forn SEARBTHE 50 o tfposon
of agentpdelayingmbsorption,Jor eimnpie,lahmﬂnunnmbhos@araﬁahdagﬁiatﬁ 780, 045
(specifically incorporated herein by reference inits

For Deresterial adefinistratidn inlah ROSESoluHGNNGTARMHIE the séIMidn should be
. ARTL CLE- VEDI A TED. R tain_.
s R BRI R R e rPerr oo R i sufeient

salihd p@hooes Thesa paﬁam ud;u@eus SOWIIQ‘[SQﬂﬁE[ﬁdCﬂHE Suitable for intravenous,

her d cle his &0 d the ||
mtr%};"ausc q?{p ug u?a.necC)rju CaFt%l 1(1)1%9 ep oPﬁal aamnlstraglsc;.»lnt Iﬁlo o g c%rfne?tﬁg a steri?d
aqugoue s_ednum| thay emthe@mplomdwﬂ;ll]nekmw:eto itexs¢ ofskilllis the lan in light of the
pres%ﬁtr cﬁécﬁ)wrgr For el}?a?mpq C,) TR dc'osé ma‘§/ be dissolved in 1 ml of isotonic NaCl

solution and either added to 1000 ml of hypodermoclysis fluid or injected at the proposed site
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25 of the present invention may be fornulated for
deI ivery either encapsulated in a lipid particle, a

[ﬁ'" a vesicle, a nanosphere, or a na?@'ﬂﬁ%ﬁo#ﬁﬁ)bﬁls

or ?‘ﬁﬁ ke. Such formul ati ons nmay be preferre or
the i ntroductl on of pharmaceutical |l y-acceptabl e

of iffosionuiised &.9nRBemihgtol'e Pharoesuticad S¢ieteeso t 5th Bdition, pp.t 1§35-1038 and

ed h T
L e e
the ﬁuhjecmmi‘empd Chhe\peson reggionsible for 3dmihBrFtion@alhvin enr¢veko8Ss;

L 1998.. d
oo b5 B R R B, o, by s, 21
admxmtmoe,lpkaphlanoﬂs alodudsl meek steniﬂl& @iogenicityvd @hegm safety and

Reg ﬁ | h d
purggi i g¥%‘o’°?'1"tg§§¥aﬁ§im r CU f%FO\{%]&QaF :: rrelsn?gg\t;?zon

54 . \\D 06 17240 PCT/,EP20061004
Stelg M&ﬁﬁaﬂ prisare H@’%@dg RIPeROE %ﬁf&“ compgunds i the,
reqideed @mourht inthd appldpriate pelednt wimlviqous ofthosti irgreitntseneneratix
sboys, o5 [ ot by s Skaliation GePaRly, {fernes kiR oy

incgrpdraxitigitivd vadbmmﬂtddlaeﬁ\& nipasdienisdatn aserileavlicle (Whh adrriss, the

bass AphpoR 7o 1y o i o el G o eyt et gbove. 1n

the Eiat efdterfle ﬁ:ﬁﬁiﬁﬁf& thd.bre;ﬁmh&hleﬁm?&ﬂ:]é&&&tmm tHe preferred

me‘ﬁé&é’?h”ﬁ&%éf%%éﬁ%'&ﬁmﬁ ?%&é??lf‘?'?r&'%)m nglgego SO rre&l%ﬁiav e

poviaieedT thesetivesiigredian plik hiyy adiitibnad desiradbiegredient fielrl a prevpmsty
t.hat are.nornmal |l resistant to transfection by other
Sterﬂf"g g&‘{ffc’é‘g"’f‘ﬂ%feﬂ%l ng T cell suspensions, primary
cul ur.es and PC 12 cel |l s Ren isen et at,
The S0 Fiss St MR g 96 oA B 1R o PGSR e 10
Pha&h&eﬁtloﬁﬂiy Sdcepitdbde Wldcﬁﬂ@&b acid Wﬁo&lsﬂtﬂf&that witlt #he free amino

sl L 5 Bt )t iR BE A i GOTRE el S

hydeddaRib oﬁthﬁ:lhbhmamdec&@uch okjeaaic acias asat:etlc,'lrﬁﬁﬁq td3atiq nendelit,s

andj@eelﬂ{e’s Sg]?S%f?W l?lttl'éetﬁ“%e %?ggw%fygﬂg iéo(qe I\?Btd gnai grg%ni’icc

bas&&%lﬁas ﬂoﬂadampm sofiumgpotastiBMmmoniam, akeBim| Elaﬂeirerl'lydr&)udm

ansc nfa or.s and.al |l ost
and i o B i sy 0, PRl e
Uparf fomulldtion ssdlutieds! will be edminisigred ivi miumer dompatebde witlothe dosage

veral .suc essfu inical. trai .
for it g B FEEESHRoM as o Bmiicalf Biive E8 Rhilons s cnily
adriimistared mmvlraabeabf dt(shgqcfemasswm ﬁnjéctabl:tsohtthnsi@@@mica&e%@}es,

d upe, 1988; Sculier et at, 1988). Furthernore,
an éral studi es suggest that the use of Ilposorres |s
not associ ated with aut onse XJi C
As B D oy e apd Aot e RRFR D SR, spigh
dilvenits aintibactefi AR antifithghli apass) isodnia brd sbesrpioh cfelagmg agents, buffers,

cor S sy RIS I AR 1 ATEIe S o8 MG e oot 17

phabhicaytizal a¢tied sbseacésds well krewvirddthenat.t E:tcapmﬂusbﬁr as an95| cl es
ener al | ve anet ers from2 nmto
cory Rl 47 el porpieg VB P Tl b BB o

smal |l unilanellar vesicles (SUVs) with dlaneters in
the range of 200 to 500 A, containing an aqgueous
solution in the core.
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25 Li posones bear resenbl ance to cellul ar nmenbranes
and are contenplated for use in connection with the
nvention as carriers for the pept j,

rese
@8&%% ¥?4ons They are w dely suitable as gﬁpﬁmum?mm

and | i pi d-sol ubl e substances can be entrapped, i.e
therht@tic SMpRAHSnsIPRGRMpRREY, Sppltimintalyckie ifgtetientscar blso bc
. respectively. It is possible that the drug-bearing
incqrpaspehiHodhe cPEsiioNShe enpl oyed for site-specific

dellvery of active agents by selectively 30 nodi.f
The;phease pharaapauticallyrapseptable Gisfers th mofeqplan enfitigs gn fPé“POSm ns'

do ﬁo@?&@ﬁc@ as aﬂéfr iSO B iintB{vard keactiohSvhén adiifiddereditd)Shuman, The

| ow ng |n ormation may be utiljzed in generati, ng

Preparasion of i a0poR REATRO HTSthat DARAPTARTPISINAS AR 36t V§ RTefignt is
und¥fob®inMhert. MQyzg.Qﬁ Wﬁﬁl%mﬁrﬁﬁ?&% IrfEhBES) elther as

structures ot posones when di spersed i
liquighgoltionschs g@nmswgs aﬂanﬁ@mm@k tprsplionn, of SPT?F'&F“{“dn’ liquid
priot®] iffectioftlcant 2% Behdp@Rd. 1R PripaRE6HEniako bbemiligédr r ed

structure. The physical characteristics of |iposones

de@?ﬂﬂu?ﬂm&b&xﬂPﬁhﬁnﬁPrength and the presence of

di val'ent cations. Liposonmes can shom1|om1perneablllty
In cextain embadiments, the bharmaqgiticaboompasitiang may be dglixerad byjintranasal

spr. rﬂa@d'a?stp#ggsmim%ﬁ dRr Bh@S&oldi adivkdyvericld)iand fdsed! y

ters er mea |I|ty The_phasé transjition
delivering|gorss, f?aldeﬁaﬁg% and peptide compesitiops dizreili 19 theJupgs eg yia nasal

md%h&éi?{fw Flesgll&mm baa dbGb&id g, Sh B § Pateh®s, ?56'399&%! v. S, Patent

acke s-ordered structure, known as the flu
58 agéeach'meglﬁg@b'mcgrpg[ateg he@wd)yagfgrepqegli itsentirety). leewme the

dehIO %Pa;{l gﬁd&%ﬂ&ﬁﬁ&%{;ﬁwé ﬁ‘ssnﬁ@ﬁ‘aﬁéﬁﬁéﬂ de 81.,11998)And

In reas In"pernmeability to ion ars and dru
Tysopbosphatidilaglyderni coreponads{Hr SiPateat 5 7@§1§65 aPeélﬁtca‘IYﬁPW %d

her&ﬁ‘ﬂy [%lférﬁke "R eREEFAP b1k - B{o“}n' i de Qﬁ@ﬁaceulﬁ%f 481 Dikewise,
proteins, “such as cytochrone c, bind, deform

tralﬁmacqg@ ﬁétgrda't“@fl indherpngfarpolytaimdyaspspheyleneSupRPraRaiYSs i n
desBfedRADI 3. Phivnt 5786 b@ﬁ(&&%ﬁi'callﬁﬁﬂoﬁiol‘a‘éedtﬂéfe% wabRichalih @y of

pr ot ei ns, apparen 'y by packing the phospholi pi ds
entigle tightly. It is contenplated that the nost useful

| i posome formations for antibiotic and inhibitor

del4 LeespMmE;, MINQGIRTUAErNSHEICRBTIENE-MBDATERPEHKIRY i ty to
In Je&ﬂﬂ emBldithérs, M@E.{v@.&m‘a %&M&ﬁ,ﬁatgth%&ro@mmsbmse ﬁarBEafpsules,

I posones. For exanp Vs are noder at el ficient

mlcmpattxcbpmlwgspbmea {ipid passigles, SewéeSaaﬁé ﬂ@%tkpé“ﬁ%hs/mmd“cﬂon of the
con'lﬂ%?itlgds%'f Q'Btprcsc%%erﬁfofl filto su.ﬁt'é\ﬁe Rolvant. a9 aBbul ROMKR 8&isitivins

d reproducibility in size distribution, however, and
of the pre@nwwml@emﬁéx latgdfar defivery pithsranaepseinted i adimid particle,
a igisbRE, 8 edfide, adafiiphen, bARhbRtickat ielige. (LUVS). These

are prepared by ether evaporation and are three to

Sucfh%“nuutlgx?sstWegmg&;eh Ghr Y m@&ductt%g of m%&eﬁ%ﬁﬁ%&ﬁbh

M_Vs Itron to |1 posone characteristics, an
formplgtinns afithe nhectai geids amonstnw@msplaﬁpé.hmme Thp Bumetionjaad use gE

hp&w@s' i€ 9nBaIT ﬁ%wnﬁ& RS de 'sﬁﬁ 1rptile b eé:ﬁf%BQ CousRMf ez al,,

Pol ar Co ounds are traE in t agueous spaces and
19Fobporar. 188 nbatih d298 Whig flefcqﬂr?éthcupﬁ of hewaoa%%n Gpnocppsules

in tMERIgEle8 antlBRid therdpP F5? @Mﬁge‘?luﬁf BacleBhISAR&INE AR R es). Recently,
pernmeation or when the bilayer is broken, but nonpol ar
liposomes were developed with improved serunt stability and circulation half-times (Gabizon
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25 conpounds remain affiliated with the bilayer unless

it is disrupted by tenperature or exposure to

| i poproteins. Both types show maxi mum effl ux rates at

VRSUBAY3Y transition tenmperature. Li poson®STERAYRG

with cells via four different nechani sns: endocytosis
& Payahpdjegpaivy 11988; oﬂaleh and CHouir, 1987, &1 Scldtmeﬁ\,d@lt,ﬂﬁl spatifiaigt em

inc oS g PR By AT RGP R B R e esorte ind”

lipoSyrk likelpedparatiats aebaaiunniﬁgtmﬁf lawe been ravieway (FRalaicird, 1998;

Chapfss b | P 5 1 By RSB RPE NS gt i 5

Paténk Isaamlspﬁ S. rretehuaons@aeandm @. PAient 795587, eachkyesificallywi t h
56 WD 2006/ 117240

si mul t aneous rel ease, of
mﬂﬁéﬁﬂﬁ%ﬁﬁﬂ%ﬁbﬁﬂﬁiﬁemﬂvﬁwgﬁwh| contents into the

cytopl asm and by transfer of |iposonal lipids to

Lipesomes aaxp begn used, speestsfully syith ggnmberobecl types {hatare garmally
resibhuit I&ownsﬁ&ibn Sihe ﬁbdeﬂﬂeﬂﬁclﬁ&iﬂg T I0RSHERsi6R rﬁrﬁm)snephtbcyte

often | cuI o] etern1 whi.ch mechani
cultiet S HC 5 S 1 REERSISoR i LS8 MAlPr b 1950, 18 pAkions bizisgmes
are fred &F.the DN A SenzhlcBnshaints thas ﬂesypﬁdapéfvﬁﬁl-uasﬁdr&mﬁp@%ﬁss

i njected |iposones. depend on thei

Liposelsthaye been used sffectivelyito itroduce, genes, W%ﬁ&a@u?f Magia, 1986,

Heatl2 061986, MR)azetRits QL SI989; Freédtald Bl 1§96f fntalldﬁimpémesatg%ms
Lves I n e

ding on their conp05|t|on and ha
fPﬂ%'F%&E %WW%W @ | Y033 Imgizum) ef af, L999h) SrimusntgEaller
& muﬁ{br@ws‘db,‘(ﬁns%ﬂﬁludn%rs aldellba¢Rkffedlork mwh\y&mersonde 1979)

phagoc the retic [oend el i al
‘Wﬁg §§?“§Pfa§§elb#nefﬂ@aei%|%f #gpn oscestd Gl Fais
exaﬁiﬂlﬂg tl'Déc effebiifends® of | &Enesrﬁ&ﬁdtﬁﬁdrﬁ’é deliPérly hietbeén copRiedCan

o S e 1 St oy v

sevérhlRtudies sliggat thhtBe dse YEHpoRdmes Y 1@ BssocldiedSwit fu@mBmefigans

are the predom e.si.te of take e_ot her hand,
ressQings VO OB S GRS YRR BT G iy 10
L uest red highly in the liver and spleen. In,
IP@*@% "Pfﬂ frorp thwhpapldﬁ@ﬁtaaﬁ %fperspwtag agyceuSRdBm )

spoﬁtafee@y 06 huldiDRAECRIREniR blel vesiaRS filBtGAES mafkthmellar
tissues 15 accessible to their |arge size. These

vesiclst{MIs)+ ME-Vis|zersemlly haveadiametess @fdom torfleirp.offgnicatien of
ML*\WF@L'HQ'HgthQ EGiRBFon of §hAlPddilRSleNa? vaRIS ($hVs) Wi Wiatheters in the
limtation in terns of the present I nvéntion. However,
rangeoh 2000 5894 cgontainingan ganeppgpolptioniadhe e et hods are
avai l able for this to be acconplished. Antibodies nay
Lipgsameschear ressmiblanet to ocllulpe mieinbranesrand ang contenaplaterifor esedhi r ect
condhcdorfit 1RO PhkseRlhvdntid AU eﬁ%}ttﬁ‘weg oo ’pf.& e

antlgenlc eceptors ocated on a particular .ce

widely pyitgble as ik ey andlipid-selerlesubitinges can bey Pryrgmpdoteeannhmr

t
aquélﬂuy é}ﬁl:és Qh&jwfrilg% ghgﬁ?i%{eggéltfﬁ%}}g%lt}l gt r# gl:%gblg glﬁYthQ dh?-b@arln@
hpownyé m@ﬁ eypndd ealoyaddorsite spesificsleliveny ofgctiveagentsdselectively

mod?@*fn%'iﬁe'l%gsdnﬁl fh&isddang | 1 posones to particul ar cell
types stly, it is contenplated that intravenous

In agc{?ﬁcgftta 1% indd IR RBBIEL P41 721 635) e 1B Ind firoHRRfbn Y
be utilized in generating liposomal formulations. Phospholipids can form a variety of
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25 admnistration are also conceivable. Aternatively,
the invention provides for pharmaceutically-acceptable

e formulations of the conpositi rm%us?
g@gg@ﬁ iH)Inventi on. Nanocapsul es can genera??@ en 0?%59

conpounds in a stable and reproduci bl e way
struCtoles buieﬂ\ﬁnmniobcﬁmd whén dltpers&;DﬁXvater,@pmﬁmg en thenwilar eatio of t

) .
inig it ALl TS TR e Bn Sl Mgl o g
chafhoietistics bfrlﬁabsdnes ﬂqﬁd ol i idnid srengtinaduimoprésedcerof divilent| d

cul3, 3SR I PO orBKE e DoRF o ERARL 56 & Bevars

temperaORa nﬁdecyoeq:hhdeahnmatwlidhemkedWets ﬂ:mrpemeamhty The phase

| at th
ar3 08 1940 3Py e RN R iy e,
to adlba3elgpadkey, lﬁxﬁflﬂmdszkmdmchs ¢Hedlwid- sease. "ms @burs atk980;
r_Mihl.en

1988:.. Z
chaﬁcﬁ{x%x_c Rﬁﬁﬁ-érﬁlasrnilon é?mpacra?urc Tﬁ‘d%% a%rg%%%ﬂﬁ E:er%teabﬂﬂ? %%Ons
sughrs adbdrogd4, specifically incorporated herein by
reference inits entirety). VACCINES 5 In certain
In aaa.ﬁ&erortaﬁbemﬁw dtlxﬁﬁ%gkbgo ﬂ@rtﬁmh eanmtasmennwlblﬂm ¢ﬂllppso|mles
vacc s are vi de e nes W
e or b gt Bich b Pachiva pek b Ar ot and s R o1y

ther’éBy édﬂﬁﬁ@chadges mmﬁdbﬁt;o \(molestéromﬁlﬁbitsrthk petetrioniof proteins,

N TR TN TR T —

lipdseapfonafioaafot ahibibyic anihidbitcr déllverynwitl icaritainl tholesterh
exogenous antigen. Exanples of inmmunostinulants

Thé dbﬂlt}ddﬁraﬁ FbliéaVtriSs bewceb diast wpsbf apcmrﬁeso Fpheaxample, MLVs
g Iactlc tide ndI| i nt &
are g'rwg rateléa }at;tap R‘ ﬁ\ﬁ-ﬁ Brme fqt ﬁo er
the hkivintaﬁ?{fﬁiﬁ%m gﬁeltyéang Mﬁfﬁlhty\{ﬂ gigd diﬁnbtﬂibﬁ,ﬂﬁrvaidr nAd &S
ener a escribed .in or e

corgataiss Ao e PRAeGRInE PRIy T DY EL R D verers
(LUAR Disedidre prbPie) by e &viparetitini a8d hre Goreg1o fouk timesmere dfficient at

vacci nes . W w\& the scope of the present invention

solye gnicapment ot her conmpounds, whi ch may be 15
bi ol ogically active or inactiv For exa one or
In agiien g oHpaRTsSHIectBsties: Hﬂgwalﬁaﬂb'?% naptin gy aBIHW papQunts §5

the PRysRbERAHYal propdiid bf the 6MifRndiRH. Pollrompbunds &8 trapped in the

pol ypepti de or_ as a rate und, Wi t hj
2qUeRSIBACES 4ng orpol lap qraRoRs bire ;e Fipld By RYer A 44 ‘f?élgfgn%@“
coxﬁlswﬁc&lafb el € thedwgh ﬁgmemn ef whedrtke Kfaydr ﬁwormhmemmdlas

escr.i b ove at t he
roRSHESS PR P s e Bl bt E'ﬁ'nf ?%V be
expl&l&ui‘é ®ipoprofeinb.NB&A Yypes show vidkkintinyeffhix €lb at\merghaayahﬁﬁml
known to those of ordinary skill in the art,

MA@/ ng nucl eic acid expression systerrs bacteria
and viral ex I‘eSSI on s ens. Numaro el iver
Lipogages intfiess wifh gelif e o et FestaRSTI (endasybeis B PiagesyEe dells
of Heftitulhatdothalial s?@abrhaml as faérbphafie \ind ddu@6ptils; a@mgloﬁw thé edll

?}/sterrs 15: 143- 1998?’ and referelrt]ces ch
surfafie pitheR by QUSRS 2 YoEPhehicorAlaciosERlp e Yég?g'f &ms
intérauiibas Wit deR-sieie ssnagoyerdtAisiol Qi fiegBasma cell membrane by insertion

of the lipid bilayer of the liposome into the plasma membrane, with simultaneous release of
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25 for expression in the patient (such as a suitable
pronoter and termnating signal). Bacterial delivery
nvol ve the adm nistration of a ba j
@éﬁ#%g?%?'exanple a Mcobacterium BaC|I?E§E%$&%S£E§
Lact obaci |l lus strain, including
lipobifial bérténtsGado il cyplaktsy il By Rinsfek of iiposomnat ligidd tactllutay ot hat
e esses an i nmunogeni ortion, of the polypeptide on
subgel BB Rbrasig o o8 VT BUbHE Crsesriafon i Psofl Puds
ofteh Gy difR6aleTdl deternigé whick mech@thism is operdtiveAmd chol than o @nag ofddate
(2005), 77:113-124; and Raha, et al., Appl Mcrobia
”“&SB‘P% Frol (2005) PubMedI D 15635459) In a prefer r ed

enbodj ment,, the DNA may, be i ntroduc a. Vvir
Thedglg P@%‘gfpeﬁhmk‘;fé’ft@ﬁ?’wﬂﬁan“(?Q&‘B?Sﬂinﬁs @Pﬂ@mg%“ Bysic r us,
propeftics BubH déSize qruuﬁgeﬁauﬁrﬁds ghargéh TRy mpetsikml tiésuet foeh otise
of a non- pathogenlc def ect.j ve), i cation co eteq%
dayy dppradingn Pk PRIROSiEpR: 3ad balidiveningls "S‘t?éé?“fi fFommin o several h.

Lar; eGJT ﬁ Bred) Sch Q4BALYs akll BOV O aRUakeh OF raBMB Y paagdcync cells of the
er - Fbch et at, Proc. tl.. Acad. Sci

rlipipen el LS 9) By s AP SR TSRS thpgpfsuch

larg®§pecied Rt IMa3Ositéd) AThey S Rkit ofily X glades Wher@large \Wp&ifings Or fords exidil
U S. _Patent Nos 2, 4,769, 330, .and

(1990 0
in thy ceal'ﬁzfx Wommg}-ﬂwﬂsmes%‘? é%heiw o gpjeen, Thus; these-proapg
are the gRdoRidte sﬂ:bf(ﬁ 13K OirkRe otmhﬂﬂd’, 8889 EhowE’ﬂ’rmexf tissue

Bi ot echni ues 1616, 5 1988 0S eId t .at,
distuyion B 1) e sesiars gl oy e R 4l spigenc I Sgsral g givo
behA§dtdimi®ehe potehiftaddetidg &l&%&nﬁeﬂ- %)y thdﬁaﬁ @B ﬁﬁsuéﬁ at,

t Acad SCJ 90: 11498- 993
scccqagl D i he lige iz Thcst 5 PR Totbloots Heer plea 83
lymphtidoigar! al ., Cir. Res. 73:1202-1207 (1993)
Techni ques for incorporating DNA into such expression

Tar§éﬁﬁ§ ﬁ.rgenemn@ nowimdﬁe@ mmﬁﬂa ot the §ﬁséﬁf inQénibR) aHMweSrléﬂ tHouldn
he art. may al so " " as escrlbed

SP“FE? ‘a@f‘é‘?ﬁheé‘“"i"ﬁ “EST“PPSF a’étﬂ"%'ﬁb @6 F*léh'&?e gergmphshel. M‘ngg

may( Be38ed) to B td MY LipokBiele RifabOHE reo difeei thE&fibofd £68rhg d&ntehts
may be |n% sed by

993) he upt ake of naked DNA a
to Sé“ﬁ%ﬂ"uaﬂ'égel’ﬁ éeceﬁ'w losated o2 prdtinyian eelbivee syefanss a{%ﬁh@rﬁtear e
detehina@s @cbptoeindn §RElipRitell-Bhreace Ekﬁnp’éﬁédtﬁhat |playW|rJ)lE ira@ll-cell

arent that. a vac i ne rlse .hoth a
f“"&g{‘) Prdipragiion gpd %PHEF‘ ?'ma%t &fﬁaamﬁtes ag they have
potén€iglGh me&umpo@dm ltcd&nfdﬂrar odll tgRblaMean, it mwmemp;eﬁ@ pase.

15 1t . will ent that a.yacci cont a
g ibtion P praLoaprB e Bl e ot

mmmmhmﬂusheaﬁ¢dﬁﬁmamﬁ polypeptides provi ded herein. Such
salts may be prepared from pharnaceutically

Anameay akd :ﬁvdﬁﬁéh POVl rPh@acdufiedllyAbdeptable 8adbipshases
s of pripary, secondar andﬂh?rtlar

t’r‘?§§°‘§'f‘ﬁf°ﬂ’8§?*%°"aﬁf %prawalgyenawa wecagshis caberagrally
enuélseccﬂnpouﬁxam létible 9AlrépPsdutiBle waly (HénIMichaNENA i ), 19&3& ci um

.and nesi u | t 20 WWhi y suitable c rler
Qui 'ﬁwﬁ"%aer? i ef‘%f8 Ig%‘lﬂ"‘ﬁ &5 4 ) ap‘% ﬂﬁ'mgﬁléh ghiget %he
intr@B M \peBmieAic bRBloadhids Such elt@ﬁ&rmﬁﬁictek (zsns%d 8budd 0. Bum) should be

invention, the %¥ pe of carrler Wi | | vary defendln
desigped using golégpers ablgfohedegraded gnvi y{-%noacrylate

nan@fa@fe that MY MHebcroquiRMeRtSark %Mﬂdt&ﬁmf IQE irAY present invention.
appropriate manner of adm nistration, including for

exanpl e, topical, oral, nasal, intravenous,
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intracranial, intraperitoneal, subcutaneous or
i ntranuscul ar adm nistration. For parenteral

LD ation, such as subcutaneous injec ,p,ETz
@g%”l%f’g{?r ef erabl y conprises water, sali neLb 3‘%&81“9
a fat, a wax or a buffer. For oral adm nistration, any
Such i)arhaes RBer iy Bids, 4 desdribadl (Couvrannenal £1980,51988; zasMuhlen

e aga@g#ig%ﬁ%?i% Fini é%_gﬁ%f alg} é#d?ag%ﬁag ﬂ%ﬁst{ffg#@
pediR&M eférBite tmﬁ}eqy r
° m crggiﬁg?lg?a(gegwrgol ylactate poleygl ylcgl :tgegjl ﬁaye

vAGCINESE enployed as carriers for the 30 pharmaceuti cal

conpositions of this inventjon. Suitable bio degéﬁdabl e
5 Incpiain prefsed @%b%wnmd’if the PEsee InVERtion YRSERGP &re PRoY!

vac? ﬁés%ﬂﬁ Em&ny e Gior nﬁréé&r’irrﬂa@&ucﬁ <O fosfiibs, such as those

20, 883; 53,763; 814, 344, a
disogisoi Aoy, corgrinags b i, A ST STRLP RS
any\¥sAha Edadees Bg&éﬁ&@%/%@-&s ohé'&ﬁannbody and/or cell-
articul ate-protei n conpl exes descrl [ Pat ent
meﬁsed)@ Gopogeaqus Weeh%x@l@aﬁm@ost aa?c}?ﬁwm‘sass
10 blodegfaﬁélﬁé thictRphefes (0f. Polylactic gmah«g @i Bpok@id Qinfashich thél
host .. Such conpositigns nma npr.ise buffers
compgund is ingerperatsd; smmg-eF'él!fﬂ%)ﬁ %mnﬁ«h gaﬁm V¥ er ed
prefudtion i%)gene@ﬁl’ Héctih S6r dx@mfle, Pog)ew BASEVmANDEIRQ FBocine Design
sucrose_or extransz‘]{:l nanni t ol r ot ei ns,

(thesabuplapd adeniopParrhng 73 HE@EFGH““& cogpgitiqns and vaccines

witlih the Q2dpe 81'the preRACK CdntiOSha fso GhiGindtHePEmpaGRIa] whisuady RS
EDTA or gl ut at hi one, adjuvants (e, g., alum num

15 biolggigaliy,aptipg\or inagfjve B ei?‘ﬂ%ﬂle» OPfRAre InFinogeniA poxtians of other

mmbﬁﬁfn@éﬁs@nay BY Preéet] bitheP incoiBdtlited inkyPREIbOPYI Foephideldr hsWseparate
bl ood of reci pient, suspending agents, thickening

°°“%P§lé‘?‘i’t g’“‘%(ﬂ&)’e&f’mb‘i‘sé“é’él“f/‘é‘i"?‘{}%s Al ternativel y
conpositions of the present inventign ma

Hlugteghing Yageingg mpy contpiy DB $ioodinesnne ChPGE 9h ths P !’811%‘65 be

des@HbeRRVE, @&&Qhal %e%lybéﬁﬁdé 1s BRSNS SR NG noRH hbdvBAKEDNA
technol og a variety of inmunostj mul ant s

20 ?fsmdvéu‘ a0 of h‘é‘*‘n\?‘é(&é ey STt KBV (uhase g oroingey siill in

the &K Eiﬁﬂﬂldﬁ\g ndBleid Abill ¥apidssiBR YysRfis, Akl virdRRgres3idh dysediidsS
contai n a substance de3|ﬁned to. protect the anti gg}'

Numergh gengfetiverateahiques #p welh kapvadin hegrh Methisir dsrehe

Rollthill&rB] RAI TherapBru@ CabridrBysrédtsQ5: 103-198 (1098, 2h@ SfQEReSsited
such as i |d A, Bonadel|l a Qertussn S, or I\/¥cog§ terium
thergin. éﬁ@‘@?‘& B M@%W@PPGH %PP%‘B 5t grauences

25 for aepad\a;abﬁm tldsqiahmt cba&ﬁég a s%l%{e)&fiﬁdtﬁgﬁdileﬁﬂm&dng si¢BSl): Bacterial
" ac' can e ul t.apl e adj uvan ar e
el e Ay A PEGof 3P <eh Dot
MydoBEAERINE BEci il od L adibbadilltls ﬁﬁmhﬂhﬁnﬂém%tﬁéaef%nn or
Labora or s, Detroit, )) Mer.ck u ant . I\/brnck
8"%}&‘8 ot "1"W<’F~°‘s"s ﬁdﬂ\ﬂ?é‘? geRjg portiy }i\ 18°
surfﬁ&_—ol‘ seoPoléd ﬁd@f an\e%&dp‘é Qe, V&)@Eﬁiﬂe @G%rapapam ,_thaﬂ gras Cl‘:enc
l | a, : ) el 1, a alts
30 oftlanILENER it malieh garinii e et Bteenn) S Endean

156_95\{59)3 hat pref@l embafimen) thd DINA ntay ®8 introduczd tiixig 2iral expression

i nsol ubl e suspensi on, of at ed, tyr.osi ne. . acyl at.ed
syslgll 38 peYecRnB S RTE ROT §irth LSBT ST R ot TR Ve the
usepbi paEatogenic@sfective), ypliatphampeest vidns. Olatgblasiatzns are

m cr ospheres; nonophosphoryl lipid A and quil A

Cyt oki nes, such as GWCSF ¢g interleukin-2, -7, or

-12,
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may al so be used as adjuvants. 25 Wthin the vaccines
provi ded herein, the adjuvant conposition is

designed to induce an i Mmune r
?ng‘%h?ﬁ%tly of the Thl type. High |evel < FCRERGn Vhe
cytokines (e.g., IFNy, TNFa, IL-2 and IL-12) tend to

disdic¥q forleRanplé) ciiumheaﬁoaf et @B Brodreidiladcad Sci. UM 863 1R331(h389%

Fle%grgn a,?’vp&},stererg‘l 3@&%@&9(1&@ ntr%%tﬂ 'ﬁaf h6é]§ s

(1940); 1.8) Patt&mﬂoi Q eb.amc 4V£se330rm&u<sta1 DAST W BITOTSAS; U.BTRareat
responses. a v.acC

Noygy B A i 20 4503 B hadbaB il iRk o, Ao Anlies Bt
GZW\/(V%?W%t al. ;}Meugeen%gﬂim 43;]@19?1741@011& %me , PRRienk dead. .IS'c;
uskplsisa R Riof Leietpraal. oo et dpad, P34 S LARBR DR oo
(1998)] Guzniaé Eﬁa’ii @g&fatﬁﬂ sﬁ‘@?mg \llggﬁmﬂlmhﬁ?mw?gﬁﬁgs
73:08 15@7@‘3?%3? iecgwg o\ JRQIReFREEs h’é@* infg suﬁ“é% V‘é&%’i&&é&u
wewr&lo% t@mmbmuagwﬁn tHe@ft. Thé DPMAGKyaisobb &131(&’0’! dsidestribdd,

o Pl Do i b7y 0 49e TRl st Bcience
259165 -1 592rw993) m"r&drﬁmcmmakeﬂ ﬂfm miay PEintreapdbiscoatingthe HNA

f or e a, conhj nat.i on of no ho r lipid
ont%b*w@%%s hish aﬁ%ﬂ?wmsmﬁo @3? “’?ﬂ bsi appasent
that(adlacdifidl thay copHisebath aypowngg%ogae iﬁ{dwporylpmtﬁa l:dngioiiaﬂ Svichr

et at nmunol o an
Vacf'ﬁ?f‘%[ﬂﬁ‘ﬁ’l’%&@?ﬁ“&‘fd ‘EH'&‘?%‘;"’?"QPS En dot gi ins, Plenum
. 407-4 2204B 2220211;
It Wélhbe %BB”&“‘Q*FE*‘ w&*)ﬂe mAY ﬁ?"éﬁ“é‘? °°‘F aﬁ?“"o‘ﬂ"’%‘f ?é’
polirfuGledifesraraf g,ﬁ eftiats pidvided Mandinh Such saligthdy uaepfetpmeh Gomi Z e

ess fhan 10 in dlartete andlts t ho
ph aﬁa%alftkse'? edwog axirchases; ipet é@@ﬁ@f primary,
sec&mm?.shatemnﬁmﬁﬁemha mm@nﬁmmﬂmw mafgahlc bases @.gA sédigh,a
sur *ant have be de ri bed.in 98/ 43670.

PO P UM PR OBy dRrgpEEm AP ude ASQ B (MPL and
?Slena Ilposorreforrrulat|on 3D- MPL and QS21 ji.n a
While grysssitable carrisn knpminge thosegs opdi ilLip the aehamy bs qEpIgyeddp fhe

vackifle YéhiREiti SHEHT BlisAientitDx e BNEhrtdPAAI Pdrgld ?Bncﬁhié onitRe mode of

wat er emul sion, and 15 AS 15, avallable rom

adrgipistration; Corpqsitians qbhe pacspnt inyeition aay be {eamplatsd for pryappropriate

maﬁcﬁM:ﬁM@ﬂ’] ficlu®f Tdr leRampAidp e orklSndal ARhvehas,
727; 4, 877 61 4,866, 034 F’Pd 4,912,094)

lﬂ“ﬁsﬁ-lﬁdﬂ'ﬁé’%‘%‘@‘ 5‘?‘1"5‘6??8&% & dpifapscy slEatiofy, f@ﬁ'@“"“‘
adrithiSttioR, cst;d:rfbls stlf_l«‘guﬂdﬁ%ﬁi injebtiinenly c%h&@reférfﬂjg%‘(ﬁnp&ses water, s?]me,
m nantly espqQnse., . is an_. abbreviation

alc@yf & S AP A S or g AT IP: 3 SRR I FAraEB i

arfidSuctSakGhanfitd J8dieke] seedhi, Mehesiing sislble, ss@iomRactRslind[telcum,
R TS e, S S5
mldfrcﬁmtﬁléﬁé delﬂhﬁtyp%cﬁﬁfwﬁﬁﬁﬁso Waﬁp&iyﬁd)asg:ggﬁfslfggge

or ce

hatce il FORBP SRS LS e o SR s Sroderadable Bapreperes
disclohed Iforsskmnpie] in U.S. Patent Nos. 4,897,268; 5,075,109; 5,928,647; 5,811,128;
5,820,883; 5,853,763; 5,814,344 and 5,942,252, One may also employ a carrier comprising
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in free solution together with free antigen (WO
96/ 02555; McC uskie and Davis, supra) or 25 covalently
to an antigen (WD 98/16247), or mdh%?ﬂ
J&q%ﬁﬁaégfrler such as alunlnlun1hydrOX|dgE k
((Fbpatltls surface antigen) Davis et al. supra ;
Birfiaite-probdid dontpleRés dikeribed iRMDS. Phigit NoAS 908,817, which/iié capable

53-8 s. known i.n art as

ofls@ncwg SR I T@ﬁ*‘?f SRR ahes b boch

system ¢ and nucosal ro (WO 96/ 02555, EP 468520
Suomvmgosgtonway alsp mﬂiﬁ 3%@ @3 i palinepr phosphate
bufidedd] shisie) @ar%}% cbmm&ﬁiose, sucﬁﬁe or dextrans), mannitol,

1998, 161( 463 Another referred Sd uvant h% a
proteins oI vRe %ﬁ&*ﬂwm FHeb poalyaite, Btiexigants gateriopis casi ey
ageﬁ§3ﬂeh af BD‘FJA.'G? glﬁtaﬂm&raﬂﬁﬁﬁiﬁ (e %2 hRamirufn hydfokiid), Bited that

MA) , be used .al one or in 61V\P/\F€ 23 é7240

W@M%Gﬂ@i‘% hypRIPHIT PFYSakl hipertanie, (vpR the %06\9 fegipient,
susfFAin® YA BickdhingRREA ERAr fsehRtivds nmwﬁﬁely%mposmons of the

conbl nation of a nonophospharyl lipid and S on| n

pregeat inyeation may be formulated as a Iyoghiirdte, (Gagtpo ‘a'capsulated
withiP1ié3omaSusHR el kh6Wh feéhn 3%394/ 00153, or a Iess

react ogeni ¢ conposition ere the @21 is quenched

AnybidVvagh9 b?ﬁnﬁfn@iﬁm@aﬁts%% eRpRyddin %v%mggﬁﬁs irfvbriRh.

preferred 5 formul ati ons conprise an oil-in-water
Forgxtmle. o adipeint maydisrichled. Mot adipyantsicantpip a sehstapge designed to

profRey W@aﬁkcnfﬁnm&bﬁtch@tfbhhxﬁVﬁbﬁ’ds'&ﬁm%ﬂ-hyd?&i%nﬂﬁﬁh oil, and a
tocopherol in an oil-in-water enulsion is descri bed

sﬂnilwlﬁt%f Genunegesposesaeeh 5 id s Bapsdrilaperuysieaiy cwbsserin
pekibs dr M3 cOBaRERAIN: dbriV@ Plotei3, Fortkhrisle deliphddtddc &gy Oifilated MO

9‘6/%}{59 and WO 96/ 11711) andh@ (descrﬁfe’g Pty

vaceae(dhfacRigan be yreds Syitapleadiiveps ereswzmgy@l B abiwd%@sample

Fre@idef Iﬁédnqmet@piﬂjwsan&ﬁ Cofplettdiediant (Bfcs EaboRfbriés, DetrSig vo;C .
France), SAF (Chiron, Calitornia, United States

MWEééh'z‘S“‘(‘é%@ﬂde@W t5n RanageNERAROLBe ASIZA, G515, AS-2
andaildiivaViadttBereof €G18xoSmtRREne? Phif@ephia, AA%; CWEBAMALeiQfluminum

SBAS6, avail able from @ axoSm t hKl i ne Ri xensart

saltigicp psAyminysa hydroxids el (elpm)igs lmingim phpgppate; spltseo galciurn, iron
or ArcPin iXeblubldikpehsidh of Wy)latéﬂ‘tﬂromﬁé Relat@lBups |cktldmcally or
, |_Uﬁ aam nlege 4- h hat es (AGPsl{gﬁ such as
“““g’é%a ¥ fsRanzed PoResaesh %PUP@SPIPQT tbmAB%anE]&t“PEHSP@@?%’ al
moRphospRsH/iGfpal B2k quitdh. OYtdkirts, 6déh as M- C3F SE n@RLIGS2,0f, or -12,
I.ncor porated herein by reference in their

ar e
maﬁﬂf‘ﬁiﬂ ¢das 2dipyisher  exanpl e adj uvants i ncl ude
_&?Bt heti.c MPL_and gdj uvants based, on Sarﬁugga t oxin
Wit{Riemyarcipes @Eovingd breiptheagipvant composifion is rﬁl?lasér»%ad to

mamraﬁehﬁmﬁweslp&lspbﬁ@aﬁlﬁdmysrml THElybe. m@m&vasama&yﬂeh at

result in a nati on of antig
cytqkinep, %éFET’{hBWE‘érIL'&ﬁﬂd H-RQ)itend ip @vq,rélrerm@sc“mofé%&ma%?&
.mﬁlbxe resB&H&Q§ hﬁ acﬂﬁﬁsteke& degé‘? dn B&{u%tm@mv&eomwe %hsmﬁa

stai ned rel ease formulation (i.
(e.g éi«fhﬂlai chrﬁ %Eh‘%émét‘tfaﬁg thedndugtinn o Bma?ralg@mupwm?e%d
FolRivingQbM&asdH Ak valR e af Rbvid@XRIGY, € batlefithinghfpeR bs uﬁnﬁlcow

rel ease of conpound follow ng adm nistration
response that mcludes Thl- and Th2-type responsés. Within a preferred eml odlment m

which a response is predominantly Th1-type, the level of Thl-type cytokines will increase to
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formul ati ons may generally be prepared using well
known technol ogy (see, e.g., Coonbes et 25 at, Vaccine

14:1429-1438 (1996)) and adm ni stered by,

8@3F¥%F3ﬁkal or subcut aneous inplantationTP‘CE@F"’E{@@ﬂ%‘Lﬁ9

i mpl antation at the desired target site.
a greatériedtencthian’the leee of TH2aypa dyadkines) SThedavels ofithasereytakines may be

| ypepti de, | ynucl eqti de .or ti.bo ispersed in a

reafy RSP bl s BT B P ob e BHeR s
Janewty| eraneshubobidlogyas tEdigeM, 2adll i ng menbrane. Carriers

for use within such fornul ati ons are bi oconpati bl e,

Preffied ait 52 ulEin BRI pRétioRimnty3th1 RS respaRde inchide, for

formul ation provides a re|.ativel nstant | evel of
exazple; w"@&?ﬁme@monpwé@w? lipi e prefosibly %ﬁsﬁew de
monBpBdspRayitlipid £ BRMPRY) lopfidnaly WiliSarCdmbiniie €Ali &) for example,

. polyacryl ate, |atex, starch, cellulose, dextran %nd
Ribf, gty 1986; Imspinglogy and fpagyn elogyqf Bagieual Erdqtoxins, Plenum
Pubg. w,rl?if,%mgmﬁ;ﬁsm 20040, EB2462 1|E’,_C£Ba E?Zﬁﬂgm@ﬁbﬁ Qlil-]_ﬁ'eferred

i pvect ors, c onprise .a non-1l1iqui rophilic.
forra gf W MFLgs n tﬁg P eLan empisios Hypg e SR HRgiclsize et than 0 Biam
in dinef0,2AE ﬁméthdﬂ)f;ﬁmfhagt?@ﬁd dBt®std/in am 9ﬂztzrz]mnﬁiueb@y er

c ri sing. an anphiphiljc. un . such as o
tormipleslon eqraepisiae mombphowhery! Nl & shdba ustaptanavedeqndesosibad ign
wd?m%/tgagl Ex@ﬁnjla_iri]ﬁuﬂspréf@wtcﬁﬂj?mz&ludéﬂ@{lﬂ ?ﬁzﬂ h@?sb_ M@S

. , noun .aclive c Qun ntain
ipoygres PRPAIN o0 MBSkl 465 bt RERO e ST MET e
QS1ihad tai: bi@in&?atér@?xhﬁﬁhﬂBbngL idaeqstzataﬁd ﬁ?dilt iﬁ M&eagﬁfipn, anci

uratiqgn_of release an e nature of the condition to
S (oSt o S B PE MR g A RIS R el | vory
GlaxsSmitKeinie, SeittB,6V & 3 VsFdteni Nddl A)438271RLBW 1 :06866,034 and

ositions and vaccines to facilitate production of
4,9 %tigen-specific i mmune response that targets

umor. cells. Delivery vehicles include antigen
CP%F‘@’%%WW pltpopunlqotdes Aipcrdych the (on(s dimuclnods is uRTgetEigatedy s ,
indi¥8.@ bRESARARIY TR ¢bdrse. CPUNRGY hitSevidlion Qi BRbsi affosing at

be engi neered to be efficient APCs. Such cells

. may | I . . 1
dinygleotide pet thpretentip ONA, Sugle pligoprciiotides sisay el kegwp and 3k r ease
desdribed, FGHRR&HPLY, it WO 9GI285E WO 0933438 aRUISORAlent Nes. i6/008,200nd

ctivation and/or _nmai ntenance of the T cell resEonse,

58306162, Iyraungpfimulatopr Ny paausnees aprelsodsscribreds far exagnige by Sato ef

al., isafmﬂ %ﬂﬁf&ﬁdﬁb}{l @pumt Kol f&hﬁlAPlédgdtiﬁto VRRinkS csle%'ei«r@%ly aﬁjn;rlﬁstetredd
. A e a ype) . nerally Dbe iso e
in 0F S HoR oA hes AL gges (WO eTESs 5 B iR i Bvisa ) or
covElEt6njugafedltsl G DGz WD 9SINEL4PL 61 foiidddted with SEHRP suchAe

A t ol | | .. i .
st B BAH e CEHEPTS e ey DAir Fiol SeHTD CHARIAL IR tghe
Pro?]ﬁ&ﬁﬁﬂ}dﬂcf],\lﬁ]?,!lm, ﬂﬁ(ee)dmtd;-'s}. i@cﬁe kthNDrfgh gﬁra&g@ BikO4nS
. re S anll gen- esenti n ce S. nargl tl C
Sy U GAES B pisTre S paLeTon atesel Spe R so/0R5as, R
46838 DS er b |J kb RAG) ) 958 NIEOCZX 8 FO- EE McCluelie add DAV, J Immunol.,

ff i s a 20 physiol ogi cal adjuvant for eliciting
199 Héﬁ%@ﬂﬁ@#ﬁc or therapeutic antitunor imunity (see

AnT]nne;gﬁgwﬁ Levg, Ann. Rev. Med. 50:507-529 (1999)).

e Brerrard piuvaBYF FaPPRIN EpfapQRinRimeies oridgraYatiyes; Riefely Q521

(Aqoile Bibghafmdcypicalaincs Faptnghsth MAS twhidhiinayibe Used WidhBoiar ked
cytoplasm c processes (dendrites) visible in vitro),
their ability to take up, process and present antigens
with high 61
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efficiency and their ability to activate nave T cel
responses. Dendritic cells may, of course, 25 be
i neered to express specific cell-surfac ggg%gg
ggﬂ?&ﬁﬁﬁﬂ% that are not commonly found onggéﬁ I o
cells in vivo or ex vivo, and such nodified dendritic
conftPhatisn PR oBE WIRNRIA (FRflexafiple] ienRnCeksyiteh Mvolved the.  As

an alternative to ritic cells,. secre ed veS|
com AR oL TBORIBRPSPRPEY GPIOLA 0 SeopD VAP g Carubingivg of
s@wﬁaém?de o E%%dﬂcxﬁao i.gg{é\;rommﬁﬁeora Ibsé @@er!og@lic o%hmgdiﬁﬁnuﬂﬁre
I an
the SHS31 s enshed Yidy TBEtEL i dreioed B D SPESTAS, Dt prfrred
forRPRFONT BEhMde art SiTRALwatdrRfrulsioh ahd tagopﬁ&bi A pdddulably pores|
een,

st prlgtion e ing QgL 20y MEH god PFREREO i o o - PRE Rl i
desf:%ugu ;illuiv%!%w%%dggoda@ ozinlae juGdiksl oF ussl ﬂb@reﬁégxt ’gﬁbnnono
inclige Gt 0 BT ot WO 1110 EneC BT e e
Patddt Nd. Sd)ﬂ#'sﬁaancﬁﬂdé%zzwﬁﬂ?to cul tures of nonocytes

harvested from peri pheral blood. Aternatively, CD34
b&h&ﬁdﬁﬁu@mbﬁamsﬁ:ﬁﬂdémmo Eebfib, Q‘i’ﬂce)b‘.s&@(t:hlron,

ilical cord or bone nmrrow ma
Calefpmfaew@msma I9GOMS (CH, W38 (ChiTamb 5 SBARseries of adieyes
(& tsjBtAlSLf Agediagny cmtsm 2k EBAS6, Abaifeble &M, GiaxolshritBK linkNF2,
. CD™40 |gand LPS | t3 Ilgand and/ or ot her conpound(s)

, Belgiurple Detax @%&xeﬁi@ak%w Rt TA9ACPT¥R Hamtiton, MT) and
oth&raﬁimofaﬁs;pgmdashnﬁﬁma&aﬁtrsbﬁate@ (&@PJ) SsuchR rmsb"se Eds@ntié@ b fendif®

conveni ent |y éﬁ%ﬁ%&rlze "I mat ur e" " é# ﬁ
U.S Baterd Apgfiation %8%'8%%' R AR &hﬁﬁtﬁFPﬁﬁfﬁ which are
mc&ﬁ&rﬂ@@ﬂer&x%y YeRdréncé MAhacdnAreiged phenot ypes. However,

nomencl ature shoul d not be construed to exclude
FutﬁJe} xR Rialiu PantsNh A JIR A RS MILABE 3dj@FantkBased on Shiga toxin B
differenti'ation. Immature dendritic cells are

mm@ﬁb@ﬁ@V@??%%Hzﬂg)APC with a high capacity for antigen

upt ake and processing, which correlates with the high
Angyaseige proifedferqimpay eceepacsd usingwelhknomogrsthods tptresult imh e
con%aﬂ&?oﬁ!ﬂﬁgbﬂt M‘Bﬁmla feshonbd éhﬂ!ulc)!r a?lﬁ' Q Elﬁﬁf)ﬁ 'bbr?x@r%r lB¥ciger OYERS

expressi on of hese markers, but hi gh expressi on of

corgnepifions degcibed hﬁﬁ“b@%ﬂ leesadmé%%wsqswe Of gfustgingdtelease formulation
(.e28 ?drmaiah&{kuaum cap%ufel s%%ﬁge OE%Q @coﬁlpafea okﬁfg Malenaftidflgsy on

nol ecul es (e. costlnulatory
exappgled that Eé%cteeslgw relemef comed f@ey@géﬁ@lmﬂm SypCs may

fordRREIR Y g Qﬁra‘l{r 8Ost SrddRAingiwell koAb LE@Ed £, Coombes ef
encodln oftion or other variant

al.,Mgeqinedit) 4%%54?8t(h9§é))t%a<§mn§‘sr@§)wé@ exgrplg Qral.eri 8heni c

subBRhdebRNmpRALERS or Hyﬁmpﬁ?ﬁ&[cﬁ%?ﬁg d&¥ted feCHtk) S&ﬁﬂcﬁ-@ﬁease
Such transfectlon g take place at vivo,

formglatings may eentain 2 pelyree %P%wﬂm% ApANSiRdY dt‘SPﬁfﬁ%dfle & cager

ma@iRlahFor BNtainBEWitRE a S &Chif RlrobtiRd BPL Hid GnidilifOR@brads 20
descri bed herein. Alternatively, a gene delivery

Car¥ief 6t/ uSe % iadh suIcﬁ ?&ﬁﬁﬁh &hs %WCbﬁIF%Pg arﬂtnli‘a%raé)sg ?IQ gi'rc])tﬁ@gpadable,

resentlng ce e admni s
prefegably the f?gnwfﬁlmrpm’{&ewia@helr prpstagidevgh of activg compenentrpfease.

Sudﬁ'c!(r‘?ie@%hﬁ& ﬂdrﬂﬁrttc[e@ﬁ%cﬁﬁtabmc@fglﬂsﬂﬂ 'pBlchrﬁ@tL: | 18tex, fsﬁfch
general |y performed using any nethods

““NWMC"FW e, Hel%dfﬂeg%wa&fclmlb%uprﬁmv@um
97/ 24447, or
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t he gene gun approach descri bed by Mahvi et al.
I mmunol ogy and Cell Biology 75:456-460 25 (1997).

t oadi ng of dendritic cells may be '
2&%§n?%b dendritic cells or progenitor ggpkgﬁﬁﬁ?$gg
the pol ypeptide, DNA (naked or within a plasmd

bxomtspwhncméonm&ee a fidn-ligidd Hydibi)hlhga:ﬁe 2 a@8Ré-ligked polysaccharide
reco t bacterﬁunlor Uses

or g de) 3pge SREgRA 145 Formirind ah B ampopy
such swbmqmoﬁﬁi@(m le X €XB. Pakent Ny 5,081,35¢\aAd POT bpplications wgat ed

ouriry WORHEA 380 Wi pdob B oo ghoul e cimpas gonsained”
withlf B Gistairied rél@kd fofation dwmome b:tﬁ)ﬂ’kﬁﬁlaxﬁﬂmatawhnd

expﬁcftedt‘{}ﬂé;tlggpffﬁ{gf#%ﬂéaeeﬁm ar al) ggaol{f : neéorp verted, 'C©

PCT/ EP2006/ 004319 Vacci nes and pharnaceutlc% .
Any-ofrayaiety Phirdivens yehirlesgiay de smplaysdvitivn rhagepsentigpl compositions

andVdécires 0BG 1itate PRIdAHAR bBan aﬁtigéﬂ sp&ifficAtinftle ASRALY 1B t@gets
vials. Such contai ners are referale hernet|c§ :
“@%FI

tumepcelle (Delyery vehigles iacludeantigenippesenting prlls (ARCR) sugh 4

cells| SifacropRagl BN, moh@yiEy Ardit dtRP Sel 19 B4t MASy beShPih@iedAts be efficient
suspensi ons, sol utions or emul sions in 0|I§For agueous

APGs juch gells may.but Resd pothegeneticallymadified o igpreass te capagity 19F o
prei‘eﬁﬁﬂgQﬁé Arkigéh, tEMpRVe 8dtiVAtRE ahaoxanaﬁﬁtaaﬁ@rdmeqdcen mﬁafu %y
QU|r|n onI the addltlon of sten
have Fiugper ¢ d’F’a’FéP‘y"’ﬁ? Himmpygo 9@ lygomp wﬂ*ﬁ? BREYEnd
@ epﬁh@md I-Hﬂﬂphdpﬁﬂ}dep NePCs! nﬁ%eﬁeﬁaﬂyme SsoRRa Cfllofd a@n?bf Sariefydf
i n_incorporated by rence

bl g 1 95 R B 488 PRI oS A GRex s Autologous,

alloB@R| Syngahkic Yor Rdddgentibdélii dual |y indicated to be
I ncorporated by reference. 10 Al though the foregoing

Certam/ﬁ%ﬂrmxmgmb.ﬁ@ ef@lsﬁﬁgehhﬁ%nhah @s@ dBndeiad @dnls opbi'og’éﬁh’or@f

| l'ustrati on and _exanp Eoses of clarity of

thera?fcfé PRitesRrETerfting qellfy IP‘F““B%C @Baﬁp @afavfeﬁc%@mwh%ea&&
Steffeh, Wakée 599745255 N(1908) Afdthaldbebh Sdtvn &f beldiRcveaehi ngs of

this invention that certain changes and nodifications
physiglpaisal adigwent for ghiciing praphpagie of S‘ﬁ‘&P%“Pﬁ gntityRan it sge; ¢

Tmﬁﬁenﬁé‘rpcﬁ e, AR ReRt wnsiﬁsin@zﬁ(mg 1151 gEastineE&ncmg may be
| ow ng exanpl es. are provided of illustration

ldelamegl/ basediomtheir typicalalaps (stellpte iy ity W@hmmkffb@@p@ﬁmscmwssw
(deidai@es)aﬁhbwut Vitrb)e teir tbumw@@ﬁsmpz ﬁoaelsséaﬂlpeésm e.iugens with high
noncritlca araneters cou n

effigighsy ppcstheir gbility &g aptivate nalye Ta?eﬁ*yesg?rﬁfﬁ 345 %& &?‘?%rnavzaf course,
be dnsmBRtdto é:gpratg G;Fbaitﬁahblpﬁ?rﬁfe ddeBtbaf or (ipdEihst aleh: ccf/;ﬁﬁ@t iy D

n ruction o eSS|on ector
f°“5|\\|?? %‘7@‘@? cgllsrip ¥ive pr ﬁir"B’Peﬂ“H S‘PCBF‘?PSEII‘#‘ Eéﬁlrlzc falls a6 SperRizied
by thel hefemhmu&u Q&ﬁn%lt&ﬁad\fe E3dendvittt celld, 3R ted Medioladfantigen-loaded

onst nd the N agd C ter m
denfiBR e G Rty oY of bt SR avesbis ef LRvaRET A Al e
.Mawmuseéeompmag N—terninal end. Specifically, Mb72f

protein 25 was generated by the sequential |inkage in

Derldaifi€ledts @itd fro@nidgte fay Bosbtaitd floaiREpHerIRbRdd, BOBdribty, tumor-
infiltrating cells, peritumoral tissues-infiltrating cells, lymph nodes, spleen, skin, umbilical

cord blood or any other suitable tissue or fluid. For example, dendritic cells may be
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the -14-kDa C-term nal fragnment of M b32 (residues
192-323; 132 amino acids) to the full Iength ORF

followed at the CGtermnus with th %QME%
ﬂ er‘%g%a portion (residues 1-195) of M%ﬂ i
was acconplished by using sequence-specific

diffeteh @t i vao by diding axafibimativnod cytokingsauchas GM-CSF db-45 IIT-£3
EcoRl and Eco and devoid_of the s codons..a

andfer Tt ﬁ‘ﬁﬁéﬂs ofmpocytes haryest Q%P&?PM@%%*QWM%@%

positive cOlRINGVBRAISFonS pedipheril HRol, unibilickdod K1ddd o? boneGEmOWi rfiay be
DNA fromthe M tubercul osis strain _H37Rv., The deéﬁlésie

\ ) N U .
diffsreniiated it Jendsitic gqlls by adding tp thycultuse mogiim Gerppinatipbs ey
GiEel i i , thdleo sy tfiat ikt

IL% ter _r’n'é%egll65 ﬁ%%?%]i%ﬁ ﬂgfﬁgﬁdbagg/eﬁv,t b3 2@; ng‘;ﬁg?to ned from
differgmtiajion, matyration@pd protiferatiprrofidgndritigiclls. ol i gonucl eot i des:

5°" (5 '-CAA-TTA- AT- A - CAT- CAC- CAT- .
Degltitic Gyl agaonyraiercateanized oCinngusAandr pehge”) celiy vhigh allows
2 sigl“?lee- é‘] ;)@%:‘;)nuc-i 'Je;%eae CORLarned an : eIGPS r eogi%ﬁr%%lfon
nomgnelatuge shoudd notibe dynsevrd dorprebids pifypassible infepmiedinte istagds of

. T ' i ' . i . :

aifeRfhon. imatue feraHBET 2 bh v s NPCAUAI G Bhciy for
antigesy eptake @ud processing, whigh covtelada @ithdhedogh exprepseant of Fey necsptor and

AP BElfo
thesdimpslors, by atiightexgressiin of pell sEfRhaleshlsexgeponsibly for T cell
actty b 3dna€ hald Hand R HGRCARMSn riflediflt (. t4hs sh€D11) and

ow ng ol i gonu s were use
costimplaiofy roeledules (ag.dC240 GDAY . CO¥6-and 4-1BB).
(5' - CTA- ATC- GAA- TTCG- ATG GIG GAT- TTCG GGG GCG TTA-3")
AP@snohaBienfrally GETtAansfEc@ed with a polynucleotide encoding a protein {or portion or
LATC GOC- GGG TG CGG- AGA- ') The.5' ..
o bl el ol B PR o bt porlf ot
expfassedon therveld jurfabd. | Suck mamsBttioninmaydake placoex e, andntcampaesitioaror
Llet] Lt e (under | ) | ] - t.h
vacRE G R oo e U bbb pop Y
desenihgd Serbinc Aleraativiely; 4 genendelivermyshicle that tafgetvia ldeRicitici sl atleer t he
' id £ t ir . B '
L R A T e R
in wyer én desing me vivagansisbtiones dendfitic cells, for example, may generally be

peko G B EATa AT SRR P 2 LA IS S 58
the @04 gOIT EPPRAF AESLET by WEAViCGL, CBBUOEEY GTCABiolag: T5:456-460

(1505, o oo 9 4 I 0 5 90} LR 0G5t o
progénitgronslic Witlothe delypeatidro DNAcInekge dr wiithit o plasruid gertqr) oreilms;sz :
. . . 585
il L ARBAEY SRR, UELARENAARTe kT AR s P° O
adegoyvmb pr lgsttivirhy vectorsht Reion to [paing; the ablypaptide ipGrbesowladly was
corplgRes to%%ﬂmhml&éahﬁt%{%aﬁ& gfonbs'SP c Alurtﬁhngg gEL @ﬁ*ﬂqunoflénﬁ).

proper orientation nserts an sence o

Altematiyely ohdendgitic et avay bepuldell sith s poiprenjugaigd snrovnelpgicalapasr,
sephiB@1yfdr ffthe de?ﬂegapﬁgé‘p@idé.or maki ng the Master Cell

Bank and nuf act ur

Wor ki ng

64



10

15

20

25

30

Cell Bank, the 6xHi s affinity tag was renoved by PCR
and the open reading franme (ORF) for Mb72f was

ned into pPDM a pET derived expreSS| n.vector.
WZ%@# *bdes for a pol yprotein of about W’”w”

(Mb72f), with domains organized in the |i near order:
VaMrb,B&{} phbdolad&tidd] RempPsitibhy ﬁaﬂ%medxb @hit-Hésa BSAaNitaosE

into t HVE1 LysS strajn of E. colt nd us

confery, Eh 3160 BPHOUES A TG, U QoG o bl bermeally
sealRd @ipredeive @teﬂfityM' né ZrmBlatidn Jakilige SiRh@SIC PmIkIKions may be

grggnuf acetlggéfli n% %ﬁch?\%im si%rg%ltn\r%ﬁy rOdUCthg‘?FéF%fA er?th%felyl, S
vactiad bﬁmﬂn%é@ieﬂ%aﬁ ositiof! ¥ Bé aaﬂe@m d ekt chnditfomlréquiring

Y, cengrj t|on dj sruption

only e 250t fal%fc)hqaﬁ Rimerpisly oLt b vi el d an

i ncl usion body p - Purl fication of the inclusi on
Allipgbliratinns pad patint @2{'%% cjpf inghigspeeifiation urg hergidrpomppratgd by
refep6Hel & iP&Rh lrﬁﬁﬁduﬂ: ubléatiSdSr)pate it 2B PIRROGH AR dpeci G611 Thd

Hydr oxyapatite ( ) chrormtogra hy, 5 diafilitration,
'ndg(malé)tleﬂlﬁt?dz%gmmrpwt&%m%@% el d the purified bulk
drug substance. Fernentation Fernentations are

e feragoing ipventipn hag been desciibad ipsomeri¢tail by wap af pstraton and
cxahﬁ&%hl ﬁﬁ'&gestEIQnQQ?uﬂHErstaﬂémé} it b€ rehdiBHopdritt td-Bne on

e worKing seed”cel rown at 37C overni ght. Bot
ordinggy skiflde me @Fhin Hight afrtbe f@ ingeof; iR imention thyteertain changes and

moifiBatAS syt e mefaa/wmumesmmgiﬁ&m MeGpilt GEdpelor e t he

primary carbon source. The conposition of the nedi um
aPPF@egﬁB\m in the table beI ow. Al nedium conponents

are sterilized by heating at 121 C for 20 m nutes or

by sterilizing filtrati S ng the fermentation

Thd Bftov}ifg ESEHJpI%E ax‘e%rﬁﬁi‘e&‘BfﬁW&l}:l%uﬁwﬁ%ﬂQ%ﬁ@{x b§ wal ofS / C-

Air is sparge stan rs per
limgtiont Ehqsspfgkll in theartyyill rpdilyrecagnias uwariety Oﬁammlawm patampgters

that/cod BY c@d%&@ﬁﬂoﬁxﬁ%@ toARE LBy sififdr Ges(f2SO4) or base
(NaOH). The

fermentor is programed to control the
di ssol ved oxygen at 30% by automatical ly adjusting

Ex B@hdoatbiidbf MW If ro'TBE A SEAD RoMGNi Mum agi tati on
0 r&g\ oam control wthin e fernentor 1Is

Constmetiop of the Mtb 28 Expression Vestoraddi t i on of 1. 05% SAG 471

Mtl§>7'2f is & Q3Rn Proteid BAKB (ﬁ%t%rc%cﬂn)fm tu%&ﬁosﬁﬂﬁot&ﬁz! MR tY

eaches an optical densit pr oxi mat el
MIES I 36 o oy AP b S by ATy L as
follawlé 86b32Q-{ehfinad Ond -VIBBNL Pikb3b |- ﬁnﬁm&ﬂnslfeahbm b7 tpR)tem

mM The | PTG i nduces ex reSS| on of the recomnbi nan

waggepsatedhy thefeargniah inkges n pdest ofithe open ragding fames(IRF's) encoding
the POSKPd a}mmmm édasnmemmes 193.389) qhzegmﬁm.dsjlﬁ el S

o ORF BEVIEB) i B Comisos ah B2 DR e s
1-163) BEWIH3R. AT HhiHWas a¥@aiplishe by @t sckmer@é-bpecific oligonucleotides
containing unique restriction sites (EcoRI and EcoRV) and devoid of the stop codons at the C-
terminal ends (in the case of Mtb32-C and Mtb39) for polymerase chain reaction (PCR) off of
genomic DNA from the M. tuberculosis strain H37Rv.

The details of the process are as follows:
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G ycerol 30 g/L Magnesium sul fate, heptahydrate
(MgSH4- 0.5 g/L Potassi um phosphate, nonobasic

.4 g/L Sodi um phosphate, dibasic HP
IL; ni um chl oride (NH4CI) 1.0 S/L 58%’?%”‘3

chl ori de (NaCI) 0.5 gl L Kananycin sul phate 30ng/L
Firéth« DN ARN®DIng the Céririnal poriio(of M3 2gMIL320)Neasalohed fraiH3 7Ry

TR M W R TN
c%ﬁ@@mmsﬁ@-mﬂﬁrﬁg? mﬁf%{ﬂﬁﬂ&%@%@-
GBI ETCHi Ao ooy ohpiisetoh aPgpd s e o
it i TG A i
coraimpa gy ReaRL st e epdirioe Tiees gt e 1ed @ 3BpIY
MtlgiZCﬂa 398 QudMoti oﬁ&waezi &id thd YesiRing product tvﬁHbﬁbcl&xB@m:oet?e
Nagiad HGRP S a‘d' ShrrEoR s er e ”%@%ponﬁ@%ﬁﬁgoi&gﬁéﬁ%w b
lindafifd $HeDOH3IDT fidinid. The 103 pellets are resuspended in
ro, B g R T e s B i) .
(s'-ewaaimmﬂmato.ems-@mmcwm na- gt Pﬂ? BfQﬁﬂA_f.u'e-
At £rC Kt ar Mo EBtABa ARG Gl The § Bfemurirouds oatiined an
EcdRI Gés&i%nbxﬁsnﬁ (edalinéd) ohic e g' ogﬁciﬁirt]ﬁéoﬁﬂ% confAinddQh ELSRV
resfinor g Q0 aeds b SRR o e et pEME vasristne | o

dlthﬂﬂlsﬂﬂbloneﬂgm-ﬁ'&ht @éwnstiéuen sToBbSR IS the pRdigasel fiddaRd from
tlrred at roomtenperature with a nagnetic stir bar
St B rpmfor 2 hrs. The 103 extract is then

Theciant 31 dliggmdieatided bthe Nperafinah fisbniciCoMB3L Werd tesidned as follows:
t f £ j ' 5

s- B FARRI GBI ARCRCACeS oo bR RS G Bt 3 ¥ s

CTAfATO-GATA TOCTATVEACBREGCCAGT-GITAHT-AESE ) Poth sobfumm
con Rni n t El xch
ol eI Ghyam B IR FeslERon e ptrithodl w Bl PO 1 B il Ge
alsdmed)ldqdraestop codon\(italiggNTHei o;hgﬁu\&!editideé wésle ﬁa@iecammhm 585 bp
ui ted,.with Buff
porfSH MBS At i pr G - nginl ol o vt e SRiEpe™
PCR pmdidt oaas :\hfcdnmgd]mmm hﬁtbsang{tmefﬂkwn plamid. The prope bri¢hidion
Ilecte f or .ref.er e. The bul k of

ot ifiHt SR ASMeL & filefFiiind Y B IHER Sequftied '\ L L
ForGig fin ddasttuct, B¢d fdvintkig thei Masper CplhBank apiMantifacer's Working
Celpﬁénh(,etﬁttb gﬁixgﬁfﬁnﬂf t.saé Qrgsl r%mg\lfjeldlgye‘%ﬁ Q ale%genorgad%lg%%?aﬁf) for
Mitb72f was subcloned into pPDM, a pET derived expression vector. The ORF codes for a
polyprotein of about 72 kDa (Mtb72f), with domains organized in the linear order: Mtb32C-
Mtb39-Mtb32N. This DNA was then transformed into the HMS174 pLysS strain of £. coli
and used for testing, cell banking, and manufacture.

’
Production of Mtb72f Bulk Drug Substance

The manufacturing process for the production of Mtb72f is summarized as follows:
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QFF resins are highly cross-linked agarose resins wth
a quaternary am ne functional group 25 that is

S charged in the conditions used '
%ﬂoééf%‘gﬁ/o The charged matrix allows f #ﬁ%’“’omlg
bi ndi ng of various anions that can then be selectively

- Fehuuﬁtaibnlfslm&d 8y aai liarve&'b?dbtﬁ:ﬁlﬁlgatﬂiﬂl c8ll disuptionfidieM@izer) and
rtat fﬁg’g separate nucl eic acids and

¢ ‘Bﬁ‘“%? YPémlytotheresnn fromthe

P:&rmﬁnrufm&mm:ou & byefteacEPik IBW wed] follolved BSQ BEpharose

F“&ﬁ‘ﬁ’}‘{g&g ont am n iﬂigaméglgwfgﬁl)ﬁ%nal I%{FQSS" S stwmves

diafi8itich, And ﬂaﬂrziriglfmanof{ eyidl@the plidrdibulkl dail sebgimok is from
the QFF colum is applied to a colum (2.6 x 12 cm

Amer sham Phar maci a XK26/ 20; 63 nL packed bed)
Ferat¥tation Ng Macr oPrep(r) ceram c hydroxyapatlte ( CHT)

et S e B A AL

of ashékeThdidNalwire oﬂh@w&l&n@%&eﬂ Wﬁ ati37qADeEhighR lﬂoﬁ&hé&&ctﬁum

mﬁgﬁO;ﬁ%ﬁ;&%ﬂg}gg 006/ 043181‘#&](_8%1 HIQMO t hr ou?

carboh@6uréd TheCcd oﬁ%ﬂﬂ:&medlﬁn &Ghdvacih 812 table WRloGO AL Fditng

hed wi C | t bi
compRgpe o & s‘qnﬂz%F]%%%ﬁﬂpﬁﬁmﬁﬁw?ﬂmﬁams Togfion; Diine
the 5@:281#5%& n'v;g&r(ngntaﬂ ishniAtained afé\ﬂpeﬁﬁﬁh qu‘VTU‘I A Pphr@ed 4 rate
. . CrorFre S S .erl.ca., Jacr I ous
of Sl et Gl ke Dl eHE BesHPasmy o 78y aubmaic
addétioh emtdqgsmmbﬁamdw)arhh mhényorss@k@ﬁammea tdBoAtRD the @fssolved

tion er .bi.ndi and . el ut
ot o B epasatly i Rg F St wBle RARAL * MiUPUR esitigy
of 208 e Fgeen doyifpe withinGheTermiettor lﬁmw@y&ﬁhﬂtbhﬁﬂo&ﬂdnm of 1.05%

oA Bl e B T PR S e o
nm) df d]apﬂfnﬁi’ﬂaﬂ% p.5, (]i-%c@topﬁ-beﬁm h&gﬂﬁﬂtﬂp@tﬂﬂM . ;i; ;(MG}::@ Bdlied toQRS
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fenlSRF e nrepn ef b SRR P ey gt e rengbame goe
enccﬂanghé wii7ef proteih. AtS|0lhoard péshindinaioi, she fédmienteds cooled and the cells

we B b e Py B tLr ok 1 owe rate

and anbi ent tenpbmbmmanmmﬂman&ﬁhmnd recor ded.
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fd S$i ng 1(;9 'HF# OB ation

and Sterile YP#EXEAC on Diafilfration i d5@Aformed o
the CHT FT| pebrerelo renpve the urea andOedpl ace the
blif MagnesivinsiifagOheptahyilraledMgB0#. 5. The di BFigk ration i
per?omssindphus{n}mg,monsbdsicmHMT M Syst em ®idtgll. an

LY- CSadiiira pldsghbie] diusig @ubHRO,) 1 pw TiTTraBreL device wth
a[30 KDemmbries ticHde {401 CUL §

UlWﬁhQﬂoMﬁ@S‘e refMo7 2t Sgl o T 20 nM
T'Wﬁqgnshfpﬁt;, st EL: | 1f“t:'u l'ibl‘ 5h 2 om
syerTTTz™hm 1 ﬁl O LIS chol B AL Fon ‘

%h oram
spf EAG-AWI Silicone antifoam (Witco Corp.) 0.0005% (v/v) (not included in
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Isolation of Inclusion Bodies
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distributed into sterile 60 nL PETG (pol yet hyl ene
t erepht hal at e copol yner) nedia bottles, then frozen

at -70C. This material is the M&%ms
W’."?‘f"g@’ @ul k drug substance. 25 Exanple 2: 7004319

Preparation of Mb72f (6 H's Tag) (SEO ID No: 2) The
Theedlpeltbtsaie rEsuqmpdleﬂ aﬂdm;ed 2.3 b bf IgsisBiyffee (G0 @M l\bﬂhlo mMETTis

pei3of e B Mo Afet & B les B! TheB e tfish B
memﬂlsroﬂmgu)zer(ﬁ%ﬁm&slat Niress&): of QD000 psi.tThe suspdnsivinia cérdfrifuged
o R BB B e Do S ndie R Roah gy spmining e
Mti12é proteih aﬁd-jtcﬂeted}ﬁvtheZﬁdbsnoﬁthe doHidebrib/remébiss in the supemigtane e 8l
B o e B B BER a0 A R Bl
by Gintrifugdtioneat 8, 900 grThegpemaint fractionsaredisdardeizind the [B) péllee ;re stored

Lt 710 SEQ ID No: 1
ot 6O ol ot SR RBSABRIEET 40 P! EP20051004310
The del etion of four N-term nal histidines present on

e 6H|E 7'%; nut construct (Corixa plasmd) was
'"%ﬂ'ﬁ ®Gene Tailor Site-Directed Mitagenesis
Thts;rme B prepanatiohs a:rg chayed ati32U0ion b5 mirmtekl mdetkqma-emnqﬂnded in8 M

2HIS- struct ncev ificati
umﬁ’:—?llos-m% é;gmun ’SE: o%l?m ms’é)‘gfuieﬁ e \/\%S “ési" |gz°§t!f ric%)ar'rrl1I ?
agifatiars Thelre§ispended PBeatei thenrstistd dt edormtanpergfede vﬁmpuuagﬁetedmabnd

' i, Nt 12 expr essi.en tor resulting.in the
at 4003 7 205 Tr B e DR SR ARAT B B e B B R
supéfnbiant fmetpnas fiteredsthioh gle®. 4 oM tfiiter (Palt; Soir)yrivk toxhesnatographic
ﬁ,“x[% %tgl ven the official designation pRI T15497 and used

ansform HVS174( DE3) host cells. pRIT15497 codes
Thé B extract Knpnmadnma exdurn EntiirdngQ Sephachsd\Waadt F1dW (QFKdnioh i on

R T o

sangizebwith 1 Na¥aCtbadvieR epmhhi'aled wish Bufférl Ao Taerpihemi xsdbveiaped ata

e.f iol ee] i cal | e
lndgP AP ard 8 60 Bk SAFBUEE'A 203 I Flo Hroughto St g Asadmifiily
lomumas contygingnts mfsdlbbued)for iteﬁera'rmc @t ahik |o§ﬂne Mﬂmtﬁ selutaide b

sm%ﬁst%&sﬁ%% Mgﬁ&%ﬁe aCl IZE‘ gro ane om 232 OdS is 581 ected as

m'ce are no
a sitiglt bk perk bhsed os elssorbaacen of corrpl errent conponent CB

5.
QF??%‘Z[S gfggl 'igihﬁ&gpab}]ﬁe%% &%L §|“Ifni15h3| %Cégi ﬁ%%n |ﬁ%)°t§ %"
thatys positivelychireed in thetconfiitiank oged divfirfgpuaficatiom (The oisrged smatnx
oA TR R 3 L S h BRIl BB BB AT
gradientc B ﬁwﬂxchaquhmtcgmhmis esedith separatz\necltie asids and
encﬂmglq& 1Eﬂ)§1§31 %nlg% {hE I'egﬁlafronq ﬂ'\%&;ﬁﬁéﬂ? w(l'nédg ylgcqa.%) HJI l'e wea]fly and

accurru scant T tes ur ner
elum pnormhmlc@mmar@ Mﬂmorﬁammls ste;( 20019 uBGharged pormrﬁn@;s

71( ég_l:'a(r'p&'rthe §teiﬁluﬂ%l]\r1n@§ ect I'mmun. (2003)

5266 ow ng is the protocol for using

ald elygtp peakris fray\ke DFFeplyma issapphigdrio a polummiex 12¢6m
Amersham/Phannacla XK26/20; 63 mL packed bed) containing MacroPrep® ceramic

hydroxyapatite (CHT) (type I, 40 uM, BioRad) previously sanitized using 1 N NaOH and
then equilibrated with Buffer C (8 M urea, 250 mM NaCl, and 20 mM Bis-tris propane, pH

68



10

15

20

25

30

|atent M tuberculosis infection to evaluate the
therapeutic efficacy of Mb72f (SEQ ID No:6) 25
formul ated with ASOLB adj uvant. Doubl e strength AS01B
MO P2 %d by adding Q21 (5 g) to snall PE?(FP’:?W’A?
vesi cles (SW) of diol eoyl phosphatidylcholine (100 g)
7.05 Thé ﬂ?]mm x ghﬁhtﬁn&\s(wl l'_ dr%bn%ﬁgmeﬁm&&ttﬁgﬂfaﬁhﬁﬁaof
nmonophosphor i pi X , [ e nepbrane
w"eage@@tsus collcpteg e colippp Fss”ffﬁ'i'%ﬁ‘g‘wffm‘g 3‘}‘{;“!‘2{3&‘2’@"? UXn
abs&ﬂbin?lﬂi&enfaﬂ_ﬁ colleLted: Fird Dy, (ltolutnh it Sutbd RIBURED Py Mired, 260 M
g of protein_in buffer (PBS pH 6.8) with 50 | of

sodi piosphais, RH 78hgt h ASO1B. Each nouse received two
MatroPRS® ICPITSis @ bphefical, nfacroforots fBigh 6 hg%ﬁ%aﬁir\]tﬁé {Caé(Po4)i,OIg]f,. %HT
|

representative tineline for establishi, a nodel
chrpyftagrphyEan bRl Ssiopve PRldoF awﬁcshonéf:ﬁ@w@md}n; and
eluUoRdiBshs iRt fHUrAUTIR roded Bbinking!ifthe fonVexehaR t indiigth
50- éﬁq coldony formng units (CFU) M tubercul osis .
chagged, caiiurand nigsaige s 85 Walkas shclpstonoEmolsessoBh¥A il bindyo this
resif @ndPligh seleR@¥ityFoSibdiFiiial Blotes@tn b¥ dchievd. THE cohdifidHs ugkdder the
l{ﬁ% 1soE| al?2| ?e er Liter of drinking IWater Day 61: All
puriiication b MUIbAZf sroveran a peliching sftsp allopdngcyirtially camplet grmpyal of
detéctiblehb @ell ¥dntathifaMsb72f + ASO01B 5 Day 82: Al mice
recei ving the candi date vaccine should be i munized
D“W&M hic sepamationsulimyiolet (V) ghsprogrce, conduetiyity; BIgsSiRe
pH,ACfmdﬂaG 'Bdaina ayﬂ%ﬁd tglﬁp&ilﬁ]lsl'aﬂ n:ilﬁlct;bt@lfm r&&édl gw.ivm_iﬂiMl ITHA fio-
: e or assays , ari ous
Wah@ﬁ%f?ﬁ@ﬂ Hsed ébg‘ggﬁ@%{gﬂ%ﬁ@ﬁ“f'w CFU enurer ati on
& i mmunogenicity Variation | - Treat with
enpt her for 60 days. Starting at day 30 -+ Rest
DhﬁBF“t'\?,“ aﬂ‘,@%}("‘h@m’ﬁ?“-*?u in 2 mice at each tine point
Diaﬂiﬂﬂ%’_&rﬂa}t&foﬂmgd m’htﬁecﬂﬁ [FT$ Pbol itcmlnggé tgelineﬁ and‘(@ﬂlic_éiﬂe%ﬂ{_‘fgr
wity 20 Tt LA hg flagnaion b dstorecd i S Pall MURHCE Sfifemonithn
LV {Cefiteanfyte 'Tﬂtaggéiﬂalgﬁmflﬂtﬂtiomzsﬁgd‘ﬁgh ﬁwmf:]a\iﬂdlecgiéﬂd:bigﬁi chfoff
i Qn -* Rest for , o -+ Ln m ce
PO} B g e ah e MB35 80 ion o 20 BRTR ¥ s
stergﬁzediisﬁtg a\GR-urfd bteflizing filter (gﬁatpgmm)hpiﬁ_ﬁ ﬁ;mhersaﬁﬁqrfaﬁé 60
. S,.. Startl - I L zations wWt|
aisSE4E 1@ e o Py e el PP ) i ol
then frozelR@sl storal at 370°@., ThEs m@éHahis the-MGFL purificd BilkcBu@dubfach

time point and | eave 4-7 mce for survival studies 20
Variation 5 -+ Treat with chenotherapy for 90 days.

Exafiipler2: Preparationd& WMBOS (6 His TEYSEQED N6y WwWith r EZ F+AS01B
3 . =4 | R CEU
o ELLR:Coe o B s B o

orde to reimved the Hisclfag $s omitted.

Example 3: Preparation of M72 (2 His Tag) (SEQ ID No: 4)

Construction of the M72 expression Vector

Stasting material for the construction of M72 antigen was the recombinant plasmid 6His-
Mtb72fmut. 6His-Mtb72fmut was prepared by site-directed mutagenesis using the 6his-
Mtb72f recombinant plasmid (see Example 1) as template. Site-directed mutagenesis

involved replacing the codon for Ser at position 710 in SEQ ID No: 1 with a codon for Ala.
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Anal ysis of post-infection antibody responses using
rMb72f to coat the ELI SA plates revealed that those

ou that received a conbi nati on of che
%{%"7%?‘1 R€1B 25 i muni zati on had a hi gher gﬂﬁ?@g&@ﬁlg
response (0D up to 2.0) than mce that were untreated
Thédeldtios efmammmmmpmmmnaMﬁﬂmmmn

Plotln v bt i Bl e Ditoes Mo Sty e

leailﬁkotlﬁe dxpéctedcpislMtb7aFelut cansﬁhctV\Rﬂ&er]ueﬁcb eynﬁceﬁm, 2iid- 60

e R Rt S I S

puﬁmamﬁgmdfiﬁt? ﬁEm'sg Gxﬁés;ﬁﬁ Véctz geshlﬁhi@m\md finabfet ibiiaheplasmid
] C j.nfec wth M tubercul osis.
pE Lot Moo AR sedutrte erificaton the Kypeptiap) Rfgmid was given
the roﬁﬁmmf s[g'ﬂﬁtlion pamggmd dtg%drt“ﬁ fHarsfoim m&ﬁl W4@E3N ﬁﬁs; e.».m:;T1
vel s oduce es s were uniformy

P@TESW@P&SS"W F‘Bﬁ’ﬁ?“‘ﬁ!@ %&?4 Zand 2 (chenot her apy

only) at day 60, with the exceptl on of 5 M b39.

Posi.ti v ontrol stinulations with conA, PPD and BCG

P‘?‘\}'%‘T”e"f et ed the cells were capabl e of

Thssaﬁkblaﬂuaioﬁgma&dl mrml ﬂ:thlﬁ‘!steE Erir?\}l_ﬂap)ﬁﬁ@l t{c@m@tobﬁ
stimul at ecu . evel s

exchRtghR 1 LRI RrRmpenta s pspis ot g femeaton ey o

|l ow or negligible in groups that had not been

To es‘tabu:ktbemsuh ﬁﬁ)tlél of mfeﬁcm tﬂblerﬂﬂdiwﬁﬂbﬁi’bﬁ uﬁmw&rs&ﬁh mmszd

SW?@‘?‘%&%@@P%%{’%@P%&?&?M ﬁ#&%&%ﬁ&%ﬁ%@g‘a@wf ¢

confifiodent C8 l(dee, Ot SMDOSIRA, Naturb/ 197HRETAG7-8)E SWR fifke afelifbdpadle of

est%g}yﬁp E}er Fomic s Eartrt?%ly&tg in ﬁechgglb?lp &2@&%&@%% ob 7%5%@emnonia
chatzotetised by flargdpiélbia arpipamy MBcopHagd Withictysmlloif ichisiofs

BB e e B Sl Bl OREg 0

neuktbphilZiccuniul gion umcm enphbeies tdee, ey, 2f alp 7 Sebrd&0Y Roytol

Pl A SRR ATy 5omt Qe . e Yt B3 FGisds8 ' ™

Folleyivey i the i)tcﬁoodhﬁﬂlisﬁtgl’tm Switd WlEbsBYNR WIR B omause struitsia a piod el of

bl Ao e D by S A R

fonf@atad it ASO B adjuvankr Lioullk strenpth ASOLB s peepared b addinggdS (5

oS4l 8s Bl U TRl okl PP o s

chofbateml (25 pep(MIO 9a35159) axﬁhmmpﬂmepmm lipidch MBL)NAng)dmthe ons

me Em'\'%e {stc?r? Q%??Pmﬁ%tﬁ‘)% of Q@éo(le%ﬁ@gl v aaquoﬂg)?r%\'eﬁg?%gy

D pregigb inbing § g o rten GrhuTeOEES pemsnwdmoeu bfvoebteal
suel i APk e ke DR Rl SOTTR E L EBP e |

A representative timeline for establishing a model of a latent M. tuberculosis infection is

(4]

schematically depicted in Figure 1.
Day 1: Infect via aerosol with 50-100 colony forming units (CFU) M. tuberculosis organisms
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CLAIM5S 1. Use of a MDb72f fusion protein conprising:
(i) residues 8-729 of the sequence of SEQ ID No: 2 or

varjant thereof having 5 at |least 90% i dentit
t@‘h%ir%&lgl;&“%r (ii) residues 4-725 of the seqﬁgﬁ@?‘%‘f’w‘éﬁb
ID No: 4 or a variant thereof having at |east 90%
Day 8680: Tryat b Bt lofinice MGth30 gl RMEIAES mgtiedhRride pdi Ritbdop 7 2f
f.Uusi on protein induces an i mune response agai nst M

drigking Wl osis, in the manufacture of a pharmaceuti cal
conposition for preventing.or treating 10 .

Day §lieMEmics ssceiving thercandidafeiaceing Sshanldhemmynized with iMibd 2642 o

ASMig h Mycobacterium tubercul osis. 2. The use of claim
1, wherein the mammal has an active infection of M

Da} BREAIEMIO RicSiving the3andiddR viSEneRhorfid %/l ifmkmi 200G L INK VTS

mammal r?as a latent infection of tubercul osis. 4.
ASGHE use of claim 1, wherein the mammal is infected
with a multi-drug resistant strain of M
Day {93 Adlunhiesieccivipgthg candtidate yacsing fhoylddierimmuniggdoyith Mtb 726 +
AS | was previously imunized wth Bacillus
Cal nette-Guerin (BCG. 6. The use of claim1l, wherein

Da&rﬂﬁ: M‘ng‘{”%‘sgﬁgﬁm Mycobacterium 25 tubercul osis. 7.

e use 1, wherein the Mb72f is a
I ti.de, Lisin I esi 8-729 . SEQ | D.NO 2.
vl RGO, ERERIRS R ures ir S B ep iy atopyt o
| ypept.i de consi stin f esidues | . a 8-72 f SEQ
Vel P28 e o B R herpih {5550 4e85. S et aed O Refiost g
mohthe—iaFl in @Imice\de ach €ifie@uint anddeav4-7 i fuS@nG¥al thidlesm 7,
wherein the Mb72f is a pol ypeptide of SEQ ID NO 2.

Varidtion 7 he TreaewitH chemathéfaph, fok 9004, Stakthhg aldy 331 Restdor 4, 5

|y dde of SEQID 5 6. 11. The use of .claim1,
mofgfe? &Y in ﬂé‘“?\&%?“ﬁl tmg Pa'“b%’\%%?ﬂ ire forsHvRktydies
residues 4-725 of SEQ ID NO 4. 10 12. The use of claim
iiéil—gm" on 3 s Rest fréne St rCEU i Imice pepeh tiee Roir andsiesve 4 nejee
for ERGivalU@gied and 4-725 of SEQ ID NO 4 optionally with a
Hs tag inserted following the initial

Variation 4 — Treat with chemotherapy for 60 days. Starting at day 30 — 3 immunizations
with r72F+AS01B intramuscularly (i.m.) starting at Day 60 — Rest for 3, 4, 5 months

—CFU in 2 mice at each time point and leave 4-7 mice for survival studies

Variation 5 — Treat with chemotherapy for 90 days. Starting at day 30 — 3 immunizations
with r72F+AS01B i.m starting at Day 60 — Rest for 4, 5 months —CFU in 2 mice at each

time point and leave 4-7 mice for survival studies

Analysis of post-infection antibody responses using rMtb72f to coat the ELISA plates
revealed that those groups that received a combination of chemotherapy and Mtb72f+AS01B
immunization had a higher antibody response (OD up to 2.0) than mice that were untreated or
received chemotherapy treatment alone (OD of less than 0.5) (Figure 2). Mice immunized
with Mtb72f mounted a sizeable Mtb72f-specific antibody response (OD of between 1.5 and
2.5) whether they received 60 or 90 days of chemotherapy (Figure 3).
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Met residue. 13. The use of claim1l, wherein the
M b72f is a polypeptide of SEQID 15 NO 4. 14. The

im1l, wherein the manmal is a hu
Hg(gmg‘{mg“gi m 1, wherein the adjuvant is se%@%’”‘%ﬂg
the group consisting of 3D-MPL and QS21 in a |iposone
f or spKenceiversithrabled Fbm atict AXadibusintbral aftethinlce iwrere

wat.er, e e use of clairmJ1,. wherejn t
T oo A P PR ARt s Wik reombinan
anti:gdm t6 infehsusd IFNLY 0@ EUne IFNW Iehels pnbd@fa& ey thkdaRells were uniformly

adm ni strati on of one or nore Era eutl agent S
E‘rﬁlaﬁ

negligfodsaip grpups HW@&@H&%W%@PW xceptipn of

MtB35. PbEiBvdsohtrdlfstisghiations #ah coM2E PRDAnd BEGGte AEmbMitrited the cells
chenot herapeutic agents is selected fromjsoniazid

weggrfapablerod mysthesizing andisgeretingdFH1y ie respanselts othgystimwiagory mglecules
Fi é‘flﬁ%ﬁ tév_%ﬂl et&gﬁ?ﬁﬁ @th%'ﬁhﬁb B btlfrﬁwy were low or

m ni st atlon er one or
negligiblegt igeoupgtbat thad nat thlmnmmeed \adthh‘i%ft'-éS@tB axhetherzpr not they

ha&%ﬁél\%ﬁcﬂé Ottﬁe%rg??m . The use of claim 16, wherein

the ar naceu nposition is suitable for
ad nPeringtthenoixse of tuberdwlosiginfentipn wfsubseq\mnetre@hnem specific T cells

resg&gnﬁglﬁg %?&%fmcgﬁ%gﬂt n{ﬁ{gugre of %@g &?/évﬁ&r ein the

mpﬁm&sﬂmh@hﬂﬂl’@&b mesnpd §iigure 6). |'l§|eresemtedl:d e roghange in the Mtb72F

P I i Boontes GRSt ol 38 chomgptipy fpeli aty time

powusrnmnmddh@ tiis assayE(Figuiei 70.a At dHNY20 Post Mib infetion itlteahhdﬁof Ccp4*

Qr adm ni I OoNn one Ofr, eq tine

Srespie Gt A R Seemina R DAL R Bt fapfared t
incagivathth€RAgn b&intdon chtmoth@spydPiired). 729 of the sequence

of SEQID No: 2 or a variant thereof having at |east

90% i dentity thereto; or (ii) residues 4-725 of the

sequence of SEQID No: 4 or a variant thereof 15
Theycesilts gf onr exRegments dopqnateats thetys W gicsags suscgptiblgdo infection with

M. eRBMLRES. U RA%htraatda SWRBRiBAE BRI 1 5CRPNVSH MibQRkeEtRR (Figures 8
cﬁ%eventl ng or treatl ng tubercul 0SS reactjvation in a

rritigen suryneal ipeformeies 1Ser viRg 97 deytofisarEbiggtion Ghemotherapy was
170 SR (IS4t Bi sid 9% Meah B@vivEIRIn®S fohidk Fcelving 61@4yE b colribfation
chemacherany atd 3 Smmistizareis of MIST2f/ASO1Bavas 215 days (Figures 8 and 9),
Survival for the group of mice receiving chemotherapy is significantly different (95%
confidence interval (p=0.0067) from those receiving chemotherapy and the Mtb72{/AS01B

vaccine,
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24. The use of claim 22, wherein the nucleic acid
conprises nucl eotides 63-2222 of SEQ ID NO 1. 25.

- The use of claim 22, wherein the nucleic acid is SEQ
ID NO 3. 25 26. The use of claim 22, wherein the
nucl ei c acid conpri ses nu@ eotides 10-2175 of SEQ I D
NGO 3. 27. The use of claim 22, wherein the nucleic
acid conprises SEQ ID (WAIMS 30 28. The use of claim
22, wherein the nucleic acid is delivered in an
adenovirus vector. 76 29. The use of claim?22,
wher ei h t hdJspats Mtk72hfisign protadetampsisiée i n a nut ant
M CODaE! ekidiirB AR P bdabihol BEIEE b NoY £ iVeriart erdd? Ry
a Mb7Zf tusion protelﬁ conprising: 5 (i) residues

at lea® 90%ddapfityttheselgqiuence of SEQ ID No: 2 or a vari ant
t her eaf:y ham t 0 | i)
rost duih ARG 723'o AR e o SRR e o el %ol
having arl¢asn?0% iden@biherMVl ng at | east 90% i dentity thereto;
and aﬁﬁkﬁumt MR AR MitYDERSER g:to&ﬁt 1%19:23&1 frdARin@ Pesﬁ&r@é Sjalhst M

uce$ an | nmune response agal nst t uber cul osi S,
tuberquiasispiaribs manulactroef aephpﬁmcm@@lwpmmm@d%ﬁma@& qré‘ﬁa‘ff@r

tuberéﬁ?cﬁsls%atchva?i?/lﬁl %ﬂﬁx@] SRRITIMRGELRRN MyCotaBeitm ndbicgpik.v e

agal nst a culosr's i nfection in reducing the
time course of chenotherapy against a M tubercul osis

i nfectjon iﬁe?xsé'%"ﬂ% l%ﬁe@ﬁgﬁ'xe'nﬂi}rﬁﬁ:{l ®6k a abfive infection of M.

I\/ycobact erium t ubercul osi s. use according to
tubergdlagism 1, substantially as her e| n descrl bed or 15

exenpl i f| ed. 32. A use according to claim22,

substantially as herein described or_  exenpl.

33. A dise é@@@mfw&lmé whessiphgananypal fhagn ety ip ‘te&té?n of 7
tuberBfdsal N described or exenplified. WO 2006/ 117240

PCT/ EP2006/ 004319 1/21 SEQUENCE LI STING <110> Col er,

Rhea N Reed, Steven G Lobet, Yves

4, The use of claim 1, wherein the mammal is infected with a multi-drug

resistant strain of M. tuberculosis.

5. The use of claim 1, wherein the mammal was previously immunized
with Bacillus Calmette-Guerin (BCG).

6. The use of claim 1, wherein the Mtb72f is from Mycobacterium

tuberculosis,

7. The use of claim 1, wherein the Mtb72f is a polypeptide comprising
residues 8-729 of SEQ ID NQO:2,

8. The use of claim 7, wherein the Mtb72f is a polypeptide consisting of
residues 1 and 8-729 of SEQ 1D NO:2 optionally with a His tag inserted following the initial

Met residue.
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<120> Novel nethod for preventing or treating M
tubercul osis infection <130> VB61507 <160> 6 <170>
Patentln version 3.3 <210> 1 <211> 2287 <212> DNA
<213> Artificial <220> %23> Descri ption of
Artificial Sequence: tri- dsi on protein MDb72F
(Ral 2- TbH9- Ra35 or M b32- Mb39§4<220> <221> m'
featur® <Ahpysqdglaim FaghereinthgMth73f4s gpolypepiide ,SEQ D
NO:2<220> <221> misc feature <222> (33)_.(33) <223>n is
a, c, g, or t <220> <221> CDS <222> (42)..(2228)
<220> <221> misc_feature <222> (2270)..(2270) <223>

N is a0 C, The u oflclaint4ORferdin VSRR aapcﬂ}ﬂebﬁ&totﬂsaqtm

ctttaagaan ganatataca t atg cat cac cat cac
O6His His His His 1 5 cat cac acg gcc gcg tcc gat aac
ttc cag ctg tcc cag ggt ggg cag 104

11.  The use of claim 1, wherein the Mtb72f is a polypeptide comprising
residues 4-725 of SEQ ID NO:4.

12.  The use of claim 11, wherein the Mtb72f is a polypeptide consisting of
residues 1 and 4-725 of SEQ ID NO:4 optionally with a His tag inserted following the initial

Met residue.

13.  The use of claim 11, wherein the Mtb72f is a polypeptide of SEQ ID
NO:4.

14,  The use of claim 1, wherein the mammal is a human.

15.  The use of claim |, wherein the adjuvant is selected from the group
consisting of 3D-MPL and QS21 in a liposome formulation and 3D-MPL and QS21 and an

oil in water emulsion.

16.  The use of claim 1, wherein the pharmaceutical composition is suitable
for administration before, with, or after the administration of one or more chemotherapeutic

agents effective in treating a M. fuberculosis infection.

17.  The use of claim 16, wherein the one or more chemotherapeutic agents
is selected from isoniazid and rifampin.

18. The use of claim 16, wherein the pharmaceutical composition is
suitable for administration to the mammal after one or more chemotherapeutic agents are

administered over a period of time.



10

15

20

25

30

Hs Hs Thr Ala Ala Ser Asp Asn Phe G n Leu Ser An
Gy Ay dn 10 15 20 WO 2006/ 117240 PCT/ EP2006/ 004319
2/ 21 gga ttc gcc att ccg atc ggg cag geg atg gcg atc
gcg ggc cag atc 152 Ay Phe Ala lle Prolle Ay dn
Ala Mt Alalle Ala Ay @n Ile 25 30 35 cga tcg ggt

ggg ggg tca ccc acc gtt cat atc ggg cct acc gcc ttc
200 Arly. SeThehse oficlpingl §; whereirrthe plpnacgutical fompopiiordsy

suitable 8 thﬁ}aﬁof Rihe HO9méial vefore Ghordde Eﬁcgm&% fc afidnts HAC

aac aac ggc aac ggc gca cga gtc caa u dy Leu
admingytered ayer apriodoptimen Asn Gy Asn Gy Ala Arg Val Gn
55 60 65 cgc gtg gtc ggg agc get ccg gcg gca agt ctc
ggc atc tcc acc ggc 296 Arg Val Val Ay Ser Ala Pro
Al a A% SerThg vsg afclping [ & whereinthe plarmaceyiral/@rggsigen isgac

suitabfld B aglgrgmﬁ%mg &Qh«%aﬁ-leg AU AL rﬁgzglcﬁé&sﬁop@@&peﬁg reufifagdlies

Ile Asn Ser Ala Thr Ala 90 95 100 atg gcg gac gcg

ctt a
Vot Alagaa %g %Aﬁgae OE' gfémﬁ ¢, Cw%ﬂé;n ﬁ?ghzgl{ngceg?gal E&ﬂpo@ftﬂn ls%ggable

for administigtion WIOmeB@“k%“@iBme%cc tgg caa acc aag tcg ggc
ggc acg cgt aca ggg aac gtg aca ttg 440 Thr Trp dn
Thr Lys Ser Thr Arg Thr Ay Asn Val Thr Leu
120 128. 13@36@ if agifeeneeding ety Efusign profein eamprising:

gat tte r&%egggﬁ 5Bh€ &QuertS6f SEQ 1D No: 2 or a variant thereof having
at least 90% identity thereto; or
(i) residues 4-725 of the sequence of SEQ ID No: 4 or a variant thereof
having at least 90% identity thereto;
in the manufacture of a pharmaceutical composition for preventing or treating

tuberculosis reactivation in a mammal already infected with Mycobacrerium tuberculosis.
23.  The use of claim 22, wherein the nucleic acid is SEQ ID NO: 1.

24.  The use of claim 22, wherein the nucleic acid comprises nucleotides
63-2222 of SEQ ID NO:1.

25.  The use of claim 22, wherein the nucleic acid is SEQ ID NQ:3.

26.  The use of claim 22, wherein the nucleic acid comprises nucleotides
10-2175 of SEQ ID NO:3,

27.  The use of claim 22, wherein the nucleic acid comprises SEQ ID
NQO:S.
28.  The use of claim 22, wherein the nucleic acid is delivered in an

adenovirus vector.
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15

20

Ala Qu Gy Pro Pro Ala Gu Phe Met Val Asp Phe Ay
Ala Leu Pro 135 140 145 <ccg gag atc aac tcc gcg agg
atg tac gcc ggc ccg ggt tcg gecc tcg 536 Pro Au lle
Asn Ser Ala Arg Met Tyr ady Pro Ay Ser Ala Ser
150 155 160 165 «ctg gtg gcc gcg get cag atg tgg gac
agc gt agt g&c ctg ttt 584 Leu Val Ala Ala Ala
dn pim 23, whergindes nuglejs acidjs delivered inp mpyignt
Mycoe;'a%rmmga&%s%aca@gecaﬁg ttt cag tcg gtg gtc tgg ggt

g acg gtg ggg 632 Ser Ala Ala Ser Ala Phe A n Ser

VaI Val Trp Gy Leu Thr Val dy 185 190 195 WO

2006/ %b724®sé°5f“5/@%39%41 @&%coﬁfp%;mgcg tgg ate ggt
tcg tc t ctg atg g ee tcg ccg 680
Ser TH} resdaiec] J29ltheseRucnp0 LR HEERD: e avaient iren] hpving
aueasébmﬁﬁﬁm?hﬁmt@%@ 205 210 tat gtg gcg tgg atg age gtc
ace gcg g g g]gcc gag ctg acc gcc 728 Tyr Val AI a
) tsfuey4t/2

Trp MéH Rt thapeguency oEFFQ NP o or walaniﬁllefm a
havinge M%%Zia&nqgﬁ&eﬁa&d%ﬁ _@gﬁ\t GiHerctifthe %ﬁ'fﬂ%ltﬂ%t&ﬁc
gag_aeg gcg tat 3 C}Qﬁ’ Ala dn Val Val "
inducesjan inMENeAPSPONSFAEANSh M yberplpsitsip ﬂ@wﬂ%af“f%e Pb%l%‘eca
compcftion f6¥ale HtlorfeCh nﬁﬁgcﬂéﬁﬁt}ﬁtﬁaﬁe@ ﬁgﬁ%fﬁ&ﬁm&@ﬁnﬁ aiv. get
gaa ctg atg att, 824 Thr Val Pro Pro Pro_Val I@s
tubercglogis gt g i regugingjtip tirag cogese of Fhemothstpy againsEp M.
infectigf th @rﬁﬁnﬁ&%&@ ihfeSled@ih MBotABEridf Gubeellogieg ate gc g

gtc
31.  Auseaccording to claim 1, substantially as herein described or
exemplified.
32, A use according to claim 22, substantially as herein described or
exemplified.

33. A use according to claim 30 substantially as herein described or

exemplified,



Leu Ile Ala Thr Asn Leu Leu Gy @n Asn Thr Pro Ala
Ile Ala Val 265 270 275 aac gag gcc gaa tac ggc gag
atg t ee caa gac gcc gee gcg atg 920 Asn_ G u Al a
‘gz"?gﬂ"%’ Gu Met Trp AIIZ2 G n Asp Al a Al aPREPHRe004319
280 285 290 ttt ggc tac 2 gcg gcg acg gcg acg gcg
acg gcg acg ttg ctg ccg 968 Phe Ay Tyr Ala Ala Al a
Thr Ala Thr Ala Thr_Ala Thr Leu Leu Pro 295 300 305
ttc gag gag gcg ccPEQHBNGRYSHRE age gcg ggt ggg ctc
ctc gag cag 1016 Phe Qu Au Ala Pro Qu Met Thr Ser
Ala Ay (]y Leu Leu du @n 310 315 320 325 gcc gcce
<118zg C ’f‘t"r gcc tcc gac acc gcc gcg gcg aac cag
ttg teﬂ(le AIaAIaVaIGIuGIuAIaSer Asp Thr Al a
Agn G@n Leu 330 335 340 atg aac aat gtg ccc
<126§19 N8 Gé&o@%zéﬁﬂv&lh@n%%‘i 5@t G5 B6Bercathsid112 Met
infésdioNSn Val Pro eu Gn @@n Leu Ala @n Pro
Thr dn 345 350 355 ggc ace acg cct tct tcc aag ctg
<139yt VRElSo2t g tgg aag acg gtc tcg 1160 Gy Thr Thr Pro
Ser Ser Lys Leu Ay Ay Leu Trp Lys Thr Val Ser 360
<168%58370 WD 2006/ 117240 PCT/ EP2006/ 004319 4/ 21 ccg cat
g aac atg gtg tcg atg gcc aac aac
<17§%CPL§%5§&%F ﬂﬂf‘gﬁ%rg Ser Pro Ile Ser Asn Met Val Ser
<21bkt tAla Asn Asn H's 375 380 385 atg tcg atg acc aac

<21t€Qg2Q@t gtg tcg atg acc aac acc ttg agc tcg 1256
<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: tri-fusion protein Mtb72F
{Ral2-TbH9-Ra35 or Mtb3i2-Mtb39)

<220>

«221> misc_feature

<222> {30})..(30)

<223> nisa, ¢, g, or t

<220

<221> miac_feature

<222> {33)..(33)

<223> n is a, ¢, g, or t

<220>
<221> CDS
<222> (42)..(2228}

<220>

<221> misc_feature

<2225 (2270)..{2270})
<223> nis a, ¢, g, or t

<400> 1
tctagaaata attttgttta ctttaagaan ganatataca t atg cat cac cat cac
56
Met His His His His
1 5

cat cac acg goc geog tec gat aac ttc cag ctg tecc cag ggt ggg cag

104

His His Thr Ala Ala Ser Asp Asn Phe Gln Leu Ser Gln Gly Gly Gln
10 15 20



Met Ser Met Thr Asn Ser Gy Val Ser Met Thr Asn Thr
Leu Ser Ser 390 395 400 405 atg ttg sag ggc ttt get

g gcc gcc cag gcc gtg caa acc
W@k eAIaProAIaAIﬂAIaAIaGInAlapégﬁi%ﬂ6
Thr 410 415 420 gcg gcg caa aac ggg gtc cgg gcg atg
ago tcg ctg ggc ago tcg ctg 1352 Ala Ala G n Asn Ay
Val Arg Ala Met Ser Ser Leu Ay Ser Ser Leu 425 430
4 t t -0 aac
o9a 43 gdThe e 0 o sb A0 UG 98 90 el BT O
Gly\'fiﬂe ANaA1h ardINe lay cfﬂnyAIAr QetARDa IMQleﬁym IOCC tcg
gtc gogtz2tcg ttg tcg gtgsccg cag gcc tggsgcc gcg gcec
aac 1448 Ala Ser Val Gy Ser Leu Ser Val Pro G n Al a

;g:'ﬁ"‘s a9y goIts2 RSA acFSH- 460 205 998 £GC ACE YctHece ceg

t t c ctg.,ac 496 A n

Arg et %gcﬁsﬁ%%%% = 8 ot Bl BEF B R eBor e ser
Leu 470 475 480 485 agc gcc gcg gaa aga ggg ccc
ctcOfi@ CR0odd greigfc GBE B@0ak! aC68 ghd gcd 244 qwercl a Al a

248G u Arg Ay Pro Ay Gdn Met Leu Ay Gy Leu Pro Val
Leu/8§ %S856H0021 gy Asnchsat dpnggly Jex Chgdlydeaginl &gt ggg
0‘(50 agt ggt gtg c5l°g cgt 1592 G)§5(3in Met Gy Ala Arg
cge t g ég agt c cerg X t 0I:c Ley atc 4] 59:5c SJE:O 515

29595119% ¥ §oT E‘Eglgt 5t Fafe” @8G %C5t-Ft°°c¥Y gcea

Arg 9fG @eacc ber L@é«%&’&hﬁﬂ BLOL& &1 rx@eTgé& M@l gt Pro
70 H's Ser Pro Arg Ala Ay Asp 5Bg0 525 5 85

gac gtg atc ace geg gte gac gge get ceg ate aace teg gee ace geg

344

Asp Val Ile Thr Ala Val Asp Gly Ala Pro Ile Asn Ser Ala Thr Ala
g0 85 100

atg gocg gac gog ctt aac ggg cat cat ccc ggt gac gtc atc tcg gtg
392

Met Ala Asp Ala Leu Asn Gly His His Pro Gly Asp Val Ile Ser Val
110 115

aag tcg ggc ggc acg cgt aca ggg aac gtg aca ttg

Lys Ser Gly Gly Thr Arg Thr Gly Asn Val Thr Leu
125 130

ccg gcc gaa ttc atg gtg gat ttc ggg gecg tta cca

Pro Ala Glu Phe Met Val Asp Phe Gly Ala Leu Pro
140 145

tce gog agg atg tac gee gge ccg ggt teg gee teg

Ser Ala Arg Met Tyr Ala Gly Pro Gly Ser Ala Ser
185 160 165

gct cag atg tgg gac agc gtg gog agt gac ctg ttt

Ala Gln Met Trp Agp Ser Val Ala Ser Asp Leu Phe
170 175 180

geg ttt cag tog gtg gte tgg ggt oty acg gtg ggg

Ala Phe Gln Ser Val Val Trp Gly Leu Thr Val Gly
150 195

19



atc gcc ccg ccg gecc ttg tcg cag gac cgg ttc gcc gac
ttc ccc gcg 1688 Ile Ala Pro Pro Ala Leu Ser A n Asp

a Asp Phe Pro Ala 535 540 545
950ai4T7845 b EPo0s) 004349 5/21 ctg c\cﬁf:%%ﬁf%”‘a’g’ 1
ccg tcc gcg atg gtc gecc caa gtg ggg cca cag gtg 1736

Leu Pro Lau Asp Pro Ser Ala Met Val Ala A n Val Qy
Pro dn Val 550 555 560 565 gtc aac atc aac acc aaa

t c.ta c..at 784 Val M
ces o S odr o P BEE f (o, Aol 6 o0 er Rk, &
ser %Y B65cH80er 86F AFYBG1Reulidt MAICAGRNIE MG Bt gt C

gtg ming acc aac aac wac 1832 Thr Gbyelle Val Ile Asp
Pro Asn Gy Val Val Leu Thr Asn Asn His 585 590 595
_tlgg |ty IRICLIFCHLYGEC PEC ATC IYagITacry FB¢ 988 FLULRSCARRE gt C
¢c tcc ggc 1880 Val I]le a dy Ala Thr Asp.lle Asn
Tyr%%é 'ﬁﬁeT%eV“\/ﬁFr 3{ 85 MYy éy %’C?O%Q)g?%fﬁ“ i Bcc tac
dgC gtc gat gtg gtc ggg tat gac Ccgc acc cag gat gtc
gec 133&tE &yglhtc Ty g%?cyaéccpﬁﬁ Y& ad@lgedche gy Agp Arg
776 Thr G n Asp Val 615 620 625 gcg gtg ctg cag ctg cgc
Ala@dh WacaggValgglta alg Ade (pleCTyrgely Ul A2d Oyr ¥ oLed a Val
230Leu An Leu AR Ay Ala Ay G4 Leu Pro Ser A4 Ala
Ile 630 635 640 645 (gat C ggc gtc gc tt ggt gag
pot &8 FECH E°HaLP ALY %@@%ﬂa?%‘%a‘é% 99029 %t? %9;/’ y Val

Thr Al 'Oprg Ykt B10 AY2la1\alsrhR MBI ol YelSReSBE 650

655 6 250 255 260

ctg ata geg ace aac ¢tce ttg g9y caa aac acce ceg geg ate geg gtc

872

Leu Ile Ala Thr Asn Leu Leu Gly Gln Asn Thr Pro Ala Ile Ala Val
285 270 275

aac gag gee gaa tac ggc gag atg tgg geoc caa gac goc goc gog atg

920

Asn Glu Ala Glu Tyr Gly Glu Met Trp Ala Gln Asp Ala Ala Ala Met
2B0 285 290

ttt ggc tac gece geg gog acg gog acyg geog acg goyg acg ttg ctg cceg

968

Phe Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr Leu Leu Pro
295 300 305

ttc gag gag gcg ccg gag aktg acc age gcg ggt ggg ctc cte gag cag
1016

Phe Glu Glu Ala Pro Glu Met Thr Ser Ala Gly Gly Leu Leu Glu Gln
310 318 320 328

gCC gcc geg gtc gag gag gcc tecc gac acc goc geg geg aac cag ttg

1064

Ala Ala Ala Val Glu Glu Ala Ser Asp Thr Ala Ala Ala Asn Gln Leu
330 335 340

atg aac aat gtg cee cag geg ctyg caa cag ctg gocc cag ccc acg cag

1112

Met Asn Asn Val Pro Gln Ala Leu Gln Gln Leu Ala Gln Pro Thr Gln
345 350 355

ggc acc acg cct tet tcec aag ctg ggt gge ctg tgg aag acg gtc teg

1160

Gly Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr Val Ser
360 365 370



ggt ggg cag ggc gga acg ccc cgt gcg gtg cct ggc agg
gtg gtc gcg 2072 Ay Ay An dy Ay Thr Pro Arg Ala
\@620'035917903/ Arg Val vVal Ala 665 670 675 G oo o Topgor-T-
acc gtg cag gcg tcg gat tcgctg acc ggt gcc gas gag
2120 Leu dy G n Thr Val n Ala Ser Asp Ser Leu Thr
Gy Ala Au Gu 680 685 690 aca ttg aac ggg ttg atc
cag ttc gat gcc gcg atc cag ccc ggt gat 2168 Thr Leu
ccgl\@atgc%%ltg% el @l dhct B ASP ol RcflRgldc fdcNadd a8 Y Asp
120095 7 705 "tcg dgc ggg cCc gtc g?c aac ggc cta gga
ProCRi} gid) sgi @rgJileaded BmACMet2Z4D6 s&emetdaAlaGhan R¥ronMal Val
M?5dy Leu Ay d3soval Val Gy Ms#es5Asn 710 715 720
725 WD 2006/ 117240 PCT/ EP2006/ 004319 6121 acg gcc gcg
atg; £7Y bR GST APE ST BECHE: B AHYREYARE PEgHEgMTEYF 2268

125 < >
vee 0k, 806 ol 9% AL ABGERCURE MR 8500 YD 2

Description of Artificial Sequence: tri-fusion protein

atgMity/ 24y gfRate-gbb HEgRpEOgdy ghd 832 ol R8) gred o> ade Met

130ki s Hs His Hs H's His Thr Ala Ala Ser Asp Asn Phe

MetJ-qy Lys)Glyl PBe Pda 1lro BMar Alg AlaGhya Gly Adkrivad ilnPﬁ%r Al a
lle Pro 11éy An Ala Mt a 20

gcg gcg caa aac ggg gtc ¢gg gog atg agc tog ctg ggo age teg ctg

1352

Ala Ala Gln Asn Gly Val Arg Ala Met Ser Ser Leu Gly Ser Ser Leu
425 430 435

ggt tct teg ggt ctg gge ggt ggg gtg gec goc aac ttg ggt ©gg geg
1200

Gly Ser Ser Gly Leu Gly Gly Gly Val Ala Ala Asn Leu Gly Arg Ala
440 445 459

gce teg gte ggt teg ttg teg gtg ecg cag goc tgg goc gog goc aac

1448

Ala Ser Val Gly Ser Leu Ser Val Pro Gln Ala Trp Ala Ala Ala Asn
455 460 465

cag gca gtc acc ¢cg gog geg €gg geg ctg cocg ctg ace age ctg ace
1495

Gln Ala Val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr
470 475 480 485

age gcoc geg gaa aga ggyg cocc ggg cag atg ctg ggc ggg ctg ccg gtg

1544

Ser Ala Ala Glu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Pro Val
490 435 500

ggg cag atg ggc geec agg gec ggt ggt ggg cte agt ggt gtg cty cgt

1592

Gly Gln Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly Val Leu Arg
505 510 515

gtt cecg ccg cga cec tat gtg atg ccg cat. tet ccg gca goc ggc gakt

1640

Val Pro Pro Arg Pro Tyr Val Met Pro His Ser Pro Ala Ala Gly Asp
520 525 530

atc gcec ceg ceg goeo ttg tog cag gac c©gg tte goc gac tte ceoc gog

1688 .

Ile Ala Pro Pro Ala Leu Ser Gln Asp Arg Phe Ala Asp Phe Pro Ala
535 540 545




20 25 30 Ile Ala dy @n lle Arg Ser Ay Gy dy Ser
Pro Thr Val Hs Ile 35 40 45 Ay Pro Thr Ala Phe Leu
@y.leu dy Val Val Asp Asn Asn Ay Asn 50 55 60 Gly
éwfé"% Gn Arg Val Va% Gy Ser Ala Pro PAFEFRPYL
Ser Leu 65 70 75 sO Gy 1Pe Ser Thr Ay Asp Val IIe
Thr Ala Val Asp Gy Ala Pro Ile 85 90 95 Asn Ser Ala
Thr Al a Met AIaAspAIa Leu Asn Gy His Hs Pro Ay

100 105 110 As [le Ser Val Thr Trp @ n Thr Lye
crscdc 1S o4F FRReAd M 5t5 pSY £ HISESR AR Al Thr

17

Leu-8+o Ab@ aGh WS 3e,PAQ MEOvA 31PdinRhe AR1 pMRk1 SRy 130
550135 140 200455117240 PCT/ EP2@Qe6/ 004319 7/2]_:,5Ehe Ay
Ala Leu Pro Pro Qu Ile Asn Ser Ala Arg Met Tyr Ala
gtcChyc am&&agﬁ@clﬁ@ d@0ggPrac Ghy aBergchl ¢tgSegc bergyl Al a
17841 3 Ala G n Met Trp Asp Ser Val 165 170 175 Al a Ser

ValA%if‘ £L% Apﬁgg's‘)eﬁ’ys,ﬂﬂ‘%‘t‘ %Ya%ﬁs%\l“én#ﬂé YalnSkepla/SLy val
Trp 180 188°190 Ay Leu TH°Val Ay Ser TP Ile Ay
ac 0,20 a Ala

1352%% grgéo g%?dt\glaa%&,l&lgég %@pgﬁ% tcség? év% T%r §a,§l %%Cﬂ Gn
Thr2@0y 216 Va2 le Asp Houndreulyl val Abd Ak arHd KenVAadn Aw Val
Ala Alasgsa Ala Tyr d uss®25 230 235 246e5 Thr Ala Tyr
GI Leu Thr Val Pro Pro Pro Val Ile Ala Gu Asn Arg
a"sc FED 995 H°C ACH WU BRIVEFT IFFe A9E85C| SBCAFEF FBF  Asn

val ?#é ggﬁcg &1%1@;:% g{; A ZQQag?PgeS I\%E%Pr &&AL GHe Al a

caa acc tac ggc gte gat gtg gtc ggg tat gac cge acc cag gat gtc

1928

Gln Thr Tyr Gly Val Asp Val Val Gly Tyr Asp Arg Thr Gln Asp Val
615 620 625

gcg gtg ctg cag ctg cge ggt gec ggt gge ctg ceg teg geg geg atc
1976

Ala Val Leu Gln Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile
630 635 640 645

ggt ggc ggc gtc gcg gtt ggt gag ccc gtc gte geg atg gge aac age

2024

Gly Gly Gly Val Ala Val Gly Glu Pre Val Val Ala Met Gly Asn Ser
650 655 6560

ggt ggg cag ggc gga acg ccc cgt geg gtg oot gge agg gtg gte geg

2072

Gly Gly Gln Gly Gly Thr Pro Arg Ala Val Pro Gly Arg Val Val Ala
665 670 675

Ctc ggc caa acc gty cag gocg tog gat teg ctg acec ggt gec gaa gag

2120

Leu Gly Gln Thr Val Gln Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu
680 685 €90

aca ttg aac ggg ttg atc cag ttc gat geec gog atc cag coe ggt gat

2168

Thr Leu Asn Gly Leu Ile Gln Phe Asp Ala Ala Ile Glu Pro Gly Asp
695 700 705

tCg ggc ggg cco gtc gte aac gge cta gga cag gtg gtc ggt atg aac
2216

Ser Gly Gly Pro Val Val Asn Gly Leu Gly Gln Val Val Gly Met Asn
710 718 720 725




275 280 285 Asp Ala Ala Ala Met Phe Ay Tyr Ala Ala
Ala Thr Ala Thr Ala Thr 290 295 300 Ala Thr Leu Leu
P u Qu Ala Pro Gu Met Thr Ser Al a
RN Gy Leu Leu Gy G@n Ala Ala a 2O o
Gu Ala Ser Asp ThrAIaSZéBSO 335 Ala Ala Asn dn

Leu Met Asn Asn Val Pro G n Ala Leu Gn Gn Leu 340
345 350 Ala G n Pro Thr A n Ay Thr Thr Pro Ser Ser

Y, / 004319
sec¥5q 954 o aSutbabld YR R0 dGRIR T bR L s
TthMh hh& seer Asn Met Val Ser 370 375 380 Met Al a Asn
Asn H's Met Ser Met Thr Asn Ser Gy Val Ser Met Thr
38S 390 395 400 Asn Thr Leu Ser Ser Met Leu Lys dy
gntphRAcAR RIPFegaARa Ala Ala Ala 405 410 415 dn Ala Val
228 n Thr Ala Ala Gn Asn Ay Val Arg Ala Met Ser Ser
420 425 430 Leu Gy Ser Ser Leu Ay Ser Ser Ay Leu
<1y Gy Ay Val Ala Ala 435 440 445 Asn Leu Gy Arg
<2ALa7Aba Ser Val Ay Ser Leu Ser Val Pro G n Al a 450
<21455p460 Trp Ala Ala Ala Asn An Ala Val Thr Pro Al a
<21Ab g ABELfifAlel Leu Pro 465 470 475 480 Leu Thr Ser Leu
Thr Ser Ala Ala Gu Arg Ay Pro Gly G@n Met Leu 485

<22&90 495 q o Vval d n Vet G
<2 %}E@ﬁ%%jg \;@gﬂ@iﬁtrsefum% oafespibAry
Pro t Pro Hs Ser 515 520
<405252 Pro Ala Ala Ay Asp Ile Ala Pro Pro Ala Leu Ser
G n Asp Arg Phe
Met His His His His His His Thr Ala Ala Ser Asp Asn Phe Gln Leu
1 5 10 15

Ser Gln Gly Gly Gln Gly Phe Ala Ile Pro Ile Gly Gln Ala Met Ala
20 25 30

Ile Ala Gly Gln Ile Arg Ser Gly Gly Gly Ser Pro Thr Val His Ile
35 40 45

Gly Pro Thr Ala Fhe Leu Gly Leu Gly Val Val Asp Asn Asn Gly Asn
50 55 60

Gly Ala Arg Val Gla Arg Val Val Gly Ser Ala Pro Ala Ala Ser Leu
65 70 75 80

Gly Ile Ser Thr Gly Asp Val Ile Thr Ala Val Asp Gly Ala Pro Ile
85 920 95

Asn Ser Ala Thr Ala Met Ala Asp Ala Leu Asn Gly His His Pro Gly
100 105 110

Asp Val Ile Ser Val Thr Trp Gln Thr Lys Ser Gly Gly Thr Arg Thr
115 120 125

Gly Asn Val Thr Leu Ala Glu Gly Pro Pro Ala Glu Phe Met Val Asp
140




530 535 540 Ala Asp the Pro Ala Leu Pro Leu Asp Pro
Ser Ala Met Val Ala A n 545 550 555 560 Val Gly Pro
| Asn Ile Asn Thr Lys Leu Ay Tyr Asn
S8 5 20061117240 1 ECT/ EP2006/ b3 18 grBImsy
Val Gy Ala Ay Thr Gy Ilelv I[le Asp Pro Asn Gy
Val Val 580 585 590 Leu Thr Asn Asn His Val Ile Ala
@y Ala Thr Asp Ile Asn Ala Phe 595 600 605 Ser Val
Gy Ser dy @n Thr Tyr Gy Val Asp VaI Val Gy Tyr
Phep@ﬂt AﬁJ'Q!EQJPiOG&Q ﬂLQI]TJ]EXSIGSQr 65.9 Vﬂa Ey
14sL,eu Arg Ay Algg@dy Ay Leu 62b 6 O 63 640 1E40 Ser
Ala Ala lle GIy @y Ay Val Ala val Gy Gu Pro Vval
Val 645 650 655 Ala Met Gy Asn Ser Ay Ay Gn Ay
Procfly $hy Abp Seprigufd M ARy 4la 630 @65’1‘1@7@3@5? Faly Val
Val Ala Led®&y A n Thr Valt’@ n Ala Ser Asp’Ser Leu
675 680 685 Thr Ay Ala Qu Gu Thr Leu Asn Ay (L;eu
I I |
aal b k& ﬂé;?‘ i%‘?h%%%zé&l% ﬂ@s@?%?%ﬁe éQQ euf quy.l ?{19 > 05
710 715 720 Val Val Gly l\/bt Asn Thr Ala Al a Ser 725
<210> 3 <211> 2178 <212> DNA <213> Artificial <220>
Gly<borIhindat GlptSesntapf I 61 Set &er Sdq L@mcreau Yelr Vaht of
tri-f¥%ion protein 29°

Ala Ala Ala Sexr Pro Tyr Val Ala Trp Met Ser Val Thr Ala Gly Gin
210 215 220

Ala Glu Leu Thr Ala Ala Gln Val Arg Val Ala Ala Ala Ala Tyr Glu
225 230 235 240

Thr Ala Tyr Gly Leu Thr Val Pro Prc Pro Val Ile Ala Glu Asn Arg
245 250 255

Ala Glu Leu Met Ile Leu Ile Ala Thr Asn Leu Leu Gly Gln Asn Thr
260 265 270

Pro Ala Ile Ala Val Asn Glu Ala Glu Tyr Gly Glu Met Trp Ala Gln
275 280 285

Asp Ala Ala Ala Met Phe Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr
290 295 300

Ala Thr Leu Leu Pro Phe Glu Glu Ala Pro Glu Met Thr Ser Ala Gly
305 310 315 320

Gly Leu Leu Glu Gln Ala Ala Ala Val Glu Glu Ala Ser Asp Thr Ala
325 330 335

Ala Ala Asn Gln Leu Met Asn Asn Val Pro Gln Ala Leu Gln Gln Leu
340 345 350

Ala Gln Pro Thr Gln Gly Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu



M b72F (Ral2-TbH9- Ra35 or M b32-M b39) <220> <221>
m sc_feature <222> (4) . (9) <223> 'cat cac' instead
| c cat cac cat cac' WO 2006/ 117240
N pBRAEAT 031 57 57, £220> <221> m sc_fEATLRgsat
<222> (2116)..(2118) <223> 'gcg' instead of 'tag'
<400> 3 atgcatcaca cggccgcgtc cgataacttc cagctgtccc
agggggggca gggattcgeg., 60 attccgatcg,ggcaggegat
ggcgatcgcg ggccagat cC gat cgggt gg ggggtcaccc 120
accgttcata tcgggcctac cgccttcctc ggcttgggtg ttgtcgacaa
TrC BAL §BE AT SetSfkoJBIMIARS §&f Pié QAR TAsn0BLC YLD 3EE
gétcggcgg caagtcdtsgg catctccacc 38240 ggcgacgtga
t caccgcggt cgacggcgct ccgatcaact cggccaccgc gat ggcggac
300 gcgcttaac gcat catcc cggtgacgtc atctcggtga
e B2, BER AR HAL TGt 360 H%%@%ggﬁat‘&lca@gﬁéag%
gacatt ggcc gagggacccc cggccgad cat ggt ggat
ttcggggcgt taccaccgga gatcaactcc gcgaggatgt acgccggccc
asnO Ui LEYPEE Sed ket LHCLEBILHHY PRE ACH IGHCA a0/ 0R GO ABL
agcgtggcga 4@bgacctgtt ttcggeegcg 540 tcggemttc
agt cggtggt ctggggtctg acggtggggt cgtggatagg ttcgtcggcg

oGl I S g AR Bl 9SS  FACEL O

Leu Gly Ser Ser Leu Gly Ser Ser Gly Leu Gly Gly Gly Val Ala Ala
435 440 445

Asn Leu Gly Arg Ala Ala Ser Val Gly Ser Leu Ser Val Pro Gln Ala
455 460

Ala val Thr Pro Ala Ala Arg Ala Leu Pro
475 480

Ala Ala Glu Arg Gly Pro Gly Gln Met Leu
490 495

Gln Met Gly Ala Arg Ala Gly Gly Gly Leu
505 510

Pro Pro Arg Pro Tyr Val Met Pro His Ser
520 525

Ala Pro Pro Ala Leu Ser Gln Asp Arg Phe
535 540

Pro Leu Asp Pro Ser Ala Met Val Ala Gln
555 560

Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn
570 575




gccgagct ga ccgccgecca ggtccgggtt gctgcggcgg cctacgagac

ggcgtatggg 720 ctgacggtgc ccccgeccggt gatcgccgag

aacc aactgatgat tctgatagcg 780 accaacctct
aﬁg' caccccggeg at cgegat ca acgaggecgaSTERIHGLY

840 at gt gggccc aagacgccgc ‘cgcgatgttt ggctacgccg

cggcgacggc gacggcgacg 900 gcgacgttgc tgccgttcga

L G T R A

cggtcgagga ggcctccgac accgccgcgg cgaaccagtt gat gaacaat

1020 gtgccccagg cgctgcaaca gctggcccag cccacgcagg
LeuQTiaCEAC @6 Hib olallcnaagla AOBAIC A QbgoNe Asgl JARKAC

ggt csghyccg cat cggt cgévocgat cagcaa catépgtgtcg 1140

at ggccaaca accacatgtc gat gaccaac tcgggtgtgt cgat gaccaa

cacctt O tc oLt tcc cg
erofrioRbO R cux R aR e B e e §, SHcBodte c
gggcgatgag ctcgctgggc agctcgctgg g tcttcggg tctgggcggt
1320 ggggt ggccg ccaacttggg tcgggcggcc tcggtcggtt
ArgCOixt gi:C g6 VAL QeaggCreu d1i80ed gogCLYQy CIyacWCBHYC
625aQgt caccccg gc@gegcggg cgctgeccgss gaccagcctg 84140
accagcgccg cggaaagagg gcccgggcag at gct gggcg ggct gcecggt

erogRaCt AL 1L AL Ao et Ieh 08 Hogiaiouett
ctccggcagc cggcgatatc gccccgccgg ccttgtcgea ggaccggttc
1620

Ala Met Gly Asn Ser Gly Gly Gln Gly Gly Thr Pro Arg Ala Val Pro
660 665 670

Gly Arg Val Val Ala Leu Gly Gln Thr Val Gln Ala Ser Asp Ser lLeu
675 680 685

Thr Gly Ala Glu Glu Thr Leu Asn Gly Leu Ile Gln Phe Asp Ala Ala
690 695 700

Ile Gln Pro Gly Asp Ser Gly Gly Pro Val Val Asn Gly Leu Gly Gln
705 710 715 720

Val Val Gly Met Asn Thr Ala Ala Ser
725

<210> 3

<211> 2178

<212> DNA

<213> Artificial

<220>
<223> Description of Artificial Sequence: variant of tri-fusion
protein

Mtb72F (Ral2-TbH9-Ra35 oxr Mtb32-Mtb39)

220>

<221> misc_feature

<222> (4)..(9)

<223> ‘'cat cac' instead of ‘cat cac cat cac cat cac’




gccgacttcc ccgcgectgec cctcgacccg tccgcgat gg tcgcccaagt
ggggccacag 1680 gtggtcaaca tcaacaccaa actgggctac
,@ég@g&g g tgggcgccgg gaccggcatc 1740 gt cglGRBbdosmodsto
aacggtgt cgtgctgacc aacgggcacg tgatcgcggg cgccaccgac
1800 atcaatgcgt tcagcgtcgg ctccggccaa acctacggcg
tcgatgtggt cgggtatgac 1860 cgcacccagg atgtcgcggt
gctgcagctg cgcggtgeccg gtggectgecc gtcggecggeg 1920
<2203t tggt ggcg gcgtcgeggt tggtgagece gtcgtcgecga tgggcaacag
<22159Hi88 %eaBurel 980 ggcggaacgc cccgtgcggt gcectggcagg
<2228t g@ghc@cgeziepggccaaac cgtgcaggcg 2040 WO 20061117240
<223RCT/oeeP2 Q088 4F]1 9tegl 2/ 21 t cggattcgc tgaccggt gc
éméggggagaca ttgaacgggt tgatccagtt cgatgccgcg 2100
< t ctagccc t gat gc C cccqgt c_ gt caacggcc taggacaggt
atacgHAea TR T GPLEE R BRGSRTE AL 5T AP TES 4
<211> 725 <212> PRT <213> Artificial <220> <223>
= | Pich iRt oBEddtkbsd abecagaMieNGRcgyfED Afdbgacce
;z;%ﬁi- usion protein Mb72F (Ral2- TbH9- Ra35 or
M b32- M b39) <220> <221> M SC FEATURE <222> (2)
accgtt¢Bp topagectapfogeelitsttd AgTtEagutef tEIFIACAR FARFIICPRS Hi s

180 s

ggcgcacgag
240

ggcgacgtga
200

gcgettaacy
360

ggcacgcgta
420

ttecggggcgt
480

tcgetggtgg
540

tcggegttte
600

ggtctgatgg
660

gccgagetga
720

ctgacggtgc
780

accaacctct
840

atgtgggece
900

gecgacgttge
960

tccaacgegt

tcaccgoggt

ggcatcatce

cagggaacgt

taccaccgga

ccgeggetea

agteggtggt

tggcggegac

ccgecogecca

ccecgeoggt

tggggcaaaa

aagacgccgce

tgeegttega

ggtcgggage

cgacggeget

cggtgacgtc

gacattggec

gatcaacktce

gatgtgggac

ctggggtctyg

ctegecagtat

gateccgggtt

gatecgcegag

cacccoggcg

cgcgatgttt

ggaggegeceyg

geteeggegy

ccgatcaact

atctoggtga

gagggacccee

gcgaggatgt

agegtggega

acggtggggt

gtggcgtgga

gctgcggegg

aaccgtgetg

atcgeggtcea

ggctacgceyg

gagatgacca

caagtctcgg

cggecaccge

c¢ctggcaaac

cggecgaatt

acgceggeec

gtgacctgtt

cgtggatagy

tgagcogtoac

cotacgagac

aactgatgat

acgaggccga

cggcgacggc

gcgegggtag

catctecace

gatggcggac

caagtcgggce

catggtggat

gggtteggee

tteggeegeg

ttcgteggeg

cgeggggcag

ggegtatggg

tectgatageg

atacggecgag

gacggegacg

gctcctegag



<220> <221> M SC _FEATURE <222> (706)..(706) <223>
instead of 'Ser' <400> 4 Met Hs His Thr Ala
p Asn Phe G n Leu Ser An Ay Ay u?ﬂgﬁﬂ
@32 h e Alalle Pro lljg,y @n Ala I\/letp}iﬂ.’g;? e dsio
Al a Gly G@n 20 25 30 Ile Arg Ser Ay Ay dy Ser Pro
Thr Val His Ile Ay Pro Thr Ala 35 40 45 Phe Leu Gy

I I al

cecgbiher optPiaadSh o0 PR) (8o Aok lpdlaid I adhipal®

Leu Ay Ile Ser Thr 65 70 75 80 Gy Asp Val Ile Thr
gtgBbéca’al cghtdrattsy gbtaycbEay tddacd@iag SptacMcged tEcitacddy 95
10890 2006/ 117240 PCT/ EP2006/ 004319 13/21 Ala Met Al a

Asp Ala Leu Asn Qy Hs Hs Pro Gy Asp Val Ile Ser
Ctgﬁe@@f@Egiﬁﬁlﬁagﬁﬁalggwgq‘igpcﬂcﬁgtﬁsfa qopEcagepa GRYEIERYFIThr
1 g Thr Ay Asn Val Thr 115 120 125 Leu Ala Qu Qvy

148,
I 130
2S5 B R Yol Tt !
Gy Pro dy Ser Ala 145 150 155 160 Ser Leu Val Al a
tcgdbgttih agggertMyd tdegyedsn Sewcdisbg Alcgtdsanadepedgeucab6s
126970 175 The Ser Ala Ala Ser Ala Phe dn Ser Val Val
Trp Ay Leu Thr Val 180 185 190 Glg Ser P lle Ay
133?5?9"%&99%1’9&'@%/ CEEFEREC WRTCHTYI ATLCHCRIBEF 99?3%‘3“200
05 Pro Tyr Val Ala Trp Met Ser Val Thr Ala Ay G n

ggge{ébc@%lbckéﬂttagg tcgggeggee teggtoggtt

1380

tgggeegegg agtcaccecy

1440

ccaaccaggc gcggcgegag

accagegeeg
1500

cggaaagagg gcccgggeag atgetgggeg

ggcgccaggg ccggtggtgg gotcagtggt grgetgegtg

1560

atgccgeatt
1629

ctccggecage cggegatatc gcccogoegg

gccgacttoe
1880

cogegetgee cctegaccey teegegatgg

gtggtcaaca tcaacaccaa

1740

actgggckac aacaacgccg

gtcatcgate
1800

ccaacggtgt cgtgctgace aacaaccacy

atcaatgegt
1860

tcagegtegg ctecggecaa acctacggeg

cgcacccagg
1920

atgtegeggt gctgcagetg cgeggtgecg

atcggtggeg
1980

gcgtegeggt tggtgagece gtegtegega

ggeggaacge
2040

ccegtgeggt gectggeagyg gtggtegege

cgttgteggt

cgetgecget

ggctgeeggt

ttcegeegeg

ccttgtcgea

tcgeccaagt

tgggcgeegy

tgatcgeggg

tegatgtggt

gtaggectgee

tgggcaacag

tcggccaaac

gceogeaggece

gaccagcctg

ggggcagatg

accctatgtg

ggaccggtte

ggggccacay

gaccggcate

cgccaccgac

cgggtatgac

gtcggeggeg

cggtgggeag

egtgcaggeg



210 215 220 Ala Ala dn Val Arg Val Ala Ala Ala Ala

Tyr Qu Thr Ala Tyr Ay 225 230 235 240 Leu Thr Val
&k o Val Ile Ala Au Asn Arg Ala Qu

Wgz 5’8‘75 Ile Leu Ile Abg Thr An Leu Leupé%y n 31

Asn Thr Pro Ala Ile Ala 260 265 270 Val Asn Gu Al a

AQGu Tyr Ay Gu Met Trp Ala @n Asp Ala Ala Ala 275

r | a
cosbfthegt tonlCHora ol il Ghiri Ao 2
Pro Qu Met Thr Ser Ala Ay Gy Leu Leu Glu WO
atcRRGEt3 Lt 34l cReT BRROG 0GRS act Aagdacigst FFtrgdtsrg320
2168l n Ala Ala Ala Val u GQu Ala Ser Asp Thr Ala Ala
Ala Asn A n 325 330 335 Leu Met Asn Asn Val Pro dn
2ACAPQECLR PIEFTH2B n Leu Ala G n Pro Thr 340 345 350 Qn
217&y Thr Thr Pro Ser Ser Lys Leu Ay Ay Leu Trp Lys
Thr Val 355 360 365 Ser Pro His Arg Ser Pro Ile Ser
<218sn 4Met Val Ser Met Ala Asn Asn 370 375 380 Hi s Met
<21%er 7kt Thr Asn Ser Gy Val Ser Net Thr Asn Thr Leu
<218er PRB85 390 395 400 Ser Met Leu Lys Gy Phe Ala Pro
<21Ap g AnFEFinf®l Ala G n Ala Val @ n 405 410 415 Thr Al a
Ala An Asn Gy Val Arg Ala Met Ser Ser Leu Ay Ser

cangl! ogfdpf8 UG Y s BBl Aol B Gt O

pro

Val MaomsﬁtalbemmayalorPrr-@bﬁ-ntwsa Trp Ala Ala Ala
450 455 460 Asn Gn Ala Val Thr Pro Ala Ala Arg Ala
Leu Pro Leu Thr Ser Leu

<220>

<221> MISC_FEATURE

<2225  {2)..(3)

<223> 'His His' instead of 'His His His His His His'

<220>

<221> MISC FEATURE

<222> (706)..(706)

<223> ‘'Ala' instead of 'Ser’

<400> 4
Met His His Thr Ala Ala Ser Asp Asn Phe Gln Leu Ser Gln Gly Gly
1 5 10 15

Gln Gly Phe Ala Ile Pro Ile Gly Gln Ala Met Ala Ile Ala Gly Gln
20 25 30

Ile Arg Ser Gly Gly Gly Ser Pro Thr Val His Ile Gly Pro Thr Ala
35 40 45

Phe Leu Gly Leu Gly Val Val Asp Asn Asn Gly Asn Gly Ala Arg Val
50 55 60

Gln Arg Val Val Gly Ser Ala Pro Ala Ala Ser Leu Gly Ile Ser Thr
65 70 75 80

Gly Asp Val Ile Thr Ala Val Asp Gly Ala Pro Ile Asn Ser Ala Thr
85 90 95



465 470 475 480 Thr Ser Ala Ala u Arg Ay Pro Ay
Gn Met Leu Ay Ay Leu Pro 485 490 495 Val Ay dn
Arg Ala Gy Gy Gy Leu Ser Gy, ﬁl‘kﬂl’é&%ﬂ
5002056}&7%0 Arg Val Pro PhghArg Pro Tyr Val ro 31
Hs Ser Pro Ala Ala Ay 515 520 525 WD 2006/ 117240
PCT/ MD06/ 004319 15/21 Asp Ile Ala Pro Pro Ala Leu Ser
@n Asp Arg The Ala Asp The Pro 530 535 540 Ala Leu
Pro Leu Asp Pro Ser Ala Met Val Ala Gn Vval dy Pro
alaGhdt ahARsPpafa 320 £80c2yVAls ¥ pAS B1L  MpAR ThY séys Leu
Gy Tyraikan Asn Ala Vali@@y Ala 565 570175 dvy Thr
GIy Ile Val Ile Asp Pro Asn GIy VaI VaI Leu Thr Asn
Asn 580 585 590 His Val_ 1| a Thr. Asp lle
Val NEiy RYR, OBhdhsdis \Agr YyGJS’thrS‘Q%TGB(F O@“ WYy™n Thr
Tyr ﬁ%/ Val Asp Val £ Ay Tyr Asp1 g Thr A n Asp
610 615 620 Val Ala Val Leu dn Leu Arg Ay Ala Ay
Leu@4 ERUGEF @rSafoAl1a Aluarndnée §30 88 redfly Aleréd y Gy
A3y Val Ala Val Q3 Gu Pro Val Wab Ala Met Gy Asn
645 650 655 Ser Ay Ay An dy @y Thr Pro Arg Ala
Val Pro Ay Arg Val Val 660 665 670 Ala Leu Jy dn
Protiic G 14§ ﬁswsafgéﬁ BopMese v 3t2 By ReryPlX fe*dlE 675
145680 685 G u TR? Leu Asn Ay L8t I1le A n Phe }b Ala
Ala lle @n Pro Ay 690 695 700 Asp Ala Gy dy Pro

serVidu YAl afSR10aYa Y KauyTid Rsp/albr VAl aGhYsdveisp 7AD 710
715 720 Ases Thr Ala Al a Sero 175

Phe Ser Ala Ala Ser Ala Phe Gln Ser Val Val Trp Gly Leu Thr Val
180 185 180

Gly Ser Trp Ile Gly Ser Ser Ala Gly Leu Met Val Ala Ala Ala Ser
195 200 208

Pro Tyr Val Ala Trp Met Ser Val Thr Ala Gly Gln Ala Glu Leu Thr
210 215 220

Ala Ala Gln Val Arg Val Ala Ala ala Ala Tyr Glu Thr Ala Tyr Gly
225 230 235 240

Leu Thr Val Pro Pro Pro Val Ile Ala Glu Asn Arg Ala Glu Leu Met
245 250 255

Ile Leu Ile Ala Thr Asn Leu Leu Gly Gln Asn Thr Pro Ala Ile Ala
260 268 270

Val Asn Glu Ala Glu Tyr Gly Glu Met Trp Ala Gln Asp Ala Ala Ala
275 280 285

Met Phe Gly Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr Leu Leu
280 295 300

Pro Phe Glu Glu Ala Pro Glu Met Thr Ser Ala Gly Gly Leu Leu Glu



725 <210> 5 <211> 2172 <212> DNA WD 2006/ 117240
PCTJEP2006/ 004319 16/21 <213> Artificial <220>
ription of Artificial Sequence: 5
3%8@6@%%> msc feature 3222> (4)._(4) <§%§&52M4319
del etion of 'cat cac cat cac cat cac' tag <400> S
at gacggccg cgtccgataa cttccagctg tcccagggtg ggcagggatt
gccattccg 60, atcgggcagg cgatggcgat cgcgggcc
aosgtccgatcgg gt g?’glg’gggtc acccaccgatq 120 cat atcggg%
ctaccgcctt cctcggcttg ggtgttgtcg acaacaacgg caacggcgca
GlnlRfh egRAGHE cadceIgCEislL §gr R age tNaJABCHDE Ay cin
t cggcat ct c 3gaccggcgac 2403gegat caccg cggt 63mcgg
cgctccgatc aactcggcca ccgcgat ggc ggacgcgett 300
aac catc atcccggtga cgtcatctc t gacct ggc aaaccaagtc
oG 4o VeireciaRiay o S P bt et
cccccggcécg aattcatggt ggatttcggg 420 g gottaccac
cggagat caa ctccgcgagg atgtacgccg gcccgggttc ggcctcgetg
618l GhyQace 3egseat SaUnfdieh GUAGAYQARLITGCHANTRAOE]
tgttBsTggc cgcgtcggegso 540 tttcagt cgapst ggt ct gggg
tctgacggtg gggtcgtgga taggttcgtc ggcgggtctg 600

Ser Pro His Arg Ser Pro Ile Ser Asn Met Val Ser Met Ala Asn Asn
370 375 380

(@

His Met Ser Met Thr Rsn Ser Gly Val Ser Met Thr Asn Thr Leu Ser
385 3so 395 400

Ser Met Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala Gln Ala Val Gln
405 410 415

Thr Ala Ala Gln Asn Gly Val Arg Ala Met Ser Ser Leu Gly Ser Ser
420 425 430

Leu Gly Ser Ser Gly Leu Gly Gly Gly Val Ala Ala Asn Leu Gly Arg
435 440 445

Ala Ala Ser Val Gly Ser Leu Ser Val Pro Gln Ala Trp Ala Ala Ala
450 455 460

Asn Gin Ala Val Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu
465 470 475 480

Thr Ser Ala Ala Glu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Prao
485 490 495

Val Gly Gln Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly Val Leu
500 505 510

Arg Val Pro Pro Arg Pro Tyr Val Met Pro His Ser Pro Ala Ala Gly
515 520 525



at ggt ggcgg cggcctcgec gtatgtggcg tggatgagcg tcaccgcggg

gcaggccgag 660 ctgaccgccg cccaggtccg ggttgcetgceg
agacggcgta tgggctgacg 720 gtgcc

cgg g 2%% cgagaaccgt gct ggactga tgattctgatsgﬁgﬁ%cca L

780 ctcttggggc aaaacacccc ggcgat cgcg gt caacgagg

ccgaatacgg cgagatgtgg 840 WO 2006/ 117240

2006/ 004 19 17/ 21 ¢ cgeeggga
Aspgggt 5T PR g%er éld’t %t% o cé;igcgg‘gcghqe gfﬁ)
gctgccgt tcgaggaggc gccggagat g accagcgcgg gtgggctcct
cgagcacgcc 960 gccgcggt cg aggaggcctc cgacaccgcc
Alageg0eaR a6l raf trrg adegamiaclai yiyals ¢11 040 @ggemgelgc
§45aacagct ggc cca&géccacg cagggcacga cgccttcttc cagct gggt
1080 ggcct gtgga agacggtctc gccgcatcgg tcgccgatca

SR o e SRR i A

t t gaagggct gct ccggc ggcggccgcc caggccgt gt "aaaccgcggc
gcaaaacggg 1260 gtccgggcga tgagctcgct gggcagctcg
GlyCti3gglyt ¢1d veygat AsgopkcCAdH GO YhD val 320 Mecaecaact

t gggt cgg84r ggcctcggt ¢ geRs cgtt gt cggt gcedgca ggcect gggec
1380 gcggccaacc aggcagtcac cccggcggcg cgggcgcetge

Hls %acca% CCt acca%gpcélggagag%cggaaa ‘%gg%%cc%%g

agggccggtg gtgggctcag tggtgtgctg cgtg tccgc cgcgacccta
tgtgatgccg 1560

Gly Gln Thr Tyr Gly Val Asp Val Val Gly Tyr Asp Arg Thr Gln Asp
610 615 620

Val Ala Val Leu Gln Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala
625 630 635 640

Ile Gly Gly Gly Val Ala Val Gly Glu Pro Val Val Ala Met Gly Asn
645 650 655

Ser Gly Gly Gln Gly Gly Thr Pro Arg Ala Val Pro Gly Arg Val Val
660 665 670

Ala Leu Gly Gln Thr Val Gln Ala Ser Asp Ser Leu Thr Gly Ala Glu
675 680 685

Glu Thr Leu Asn Gly Leu Ile Gln Phe Agp Ala Ala Ile Gln Pro Gly
690 695 700

Asp Ala Gly Gly Pro Val val Asn Gly Leu Gly Gln Val Val Gly Met
705 710 715 720

Asn Thr Ala Ala Ser
725

<210> &
<21ll> 2172
<212> DNA



cattctccgg cagccggcga tatcgccccg ccggecttgt cgcaggaccg
1620 ttccccgege tgcccctcga cccgtccgeg
1680 aaca

gttcgccgac

ot

GHe aagtggggec acaggtggtc
ggg ctacaacaac gccgigogcyg ccgggaccgg

1740 gatcccaacg gtgtcgtgct gaccaacaac cacgtgatcg
cgggcgecac cgacat caat

1 §S338¢

cagga

<228gcgat cggt

Ghag,09cgt cgat g tggtcgggta tgaccgeacc
gt &d cggt gct gca gct gcgeggt gecggt ggee t geegt cggc
1920 WO 2006/ 117240 PCT/ EP2006/ 004319

1800 gcgttcagcg tcggctccgg

1860

<2233/ BlaFYFUGE HC Prii @O ilad HeGdertec Mgbept-cN@Ccgat gggca
acagcggt gg gcagggcgga

cagggt ggt ¢ gcgct cggecc aaaccgtgca ggcgt cggat
gt gccgaaga gacattgaac gggttgatcc agttcgatgc

1980 acgccccgtg cggtgectgg

2040

60 gccgcgtcct ga

<22fxgct gacc
%§g§mr2100 cccggtgatt cgggcgggec cgtcgt caac
>

<22 g
il

<

<406228>

ategggeagy
120

catatcggge
180

cgagtccaac
240

gtgatcaceg
300

aacgggcatc
350

cgtacaggga
420

gogttacecac
480

gtggcegegg
540

tttcagtcgg
600

atggtggegg
660

ctgaccgecy
720

gtgecccecge
780

ctettggggce
840

t c |
RIUGLE Wy BB R i
<223> Description of Artificial
atghddgédd-chiddgarad? Oresdtty MAcEigob b\ Bigggatd? 2acchRYaeg( 2)
60 <223> deletion of HHs Hs Hs Hs Hs H s'

cgatggeogat cgogggecag atccgatogg

ctacegectt

gcgtggtegy

cggtcgacgg

atcceggtga

acgtgacatt

cggagatcaa

ctcagatgty

tggtctgggg

cggcctegece

cccaggteceg

cagtgatege

aaaacacccce

ceteggettg

gagegeteoey

cgeteocgate

cgtcatcteg

ggccgaggga

ctecgegagg

ggacagcgtyg

tetgacggty

gtatgtggeg

ggttgetgeg

cgagaacegt

ggcgatcgeyg

ggtgetgteg

geggeaagte

aactcggeca

gtgacctggce

cececggecg

atgtacgcceg

gcgagtgacc

gggtcgtgga

tggatgageg

gecggectacg

gctgaactga

gteaacgagg

gtggggggtce

acaacaacgy

teggeatcte

cegegatgge

aaaccaagte

aattcatggt

gceegggtte

tgttttegge

taggttcgte

tcaccgeggy

agacggcgta

tgattctgat

ccgaatacgg

<213> Artificial
Sequence:

tag

acccacecgtt

caacggegea

caccggegac

ggacgcgett

gggeggeacg

ggatttcggg

ggcctegety

cgegteggceg

ggegggtetyg

gcaggecgag

tgggctgacg

agcgaccaac

cgagatgtgg

bR R



<400> 6 Met Thr Ala Ala Ser Asp Asn Phe G n Leu Ser
Gndy dy dn dy 15 10 15 Phe Alalle Pro lle

g,(ym%,ﬁ.,éha Met Ala lle Ala Ay An lle Argy é?’%@ﬁ‘?”q““

Gy Ser Pro Thgpval His Ile Gy

Al a Phe Leu 35 40 45 Ay Leu @y Val Val Asp Asn Asn
Gy Asn Ay Ala Arg Val Gn Arg 50 55 60 Val val Gy
I T
gecEilort 2ot Al bau Ry Arsabace)f

Asn Ser Ala Thr Ala Met 85 90 95 WD 2006/ 117240
ttoPgbch 20645a643 §bcggaditdladdagetsy ohbggdebet AgaychlyecH S
960H s Pro Gy Asp Val Ile Ser vVal Thr 100 105 110 Trp

A@n Thr Lys Ser Ay Ay Thr Arg Thr Ay Aan Val Thr
‘i‘gg%%@tﬂﬁ A9EFCIY €4 eI IGPFIRFED APF IR CPAFIPBRECMEL

al Asp Phe Ay Ala Leu Pro Pro 130 135 140 Au lle

R er
i:gﬁé*“ © e CAr ot e Mier ity (looddlly Rafreddliecia %%k%’gg
Ser Val Ala Ser Asp Leu Phe Ser 165 170 175 Ala Al a
g9cSegtodd agipgt@ioangSrcaddgy ddgtcghitpa @eyadaaggtTbregdagged y
1148er 180 185 190 Trp Ile Ay Ser Ser Ala Ay Leu Met
Val Ala Ala Ala Ser Pro Tyr 195 200 205 Val Ala Trp
28CAIGCARY FIVABRERRG CRChOWF %%ﬁcﬂ}i'l“ﬁa CrEPPECFETARICAPER Al a

120310 215 220 Q@ n val ArgVaIAIaAIaAIaAIaTyrGIu
ttgddggld Qta_%%c%cy géc%Hcc-:B%E ca%%éﬂgétg agg’&ggé&: Maba dqg Pro
126f°r o Val A u Leu t Il e Leu

gteecgggega tgageteget gggeageoteg ctgagttett cgggtetggyg eggtggagtg

1320

gecegecaact
1380

gcggccaacce
1440

gecgeggaaa
1500

agggceggtg
1560

cattcteoegy
1620

tteceecegege
1680

aacatcaaca
1740

gatcccaacg
1800

gegttcageg
1860

caggatgteg
1520

tgggtcgggc

aggcagteac

gagggcecegg

gtgggcteag

cageeggega

tgeccctega

ccaaactggy

gtgtcgtget

tcggetecgy

cggtgetgea

ggeccteggtce

coeggeggey

gcagatgcetg

tggtgtgctg

tategecoceg

cccgtecgeg

ctacaacaac

gaccaacaac

ccaaacctac

getgegeggt

ggttegttgt

cgggegetge

ggcgggetge

cgtgttecge

ceggectbgt

atggtegece

gcecgtgggeg

cacgtgatcg

ggcgtegatyg

geeggbggee

cggtgccgca

cgctgaccag

cggtggggea

cgcgacccta

cgcaggaccyg

aagtggggcc

ccgggacegg

cgggegecac

tggtcgggta

tgecgtegge

ggcctggyce

cctgaccage

gatgggcegcec

tgtgatgccey

gttegecegac

acaggtggtc

categteate

cgacatcaat

tgaccgcace

ggcgatcggt



245 250 255 The Ala Thr Asn Leu Leu Gy G n Asn Thr
Pro Ala Ile Ala Val Asn 260 265 270 Au Ala Qu Tyr
W20 th7Met Trp Ala Gn Asp Ala Ala Ala Met R

280 285 Ay Tyr Ala Ala Aa Thr Ala Thr ' REREradgians
Thr Leu Leu Pro Phe 290 295 300 du GQu Ala Pro Qu
Met Thr Ser Ala Ay Ay Leu Leu Gu @n Ala 305 310

iy a

el ! A LG TSR e
Leu Met 325 330 335 Asn Asn Val Pro Gn Ala Leu G n
acgGtargte wadtgmetdd ciyggtddre gdgntddapc IBetGead GcgthgatThr

204Pro Ser Ser Lye Leu Ay Ay Leu Trp Lye Thr Val Ser

Pro 355 360 365 His Arg Ser Pro Ile Ser Asn Met Val
;:g%qac%tstggcgamgﬁﬁtﬁag ?@@FW%% 2FYECABY CERHAAERRAE Thr

n Ser Gy Val Ser Met Thr Aen Thr Leu Ser Ser Met

S a

95 R R P R AT Nl T s i B g
Gy val Arg Ala Met Ser Ser Leu Ay Ser Ser Leu Ay
geegoyed §a430 Ser Ser Ay Leu Ay Ay Ay Val Ala Ala

2172sn Leu Gy Arg Ala Ala 435 440 445 Ser Val dy Ser
Leu Ser Val Pro G n Ala Trp Ala Ala Ala Asn A n 450
218556460 Ala Val Thr Pro Ala Ala Arg Ala Leu Pro Leu

<a11r —,§pr Leu Thr Ser 465 470 475 480 Ala Ala GQu Arg
<218 ypRfo Gy Gn Met Leu Ay Gy Leu Pro Val Ay 485
<21390A49%Ficain Met Gy Ala Arg Ala Gy Gy Ay Leu Ser

Gy Vval Leu Arg Val
<220>

<223> Description of Artificial Sequence: Mtb72F-IND

<220>

<221> MISC FEATURE

<222> (2)..(2)

<223> deletion of 'His His His His His His' tag

<400> 6
Met Thr Ala Ala Ser Asp Asn Phe Gln Leu Ser Gln Gly Gly Gln Gly
1 5 10 is

Phe Ala Ile Pro Ile Gly Gln Ala Met Ala Ile Ala Gly Gln Ile Arg
20 25 30

Ser Gly Gly Gly Ser Pro Thr Val His Ile Gly Pro Thr Ala Phe Leu
35 40 45

Gly Leu Gly Val Val Asp Asn Asn Gly Asn Gly Ala Arg Val Gln Arg
50 55 60

Val Val Gly Ser Ala Pro Ala Ala Ser Leu Gly Ile Ser Thr Gly.Asp
65 70 75 80

Val Ile Thr Ala Val Asp Gly Ala Pro Ile Asn Ser Ala Thr Ala Met
B85 20 95




500 505 510 Pro Pro Arg Pro Tyr Val Met Pro His Ser
Pro Ala Ala Ay Asp Ile 515 520 525 Ala Pro Pro Al a
n Asp Arg Phe Ala Asp Phe Pro Al ag}r@ww
%‘g’é’ﬁﬁ@o PCT/ EP2006/ 004349 21/21 530 53 o
Leu Asp Pro Ser Ala Met Val Ala Gn Val Ay Pro Gn
Val Val 545 550 555 560 Asn Ile Asn Thr Lys Leu Qvy
Tyr An Asn Ala Val Ay Ala Gy Thr 565 570 575 dy
nlal Ay MA pbd QefHRy G 8NP YaValp VAL 13@UselWar gl ASN
H's Val 10680 585 590 11 gpsAl @ Gy Al ThipASp |le Asn
Ala Phe Ser val dy Ser Ay dn 595 600 605 Thr Tyr
@y Val Asp val val Gy Tyr Asp Arg Thr A n Asp Val
TrpAFm BROLBE Sep )y O] Threbrader Giy Aspdal Thribey Bay Jy
Leu B Ser Ala Ala ¥% dy 625 63032835 640 dy dy
Val Ala Val Ay GQu Pro val Val Ala Net Ay Asn Ser
Vi (s Val
ot BE PR RR Bk B sl D 89
Val @n Ala Ser Asp Ser Leu Thr Gy Ala u G u Thr
675 680 685 Leu Asn Ay Leu Ile @ n Phe Asp Ala Al a
Glu|}le &ym Sey dlaghyg Mep SarAEo6LY6 980 FOY SeC AlaGey P Val
145val Asn Ay Léa°dAy An val VAFSGy Met Asn TH® 705
710 715 720 Ala Al a Ser

Val Ala Ala Ala Glun Met Trp Asp Ser Val Ala Ser Asp Leu Phe Ser
165 170 175

Ala Ser Ala Phe Gln Ser Val Val Trp Gly Leu Thr Val Gly Ser
180 185 190

Ile Gly Ser Ser Ala Gly Leu Met Val Ala Ala Ala Ser Pro Tyr
195 200 205

Ala Trp Met Ser Val Thr Ala Gly Gln Ala Glu Leu Thr Ala Ala
210 21% 220

Val Arg Val Ala Ala Ala Ala Tyr Glu Thr Ala Tyr Gly Leu Thr
230 235 240

Pro Pro Pro Val Ile Ala Glu Asn Arg Ala Glu Leu Met Ile Leu
245 250 255

Ala Thr Asn Leu Leu Gly Gln Asn Thr Pro Ala Ile Ala Val Asn
260 265 270

Ala Glu Tyr Gly Glu Met Trp Ala Gln Asp Ala Ala Ala Met Phe
275 280 285

Tyr Ala Ala Ala Thr Ala Thr Ala Thr Ala Thr Leu Leu Pro Phe
250 295 300

Glu Ala Pro Glu Met Thr Ser Ala Gly Gly Leu Leu Glu Gln Ala
310 31s 320




WO 2006/117240 PCT/EP2006/604319
20/21

Ala Ala Val Glu Glu Ala Ser Asp Thr Ala Ala Ala Asn Gln Leu Met
32s 330 335

Asn Asn Val Pro Gln Ala Leu Gln Gln Leu Ala Gln Pro Thr Gln Gly
340 345 350

Thr Thr Pro Ser Ser Lys Leu Gly Gly Leu Trp Lys Thr Val Ser Pro
355 360 365

His Arg Ser Pro Ile Ser Asn Met Val Ser Met Ala Asn Asn His Met
370 375 380

Sexr Met Thr Asn Ser Gly Val Ser Met Thr Asn Thr Leu Ser Ser Met
385 390 395 400

Leu Lys Gly Phe Ala Pro Ala Ala Ala Ala Gln Ala Val Gln Thr Ala
405 410 415

Ala Gln Asn Gly Val Arg Ala Met Ser Ser Leu Gly Ser Ser Leu Gly
420 425 430

Ser Ser Gly Leu Gly Gly Gly Val Ala Ala Asn Leu Gly Arg Ala Ala
435 440 445

Ser Val Gly Ser Leu Ser Val Pro Gln Ala Trp Ala Ala Ala Asn Gln
450 455 460

Ala Vval Thr Pro Ala Ala Arg Ala Leu Pro Leu Thr Ser Leu Thr Ser
465 470 475 480

Ala Ala Glu Arg Gly Pro Gly Gln Met Leu Gly Gly Leu Pro Val Gly
485 490 495

Gln Met Gly Ala Arg Ala Gly Gly Gly Leu Ser Gly Val Leu Arg Val
500 505 510

Pro Pro Arg Pro Tyx Val Met Pro His Ser Pro Ala Ala Gly Asp Tle
515 520 525

Ala Pro Pro Ala Leu Ser Gla Asp Arg Phe Ala Asp Phe Pro Ala Leu



WO 2006/117240 PCT/EP2006/004319
21/21

530 535 540

Pro Leu Asp Pro Ser Ala Met Val Ala Gln Val Gly Pro Gln Val val
545 S50 555 560

Asn Ile Asn Thr Lys Leu Gly Tyr Asn Asn Ala Val Gly Ala Gly Thr
565 570 575

Gly Ile Val Ile Asp Pro Asn Gly Val Val Leu Thr Asn Asn His Val
580 585 520

Ile Ala Gly Ala Thr Asp Ile Asn Ala Phe Ser Val Gly Ser Gly Gln
595 600 605

Thr Tyr Gly Val Asp Val Val Gly Tyr Asp Arg Thr Gln Asp Val Ala
610 615 620

Val Leu Gln Leu Arg Gly Ala Gly Gly Leu Pro Ser Ala Ala Ile Gly
625 630 635 640

Gly Gly Val Ala Val Gly Glu Pro Val Val Ala Met Gly Asn Ser Gly
645 650 655

Gly Gln Gly Gly Thr Pro Arg Ala Val Pro Gly Arg Val Val Ala Leu
660 665 670

Gly Gln Thr Val Gln Ala Ser Asp Ser Leu Thr Gly Ala Glu Glu Thr
675 €680 €85

Leu Asn Gly Leu Ile Gln Phe Asp Ala Ala Ile Gln Pro Gly Asp Ser
690 695 700

Gly Gly Pro Val Val Asn Gly Leu Gly Gln Val Val Gly Met Asn Thr
705 710 715 720

Ala Ala Ser



