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Novel nethod for preventing or treating M Tubercul osis

| hf ion FIELD OF THE | NVENTI ON The present t
Wé&ﬂ%ﬁﬁgfq o met hods of preventing or treating ILWEI!;}O{)G%I)“”

reactivation of a M tuberculosis infection in a

manmmal and to nethods of shortening the tine course of

SHGYRHABRYO% RS ool ef trlsbi M Brb&l bR Infsgtion

i nfecti ous di sease caused by infection with M
t uber cul osi s and eci es. s a
mej or di sease in méﬁ/ﬁﬁ@‘&‘zﬁ% as vveII as an
i ncreasi ng problemin devel oped areas of the world,
The pydisent intsotipn gelafes 10 mpﬁhﬂ@wfang\@@tla& ar eating|reastivafet qfsa
Al t.hou

v o gE Rl a S BB G FefB o Tiou i TR B

chem&tQEAPY hyai MR AN @5bHduBSis aifectiont € | nfl ammation of the
l ungs, resulting in fever and a nonproductive cough.

| f untreated, serious conplications and death

typically res% N%Fl’ikﬁ (?ﬁn general ly
iotic

be controll ed u5|ng ext ended an erapy, Such

eatnment. is not sufficient to prevent the sprea

Tuber@hlema isseetyanic ipeeliqus diseas spnerdansnisayonwithd¢ rﬁﬂ@%ﬁ%{?ﬂ& and
other Mg}éofl terfion %‘éﬁﬁs t ﬁ ?ﬂﬁg tdll Serl}é '&Fﬁ%ﬁﬁll}lg Q@untﬁ‘l:sl Q{)&/gp as an

mcreasﬁutglpediﬁlelheiﬂ deveddped e of thewl/drld, 0J1ﬂliﬁibbtl’08 mllﬁomﬁew cases and 3
i ents_do not conEIete the course of treatnen

mllhomeeths gagh Yeand  ithpuendhes ivéaction niawé’ataﬁeéﬁptogm#w considerable
f

period FAFHERAERLedl 1ol ohABIHARRRIARIER ahispfhe tam RS the
lungs tradidtiggiindBves and amohpredadiveabegh. fifamrehed, isei@steethplications and

i ndi yi dual but remains as a latent infection that can
deathﬂ@’“‘ral’é(cfi’ﬁ“\lfat ed. In order to control the spread of

tubercul osis, effective vaccination and accurate early
Althouiglambclshbsiefcam BencdilyemswnapBedising ertatded apiibibantherapy, such

ent | vaccination with | jye bacteri
tream’é’fl? 'usélPTeﬂ{fﬁﬁ'E’i‘tHB PrEVERt ‘nﬂﬁ aIRFE?‘hE;% %P GIsEEi J’é‘a ?‘M ‘f‘9msrﬂ’éy be
asymptORhtiC %mt%t t GRPAEKEHhE Hmeem?la&’c}’lﬁgn fafthotl LﬁH &npd{faﬂé’é\%th the

Baci | 'us Cal e-@ierin (BCG, an avirulent strail
treatmgfhiMegimpani is criticalgpaticnt ttehewean‘seiu@ﬁcahm mbmtmacSpmn‘paB@Gs ide not
@ spur ce of controve @ @ ountrles such as
complefgdhe Foyragioidfearment, A scttVﬁére@%mt and ol i ¢
develdﬂrﬁéﬁt bPiig 288dthnce DE@QI‘I‘H%' ﬁllQBurtsb' BP&E&HH@&! i§ chRp AN ion
achi eved u3|ng a skin test, whi I nvol ves |nPraderna

with Mxpberarlesis s na bmdmtadrfrcwﬁnle(lpfeotedumdlpldualfbw demains as a latent

. derjvative). Antigen-specific T cell responsesresult

infectjop tﬁ‘r@&%‘h%%\%ﬁa @Y%ﬁfﬁr ation at the injection site by
48-72 hours after injection, which indicates exposure

In ordt:lotompw@latbc spread ofdnbérgdasis, eS@nevet vamytmnmck;q@ennatq arlyy

dlagn?shsaqeﬂ}pﬁglgfasse gig. cg[e lﬁgpgd%ﬂo?wcg uggﬂ itv%BCén Sﬁon wﬂx live bacteria is

the mékt Sfficiht bR fof Riduéing prdtestive linuhiyialThe mokH dofmon
macr ophages have been shown to act as the principal

mycolatfe@@ﬂmrépleyed\@e duaperepsaimBaniiun Calmette-Geering(B&i@), o evnrulent

a duger u The essent.i
sain BE TR PR R T a4 TP s R BT By ana
some tcﬂfnﬁﬁ:dsl Quehias thd Umwdrmteg dyhot h@cfrramue BEnePSPublie e tBik agent.
Mycobacteriuminfection in AIDS patients, due to the

+ I

Dinn 8BRS SR G5FREIE 8yl WU tcs e

exposidgco hbetoatin PPDr @aattinveirifidddeivaiple). SA hidgen-dpeeific Shaeliredponses
be potent producers of g-interferon (IFN-g), which, in
turn, has been shown to trigger the anti-mycobacteri al
effects of macrophages in mce. Wile the role of
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IFN-g in humans is | ess clear, studies have shown that
- di hydr oxy-vitam n D3, elther al one or in
W%a@%{lﬂﬁgon with IFN-g or tunor necrosis fact]c))?T/EF%ﬂ%(OO“w
activates human nmacr ophages to inhibit M tuberculosis
result 1{%%&#%2?1“6 1nﬁﬂfa'ﬁgﬁ fam% é&on s?te lﬁ? Qe Rt zif{:el}l"ug ection, which
make

uman ﬁHCfO a es

1nd1cakcs%5p@bui‘ty@rrﬁygob‘d¢témhamlg&s Slemlil‘at}} and spatificitebdvenhowi@ver, been
I L- 12). has been_shown to . play a rale in stinulatin
a probiers pdifelhisdest ndrindiniganle ypeRaed with BUG nnebbe dstiagyisiy from
nol ogy of M tuberculosis infection, see
mfect%{]m'ﬂn@d qgl]?rmnn Tuber cul osi s: Pat hogenesi s,

.. Protection and Cont r ol (Bl oo ? %1‘8 rcul osi.s
Whilempargophages Iymbasiishedmsy, ackapdne PQ%@?) eifg yegoBgcrerium
1mmu5%¥gﬁc%egll ?ﬁe Ep}egﬁ)ﬁﬁ gh%rgbﬁ&m%%gg Ei‘islgt:ss@i%al role of T
cells it ipestectioaraghinst Mydvdectefion infet bt lsvﬂamtnamdtl]yﬁhd: frequent occurrence

of MygefsgiectimoRicctip R TP S RESCES Ui I90hR SRIERYEO Y| G associated
with Huﬂfaﬁq}nﬁégﬁ&élﬁé\l fﬂril}@rlnfee i, ll\él%c&ﬂ%t%rtﬁﬂzdre%th@rCD4 T cells

nee LI STED
have tiken bhdwiRfo v pdﬁed\l-ptc&iumm af yonteiferon @N &Z\W\)huﬂ,:_@ fubn, as Been
M b72f wth N-term nal i s rotein

Hs ta
shown\ig: t5geqy fcrvamyamacwamféefmf ittt ap iRl gt role of
IFN-y 1H§Eﬁ1tahsol'§ 1&9‘&'1% Shidids HaMostbwr\hgt lcﬁ’ﬁﬁihi'lﬂltongwm Bh) elther
wth Ntermnal 2-H's insertion (protern)
alone M inZ@mbmatioowitiNENey m tunior IHesrobin $atdri apha; W)ateﬁﬁ@ﬂa@

72f t hou rm n H's insertjon
macropRigge &t 1M Hnd O AR N b N
stlmul'aﬂ:‘é B0 %a@fdffﬁh%é%sto Hﬁﬁé By &k y-CRIRASHS.| SiRfilarly, interleukin-

onpri si ng fusi on proteln or an i nmunogeénic
12 (ILf- ) dvae heent shewadd pfayanmle 1Msunnblmmg mswhamp ez Me subetculldvés

t ubercul osi s npl ex, e to with _one or
infectgfy Fo5 8T venpLeHET IRy SEABr R R AE R oM et 88
KaufrhdME AP Ibsis DPERDgenetis pﬁo?ectz@ﬁ‘ah@@ohﬁ&ﬁ@‘l&fﬁ ed., 1994),

di scovery t hat adm nistration of a Mb72f fusion

Tuberpnlosie{2nded.,iRomy andyeniay, ¢dsagieht andBaréonsg’rigdehefrinternal

e P P TR RIS B 25, ™

t hereof can prevent or treat reactivation of an active
There gemaing 8 needefoneifeciivetwatnesnt strategiesctoipsenent reagtiystion ef r ed

Myeolir et b B rhsL e nd P iidooSatln

invem@&{ﬁlo;ﬁlis\/tﬁlsq‘galoﬂ&} néedyl tuberculosis infection. In one
aspect, the conpositions are enployed in nmethods for

preventin ionin a
subj ect, tgﬂﬁgd{l?ﬁbmrﬁgltﬁ“g%t SF@S%I?&E
mnlsterlngtoamamml al ready infected with
SEQ %N@Bab’{tbﬁfu*fﬁh Noemanaldsilis tag(@Nfinol ogi cal |y
effective anount of a pharmaceutical conposition
SEQ IDoNp2t Mthip favitt Ntefmihalsd Bis tpg @iretein) Or an i nmunogeni ¢
fragnent thereof froma Mycobacterium species of the

SEQ ‘H‘Iﬁ%? N/#?@S(kfﬁ‘rlaﬁf? BPM%%E}TQ/ Jﬂ'N-?eﬁ’JnH}é?QtHis Wagkish gDN'A

usi on proteln uces an I nmune response

S t uber reby. preventing o :
SEQ lﬁgﬁgg M(Vﬁé‘}“& 8?@@’@9 8&%?’1’% 6&@%8&.2%}? 18??6’?%&’r‘§§‘}5‘%ct :
the conpositions are enployed in nethods for
SEQ Ipr No@nMth@ ftwiheut NHesnigak Bednsertzam @NAn a subj ect, the
nmet hod conprising the step of admnistering to a

SEQ ImeNo®! Mab7Haddihoun Newensida Vs indvbtion k(?ﬁit&ﬁ) um
tubercul osi s an i nmunol ogically effective anount of a

2



10

15

20

25

30

phar maceuti cal conposition conprising a nucleic acid
ncodi a Mb72f fusion protein or an i nmuno '
W(ﬁ%{)ﬂﬁéﬂ?o thereof froma Mycobacterium speci es?@f/k?ﬁgmmsw
tuber cul osi s conpl ex, wherein the expressed M b72f

fusi on protejpri @igﬁ | GFUASE TRIACGP gainst M
t uber cul osi s?ﬁtlﬁgr.e yi%siei\‘/{lenti ngE(}r treaftl)ﬁg

tubercul osis reactjvation, ]n another aspect, th .
The pEeseRidRYeNHBMBroyidEs @ W%‘HWLOC}%H%B%S P%‘PB‘F%B%EM‘EU%%S‘OH
1 [ is
proteih o B FRLAGReRlo fFoUan UL oREMDE R M MoRlee ot g
tuberoubosisedongllexg datyexambp eab getheni with ddecawrbaat edjuvants, including ASO1B
Aéuber cul osis one or nore chenot herapeutic agents
and AgP{Rct i ve against a M tuberculosis infection and an
i mmunol ogically effective anount of a pharnaceuti cal
The present isventiom iscesg, irs pary oa thd inv@idtofstidiscovepy tiatadminrstranon of a

nogeni.c fragnment thereof from.a cgbacterium
Mib7 44 TRRipR Bt O DL L aont BIFBIOG RE A1 Tt Wi o 4 more
adj uv%ﬂr@&ed ﬁhcﬁ’é}% dcilYleRdfing ¥ RO IHQESHIEN of M[ﬂ&%‘%ﬁic%agﬁent

agment thereof 1nduces an | muner esponse agai nst
thereof slrepreutosr sreattrhatiebtjoradf amvictiye bomactactuldi mgerchlpsisiimfection. In

a preffc::r:t?fflfJ %ﬁ?%ggmgﬁﬁﬁ%ﬂ’g 8?0'6633 {or ﬁ%cl\(l%iség i Sg g rlm%%itr%ted with one or
more &{é%{%é?%e%% aBaRd B¥dctide Moaiht AV GHbORLRsis MB&G]dnON, the
present nmethods are also effective in enhancing the

i f. i ndivid . bei t ted f M ..
In one gy F SEPB0si s s SHPIOVEL b Btas G v Ehing o TR o
tubercﬁlfoshsﬁ@&tti%ﬁ'&n inBRubfecDERGRERIH EDMpsidghe ¥ WINERifibeHAE o a

shows a graphic representation of the . _
mamnal bbreastyl inExctedvathcMy eabaceniumodbércidasisan ssmypblogisal iy ifective

S . The.figure shows tinepoi f.ar .infection
amout B8t ek ticel SRt ioR D 4 Wik Risior yBlei S
immuh&R2RicAZd gheenP BHerdof i@ &M Ebbdakdrngh YRERE bf the MBLNE A &MSplex

and enuneration of bacterial |oad/colony formng units
and an qgifuyant, ihgoeie the MIGRE fustp pratein indes animiype yesponse against

responses immune r.espopses in M tubercul osis infected
M. e erst BT PVeR e PRI e thsters Feariy ¥ Ren

I muni zed with Mb72f. Mce were |left untreated, _
In anotlyes aspegt, Hie tometostions aeeppl¢y3d inmnethods feri pig@Bting tuberculosis

RTINS pR A T
alread%y i feedWSBWPIobY crokilih 1hdmEulpas anidsBuRsloditfliR2dffective amount of a

ornul ated W thout adjuvant. Ten days after the [ast
pharmegtigelZeMmpesition sompeginge naclgicegidangodiag 4 Mg efusiogprotein or

- [ - f [ e n r - bot h. [e nd
an il i i HeRBS ok PR IRRR P Pt S B Y
complax,dv heyém ah ¢k prd3oety MEIERIP Gits @ Spro e mduc R 2P AMBRMHe irébpbhse against
tubercul osis infected SWR'J mice treated with
M. tuberasasish 8icagy MAAEIHIAS AT TpdHngi teRACWPHHTREHAIPN. M ce wer e
| eft untreated, treated with chenotherapy (50 ng
In anotlick aspecn HScontpossions azictgpl@ed ih hietfods fordeduthngie wdiesourse of
or treated with chenotherapy and i nmuni zed three tines
chemqthgrapy gsanst,p A pg,bw%;ngm@hggﬂhg gethogrcomprippyg administering to a
. i i t . f .
mamr{ A Fc I NG RLIONIRfer bl B0 B AlhBlackliBuric
agentsfaffecavd agalisb@ 21. rardréddody infesiponse afi onmhosdlogicgl@ effeotisly amount
and | g@& bl ack) i sot opes A. Fiqure 4 shows ,
of a piias RO D GRROR EPRPGNRE & SUBTLLESIon PRFlelp g ah S Bpgenic
fragmédt tRGESdroRY R, Myﬂb&@eﬁ&ﬁgse%qﬂeswﬁb ah&ERbSE E@lﬂ}ﬂequy?@ﬁuvam,
I mruni zed with Mb72f. Spleen cells were obtained fro
whereim sgid Mitb 724 fysiorgprotene poimmenogauic Stagmehathertof mduédsrap imorune
three days with | Ong/m of either rMb72f or the
conmponents (M b32c and M b33) as indicated. As
controls, splenocyte cultures were also stinulated
with either PPD (3ng/m), BCG Lysate (1 Omg/m), conA
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(3mg/ M) or nedium al one. I FN-g production was
$ubs/ce}huently nmeasured by ELI SA Figure 5 sho

e (lc‘ ’1<\:|i3§m6/004319
5%06 2% in M tubercuiosis infected SWJ nf&¥
treated with chenot herapy and then |mTun| zed W|th

p I
L L
chemdtBdtap yagdinst aMUhASdrcﬁfoszﬁlrtfétﬁfonr Bylshaftering theaimoaposesstt s

(M b320 and M b39) as i nd| cated. As controls
chemafprapiragainst & M. tubdseulqes infeqtion, e prseRiBRinodscaie alse gpctive in

enhan«E.)m t}ge3£gﬁllﬂna}1ce ég ﬁﬁfﬁrﬂh %%H/ Litkd for%%ﬁug%?{og?s)inf%tlon in

i 'um al'one subseque

compl@'ﬁﬂ@hlri edtirbyolrsé SP(;redt_mgmre 6 shows CD4+ T cell and
| FN-g cytokine responses in M tuberculosis infected

SWR/'J m ce g ?Eeﬁ ?@3%‘? ;ﬁ:@ﬁﬁ”ﬁ

i mmuni zed w i een ce %r‘g IgESal ned from

nmce at var |ngt|ms0|n lated.in vitro . )
Figureyl, Qi sphgrafiie fiehresents a Obihe iy 63%5?3% acliydtion aeds! in Swiss
Websfep eno@yt S g 'FHJ fi sl%\)gs tlnﬁ%ongts o fe@h@?%ﬁérﬂbt}herg})ﬁ treatment

tur were al so stimulate
(50 mglncﬁ:nﬁpmmg 1soeialz1ds pecLitérofldEhking watear) unihiunizatiess and
subsequent |y nmeasured by .intrac | ar cyt oki ne
enum§?%?%?%°(eF1€§Pa‘?/P?lﬁﬂY forming,gnjfs ( ?Fbgbul ar sunmary of
the val ues of CD4+ and CD8+ T cell specific | FN-g+
Figure? elthyes Ighil amtl Igﬁga atbody respodeb immiiee tasponsesSpl Memberculosis

mfectigﬁ%{l‘égd\e ; etrgqtl)t %Q;I{lﬁsrp gpoyu R I:rg%‘nﬁxiygizg with Mtb72f. Mice

were l%ﬁ'?fﬁtr@ﬁt:d Qféaféhw aﬁﬁﬁ%aﬁ (5b ‘h?gaxtlﬁgip\m/gf‘ mfg58Hi 2384 &2 Liter of
chenot herapy as an adj unct ‘to the Mb72f vacci ne.

drinkifp hWateokort temtadewich shanmiheramdandimmunmzeddiee tinggstintwi-musdularly

. /. of 12f. T el re th st ai ned f or
with SGi5pét doge of VPRI gormubged bt A oL TERE R BB A1 e
1mmui’1\ﬁﬁﬁ‘orﬁﬂh§ hisd ien! A Eshdetd veSBE FdHThalNNG 2 %ﬁd?%f)&@%for both
T cell specific | FN-g+ production was subsequent

IgG1 ﬁa@)snmddgGBg/(blm@ sotsipesbrELESA oki ne staining. Figure 8
shows survival of M tuberculosis infected SWR'J ni ce

Flguré 3 ﬁﬁi»@dlg@ﬂdﬁdqg@ﬂpiﬂl%@?ks@&%e& eMuhTBPd&esinWt vberculosis
Mce were infected via aerosol with 50-100 CFU

mfectgf SMR@{J-mwr@tﬂgl wmﬁlmmhqmsyy BiCheryimmariged with MthﬁZf Mice
were S EB1 S0t er Sy 25D B R A ER R Bt Lo

drinkiﬁ% WateH&xcrda@dd With @@Yx%théﬁﬁyf arfdlf infn@f £edrthfee tin®e ehtvd-M@scularly
enot her agi were i muni zed three tines

with § pg pq.dm@ 12§ fopmuate yrigh teeradgosat HB0NB.bTeit days after the last
1mmun19atlon t% rlg bl% an%d e&"t%&%d ﬁ}?gn&-l\éh:)g%rﬁlb%dg re%V\gnse for both

Sur vi va er CU OSI'S |1

IgGl1 (ré@aatnadg@ﬂzi tbl&ikﬁ@td@@fﬁfbﬁLM then i muni zed with
Mce were infected via aerosol with 50-100 CFU

Flgureofl S}Mv&'ﬁ? ﬁér&”&ﬁn{ﬂg E@%\F% J?%ﬁllge%gn V\ﬁg ttébr r@u&gésfp Sn?%crt{%%ww mice

I soni azi
treatediwath hzhahoxhérapy afd then rimymﬁims whait Mtb72ﬂ18pmxh&rlla mera\aﬁtamed
continued for 30, 60 or 90 days in separate subset

from micea@t vauying tBRENOHYS é“dfﬁt%lﬂ?té@éﬂ viradottheseotape Withy! Oug/ml Wt either

R T e

culturEBEWﬁle lalsD sERBCREPW |tk thr M@@)MW&;@(@I) COnA
esent_. i nventi relafes to c ositions co
Grg/ ’?&[)87 spedipm plone. APTAICHOE WEH S‘%Eﬂ‘l@?ﬂ% Wﬁﬂﬂgﬁgy ELISQA

adj uvant useful for treating, preventing, or delaying
reacti vation of an active or inactive (i.e., latent)
Mycobacteriuminfection, and nethods for their use.
More specifically, the conpositions of the present

i nvention conprise Mb72f fusion pol ypeptides or

i mrunogeni ¢ fragnents thereof or nucleic acids
encodi ng M b72f fusion pol ypeptides or inmunogenic
fragnents thereof haV|ng conponents froma
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tubercul osis conplex, e.g., a species such as M

e |l osis, M bovis, orM africanum or a
W%@S{}ﬁiﬁ%ri um speci es that is environnent al of CT/EP2006/004319

opportuni stic and that causes opportunistic infections

P IR BLEE 954 TR GRS G 08
chemathérapg eid themimmivhize@vathvib 7. Spdeedvelis everd\dbtained from mice at
. haenophi | u M kansasii, M simae, M

! >as) |, vaccae,
varying| tragRoints and stupelated i wirgrfar thecsidnys gfé@,loé.gfgnl, oafrqgh?r. ygR72f or

' [ OGN S r, . i Cj
e copBaPEAREREER R MOLS8 ek oA RBY Bl g pre i
stimulatedevitiogicheo PPDHBL ey BTG dppdte Cldijuigoml),conprBapind) yr medium

di scovered ;that cqnpositions conprising Mb72f fusion
alone. p il gprdugian was shsricatly easireh B BLRAM b72f f usi on

pol ypepti des, or immunogenic fragnents thereof, are
Figureu eiaws CD4+ Temtliand JF¥+yeoytoktinangsmmsebainayi mberculosis infected SWR/J

. reactivation of a M_tuberulosis i ] In a
mice tiatadey it ghamasberrmefid t?lsn WB#@I@C? wgmt%f yiRlisFicals Bere
. . . . . r ) .
obar ] A St T S R0 BB with sl of
rMtb 726! Vipeqllis cheese thendtaied foruCDéiand HN-dg  Ahatomtnad pgpderfobgtmcultures

were flip SHmHIBES Sittaped e ete i cipratic (NG rradicbAn Srs
subseﬁl&?ﬁ?ﬁ%asﬂf@@ﬁ?Hﬁracémﬁarl\%g)}%{e_ é?éiﬁilngi(fC@)Pi ds and fusion

ypeptides of the present invention 'can further

T LR T
produ@RREs Thy 100 AEXMIP fectiolP Eﬁ}é%ﬁi ctIfOV @t oBhifld i gfdﬁlgé 8f'mice

pol ypeptfi de antigens may be facilitated through™t
left undigelied, toatest wish 3,168t arl9Octayhoftanthinationebeniotherapgyartasted with

one end of the antigen. Th sitiong, .
combigalia smotheiapy ain aings t e MiRFPacqire Shisaneten g stimulated
in vitr %O%i%%ﬁﬁtﬂthg}?ﬂ%f VAP 22S TRE cARWES Bfen SPlinQORE CDANEDS or

het er ol ogous pol ypepti des from Mycobacteri um sp., such
IFN-yaé\sNIB8trdl, aplengpyte, culiBS v&raalsé gemulapiBoittdmediungdone. CD4+ and

CD8+£E%]IC)SQa&§h gﬁg@'ﬁ%E d %CP??E :wléﬂg SFI?.FSEEA llyg]é%ga%a %a@PtMEeBﬁaar cytokine

staini@Nt i gen. Al ternatively or an addition the conpositions,
pol ypepti des, and nucleic acids of the invention can

Fign B b B 8 BT ARSR  Remotvrapy
and theR® MAShizE@REth N®7 YD EVIideGRste i ded Vg la8ioSo134it1d 50-200 UFET of
i nvention can al so conprise additional polypeptides

MtbH3 TRyvranst ¢hemothsmanye(§0 nror fampanPh g iserdazidmpaydiiter ofdrinking water)
fusi.on otel.ns of.the i nvention can include..

was sty R R SRa Bt BTy TR B i S Bppsc g o0 davs

Half ok € hilcd fe€eiPiak X RaRbheRp§ MeedimahwaXe] ® e tResahtri-Rfiscularly
antigen, e, an I nfluenza virus ﬁéoteln (see,

., NS, . '
with 8e\+ggper\¢mf4%1b§§f Enauiateby ol thesidjuvineABRidei ¢ aci ds of
the invention can be engi neered based on codon
Figure® soovsanpgval of &, Spieet8ssiOinfahal SWR/Emite, trdatédBiith chERdtherapy
M b72f fusion_protein conpositions usually conprise

and theh nigpniged with by ahtMiceavege infoeted Ha @porlphids phdPy CFU of

e P ! _ Lati OR: .
Mo o A s O ita T 4 B oA R T REh iRy waven
was st@iddd iWRLsubsed oQBRde thirt) days ddtér. iGhenmtierapynudssioatinusiefer 30, 60 or
Boj ang, et .al, Lancet (2001) 358:1927); , ENHANZYN
20 day(sméﬁfzﬂ%ﬁte SYsRPOL Michy &ﬁqlﬁgfo e mise AEPeriing chematerpiswere
conmponents eg QS21 and saponin mnetics; COA5 TDM
AGP; inmmunostimulatory oligonucl eoptides eg CPG Leif;
and derivatives thereof. In a preferred enbodi nent, a
M b72f fusion polypeptide i§ adm nistered with one or
nore adj uvants sel ected fromthe group consisting of
3D-MPL and @S21 in a |iposone formul ati on eg ASO B and
MPL and QS21 and an oil in water enulsion (eg AS02A).

. A~~~ o~ NSNS N Y o
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22:3831-40. Wen delivering the Mb72f antigen as a
cid, it can be delivered, for exanpl
‘Vggwﬁlrégﬁtor {i.e., an adenovirus vector), ﬁ¢wﬁ§mﬁwmm3w
mut ant bacterium host cell (i.e., a nutant, aV|ruIent
i hra ik H Bt b meBFELﬂétkd ith th
nnnmﬁ%gﬁhggig& acf?lus ggﬁ%eftg? %rln %B ? an W ©
adjuvaragtS®d8ccus lactis). In one aspect, the conpositions
are enployed in nethods for preventing or treating
tubercul osis reactivation in a subject, the nethod
conprising the step of admnistering to a mamma

i PEI g Phte R IE S SRECHRC ERAO BB TS
conposi tion conprising a Mb72f fusion protein or an
The presenimogation rﬂatagmmmﬁépaséomng Mlﬂgﬂé@badtmraicmor fusion

ercul.osis co an a uvant
protei i AT a\ RS PO GG TP BT O TR A e an actve
or inab BRI BS BitPA M baMer LHNBTCHD 2h& mctHE EEhEE B¥E rN/Ibfég
tubercil osi's reactivation. By practicing the nmethods
specifisfally ftbe porepentiorisiof dret present meatmqm/ca)mpmme MtbAM fusion polypeptides

or 1m1‘5u18(§g2511éld %ér%?ﬁ}gh%fgetofggglﬁ: er}f)?celfige 3 Il{? f U')%%np nyp%gtides or

immuASRAI fraérﬁ%tﬁ%@ﬁ@ﬁhﬁﬁ@@or%&leﬁﬁﬂio%f & W)Jcabd@érjim SpecRE of the

preventing or treating tuberculosis réactivationin a
tuberoymg}sewmplqme gn@tsipgfdes:smb a 3. tuperdvdosss, dp bois, or M. africanum, or a

Myco%g;éegggrz §p:elrcieg %}aﬁ ﬁﬁoeé]rvgu ran entglaclgrﬁ%%%}{ ch%ﬁdetg?tlc?uses opportunistic

infect®ht Gedhl a\é@uﬁgmmho@g‘ indm{ide ¥BmPHIrhisal h&s@smg%s igatiiits with AIDS),

conprising a nucleic acid encoding a fusion

e.g., B§i@tMdi avion, Mnmmndhd@@nﬁflcccflatagnéﬁtgenh@mﬂ/f thaewrophilum, M.

bact er of the t ber 0Si S, CO
kansaigh 3 e BePeddhr Rt RS o R blaerisgn
Prmczipwmmapma@u@g@ha}ﬁér 140, pp BB DG FS6tE edl Bea@MAL, ef al., eds.,
preventing tubercul osis reactivation. In one

2005)e b dventors ofithe prsert 2pplinatipe serprsinglystiscouered thap eompositions

i ndi v dual. ;Wi t h,an ' M
compyiagPIb Ao horbfefle: SRR PR MBI Rt o
polypépiides o ifiutlognid ﬂ§grﬂéht$3€h@ie6f rard Gse@dl h Rreatin pebvERinbr
i ndi vidual with an 1 nactive or latent M tubercul oSis

delaymaff@@twaiwn qf ﬁ Mrisbewtesiiingation. tIna nwf@rmd embedigieat, adylh72f

fuswn p ?egg or I%l}_(]: € <|: .'Qc1%i ?s a%?ﬂnhlgs e?éedg\;vf;t‘l? ore c%'er\ﬁ:oﬁae%peutlc agents.

Thesetcuh@bgub@@ ipSlypéptides.cang iRoslicled beidd tmat é\ﬁcb&e?ﬂleﬂmé tHegefore useful
acid or fusion protein is admnistered to an

for elipige W dDETUNGFRSPORSS 1pmapinaals that jsprefactienaainstremyivationef disease

Symptg%lsrret te-GQuerin (BCG. In sone enbodi nents, the M b72f
nuc]eic acid or fusion protein is adninistered W th

or nore chenntherapeutlc agents effective agai nst
The Mib 11 nuglses cidsqamiausion Belpped e i Peesers finyegtipn can further

compﬁgéedmérggﬁ‘@eﬁé&é &es%%ﬁ' to erh-{iﬁl:éﬂ‘ﬂ@rr 39H%en% d}% 1&1ﬂn’5% Bdse

, , al1cylic aci

antlgensl i1l abardspex!s. @bhaxmmle;hmpﬂivhd igoddtiod @f thﬁfhslbﬂpblilpeptlde antigens
yrazi nam de, r

f
may b Feaaie e Ol the WSO OF AFUIGR b LA F<7iduh asiaats afe end of
the anFiFéH OfﬂeQ;)& o@rtloﬁé J&) %%ﬂtahnéx?ﬁé A ABhOin3Bdio ckr;m comprise

uorqu|n | ones. apy I's determne
additieriad copidyofeantigers, ohalditiemat hetgroppigpss mlap\epudem@omrﬁéj?@baedrmm

T R NS T A e

antigeh SEQRT-dHntigen MTBRRBEmpRE laHEign, 8 2Py stdlifh ardtigbRMRPINS1 antigen.
ethanbutol streptomycin and pyrazi nam de.

" Second- I|ne chenot herapeuti c agents used to treat
aM tubercul osis infection that has denonstrated drug
resi stance to one or nore "first-line" drugs include
of  oxaci n, ciprofloxacin, ethionam de, am nosalicylic
acid, cycloserine, am kacin, kanamycin and

—
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The M b72f nucleic acid or fusion protein can be
i nistered before, concurrently with, or af
W@%‘%ﬂ?@fﬂfati on of the one or nore chenot her ap](ge(gf/fagm%/m“w
agents effective against a M tubercul osis infection.
C ’ M L7 . : ] :
Al 95e SRREHER e coh e o BoBHIE anBFh ORiacl T
inventagingani cotnpaise additdnad nepies ofathe anhigerstftoen ApHeabdaeragesy. ssuch as
The_on r re chenpt hergpeutic agents are, . .
AgB5B &R MEFE‘F%%@ %ﬁ P%@E?%@O%é‘ag&epﬂé% 883 BPCSI?‘F Rgids pphe invention can
. . L , .
also oA, Eiay Rl HPpides Fpm o Soft UETER cxdimpldy 6 compotons
and fustoa pebtems tof dfe iavenkibh ¢2 ineludk @otypeptidts or nficleic acidp endoding
I S. enhanced by admi nistration with Bagillus
polypeptide T e nﬁm@é}i@ eTRNESS PR ORP hBRARIEER Bgi> M Hgan
. . L ’ ¢ o e
influe %as\{lgﬁﬁ%%t?f&gg% ?greﬁf(g %?1'83%%93%/82??} %? gﬁélglC%EldS of the
inventldoamtbiereg ginoered bbsed pnerotiompreferersierimhispetsesaff choibk, /2 humans.
nucl eic acid or fusion polypeptide ("prinme and boost”
' teih R8tBEG BonstshallysdondfHEL BhS bf Albot2AljiNahiy, 8.
The Ml\{/tgzui?}gggl%gll%geilc ac?d or fus: o>rs1 0poI ypeptide 1s foll oned”
AS01Bymoneplmsphmoy Hipsdids@dRieand£5a Ininst Irpasoroe forofulaiokt #220.S.

patentlbliEacipnVi 2005 o1 S ROLR PR MPL God E52E SR O Ve
emulsionS i QNBBRhYASRY.] E'&cleﬁﬁzbéi)l 35\&?1@2%, SR ANZYN @etox); 3D-MPL;

_subseqqent adm ni strations of a b72f fusion
saponjme fighehng Qeil A andmecenivodntregtQS2d ahil ssponadmimeétstsy @W S TDM;

i th M Q72f | ei i d f usi | tide i
AGP; gty S St ooiElist sE R e At AYEEPAES GAsD6eIn a
preferfedMntbofménicd Rit87 8¢ Son b&y‘l%pltjiﬁe isRInfihfs@kedWith Bhd &1 MBre

adm ni stration and the second or "boosting

adjuvantndetdctadrfaam the groep ginsesting b6 3D-MPL2and&824 impdippsonse up

4- 6 hs t. equent.."booster" . .

rormulyfior 8 S B AREY. ang AOQT S5 50 i1 v REfRE REvsiom (e ASP2Y
AdjuvaS A Bland ASGIA dhe PlirtiRr UBREBe@RAPiEhyHBONEM I OPBLcine (2004)

booster treatnent {e.g., a protein primng
22:38%d#d.ni stration foll owed by a protein boosting

adm ni stration) is also useful in preventing or
WhendeBodrin3@h@8ab T antiker 4sbeneWiOsdis, if &Mel delit e, fol Bxample, in a

. . another aspect, the conpositions are enployed in

viral vieetohGds ah@denaaiue iVerjons orgh e mustitihgcterismihogtecetldise. s @ mytant,

. .ch t her.a al nst ,aM__tuber cul osi.s. i nf.ection, t
avina G O A R AN PP F LS e R A mere
Guerin (HEG) &l Mdidrobbzabagh.eri um t ubercul osis one or nore
chenot herapeuti c agents effective agai nst aM

; Pt . hotE . | _
i ondFRERHL B3kt 5 SRl S LTMTE BRLEA Loty i
tubercQRBBreRtINGIch itasiBiect, Ukl EtheDLOHEHNIhEithe 8fep@T administering to a
i nTmunogenj ¢ fragnent thereof froma Mycobacterium )
mammgh abeady ipfected avith Mrgabgrigee relbarprlasis amimmunelagigylhnelfective
. o 7 i ) . .

smoui$ 38y R Bl BBy
immuedgenisi fragnfent theedf Gionga Myceerdrn spgciehef the nEbeeauldstecodiplex

chenot her apy agai nst aM tubercul osis infection. .
and an gdjuyant, whergn Hied\IIb e f Bisiogratens indges A HNEBURE EESPENSe Rgainst
M tuBHSIER, BRI TP nloerchld e Bl By practicing the mthods of
the présafitapténtionwicadtiviatién obadh sbebeudmi inectidn tambddelay@d (for example
nonf hs, or less. The_ M h72f conpositions are usually
byapﬁrbq‘ﬂt?ﬁrg?‘gl;%é'e?ré ohuﬁﬁﬂg{teﬁmt are effective in other
manmal s i ncl udi ng donestic mammal s (i.e., dogs, cats,
rabbits, rats, mce, guinea pigs, hansters,
chinchillas) and agriculturda mmmals (i.e., cows,
pi gs, sheep, goats, horses).ln its nost general
respect, a Mb72f fusion protein according to the
invention is a protein conprising at |east an

S o - ~ .
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nucl eoti de and am no acid sequence of which is

in Figure 4 of U S. Patent Applicat .
W(gé(?ogég%%G or the corresponding region from gﬁ@?ﬁ% 6/004319
Mycobact eri um species. Mdst typically, Ra35 refers to

In one eﬂg?cqoﬁl cgﬂpggltlég%é Q‘gﬁﬁé/ecfin%étﬁb uespgaggﬁtg‘%g&rtl%ﬁﬁﬁg

I on" correspon 0 resi

tuberc/ﬁldsfsrreattiv‘dﬁélyml | swbﬁfce tise oethad vamnpasing tre sRp3F aldmlmhtleﬂhg to a
am no acid Ser corresponding to 710 in SEQ
mamnzaluabre%cb/pm&@teé wilh Wypgbaciersm ibargplepis a{lémfrwaolegtCéPﬁP Edive

ol AR AR B e s

proteifi ©f| e itRundgentti fedgnct teseolf Goara A5 cdydrnNpedict DRAE
and, SEQ I D NO 66 (predicted mtn acid sequence) |n
tubercujpsisigompl %w@ﬁtelraélﬁewer&ﬁﬁesﬁ\’lf?aa &wavzotglmn WS%gnmune

resporfsgf gﬁﬁw%ygmmws otﬂﬁfew B@%yﬁﬁ?é\%&l%é%ﬁﬁw{&h

st t ers to the portion
sclosed in_the resent application
In onec%vb eﬁdﬁhﬁ a@agi}l&c I 8T RIsI99, PIRICESS a@mﬁﬁ@yreﬁ & &t ndividual

with aé%&%%@i‘%é&?‘é%%kh?‘hl gt e P PR R Gic or
fuswn(motetrens radfurifteted ng tiln jndividudh evitl. 88. ingdive 1ot 1adgay M. aabarcuisszs
08/ 658, 800, . .08/.659, 683, No. .08/818,1 12, an
infectigp Iresms%ﬁado entaiis Mib 72 RRiclien byi06n S0 (Wi eompgered fo an
mdlv@@a‘? lldf@@tt‘:d Q-2 nliN- (frﬁg i'{%fé?a‘:r‘lt lst?alﬁlc@ﬁ’/l %b%?élﬁ?&s%d Iﬁ%n@%gbb@ment
DNA) and SE 1 (amno acid
the Mﬂﬂﬂﬁmdap ptid oafusoom pﬂotelr[)@/aﬂﬁﬁm%ﬁd tdvbs indiyipguad aN'Hoywas previously
, Th fer he partio SEQ I D No: 2 discl osed
‘mmu{llﬁg‘?}‘(étﬁ é@‘ﬁ% ‘LTB‘ﬁ gﬁ?qrb@cgé}r espondi ng to residues
143- 532. The foll owi ng provides sequences of sone
In somemjnh()dﬂmamts,athc Myb Y nusked dcnd ehfsion ppdsintis adisingstated with one or

eins of_ .the inventi bRa3 L o
more gRs el EP i SRt oA V6 PO L bl r s s tog. Speplss of
such ch@notl@raﬂ:@m eARAncHdR, bl Mg REPIChmikabi, Erhﬁloyall@yhc acid,

pat ent appli catl ons No. 08/523,436, 08/523,
caprea@@d@yoih 8yelogsringpeth@sh @b emwnklﬁ 1&@81@1{8 ka_nangmml@yrazmamlde
£ 09/ 056, 5? .andf No't' 08/?1?@1 .])1 an(ii W07/ 09428
rifamyging (o7 OIS AREINE A0Y BFLUNT 876 %‘By%R’e‘? agp, gprofloxacin,
clanthlrd%?&ﬁ'&ﬂhﬁiﬂ@cimﬁ&o@ﬂncﬁ% @Q@Rclﬂe}&ﬁﬁéra py R&etermined by the
owi ng provi des sequences of some fusion proteins
judgment aflihe ireatmgtphysicifin Hsmgasﬁer(rm ¢88 Epmbinationse “dfeﬁtabneéf

chemq\Q%rEQf.u ﬁragerﬁe Hﬁeﬁ%ﬂ tregd @%%%berﬁgféﬁtmt%ﬁg\%g& 18 ant (%gg resistant

lude ¥odthsiB 4 f, dtRarhb\Ro PS¢ Rédd fyraBin t i
inclu Ral 2- T;JI—B%RIg%IS (tl\/% b72?) tﬂfg{g%queng}e g 13J\%\ﬁéc Slg%ond “line”

chematherapaysic agenis SR Depl@ . kypergrlysis mlmorsthem)demnmteﬂq drug

resistakg%{\l%ngto?%rhore %rsp in cggg{) Wc@ g?’é*hcf& Q‘Eg’ﬁ ese ﬁthmamide,
amino8{c3BS aéld oy cﬁi@éhrheﬂ aﬁﬁiﬁ/cidsﬁﬁ{a%aﬂandﬂ&ﬁre%ﬁﬁ/@ﬁln ces of
SEQIDNO 1 and SEQIDNOZ include a His tag of 6

The %ﬁfrn%ae%;h%?de%xj\%glo@ ocign c§n g(].ljra%gst(tﬁrr%e g%ﬁg%gnclu?reﬁw y wr}h or

after aAsiktraion ©Ehd cﬁheSEQldrBCMnotBerhp@tb&antQ Bﬁ’@@ﬁ/@ a@@mﬁ' M.
(as well .as 4 H s resjidues having been renoved from

tubercw?élsrlp@cfﬂ% Iator@webmdwmmth@%tw auglgig AsHLer f@ﬁlomr%ﬁn is
admmis‘fergd S5 ?§%e affr WolnheNlin %F Q;i%ﬁ‘at%ﬂq) Shsot Mof¥:
telu) |nt e present aé varian

chemdtiesgeus e gg@nc €Bhd snevdrinedre thengheatipduticlagenta atdi @nél@.gy of

6 Hs residues is disclosed in US patent application

No. 09/597,796 and in PCT/USO /19959. By virtue of the

repl acenent of Ser710 with Ala, M2 is believed to be

nore resistant to autolysis than M b72f.

8
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The follow ng provides sequences of sone additional
nt i used in the conpositions and fusion '
W@F(Eof’ﬁgﬂlﬁ?}venti on: Mb8.4 (DPV), the sequence g¢%&§/ﬁ#0§%004319
is disclosed as SEQ ID NO 101 (cDNA) and SEQ ID

oami ARG g L e RPEG 4TRPY o[ 925 80,5, o

8 morliiy, 8 38arlorldngend i n the W097/ 09428 and WXO7/09429
appllcatlons M b9.8 (MSL), the sequence of which is

In cer%ll iy ﬁé RESFLH o E‘Qg MiB74 eic %’1:1901' fs¥Ppr 'ﬁoétgﬁ 1S enhanced by

Pcted am Ro aci equence
admlrﬂﬁﬁmon eyithi BletlJusi Calinbite-Gu&in (Bﬁ:@ht appl i cat i ons No.
08/ 859, 381, No. 08/858,998, No. 09/073,009 and No.
' ANkt hol 16 8%&%&%90%% M{B@zf leic acid or f
In Sor@%‘ﬁ@é@% %8,5 1;?{1 appl | cat| ons; , e eé% “Kn o)\EmuSlon
polypqmdlbm folpwetl bg one queocE’ wbst\ntg”cnln sub.seqmaxt bdmenistagom@ a Mtb72f

o BN Bt el it S T, ot R ST 52

/
admm%ltaﬁgg /wgf;lgi Iglgrghgﬁg@le/%%/cg% fgﬁo gﬁ%ﬂpﬁ:ﬂ#@e i0R118%8d 89 8ne or more

subsedRETt uBOIBIsLAAOT afradVIRTEL WRIEGE 206 A fiaspqoi pnomm olmsone Bmbodiment, a

h M| | |
firs g Ao P 16 Al koG pelkprikida s Bt by e or
more stbstduen {\leillf%?rat(lm)a M{E‘hﬂ-ﬁémﬁﬁfo%e?ﬁ@éj 18nBen@6lihent, a first

sequence) in the U S. patent appli'cations
adminQgyafign V\@fhgl Mth¥ 2Roucleig/a0idr fagorapal ypaptidh és followed by one or more

PCT/ US98/ 10407 US98/ 1051
subsequpLEISTE R R MITAT BRCIGRACH (AR LE SERd abihg o
admlrJ\Qathan& HNEYor AN “&&Q‘u Mﬁnn%‘u&rp&%%\@n%o@m P weeks apart,

acid sequence) in the U S. patent applications No
or up ®%4-6 Axriigxapartd SNbseq0et (B admihistratiphearP@ivensdeyt 6 months

10407 and.P 98/ 10514 applicat.io
spart, BEETIBRBE® 3t i O PEB L oGO AIOMEPPTF IS (f BAproten
prlmn?%qﬁngﬁf?trh@)d\ﬂllom& b? RISt stiip Apniaktraiss qyﬁ@& 89efhifn

U.S. patent application No. 09/072,967. The

prevestgguanating a@SsTA6 tikeratless wacitiatiord in U. S. Pat ent

No. 5,955,077; a-crystalline antigen, the sequence of
In anothbr GEpdct thH SophbsRIbnb Bre\@IOVEdah nddthodd forfR@ucidy dr sh3Réning th
nanlSéQEECQQZ) éﬂﬁcoﬁp %x éﬁ?ﬁben t he sequeno%gof mhlong ©
time coyrsglio§ eheseashierapy agsinse A, dubestulogin fnéeqﬂon&hﬁmﬁﬂmd comprising

3205-3212 h of . t ve s uen IS
st} iyt ikt irBach S GRSl or more
chemd@iétapautic Rgerto Bffebtivt ,afﬁng aMhtfub@rcMoW&\hféaﬁtﬁﬁdndaﬁl uk and

http: /ww. pasteur.fr/mycdb/. The above sequences are

lmmumlggllcoléae@ff@qtﬂvoalsou farphagpasicnéel COMBOSdY CORIENE am%bnf

i 42 B o8 Bl et

tubercddf/sGdmpdx. arAUNQRfuVahG wheRisazd BAB72fA04i0 Bol9Pohtide induces an
09/ 073, 009, 09/073,010, 09/223,040, 09/287,849 and in

1mmup@'psgcms§ ﬁgalggéﬂ | t@@qrp@g@s,ﬁbﬂrp@s@l@wgg@x reducing or shortening the

time iR QRGBS STy el A S A 3B eBoa miiggtion of

Mtb72MRi8leicdibor fsioh pofypeptidehvillsalloer ﬁfd&twmc}mmh@h;mﬂmbyreatment
ref erence. The antigens descrjbed herein includ

againg} @M. fspgsRvlesiy AHPEIRNSVIEHRA OovRnsls v aranvls, ¢ mehs, 3aponths, or less.
variations, as well as inter-strain and interspecies

The M\ﬂymihmntpesutluns d[rermhabk_sysadrrhmstachdi to homang, bet antiffgene in other

scr bed erei.n |ncI uenc or trunhcated
mam”éaj h@é‘% OFpStie amyp? E)f éf’ﬁ%ciﬁﬁy agﬁ% I3ty fpige.guinea pigs,
hamst@lqdéﬁlhm%is) R ¥ A%/%?cﬂtth&?ﬁlanﬁpilé @ralkbys hete Elﬁ)eeﬁgélﬂﬁs horses)

peptides from bact eri um or Ot her’ 'sour ces.
antigens may be nodified, for exanple, by addlng
9
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| i nker peptide sequences as described bel ow. These
él nk r7 pepti des nmay be inserted between one of MRES06/004319
h@ﬁ?s whi ch nake up each of the fusion p?%TgFWQ

DEFI NI TI ONS The term "tubercul osis reactivation”
L e b Ty
compiiising atliedst o @8m0ndgehixvieagnpma bﬁmchablf gecsantipgnpRaIBTbHBRA3S.

individual is infected with M tubercul osis, and may
In the QBn{gHéllat%Pé ﬂﬂc\;{ ﬁ%;gfc%fﬂnp Y&hY BRIt I@‘ilelﬂﬁﬁlil VSt hqu‘%@ﬁs(ﬁﬁ 5FL),

synpt ons t eel treated sufficiently to brin
compiiding atdeast ulbcmt ittee finat 20 5aamiinn acrtls oﬁl\/tbb3213afrern1tMsmétieuloszs the

Met hods for the preve t|o or .t
nucleqtu*sé'*fl amia aiq seqencr alRO 3 isslos M‘ngvr@d‘ f - §nPatent
f t
Applijih W1163)537705, & 3he P rcﬁéﬂé’??gﬂfr%ﬂé‘ﬁ anéh R Bcterium
spec1esJ MIBSQ'p(CIE[HyI,I Ra&Straferoto thé pattior af SEQyYRpNardsJisclosedan Ithe present
Il owi n fectiaon w ber cul osi s
apph%?r} 9%%3@@“ ﬁoﬁE?lﬂ‘I‘eééggf%n‘%‘ﬁ?‘ﬁéﬁlv%ﬁurﬁﬁeﬁéo acaHppten Ra3s in
whlch]tﬁQamHB acﬁer%@ﬁe%ﬁgﬁ§$&l7lo B SE@‘B@'N’O 26§ r@lace@ Adth Ala.

Secondary tubercul osis” Or "postprimary

Ral2 ;eﬁ%fe W@ O lePpi ol Mipd P bR S bt fan 2oagfe st 132

ammo'&[cfs'iﬁﬁﬁ‘M’ﬁBﬁ'A %hpMez%bQ;fquJs‘lse!h@ @éqd\:{ﬁé’é &F Which %’c%c%se&‘@s SEQ
*active infection of M tuberculosis" refers to a

ID NQ:41ieNA)land iSEQ Y déX: 663(prwllcthd aeumof assd squeicspstbe U.S. patent
. S 0 ; tive, dormant .or .latent infection,.
applicEGi N, By 20 PEreietf o BE e e theb b Eobacterium
species NMasst iyﬁfbawmqtremftﬁéﬁ&‘rﬂOQ bBSBOADN G @88 osed in q{e‘fgesent
resi st ant tuberculosis infection refers to a
applicatigneeastgspaideng tofressdues$-14%rei n the infecting st ral nis
not held static or killed (is resistant to) one or

Mtb3 NefeR16 8l deGlenck V&Ektrrtﬂall? fhat WARNGS BREBRQIs SE@US NG 106
fective in treating t ubercul osis i nfection

(CDN/(x dulglengihg and SEQJD NOf l&ﬁﬁpwteleflﬂh}ﬁbﬁtﬂﬂb in the {L1.8.matany epplications

No. oS, LG PEBR PR oty (SHab & 48 SRR b e

WO97/094281an@W OHE094 79 dppEcAtiUnSC The Sequkbficd! i8 alss ds8Rk&d AKE®D 9D
two or nore of "front-line" chenotherapeutic agents

NO:3%:(11N6) pvbSER IDrNQid1 {gminomcid)un &3 atsst sprlishieart Nor09/@66,559.

s G EREFR PR e B5RnESEELIY ol bR A ylen

applica@@idorrepsndthgxodedidird 14p-s8he art to treat M

tubercul osis I nfections. Exenplified pharnacol ogi cal
agents used to treat M tuberculosis infections

i nclude, but are not |limted to am kacin,

am nosal i cyI i c acid, capreanycin, cycloserine,

The followinaproyides saauerssapf sRme indiduel prfisens Heedyje the compositions and
anycins (i.e., rifanmpin, rifapentine
fuswn?{%@&w??g]quv rllilOlfslt reptonycin, ofloxacin,
rof Loxacin, c¢larithromycin, azj throrryc n

Mtb32f/’r of R 6F BARF L)y the sequenseef whigh iisrdosed @atsﬁ@ RN
(cDN E{%Tﬂf)?\% 79 (;?1{10 q{?.‘il?e%.‘?ﬂz)ét ht”aﬁa?ﬁ&dtf&ﬂs Naabs/s83 58,
rug re cei anpi n,

istant i elsonlal
08/52%4 3t MNou 08465 8,800, (6):8&659[683;11&0 087 &8, N2 Nde09/056,556, and No.

o, PEE R i VBB SO AR b .

Infectzbﬁ%hé%ﬁﬂﬁﬁzgl@ 9ILR 50 7[R9 59); cfirst-line” drugs include
| oxaci n, “ci profl oxacin, et hi onani de, ami nosalicylic

closerine and capr eomnycin.
The fof BWhﬂgpwéms%%ﬁqsarrd@sPP' LR B R BLAEG P8RSt o1 4
of Goodman and G I man 's The Pharnmacol ogi cal Basis of
Ther apeutics, Hardman and Liorbird eds., 2001. "FL"
refers to full-length, i.e., a polypeptide that is the
same length as the wild-type
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pol ypeptide. "H s tag" refers to a string of Hs
ées%i‘l#es typically 6 residues that are inserg

AR By nus, usually imrediately after the 8T/EP2006/004319
initiating Met residue or else at the Ctermnus. They

[
oo s ALY, AE L Eh 0GP S AGIARK Y SERBEER Opbua)
SEQ IDWOm4 (rpgotéllnge irpthe LES rpalpénin dppigatmn Non@t287, S@tlanmha]he

affinity chromatography resins (I MAC). GCenerally
PCT/‘%%%%Q?Hé applcaliPsence or absence of a His tag i s not

of significance fromthe point of view of causing a
Ral2-ToHORa35n(iVith 22 f), ebpsmgaencagdiwisdh isldeschised geSEQ IPNOHiar SEQ ID

t o _be eI|C|ted [n case an_adverse |nnuFe reaction

NO: Sw%qndtfﬁ& P NG gé)r SEQID NQ;6 dprotsinkig the pregent application, as
well a§ %?S%}feﬁgaﬁéhlcgwg‘ /fQ3Z(?40t B in %%T/@S@@Otﬁﬁ H hé S€uences

ess reS| I N’ part ar two resi ues
of SEQHE N@r tafid SBQNOYEO T 1rid1w®meHis thdef @His resifleess to a
pol ypepti de conprising an epitope that is recognized
M72 \p%cﬁ W é)ﬁlgfﬁh{:o TMltm RPEHIcR She Jéﬁh@fﬁ[&d-[le aYEEHHfBC&ﬁcﬁ&)r&Epcﬁding to
Typi cal Iy an 1 mmunogeni ¢ fragment 2f
position 710 1lnESEQ ﬁbll\ynpéphasdaeem: omngediongla> (e waeil asdrldisaedidues having
0. or nor no. acj r..nore,.amn

d 00
been 5P AN FAHERLITSS) SETBNSY e SSEREH O WHFR s Gfeosed as SEQ
ID No\ B3B8 SEPHENoaR @Iegslﬁ)rlﬁwkén\ﬂ%s&%aﬁag €A REfiant on these

cove or sSubstantially al or nore am no
sequeaaes s whrhBhdpoteimbase Hrsitagobe Habsreelgués(w dosclosat i @Srpatent

applicint Rb R R reTa0bal 853 B it Ind salaGement O Ser710

with A9 rﬂ'{b@)fs bélRGEHEAR hHRTEsiStRR G EﬁoiyEﬁ%eId nesky
consi dered as causing the diseasé tuberculosis, as

obacterlu env tal and ols rtuni stic
The effyipEaro HE SEusows hBIRG M ST ATiEsRE Y ah LRy tons and
fu51on:£’mi!éﬂﬁo@“qm50§ﬂt§,ﬁd pat| ents, such as patients with

M tubercul osis, M bovis, or M

M. ?éﬁmﬁﬁ%ﬁﬁ? Q8 sl B SRRy Mg o g 0

NO: 16 @Shﬁ@m) M th¥ 8 atenbhpslichtibrsua. 0883 88005K6 i3 633 No.
Harrison s Principles of Internal

0SS 1REIR BAEHS. (48 Lt andon thspV 095410628 and B HR429 applications;
Braunwal d, et ah, eds., 2005). An adjuvant refers to

Mtb9.8 ioIeIS@) R Be&fukhicd dF vanmaﬁtalsrwased a$ SEQIPaNOI 1 (DNI@PSEQ on
that increase the specific inmune response to the

NO:1Qfpreghigieq amio asidgequenga) #dnS EQIDAGRA S0 taLdf (peptides) in the U.S.
1 ts.ind
patentféﬁh{jé;a\éloﬁééggg%ggygﬁ ton 0%@?%,8%)&0 angh#‘b%g fsd N39H6/673,010 and

in the PETPO8SE 104017 antl PG /OB O &M 0 Sileisapplicgtions;] FN- g, |L 2 and
IL-12) tend to favor the induction ofcell-nedi ated

i TN HESRAREF L ON L AR ECP i ARl e Pon

and SE()) IDGN@ 4t (ONAYyard SE@ ID NOD2D iand SEE) IMINOx: Sl toi Gﬂ‘(ﬂ'}lﬁ: peptide for
Adj vants capabhl e of

n ref r entia
MTI) Gy PR Ol S hest 8Pl aens/ N DR AR ahiohy FaRAss. NespRiATH009 and
v09/07.61 é%%i‘%p glfegﬁg /1%%29&@15 %éﬂo%%%ﬁl@c%tloné\“ﬁb@ bher

aci eoxyri bonuc eot|
MTI vatilas alsb enist, deldedaMA T-BoAnd™MTECL her eof in either si ngl e-
or doubl e-stranded form The term enconpasses nucl eic
Mtb4@mlﬁbcﬁ9nthelsmueacé<mcn &gcdmééeé Qs SE@ Mﬁoommaﬁw\fm%d 138
backbone resi dues or |inkages, which are synthetic
(predieted amard acibgrguendehy), tha biS.matenhapplications Na G473 1099 and No.

oo PRI BRI BT ARSI B e oo

simlar to the reference nucl eoti des. Exanples of such
anal ogs include, without limtation,

phosphor ot hi oat es, phosphor am dat es, et hyl

phosphonat es, chiral -nmethyl phosphonates, 2-0O nethyl
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ri bonucl eotides, peptide-nucleic acids (PNAs). Unless
e indicated, a particular nucleic aci
W@é@ﬂémgz also inplicitly enconpasses conserva ?‘FT/ER})%/OOBH
nodi fied variants thereof (e.g., degenerate codon
| o]0ya]
Mibs EHATECHY), ERluBR0 oPRERHTRRERL SRETION 1A (HA & SEQ
ID NQitege (Iﬁedatted faﬁdmmacﬁdl bequlemaet) iroths Urﬁypdimlt apﬂrhoeﬂemis My 09/073,009
enerating sequences in th hi osition of

and NG OO0 P e rar ey s kb b B $y Bl e apblhapans:

W th m xed- base and/ or deoxyi nosi ne resi dues (Batzer
ESAT@G thhsethumdee]fwvh@m d dRebsed & SHQ ID(NOQG 0} (DEH) sind SEE ID NO:104

o B R 52 b o AT T8 e
of ESRTmﬁ'a‘lﬁoacﬁéc%s'e itesd P'aféh?lgﬁ haggegpl.y wWith gene, CDNA,

[ gonuc eoti de pol ynucl eotide. The terns

7 T T R G R Y e

1359{1@9%re3| dues The terms apply to am no acid polyners
ich one or nore amno acid residue is an

i fi CI al .chem cal r ndi,n
85 corfalety g BERRHEC LD ‘L Ftioftddn fanLe 4lo et & Immuol,
59:3208881Ahloypccurring amno acid polynmers and
nonnaturally occurring am no acid polyner. The term

Each ot A Eedmis Sl ol e g Nl §3ngoggand can

be fouRd @t %rg NRtpABAwHalBdri a6 ik tafd htth WG, Si3teuf franyammer
SI m ar to the naturally occurri ng amno acid

ur al | 0CC a ci.ds
o o S BB S 0 AT,
08/658860,|0RI69, asgdoé/sﬁsh 11€08/818 Y 2lro®x942; 311, 08/942578, 08/858 ,998,
car box Iut arrate and Op hosghosen ne. Ami no acid

08/85%A81, &Qé()%e%ér Q9/0 82,2 POIOTRQ6T +IP/ 01309, DHE7LAMD 09R23H40,

09/28?22@ an e}%f u?1te agpggaﬁ%flggfg%ﬂz%%% ln(gﬁ)? uﬁgﬁ‘ﬁ%ﬁ”ﬂggw
PCT/IG@SFQGOBQGS BCTANS99A0B268] FOT/WS99[0,77 &N AV @97/8942 Dakitl WEIF/09429,
honDserlne norleu0|ne met hi oni ne sul f oxi de,

W098fé66ﬂ50m%8/h@ﬁ%ycaCQ@fﬂélmhuﬁherswmcgnawa&ﬂgisbm&éence

nodi fied R groups (e.g., norleucine) or nodified
The amfehs descbekbasiagnclvdd pcrlszrhammd Vigiaf@aRd basdetyatihelyingdlified

structure as a naturally occurring am no_acid. Am no
variatigas.dis yehleasiinisT-ptegie pad geTenssies dhico gumbamelegs. Headditipn, the
sntigel} BHEHHEEncs R ind Bac b b f Bl bf RGN AR, IR proteins
may afsereostairsadditicnal palypepnides) oplidnallg tetefdlo gghs peptides ding.

Ami no acids may be referred to herein by either their
Mycolastarfit 9r ’hens9uIcss-c Ehgsg aniggens piydednedifigd, forgxample, by adding
ik el B eI e Rl gl <) tisrted between
one ol m@Woaponermy whehrmedkerupadcti of thy fidien procdmsron! y

accepted singleletter codes. "Conservatively nodified
DEFINITI@R&S" applies to both amno acid and nucleic acid

sequences. Wth respect to part| cul ar nucleic acid

nservat, v fied v rlants%ﬁqefers

The te{ﬁgg@eﬁq@?sacrgacébvaagn mee&%toentﬁg & MYyr tiaE(alP of disease symptoms in
an mdﬂﬁ&&ﬂ' ftﬁa@'tésté PodRVE i 2 tubRFBuNA tREbet RBIHSNOS ap;%ea/éﬁa%sse

the nucleic acid does not encode an am no acid
symptemgqudhe endividual ssimniecitesl wigh Ml erbter oddsis endignay ©s maBaobbae

. of . the.degeneracy of the ti a l.arge.n er .
previeply T RFOR AT 0 PO oRg ek SRR ane s By S bring the
given protein. For instance, the codons GCA GCC, CCG

and GCU all encode the am no acid al ani ne. Thus, at
every position where an alamne is specified by a
codon, the codon can be altered to any of the
correspondi ng codons descri bed without altering the
encoded pol ypeptide. Such nucleic acid variations are
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whi ch are one species of conservatively nodified
tlons Every nucl eic acid sequence hereip

ar i Lch
éﬁ%‘)g d&&*% pol ypepti de al so describes every pogg%lr’g)%/omsw
silent variation of the nucleic acid. One of skill

tubercpie(l)fi:s el%@ a&%@&&ﬁfog ﬁa&e;n‘?@%% 2 Icl\ggtgllgiﬂ f&tr Eheengn eg‘l'tlgn Pfr%tment of
tuberdiiRIsi readtivetiorncuh bEGRitiawddiic n nrﬁlmdﬁﬁlmﬁﬂe;mtgmtwﬂ bymptoms of
codon for tryptophan) can be nodified to yield a
disease fi¥§V6hal | y i denti cal nol ecul e. Accordingly, each
silent variation of a nucleic acid which encodes a
“Prlmpnyl tyubaptlosie’ tesers ttpcthm:caﬂ ilinese@eni fdstsidor difeﬂseammmmems)&hrectly

ami no aci d sequen one of skjill wll ogm y4
follo“t%tnfwﬁlenwm “g’ﬁ’b”é‘ qsvutg% déarrigen éﬁ%ﬁgvl%rof naf é{f? icine,

Chapt&olq uéﬁlg%%'%sa(% edp%%ﬁrgﬁxld%%y Rt 26@53 or pfOte'.”

se e which alters or d efes SI ngle am no

w r S II“ er cent age, of ami,no aC|d
Secogﬁ?é%&@& o chopTimany Juege oy ViEfeys tod fqaeavatlon ofa
dorma‘ﬁ@ rlh%rt“’e om%n?y'. %%Jl&ﬁ@ﬁl‘fé@goﬁ?§% %rhfbnt .pprzflczples of Internal
substitution of an amno acid with a chem cal
Medicgnepysdpan. ami no aci d. Conservative substitution tabl es
providing functionally simlar am no acids are well
An “a&%VYer'cﬁoﬂ BerVRElbercatssiy” ¢ABRQH YAy tMBérXulUEQ Hﬂe&ﬂ)\ﬁ%{?ﬂtl{i&taﬁfested
are in addition to and do not exclude pol ynorphic
diseasg aymnpionss, i nt er speci es honol ogs, and alleles of the
i nvention. The follow ng eight groups each contain
An “irtdi0 defrhali ot Nadnt %f@ctfdﬁrb?%\éﬁbérvﬁlo§zb?b&‘fér§ t8 & MNSubePbulosis
one anot her: 1) Alanine (A), dycine (G), 2) Aspartic
infectigp ivd thomy madfestedrdigeascyanptens. 3) Asparagine (N),
GQutamne (Q; 4) Arginine (R, Lysine (K); 5)
A “driSREBUGTT. fubdrculo®id Ghid&tidnloferddtdWORILBRUIMs intédlib®herein the

1nfectlglg\)st;ra1$1)1s ggfhn }é@%l@g}&h&é&ﬁe&{agtsr&)? 5@1(1;) rgyregf ggggﬂgin“from line”
chemogtl%%gplf:)’\?a I?l#%lgs ?tz?cﬁhwg Héﬁ%q?lgg gd\g Utgber\m ht ofgf&l @}ge 1?081’11a21d

rifampigfeia@itifol! Qrepenhycdnendpyrazinataide).c acid indicates that
the nucleic acid conprises two or nore subsequences

A “mlh{‘Qﬁuf{egls{ﬁlg{”uj\];/lg}ﬁ@%cu)}szts I?l?fCét%Fr@fﬁEé 1%:] L@P ét:zc)pcu? o8 Cf u‘%éctlon
whereinythe GifbdtinglsQamND rdsastint Yo S¥OSHUASE of NAvhtIghet \@ﬁelﬁbthﬁfab@unc
seguences from unrel ated genes arranged to nake a new
agentsfﬁff?étl}’%‘r‘i‘éfeaﬁﬂ%?éff dubgeprdosigingection. pronot er from one
source and a codi ng region from anot her source.
A “ché@hothtraptutic ageheadffectveoigareating ateinbdrodbgaingsctiohateféns e
protein conprises two qr. nore subsequences that are
pharma%ﬂlogle%}ﬁaemﬁ kpown anghsed dn Hhejagtigiieat Motubgrculasisafections.
Exemﬂ?ﬁéﬂlrﬁaﬁﬁa&io 1t &l Egﬁlts‘,r)ﬁkfeﬁ hPLEL DY tubé: /H Q8 Hﬁ@ét%ﬂ? H‘[c'hgi% but are

ffusi on 0 efers fo a ern
not lmhlemlstb atmkncheiaenmisa@mlns ah/lﬁccd:meﬁreydlm royslpserinel Mhﬁﬁbﬂltdf}s

coval ent i nked, . ei ther di or via am no
cthiong2idy, Sppie & kapRmYB pyapnig CHg ( (teri B plapentine and
nfabuﬂ?ﬁ)oﬁt?éﬁrﬂ?ﬁetmxﬁﬁhl A Johge%?%qi% Wm LAhbhECi RS

y can al S0 mnus to
ﬂuoroqlnnelmresn d¥FirstNinedrolemothetapeldia agenisrised toarealh 1. mibransuldo s

e Y SRR i 8t SR 2 RS an

pyrazif@hier VS&do\’l@lMe”@l‘i’énﬁdtﬁ&aﬁf@'ﬁb apérits uRAlty WRARM/Cruberculosis
variants, alleles, nutants,

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

ofloxacin, ciprofloxacin, ethionamide, aminosalicylic acid, cycloserine, amikacin, kanamycin

13
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subsequences, and interspecies honol ogs of the

nt i that nmake up the fusion protein.
W@ﬁ@gaﬁ}?%ri um tubercul osi s antigens are descr PHEEPFI{6/004319
Col e et ah, Nature 393:537 (1998), whi ch di scl oses the

and offRed e SR ARl B B 1 AR haplaF 45 O Bolifian and
GilmdnuTk Pharhiat @ogicsBassseoyJeer apeutids, Hardlnetn and Limbird eds., 2001.
http://ww. pasteur.fr/nmycdb/ (McDB). Antigens from
«py v r [ -
FL" R B8  HERAREL 7F; HIREPEI i i lhe it SRACE heviliope
polypgeigleence conpari son al gorithmnms, as described herein,
or other nethods known to those of skill in the art,
LT g . )
s G O e DS S PRy IS RA R P Bred st e N
terminus eesaally iimwediataly afterccthe detiatirgdviet nesideoorpelsesit tige C-terminus. They
resi dues 8-729 of the sequence of. SEQ I D Na: 2; .
arc usisily BALTTSIBBND 01 BF ARG SCRUAET B Ay PO LB e e alitare
e D e ATt b R oBliphy
resinst(BJAQ). (iehérelly speakmgghdpresanse onabentesifradiis dagpisinst oftpignificance
he sequence .of SEQ ID.No: 2 optionally. wthout the .
from ¢ BOL g1 Y614 A1 RIS BiRAY TrngRespaner ashiubE Ehiagenyg Rrptein o
be elidtell $n ERQ aRfadHrbd BiRiMe ﬂe%iﬂﬁlrhgﬁiﬁstghe B i8e1Ris elicited it is
conprising residues 8-729 of {he sequence of SEQ ID
considdoed Byt toogimirhize the lemgtb o€ therHistageegho 4t arblesscedidisis sin particular two
., antigens, for exanple one or nore of the proteins
residue$.st ed i n paragraphs [0045] to [0052] above, or an
i mmunogeni ¢ fragnent of any of them Proteins
The tegmripmimginpgenieBagioey thergds rajérstidre pshygeptidsecoofpriSAQ an®pitope that

s recdgBined by ey brore D TESRSh 1her3) DR P b Brdgpicallg an
immug!'b%ntca@agwn%ﬂmmim% adoB/pepti®AdditaHEAY 800 8r MbréMrhifo acids

is tag of different |ength; and Fusion proteins
eg 60¢omppiesAntigo atids sgdUkorcmorsfangaQa¢its. Ndie inveppon alsalempraces a

withput the Hi s tag formng residues.?2-3 of said :
ploralf s menlF b o droing s i REP R S BT Clsigniagy an
(eg S0RI0R nRird ameBOAch &l dpd 008 Inth#€ mftro/atRisQlg 700Qr HRAE BMGR Rids) of the
SEQ I D No: 4) together with one or nore M
sequenaged addibdgF Susien pigeas,, for exanpl e one or nore of the
proteins listed in paragraphs [0045] to [0052] above,
The te@th “UYcobaBIIAGR Bpezick o giriberOiloslYor@plek NRRTudEX @R etiés
_.imunogeni c fragnments of a Mb72f fusion proteins of
traditiprpdlyj qensifercd pe eaising;the disedse thbicprailasise as welbaeMysobacterium

e B RLE S A ol AN e B e
comppfidedipatetoFch 54 pugieAR ivil IS AINS ROESM! BeichRsis\WA Bowser
or nore M tubercul osis antigens, for exanple one or
M. africgnemoBCondd. grireidvhdny aastlaare. M raladyr ofhgeriavens] t o
) a : AN :
M. hag b D s 3l Fsi P BESSCUE I ROl 4 B Bltaceun (see
e.g., Hdrbigcid’s Pristiples pf Dit@nbEMedicias eChaptdrn&0pspe 985966 (MGthd N
i nclude: Proteins conprising or consisting of the
Braunwald, gile e8% 2%- Ra35 (M b59F) or Ra35 in which the
position corresponding to Ser710 in SEQ ID No: 2 has
An adpwemt refeanigeble tanpdrentsamd veersnaor therapaitic compoitions thagincrease
sal.d. seqguences together with one _or nore .
the spGREETHBTEGHANE {6 DR SnF O Ao FEoUT dIDNBee Hopm Rgovinuses
8:140921 91 £{1992})! Adfflah iRdcBUhARNE rdsPOMked of Be THPRhe AROMER type

response. Thl-type cytokines (e.g., IFN-y, IL-2, and IL-12) tend to favor the induction of

14
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or an imunogenic fragnment of any of them Mre
I[ly the Mb72f is: a pol ypeptide co [ S|
wo g déﬁég‘?s 729 of SEQ ID NO. 2: or a pol ypept | phEbRe004319
consi sting of residues 1 and 8-729 of SEQ ID NO 2
[ | [ qr
ctl e e, 18 SRR LR MEO BB g .

IL-4, TI-5 aIl-IéQIIyﬂ)G pﬁd TBFepid i fm@rrtbsmduaﬁ)n%fm&o@aﬂ 1BhEQnk Besponses.
r a. polypeptide consistji n%‘ of residues 1 and

AdJuv,gntpz:.gpqpfle ofgreierstiel siinggationefia Th-hicellr medigted i imygune response are
desmb&fﬁ'r“ggf?‘g@"”'?”&E%VP%’W&??' or 'a pol ypepti de of - SEQ
“NuclE s GERTCO BRGNS FEFEBY TP SERO TGP FeaTn Y creof i
either Egl\% -3p ﬁgutﬁﬁ Q¥ $ndell g‘ﬂ‘%{/ Ofhd tgﬁn 'éhccﬁxg;ys% B 1cgrcIc§rcHht'aH§ng

been shortene eg am no
knowmaideotiisiadalegs ofmodified backbond eesidudd dir?lﬂﬂ<agess wahiith are synthetic,

tei [ f th | ude th
A ERO  H  B
referefidP m1£&écg§,'anﬁgvm& iR 356( b%fhz&g @?ﬁlgﬁ td ﬁl% réferehfe
eg up to een rep

am no aci ave face
nucleatiles dixaatplesef sudisinatags imohedeawittedti lnmmhtimﬁr ghasplkorethid agasy

b72f nucl ci s of use.in t present i_nyentjan
phosphoraAE e B ﬁ@gatf(selﬁaralmﬂmh@aﬁ%@y& et
nbon&%txém%ﬁdu‘él@@a& @S?y M b72f fusion proteins
an S

nogeni ¢ fragnent hereof. One set of specific

| es ,t hat be. nent.ioned co
Unlesi0lReBaes L aid: DBSHCTRT RS i foeaoencest |G aticitbt engpmpasses
conseﬁfﬁﬁ%lil nfod N ViRaBE lt'l‘né?&f% % d%éﬁe&?e &ﬁl@h's%@l@ni‘dﬁ jase
nucl eoti des 10-2175 of 3. Specif
complemkriary equertas, avmellze tesegience éxplomdy 1nsie:atﬂd cSpnsﬁsall}of

degenaipiiagon SurBops KBS SEEY EHD 8 FRHE BN Bsh he third

positidtPb YRR nftRe sdlectéd {for al1PEbIBHY Is%‘uBstltJtGS WG MiReRbhsemdAre
typically joined via a peptide bond, either directly

deoxytrstmaa:wdlteh €Batoer evinb, Mwcleinidnwl Resi tO: 5®8ik(d991)oﬁlhtsmhaled al,, J.

b, 5, SRR3R AT e, PRI EER e SR ooy, e

term nRiBlefSRid ResEF ikt géMly SRB “gbﬁé CBINA)MmRXAY, bAbsRR1bAde, and
refers to the bindi Rg, dupl €xi ng, or hybridiZzing of a

polynyai¢atidlel e only to a particul ar nucl eoti de sequence
under stringent hybridization conditions when that

The te$86 YES1Geptide, D"‘Eéfﬁmte” id EpréRmpl a@éui@d&ﬁt‘éfcﬂaﬁ@amy hekeéth & refer to
cellular or library DNA or RNA). The phrase "stringent

a polymfb pf @mmtacmeeldwp tTheriermsrappbyrte amanaand pelyoress inrvdueh one or

dize to
more 4% 4o RREE5 s etuate) b AL g i e Ehrongina nasralty
occurrfd #hinbutidf & well ad fafatgal W@Jwﬁﬁlgbﬁlhb REidHol R biid AGIE
are sequence-dependent and will be different in
naturafy PERHERE aMincasHEPAM@Es. Longer sequences hybri di ze
specifically at higher tenperatures. An extensive

The tegrdi“diriocadiderefeydrol iehitzally o¢tudingahd 9hthed€ hflino ®idspadell as
in Tijssen, Techniques in Biochenm stry and Ml ecul ar

aminogici %@%@Wm a@i@a%ca%wwttqﬁ thay fpnstion o @ BagnersaREantp dg
naturaﬁg P&lrﬂﬁ hagh X\Pftlkr%gé g§du9@$£elﬁ%1|%:’ﬁgld§ b A6 W er@bded by the

elc assays
genetic code, as well as those amino acids that are later modified, e.g., hydroxyproline, y-

carboxyglutamate, and O-phosphoserine. Amino acid analogs refers to compounds that have

the same basic chemical structure as a naturally occurring amino acid, i.e., an o carbon that is
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strlngent conditions are selected to be about 5- 1CDC
ower than the thermal melting point (Tm for th

W‘%ﬁ@é 117" sequence at a defined ionic strengt hP%ﬁEPW@““w
Tn, is the tenperature (under defined |on|c strength,

boundptP gbhé@go C%HCl garrrg% ?ngo%gt zgr{a%xjnfﬁ? é;r@}é)f \Qﬁd %1?%{ Of t,?}%mosenne

norledclegfletts@fibentRxale, ﬁﬂtlhd)mﬁ)d’ mHtHy( aﬂfo‘hhﬁn t Sllicgﬁinalo gs have modified
sequences are present in excess, at Tm 50% of the .

R groypsdB&s nar éuce@q)@pml%ﬁd Regtifle baskbonegs, butiretpinghpsame basic chemical
n
structl?rg %g (%n }y‘(’)ﬂﬁcpéﬂg éaé{slﬁ 015 gﬁlﬁh? Q(ilh %ﬁm%@%%reﬁer%s to chem1ca1
compdhmds cailt hafveaebslutcuﬁe fhht IthtIex@ntl\ﬂr&ﬁ dheigenieah cl@esmeelrstnuaﬂurmf an
(or other salts) at pH 7.0 to 8.3 and_the tenperature
aminoj aef;ldatbut Bakfungipistin s amenerHMEpFPt NFFEREEOqEINg amigo pgid.
50 nucl eotides) and at | east about 600C for |ong
Aminpacibemay de gefcrr@i &)ateeefm bl 2ith&QhéiticdrmmbhiydapwnShiree rlmea Symbols
condi ti ons may al so be achleved with the addition

or by the ongiletiar fmaola@@ﬁfrgn@ae% ¥ ther [HPAmldB Broghegueal é‘{qmﬁélclature
Comrrﬁgsu?rf eﬁhéléx?tld&( qﬁ%e %@r 08 Be r&ex‘? (Iﬂgw e1§ li%ﬂﬁ'l ﬁ%ﬁa"@épte‘i single-

letter bomiek gr ound hybri di zat i on. Exen'pl ary st ri ngent
hybridi zation conditions can be as follow ng: 50%
13 a
Cons Qfaggiﬂ"%%%ﬂzéﬂ V%%gn | ntgugg[%l?ersfoé§g§h gh‘%%&'?&& h{%@néélﬁé}%% .egfences
With 18§fect @nphridculonSElicadcibéed Genchicorservaivelyamodifitd dariantd refers to
hy l?r i di é ﬁ_lo each, ot her under St{l ngent condi t%(gns are
those meqleip agidpaighianspqe deniicat preegpenfiplly Heniical gpang acidaequences, or
whereWhd ﬁﬁblél@?é’ld%%?g& eﬁE&e%bﬁﬁlﬂ@Eélalsé%ehgee% SBitiall gmée?ltlcal
occurs, for exanple, when a copy ol a ﬁuc elc a
sequenxeeaBechuss ofihe tdhgeneracy wii theqedetic abelgenlargeayunger of funetonally
. .by the genetic code..In such ses t he nucl ei ci
identigd] phelGe iR soiadi A% EinsBerotigudParBIycS £ sigam GCA GCC, GCG
and GOYPA11 Elicedd tRMAnkRS ALl aRiife, FHEERE 7oy PHQEI&{ #h&ledan alanine is
stringent hybridization conditions"” include a
spemfiwlﬂmyl acdioglan,i tbecodonacab bf hlered to atlrQ%fftbcr oarmaspendidgiddm@l described

g 370 I X SSC at. 450C. A o
withoy 4ETg e ool P2 By ish Phelssic ) EgtgRg  lsmtveriatons,
which BROSR: Peciel 8F Sakdrvaiiely motifed vaastidng. E@&%%'c?e?c M@Eequence

alternative hybridizatlon and wash condi tions can
heremlyt/hlbln erpdea pelypépdide absndliesdribrs ey possitilasilest varmgmnw the

nucleig a8l (POt T B A RSP S f PR BerE g xeept AUG,
whichfi§ QIR ¥ tHebRe&fdoh W&tmﬁﬂﬁﬁirfe' &l TEG WAt 1§‘8f111nar11¥ the only
recogni zes an antlg The recogni zed i munogl obu
1

codongfemté@tomlwmm@ behmo ﬁp@éo yielrtbacticrlap aiengaahnmlecdéet t a

S| nd mu._const ant n nes
AceorfBRlo, B GG BB o Do HEarE A Siog il s Wopticitn
each dektibe8 séfuenéd. assi fied as either kappa or |ambda. Heavy
chains are classified as ganna mu, al pha, delta, or

As to grﬁmo a%ﬂi se\f/l\'{lfela%re]ﬁ 'é)nmet #" %kAll Iﬁa%gﬁ%lrz]% Smé éVé%éiﬂﬁﬁ;&lF\g}lonMeletlons

or add&mm @huclelmwmpgépmul pdly;{e@fiﬂé k@ gyoteifi isEqifehtld FhicHRlters, adds or
onprjses a tetramer, Each tetramer is conposed of two

delete$ asinglecaing arid or asmall pgiseptegeiel amiap seids antr epegded sequence is a

roons IR ARBESRG (ATR's ARk RRLA0 99 SR o o amine
acid witéfa dheﬁnc&llyarml&ﬁila&un@@md)nCOﬁseamlvE sﬂ&ﬂtdt@nlélﬂemroﬂﬁ[r%
am no acids primarily respon3|ble for antig
functionally sinilar gminerprds are el kaeWann ghq arly uclk ﬁ%sﬁr"@\m}ly andified
vari abl e heavy chain (VH) refer to these |light and
heavy chains respectively. Antibodies exist, e.g., as
i ntact i mmunogl obulins or ags a nunber of
wel | -characterized fragnents produced by digestion
with various peptidases. Thus, for exanple, pepsin
dlgests an antlbody belom1the dISU|fIde Ilnkages |n

S r— Y o
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reduced under mld conditions to break the disulfide
i nka<1:je in the hinge region, thereby converti nﬁ%‘f{t he
W(Ile%?ﬁﬁl 4 dinmer into an Fab' nonomer. The Fab' PhaBfbige/004319

is essentially Fabwith part of the hinge region (see
varionf BB in (TS 0% oo BHorphiEvafits itkbecilhiiologs,
and altllgesthomveditionn i nt act anti body, one of skill wll
appreciate that such fragnents may be synthesized de
The fd]fc‘éan% éi?ﬂtgéroﬁ <achr @cxlht%n%mﬁé( adlgd Eﬁt L CORRIEDNE ﬁlgélf Mutions for
net hodolFogy. us, t term anti body, as used herein,
one aritls®: | ncl udes anti body fragnments either produced by
the nodification of whole antibodies, or those

1) Sy')il!ﬁﬂﬁé @dcﬂf‘ciﬁ@gﬂ usi ng reconbi nant DNA

nmet hodol single chain Fv) or those

identified. usin lay libraries (see, e.qg.,
2) M APHTERY d@)’a& ?%{%‘?&F‘g@ﬁs 552-554 (1990)). For
preparation of nmonoclonal or polyclonal antibodies,
3) anyAspaapme g newiné (Q% he art can be used (see, e.g.,
Kohler & M| stein, Nature 256:495-497 (1975); Kozbor
4 et 28 mmel(mjlmﬁllw Today 4 @ 72 (1983); Cole et al,
) 7-96 in l\/bnocl)onal Anti bodi es and Cancer Therapy

8 C u t he ion.,of single chain
) ?ﬁqg%’)dfnéc’éﬁ Ele ﬁit)e@{ethﬁo%ﬁ%&\gggaﬁlggﬂvge adapted to
produce anti bod| es to {} pept| des of this invention.
6) A Sbenylalamisg i Eyiesive (YorIrppthphandWani sns such as
ot her mammal s, may be used to express hunmani zed
7 anisieh@a(sg,sThrebﬁiﬁé (BY avée! y, phage di splay technol ogy
can be used to identify antibodi es and heteroneric Fab

fr iAjcally bind to sel ected antigens
8) Sﬁg@”}%@ %t&Wr@)[) et al, Nature 348:552-554
eg Mar ks et al, Biotechnol ogy 10:779-783 (1992))
(see, exgnCrstghiane P ’@fﬁe’él FI%43) y (or selectively) binds" to an
antlbody or "specifically (or selectively)
The termmiheterodegous ¥ evhen tded witthefererekeas pomigns of anyulet acid indicates that
tide, refers to a binding reaction that is

the nuefecicrd] Gosparises Bro %Ieocrseheqqeewﬁ thehgrepobiospd in hegame

at I
relatlog (E)c&@egg ‘ﬁﬁ npﬁﬁgllne 2 eF'roi) gwesgllfnaﬁ éﬁée %lc:i‘eic Qﬁgagtg'gf;ﬁlly recombinantly
produmdnkiz_nﬂmg)tvm ortrherequamnf:esefdomrmhrdinwﬂ gmebananded tamake a new

.particul ar, proteln at ast two tines the background
functidyalnplein apidepigs  RFRTRLET §°‘B‘|°ﬁl& SPYo8aa] 4 ARG EFR TR pother
d BiRiBaY, SHRrbi r@é i Btk
SO |ng§/to an gﬁ dgﬁ ecr es%ﬁégg?ldﬁnl on r?%gvoormore
subsequengeasitieat are @ tfolidy tllléhﬂh‘lﬂ rslatiehshiyi ®catlopthiet s nature (e.g., a fusion
.specificity for a particular protein. For exanple,
Pf°te"§o| yclonal antibodies raised to fusion proteins can be

_selected to obtain only those polyclonal antibodies
"FUSIOmI‘ImlympEdS”rmé‘ifliShQIalbrbsciIi”nnfemJnoeam'bteimhaMingwatﬂcast owo heterologous

nan W|th' nts .of the
Mycolfiglrin s Brisprideh el ok p i RRRiRE Rer Y dgeanty acid linker
The pSlypdptiaed forgiplhe ARIINRGIcASark 'ﬂﬁ)tlcaql"yQﬁedl eaetmiué b Nh&minus,
i ndividual antigens. A variety of i nmunoassay formats
althouelaghem@am slsel be dinlgei Qdcrnamls tb&dteemlraqgeldftﬁmuaus tp N-terminus, or N-
reactiv art| ropratein.  For exa
rermin SR EAERTGY. e heRB i hoion B it or oF SLHIRG This
term asselreet-s tambhdé@xeﬁueely&@@ﬁﬁéd Gatlanys, pOIHOBSHRACAriNGs, mlélss #hutants,
protein (see, g., Harlow & Lane, Anti bodi es,
subse%&b%ﬁsmr@rlytemﬁw hqmalggy of:thel antigens thahmiako up the: fusxon protein.

Mycodu@}%pzru% fiberctr I\{?gy %t ée}l %)desér % %?e z{q ?t Ngﬂts 593 53d7 Q1898)

I munoassay oF nat con |ons t can use
determ ne specific immunoreactivity). Typically a
specific or selective reactimon wll be at |east tw ce

background signal or noise and nore typically nore
than 10 to 100 ti nes background. Pol ynucl eoti des may
conprlse a natlve sequence (|._., an endogenous

oy o, o o o
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insertions such that the biological activity of the
ncoded fusion pol ypeptide is not dimnished, relative

e
WQ 6%%/1{1#4Y on pol ypepti de conprising native antPGEfE2006/004319
Variants preferably exhibit at |east about 70%

i AL o P2V BE DL P A TR AP o

Mycobutdrime hdekduliBissag uBobe folal at &g Gaesw Baret.he/ek and at

pol ypeptide or a portion thereof. The terns . .
hitp://wiwye pesteu) i myedly §MyeRB) - Aaigenstfyom ofhgr Mysokastaras spseies that

r B - [ [ -
comesp 390 R s o8 LR YRS, A SRR BSpoarion
algorithings, hdessaba] lereinottieer sytleddsikadwpes dré afjskildin tsiartpe.g.,
.acid residues or nucleotides that are the sane (i.e.,

hybridrzasion asseys ayd ansibory RHIINE as8R%5- 809% 85% 90% or 95%

identity over a specified region), when conpared and
Exemplatyolietsi7 2f diisi sreprotainis afaise @sthe peksatteénveneibn incbalepar i son

wi ndow, or designated region as neasured using one of

Proteih@@oxﬁﬁiéé@"@e@ﬂuéseﬂ%@SPthgggqléhéé&FSl?(b go™Nd. s or by

nanua gnnent and visual | nspectron. Suth sequences

are then said to.be "substanti ' ti "_.This
Protei o Fy 08 0005 23 25 BE Peaenee R [Thaiht 267 v 1dbostionally
withoﬁtqﬂé‘ﬁ'?scﬁﬁ g@ihé’f@ldu& 250 shiqt%@ dehYe §<With § }Hé’%{% of different

region t [ 5 to about 50 am no

Is at |east abou
lengthaci ds or nucleotides in length, or optionally over a
region that is 75-100 am no acids or nucleotides in
Fusionh SR&ifs cdndrishRIHE S6REYTNEG A9 No: ¥ Rpfidhd1ly Wittout the His tag
sequence acts as a reference sequence, to which test
forminggsidnescs 7 af eaid sep@nexior Wilea Hisiag 9f diffoeeni dength (e.g. a protein

conparison orj,th t est er.ence _sequences are
compEy RSP 020 SR s O T ANE D) BUSHT HADAGe 3 Goce M.
tuber eI sHMALELS, forfex HRFR DA LY moP6K tE BHREREIIREDRY pardbFiphs [0045] to
rogram paraneters are designated. Default program
[0052deananémsnmmnm9@nuﬁeﬂpm@wﬁahyefﬁanmve par anet ers can
be designated. The sequence conparison al gorithmthen

Proteifid¢ sikipratigSrebidBeRLTERHE ths S6HHRAGE i SFEOID NS (ERI724;he
test sequences relative to the reference sequence,

row R L 0% DS PELATRLE % EF SRALLO00gpionaty

witho @@ BETHIY ta@ foriiyg RBRIueS 2-BReE siid RBIen&d orcRIh b BSOS of different
positions selected fromthe group consisting of from

lengthys t o 500, usual | y about 50 to about 200, nore usually
about 100 to about 150 in which a sequence nay be

and conpared to a reference sequence of the sanme nunber of
contiguous positions after the twosequences are

Fsiof BBty P R A ASt ORTS B, OO o

formirgd resjidoes2-3 of saé qetpienasorfvath £ Higxag o diffeeantd 1dngth (e.g. a protein
conducted, e,g., by the local honolo al gori t hm of

comprsing ¥esiguesyt-dé %ﬁfﬁheﬁwen%‘gﬁ SEQzP iNo: 2‘? ﬁgzth@wstm)orle gymore M.

ruberdy iR SATBYRI B EICERE o e L ey Rutrapps 00451 0
[0052katwivk agrianymmrembgehiofragleartodangof thpman, Proc. Nat '|.
Acad. Sci. USA 85:2444 (1988), by conputerized
; . . ~AP -
T A S R L R
inventRamokelyds: Genetics Conputer G oup, 575 Science Dr.,
Madi son, W), or by manual alignnment and visua
Proteihd \6op@sitsior{coa8stirf &F the §8dlERielof RHOIIORAISYMIBSMD} 6€ :
Bi ol ogy (Ausubel Igt ah,dis. 1995 supplsz(rrent?l?.’ Oﬁtﬂg’ o
Ra35; ex e@ngdf a useful algorithmis PILEUP. PILEUP
creates a multiple sequence alignnment froma group of
rel ated sequences using propg essive, pairw se
alignnents to show rel ati onship and percent sequence
identity. It also plots a tree or dendogram show ng
the clustering relationships used to create the

o a1
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met hod used is simlar to the nmethod described by
Fﬁﬁ%ins & Sharp, CABIOS 5:151-153 (1989). The
we3

rogr am
A%h up to 300 sequences, each of a naxi 'Hpgﬂmwmmsm
| ength of 5,000 nucl eotides or am no acids. The

multi.pl e alignnen ' | LW
Fusiof el Fort i v LS e S 3nbbt ol RRLIMAR
antigeds, Sbt&ladipl©bnd svamétleiof ftechrorinseiReddn pafaggphd [0DUE] toi[§052] above,
then aligned to the next nost related sequence or
or an igmunagenisfiragmeghelpnyeyiksmes. Two clusters of
sequences are aligned by a sinple extension of the
Furth@@kémpRey ihh@nspenic fefgnients dfadvibi7dfiflsiohiguoteins @$ uselinehe present
_ final alignnent is achieved by a series of
inventiproigeludei ve, pairwi se alignments. The programis run
by designating specific sequences and their amno acid
Proteifi§ cottiprisiog bm@gﬁfﬁﬁ%bﬁm s&qubnte Gfﬁl@iHQﬂRalﬁ (MGOEN@eRa35 in which
conpari son an esi gnating the program paranefers
the pogision gomesponing 40 pe/ P é‘h%@és@aﬁ@ﬁc@si@% 3??&&?%@ /txf?; and
ot her test sequences to determ ne the percent sequence
Fusion geinding goniisiig sandédqpences tgetheewithlohe v mgred adetalasis
. default gap weight (3.00), default gap |le i gh
antlgees.f&b%anm%@owe?rgﬂ?r@@%&wa@w.llsr@ﬂuﬁ%ﬁi%s&ﬁﬂ%@%é&gf@ﬁﬂ@@] above,
. fia, ysi s software package, e.g.,
orm1%@?sﬁ%%ﬁ§9§£%§§@gfe ux et al, Nuc. Acids Res.
12: 387-395 (1984). Another exanple of algorithmthat

is suitable for determ ning percent sequence identity
MOTGWI@HM&&MMZH% arity are the BLAST and BLAST 2.0

al gorii i : | Reds 8t,al,
TP A e S A T
al , J. alpblypeBidel condtingdéfesddies (11:d®) 729 efs3HQ (D WND 2 .optionally

. ftware for. performng. BLAST apal yses is publicly
with aﬁ&ait?gaw%fqdrfpﬁ%‘@wgﬁﬁ%n&@?%5 Si@nder f or

Bi ot echngl\BG¥tide of SEQ ID NO:2;
nf or ot e B Rade D N o i h. gov/) . Thi s
al gor i alpolypeptalevcospirismgtredidieas t4- 725 of $BEQ M NExdy dmg

sequence pairs, (HSPs) by.identifying 0 qf .
engt navP BRRHE Squer R | ATty Tt ogrionally
with a%fs't&é Msér&'&efoﬁ&ﬁin‘g'tl‘{@i'n‘i‘tﬁdl Wed rédeshkel d score T when
aligned with a word of the sane length in a database
sequene@olypeptsleraf fSEHQ BANCv4.asr t he nei ghbor hood word
score threshol et al, supra). These initia
neighbBPﬂE@SW%gﬁg%##fﬁygt%gas seeds for initiating
searches to find | onger HSPs containing them The word

hits are extended in both directions along each
Furtheregemplaey Mab724dusien prateinsenddmmiinagénie fragmentsrthereof cuplde the

.can be increased.,. lLati cores are calcul ate
proteififhggfonel Ab iR P B tnifos B Fi s AR B Cohpftonca by ce 5
or 4 of 8 @¥2fl 1 aERfEadi@Festiuggi 1 of mat ching residues; al ways

> 0) and N (penalty score for m smatching residues;

al ways < 0). For am no acid sequences, a scoring

matri x, i.s to calcul ate.the cumul ative score...
Furth R ity MIT P e o8, i Gy Pt B include the
proteil@eibnsiabovd ineviictnuh & 1026 oftHeGRTRM heids @E @pft@bYsofthé amino

by the quantity X fromits maxi num achi eved val ue; the

acids agriapl 14t dsp todo painforcdds hnve been 1gplaped with censeragve pubstitutions as
deﬁnéﬁ%&ﬂﬁHlatiQn of one or nore negativescoring residue

al'rgnnents; or the end of either sequence is reached.

The BLAST al gorithm paraneters W T, and X determ ne

the sensitivity and speed of the alignnment. The BLASTN

program (for nucl eoti de sequences) uses as defaults a
wordl ength (W of 11, an expectation (E) or 10, M5,
N=-4 and a conparison of both strands. For am no acid
sequences, the BLASTP prograg uses as defaults a
wor dl engt h of 3, and expectation (E) of 10, and the
BLOSUMG2 scoring matri x (see Heni kof f & Heni kof f,
Proc. Natl. Acad. ScL USA 89: 10915 (1989)) alignnents

Y .
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The BLAST al gorithm al so perforns a statistical

wEIHATRI) Ui v & At schul . Proc. Nt ' 1. Acad. EGTEPRERM
90: 5873-5787 (1993)). One nmeasure of simlarity
Exemgﬁ%ﬁ@?&f@id%g%%%%@ﬁqgé }egé'ﬂ ifvehieh g&'d% %ﬁ&le&lé?]ds (e.g

es an I ndication

DNA tﬁwecmldébaﬁbﬂinfgyhé)yfovdmmhoﬂedmeﬁiplmva@hf fugion proteins and
nucl eoti de or ami no_acid sequences wou| oc%gr by .
nmmuemneeframntesbawaf eOn@set @€ precHICIING mgleeéﬁ%ﬁ pnag be mentioned
uen
comBl4THL g @ AT IO R 0 LS SRS Tt
may b%@nddmenécﬁéc&mﬁmeluﬁleoilﬁsd 0a21i7d of SEQeESNbhANn Spbafit DN A,

nore preferably | ess than about 0.0
molecyles that amy\pe| r@@ﬁlmﬁéﬁpramoreom of pﬁ@ﬁ@%@%ﬂr BEQ ID No: 3 or
SEQ GSI TIONS As used herein, the terns "DNA segnent”
"pol ynucl eotide" refer to a DNA nol ecul e that has
been i solated free of total genomc DNA of a
articular, species. Thereforg, nent, .enco

a din
The tew “;fbi?ﬁ refirs e iercovilgntd: YRV wfﬂypeeaﬁ?w i@ protein.
I
e IR S, DRI g Sera bl L i v
an amirtwcscbkmkees Oﬁ)tlomallyn thefpepﬂndes Dhif\bs gigmmna nen-pbptalervesalent

uded t hi E Ler nms "DNA segnent" and
hnkag%gl* g@fﬁ‘b‘g’ ihindh¢pik segnents and snal | er
The pﬁfa@@‘@%ﬁv@% (oci'&‘?gmﬁ@zggﬁ 'Hgﬁl’ldlé{édto’al‘e?&s E@g@'ﬁ%dﬁﬁ%tdgglexmg, or

vectors xanmpl e, plasm
hybridiniag efrh dmlequieagdy tova pariedar mrdtotide séquience m(tdemsthhgdm

: nd,erstog,d b Fh se skilled in the art, the
hybridseioe roRcifens When A TSR IRIRSTAE) %Oénrdehmwere (e.g, total
cellul&%ﬂ@ﬁ%f‘f)N&’éPRN@enom c and pl asm d-encoded sequences

smal [ er

engi neéer ed gene segnent s t hat express, or

RN LN T W

hybr1dﬁo@ﬁsﬁggeﬂubmbﬁdﬁ%ﬁénk eh c&RpleX nm(tu}é‘@f rﬁf&ﬂa‘i’c &id, but to no

as used herein, nmeans that
other gojugnmes.| Bwingeet dosdisiohsara Iseqlmhteydawagerft andnvoll he difteoetit my

.~._Sequences, t hat the segnent cont a
differil GRS COBHET GFHENSE 4O RUAF HFeLIATY 8l Dkh a8t Borgures. An
extensqw MBS RIME h{ bRgPRIh S Alcleichelds iddahd ﬁmi%sssﬁ REhAjues in
pol ypepti de codi ng regions. O course is refers to

Biochemistripiiad 3éajemr Bislogy+- ljybradhlzqttqnsmltiaNedewdbrdb@o‘é@vmtew of

._.excl odi | at dd
princigleg nERrEATTR AR P CaRA MRCRAT T cgnt SeCEY:
stringéi@ofditibhLsle 3¢1bEtSR T belMoMNSLE HED IS thallBlYe MBrmal melting point (Tyy)

si ngl e-stranded éco ing or antisense) or
for thfdsmmﬁ@ ssquennel ek defimgd nmyc peenpip g&heinds the Dispesature (under

definely PR Sl B DO PR cEnureioD o Wi SeitobBF ptdang

complethertaBN® tH® taget h§biidizetoORe tadr fet RBGueB RIquilBALM Bthe target
nmol ecul es, which do not contain introns. Additional

sequeResd |arfg>r©$enhmﬂxegs§; #dlns 80Yeafdbesprohgs arb at:cwe@oat ggeilibgem).

scnal ARSI O B BBl B8 5ol O P T8 Biopgpout o

sodiutiisik @gbitAlyodbloar 0.0P ke T.0IM Sodi Bl 61 c@ﬁtl@ﬁ@zittonl’(ﬁf @tﬂlblaéaﬂs) at pH 7.0
Pol ynucl eoti des may conprise a native sequence

to 8.3 apd Biedeapiatvse se @F@ﬁt@éovhwcéﬁw@eé)rebm(e 8b éeﬁeg@ pygleotides)
and a@}@ésk S5dht 86°cafo9 ‘PJJ(% &Qb ?%g gﬁe)até? khdfB90 &gf%ﬂpésg.n Rringent

I ant, antigenic tunc

condltmmlmal s b&)échsawehl vsathsthq adiitien ofRtdstabilizirpotgenis suer asafbtrsamide.
may contain one or nore substitutions, additions,
del etions and/or insertions, as further described
bel ow, preferably such that20he inmunogenicity of the
encoded pol ypeptide is not dimnished, relative to a
native tunor protein. The effect on the i munogenicity
of the encoded
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polypeptlde may generally be assessed as descri bed
The term"variants" al so enconpasses
W‘Eg@ﬂ 167&6?15 genes of xenogenic origin.In addi t TGHEP2006/004319

enbodi nents, the present invention provides isol ated

) ' | .
For P AANEHEL BB 808,00 SERSRL. SERSTILELAO L bttamun
optiorfafly Q0 tidgu3plackgoiral hybtidizatien. OExem;lilﬁycsinﬁgaﬁt lwtmmlmaes conditions
di scl osed herein. For exa ucleotldes ar

can bepzrsOfvlla\éalgb>50{’/hf0§mm\lf@néa< SR t?ﬂijtf)  inubating & 43tC, or, 5x SSC,
%S@%&H&b%ﬁa%%@%%éﬁw@%aaﬁ%Oééﬁéé‘h’% LR 3§2e or

t he sequences dlsclosed herein as [ ]

Nuclejehei haiae! RUGRFEIOHgh o B@ewéﬂmﬁmm s e fly

r .
o 5 AR 00 BRSO bty . i
occurS lﬁ@i‘examplleG wheid a cquy oﬂzgnuoédslc acld 2d credd udng tlmtmaxlmﬁiﬁ), codon
degengr@gy pg'{rrgttecf gysgw gfgqtlc C:E)gg Inlgrgh %tgst%é tht:3L ?lﬁ(‘clplég%ﬂé t)gpcfally hybridize
T T
hybrldlkmmﬁ&bndlnegﬁa’ndctle&sa bjbrtdmtlbe ga buffér d:fM@%:fmimagude 1 M Na(Cl,

1% SI3§ aﬂiﬂ@egndt Shest ’Qﬁ?gﬁﬁ{ %@ negP%/}m%M e & % deapistwice
backgﬁ’ﬂlﬂﬂt RO of" o‘?&lhgx'y%idlpwl1?&%&&%@%%&%@5‘%1{3&&%25 gkﬁlﬁ]g‘éﬁlon and

es, other codi'ng segments,
wash d;dnelltronsvm b¢ tilizdgo pravide ooadijionpofsinidaaditiggency. i s
therefore contenplated that a nucleic acid fragnment of
“Antlﬁid'}ﬁ%fe@ribl alpBBE R BB nffis 1T PMEdvorirEdlod ﬁ‘émté?ltlﬁ{munoglobulm
l ength preféerably being limted by the ease of
gene quifmgmeatsithercafithatispecifigaltytend sendirdegnizes amimitigent TDNﬁecogmzed

. t l. F l.e, i DNA t.
immuegdoiiissnreiocGie Mhgbora duas: Sabb oo detapai s
constaﬁpﬁé‘gionzgeggé) as ARAE tHe AFad ARAogRMin @’Qﬁéﬁle ?{%@on ?éﬂ@é‘t nght

0,” about 50 base pairs in length, and the Itk
chamS(arﬂ elasﬂﬁma@uher kappr e tinzhide. Heayy tlsinsare Ckasmﬁ@hp:l gitragha, mu,

b
alpha R R ot IR o CER T e AR BiEoh G gt TeA, 1sD
and Ig®f re@pébitivelyy skill in the art that, as a result of the

degeneracy of the genetic code, there are many

An xR b EpcRFHR 0] s FRERE SR P REN Efiu®E g

tetramit 13 cEBIpokedaYl 1R8N ddnBicilRire UEpSIDpeplide SRAHE REGEN Sdir RIWNg one
native gene. Nonethel ess, polynucleoti des t hat vary

“hght’a@éouto? F)@nd poe shdanyc dm(abgatgsé) -2} kDg) eBiefNé%rmnyus of each
chain 8&n neggR/ 161‘51%319 dégm{ !ﬂteatb% ExNh 116 ?ng}r?o Qrm ! or %12}( responsible

yhuc Fed are opt|n1ze

for anﬁgdnrraécsgn@mﬂp ITHea @ vagiable fight ¢iRin (\al) Iaﬁdi eﬁnaﬂﬂe hyQREATVY)

conpri.sing the polynucleotlde sequences provi ded
refer tp ghese Heltrand\ieaw ¢hatnsaespeepelbt t he present invention.

Al | el es are endogenous genes that are altered as a
Antibodesdxist of.g. pfeintact immenopldbalin®0sas Snimhbeasf dellehamb®rized

addi ti.ons, and/ or, substitutions, of nucl eoti des. The
fragmenss prodpegg hyrfusestinn Withotasions pepfidassst Thae dorRyempirapepsihdigests
an ant Rl P ShE IR ot eIyt Bh ¥ p e M ab)'s a dimer of
Fab whighiitselif et ligin chanpdinéd ©d?i-Gnl byd/dnsmlﬁi@d tadnds d he difalghaeay be

reducd RRACTERRE DI IORS BOFSARIET BK THEAnKEEp 1B NS HEW regiopgthercby

conveRIGRAL P b@?glln%r i£1%8 3h [Fab BB foHS. NtheaRy’ &fon@mmrs'egsfexuafy Fab
i shed techni ques. For exanple,

polynucleotlde may be identified, as descrlbed in nore
detail bel ow, by screening 31n1croarray of cDNAs for
tunor-associ ated expression (i.e., expression that is
at least two fold greater in a tunor than in norna
tissue ‘as detern1ned u3|ng a representatlve ‘assay
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essentially as described by Schena et al, Proc. Natl.

USA 93: 10614- 10619 (1996) and Hel | e I
W@?@g’“'@{l Acad. ScL USA 94: 2150- 2155 (1997)g‘“e’h’zé}’““’004319

Al ternatively, polynucleotides my be anplified from

(=TI :
with s RRREY i OB AR REPRERRIAISE QRURUE 3 081993, While
variouB@hibats/ ﬁizigmdﬁﬁarﬁﬂyﬂﬁml iangriisfof itk ddgastlpﬂ loy o i amhtmdly one of

reaction (PCR). For this approach, cgyence spe

skill w}haﬁ@feglarﬁaryavos@cla Eapmpria meadesyRhetizrd e't?t!f@ fHRY L emically or by
using cgﬁ#pﬂﬁg Bﬁf/\efn@t Iﬁgl‘égg?fhlpse ﬂ%&%ﬁ@ ?rﬁot | 2%9(% Eg@fng &0 includes
antibddsfe”&gﬁientsrmﬁéﬂprodud&‘d&)yblaa msélcﬂicht@orl (ﬁ’oi/laimalaﬂfodids drethggeh

gene froma suitable library W%e}g._ aM tubercul.osis
synth@mdmnevca\awg esPmYInaBt PNRBaModlesiss (s sSinglg chaip Fy)erthose
0 S
identiEE R EMEe RepkdyliRltes B00 g MEHRRY L ol NAELERRCH 2 554
(1990pui tabl e for anplification. Preferably, a library is
size-sel ected to include |arger nolecules. Random
. e I.
For pbAr R O B 5 s B Aty IS It can
be usezdr(seepe gf, Kohdat & dfilstdit deum@SﬁM@ﬁet%’ (%91 gl oA ieng ., Fimmunology

Tody QARG o106 el Zé% noclggalARborieaReT Gt Therapy
(1 985@!1 ebiah gl]hés t‘@k@?bd%&% e W%{lh aﬂftm\&ﬂsst(@@ Pagnes P4é§778)
acteri| a

terio age I brary 1's then general
can besatapted eal ptbﬁublg/iuttlbddms tgpdlypaptides efthtsanvenhgn.d Atsat tramagemc

bacteri al .col oni es r | awn contalnln hage . pl ague
mice, Qf pther; Qrganispe pycd %Pﬁﬁé alss Ty bpsed fo g?fprg%‘l%&? 125
antlbogiegn',‘ﬂ&maﬁvéigbﬁal{ag% Afspla g&g&gﬁec%%@w use® 'ideﬁh?}} zﬂﬂlbodles and

col oni es or ed and expanded,
heteroDMﬂwstb|fmgmnsdhaft(speoiﬁ|¢aillydmnchmale§psied ann@NA (mleo@gs Mc@afferty et

ol Nl B oesp? G o9 S @ o pBlegialgmnl 6 ndh QPG he

partial sequence and a pri nmer fromthe vect or.
The plﬁam ‘fspc@ﬁgaﬂw(apselmhdebaabmdal’ towcgmahcdason*f‘ayedgﬁcally (or selectively)

immu gaec&%tﬁ%q@tt deni ég fpg§prt%§;f*éﬁ8{)§ep s’ ﬁ:?:ﬁ g!a}gﬁilﬂé reaction that

is deteHnARGE Of ﬁl%‘b'i‘&'eﬂéﬁﬁ’ thé\proedin TRy hét%@éﬁé@ugﬁéﬁﬂﬁfdﬂlﬂ pfoteins and
series of déletion clones. The resulting overl apping

other lglelggmc é‘bu@md@ﬂ@nlgb@te@ggmmsaay epnditipns, thg:sm:m 1ed antibodies

t A f.ul |
bind 1§ & RatBHBHBETAN EEEEs o b i Bk prafbanClo GGGl Bind in
a mgni‘fféﬁmfhrﬁcﬁﬁlhfﬁ &H&sprouelriswseﬁﬂ i¥ ehe/santphe SpeRIfR BIHITRE & antibody

anplification techniques for obtaining a full |éength

under geghi qogdeions méeqml@mnampb@dy thit is BRlect fqmetﬁ opecifigityhiona

particHEPoleRl B INERpIE PR oh pliBR ik raRET & fsiol RftFng ot be

selectdd foSobfaY ofll§ theRolyRIdar Aibatick ehadhre! spédlﬁ@duqurﬁh@peacnve with
Primers may be designed using, for exanple, software

fusionpspteinangvaot vithtindivigual copionents ofthe fpsied Briomls,/ s ggection may

a GC content .o t | east
be acHfEER s AR RuR of SRR LA Bl AT e BBl iilbee. A
varietPbf aiAukioabsyCoindaty RACbe ﬁl%ﬂ t3rplett dn€ilodiegépenifizaly be
sequenced as descri bed, above, and overl app

immueerERfdive ¥4 thpspasiBlaPretsine Eor exsmplguwlis- F&’é&ﬁﬁh&é‘ inmpgnoassays

e o U LA O R L e R T35 .
Harlowste L ane stnribadieont Ertoyaresy Monge (EI8R) endUkingghibbdies 4 he
kno reg f _the gene. e fragnent_is then
Laborgiopy ayps z(gg 83 for gdestrprian GF HPmpPgRsEaYSRTaRE and erndifions that can
tenplate for PCR\Mtrldlvergent primers derived from
the known region. Wthin an2alternative approach,
sequences adjacent to a partial sequence may be
retrieved by anplification with a prinmer to a linker
sequence and a prlner speC|f|c to a known region. The
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typically subjected to a second round of anplification
| sane |inker prinmer and a second pri
‘N@%%%@?ﬂ%)to t he known region. A variation onnﬁﬁpgpmmwmmsm
procedure, which enploys two primers that initiate
| of . . .
be useFih BBkl Qe RERTRL Y ShPIGLET POAE PR Teciyg ooction
will b¢ eiclbast quiee bsckgnauud sighal orapiist adphort itymaddllymark tisdaNA) to 100
. ends” or, RACE. This techni que involves the use of an
times pagkgF&d- primer and an external primer, which
hybri di zes to a pol yA region or vector sequence, to
Polynudentidef ynayeqmpnises nathatsequencsd (1.earan eddogenoas saqoente that encodes
. sequence. Additional teghniques include. capture PCR
an md{‘ﬂgk‘fz RBYESH AT &POgfion tb@ﬁﬁof}&’ Hgarswmﬁw g varjan{ %% jucqigt sequence.
Polynfidiestide)vafiBts Y’@ag/@z)ﬂﬁif ﬂ% ({rFr)ﬁLrE %ﬁbsﬁhﬁ@gs, Jﬂﬁﬁions,{%&ie‘%ns and/or
Res. 19: 3055-6 1991)). O her nethods enpl oyi ng
insertianpsuchitba thomolvricabécd it of éremnoyded fusiowpolypeptalefisihot
. . length cDNA sequence. In certain instances, it isS
aimings B0 reave 8 Bt ROGPFRINE COERGEHECBNS SUsih oLatats preforably
exhibi@ Bt 'a501Rf70%ei‘aHﬁﬁ9,exﬁoxl%gﬁé’fe&%ﬁ/ dt ﬁea%ﬂatﬁ?ﬁpg@%31§&ti%and most
sequence tag (EST) database, such as that avail able
preferfblgat [BastBhokt. 903 alentitygo f ol ynuelebtafrrengeneS st amgodes a native
eneral ly be Eerf rmed using well known prograns
pobp%%{ or apegtionghoreal. sear ches), and such ESTs may be used

to generate a contiguous full length sequence. Ful
The terms JidantBK erargoeent Gdentily,” aih the dostenbofaivoant nire anakigsicisls or

of. .genom c fr nts. POLYNUCLEQOTI DE PRESSI IN T
polyp RidE Geq i e T R0 BT e O e ! SO P Tt e thE Sime or
have A2pkyifieg beRbhtHE: SRMAS a8 re¥idiles 3O ABNEStdeh Ha e (MY (ie., 70%

encode pol ypeptides of the invention, or fusion

identityy eptwinaly 3% 806t 8 B0a90%cariN S whentitytover asyfecifiedyegien), when
ugfd '%.reé nmbi nant DNA nDI%cuIes to direct exggession

compajy %“‘Jp 1575 8 NTHRTH SO EIE N6 CUBPIEO" BIRYS Y he

desigriafddee&bh aﬁﬁ@@n@é@wr:j@énetd}ehaﬁm;ewg §eqtiéhce @bMBAridIMNAIgorithms or
saﬁuences that encode substantially the same or a .

by mahugl @ligoment|apd evipunhiasneatiomnPuch saguetceseare thensaidey bb&substantially

: . produce nd t hese sequences e. used to clope.an

densif O PHEEHerRifiol AT rrors B PR R olB e Fi 68 i DBUOHY. e

identityRRE& Gfer & kddidn ihat fsheleasttabontt25NBYLOG BEYERS adBOESnclbotides in
some instances to produce ﬁg{ypeptlde-encodlng

lengthpercopsionpliieoes guegior thap sse KX) anging apidp ar necdgdtides in length.
occurring codons. For exanple, codons preferred by a

For sefj@¢rict ComparisohOlypicily blie SHquende ALK QL btefdfthte ScieR, to which test
selected to increase the rate of protein expression or

sequencgs pics@mpared. rEbynisinEhscaRRpLecoORpaEsanalgaribinptest and reference

' ' h f-1i | 'S

saneflSE AR ESPEAPEES 5 SURTARAC S S BB Sgocesay

and seqadnide aldoyitlon ptugiirm gaeiuenge dedphfted eDefalilt rogram parameters can
pol ynucl eoti de sequences.  of the present invention can

be used coraligmatize E@ra@@teﬁbcqﬁéaem@agn@%e‘?bﬁ $eURIEE\RAMIPAT §ameal garithm

v 0 3L LRGBS 5 LRI EERUBIRER hctbronc

sequerdde] ledsad b it progralm pwpathétyrst he cl oni ng, processing,
and/ or expression of the gene product. For exanple,
A« Qg'!f}‘s%'ﬂ ihidwg BYisd ARAa) ihEiRgiEREa
o aéseﬁ%ﬁy oFage%e ragﬂénts an sfg?%ggﬂ%ﬁg%%ﬁanyoneOfﬂm
numbeylof gomtigrioeoposikensselgctoe frosetlie goouprgnsistrg déffeom 25 to 500, usually

| eot | sequences. ., I n dition, _site-djrected
sbout Jfoauk 49, ey Sty abeit B0 T aestd 13ie Wilch aseqsege may be
compatéd B% refréiRe sEdueaesSyt the sahe ﬂﬁh&&rdf%ontfg&uggos@@&ﬁmfter the two
preference, produce splice variants, or introduce
mut ati ons, and so forth. In another enmbodi nent of the
i nvention, natural, nodifieml or reconbi nant nucl eic

aci d sequences may be ligated to a heterol ogous
sequence to encode a fusion protein. For



10

15

20

25

30

exanple, to screen peptide libraries for inhibitors of
@oloyﬁ/@eftide activity, it may be useful to encode a
WA protein that can be recogni zed by a PCT/EF2006/004319
commerci ally avail abl e anti body. A fusion protein may
sequefliel iRty MEEHEL HiRHEaEb A Rl SRR K cppAISH ar
well-knetvarin tlegot sOptimaleilignsentusisequenses fohedmparsop ohry eqinddeted,

et e AR R S S o v

j B | F i hgni ual
oy ORISR, A WAL NG R P e 170,
by theadearchified simAarityandteed ofBrapson e Lipnpgn, PPASNZ2B Achd8%Yy., USA
Horn et al, Nucl. Acids Res, S . Ser. .pp. 225-2
852444 61965, PNCPQPHQF?VQI%Pﬁe@%a%t%gE ¢ ?@BFM‘%% BESTRIT,
FASTA QHYERA Sl iﬂQh&W%E@oﬁ?ih G@%{i‘&%ff\r@%é F%@E@,'G&eﬁ&ecomputer

am no acid sequence of a polypeptide, or~d portion
Groupt, 525 ScienceHor., Madismi, &V ) pepty denwsy aligresens andimistad inspection (see,

erfornmed ysin arj oys .sol i d- phase techniques
e.g., rLPHRoels w Molegylg Riokoeddustis! s 489875 Sipplement).
aut omat ed synthesis may be achi eved, for exanple,
One exanplg of haseBl ald@ith iPEPLEAR. BB sicates amiRdtifle sedtieney |,
., Palaq Alto, CA} A pewl g sgnt.hesi zed pepti.de msl be
alignmeiy, o4 giarp ot Fted SICHFS IR RS SRR A R IrRlS R show
relatidnkifiplafld ?Wc@xﬁ%%&’&‘h@@ménﬁ . Ot als&PBIsHEbr BRI RAM Showing the
Structures and Ml ecular Principles (1983)) "or other
clustecngrpdatminkleps esedrio queets the alignaidng PHLRUR uses . sifiplefication of the

pror5§ VR A HNE rr by hE Sopoaybeh el 11 Bk the
method REERRRL A} 1BHIRCASMUbE HescATEN by PNAiAYS ShR, aliFtOs3Cisd-153
sequence of a polypeptide, or any part thereof, may be

(1989 Ther rdgmaor ¢amgpligh up ¢o 38 sequersies, eanlldHa mepimpim dohgthsefifig000

R O e T b T
alignniéht 8F 8 twb ehRXARERE sRueReh RO RM Y PARStECS: twbiigned sequences.

3
~ nucl eotide sequences encodi ng the pol ypepti de, or
This clugter i themkliggdity Heaexsmostayglatedisagenteor ¢lnster of aligned sequences.

Two RERE el e BE SR EARIPALR Sl etirbion dhals BaiRkis Fihsat of o
individll séqudneds atrhe finfff alighMehtis QERiSFbda Rgics 6?5‘*2 : sgv%, ﬁgirwise
|

. Methods which are well known to those ski int _
alignmants. ehe fisegramide rarobycdasignaiieg spexificesguapaessandttheis amino acid or

o RS SOEERS8r SRE MRuBrR BB hins e program
parambteds) Wethgd PIIHUR Qtefetdnce s@filnéeSis cdinpared tebihedest seqhdndss to
in vitro reconbi nant DNA techni ques, synthetic
Mp

determipe theingirest sequencendeptijorelpsioaship usiag Hewingrparagugiérs: default

f.e igues .are descr. bed,| nbrook et .al, Mol

gop wi BRI Rl e TR0 Senl B RPTBET Seflie g i FILREP can be

obtainddl fromJUE IGTG s&ueh&CaabsisvofivhrepacRigeBt 8], QeionUPs ad&Rreaux e
annual ly). A variety of expression vector/host systens

al, le?aﬂcﬂéRa{-ilﬂi%@%dI%&ﬂit ai n and express pol ynucl eoti de
sequences. These include, but are not limted to,

Anothsi exaaplgefdlgsrithsithit igsuitd it for déteintiamgfperodRtsegliédte identity and

reconbi nant bacteri ophage, plasmd, or cosm d DNA. )
sequengg Bty Ara9e B ST @%Aﬁfgr%ﬂswﬁ@wwbwhwa@qscnbed in
SSEL AN,V £ .ql S i pf ec hi h
AR BB ATAMBEREY S5 168380 GOH) QUARTR LTS Tl
215:4@3410 @980k nsptatvalf Gofftechramolr performiag B pSASsiatysey BPubLEyY

. {(e.g., caulif]o nosai . Vi r us, ; tobacco npsaic
availaly iffuat oyNasionds G snles ot ickeshnalpsy BUQImDact or o
(e.g., Ti or pBR322 plasmds); or aninmal cell systens.
The "control elenments" or "24gul atory sequences"
present in an expression vector are those
non-transl ated regi ons of the vector-enhancers,
pronmoters, 5 and 3' untranslated regi ons- which

T a1 g T a
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and i nduci bl e pronoters, may be used. For exanple,
en cloning in bacterial systens, inducible onpters
WQ A 1424 he hybrid | acZ pronoter of the PBLU pA06/004319
phagem d (Stratagene, La Jolla, Calif.) or PSPORTI

(http:mg.i.ﬁﬁhgﬁx o9 L’Tgﬁéaagé%}ﬁflﬁlq}f?&ves%tr@m fgﬁ% l{géﬂ(?co%g

sequend piils I(HlP@&fyeﬂerﬁrfylfng@mm ofdength Wjﬁﬂﬁe gu&y sequence, which
gener al | ‘preferred If it is necessary to generate a
cither gaateh or sqbistysamCPORINF- valugdithreshiold scarsi ehep aligned with a word of
the saﬁl%qggt}?% ae&‘%%l\'sé‘ge QeRR! MPSRLAAEd ¢ s?sctt.ﬁﬁa PSR Wora ¥ere
or may be adv qn?a eously used R appropriate

thresho il @(dtsalnller abrsupra). Irhedeamtner neighteytsdodeord its aetas rse@fs for
expressi on vectors Py be sele ted ependi ng upon
initiatjpgsearchesig dadslepger Fo §5g9q;té§1g&)t PYorg|aits grg rextended in both

|
R R A ORI L B
Cumulitiyb st@eeire exlpniaggiwimgpfor husleotidepeqtancess tdeametms M (reward
readily fpur i fied pay be used. Such vectors ipcluy

score fqya ppeof R Chm%rrets@ae% dlwayse GhandilY (Reaelixseare for nemtchmg
remdu% %F\g{&gg : n%ﬁalﬂcgﬁs%ﬁgﬁégé Sausggfég g%&@allyﬁl§ oFc):-glculate the
cumulpt)beympat [ Ebetemsﬁon ofithe estd lm&ymta:ech digartien areritadxeﬂ Iwehenethe or

frarre wWth s ces for the no-term nal an
cumul@ﬂée Eait S falts Ef byt quantity EAroqp its Saxieungg ‘Fh%ﬂ aiue the

cumuY T2 30 by SRR e Bl IEY of 158! O Tregerive:

scoringresiduckeignmehis; detbe endsof dthenegacndehisiieacired. Vihe . BLASY algorithm

00 S 5T S BB bRl SR PO IREL R, MR ks

progrzglg1 gfélf gﬁobecﬁf&@e(;déﬁb ?‘u%s%% QLR ltéaﬁ @/0?&%% gWngl £,31 exgectatlon

e purified fromlyse rpti'on t
(E) ord OuMeShNerkaalyacospgariseadEbdth Istrmuied Foy arainotdcahseinertcbs the

esence of fr Iutat I ns nade such
BLAST Sy e iys eSetadlsghuerol iR at faRanen GErRL oM the
BLOSYMbLEddPing XiatRk £ S@%ﬁlk%he&‘f%ﬁ(o?ﬂlﬁ Nk N g@,e USA 89:10915
cl oned popreptlée of interest can e released from
(1989))adi gBBENts OB pofy5 Oaexweictation (1) ¢fhld), Weehs N=-Samnd haoopprdss of both
cerevi siae, a nunber of vectors contai ning
strand§.o st i tutive or inducible promoters such as al pha

factor, alcohol oxidase, and PGH may be used. For
The BL&STealgqritbmenlshanfoeins etstafibtiqab aqprl w)'s efitbie @nalarityebeteken two

conffts, EORUIELy ARG SO0 A%80) o VRSERMISE: 105

One nit@SIH#EBE eﬁueﬂgo&wﬂe@ 8l YIREPLA I 31d5RhR §s ®E Isﬂﬁneé@xu@ Yobability
of a nunber of pronoters. For exanple, viral pronoters

(P(N))s wichepgovides asleda;ntﬂomefshp pmbablélnsbsowh@awnataly bttevegls o
€ Or | ination wWth t I eade sedyence.
[f) '51 nuc

rucleqidERF 1itpc i SRR WBRISIT T by 58 Ry Rl § RObIGRia i
consid®tddesimphr t8 @l r¥ferddca BéquRh P HRY stnadlestRumSprbbdilstyah b comparison of
subunit of RUBI SCO or heat shock pronoters may be used
the test aueleig 2ciddp the refergnvBmucleR: aj;sim less goin(aboed). 2, raprgir¢ferably less

than Bl SR ot EERy b S B4 0" To01)) * s

constructs can be |ntroduced into plant cells by
POLYNUELEGRIDE COMPOSIIONS or pat hogen- nedi at ed
transfection. Such techni ques are described in a
As usetlirdbein, thé tegms éDNA yegavemt’ aldl $ofyemclem$de{ sefer toea DNA molecule
NtC}a Year f Sci ence and
that h&?@&ﬁ% epl}&gﬁ f5gs 0 tiglal a@en{lag fa partipyiapeciss sThareions a DNA
al so be used to express a polypeptlde of interest. For
exanpl e, in one such system Autographa californica
nucl ear pol yhedrosis virus 3AcNPV) is used as a vector
to express foreign genes in Spodoptera frugiperda
cells or in Trichoplusia | arvae. The sequences
encodlng the polypeptlde nmay be cloned |nto a

o "
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insertion of the polypeptide-encodi ng sequence w ||
(ﬁend/er t he pol yhedrin gene inactive and produg
w i

W8Nt virus | acki ng coat protein. The PCT/EP2006/004319
reconbi nant viruses nmay then be used to infect, for

I i ' i i g
s A AR FER B0 o BBk g
sequefidei el Ranisktaitialll isoldfedmvayNadh, orAnridied Sk fidnf tétal gendbmic DNA
:3224- 3227 (11994)). |In manmalian host cells, a nunber
of the speqjes fapm wﬁg@uthé)ﬁ%%grwt t@ipgd alnglugedwithin the terms “DNA
segm&l\(’aé.rldagl'og'nugl‘%ti&?ﬁaa@bﬁAE n&?&eﬁ]d%ﬁngl‘ Iﬁ&?@&f\équH%;ments,
i'S used ds an expression vector, sequences encodi ng
and alp®tecpripinadeveziors, ihdudiag, fonyxdnelé,iplairdds, codnidgphagemids, phage,
. adenovirus transcription/translation conpl ex
viruses PAitBe likgy of the | ate pronoter and tripartite |eader
sequence. Insertion in a non essential El or E3 region
As witlfbetundergiond by gieuse skilladyn the artsthd DA sbgraemis af thisabVention can
Vv

X irus which is capable of expressjng the pol ypeptjde
include,genonicEaLFNeS @x'gae-gmonvﬁaa%ﬁ{aﬂn%msie&eaed%?ﬂ smaller

' enginé%?@(fjéen@%le%rln%ﬁ&e}ﬁﬁg)ﬁ%éé?gﬁﬁ%gﬁga HRA4d Expres, g&g&gﬁ%ﬁglypeptides,

transcrip ers, s as the Rous s
peptides andsthe RBY) Secthsegaents maybdxeaturaBylisbtatédy) or madgied synthetically by
expression in manmal i an host cells. Methods and
the haﬁéSfS’é‘Bi s for working with adenovirus vectors are
reviewed in Wl d, Adenovirus Methods and Protocols,
“Isolafed98as uaedih¢reimn eleansethatraspod waucteotde i substarg@mllyfaway from other

T N P R
codinEOIERGbh SUafR dhforhd¥oRlaNBherRE i€ Bﬁ&ﬁﬁsfungtgﬁél %e%éE bt féél?peptide

~Tnitiation signals may also be used to achieve nor
codingfdgianise Qif conmashmtrefers tothesbYdesegaeneascwginajlyasolated, and does

not exf Rk BEs o el ek ey o edpeneny e el

Where sequences encoding the pol ypeptide, its .
As will petré¢cogniaad by therskilleddirtigass padamciotjdesToey basieglerstrandadd coding

into,th ropri at e,expr.ess.i vect.or addi t i onal
or antjsftisth o ForBREIERGLE ufid FEIbETIRT e ¥R of kel i RNA
molechiRs NRBHE fholddR e Vifludel HnFOA @50 18188 whlthYeofieh Mrons and
sequence, Oor a pOI‘tI on ther eof, 1S | nserted, exogenous

correspnthio] aalpNdrmplegwatn @ pnetqerd manmsr.eaid mgRNAem@E@iles, which do not

1nitiati,on.codon shoul d be .provided, Furthernore, .the
contai et R AR orri e e e P R Ry b Bt
withirf 4 SeTenuicleotias BF thetpréasd inbddidn Odndt bl piicldoBidé RBYT But need not, be
. Exogenous transl ational elements and initiation codons
linkedtg pthes medeoplosiapd/or sippgrtamateniids.h nat ural and synt heti c.

The efficiency of expression may be enhanced by the
Polynidledtides aray@bmprbanagtihg selicdbe Al aarpdeOghbad Sqhécetth® encodes
particul ar cell systemwhich is used, such as those
a Mycelacéqriure antigenton @ pRrtioartherapid of may spmpriss a ygriankes glbigjogical or

. . 1 : - 4)) ... i L .
il PS5 R AESRALE SRR o S b o
or morexubstittiorishad ditk@rsedeletions @hd/ohimseris gy, e thrdre desaaB&d Blow,

rocess the expressed protein in the desired

to p .de; L
preferably gpcythatdhe Hnmyaegentcatyiod He @rodukpobmeplidpisinggdiminished,
. . O .
relatv s A8 pHEEYe Br Bl s PR AEmAERIN L BEthe encoded
polypéptide detyi gencray te assgésatl andesciRbat hdreian Thatdrortalariants” also
rocessi ng which cl eaves a "prepro” formof the
enco“‘g’?‘?ﬁ?& PMERFOH &5CH W@Ssr{lﬁog&‘&i litate correct
insertion, folding and/or function. Different host
cells such as CHO HelLa, MDCK, HEK293, and W 38, which
have specific cellular machinery and characteristic
mechani snms for such posttrapkgl ati onal activities, my
be chosen to ensure the correct nodification and
processing of the foreign protein. For long-term
hi gh-yi el d production of reconbi nant proteins, stable

o o o o Y o o o
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transforned usi ng expression vectors which nmay contain
origins of replication and/ or endogenous

‘V%%%%égeﬂ%n el enents and a sel ect abl e marker g%ﬁgEBﬂWWNMJW
the same or on a separate vector. Follomnng t he

LAt 1
o UG WA S e
polyp&tides E@ﬂpﬂi@ngezirﬁﬁlts Ilt\t@th’f&ﬂlcantlg'ﬂtb&s progtetes ef sdqueinz identical to or

sel ect abl e mar ker |s to confer resistance.to
complepieiary @roneonare ef {he serieneeshischaggd Bergir Hoss¥rRiEover y
I
psm LB AN A0 ot LR AR AR5, 30,40, 50
75, 10@?150& 206y300e440, SDO be t @a0eat mlalemgnﬁgumas: aucledtides of one or more of

hni ques appropriate to the cell type. Any nunber of
the seqnees digrloseg erersasisi] Al e atedg Rt therehety eRfmd il be

readlli glrl%eerétbgcfﬁla} ‘Tnﬁﬁﬁedlg@ll ?ns” kmtth SntQ)Qtt ?’{ﬁxgﬁ éep?qee%é%% F%t%en the

ex virus t I nase
quotedCedlhies] duch23-18217, 18719, )etca,mi a@le:m ate.; 30, 31, 32 etc 50, 51, 52, 53,

hosphori hasyl transferase
etc.; 159»965) 0% dRdsctonizth lebnl Sge %ﬁ%oy%fduqhﬁg? ngt%ers &Wg% 200-500;
t ells, respectively. Also, antinetabolite,
SOOIQBb;g@gg?gk%r herb|C|de resi stance can be used as t he
asi

mhe o eSS S ST ensn o
the co@ﬁ% equente itdelSnfd b%%o%%dmt}{ &Q%NA é%gﬁencw 'sﬁéh as rPromoters
s resistance to the am noglycosides, néonyci

polya(Iénzﬂ!]hﬁo(l @ghmle;&idfﬁmnahnesmenoraénzyme sitbd, mubiiple clobi(y sited,pther

(1981) Is or whi ch onfer resi st ance )
codmg:fﬁga}eg  F @lﬁ kRPUERH @%meﬁwﬂ i Fngil gtawtarya%lﬁlél@@%&- Itis

I
therefS STRREIpIALY il bhiclei ?%‘Edﬁ*"’)gméﬁ‘j“‘r o B3y SEBP Ry b€ gmployed,
with the totaldengei ﬂ)ledI‘ﬁblylbﬁlhg tienited dyltke ease pf pxepanaﬁom arybm&erindn:
IIo ells t |I|ze ti nol

intend3f zgbomBina DN AR CP L rAmpleylueireaie ISR selmgatt fith total
1engtt@%99bo§% 080 SibBut SF085KbAr 3dod, lﬁﬁﬁ)z?oooR%%m 0Ye, atb'aﬁt 4L about

vi si bl'e markers has gail ned arity with such
200, ahautklé)ﬂsaMt shbaseppanimisngth; aidubel hmu(mw@ml integmediate

substrate and luciferase and its subhstrate
tengthl e FRRE PR ot b DT prs BT TR Frtion
transformants, but also to quantify the anmount of
Moreavennswihbe appresiaied by fhose ef ordmpr%@& irothe arttthatpastaariehult ofghe

degen%agf of @g Ig%%e\fss%tg %Egsee)rrr]n&ﬁh ied)él tets%lélences tha? enco'\(/lt% a

polypéﬁtﬂ% Q8 G@Jcﬁ@é&ﬂé‘r&nOfSoHﬁrd’leﬁesl BORMBXNBGtRRS bedt rineEs Hoshology to
that the gene of interest is also present, its

the nupkeg@w@sum of Rpy e@memnmvon@b@empcuﬁn@dﬁwmm@at vaFp due to

differqBUT Boh st ArS SRR RATY GRIELATA By % MPRRL Enlighy for
exampl€ pbISmEAQE e tHag a&%ﬁﬁﬂieﬂsfoﬁﬂﬁné}ﬁadc@&ﬁiﬁrﬁdt@éodbh sefetion.
absence of marker gene function. Alternatively, a
Furthexpglledss of diregengncarepipsing g pplynpelpetide sgiednces provided herein are
w1th1r£t|%% é? Zf%t)lrfg? n&%gsr%%p igggnfo%q Uikt alﬂ? g‘gkﬁé‘%‘é rg%Hés tH!it é alttred as a

ression of éne

result bESROGSRodeAnuitBEiR] $uRH ad HeldbiR¢ td ditlorsSmalor yubsﬁeut@a@ es
expression of the tandem gene as well. Alternatively,

nucleqiigles. Thg resuliing aIRNA #nd PreteiA anayx b\*té§f§d ROl Bayeraspltered structure or
I

functlgr? Xp%ﬁgée glg&'bg? %@%&P&ﬁ% @%{%ﬁg %écg.ﬁlafa s&éﬂt %éaygp%{%ﬁ&iy

ampliﬂ'd:ame apd/oc éatalazs s¢queheedmmpartorgre not limted to,
DNA- DNA or DNA- RNA hybri di zati ons and protei n bi oassay
or i mmunoassay techni ques whi ch include nmenbrane,
solution, or chip based technol ogies for the detection
and/ or quantification of nugfeic acid or protein. A
variety of protocols for detecting and neasuring the
expression of polynucl eo tide-encoded products, using
ei ther polyclonal or nDnocIonaI antlbodles speC|f|c

o g, p— N
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radi oi munoassay (Rl A), and fluorescence activated
éell sorting (FACS). A two-site, nonocl onal - base

AtildE4%ay utilizi ng nonocl onal antibodies r& éyprggwmm3m

to two noninterfering epitopes on a given pol ypeptide

¢
POLWC%%@?S'&EgP%‘éﬁfnﬁrlgés@fa‘mﬁ.@S‘*%ﬁé%Aﬁé@J R ATION, ece
and of her assays are des | ages, .in

Polynyglggsidsh My Depdenifies Rf@li’%?i‘{ %’Z?%%}Epu Shed ubige aPp s viriey of well
0
establl}{ﬁ%%éh{ %lgeg )Fo Ilﬁu}c{:f@g 1d€ H%ESQ 1del}{§ﬁg((i) n]a? Sla%%%gcri] in

more deaihbelgweby m‘reerkmg)wrmctryaltd)osfezmt foe durnor-4dseciated exp‘rdsswn (i.e.,
may be used in various nucleic acid and am no aci

expre%ﬁwéib%t is RilgAE tWe 016 BEAHFE |“h@“1’%?5éﬁ%bmm%‘iﬂ PiS?%e 1D Hetsrfmmed

using E%%r@sreﬁ five 5 by gﬁ)tv?cfeﬁ'h@&n%e BUBA SEEerdsShAL l%jpetrfbrmed for example,

ynuc eot| es I ncl ude oli gol abel I ng, “ni ck
using & ISgnehamicegrrayr(@aloakied, idrg ascorBDR tathE ménwfadtirers ustmgtians (and

essentgly TR oY NEPEI Ry 86 A0Lrdlche DS SEA0BP1B1o (1996)

and th@r gl d%k' R A carNs AT D0 Psy-2 Bsch 9y¢)§t mt%nﬁﬁeely, ey

known 1I’'n the art, are commercially available, and
polynhx&eolslesi ntag bsytmplhﬁsd ﬁenﬂtwarmtmsed fnomwle}is)exmesam@nh@ proteins

n ap priate R 0 rase such as. T7, T3, or .. .
descrigsk R, TiaBdb 4 Hhrcrons B SYRERSVRNIERiARY ey g glified via
V I
p°lym‘&f’%3§?’*%ﬁ?%a§%b'2%>o L oo B B B ey be
desigrizd basslcbn the kemlencea prondel liedas, andmaayntspuréhased elssryetheslzed
chem | um nescent, or chronobgenic agents as well as

An anfpHiIRl paktR, of(‘acifo?ﬁ{u@fe&ldé Stthd pieRért qmréﬁa@&leﬂag; bRRkdd ©li8ate a full
and the | i ke. Host cells transfornmed with a

lengthrgsing fiieod @ eititabile Idwenydage adt. tulmreulesw CEth\ bbram)lutsmge’ebll known

under. ndi t.i sui tabpl e
rechififésc MGG e HoRry A B EHRRERRS SrERg sing gne or
more POIPEHIGRAIdB Yrobel BEPHMAERANta I Fdr aﬂﬁlﬁﬁ@ﬁloﬁe qfrgﬂe%l)ora library is
contained intracellularly depending on the seqguence
size-selpeitdio inplady egasmaleades. R@ndﬁmlpnm@ddt’odmestw $rybe profeered for
in the a ressi on v tors contain
identiing ¥ ot arerdLraions REERES o HePOm Tt BBy Wrobiaining
intron§ &md @{t&(ﬁh%mageqﬁﬁﬁg@nces whi ch direct secretion of the
encoded pol ypeptide through a prokaryotic or

For hy%lf‘ila?z{a o te%hr% ués g%g@laﬁ&gaer% er}r“?a! t{eelgl%fpd ntbyeIHgk ganslatgm or

ruc i nSeque
end-lapellingwith g usihg weliamesh tédhnl’t}dl@é eAtbacierislest battefophage library is
encodi ng a poI%pept|de domain which will facilitate
then ggngrally ecagdaned by Yb.rcbqilamg(ﬁlﬁgrsmoetmng seraﬁurp@ pagterasd cplonies (or
I mte
lawns c?ﬁfa‘mrgﬁel* gg Pgagﬂ@s'gp / th Jﬂg ﬁalﬁgl%ﬂ p r{g‘erees +k et atl OR/{} IQular

I des Ssuc I St

Cloningd A4 \LaBorabay Mdnuai(2000)) f H@ahd@mgaﬂldm lphaqzleﬁareeélaétsd and
protein A domains that allow purification on

expand?ﬁmml theAANA ipighairg fop firther anahysis. DNIO elangs may be 28elyzad to
dere S ARREY SO LS, Yk B8ORS e o e

partlak:deqmb lagd h priker frepohie neasr. RiStrictidn infups and patial dequénees may
act or XA or enteroklnase (I'nvitrogen. San D ego,
be ger@&ﬁ?‘* to)1 erifyeBs of RerqRNet lepRing rlghesy iGomplgie segence may then
be detefihifl thl&!%li’& tedfini o6, RRicHSEE ihQoll@ éﬂérétﬂ-%a series of deletion
pur i cat One su expressi‘on vec or pr des: for
cloneseﬂffheefssllmrg @fer]ap;ﬁlug saquepeesicen theo batasdenibhgl iato a single contiguous
pol ypepti de of interest and a nucleic acid encoding 6
hi sti di ne residues preceding a thioredoxin or an
ent er oki nase cl eavage site. The histidine residues
facilitate purification on EvilIAC (inmobilized netal
iton affinity chromat ography28as described in Porath et
al, Prot. Exp. PuHf. 3:263-281 (1992) while the
ent er oki nase cl eavage site provides a neans for
purlfylng the de3|red polypeptlde fron1the fu3|on

o, o o o . s T o o
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In addition to reconbi nant production mnethods,
tides of the invention, and fragnents of
W@g‘i}’\éﬁg}%ﬁ oduced by direct peptide synthesis uéﬁ&?zo%momw
sol i d- phase techniques (Merrifield, J. Am Chem Soc.
se:quer?)%f ?% %ﬁgtgi cwlﬁgﬂnc%lj% %%&%’ﬁ{keﬁ%’r&fe@?? % ﬂ'{?g’ sxﬁﬁble fragments
uﬁngAmUQmBWﬁdmﬁmnmheS|s may be achleved for exanple
usi ng Applied Biosystens 43 1A Peptlde Synt hesi zer
| nY ? obf: full R codi
AltergELY: Bele i hlmerbls, B PRACE el OFT ohfaRBERR. AR coding
sequetksi ﬁ‘@ntahmmal: aDNzﬁed;dqoeimet AVitlrio dudetetlhﬂqlfesl dmlblﬁ’rugtlhn is generally
nol ecule. I N VI VO POLYNUCLEOTI, | VERY TECHNI S
performgd i ERoruly QSIS {commyeially VAl is By b U o perform
H ¢, Q6R wdlfknown i
e oA 0, OB B8 A1 BELIBLYEHELERAL L8R o i
the art Prandrs aregutefegdbing2 2289 nofleatidealin Ehgthphavweel (BC lcomtent of at least 50%

approaches, several of which are ou for
and anri t9 e iaEgst sgquenqe At femperares of a‘méfa%@ @%@p@q 2 he pmpigied
regior’t&y 6¢ § ﬁ%ﬁrﬁg A8schiBEd hBbvé difchlﬁﬁé;ﬁﬁ% 19&:? aS¥enB®dEnto a
nucl el ¢ acli d sequences 1 nvol ves t ?
conngadenﬂmumus.expression vector. "Adenovirus expreSS|on
vector"” is meant to include those constructs
One s&&{‘éxﬁ'ﬁlm&lﬁloﬁ%ﬁﬂ&hé H%n@&m%&esﬂﬂfgfhh%k gNtNEAD A&s Res. 16:8186

support packagi ng of the construct and (b) to express
(1988), pbichused restrictien ¢rizameh asgdnerste  fragraenttih gredinowinregion of the

gene. S Eaefmest Bt Lage Loy Biemalestiar Gt eadgedee tptate for
PCR WRHHIVEEehfiHméb QeSeerath aticlowREregion! WeiiZ @M altdiStive approach,

expression vector conprises a genéetically engi neered
sequeiiags ailjeferdto agamieldequence ma(yvuee'dgevcﬁ by arepljeativh evith a primer to a

) organi zatj on. of ade ovir
lnker JeRIGS D14 SPHBE DRABCID AEROWR Fav LA RILIed sRayspces are
typwah?%Q@e&b&f&ﬁass&f)n@ﬂﬁlﬂg\ﬁf aﬁbhﬁmowlm th5£h& InkeE PHENRE 8Rd a

b (Gunhaus & Horwitz, 1992). In contrast to
second gtnm@r/spegsﬁc to ltlee krpevnoegioal A veration on tlu$ presedure,evhish employs

h b
two DGR G i Excabiin FLpeRLT Brroy o TER b REr raciiehee i
descrivéd MOWO Po3 &I i ainoﬂ%'ﬂ %&P‘th&ln‘ic}he i8&k8Gwn astaapidiampligRaidifof
structural ly stable, and no genone rearrangenent has
cDNAxsdls” o Ré@tEZ\dT has teehnletxq @ngl«vvsethampft of art:latqr primer and an external
primeﬁ‘ gvggablll)g)glghz%? ?q ﬁg{ﬂs tcrg;cgflpagg yect stegléeélce §8 eé]:ti?}ll se%%lerllcsés that are
andasd fa\kinb¥h skq\fencd.| AAdiBRRE dchnigBedRchudd KGARTHOR tihgBistiEm er
di sease such as acute respiratory di sease in

al., PR Methkodadipntcilr L - l%(lﬁﬂil)landjlwaikl% BURt(Bavker ¢/, Nuel. deids. Res.

a eca se 1S, m . d- ed
19: 30?5-%@ E€991®a@fl%rfm <§s S ?Ylo amﬁﬂgﬁat{ né%y al@& lgb employed to
obtamtaaﬁlgq&ngﬂebbNrpa@gae@ad high infectivity. Both ends of
the viral genone contain 100-200 base pair inverted

In certraﬁloﬁ?tta%ﬁkl JF%’?Q’SSI |t§) Ebfg!} ra g%@ﬁ%ﬁ %Nﬁ.ﬁ%%g&sesoy%gyg{s oé

sequenhdb prdvidedrie gh @xpresied soicgeapEES D datibase] isidhedsanidt available from
transcription units that are divided by the onset of

GenBayk: ajearsies fos g1 eréappingnEsS syaay-gencellydis necfopnehesing wpll known
I [
prograf R3S NEBPRENST RERET R ol BRT Bty BEUS findles
conti ggeumefslll lartgth esquesces Folh lenth DN AR2quagenimay B2é baobtaiizB)by
Its in the synthesis of the proteins for viral DNA
analys11se | §eRgTi ol e proteins are involved in DNA
replication, |ate gene expression and host cel
shut -of f (Renan, 1990). The products of the late
genes, including the majori2y of the viral capsid
proteins, are expressed only after significant
processing of a single primary transcript issued by
t he najor Iate pronoter (M.P). The M.P, (Il ocated at

A NS o~
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particularly efficient during the |ate phase of
(lg)nfe t|on and all the mRNA's issued fromthis

{3, possess a 5 -tripartite | eader (TPL) PQQEE@HQ@)BH
whi ch nakes them preferred nRNA's for translation. In

BPRE %ﬂ‘q i rus i s generated
POL‘?N E?%F%%%s reég gltnl[qgr?ng \i/%%\esn shuttl e vector
and provirus vector. Due to the, possible rgcorrbl natio

In othgramyieashments Of s nyeationabaiieleold Fapsnses ArEABUFt Bofray which
el BROSIA Ly PGSRy R bl o
may bengéd/indteedmigihag DN Ameblecudesito dircttexpresdion of spolypdptide in

Generation and propagation of the rrent, adenovir
appropigate Bpst celfhi lape torthe ﬁlrerlt:%&aea‘ﬁa%?ﬁc t@? gitetic gade otheg ﬁ\&‘*

|
sequelifs MHE e Sl it WS e oS LTI Bl W R apRacid
sequendAndy bgpredtcedand tlogsn s¢quendds \nedyybeaspd &Bdelse &id epapoetssealgwen
(Gahamet al, 1977). Since the E3 region is
polypeptidsensabl e fromthe adenovirus genone (Jones & Shenk,
1978), the current adenovirus vectors, with the help
As witifbe 288erstebd by tluase of sKib nmtl’grartDNMay'bemdNMBg&due irE$omd imetances to
D3%(ﬂr bot.h regj.ons i %ham& Prevec, @Q}g I n. nature,
producgypeluRARtide-cpealingRICIEPUds STAUGRGSHROSICSS NGRS patusafly occurring
g R
codong"rli(')os/ilI g glecggigg? i(f H mﬁbowut 2ngtr§gm tic orjeﬂﬁ:Zx%/otlc host can be
select&@btohincreasevh¢ tate difgpratepr expressioe on tcbproduds a)tfeccﬁhl#mmhtfRNAstranscnpt

having, SRR PRosert fhe S48 & R HE ROV 5 LBt B HRCO LA Hapscrvty
genereﬁ&i fr9ﬁ1 tﬁ@ﬁb’tﬁral@%b@tﬁmhﬁ@ec}u@h@é I ength of the vector.

% Of the adenovirus vi raI genorre remai ns

More%&ttﬂe %‘?ﬁf CQR SR oAt g B e b Engeered using

methoqgrgé&rﬁwown fhRe &t debabed atbr pilypeptid® eﬂwat@t&qu&a@és fora

exanpl e,” | eakage of viral gene expression has béen
varietp b easandyint ludingdut vetrlanitéd,toaalteratins hichomodidy tie changsre,

nf
proceﬁa&gp@ﬁ’&' SrioRlof I Bt Ryt ot e AR shafREE by gapdom
gmastatieH1EA I&L’@"réﬁ@wnﬂaly b péhe fFhlchts dMdEGhtBetE@bligonucleotides may be

hermt opoi etic cells or other human enbryonic
used teresginedryhanuceotidpisedvences| Incaddition, siferdirastadinrethgenesinanay be used

to 1nsq¥§“ﬁgqu§}gltlgg é]ga gfgqué)(ecrog)\/lgg%};}gﬂn %éangl | Sc}g)alrpéﬁfterence produce

splice ¥ABARY, o itrodRE utdtiohs ahdeb @sith. €. 9., Vero cells or
ot her nonkey enbryonic rresenchyrral or epi thel i al

b err I p
In ano er;ir ﬁﬂbl dmn e%g gé@g ngﬁgg gn tnlanl?al ﬁ%h,e(%/r rg?o?nlz Iﬁ,;'g él}lcblglc Xeld
sequefiles elayrRdigdateadrt6 v &etefib g %eciumc@wl éndbdePfudda peekins Fend
propagati ng adenovirus. In one format, natural cell
examplgdp sefaerbReride ligrasieh fasynhihisens oA pelvgentidgiaghivitialt ragy basuseful to

s B G0, LB DR AT TSGR iy

fusionfrbieinimagalst be engigesrtd thtonfain a tlevapelsite 1cate bietweeh she
estimated with trypan bl ue. In another fornmat,
polypmt'éiﬁe?neéimwwel&@ra\npélaf‘s,he(tgpbwuss?r@?qm %f«'qugi%;n@ th@M}le (5

pdyp%ls:h)ﬁgt)%nl%mgéa%&gn@ug@ medi u%n&n?lgé% (58%% %arrier

5 Erl.enmeyer fl ask ndI
Sequeb S aHPS 2 5o PODPRRICATARY B AR lfla*fm‘ie Qign pag, using
chemlzfmném&dsw@n Rndwifin tﬁ@m g%@@:amtﬁas 99 1 erQf., mgzsncz%ﬁby ymp.

shaking initiated or virus production, cells are
Ser. palzlév@é (1 98Q)r Born as ahblud!. 6% Remﬁymenire PraR2E232K1980)).
time the mediumis replaced (to 25% of the final
vol une) and adenovirus addegpat an MJ of 0. O05.
Cultures are left stationary overnight, follow ng
whi ch the volunme is increased to 100% and
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shaki ng comenced for another 72 h. Qher than the

Wéech) renent that the adenovirus vector be replé%/ati O 004319
18T, or at 1east conditionall y defecti vesTERY
nature of the adenovirus vector is not believed to be

A UE e LS A3 LA ool SNADL) e e
aminoSRidieqnease@f apob@eptides ola portidd eltoeafr Fer txamepl&, peptide synthesis
subgroup Cis the preferred starting material in qrder
can bg @ergwssi HSIRE MaRANS OB ARNATCSBINEBIE TRQRFESSer! (- veecience 365302.204
(1555 BRMRIBARL Ll SRl 1 BLRRED L PORABDRLIA Pepic
Synthedizes {Perk gy Blater,dRadd Attb, ODARcheni cal and genetic

information is known, and it has historically been

; . : , !
A eSS iz RS BBl AR BRI, R PR AN i Bt mance
liquidtchrdnitogragisefetg. | Cremshtdn) Rrareins, eptucoaes onl Mefeeahy Yeinaiptes

wi Il not have an adenovirus El region, Thus, it w.l] .
(1983por offist celawéh#eé?f?mmﬁ st avle e e SFeaReEen géthe synthetic

. I I g -

R R R T S R
degradddine\pescedude Adbktidriaty, thé ammweacid saquerfcetofie potypsptides br any part

i t hin theadenovir.us sequences, is not c¢ritical to th )
thereq\grm@h § @Fﬁre‘gﬁ‘é‘“&f{‘%h&“@&ﬁ%@/@ﬁ EynPRgd teine tj‘é"ﬁ%“’%‘fmetﬁo‘is with
sequelillzdéé'é GHoRP bthEBYro RO oLy AsahEreSt, idploli B8t LY arfahepdlGhtiae

region in E3 replacenent vectors as descri bed by

Karl sson et al. 986).0r in the E4 regi on where, a :
In ordfEoie&pregs  fefef a0 Bpepibtcp e e legbacusmpr s pebdisahgmolypeptide,
or funedR¢ Eﬁui&ﬂ@ﬁi@,\&hi}“& inSerRASHtolaBp DA cRRPresRt Peti@! Be. 28 dector
_exhibits broad host range in vitro and in vivo. This
whichgontagnsdhe né¢aessaeselempnts dorghe tramsstipiion dridgranslatien of the igserted

coding PHEGRY BB LR SRRl R e et wa
constri&lexpRAsbA QedtrsRBA@IN Y sy BéRed BolRSta fotidepHEOOMBiterdsP 8nd
foreign genes delivered by adenovirus vectors are

appropate trascriphenal amdkirafstationalrantol eemersn dihess wiethpds mchids tr vitro

el | ide effegts haye. been reparted j.n studie
recomfiapERNA eFhiifuc; HeFie AL Gignes Anh B0 Eonebib piagion. Such
techni&@dre d&RriBéd @l SanRddK e ad,emv&waatdmn% herabsaios) Maans
herapeutic potential as In vivo gene transfer

t

(2000, @nd HusubehdieroLiurtes! FeateensindolectiacRiolrgydupdated annually).
eukaryotic gene expression (Levrero et al, 1991;

A varieB e Zxpk¥ o Veddr/hokP8RlenBBayBE@ied deystaR ARA bxpress
(&Grunhaus & Horwitz, 1992; G aham & Prevec, 199_2% :

polynygdeatide sgquenpqspdinesa inglude, butigigeot Bapited 12, mieoerdgnisastsuch as

sacte BB YLl S RGBSR 3B kosmia DN expresion
vectorS} yeastiteangdfoRaed ivitaudest egpresdion veb®98)indsecdellalystams idf8&ad with
. Studies in adm nistering reconbi nant adenovirus to
VIrus GHPFSEIOB YECIPTSY§ Ge DagtHRYirHsS nland el aystenas ransfarmed with virus
t..al ; f I -
ook BIEELA € ElcatlnodTfosaBIER EhhetoBlen AIER G RITHO o
with bactegaltexpressiiieector (€1 at o pBRYD) plagimlidsy, of admarédiCsystems.
i nocul ation into the brain (Le Gal La Salle et al,

The “c;og%ﬁ Clﬁl%gﬁg@% ‘ ré%a{%fﬁe udi séﬁﬁ.k&.hpﬁta% e&h&%t}# ?gdr?r?r are those

enovi r us. tefnati'vel'y t may orl gl hate
non-tramidaied/ regioms of thetvieetor-sprhaness, poprodtenpirends” whirakslared/regions--
. . have the advan e that the viral vectors are not
which {iletetyviib B4Stsg A PSS S PHOFeHRIP AU JG0F Aien. Such
elemefits iy @ty MAhER s MaSRcigeR.epk Gﬁ‘%ﬁonetﬂ veckdt §js& d host
et al (2%05) Gene Ther. Dec ?% [E%%% a eadeg?cprﬁﬁt] .n o8
2. RETROVI RUSES The retroviruses are a group of
si ngl e-stranded RNA viruses3kcharacterized by an
ability to convert their RNA to doubl e-stranded DNA in
infected cells by a process of reversetranscription
(Coffin, 1990). The resulting DNA then stably

.y
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chronmpsonmes as a provirus and directs synthesis of
roteins. The integration results in the

We{ié‘frog}rﬂﬁ% of the viral gene sequences in the y%ypg%ogﬂ{msw

cell and its descendants. The retroviral genome
utilize%ogﬁﬁdﬂﬁ?etr %? ?ﬁta%?ent?z?ﬂscr:]rgﬁ%n a?lﬁltranﬁgﬁior?a deﬁ@tlpglggﬁg cBhstitutive

otelns enzyne,

and 1rﬂaéibmﬁ61&16tersr ﬁ&p&;@tusa!cel Nor eﬁampmue/hexectbﬁmgdn bpsérial ay@tems
fromthe gag gene contains a signal for packa

inducibifcprgBRAHESIEA RS U MBS RemPIsgH heriHel ES RO Paprmjd
(Strati\{c‘,g%g%quhcﬁ?laaézﬁl ﬁgz@ﬁ?gﬁil th ? I(Gﬁﬂg pl)ar%{oerD atl elg%%x‘gf‘ﬁm) and the
like map fbarmear Inegpiemeka clidystems qirsmotemﬁtomeﬂarﬁmahan genes or from

integration in the h el ]. genonme (Coffin, 1992 I n
mamrgpl g8V iRugessh genetally I%{efééfﬁ? olfiit lamewé%ras fo seneraie p eplt ling that

[ [

contal‘ﬁé‘ ﬁﬁﬁ’t'ﬁgg g&’;ﬂ?s &ﬁ?ég?éé ‘ﬁter?élese%?%lis{g% gggfyﬁgqtﬁfet e‘tc%/fE‘ Pg%eﬂ% 810 or
EBV gayn beredvantdgbeushy aswed with areapipaopriate sebdctabbuerkers t o

produce a virus that is replication-defective.
In bacgé(')r%? g)I(sEnéi?II}]%’ 'é?lﬁﬂﬁ)@r t é'xg&{g&oré 28(321%56’%161%255 ot tdd de W})ﬂﬁhtﬂﬁ UI%OI%I the use
intended Forethel emeésa@ pmlgpcmnlpo Rentxampde, crdrestlatrge qeaht(tllvam retded, for

onmbi nant pl taining a

l,. 19 When. a c
examplpyfgs the w&e@mofmlﬁ o V?Cé?ﬁsav}l?*mir@'rbéggﬂav% SUNEY L fusion
[ I
protmﬁ@ﬁ%ﬁ%&n &ﬁﬁlg Ighg?é@%‘rﬁlg ?Ig glhe?fatcslt%ﬁ vf,*%tgl% ell)}%}l.léle? Bul {¥ £ not limited to,
the mmiaﬁkaomg Es egfielonmgaht] (ax\lsresshm WRidfors smhsas IELFIJIES:(’ERIPffe
asmd to be vi ral

|
(Stratggenel 1 Waieh g SeRvence cosndim L BE PaTBEPIdHal iRy by ligated into
the velf,rt%i;i hﬁfrﬁrNb Wﬂh%q&n&%? fHeSinfino-1Bhal Waﬂd the28Bse gb/aﬂ"y residues

al, 1983 he nmedia containing the reconbin
of B galetnosxdasrewehatlaélybhd prateihlieptoddcedp piN wewdns YVan Heeke &Schuster, J.

ot GRS DR e BTy Bt i, vy
may als$BRsed RVEBESss fIrBiR b bﬁﬁle@ﬁgﬁﬁdﬁtﬂr&eﬁfé ﬁ\gﬁlz%‘lhféfhlone S-

require the division of host cells (‘Pas
transfeargseg ST, hogaierappch ﬁcshnrdzrstegm@aie scduldb landwapeesily be purified

o TR B St e S e
presericB@f ﬁ@@ glu?’aﬁinoﬁé1 dp otk Rhdd RGLOS §/stehRl HMEBe EQidnRE 1y in'éﬁﬂde

envel ope. This nodification could perm®t the Specift
hepannntﬂlemnblonordfacthe?iast wogﬁamclmvagcsslads og khat dprodbmdrpolypepnde of

receptors approach to targeting of
1ntere§1§grb F%%?ﬁ?(ﬁ?gﬂtgghgﬂiﬁgle WYesi gned in which

bi oti nyl ated anti bodi es against a retroviral envel ope
In the mmt eanchanompegaicersvismespoembérof yettorsreontapting constiitive or

oS3 mBRF AR R AT B R PR B e, o

reviewds de0A dbé1RPd], €5pAgRind Crantd: Q. mﬁbaﬁgmz biskist16-544 (1987).
conplex class | and class Il antigens, hey

In cas?ﬁ]\gﬁé}%gfaﬁl ?’ﬁ)éé%%glu\)ry t§>gste Arg ﬁfe%f {3 e\)l(afetsﬁgx ﬂP se@g?&%g ergc%dmsg
polypeptideSman by dtiven hRaXofes nuhber b?ﬁﬂ)}noté’rs POENGMESKehprbRoters
VI RUSES AAV (Ri dgeway, 1988; Hernonat & Mizycska,

such a3 11355 apdgl 95 prempiersso yf GAMY anast keissd alone epinganhination vomh the

| t
omes LSRR 100 Sy B2 XSO o). A
plant gromotead such s theamallasnibmat o PREBISCOloe tedtGhaukyprdmsedsmay be used

It | C Lfi ependovirus, because its
(Congzal flo 2iting P8 blsp e R BEbeTe o rbotiitnee SPT 3R an ) Biose:

virus, such as adenovirus. Five serotypes have been
i sol ated, of which AAV-2 is the best characterized. AAV
has a single-stranded |ineas2 DNA that is encapsi dated
into capsid proteins VP, VP2 and VP3 to form an
i cosahedral virion of 20 to 24 nmin di aneter
(NUzyczka & NbLaughlln 1988) The AAV DNA IS

s N o

. o o
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and is flanked by two I TRs. There are two mmj or genes
W‘é)? e AAV genone: rep and cap. The rep gene ¢odes for

Y0 responsi ble for viral replications, QFE%?QG/OOBH
cap codes for capsid protein VP1-3. Each ITR fornms a

- d %;
e WiERERISHALER PSS 5009 L0 el s e
introdﬁdSHdOﬁmS;ﬂﬁmlceilmb}e@nrm DNA tr'ﬂnffomﬁanme or phthogehvmediated eransfection.

used as a vector. with all viral codin sequences

Such teghfiiqusg 2Béesprataddn @qupper pbswarlya alabie s (£¢5y €., Hobbs in
h tified
McGrgx% qurexg)o-gg 0f§01¥)b{e%ndg¥69%9$gg§’gb?%|P}]g@?@ Q Zlnrl rr;ag
OS|t|on Tran crlptlonfrom(ﬁS and plL9 results in

An miﬁ’Fbﬂ’ém BAY 8lso bg Ysest tgrexprses 2 BPEnt ﬁ§é Mtsesto FoF Pampiedn one
such s?gg%lﬁﬁ%ﬁ;cj}za ) grgz\clg ?g‘fl@dfrrab?%}éhlfgfogﬁ 2\{?{1% %%ﬁ‘gg%med as a vector
to express éareigheesestia &bmemﬁmgpmda tallsior yn Bfichupilusgn lohvdé. dhe

sequelgcgp gg&df SS ggal\é’(sggt?c{g q%ke léelgq. Eil}lﬁqt%r?qr%eg ul remjé,llnotnsotI t}?e[ virus,

such %%@Eﬁ%ﬁ?@éﬁe SdH& a"céc\llﬁx?ieﬁ cglfdé%l 8#he‘ p%l/%l‘%?ﬁﬁ ?ﬂ{rﬂotEP Successful
insertige o6 the. poT)rpeptldleeetweélrngcsequenne wﬂerendc:t the pbl@rhe(ksegdmle gnagtive and

4.5-kb, DNA i.ns ton. Wiile this caryying.capacit
produiﬁr@e%mk)m@wewr Sk FoaipoiFa ﬂef q@&?f@ély Naists pay then b€ used
to mfe%{ﬂ%ﬁ’ex%Hi ied nf R5ipEehn KRS b(‘ﬁné}i&ﬁh@i&%%@ %‘?wﬁﬁéﬂ%é #&gﬁea)tlde of
he present Thvention. Is also a ho
mtereallehay\}crere}pmsﬂddﬁagelharé et al. |RrsrcsMcitétAycad ﬂa:er(éSJAs 9;11 :3224-3227
1994{ el atively conplicated rescue nechanism not only wld
( )ype adenovi rus but also AAV genes are required to

nobi Ii ze r AAV. Li kew se, AAV is not pathogenic and not
In mamgwlien hos delld, & muwbyr ef \sexérbesed?hpressemmten@farv germrally available.

uepces m.nim zes ne reactions to vir
For xRl By GREUEPGR an BHANLHES BreFoss Ay asied AePh sbiiedessn
encodingaI 88 of RPN ARy bé 1ighElitto Yh BénoVELS PR cABtion/translation
CONSTRUCTS Ot her viral vectors nmay be
complemrwémg &t thexlpte psamnetar atisipartice sader sequengs. elseertion in a non-
cnT ST KSRk Bhat 085 980k R LBTDEFHER L RgPiims whe i

capabl@Q)ff le)(;ﬁ@ssﬁﬁgDﬂﬁb ‘pbfy&ééﬁi’deﬁﬂ Gife@8d Mt CEIl @o¥hr &SSHeRk AR Wanarl,
Coupar et al, 1988 | entiviruses, polio viruses

Acad. §ﬁld Uh%Ap%lswﬁSr%@@ilM) a@dﬁlo@yewscrmg;n ahpegers gyl asithe

S TR ¢ T ———

cells. Nedtbdzana/protodIOfdy vaMklhg tv&hﬁ?l ddef®itus VeSO tré tediewRld in Wold,
defective hepatitis B viruses, new insight was gai ned

AdenoyigupMetheds ﬂ’ﬂfij@f@?@f%dﬂ% i Addunen@ltrﬁf@rﬁ@nwegﬂdmgfwse pEadenovirus
v sh d th
Vect0r¥ M.lﬁlée %)gﬁ{f g{]ﬁ(? rtov r F]JeMz;le lC?E ?wt:? ryhgl;yla’ %raa g n{wtated
Reseatvadage rcglnaaﬂdetrIQY&éﬁcestzoanscrl ption despl te the
del etion of up to 80%of its genone (Horwich et al,
Spec1ﬁlcg glg ation] Igfgﬁ;aﬁ W%Z%ﬁ%clésg@{o %c%ﬁ%g rngo?é %ffg:(g%é ?rgnstlﬁ?on of sequences
encodmgtaqrollﬁieptld'é‘lef inepat. oS uchpi galsancludethsiSTE@ ndeation codon and
(integration) were particularly attractive (gropertl es
adjacepiyequengss.- by Gages; wlhpre aqquenges ga¢ading tha aplypentidg; ity mytptipn codon,
iy
and udgfe}%éé QfiRAcf fn g%rgdﬁgpgﬁga%%@gé,gﬁrégsﬂalwes{?ﬁ% Adftibhal
transcoptidriabomtodng e @pniselrsi gaks, maniok prededs uHéwe&r,cmd:amg where only
uences. It .wa ransfected with w type
codmg sreagergﬁ, AA %ﬂ{tl%%&{eg s Jiserted, exQeeneys tfqﬂsgtlﬂ%eg cgntrol 51gnals
containing high titers of the reconbinant virus were
used to infect primary duckling hepatocytes. Stable
CAT gene expression was det3cted for at |east 24 days
after transfection (Chang et al, 1991). 5 . NO\N- VIRAL
VECTORS
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In order to effect expression of the oligonucleotide
ol ynucl eoti de sequences of the present inventi

or i on,
W?H@%/é;( #Lssi on construct nust be delivered i nPoT/EP2006/004319

cell. This delivery may be acconplished in vitro, as
inclu(firpg t!h‘f%l l}xof@ﬁn(?{léltm?lrc%ﬁgrq WMubd {)é)é]ro(/[]d%&.s Fgﬁﬁgrﬂg{&, %#é ifiitlatiBf Todon
Or°in"vivo or ex vivo, as I1nh the treatnent 'of certain

shouldlbs Bk corrétt esadindsiraesrdnbed tahsiuton oftke pritet éisestd Exogenous

mechani smfor delivery is via viral, infection where
translatipnakslgnents pechindéption codensimayehfcefpiirys @fdging bt natural and

. f [ iral | f j:
synthefS; 3 cPHpy o xR Py bR A B ofenipncers
whichast¢ appeoprixdé fig thdyeardadar eetl sghtegovhich saised|auct as those described in

. pol ynucl eoti de sequences naZ be positionea agg

the literapyireexchart g afi Resefre hrold; ¢ @5 Differ 20135192 E7860i ment s,

the nucleic acid encoding the construct may be stably
In additidre g hasted!listrhia rhdyebeyehoserefonits abiditycl rhoduldte she expression of the
, integration may be in the specific |ocati and
insertes SegREGEs BhOISCROIS |eas@r8Eﬁ§3 PEIBRER et eé‘ﬁe‘f %élﬁgn- Such

. q . b | r . i 0 .

modiflERb AR poy Pipuiah iR e Bt REIEREE) b P O Birboxytaion.
glycodytationephosphwgiatentlpiddtion, mdcicglaton dodt-traysldtiensitprbéegsing which
e i i e Ge BB il Sppp o lin
and/oIAS. SRIARE RSt Ui duch SIEHE HERIMDATR ERDAANCAIANMS,

replication I ndependent of or in synchronization wt
whichthage besificoellhlac yekkEnetyond tcharaetepstess eavanisos Sor such pos-

delivered to a cell and where in the cell the nucleic
translationgl aCHMEiERMISOLAEHHCAISYR theoregiyaodificaliqn anddiregessing of
the fofe bidel enployed. In certain enbodinents of the

I nvention, the expression construct conprising one or

nore oligonugl eotide o ol ynucl eot i de guences nay
For g {1y higdhigr Qv breP S biRB R EniaTe BrAEmas Eenerally
preferfed2Fdf 8XanPile, 3 1MESWhIcHGlablPkp&ss Bl yuBREt Yo ARtr&3f may be
t he nmet hods nenti oned above whi ch physically or
transferivedius gl ex preesiom uéxitdrs dichhmay edritainemmbl emgins dihiepli¢agion and/or
d articulan“r Q%plica le faor tran§fer in vitro but it
endogIQys SEPTERIPT ETEYS AAT ¢ PUECtiils MIAKGREERS O SALR 9T g 8 geparate
vector{ FIRAWirURE BiRldutton dMhEGdRst, B HATEBE dilds e\l o f8-2 days

_ form of “cal ci um phosphate precipitates into Irver and
in an enpichedmedia ddfore they drasoviisbed todetestivemedst (Theipugoac of the

Lral .replication apd acute j.nfection. Benveni st
selectabid faker PongHnisf RS e reaih SR A PRSP B ATOws glowih and
recovdrﬂbf RN i QRkedsRI§EkpRAs Bk ifPdduictdRequences. Resistant clones of
phosphat e-preci pitated plasm ds results in expression
stably gfansfhemed calls ieaytbedroleiernsed using tisseq\qulBirotechinitjhestappiopriate to the
cdlteQCOding a gene of interest nmay also be transferred in
YB®similar manner in vivo and express the gene product.
Anot her enbodi nent of the invention for transferring a
Any npmkerpisrl&cexpsystesisanaemissed i recpyardrapaformedes)l linps ol hase
. i.Cl I Thi. 1 . 0N e
inctudfiil o6l oy BRRERE Thbern SyiPpER IRE OBRERE By [ Wldeneg g o
11:2238g01 976))aridtadertihé phdsphoritive plttasfotass dewoeétlal MEBH R213E$-23
and enter cells wthout killing them (Kl ein et al,
(1990)) ggryss. whagh e3ngpe eerlpyaskingtl sumr@icapstr pi- glls fegpectively. Also,
antimé?%otli'teﬁ !aﬁﬁbiﬂé?’ &r lpe?ﬁgidgqﬁﬁgt%%@an S)é]ﬁse%uatg I't]hedl%éisqgr %e%c'ti%ﬁ; for
on a high voltage discharge to generate an el ectirica
exampde) rdh&nthichbordbrsiresidtatics tg mehotiesate (Wighet érve, PeocC 8aflYaqd. Sci.

e 99 The mi.croprojectiles used have consisted
Usagh e r@g@g%?)wntwmh SQIE Apriatance (R Hicaenpeglycasides.gieomycin
gol d beads. Sel ected organs including the liver, skin,
and nuscle tissue of rats and m ce have been bonbarded
in vivo (Yang et al, 1990; #elenin et al, 1991). This
may require surgical exposure of the tissue or cells,
to elimnate any intervening ti ssue between the gun
and the target organ, i.e., ex vivo treatnent. Again,

™R I A Y o - - .
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dellvered via this nethod and still be incorporated by
regent i nvention. POLYPEPTI DE COVPCOSI Ti 1\ T/Epze()06/004319
F@g ht* nvention, in other aspects, provides

pol ypepti de conpositions. Generally, a poI ypepti de of
and Gtzh% (R Gﬁ&gvﬁ & al b? K0 B2 1%toeldl£’ p&ﬂo?? gP,i'}at Ohich
pi t'ope, vari ive frag men

conferf ﬁe@t@ﬂaﬁcmmhmrt;tﬂfmrapﬂﬁi ;ﬂ&splﬁnﬁflemdcbtyltrdnbkrase,l rgspeptivale (Murry,
i s encoded by a pol ynucl eoti de sea nce di scl qQsed
7

suprah eh@qiHoRAl selectalis @Rrss hame beeniiesiiiter 08 exaaRle, tRiYeyhichupliows
cells tgullt?]@ﬁﬂéle ﬂtcé b?ﬁ?]%tt)@taglt Iglslg%/lﬁ u&h%ﬁ'ﬁll&?s §<§HH8 gﬁﬁze histinol in

place bEhldtﬁitmm&diaraﬁarﬁ&pﬂhm%emtﬁrde Nmi ]glhaatcﬂafprU S els 85t80470I 51 (1988))
ntiguous .ani no aci d sequepce from an ani no aci

Recendly e §seolyyigplegas etﬁéta%gnne%twwﬁrﬁh Wil sy ple prearkees as
anthoﬁ%m,ﬁ gﬁlcﬁ%nﬁﬁgé Ik 1@"§uﬁgra‘ﬁl‘§ G@JSS Gy ﬁﬁﬁﬁagé %ﬁi 19§§1@strate

er el n. Pmmunogeni ¢ portions nmay generally be
lucifeirmt,ebetngfwﬂdlyuseah gotverily tdqde:wrfytnankfnnqar&s bustalshtoapuantifysthe

su ri.zed in auI Fundanent al. nol o 3rd ed.
amount o trapsient p5 548 eattateweffngeéﬁeaéﬁebttg@“ {h poRcHic vsiap system

[ u L8N peptides for the

(Rhod%ﬁ&zhcﬂ ?/ye?%m'rseagggt H%}fs% 1:%nit I|3gg(r11 S )ém fic ant [ bod| es,
Ao 5 7S 3 i i B S B oo s s
also pfefseﬂt ht?é’pr%&'ﬁ@é flﬁcpélﬂré’ss#%h'?ﬁa}lr%eé'tb Qgédlﬂﬁﬂleﬁ | ¥8r exahﬁ)‘i’é’ if the

react wth the protein in-an ELI SA or ot her
sequenaernnodisg applyanmtldstos mst:rtercbwahm@enukctagﬂny sequehce, recombinant

unr el.at ed ot ei n gra an i bodi es may
cells cgatogi, SrauBo2s LB iteBir B e RS Hric R SR Iass o
AltemtaﬁGéW' &rker ééhe'c'iﬁ‘ﬁ@?%@d fn tﬁﬁ’déﬁ RMthQ @Mﬁﬁﬁﬁé’&&ﬁéoﬁii@ sequence

. protein Ts a ion that reacts wth su
under&tretqoaaephofamsingic pi'brmtbﬂ Expresaiohef ge mimkier geme mmtesponse to
st a al | ess,.than the.rea ity of the ful

induc g BT LT Bl grbrersion e Fadbmrbane o yelel

reactivity assay). Such inmmunogenic portions nay react
Alternativély rhostesils ardédy@naetin and @tmtssmt@sirerclsptﬂyrrncmtidc eequence may be

ent N Epr LT st B o o afpog ehr s {restl ititpeprpgsiues

includd Shul drd Wt hhﬂﬂfed%@'ﬂ)NKDDWA SrDNARK AQy b Haiéisyand prdtkini Hloassay
t he art, such as those described in Harl ow & Lane,

or immmqamut@mqnewb@han@u@z membeehe,(sobRiG), errlipUsdsad technologies
nua 998). For example, a
for el o Ak Ee R RER LA O 0 support. and

contacted with patient sera to allow binding of
A variginafipsetoedls {irideieatingandsimeasuriog theeexpraseipn bf pelpnucleotide-encoded

produt%g uyﬁgl%gerl]t;hgrb%o&}v 2 og 8? Sercgoﬂa??éﬂébo %Fs%géggg?rﬁge pro‘auct are known

in the 425 Exhprb afthile@hejhe-fink&Pimthaiisbest 4tBay (BLIPAEPar ed

using any of a variety of well known techni
radioimanpassaa 1A oindlisresgensean i wedicabhsorios @é‘c‘f&%n devassite,

monoggf?aq %‘a?e%qm%?tﬁl‘éﬁssﬁﬁ%tlﬁgng%?o%k%{lﬁraﬁﬁé&ﬁgs feh Ve d ?w%-
uences usi expr ession vector
mterfdfmgwpltb}ﬁastthtS@v@f pdlj‘l]dﬂpfidé shag b |plreft'1ﬁ1ed fme s@hé applications, but a
Expression may be achieved I n any appropriate host
compeivE biTdinE 2983 BRBAISe PaREPISYRLd T hescind AGRE RS &P Spscried,

amen SYRRETE ey SO SRR ISk 25 S g 1390

and Miadddxud e /. py. dkar Yetlek58: \aasi2 16 §@B3i gher eukaryotic
cells, such as mammalian cells and plant cells.
Preferably, the host cells enployed are E. coli, yeast
or a mammalian cell |ine such as COS or CHO
Supernatants from suitabl e host/vector systens which
secrete reconbi nant protein3%r polypeptide into
culture nedia nmay be first concentrated using a
commercially available filter. Follow ng
concentratlon t he concentrate ‘may be applled to a

- . o o o Y B L
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phase HPLC steps can be enployed to further purify a
econbj nant pol ypeptide. Pol ypeptides of the
W‘?ﬁ%ﬁbz i mrunogeni ¢ fragnents thereof, and? O/fB7006/004319

vari ants having | ess than about 100 ami no acids, and
: t
AU ol R 0 B0 A8 RGIS, BN et an
may blen@&tmmt\@nbhs)ﬁl&lﬂé acidGhd amyncsdciid hsshys. tMearmfd)r prEdmlcmg labeled
exanp such pol ypeptides may be. s the iz
hybmawloaforil’ﬁ?@ RSheReloE AEFFineagatanass felag W@Ofbwagléotlc?es elude
I
otsolAEARBLAE Exn R, 5 B Shlinelio 18Rl gt
Alterraddelg* the sequgheasi srgangrporttord thateafmaybe Geredbtord iﬁec&irdor the
Am Chem Soc 85: 2149- 21429(1963 Equi prment fO{
produateﬂrb?.faanéa%mq §i §ucérrveﬁarw§ PHBdN the aglo ARsEPEIATFigllY
| .
ovai S AP oC LR QUM BT oRS D ) ELRE 8 b
RNA p@lgmtasel sachcasr T, Mg, S Réhandriabuldduatclaotidess Thest proctduessmay be

Wthin certain specific_ enbodj nents ol ypepti de
condugied Aisnge V@ﬁemqﬁcemmrﬂakly ewlabfﬁ%fé §mt%hrf feporter mofectles or
r
B I
chromogesit apes segeiéacaibsisated) cafactarsy idubitdrs) nmagnptiopaticles,And the
fusion partner may, for exanple, assist in providing T
like. hel per epitopes (an i munol ogi cal fusion partner),

preferably T hel per epitopes recogni zed by humans, or
Host cetly trasgfosted witlex polyssdélegidelsequenot ef mtefesh rrevyr]nee:shumd under

ancer he i el.ds than the natiye re
condi GBI 16 ERrhe P Eriahant BEFo B o MRIP FHLF g SHvR. The
proteih eLPBY & ?écoﬁ‘i?)%aﬁf(&rllerﬁ% POsRRhANG &)ﬂtaflr&é?l' ifffacellularly
partners.” Gt her fusion partners may be selected so as
depentlimgionche sss@endeaand oir thz tectoy usdd. tAewpl by widerstoodt tyy thosedfekill in
rotein to b tar {ed to.desi.red i ntracel | ul

t he r.
the art SHIETHQREYIESTS SR PIREBPLRLF RIS 8 e dptaitiog mayde fhsigned t
contalﬂfsf%nﬁl $udiRES whith! dildci R€telibh 8f fhe I%Hédd‘eti polypeRtidy thfdﬁ%h a
protein.” Fusion proteins may generally bé prepared
prokagystingr sul@nsdmcd:etl egimiirgnee Dtherreterdbingnteloastiuctibns may be used to

ati on fer poreln Is expres
join sGEheRd Bhic e ARG R IIFT S A R e SRS T BTG
polypépiide@8aRcth WEXBMIIl figli@de ﬁaﬁftcalcﬁl S8 hibUSHEtesOtSRER purification
an expression system Briefly, DNA sequences encoding
facilitating ngmlpﬁhudg hy@mpm@é htngted'gy nirtal gheletihg peptides such as histidine-

tryptoeli&&ar aéuqﬁ%tgatsari%@/n%lﬂﬁcaﬁ ﬁ%g%ﬁﬁf%ggziﬁgi p{a atg%)&?elﬁg gssglugsn that

allow Pati HEERhiodemERIHANRE nlhmugoglbg@hﬁ dnd Vﬁetdbnﬁﬁn WA R FLAGS
peptide linker, to the 5 "end of a DNA sequence

extenmr&&ﬁmﬁg putificationspetendinpapey G@rpo&m@ne% b Theamnclupion of

f f Thi :
cleavEERKIEsoob RS abinhs ok SPUTEF AT 2 Br B ot igiivosen.
San DE@baCBﬁf Ytew&incheghsfdatiof HbeirNan@fth@&tcbd&Dﬁmgwﬁe may be used

| ypeptides. A peptide |inker sequence may
to famélﬁam We@catl@n s Opasegheexprrssipn wgqtomevsié%&mxnr@ss;@e@ﬁa fsion
proteng ggfﬁgpo a p%(g%{? %élg% of %ge%? n?%é {a ﬁ&lgllg acid nggc%g%g }ésélr%ir}e arF:syldues

S secondar

precedihg b €iiioie@6xin Suai edtefdkitabcl€ledvaplk site. SEIgpIEREENE fesidues facilitate
incorporated into _the fusion protein using standard

purifigatieh an YA ClinmoRiizagh metal ianeaffipity clogmatagraphybas degeribed in
e e
Poratl{t éthii ?ga? % %EZ I3??%f§b?ffl (ﬁb@% ga ? gnt@%khﬂg%Flglnla%@”sﬂgprowdes
a meanxfoe pdefyiggiht desirddi mﬂ‘ypeﬁ)ﬁde frovaithe ﬁrsmlnlﬂrd)t"cm t20 dacessionaf
secondary structure that could interact w thfunctiona
epitopes on the first and second pol ypeptides; and (3)
the |l ack of hydrophobic or sharged residues that m ght
react with the polypeptide functional epitopes.
Preferred peptide |inker sequences contain Gy, Asn
and Ser reS| dues O:her near neutral arri no acids, such

o ——y
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and U.S. Patent No. 4,751,180. The |linker sequence nay

e ly be from1l to about 50 am no acids i h
W@?@Qéﬂ%iquences are not required when the fiﬁgi‘/%gﬂ%wm“w
second pol ypepti des have non-essential Ntermna

h
veetod Hith &l RS i e KO, TRR LBl Bl P2 441453
(1993)he |igated DNA sequences are operably linked to
suitabl e transcriptional or translational regulatory
In add@li G OmbiRsht B?@&kﬁ&@ﬁ%th%h? ?%@pt‘icﬁ% P Fh%' 19{/<§1t1foﬁ l'and fragments
expressi on of are | ocatée
thereoef,eqageh@modnmddnyrrgret:hpepfhm syntkmzwm;g soﬁdsphasu mhraqlley :

(Merrlih Jodmot et e b a2 S < et Snithsin ma e peformed
using Bﬁnﬁfl?e% ?8#@}“&&0&9@&9'&&0%%d%?ﬁt9@§3 RRY YRapkibHeL, for

Fusion proteins ‘are al so provided.  Such proteins
exam;ﬂe,rqsmgsfkppdleglalgpsmnscﬂé IAsPeqteéc Bimtbekizes (RdrkintElget)h eklternatively,

an unrel at,ed enlc rote Pr ef er
varion| FRERBGINIE B4 SEGNFHID SYRLRRE By ind it ghemical
methddS &Pprdd&ee tﬁéﬁﬂpieﬁ%th%ol&{ﬁ@ proteins incl ude tet anus,
tubercul osis and hepatitis proteins {see, St out e

i vigio Pon DSV R YR oty us.V%tnh'pQrt

is derived fromprotein D, a surface protein of the

In addgfional ﬁ@b@dlmetsmrp@@ Fansirbeie AIIPHTISING ONoM metexd tB: galymucleotides
926 r ot n D d

ofthe Jebipt e ingioisE e e RSy ThiB e sehivel Roimg pny af variety
or well Rn@vn aﬁﬂ?@adh% Ss%vdi«laltcﬁrvmlaaére b3flimbd bBlodfoR thedfulsbse of Adtration.

a protein D derivative may be |ipidated. Wthin

frEB# O@g‘gerred enbodi nents, the first 109 residues
I poprotein D fusion partner is included on the

One of\tHe i éfe e miethods €31iAl @ivb ldelivey WP drdfondinublerddid seqhaices

exogenous T-cel |l epitopes and to increase the <
involvg khee@g oban adepeyirgsexpresgign wef(tplh uhdenpdrusepregsian vegior” i
meant%( R{chiRf! ﬁ&e%gngﬂi%ﬁsr c)onta;[rnﬁ% glrﬁiaéegugr{l%y gu%ﬁlte ﬁ,}t&r@) support

resen ion o e an O antigen prese

packagllﬁg lo$ the@oh&fuct bisd @) tPeipreseapolyukledtdd thet has been cloned therein in

non-structural protein from.influenzae virus, NS
a sensg BB ARLSERACI ORIty B 6@UTFe, In theeon(eK b rAnraatis@se consimet,

ment s that

expres@ﬁo(lglldcﬁggﬁﬁ E@lﬁp&etpgtl eth@?é{%g)rg(lh[cft S% eﬂ'ltthgs %gl n anot her

enbodi nent, the |nnunolog|cal fusion partner is_ the
The e)mr%s[sgnryem%g\ﬂnagsegmnet&a 11y e%mqr%folrxﬁ@ff apfadenovirus. Knowledge

AN r

o e SRR FR AT, 8050 (i IR A3 ONL s, s
substitvtian ef large piedeaoi a@enamrddBNAKmm\foragn ae‘quéa&e ubYd Akb (Grunhaus

enc the LytA g CGene 43: 265-292 (198
& Hor(ww ??95 ﬁygﬁ%ﬁv% e, tBpadsnoyialintpeinye Jwgcell)s does not

It P dHr {

el S IR R A AR EBHARNER, 1 egme

manndr ovitHohepatértiah génotdacitheAsbaddenevinised ae stontualiplsiabk, and no
anal ogues such as E. This &r qperty has. been

genomeJERrpInseReRidas bren JRIGRISLHHRE fK B Veampificatiey Agenovirus can
infect OXRAAS 8l @gmpélaﬁselgsfegméw ffu%r AR Iyé&%&%@ b ALFEAviral
proteins. Purification of hybrid ot ei Ms cont &l ni ng
infectiph epigsarsy® Aeflinkgdrenty taumildriseasd mhtae aCTite tESpin@erybdisase in
humadescribed {see Biotechnol ogy 10: 795-798 (1992)).
Wthin a preferred enbodi nent, a repeat portion of
LYTA may be incorporated into a fusion protein. A
repeat portion is found in the C-termnal region
starting at residue 178. A particularly preferred
repeat portion incorporates residues 188-305. In
general , polypeptides (incliding fusion proteins) and
polynucleotides as described herein are isolated. An
"isol ated" pol ypeptide or polynucleotide is one that
|s reaned fron1|ts orlglnal enV|ronnent For exanpl e,

o, . I

. o
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fromsone or all of the coexisting materials in the

stem Preferably, such pol ypeptides
W(Fgé?g{l%%(gﬁt 90% pur e, m)ré pr ef ergbl 3);|OaltO I easy(?’g(ggﬁ)ﬁmlomsw
95% pure and nost preferably at |east about 99% pure.
Adené%i&gl'%/ ;geﬂ‘ﬁ!:u.ﬁgﬁ ' abf% tgloﬁ@' ag % ﬁﬂe {rQnsk?@r \)e\?@r BE&qsé ¢ 1tsf19fd sized

one nto vecto I'S not a

genon@ef eﬁd&&frxwetnmﬂdtloanhﬂgh olmmewtde tﬂ'rgéiEd.d]lS‘ahgﬂmraldtl glenﬁmmrttyc Both
npositions may also, or alternatively,

ends qfélnq wira) ,geeqmqf eorﬁ@p 180100 @s%?dtaérrmmﬁegrrﬁpﬁm nﬁﬂewﬁs@ Qg Cis
clemel{R1cAS0R0 0! ol EnOA P L ERL e Mg A 1)

regioris@tiat gbﬂoﬁqlé @mﬂaﬁnﬁ ffomnt eamsciietionpiiees ahat iateodldl,dedJ by the onset of
fraction of bone marrow or peripheral bl ood

viral IBI%{{\ Tgplicatign; ﬂ{be gl égg%(,FcllAapch,E )aqch@ﬁsepr%tg]qs responsxble for the
regulatiol %F‘ ﬂ%x{ls%ﬂ ﬁéﬁﬂ)ﬁ@e Fr?lcg# Bhe bl 2 f80 lc@l?ﬂ‘l&rr@e %S’f e ®xpression of
avail abl'e Trom Nexe ﬁerapeutlcs, nc. F rvine, &ﬁ;
the EXegioal (E2AWnS E2By results Mothe Syriti€siS&Ethe ptofeinPlor eiral DNA
5,215,926; WD 89/06280; WD 91/161 16 nd WO 92/ 07243)
replicatjcrier Higeq Wofeyns are gBioPed i PN replF R 14 gsie capizaun pid host
r n
cell sﬂﬁ? ?ﬂ(?‘gggn ?99@ Sl"he:%acg}ﬁ.@{eg [ﬁst'?hl eﬂ% é r‘fu‘ﬁLAmé EH%‘??/ IC191r1tly Oé” the
viral o@ﬁsnﬂ peotéiny,end expressedonin laﬁhxe@gmﬂ%rm pmdsslmgg cflecdingle primary
pol ypepti de, and/or an antj e g cell  (APC)
tfanscf‘ﬁ%ﬂﬁ“@ﬁ&b’é%%’é@% Lﬂfﬁpr&nmwglpﬁn) e ?@ﬂ% e é% ﬁ@huoés
o b t
particPEFIL BITERE HIGAE LEINEphas@ AT ARt pncall TR 2 SR Rffrom this
promdt@rposfess pol-yipapite tkadeRTOLE sejokiyce \tfllileh pakypbpin pleferred mRNA’s
orpol ynucl eotide is present within a delivery vehicle,
for tragglatioras a ni cr osphere, to facilitate the generation of
specific T cells. T cells are considered to be
In a curpet bstem frecombipatyadepivirde isafenttaeedi frone hbmotogotis tebemBination

cells specifically proliferate, secrete cytokines or
betW@RIil shutileyeriar and IPF%VI% yeear Wehio the PRssib)e Esspnamatien between two
[ C

A e e e T e S
cntlcasl;tcaltsdlateda st.uegib nloqel ef viriofroraaa ipdieiduali flévjue aad ekaroiie utsgenomic

rel ease assay or proliferation assay, a stimulation
structyrgdex of nore than two fold increase in |ysis and/ or

proliferation, conpared to negative controls,
Generatich amipafsp@acem bf mpeurrémtcadbgoviﬁa vhctaissalich rzetyrebhcatlon deficient,

er f or ned, as cri bed |n Ch
depen@aﬁ@éﬁmqie@éie p@&ﬁ%ﬁ@@o sraeefgg?}) JVhicRy Was RS 0&!@?@ fiom Human
embr)@ﬁfc%aﬁéw:eﬁg b% %5 mI@J\'ffa%ﬁi%B{s%id QEns-[ltl?tﬁ}eiyse)éﬁ%s&eﬁl proteins

acconpl i'shed a vari ety of known techri ques.
(Grahan&tml A977). cSahte the d3irkgoais dspensablbfoniche ademdvimys genome (Jones

& Shegy R1/5) 48 ireg” GAEY LSV Gt Rl TG PP 20 ieE ety Toreien
DNA trhéimeg {HeE 1208 HEesHth %l&&?@w& mEvde! 199131 ﬁggature

thym dine incorporated into DNA). Contact with
adenopiohs/papackhge appronimatelyd 06 Vaoof thd 9ildrgpagenomedGhashi-Ghoudhury et

al., 1985 gAY sEonel e Spoi 2 kP PERNL Corpifed i R84 ¢

approﬂhﬁltélfl 815a¢R SDRIA thheis TeptRlehisie iCMRIEACINIES ©BERAS, 'tﬁ?@ﬁilammum
above for 2-3 hours should result in activation of the

capacity ekthe surren aderoyinue sledier in gnéqraYnﬁthorcava@M Ste oaéxgégtsl length of
the veV\@F eﬂlo € éhém SB% Iﬁh‘p C({e%?}sé&sl \?ﬂ §enor%ﬁ eg{a?r{; ég l']txeo\zlecgo(g Ibfackbone
and isald $otedd Vel tDEBofme cy@adkicity. ahlso,Bhé FeplitatiInQicBieiRhSy bfMthe E1-
| mmunol ogy, vol. 1 (1998)). T cel I's that have been
deleteg yirug &tlé@mmeﬁee%b%@lm% leakags 9hovirnl igeme expatsinn dpebronpbserved
or pol ypepti de-expressi ng APC may be CD4+ and/or CD3+.
Protein-specific T cells nmag8 be expanded usi ng
standard techniques. Wthin preferred enbodi nents, the
T cells are derived froma patient, a rel ated donor or
an unrelated donor and are adn1n|stered to t he

T T r 1 s o s o
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For therapeutic purposes, CD4+ or CD8+ T cells that
(grol ferate in response to a pol ypepti de,

8?0)? 4et*toti de or APC can be expanded in nunbBf TEPFREPO4319
in vitro or in vivo. Proliferation of such T cells in

_ . . : i
with e Wefn % A CRIERS b B o igRick B oF hifecRom ARAGD (Mligan,
1993)pol ypepti de, or a short peptide corresponding to an

i mmunogeni ¢ portion of such a polypeptide, with or

nfad KfdRePeell
Helpef LTS Ao SO ol lnPunlart el SRR Rl Khibi JoniE KRl pesls,
muscla cglts, figraptbpaietic édliser oéter etngn embryonrc mesesclynt bt epithelial cells.
pr.ol.i f te in the presence.of ar otei.n can b .
Al gl i ek b B SOt A (RBEHISAL of e TR g species that
are pegﬁ|skl§e FrShupeh! adgﬁUD»Wﬁs' Quct,l{‘@ell@'iﬁolu&ng g' Wekd!E@slor '&Hek Hdnkey
ut 1 on. PHARVACEUTI CAL ONS®I'n addi ti onal

embryenivadeseacitysmal oh eplﬂmhalerm:lls i Ay etatadcabom) tlosegureently preferred helper

for éation of one or nore of the polynucl eotide,
cell I‘WS% ptide, T-cell, antibody, and chenotherapeutic

conposi tions disclosed herein in
RecennilyraRmeezmlo(dQ%/)chmd abprvedmethiods forfogtturing 293 cells and

admnistratio cell anlna ei t her .al.o
propagiiing pdgutusA L O (ETH BH e WSS RaIh & HONAI Y PeTine
1nd1v131!i‘£§ calintd f 11k kilicahis Jfﬁmiéf‘ ﬁ@:fk%t(@&qimE r@émbﬂlcfgedgﬂ) testaining
he nucleic acid segnent

100- ZQ&pﬂ e§ sediuan. piidligveng stiteing st @D g, ah@@blh‘ealsilty 1ﬁm§ﬂméed with

eopu gt LI SR S, AR S5 U)o

employad hORIORS ANRPEH SR EsRBEANE RS AT mddNih,Usladdkd to the
Chenot her apeutic agents effective agai nst aM

camelt ($Benig in 225G Eﬂenmﬁm ﬂaslnalfdabft statiopary, wWith wieasiabl ggltnbon for
t to.othe

Lo 4 Tk oo S ERPRRERAR BB SR Fredfiog Gud BFyHETRited. For

virus Sro@idtfonCédlls afiMRwRR t@fgﬁﬁ@ fo 4HRANZ®RRbAGEendE, talftet RAich time the
t ar get cell's or host tissues. The conposi t'i ons may

mediunhisgepleceddld 286 o thel forab velime) s adgugvmswédech@tmﬂ\doégf 0.05.

Cultufe§ B4 1ER SiabPrd D vERIghl TEVink PHEADHE yo R s FRESFL i fU0% and

shakirQéfifénce®@ foranb@en?d hvel y may be chemically
synt hesi zed as descri bed herein. Likew se, such

Other gkéagq %'{etthggxﬁﬁﬁiﬂ% tl!ile[i(%ggwﬁ% o EC 015, §%§ p??:%t}o%(i gef‘ctig/% ogfat least

conditidiRIlaeRbfive; #d nanas o€ fHealdbfoveras lv@cbt@xnf(s Soebelietad o B crucial to the
solutions is well-known to those of skill in the art,

succesgfil ipsactipe oo énvsphiemt Ths ady;uwlal@l reaydessfriay & the: 42edifferent known
serotyéggr%gérghﬁsr ALi‘sl Rgenogﬁ‘u;p g)'i)g t5 Bt ?’r;%r&gpn‘?(?§ ﬁ{e'p%}‘érred %tartmg

erei'n 1n r egl
materiahil dtdérg oBtagh a c&fdﬂhona[’@bﬁéﬁtfbﬁl&iefedtlﬂé h@stRRRUSvector for use in the
i ntranasal, and intranuscul ar adm ni stration and
preseryt rvention. istise ATPROGEISItyRe ¥ Brarhvman adaro\ipigbowiwhichya great deal of
i
blochérglgﬁl%gg%g&@[ h%)il?lfafl&f {/sg(\élg g@ﬂgélrlgg{ %Xrﬁéasl@%%?ﬁ ugerﬁgf& r%ost
constrhmmrﬁakdpyoﬁllig)adenSﬂiglstas aakeomt 40mg M b72f pol ypept i de
per adm nistration. 1. ORAL DELIVERY In certain
As sta' pigbgésl éf(ljé) }Cél? %&&g;ﬁ@ﬁgﬁ@g;ﬂ% b%?éﬁ&&@@%{rt%;rlqg%phcanon defective
and wdl:hmotmasd: aragdennvirg Bhregrminralhus As wsi;lUbdnmoisthemeement to introduce the

ositions may be fornul at d W.Lh an ert di| uent,
polymiTeqd e i B GePSsh BLeBei BA B° BN B ROmOMNEh By Fhushne
sequel?créE howesbeh ReiVed: HYwevef ttl%"ﬁdshlogledf%ﬁéeﬁl&ad}fth’é @onsﬁﬁct within the
they may be conpressed into tablets, or they nay be
incorporated directly wwth the food of the diet. The
active conpounds may even bgincorporated with
exci pients and used in the formof ingestible tablets,

buccal tables, troches, capsules, elixirs,
suspen3|ons syrups, mafers and the I|ke (Nhthlomntz
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its entirety). The tablets, troches, pills, capsules
and the |like nmay al so contalnthefollovvlng a nderb
W%%““@GHZE‘? agacant h, acacia, cornstarch, or gel E?T/H?ZOW 04319

exci pi ents, such as dicalciun1phosphate a
adenog r§§ &hﬁg{ al lsr}%(t: REELM o g‘?{\rh gﬁ?r? o'fﬁle é&l?ﬁtﬁtﬁbotﬂg tef’i‘éo(gim&qthe gene

aci d an cant

of i 1nte’itést PR sl hmhma iatiey ofthe delerdeRst Iegllongn Eg eéﬁlacemmhvel‘sors as
sucrose, |lactose or saccharin my be

descan:%b,)bl(pﬂ@soggéﬁlt (19801 or 18dherEH Eﬁél(?ﬁ W{lere @,helggf cell 11ne or helper virus
com 1}@%@5@&9&3&%&9{ cherry flavoring. Wien the dosage unit
P i'S a capsule, it may contain, |n addition to

mat erial s of the above type, jquid carrier. Various
Adenqytipg is FRgY & grameandayanipnlpic aad ﬁ?}nggs boad f‘aﬁgarzﬁe iy gitro and in vivo.
This AR AE B v pldifed R, CETIGL 1T CRRe ARt per
ml, andohct)eede highhy BifetivecThe u@aayple&rf abertdwrué\dsqsrnmp regfire lintegration

contain the active conpo se as a
into tlgevt)@& el 858°%Ee i‘{ne %ﬁgggp get&q%eﬁygs@ﬁ E[I9¥Us yectors are episomal
and, t}&fr@tﬁﬁer ?{é l\é@sgen oQ}é?tafﬁS‘ Hodt cAYO NG Gide §fi€é1s RsveH3eh Fapofted in
or ang rse, any material used in
studiepoémlmgomwwhdmkhg/pe adéroviros (Csleb el d.,0863; Top et al., 1971),
cemofaTESEHLLERL Ly Burs. and, subel ant Lol Ly DOR Lo G T
conmpounds may be incorporated into sustained-rel ease
Adenqimp aectoisdraveheenfusedrin aﬂciammﬁc g&'wqoeb«paéslsi}bn (Lévaem et al., 1991;

Gomegygoe 4o ST JeecEHe PRPTG (GG RUHOBY Tad 9 Sraham &
Preve§; 9'9’92’}" RHcetly, AnRdd @tutdh:@ sapRel aah retoldaant adeABPRS ddufibe

may be prepared is such a way that a suitable dosage
used fou gdnebleer@}m @itratfdrd-Perangudgt &dternerutietd b¥H ; Sfratford-Perricaudet et al.,

onpou ct.ors such as sol ubilit. bi.oavai I
1990 PP 1953t Sidfos it S &g obambifiru RN Gy R itatabt issues
include tﬁn@hfﬁea' 1h§tﬁ1at1§§ (W&¥ehfefPerQl. N899 1D RRESHEIR P Ci@02), muscle inj jection
consi derations will be contenplated by one ski'lled

(Ragot éferlal 991f pqmpdaplai mmgvmm:lh ipécirons Gdere iéc Geraird rlﬁBandcsmreotactlc

moculiign i &< Hyn e Bl Yoo “EoB) ol " mistrati on the

conposi tions of the present invention nmay
Adenqyiins ¢eetarsi mpay tyngmatﬁ ooy lpmn@rt asgnowirys. driterntivatyrthey may originate
hwash d nt fr

from agiur&oﬁ gB hg{n speglregleg gg]mnzegnnl% ﬁl%max éla\éff € advantage that the viral

vector® bl oy n&ﬁfﬁlﬂ%b& be hRttholdes f&”galﬁﬁtl HthanR@én%a8Biréulatthg in many
nout hwash may be prepared i ncorporating the active

human sipjastsi (spr e 'n Tatsis ¥ ecali2009) Sepedher. Pead; Hinybabeddafeprint]).
sol vent, such as a sodi um borate solutlon (Dobel 1" s
SQIRgmow)eUSBQI ternatively, the active ingredient nay be
incorporated into an oral solution such as one

The regramirasen it SoHP ahsinglestranded| RAApvimseprriiagsstesiged birpn ability to
conveR tl?«ﬁlr ﬁﬁﬂ%%oug{e squa (?e%rlﬁﬁﬁ 1hr1]nf%ctg$ %lis béJ C%rocé)ss o?geq'grdse-l n
erapeuti Ca | ye I've anoun on

transctiptidn (@ffih,NOLOQET Nm’eaﬂtm@DN@eﬁﬁn sﬁbryaﬁle‘gﬁﬁes ihfoa¢Miilang
agents, foam ng %g and hupectants. Alternatively
chrompﬁanismwwr@d ?Ctééylfth%ﬂ*ﬁ rid! pioteing Theontegragion results in

v S48 T s g, Sy OSSO O

retroviral geeomeaicontains d:hrﬂs gems,@g; pol;mﬂdl enehalesde foblcgpsidproteins,
del i ver the pharpaceuti cal HEOSJI{OHS di scl osed

POIYmﬁ‘@Ff’ePWYB% VEIP§ | COWH?‘P%% eqtiyely; ft peqgRcePuR] ypstream
r

from tRE %%geﬁ‘le cBﬁt"aﬁf)@ea s %@t gﬁipaékagﬁf%gilsg %él?]lggle 1ﬁ‘to.l'<Lm§15 Wcﬁf&hg
5 399, 363 (each specifically incorporated herein by
reference in its entirety).4@ol utions of the active
conmpounds as free base or pharmacol ogically acceptable
salts may be prepared in water suitably mxed with a
surfactant, such as hydroxypropylcellulose

-~ e - o o o o o - o
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ordinary conditions of storage and use, these
ons contain a preservative to prevené
‘V§F§§ﬁﬁgé m croorgani sms. The pharnaceuti cal OV kE2006/004319
suitable for injectable use include sterile aqueous

termirrc'a?t geﬁtg zr cgleﬁcpe% ;glrelsc‘en? geﬁr{d f gH{i’%’}‘@tStﬁ? {)@ge}r&ﬁe These

Fapar At on o Steri
contarﬁ@{rblﬁ% Prosnodér dﬁd%ﬂﬁi@b%ﬁuéﬂdes fnd zﬁ‘ahﬁﬂtrecﬁméﬁ Gordiifbgration in the
ecifically incorporated herein by reference inits
host celﬁgrsme)/()(?of 1%, 1990).cases the form must be sterile and
must be fluid to the extent that easy syringability
In ord€XtoSoBstruct a Retfdvirabvestaph sudléid acidteheodingeind éransre@lligonucleotide
manuf act ure and storage and nmust be preserved agai nst
or polymicleotide seAusagas 9d infenestdninserted intoobe yual sergmediy e phace of
certalrp%?éles%@eng&qo &gfce a pgs fifaf fs rgélrc%ﬁgn Bgfe IX%Pder 4 produce

di spersion ne Ium contal nil ng,

vmoneta‘mlaégmgoc&lykm c(oetadmng gieygagrpdl armlrermmgeﬁmblm I\WthOht; thaldR and
and the |ike), suitable

liquid polyethyleneﬁg ékl
packaamgtcemagnqmﬁers@erstrua (Many gpyeh,d98 ). oWVhen 2 pregpwinant plasmid

contalmn 'agdtﬂl‘YﬁA as ee?}et?ﬁ\qral ﬁ@gﬁ@ﬂ(%r%é%gh%gceg ?sel{lﬁdduced

into trﬁeqalll llireotbp aalbrueﬂ ph&phste pfect;ﬁtet@a&e efdmplic}; [oies }Sdcﬁﬁlglﬁgl sequence
the use of surfactants. The prevention of t

b
aHOWSa%@ ROVA Hrnseript olghg mrpwaehwaﬁeldftabp ma@@g@@lmvgdmawées
which@Pd fh%ﬁlgéc%tteﬂnt@ﬂ% c%ﬂhf fﬂé@?tNﬁ?ﬁQ%?Rgﬁe%rsteﬁf(gm,efemm, 1986;
parapens, cnlioro SOorplI c aci
Mann tehikve983 al Theaneldia b@thmk@ thd: fbcmbmaﬁﬁl%&SWrms‘es ¥l thJ:n &Iﬂlected

preferable to include isotonic agents, for ex
oonr@U@ goncepiratedydind pisechios gerdtransfes, Bﬁtjewaéwgeraﬁtarwblero nfgst a
broad Bé‘ﬂé&? h??ﬂgtyﬁgﬁﬁg@v%\{eg ﬁr;iteg@ﬂgg glrrl](? étgglg L%?s%ﬁ ?eré Pl% (;irl]Ylslon of
host célty (Pasidupéreasl., amm num nonost ear at e and geI at in. For
parenteral adm nistration in an aqueous sol ution, for

GRS ARSI 71012 AL

develdped baseid onvthé bhamﬁ;ﬂnmdiﬁld:atlsalolf aectavigk bg dsecheitiext @ddition of

articul af aqueous sol |ons re es ially suita
1a°t°S$Eﬁ51d|“ﬁ§ ﬁoél}%ﬁ@ase“"?lﬂk’? a ‘cfa catigy, @ﬁﬁ Eﬁleéﬁﬁclfb ic infection
ofhephﬁkfrt@ el sqe@@gqgés ?r(gg;:ngbgeﬁ) d'irgl on. In this connection, a

sterl e aqueo at can be enpl oyed wi || be
own to fhose |II n the art in light of .th
A diffg8Rbnrongh S5 ossng St FsprbRaribieaovisyaeS was ety pbich
blotmﬁhea qhmlésrhgmkt aralfenbﬁi%%bao{,\@&'otéﬁ Luv& zhé%t‘ihs@@ g%e%rﬁ
ded to 1000 mM of hypodernoclysis fluid [ Jecte
receptaxt Wtﬂ@elsgi oplosadibsdiesevkre qvlupksid orn t(hsdamtlnezog‘rponents by using

Rem ngton' s . P utic ci ence h Editi
strepta} gt 5oyl TS0 CRBBO RGP Beloghiaomgadgiity mplex
class Minl lc1R€ HESE &S] thef %Mbnﬁﬁ&%rtﬂé e@dnlor8 vaRAWidr hemaR Eells that
t he subj ect belng treated. The person responsi ble for

bore thaseriswifaceraatigens Wittt 4n edotropinyirae envitrodBoex ed aie 1080).
appropriate dose for the individual subject. Mreover,
f 9r4 hrwioedssadirsy Blr@kd on, preparati ons shoul d neet
sterility, rogenicit and the general safety and

AAV Ridgaways %/%?rfg 0@@ & huyeske, 1RB4FDR @RoViDis, discovered as a

contan%ng r%fﬁasdﬁﬁd@ﬁ?gt%gl?s If1s aublchulfog%te(:t (bagglﬁcb di?natdg Sﬁelﬁﬁ%%% of

y incorporating t
the US lﬁiﬂﬂarf sspuddtionthat Hastloebeddinkpd ki difdave N isMl§dclassified as a
various of the other ingredients enunerated above, as
depem#%vqwert@eausreeqsrrmatlw is fencadeny ogtthg presenge pHy helper virus, such as
adenox@ﬁﬂe " d $rot e%@ﬁ(/ scﬂﬁt@d PSSRREEA ARY 2 i R rb@& ﬁgljagtgnzed
e vari ous terr actlve I'ngredi ents
sterile vehicle mhlch contains the basic dlsper3|on
medi um and the required othger ingredients fromthose
enuner at ed above. In the case of sterile powders for
the preparation of sterile injectable solutions, the
preferred nethods of preparatlon are vacuun}drylng and

R o

o N
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The conpositions disclosed herein may be fornmulated in
e al or salt form Pharmaceutically-acce e
W@é@tﬁéﬂzf‘%cl ude the acid addition salts (for neﬁé'&ﬂ)ﬂmmomw
the free amno groups of the protein) and which are
AAV ﬁ?sf &g 1}é’ls‘i£n&é&%&%nbﬁf¢aﬁlbﬁi§ eﬁ&%@id@éd 8 g}?)'té?ns VP1, VP2
ydrocﬁ oric or phosphoric acids, or such organic
and V@8 it6 forasarpicedahedralovieibh 6f 20 & 24t n dizarette (Muzyeskd & NMeLaughlin,
like. Salts formed with the free carboxyl groups can
1988)al so be derived frominorgani c bases such as, for
exanpl e, sodi um potassium ammonium calcium or
The Af2V DINA hyappeodiniat]y 4fdtilsbusbs ngalt contagsasoapen reading frames
i sopropyl am ne, trimethylam ne, histjdin rocai ne
and isgfipakeda ProcE Rsypldiere e P M genedn g BAY ginomeneep and cap.
i ] " i Lrh .
The rG R B G lbirh AR CRTRRAI b Rl whBfat DR fes or
capsideproein VPe-3. TEacH diRnivnat b Grshapedhagsn btyucdai Thededermdnalrepeats

a variety of dosage for h.as injectahle .
are the gpiyesesabal Gl %@nx?cga_e@fé% H@a{% | g€ chramasarna] ipieiation Therefore,
the Algmn DeRuSddas a &e%fd'rbag hI %11 Redt léggiﬁg §%§ﬁ%ir%gzﬁ%ﬂ\ﬂ§%1§ced by the

I spersion nmed a, es, coa
casseteendfi deaed for deliveay dThakt virslngemotegelttvs beersmientifier acamed p3, p19,

absor ption del ayi ng agents, buffers, carrier )
and ph pRITHG to gﬁgw%ﬁs@- ﬁfnrssva%?n oy PO P R acsuifhin
: ' : f j ive
POt e R oy o 2f0 JroRle R A b el
(Hermemyt &dvivarrkpi&B4)medi a or agent is inconpatible with
the active ingredient, its use in thetherapeutic

ThereGRTRAEI A FRMEs iHat ﬁrl%ﬁ%?éﬁ}le_?éa?cqllers%i @RJdg MRIPARGBiIAG bF ¥Eng rAAV as

ingredients can al so be incorporated into the

an exresspusvecionn@ne ikHiat pir mgeirémdnds fon delineringlal gena tciapegadst eito the
efers to nolecul ar .entjties and c osi t.i ans at do

host P8 G AR PG G 6t TESFRIAD TV Difel g P et whieh are

only 690 8NHRHA Vi gRh&hEATAR 18hvBH 5B in tHE vRISHE adeh®le £4.5a DNA

aqueous comnposition that contains a protein as an
insertiant Wialed thigreadtymgtcapacitwehdy pradnt dteobA Vi frorh idelivaring large genes, it

s Y BUBL o PSP R b G B8 R RRRES Afenon

suspensions; solid forns suitable for solution in, or
AAV sadgsengiagirchiorse of idglivedy pehioles duge forijsesefetyo nllicanisa relatively

r red. Th repar.ation..¢can al.so be enmul.sified. 3.
comp RiER oS R L coL S be PES i B At Seerihare
requirBi & MBKiEHE LAV . AARBAISE, IADVSs ARYpalRd gelat aN@hehsEdtiated with any

_intranasal sprays, buccal sprays, Inhalation, and/or
diseasgt ke repeevas of viswd Icpding yeqrehias|neigimiges ingyrunef rgactions to viral gene

del i j | e i ds. d tid
cxorefi i S50 HRRBSAPAV MG B0 FmgB TR ane

buccal aerosol sprays has been described e.g., in U

S9. @RERIRG, VESEORS S IBYFRESSION O REAES 5, 804, 212 (each

i £ RN [ ef in
Ot SIS ey o LR S BB B G SREREr o hon o e
deliverydf dliypaatlestidera@ palynuclestidestiiidhcésTakelivapecletVeédtors derived from
. 1998) and | ysophagsphati dyl - gl ycerol conpounds (U. S.
virusepgucdyas V@?%Q@,Wi@@ﬂé‘&%il@ﬁg;l YPAE&rabel 288 dlenyigyses, pglio
_ T . L .
virusel EhERERECyie) iy BRLipRh K, 306 Frachial adt R itk or
variowdehdmvaalyan cells KEriddaranmpfo89; Ralggtvay,r 1@B8B LOs et beyil, 4088; Horwich
ﬁg ort matrix is described in U S. Patent 5,780,045
e’ah( g cifically incorporated herein by reference inits
entirety). 4. LIPOSOVE-, NANOCAPSULE-, AND
M CROPARTI CLE- MEDI ATEDDELI VERY | n certain enbodi nents,
the inventors contenplate the use of |iposones,
nanocapsul es, mcroparticles2 mcrospheres, lipid
particles, vesicles, and the |ike, for the
i ntroduction of the conpositions of the present
invention into suitable host cells. In particular, the

e
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of the present invention may be formul ated for

[ ith lated i lipid ti
Wi B %2 Vesicle- a nancsphere, of & ﬁZLoL,ﬁ#ﬁstbgﬁmww
or the like. Such fornulations may be preferred for
Wit 5L EOSMERAS, R ANBERERLH ALY G SRRLAN sainet o

struct@te Sah@adelagsmship of differenr viedl sajueated. MatmfstﬂdlmOwee that the
eneral ly known to those of skill in the art (see

virus epqy,lg Eskainpceibility dox helper-dependentippekaging,and igygrse tf[gtgsgnptlon despite
o t u f

v 5o 37 R BRSSO s

portioh$1df the gbnhdihﬁﬁodbdlbé edplaakd withefotel gfmgnalmdmdtmahs’ﬂse) hepatotropism

Recent | osones were devel oped with inproved serum
and pgpiglenes é(lgﬁeafﬁ o) e PAticHiaTIN attlrac{) ngp%ﬁefoz SN “Sirected gene

I .
wansf 2 REARE EPELLISHT) nt ke e Bl SR CAICH Rec bRl FOAD) eone
into duek lesparigeBivirus genoenmt inrtk¢ ylace éithe pelymevae,) soufacermhd pressurface

of liposone and |ip i ke preparations as
coding, }RquARGER Itd*mgcoarala%f¢ o H%%ldaa;%vwalwvemmm cell line.

%ﬁ@ , I
Culturéi\?%irllatl ’ g@@}g‘f t1t@}s oglﬁ%%%%%f?ﬁlgﬁ%\g TIe sSdlécén;‘l’Ect lprlmary
duckling 5615at&d;8es Qtabe CRﬂt gant ebpréSBorBe8s dm@bt&dl foBat leadt@dtdays after
5,795 g ?0{1 Seci fically incorporated herein by
transfection (Ghang 674l 1¥1dnt i rety) . Li posomes have been used
successfully with a nunber of cell types that are
nérNtam-IVyRAﬂe@Cs’Dam to transfection by other procedures

T AT R Sl
mvent('i;(%ﬂ, Ltf%rex%%'\?Aﬁbn cé-r%?rglt mhdt bR {dredintd h BABOTRIS d@l‘i\?‘eri/ hfa§ be

l'ength constraints that are typical
accomplislzdd-ih aged] asl ei labenatorg peicedmses for presdomsing aelés loes oruis edo or ex

ef.fectiv ta intr duce nes, . dru ath & Martin,
vivo, g e 1qafpd of cafin et sBiRa s lFrareanbye: ongagteried
mecha%'is@@f(ﬁ d&h{?éf? ld ﬁh v1rlpi%%tloﬁ @@e&ttﬂgéﬁﬂ&%fdnccoﬁ&ﬁf& ?s encapsulated
kul et a enzymes (I naizum et al

in an mfmtlzmlraépalallcle 1990b) viruses (Faller & Bal t| m)re
1984), transcription factors and allosteric effectors

Once thbiepleddiorfcdMBire@MAS beehXiehl erled o 2hevddllitB Muddic GoidteHEQHNg the
cell lines and aninmals. In addition, several

desired ng@wfe@nde pi prlyaiclaotide s@uemmﬁyr’@ posiioped awt mpewe@sat

difer it stts) TBETEAT EPROUT gl (1] gleic i B B TRECOn SR iy B stably

integraﬁ@dl Irit& theQlendine of B8B&EN. ’Tﬁfstlﬂt@gﬁﬁbﬁ mayDéeh ee spbelflt &Station and
uggest that the use of |iposones is not associ ated

onentwctnwzeh@mPWﬁWﬁereﬁ@@b@nts@s(genwhmryem) oy Y e integrated in a

randoxjilgtg% épze%fﬂﬁgg%a?rié)é? gl%g}ltgtl%ﬁlo lmvertgfg pﬁ/gl nbbgéggr}f%( ?he nucleic

acid ny®eGtabPemaithindd 1ﬁ|’ﬂh@éﬂlﬂ%lasseﬁﬁdﬂeuépl§lﬁﬁal%@§ﬁélﬂ@em YSuch
formnultilamellar concentric bilayer vesicles (also

nuclei¢ agithsBEmENts P1 apEsOMgs %@@fie pasrrenqes vafficient tpspegaitanainteyance and

repllc;{VE\Y}Sn | ggﬂ?e%lg{)f or 1}1 ﬁgﬁ% fl’ooHnQV%l} th h cel?%%lg ai—l{o%hg expression

constri@ds delperddItN<k1\whd Whdicangliceded] the nﬁdﬂac agidgemains 20dEpkdent on
500, A, caontaining an _aqueous solution in the core.

the tyne of sXBression eonstipgicaiP¥edee to cel | ul ar nenbranes and
are contenplated for use in connection with the

In cert]aireexxelfddimemaa of iheinveatic@nhé expsession cohgryeepdrmplésing one or more

ng itions. heg are wdely SU|tabIe ag bot h wa

oligonjielgby SRIPOLBIUGISPHY SRR B8V SHPPIY GORSY 0 peed reqor@ommﬁ DNA
t he agueous spaces and within the bilayer |tself
respectively. It is possible that the drug-bearing
I i posones may even be enployxrd for site-specific
delivery of active agents by selectively nodifying the
| i posomal formulation. In addition to the teachings of
Couvreur et al. (1977, 1988) the follomnng
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lipid to water. At lowratios the |liposone is the
refer structure. The physical characteristj of
W‘F?‘ﬁ%gﬁr@g depend on pH, ionic strength and th%&f/]?‘l)m%/004319
presence of dival ent cations. Liposones can show | ow
BREAS MYt he REtho® mentioned
or plagﬁ{dge%p d-!sfetr%f {eh% actC)g%Hélfsét ﬁlﬁg g m?e'ﬁl@ rans? i oﬁ men r1]one
aboverrﬂnkleﬂhysmllly @F shdnhieally pemeeizibzd ihby:ell Teenbpdres & his is partlcularly
transition involves a change from a cl osel a %
X‘Fﬁ §u ensky et al.

applicgplgdpicgansfer ig vigiodut BRI lQyH| VIv UsE @S

{
(1984 RRR G e PR RO DR Rl Chcalt ARG be®
precipifages éntb lixersaridi spteeh efipdul tandrrewdoth mésdetr®nitratang active viral

i ncrease in errreallltyt i ons, s .and dru I

replicBih AT gU A EHlr BRI Redit 613 ﬁ(safiamﬁgst@é that direct
r

mtrapeMoﬁéea}lg@sctgﬁlcdﬁggid% Hos gflathgp&%@gfegi plé? ERHib @O Wb Rssion of
the trqnefeeted @erest Heiskenyiapaed tltahEN&“bglnoodmglar@nc bfimg@sstinmy also be

er meabi. | (.t Cholesterol inhibits this penetration of
tranngi’%{T‘g‘iar%rpllé‘yﬁB%ﬁf’i VIV INGENPRTSS {16 §FaC Fﬂfjé‘ﬁhol i pi ds nore

tightly. It is contenplated that the nost useful
Another pnb@dimeﬁmﬁtht inyestidrofor ransférriog iamahﬁUDerPhMﬁrtseion construct into

ot 0 S i SO SR SOLeSLer O o ThE, BRI LB

DNA 'c::Qite@ %R¢F8 I%E ecMe\ﬁo ﬁ‘h?ghr%%(t?taﬁb%n%ftflérﬁ & Pler@tcell dRbrBgks and
solutes, but SUVs are€ extrenely inefficient. SUVs

enter ¢l e‘rlthohEklamgathcragKlam ehdnd@&?)el&eyeramzbvmp farcgedlbriating ymall

e dist r| ver C om se
particlgSpusdieeS 5udnd: (kPR oues seliPLine g el VBlepes Bfeggee o
generﬂltél b 8lcitichPdiRlchf RNhY&lsl'n%r%ﬁ)ré\hH%ésthe mbi9 e $ordé EY RISl eft)90)

by ether evaporation and are three to four times nore
The nectrbpmu@mesansedshﬂvmcenmted apbrelogidalnmert substamaes auichi asi tamgsten or
1d odl i posone characteristics, an inportant determ nant
gold bepdset r appi ng conpounds is the physi cocheni cal
properties of the conpound itself. Polar conpounds are
Selected arganslinchdingthe duero signsqudetsscmtwsmwfp@tsamd @@n@bmdsen
of 1

bormbgghE st et OFome & af o 008 e ko8 et kb TR LTS e Pedifvs surise!

expostiitel YRS tidshie BF QI8N0 ekind1® APPINBvEMNPRL06 Betiv@BRtHR gun and the
affiliated with the bil ayer unless 1t is disrupted by

target P&ﬁaer at e dvoireasmpes Ukgain, N A sogedingd particHst geneypassbe
m,ef {1 rates at e hasetranltlon
aetivefd i R POt St ok e noed B utREGnt hE8R oL P

di fferent nechani sns: endocyt osi s by phagocytic cells

POLYPEPEDEGOMBOQBIIONR| i al system such as macrophages

The p%@%ﬁ 1%98@2#} 9 %‘fg{: ?’i%%gt%\/\;gbg HF]§ ;gorl%&%tigg E&mﬁ&sﬁﬂcﬁl%e ‘Generally, a

polyp&ltiietof @l intértioh Will®s .an doldiyd W?ﬁépﬁﬂd@ (orin@p6pd, GBHa drihctive
cel| -surface conmponents; fusion with the plasm cel I

fragmentrtheraeid deyyvadfeep piramsplianperiepi Rrefirably.dhe pelypenside is encoded
by a poLARTERAS 3k erk 0 icPloBA e P ARfepf o BT ARRAGHE

modeﬂa;eljz stangém bomimbmspto &wmynubiepil@lﬁset]aeme ldis¢loséd hérein. Alternatively,
ubcel | ul a or vice versa, W thout any
the P°é>§’§%‘ilf‘a@?bhe é?ﬁltfﬂeas |a|pﬁbs@s%decwhncb GP@Prises amla&uqvé amino acid
f
sequefe frordh il S84 bl MG BB R #lch boRRER A dhnpriscs an
entire fapii® auidl sadjuspeesdisalased déreimt r avenousl y i nj ected
| i posones depend on their physical properties, such as
size, fluidity, and surface charge. They nay persi st
in tissues for h or days, depending on their
conposition, and half lives in the blood range from
mn to several h. Larger |ippsones, such as M.Vs and
LUVs, are taken up rapidly by phagocytic cells of the
reticul oendot helial system but physiology of the
circulatory systemrestrains the exit of such
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| arge species at nost sites. They can exit only in
@I acrls7 where | arge openings or pores exist in (%T/ 06/004319
F&?‘@/ endot hel i um such as the sinusoids bfVTHE

liver or spleen. Thus, these organs are the

R

those senmesiaia®abl, ghhyarantdlienungkgy ard ed. p124a33947 (lr993) and references
tdtgeneral this.in vivo behavior |imts the patent

cite

ﬁliegbtslw tg#ln}q%%,glghgg SEISCIHAS 90%%@% dhgability 0 react with
mtlgebkgéagﬁo 8%?&1 ' Qltﬁetra%n%? 'Trcelll%lgg oBt1Bfes. A&qﬁgd hﬁr‘é{nu dftisera

I ver, spleen, bone marrow, an
and argibgdies are'l'%angﬁn mgcuﬁs” @fethey sdekificaldy biadlto an hmigem(l ¢.nthey react

with tgéﬁqmo in E A Srpiher | DRINORTHAY ABNGUS Eooe! Glegiablpith
unrelachf rPJB!%hﬁ t 9u<{l’1eanﬁ§5r9 TRy by pﬁ) 1es’§l§h§' ﬂ%gﬁ%fa?ecf@syde?@rlﬁéa%réﬁ and

osone sur ect t
using svetlikinoay tmhdlqubs An ugrrmnmgeam pzortmn ebaeMyf:ohacmmtzmg@n pmotein is a

receptors | ocated.on ar cel | pe S
portiop Sh4 BFAFH 4t bSUFE BN H MY Li}scaaarlaeéﬂwt I Syfsisnf ghgless than
the refczilg!)t ?}iﬂ}{eﬁﬁ lé}%mﬁﬁdé esliﬁgA)oalnﬁ/ad;ITaF&i #eka)é‘tﬁjlﬂy assay).

Such msnmmnuc@ongmstrmayrremt Memlmmchhs@ayh atvelepdttiattis similanto or
recting li.posones to rticul el | Mbst
greate {hep g Bl CL Bt HERETE ROWBERE . SSrhsostdPs girocgenerally be
perforhie@%&%etﬂécﬁ%lﬂ%ﬂo%ﬁto%e%f%?dﬂa&? @kllltththeoaH‘ 8licH &L{B@s%

adni'ni stration are al so concei vab Al'ternatively,
descnbd:ﬂsxm hhartarwt &olpaney dwiilobeléesf Atiaphmtamdéamaé alog§) mdc@ptzg\bl e

: C ul e fornul f the co i tions of
Anib Qe e bor el KRBE o 8ol PORER Sy che iapobilized
ona s@l?drﬁ%ﬁﬁ%nﬂ @oﬂa@tEdintﬁ pﬁﬁéht rs@rﬁrtQ QUG BIIiMBYT antibodies within the
Henry-M chel | and et al 7; Quintanar-Cuerrero et

sera tqailhp rh®8jlizBd pglypsptisle. élnbomﬁBSZ‘:)a map thendiedembued afdfteund
to intracellul ar pabs verI adi ng, such
antibof {6 (5 Rried e o BTty e SEESAS S Arm) | Shoul d be
desi gned using polyners able to be degraded in vivo.

Polypﬁrt@degraadvamr@amdlLgsmgl@pbw(fyamuqmof M@lldmnamdmmqucs es

t.hat ne se r ts are co ted
RecorthiRyi g0 spatifes Spisieiey SISkt or S ETrEybe S Raciy
prepar@@ FohVtheiSIeA saguetessalsidaasthy 0EawyF ?rof @f(pr@iswnlv%%ﬂ)rs H98& to
zur Muhlen et al, 1998; Zanbaux e
those q;a‘[ ordmany :ﬂqx]]éndt,hy agt Eg;pressmlg g@y@q@cluevqg in }aay @mropnate host cell

eC|f|c orated h A
hat b 0T R Rorm TR B p R R RBEPREE R el « DN
molecﬁfe&fuﬂ lehEsti e AREb B NS po fﬁléﬂiﬁlep SaREHE hbdl \¢eIN infRide Frokaryotes
vacci nes are provided. e vaccines will general

yeast, @ndrpighelecubaryobe celss suqhirs mramerelianceglls @mhpl@sti qeﬂI@nBref@altlh, the

host ca?s nﬂ)qg‘fedda{r? gufdch g(ﬁ%?ﬁn%mgn}maﬁ@p aﬁ]? ﬂt on t(ggﬁor CHO.

Superﬁdﬁ}ﬁi foa6suithlt hesthRBGE SysidmPwhRA ettt seo@mulﬁmw Potein or
response &antl body and/or cellnediated) to an

polypeptigg ée Gul ‘éfﬁtnilflj‘&]maE?%ﬁfﬁt eencsntratadhising e icammergially available

e A, AL AAR, SO, B OB g

matrixcsuop @slmxdaffﬁnty mszl*) or ai ﬁ)d ;exslemge eesth. , Fifrally, ené onmokd réverse

Pat ent No. 35 877 Vacc:| ne preparation is
phase GEL L %Fwaa@g@mpﬂfé@ .t<h furthsr PurdyRgPeompB#Ri PR LyReNideman,

eds., Vaccine Design (t he subunit and adj uvant
Polypamdlesaaf:th)a if(Ve89&), imRhapgeteragroaits thergpfsintliotires varights having less

than at\é/&ggO@ gﬁyx\é\cﬁ? :it1f;r1] 4 t({] %&ﬁﬁ%&h;}q@ ghg%}n‘ggé}/d% nrtnla)? leg@e/
bi ol ogi cal ly active or inactive. For exanple, one or
nor e i nmunogeni ¢ portions o45other tunor antigens may
be present, either incorporated into a fusion
pol ypepti de or as a separate conpound, within the
conmposition or vaccine.
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[I'lustrative vaccines may contain DNA encodi ng one or

e he pol ypeptides as descri bed above
W‘Fﬁ@%g{ eptl de is generated in situ. not eﬁéﬁgg@g%%w
the DNA may be present within any of a varlety of

gener?tgéi bggw | niﬁ‘b?ﬂé‘ﬁ %Jeg %g 1QbwRARE HRRE ¥f 5118'11{a 5811 in the

acl expressi on syst

art. Foaelagiple sacldpolyps@hdesxmaebs synhesizet asing aNylrrfethe usmgmmaally
delivery techniques are well known in thhe art, such %s
availablesolid pbaserteehsiauss sreh putha MarFifield splig-phasssypihesipmgthod, where

ammo% ds cﬁ% F}e%ﬁéﬁtﬁﬁﬁf &ééedlt%aa %’tggln{r%a?ﬁlﬁz) acﬂrbﬂ nefisgt ®iYrfifield, J Am.

I C acCl expressi on

Chemsyozt 8521490146 (196b) Hypomsan fyr aumnaeaqsmms df@olypeptides is
Bt S A ik A s R
(Fosté( gb{fr?/' &ﬁg Jﬁla me%ﬁ{;g% %égpf fhe ﬁéggﬁ{aﬁﬁfa%é?%hstﬁﬁhbns.
Wlthnlégé‘tt%?g géécléiﬂ qdrégér}érah?n 'ynufgtlﬂfgwx be @ dtrion grotin fhat pogprises
multifl¥ BEGBA RIS R GTBHORARRLR, RO cg&ﬁﬁgesta??ea%%%?wg’ e

ace or secretes such an epl t ope
describadhhgytia, anffan nerdlaed sdqueatce, suh ad\a &doBn asm@i protein. 28 Gision partner

13-124; and ha, et al,. M cr obi. ol
may, ‘éif 6¥3é’6l?1‘ﬁ’cﬁ551€t216(§’5‘3"%85 F&e‘tﬂﬁlﬁr fs%@&é@) immynologi¢al fiugionspartner),
prefer r essl onplsf"g/é‘ln!g %ngg@gﬁl?gi{%?q Hlpgx oigé{/r{g?h%pmtem

(an expmssmn enhencenpat }agberqwldmth)m thetratibe mymbnmot preteimeCersan
.non- pat ho def ect.i e replication.coppetent

preferthd (150N BT PE oYLl it 6hY SURRSSI b gl Blon Hners.

Other Eﬁﬁ&%@ﬁﬂ%@h&} bé‘éelec?é@s% as %@Hcrea@@ﬁg soﬁ‘ﬁl—l '\#gfg‘the groteln or to
86:317-321 (1989); Flexner et al

enabl&iBe paBein 03 bé mg@?d toFdesixertintretellalar coMamttmmﬁs 8Still fither fusion
1990),: S. Pat ent 4,603,1.12, .4,769,.330, and

partncls eintia glinnyro N EBa listapuribeaton ORGE Piptding 125 o
2,200, 651; EP 0, 345, 242;: WD 91/ 02805; Berkner,

FuSIOIBpmeemmaxq gemrzﬂlyﬁiea;rema’d Qﬂ@@ﬁ)mdaﬁbmehrﬁlqu@, 'mclmdling chemical

conju 188 f’gtt% ig’ f'ozsli'}g égglzeigrga edsékgtggc%gibgqpa&? g@[tel}gfalll'owing the

produ&[di‘lcof iNatdsed RSRR, re%f-ve YSAnSR-fdsed HRSAcih, thohdx Pegﬁgﬁ system.
Guzman et al, Circulation 88:2838-2848 (1993); an

Bneﬂy}ﬁlﬂﬁrseemenabs encpding R&polmpmge)gormmn(sm%l)c assembled separately,

.Techni ques for.incor oratl ession
and gy Bl e ot RRS Do bobhot BRI D epeteq encoding
one pdm@ep@aé corhPpéncht\A 1@vsda¢v&9 ob&ithoakeshp nd@ﬁnpe@%rth@%nd of a
for exanple, in Uner et al, Science 259:1745-174
DNA gengeme enneding iesgeendpplpshiide caepanqniesobe: th@e_admasf@mes of the
The ake of

sequeleif ity oPe. CRSERTEs sRR Rl BB Rt IR Bt e
biologidal bai\eﬂytd%oﬂf@ﬁméﬁt%lypéb@ddshe cells. It will be

apparent that a vaccine nmay conprise both a
I
A per L KOS BEE a0 e PR YO P SOERRES Y By

compdrieniibyla distagqearlfyiént tdedsuse thacsich pol?@&‘ptméffbmls Mnto its secondary
pharmaceutically acceptable salts of the
and tCH@FX/ FIRAwes: | ek ansptige lipkss sequense isivsprppsated dxte the fusiga protein

using §t§111cla§d F@Mmgﬁes%apﬂo%ﬁx %rtﬁghﬂ h gﬁl@ﬁﬁ@@%ﬁﬁ@ lhk’nkeras%&?é?ltc%?rhgy be

non-t oxi ¢ Dases organi c
chosebaspd onelieyfolls@apndetos: a(m)dthbe rabﬂmy 1 aiﬂpﬂ&ﬂe)ablﬂ: daaemided

conforita 8 B it p Hibc eeAUsEET e dADcoH Mieplyit

salts). Wiile any suitable carrier known to those of

ordinary skill in the art may be enployed in the
vacci ne conpositions of thiginvention, the type of
carrier will vary dependi ng on the node of

adm ni stration. Conpositions of the present invention
nay be for rrul at ed for ~any approprl ate nmanner of

o, . o
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adm ni stration, such as subcutaneous injection, the

W(garo%)le{ referably conprises water, saline, a] %;%ol 06/504319
A2 or a buffer. For oral adninistratibn’ 5%9)9
of the above carriers or a solid carrier, such as

functiffd] %hltt(%e’s ohfi‘l‘tféa ﬁﬁ?and%e@?;fﬁo&@ée%ﬁg?% YA £3) %R REE€of air)][gfgbic or

saccnari ne, cum ce Cc0Se,” sucrose,
chargéﬂi@@iﬁﬁéﬂ#ﬁhﬁﬁ'@hﬂb@tﬁvith}hﬁlpbéypemixﬂd)ﬁalﬁdicilﬁl q:ld&ge?dhbfeered peptide
. m crospheres (e.g., polylactate ygl ycol ate) . may,
linker gpqUsnpes @aﬁprb@)ﬁ%ﬁ 286 SFf Epiduesy r&tlo’ﬁreneﬁh BFYHERE ampinacdeds, such as
The PR 000 Bl AR LRPBARR. hERILA LUEY Ry be

usefulRatraployédss linkeB9nclA68thoSe igEopdedIn Mar28 el ;Gene 80:39-46 (1985);
5, 820, 883; 5, 853, 763; 814, 344 an

Murpleh @ dha 78 S0 oA S6io URd S 2S8R (T on ) RePatent NG, 4935,233

nd UFSTALBNE 761 P Ty P LRSS LBl 08T
amind acidsih léngtte dLiakératquencesTark yofrequiyddewhesthe fise and secand

host .. Such conposjtions may .al so conprise buffers
polypepiidgs haeanprapenbat Nep@nalaming g riﬂﬁ”@@,&&ﬁa&%ﬂ Be s} g geparate

the ﬁlli&loingpaomzﬁﬂsr Qi%i*})févfeg SSrié ﬁrt&ferfﬂye!" cose, mannose,

ucrose or dextran manni t o proteins, polypeptides
The e B e aces e S s R, PHie aigtsbpr ranstationa
regulagc%)r?te?éﬁgn% theal'g%LHXt@W ﬁgl(’l td resP@ﬁs&mié W@x?b@gﬁgﬁ( bEBNA are located

utes that render 't ormul ation 1sotoni c,
only Myptied’NA soqueneakhopdmgpbe ficsh palyperitides. hBintlaokydstop cedons required

reci pi.ent,  suspendi ng agents,. thickenjng agepts an r
to endyfrasBlighrid, BERBRPIOT Batingbin Serahib onl Beeios. rbe DNA
sequeﬂfe%%%@&in%mées@%rﬁrb pl§e.formul ated as a Iyophilizate.

Conpounds nay al so be encapsul ated within |Ii posones

Fusiof RioHBAEF 50 BHLACSHoy B8 PETES UEPTY? 4 ASRERGCY Adesgibed herein
togethePvith laR BRI A8 imARRo RY RS Rin. FPREALYYARB imARYIof&ic protein is

i ncluded. Most adjuvants contain a substance designed
capablefshiotinga redadl rasponsge nExXampiesrfsiich prateasah¢lade tetanuk, talserculosis

and b B OTRERHE e elen 2L B ek Bt T 31 (P95,

___pertussis or Mycobacterium species or M/cobacterium
Withig prefereed qmbmdanenss, anommualogice] fugiinipartdertiederived from protein D, a

degl,ycal.i.pi dated M. vaccae (;pVac")., can, be
surtacf RO R Shetle BERB Rl bt S B PR B T80 o420,
Prefer@¥3Pp@teilr Dedbtivagvd dnaitikeehsbrédeinaveptheatist thipd Bl &ie in (e.g.,
o Ad?uvgr]ttel( Di f coaL\z;\bor atori elssb,r Detrolt f M )t; Mer ck%mtem (8
the firgidy-igrameal d §0(INB pokna#ddBoandarproteiml derirathigenpay belipidated.

withi Bt sl SRfoR bt A P enfes CRPORIFRID fsion partner
is incladedorUEMNG Brihnus Wbro&ﬁie&h&i%lpwfbtiﬂ}é HitvdddRionsl exogénduk T-cell
. or alum num phosphate; salts of calcium_ iron or zinc;
epitopghandhtodnersrss theexpasessiondevsl ik yaokit(Bs dynicsioning as aa gkpiessepn
kSt onicall v.or ioni.cal i [ :
ennang4700 e 18 i BSES oB L B LR ot St A en presenting
cells. Dthérdasibe p@snersivodb deptvnr sthucturflipdotéinaffen énfluenae virus, NS
t oki nes, such as GWCSE or interleukin-2, -7, or
(hemagiininyg Jynicaldy: see Neaninal &lcqmina acids angused. qlthpregh different
' /i ' juvant conposition is
fragm¥iE ol ER D TEhelEE ARb sl RBE) 1 Febponse
redom nantly of the Thl type. H gh.levels of Thi
In anoﬂie{/ ﬁ@@egfwr’ﬁ%@%ml?gw}ir@ oft AR isythe proef kpewn 2L YTA, or
a portfoRkerbdt (bRYQAbIVRECARHNG beRioRS. CTh iFRdiwasthrh SUpScoccus
responses to ah adm nistered antigen. In contrast,
hi gh | evel s of Th2-type cytokines (e.g., IL-4, IL-5,
IL-6 and IL-10) tend to faver the induction of hunoral
i mmune responses. Followi ng application of a vaccine
as provided herein, a patient will support an inmune
response that includes Thl- and Th2-type responses.

Y e o o o s
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readi | y assessed using standard assays. For a review
t fam |ies of cytokines, see Janeway,
Hggf“gl ogy, 5l Edition, 2001. Preferred adf%bgﬁ%ogmmsw

for use in eliciting a predonm nantly Thl type

I
pneumo%ﬁo p%ghhsgfﬁ hllégﬁes I l&gég?}é fazarmrgﬁ eﬁﬁ’@? eac S%Enel%ase LYTA
(encodedrtppihe S H0Eye; IGenb 43264202 M%ﬁ)) A TAedd aditu\hytlh tha

al um num salt {see, for_ exanp Ribi, et a

19
specificatiy Hegradss Caﬁalnmmﬁwhap%@@gtygw backbers: e?h%fF erminal domain

o GALEA G5B SO P R p BB 05081,

analogues Buch asIDEAEL This propdriyehak been @tplcatedefnuﬂhe |develb;auem@fi coli C-
smal | particle size | ess than 2mmin |anet§
LYTA Wrﬁ%mdﬂasav frisedil e expeession gf Systqraprateins. \Reyi aa@ng‘ilybnd

proteif RN T AT oY T RT3 RARA L AEBRARRATRAREY) doskihet e
Bzotedinemgjz 1101766-798 ¢t %rzb)e dwWatinuaarafesred eaibudeneA§@ erc(arn/Bbman af

in aliposone fornulation), 3D MPL and

LYTA m,aas@s AREOFRATBEH Hito 8 fusiquopyofein. Lrerzmap@sgli lsaﬁ?an%w %‘F ﬁ -terminal
reglod &aﬁé@& g{rrlja gﬂ% 2‘78) n\s (yaﬁg'ilgﬁly a{)\?’al F%ﬁi} %ﬂ%{n@&l fﬁl:erpbﬁtes residues
188-3@.axoSm t hKl i ne. MPL adj uvants are avail able from

d axoSmithKline, Seattle, WA {see US Pat ent Nos.

] &l i Mecer: :
ingorbed B Ly e if g PR R e RRA R Keserved herei
are ’S‘ﬂm‘“cAﬁo‘"sobbeed”snodmn&wlmoémucmbade isrocher ¢leat 3 removed from its

predom nantly Thl response, CpG i.s an abbrevi atl
ongme&&nagpwee@tu Q5 S¥Haplg £‘?Pé¥ré3¥?8%‘rﬁ6$ P@ée% islated .1 tm&parated

from sorfdbrah m&ieﬁﬁhhg‘gﬁté‘faﬁ nehd neh:ﬁ}‘ﬁl"%' l"’}ref‘er such
escri bed, for exanple, 1 n W 96/ 02555, WD 99 488
polypamdleUalfe‘ at RasteabbuiNe9s pﬁ:eOﬁﬁreZlﬁl@femhﬂy 8t 18486 A& 95% pure and most

et LRSS RO, SSouEnCes, are s dsRctubed i

examﬁ@@t %%heﬁ @tBuhRERE tHaPfsGoY §9§1‘t Bf the daﬁarﬂ%ﬂ@fr@ﬁr}lé’nt
dmnistered in free solution together wth free

TCE@E@' gen (WD 96/ 02555; M uskie and Davis, supra) or
alently conjugated to an antigen (WO 98/ 16247), or
Immuhgthe%bahectowoanan&ﬁay hRb, ctUMBrmagvay, %[Hridé‘ﬂ*ﬁéﬁﬁ SpdcHR for a
Hepatitis surface antigen) Davis et al. supra ;
MycoleaezmnoantMem Snclecellaimay genexs!|XaE prepered. iBuiiro QWSA VIOOSNE

standai b RS oo <R4Relse a6 PrLPolel o B ferli ferdihgrl

blood [8tGOBRKioh @8 b&iSe ¥ 9 &f ?&gﬂﬁral %R)oﬁaﬁf_a%ﬁtle@aﬂdlﬁg @Eorﬁfnerclally
J.Imunol, 1998, 160(2 70-876; MOl uski e and Davi s,

avallable|qq1h§qmratlonlsgg§m 1 (agyhmh@kgx@) Sysﬁqm,tav@ﬂal:,je ét)erN@d:ll

Thera@eg %%3?1 @mepég‘f‘) ;quosﬁégg tl&g%rg %éﬁs Uoé Patent No.

5,215 Bo W 8906280t ad 91118¢16 arfd WD 9507003 ) MAlternahiv €1, T8 1sliRay be
used al one or incombination with other adj uvants. For

derived feamp ralated Ar enrRlairddwmaps tnomiumap mamsmelsecalloings eacilowes.
of a nonophosphoryl Iipid A and saponin derivati ve,

T cellsmah bastimaRtedonith Bablypeptie oRHlinaditiod HdVtuchsdtide encoding such
described in WD 94/00153, or a |less reactogenic

a polypeptilssand/eranantigen piseentng sl CARGEhata@ressestsuch a polypeptide.

Such %Fx&klgt%neié ‘B*zrfoﬁ'ﬁ q{?ﬁi&r Mg apro?Ga/ t§1§<?7 ﬁ%ﬁm%tﬂg Ipermlt the

erre ormul at1 ons conprise an

generaionl of iTosella kicht ecspplific Gir. thé\p@&péptﬂﬁ] defgrab)l(yt e;etpolypeptlde or

adj uvant fornul ation involving @21, 3D MPL and

tocopherol in an oil-in-water enulsion is described in

WD 95/17210. Additional saponin adjuvants of use in

the present invention include QS7 (described in WO

96/ 33739 and WO 96/ 1 171 1)4&nd QS17 (described in

U S. Patent No. 5,057,540 and EP 0 362 279 Bl).
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O her preferred adj uvants i nclude Mntanide | SA 720
S@?P France), SAF (Chiron, California, Um‘LS

AL | scovB (CSL), MF-59 (Chiron), the SBASUEBJOEQ04319
of adjuvants (e.g., SBAS-2, AS2\ AS2," SBAS-4, or

polynlggftgﬁiﬁ ﬁx@%ﬁﬁ’%ﬁl %o?%‘?r iﬁrﬁﬂ} tstﬂﬁll hﬁsmﬁlﬁ%%ggegf& facilitate the

generdtioarafspecifiaicellon, M) and ot her ami noal kyl
gl ucosani ni de 4-phosphates (AGPs), such as those

TSR BERELAN it gt SRlicariben el

specifidally brcﬂi_feratenmrqmecﬁblademmrlell margg/r creﬁsf evatguoeith thetpodypeptide or

expreS YA AT PAUPER o CHILROBHVSHIRg e G eusing any of
e
proliferetsarl dssay) aatimmidvionandearof aforatitangen foldn nmarease melyrsrsrasé/or

enhancer ang a sui.table carrj.er i.ent. .The
Pf°11f"c,r6‘|1&5b§f”%l%rﬁg tQuReERHY HENN 4’1 aﬁf‘a??‘[ 5@@9& fig1tEt @P‘gbasé%}'s may be
perfor?@ﬁt fo?%xzﬁnﬁlesés%e&qﬁ)eﬂ% @ﬂéﬁaftfaqr euhad i mes. 44: 1(%5 16970 (1%96&)

rimul ati on such as a capsule, sponge or gel (conpo
Altemaﬁvcpjw w@uoh af tlﬁexohfkmnoemﬁimleﬁs miaj be aen‘oﬁrqﬂishe(hb)sdi vaviety of

el ease of | o adm istrati . Such
know (e RGeSy Gi98 SR ek 66 POl B il B bF Betei By rigapiring an
ko 4 -labEIRhe [
mcream 1429- 143%%585%%3? a%ﬁp‘gé“’maﬁ. ster e%re%;o,fq{ °§Py2‘§§‘%§%‘ed
thymldxna land measuzingdhe sudwi ol st thypidang imcomnrateskintpyDNA). Contact

it R e B Bl gabs2o0 nem 25 g

for 3 -ggé% SRoIE ?esuﬁ‘?lll }:’gslt GRb %d HcrAL hﬁ&gnfe‘?ét?olﬁecff?tﬁé% 'cBn

rer matrix and/or contained wt a reservoir
Contastwsrdrasmrlbed abyvedfor 23chonesdhoold resudt inentivaioa.of €ar T celisSas
n such fornu ions a bi oconp

measué uq@st%@@ eolgne, a@@ysalaa%{ %h EW%¥§¢ HSrGRSe H]eﬁle ?evef of cytokine
releasd ger %w’i" ﬁf*"o? TFIQ é’m@ 1{1& %at"f]veroq’l'laéél 1¥at?091rk?éea@61 Céaﬁ al. o(f'urrent

ease Suc carri

Protowlﬁfndpﬂrdnlot‘dgysvd]f 1 pl@DBI)I acdellsl éha€ Bav@ heep hitii@led in response to a
yacryl ate, latex, starch, cellul ose, dextran and
polmmléer nowuctaorrér ool wyeptide-exprassingcAPEineaysbe GRf yang/or CDS”.

l
Protei FBEAADTREHS AP bO KRHEEL sl FOIRAY S fec? ORIt
embodiments] tho Tawetibarel dﬂ:ﬁ)/ediﬂ'dm Opticona |rélyt,ed donerdranniateldtéd @snor,
npri.sing an a philic conpound, such as a
and arﬁﬁ@@rsmfrregteth@e entéoléowmestenuba%ﬁnd fEPANgoN51 254 and
PCT appl ications WO 94/20078, WY 94/23701 and WO
For th&@{)&@i@%}pos&h EIMONEDSF TREHE Mt HONRAABSH FRAIRE BE S polypeptide,
hin'a sustai ned release fornulation depends upoR
polynudigetide be ABC cramblempatdredm nurhierreither ianvdresmpigoted Proliferation of
urat.i on of rel ease d .t.he natur of the condjtion. t
such T i G o, fegonltitee Ty Sary ot v oy Sl ek gels can
be re-4pob& 182 pHipepEdE BPh QN&gpéﬂtiﬁe cBrrEpBAITRS 8/ Fhunogenic portion
conmpositions and vaccines to facilitate production of

of suchp parymc@teie, wpécxrw&loumlm pddities pbhisell groatth fzoteyet wich asror
ver es I hcl.ude resenti.ng
imerleEynr 2 ap Bt RS REES pP et eR A G e ong or
more T Gélls&hatrﬁwl%bﬂt@ﬁl tﬂé‘?re@érﬂ:@ lof @8proteid E@ibd‘@?ﬁaﬁ)&:d in number by
engi neered to be efticient APCs. Such ce ,
cloninge Mpthnsds forydorjag seliscaae Wyell kpawaiie thetast, pribinehide hnheng dllutnon
capacity for presenting the antigen, to inprove
activation and/or nami ntenance of the T cell response,
to have anti-tunor effects r se and/or to be
i mmunol ogi cally conpatible with the receiver (i.e.
mat ched HLA hapl otype). APC® may general ly be isol ated
fromany of a variety of biological fluids and organs,
including tumor and peritunoral tissues, and may be
autologous aIIogeneic syngenelc or xenogenelc ceIIs

~ i o~ o T . o " oy
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thereof as antigen-presenting cells. Dendritic ceIIs
(gre }wi%hl y potent APCs (Banchereau& Stei nman, é\la]

WQ W63 hEIN5, (1998)) and have been shown to be’ TkPloienossts
effective as a physiol ogical adjuvant for eliciting

[ c antitunor imunity {see
HAW@%@.@W@%MS Med. 50:507-529 (1999)).
In additiorgéBabédimeds e iptés@ntQﬁt/dnsloﬁayndémsl fdaniilafiéredf drse thave of the
their typical shape (stellate in situ, wt

polww@@memmﬁac%ggléénvb%% and ghemofhesansugic pwnngwms disclosed

L e ]

either ARinéLor fin ¢6mbinadsp ofithese oDﬁmder othemmoddlitms ofsheraph.
course, be engineered to express specific cell-surface
il t I
It will dﬁ&)g& t?trdgrsg{é)ldl tisugciaf%(a\gﬁl{/elgatgre %ggle&?i\%&& Hts %é] %@goglbl\éA) that

expresiesa polybeptizielak disalosedinsnéiampdyeiecadintiyistebezl iprcombittation with other
invention. As an alternative to dendritic cells,
agentssasovell, sueh ass ¢8|, @@eaﬁtqtawn ROARERUges RAvRTipYs Rhgraceutically-active

i e e

fact, thaga mkrvlttua:llyned limitao dther agaptbrteotssthatmyayba&saim iatlnded, fgivmmthat the
peri pheral bl ood, bong mar r ow, norinfiltrati H
additieg] REENLHEQ NetFARTEA SIEH BN Y GHTS ¢ SCh¥RpFoREAct wit %Watget cells
I
or hosf 993%\3.%' ’glﬂ’ét &)‘iﬁgju gﬁtﬂng ][rrag'ﬁgl s HeGRhivERl g‘otﬂhgﬁ oS Ythef %eehts as

sulta or For exanple r|t|c ce
requiradjn the gafticelae nistaate dSweh coimposibignsuady be pmﬁahfnomaiosmlls or

of cytokines such as IL-4, IL- 13.a or TN
other Piglogigal suieesofT aﬁteﬂa&lyt aﬁ’atte\ﬁé@t"é‘a’”b’r%hql‘ %tﬂ%éiﬁ%ﬂ“beg herein.
leevJ?éeo Qtth Elﬂ@ﬁé ?ﬁ@il YurtHeP3dmpes shbé’tﬁut"é@ |ot ﬁeljf\f’aﬂ!@(ism or DNA
rontperl hera blood, unbilical cord bl ood or bone
composiignsw may be differentiated into dendritic cells by
adding to the cul ture medi um conbi nati ons of GW CSF,
Formuthtioh of PaAnacelMallyl 288 Hab1s Bipibhts 3nd EARBARMNSYs WellRhown to

conpound(s) that induce differentiation, maturation
those aﬁskllgbrrothefaer ast is the defveldpment afisoitabdée ﬂssm@nﬂmatmcntcreglh@ns for

using C on aerglgt%gtgél o g—g{e:d ed ugfc’nsz; ﬁ%}ngy g\t:at;éa[trggrﬂ regimens,
mclud‘i’r&gs'c,C g ' Bl PafenRSAIVERAYEntRls WRIrdnaSKl ARG h 8 &M lar administration and

phendt ypes. However, this nonenclature should not be
formutaiont Typidally femmllatctmsabtnpp@mg iatherapeutieallyeeffestive smagwsieliver

about g 0t S0 Pl SLmel FR R PR st oty Sl e She o
aboutuoﬁgkm%m;&'@_méﬂgdmmt%oﬁorrel ates with the high

expressi on of Fcg receptor and nannose receptor. The
ééggﬁéﬁﬂ%%ype is typically characterized by a | ower
these markers, but a high expression of
In certaﬁt dpphiditiong ethﬁ?hﬁﬁiﬁh&ﬁwﬁﬁ&ﬁﬁfb‘éit?@h?dfs@lbséﬁ I¥e@dih may be delivered
activation such as class | and class Il MHC, adhesion
via oraimldénms@@m(neto gn anmta$4Aarsuclr;thesqyoramnwétmaﬁheafmnylated with an
inert (Fltt)leﬁtcol‘rllwlﬁt :%)n s mlla%Ei élil 6%:98 mFﬁ %Pﬁlegla;a?}'u 8 eélgﬁa)sa%m hard- 0t %oft-

Hera rans
shell @mmdja 1@ o Kiy@hdy Reddonis?edst® Mt tabfid) OF thémhaBe incorporated
her eof ) such that t he pol ypeptide, or an i mrunogenic
d"eab@¥$hﬁﬁf?%%9@%F ief.s expressed on the cell surface.
Such transfection nay take place ex vivo, and a
The aabzmomipbhm rmty ewm(bie ncocmorpied Svithgexsipddntd aranste ai tehd fonn of
: E d for therapeutic purposes,
ingest} B}ebseé f@p S, tm &9 Fapsuiesy %J1x1ré, YEPRAISIORE SYBIDS» wafers and
the hkté?i@ta%swhi‘ 8lall %@?t}?wﬂlgdét Ol 1998 105, PABR's B1118°0. 5. Patent
presenting cel’l be "adm'hi’'stéred to a patient,
resulting in transfectlon that occurs in vivo. In Vi vo
and ex vivo transfection ofsglendritic cells, for
exanpl e, may generally be perforned using any nethods
known in the art, such as those described in WO
97/24447 o or the gene gun approach descrlbed by Mahvi

AN L AN ™\
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progenitor cells with the polypeptide, DNA (naked or
naplasmd vector) or RNA, or with
Wéﬂﬁ(ﬁ éﬁ“%xpr essi ng reconbi nant bacterium or VPG TEBR06/004319

vacci ni a, fow pox, adenovirus or |entivirus

5 580§2€ gﬁéﬁ) §yﬁ%%rﬁ;5u'é9gt45g ?Acﬂ%ﬁecﬂpﬁllﬁ%yﬁf Ahled %e %)eretf%relgce in
its entre8Y.I TRIable SirdchBs Ipills, afBules and therlike rma”milﬂﬁctﬂnea)m the following:
Alternatively, a dendritic cell may be pulsed with a

a bindgp #s evm; tragagaath. iapapimh GPBIELD Opgﬁl%tﬁb .exmﬁ@pﬁr ghich ay digalciyam

phosphﬂ&rfﬁl@l%?%?ﬁmgag%ﬁg%@ﬂlta)f Q&rﬂts'taqgh &%&% Sar haﬂglmc acid and the like;

a lubri¢ant} subhe ntigns8ilihistedise and ﬁtsarleétenilﬂg ag&iﬂ,hsuaﬁ asaak®d, lactose or
anmpoul es or vials. Such containers are pr ef erably
sacchatiy may pe addeql o5 aflaveringagsnb seh as RepeeminG gil of winfgrgreen, or
t
chomy BB WAL bl ApERSal, IORTRLALRT TR D6

materials cfqhesbose Vel E ligsid céfricer Watibwedthicr raatedals mag berpresent as
phar maceut i cal TTBOSI tion may be stored in

coatmg? RtRVEE %h%y ¢ ahysm@a Enrm quh%ﬂwgf Hait. aE%r ipstaneegfablets,
I r

it S SIE b UL TRA R B B S R p 818 e

the actipecirhpduatiisocross & a‘@veetdnlngrugentpﬁetayleahdhyopﬁﬁzﬁat&me @s as

i f.each_individual publication or hent [ication .
Preseryghes b %ﬂﬂcf!eﬂvpyn%tﬁacf} %f»oqlxt;rrwaprayg? aYraloptseany material

wed D EBARRE SO0 G SRS R i D5 RGB ity

non-tdxiid inghé ambwmits amglogedni ldftmn, herapteesongfoualiamiay Be dfcorporated
understanding, it wl]l _be readlly apparent to one of

into systain a%%PquarPtr*Prtﬁ@ fgraulafions; ght of the teachi ngs of
this invention that certain changes and nodifications

Typicatiy these foanhaldtioas eduallwicoitemtbetieqear2jigrig S0pg of Mlhﬂzfgnbtyptaptlde

cope of fhe appended cl ai
Naturzg[n ﬁ'ﬁvﬁe‘?@’ éQéﬁf&V‘égggP%u NKBVh @ tBVaQ\%chfy V?eﬁl]ﬁ)mﬁf’?lﬂﬂn may
be pre?ﬂlgél' ésfétﬁgl\}mﬁﬁayt}){at it¥1e db&Hk i1 98 ob&ﬂﬁ:ﬁqn Qéy §#9kh binit Bose of the

readi |y recogm ze a vari et
compavmdc Fattorsaducipas mmlnbtysblbhm'llabdmj/ dndieglcﬁdmtfeld’e,mt)ute of

admmrirs?r%h];nlég)gq(giw éha?tgdfe R # alls?olﬁllg)é/ m?llgr%ggo g cgé@lqs@emon%yvﬂ?be
conterﬁiﬂﬁt%ﬁ rbg%b QRilIeh irf e aMo*f%félpg gsﬁ?haﬂm}é%ﬁﬁ@ﬂ ¥Rl Afond Sind as

fusi on protein forned bacteri um
such, auetreatycuf «ksagesmdneaanMdgﬁﬁerwndaM@&@lraMb72f is
constructed by fusing Mb39 and the N and C term nal
For or@loafdtxﬂlﬁi@ﬁaﬁl{n it B&p é’s‘itlc‘;rﬁldf Wl%pre%pﬁgeﬁldnerﬁﬁ@ Ql@émﬁﬂ@ly be
- Mb32 I\I-term nal end. Specifically,
mcorpprm@wnh ens orgmn@rfaacemetwntth@ fosmopfermouthwhshy Idageﬁwm buccal

tablet to%adssggo% st Efﬂgtﬁgpraﬁlggg ge?lr}emlgl FS é%qergggrgpﬂz a mouthwash
may b%/???&?ea ;indodpordiihg e %6ﬂ1\¢%91hgﬁe§1ehh§1 thé Hqulré’d‘ %Burgﬂ? aﬁ’ﬁppropnate

9 followed at the C-térmnus with
solventy-sueh a3 meddigo borasnsqlutéan @ebs!l’s-Sphgionp Amrmatzvelyr hhsacwa/s

. acco i shed b si.ng _se S ific - .
ingredfiit BER e MAGEpoblctt BRn PR RGO SBE% obf ponining sopipgyborate,
glycer(rﬂiﬂ%oté%&‘ﬁnﬁﬁ@ﬁ%na@@ GrdRpeisél 2ifa ddnEfisdedr &A@ NSa ﬁ{eratp@@tlcally-

Ctermnal ends (in the case of M b32- C and M b39) for
effectly@ PyRBRtER @ commPFitioR that MaH lf(qh@?)w%iﬁlf, bigtergeshanagivesDNvoring
agents o%mlng%%%MS élx?cgﬁtgrgé’ SAl%é Fﬁie%\én@-é-alergsgﬁ&% he fatsﬁlgned
into a @blee bﬂkdlaﬂlom['ﬁlltm nﬂiy H\dﬂl&%d(um&aﬁgon‘gﬁé ootherOdse dlé?daSlved in

H37Rv using PCR with the follow ng oligonucl eoti des:
the mayith. (5 ' _ CAA- TTA- CAl AATG CAT- CAC- CATCAC-

CAT- CAC- ACG GCC- GCG- TCC- GAT- AACG-TTC-S') and 3'

(5' - CTA-ATC- GAA-TCC - 51

GGC- CGG- GGG TCC- CTC- GGC- CAA-3') . The 5

ol i gonucl eoti de contai ned an Ndel
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restriction site (underlined) enconpassing the ATG
(En@@{ﬁ“ on codon. The 3' oligonucleotide conta éTr]/%gzo%E/004319
We P&triction site (underlined). These
oI i gonucl eotides were used to anplify Mb32C, a 396
N;%JA?&BE %R?,n of Mb32 and the resulting product
S

one o the Ndel and EcoRl sites of an

In cer@ﬁp@ﬁﬁﬁis%c&ﬁ@ (il be Besgrableito delver hedgsiaRhacadcdteomyositions
subsequent | %ggl neari zed the M b32C plasm d.. For M b39,

disclosqsicheres pavanfesalbh ingeHerduskys InFagus &y 96 BvagptrareRtoneally as

descn@%[@l%?étf%p .ﬁsg? &%ﬁ@i 69: Ps1EH 018 s 56,363 (each

specifically {nbBrpdF&ted \Aereit Hy- referericSin ffﬁéhtﬁ% ASRAuAds ST@he &tive
The 5' ol igonuc|eotide contai ned an EcoRl restriction

compayindg 2 fipelbaseion ebgrmagelogiceheacpepigble galiimpr be prspared in water

st LR35 BSOS RbSUORL 0l Il s e
prepar@t gxeglyeefol a:rqdldspdbyatﬂxﬂérmglycrm aAdeitaves Sheresiandfin blH32ader

usi ng .the predigested plasmd fromthe first step. The
ordinagy awuhtsonsaf StobrEsAnd y86, d@@e BYCPAREORE ¢QRta A Preservaliketorprevent

d as foll 5 - (5 -CTA-ATC-
the gr%.&ff’l-\gﬁgf"%?’@g o e T A e s s ) and 3'
The pé??mhﬂw@céa@wl@zhleé@m&s@b@ﬁé@w@r%r@r&mmusse)l.utions or
dlspergghﬁaﬁpstt&lgﬁyoglhéxg? ngé Eﬁ%ﬁggéng\ﬂ{gﬁg&p{}ﬁgi@%f 5&ARVinjectable

estriction’'site
solutlcnislogdmpeﬂs&mts (deS.aatamt 5;465,146& Gpacifitaly iacatporafdditerdin by reference

ollg ucleotl es des ghed to, a

. | jf 585
n its w?tv)orln il chpssahe iR amns: B eiee epqnédmat e fhid et srdent (R casy
syringdORR) Q. 1ttt BE Atk nd IR £ipidn 39 nia aQtru?éji(ljﬂs_},%\gée and

ned into t 320 M usi on asm
must ferprpservedrageinttathe oontarhinatisg a¢tmna:n“ dmbimer@hmc suchfas bacteria and

.t ations S thle verjfied b se enC| For t he
fungi. ¢ Thegariescap bg @solvgatedy @Frsn"Pe{k RgupHen afnpé%\m«ater
a
ethancﬁ%w@{eyg %Jé&gg p?oe% o%lég h’gﬁgkqorl]%é?@%e b coé and the like),

suitabferrarxalréﬂﬁﬁ)eof and/®t bé@tab&m&ls lI‘b‘O}b&D Mmdditynhay berMnt:anq:lETor

riv essj.on vect codes for i .
exami S5 G APatibi HCTrS R MBS RN et offalsquired particle
size mothg 8MNe 22 dishBrsidnent ibyeRe ué%roqL %ﬁrfaMrﬁé”z’ﬁMﬁ}égenthl %@%M action of

his DNA was then tfansfornmed Iinto the HVWS174 ysS
mlcroe;ngmasms odn & faciitatechbyl varsed ahtbacteemt amgantrfmigal tn@nksu foy,example,

and . manuf acture. Producti of Mb72
parab IRl o R, POREAC A1 FieenSeb 674 B e Py etseat wil
be preﬂ%craﬂ\}@ RYt1uds 1S%W£geﬁ%df0§%x&ﬁﬂalleoé@ars of @6&5@&“6&3 Prolonged
| owed by cell harvest by centrifugation, cel
absornﬂnosrolﬁ thei lowc(ahiemoufnosmtldn&@m)beabmugm aboutfouglan wsenn thr compositions
an incl bod Purjfication. of the
of agels ey Pl Ot dPt AR Gl B TRl g st
foll owed by Q Sepharose Fast Fl ow ( QFF)
For pacm@ﬁhad@gnatrht}on memmu@ousbsth@w afpacxamplQ ajﬂfrsolutlon should be
ra h ihitra te jozin
sotabfy YR B RERE Ay B (ol BB nploBlpdicnmuggont
saline be el These fefic @it altARSoRtiBnPHE S ddRM yatitabld s intravenous,
wor ki ng volune. The fernmentor is inoculated with 300
intrampscuddr, gibsplareous lapd Ktaperitgpeal gdmimgraionk imthiseeageeion) & sterile
{37 [ .
aqueo?sre r?l@rrﬁelhlsl atpg’toc%n (S)\é g@'lcgg?nwdg?)g %g&d&lﬁéc}j&%gé%ﬁ S{Phl? ndthg At in li ght of the
presenplisolosuter Foeekagipl€ @nodosige infdg Herdisserved dat RS fotUnGENaCl
. The orrp03|t|on of the nmediumis shown in the table
solutiqgeinghfingy 06 & HH0cBhfdnendemeelysisdlid or inisatepat Hisarongged site
at 121 OC for 20 mnutes or by sterilizing filtration.
During the fernmentation thesfernentor is naintained at
a tenperature of 37C. Air is sparged at a rate
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of 5 standard liters per m nute (SLPM. The pH of the
iumis maintained at 7.0 by automatic additéon of

di
w 3?08}{{]—2@%04) or base (NaOH). The fernentor i gPCT/EP2006/004319
programmed to control the dissolved oxygen at 30% by

. Ut O, i_cal adl Usty A0 [Welg i 4:

oin RS L A 30 5 T S g, 10351035

1570-C380) r Sbmeivatiation in@obaemaiitnecess&ilgobduerdepertyng drethe condition of
automatic addition of 1.05% SAG 471 silicone antifoam

the sup)ppt kesngciseaied, . Tharersopespersiblederadmipisiration,will, g any event,

deter o B Ve TR, g
adminigtratibe, grepanaivine shdudd meeonedity r mirogeniaitfy, Andxherfgbnefilesafety and
. I PTG i nduces, expressi gn. of the reconbinant gene
purity stangdends gs faquirgd EWEPApQSSftCéiqﬁBl%lpg@.s SRS
post-induction, the fermentor is cooled and the cells
Sterileingectubite/ebitis bye preprred by ingatpooatingithd dctive nompéurgls in the
.bottles.. nposi tion of Ferpentatiqn Medi um | sol ati on
requirgg amQgitig iﬁfﬁ@psmn@?mgveewnﬂ?évw@% %tg?relgg@ KAkumerated
' : bSe Buf
sbove Rt RARE Ry ey el SRAYPK, SPICA? SEPLRR arcjea by
incorpocatiigehepdriduk steciéib¢dsactiVh éngrediergs mtea pesedthide whigh cohtains the
. Mcrofluidizer five tines at. a .essgre gf 11, 000
basic ‘il,s,%@orbg}e_ 1ufp an @gﬁgwérie Qthes ingx 1(i:r}ts.f arg& %eegggl@rag(edgabove. In
the oo RO Bt 621 B b oML AP SO, s preferred
methods ef pepiretietarewhcuum-dosng aid fréezealeying dsebniiqsesr\ehiah yeeld @

t he supernatant.. The IB pellets are .resyspepded in.
oG AT HIeBT T 6 e St Y B HRTAE ol {DB AR, Pamgyprigysly
sterilel @tdrOY&utidh heRbf i fugation at 8,000 g. The supernat ant

fractions are discarded and the IB pellets are stored

at -70C to -80C until eeded r., further, purijfication.
The copesitiQns dissipset hYsIyPRLPe OHn?{?gedflPéi‘@Htr‘flé’eﬁ?léB’éPat i ons
Phanr?ﬁ&;ticmyﬁgceaiagge7s§n}\tﬂ£,%%&& tgi(e) Asleadided sﬁlﬂé(@oﬁ&auﬁnﬁma &fde amino

8 Mrea, | MM Bis-tris propane, p
groupy ofth¢ Brdtéie) and) whish arg fyened withwadrganic adidagyich as,i fonexanipde,

resuspended I1Bs are then stirred at roomtenperature .
nycrof oS B e oo BT o SHah oS s TS XL magdelic
and th8XikEashltd Brhb@Rith ey fréd caeskyRbronpSPansN&SEE dMell H®m inorganic

resul tant supernatant fraction is filtered through a
bases guchSisufor exdnape, soPaint, poBepwim) apmopiunt, galsina rea fertie %uﬁﬂomdes,
andsuféaCt inocnt?]at(ieorg.. The |B 1exttr.ace'&;}ri S a I.itfla to & cal u e like

o STl e s mnE e Py g, Sra g B tike.
Upon f@iulatiohOsotutiots vil e Admirs ftaret i & nimaéraoBipatible wilp®k @dsage

bed) previously sanitized with 1IN NaOH and then .
formulagion [ane fragush agiount us therapauticplly céfgrtien The fammdptigs dragasily
sy e Rl T e P, A0 P
and thediRtanm nants is collected for reference. The bul k of

the Mb72f is eluted in a single step using 8 Murea,

9 Pl L S-trd ne. L0 and . .

s uschdfly Qe el b 4d 0 AP Brndlph bRl Dehifen, comines,
diluen€d-EntitesicRial @ideankifigighyagehsBotohitkad aBgapiEeddl@indagents, Buffers,

a quaternary am ne functional group that is positivel

carrier- 30t ipag, suspangions saHPids.cwd thesler. diheusg opsichmedia a@r@gen%; for
: : £ [ varil.ous

pharm BRI olTRloh k8 we ¥Rl I3y TP H I hg
convestidrial gredni oz apent Thinsommpatdiie exthhlengtive hngpeditragitayndayin ks

used to separate nucleic acids and endot oxi n, which

bind tightly to the resin, fromthe protein, which is

bound nore weakly and elutes prior to these

contam nants. Additionally, this step renpves

uncharged contam nants and s31arge part of the protein

i mpurities.
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The 90 mM NaCl eluate peak is fromthe QFF columm is
| i o acolum (2.6 x 12 cm Aner shani Ph '
W@%%é)llg-gf‘é 63 nlL packed bed) containing Macr oP?%‘gf/ﬁs)ﬁ’%mO“w
ceram ¢ hydroxyapatite (CHT) (type |, 40 uM Bi oRad)

reviouslv. sanjt | _ i N .
erapg PR bRy "kl AT 200 BB o el e
incorpd€atédMntd Srelcbimpogitiomane, pH7.0). The flow t hrough
material (FTlI) containing the majority of the M b72f,

{ree.of ] (1S C y ' "
the pREE BB ATRIPL e SIS FEbSe L U poicions
do notprbéudeahn allsrgiobl diletuntéwardlrkactioh vhen aliministered @b shaman. The
in Buffer D (8 Murea, 200 nM sodi um phosphate, pH .
preparptign of ghgauspreamnositian tha cantaips @ireisin aspacFbyfongirgient is well

d A i t,.e C . .
undery@idinfthe B° TRRRARAG G Feombeloht ke iinjertables cither as
liquid polutibhcéat sugpensions;selip fapsrsuitatie forgokridn &l, vk swspension in, liquid

. conditions are found. The nodes, of binding include ion
prior taRehsecan e bsinsenanks. t hegnenagationcan aisahesatisiiesphat e
ions as well as chelation of nolecules. DNA will bind
t 6. Nisus AvoBuccanDebvgty sel ectivity for individual
roteins can be achieved. The conditions used for, the
In cergm smbedimenss, the PRarprrosutisal Gapesitigny, By SR dalhvesedby intranasal
' i T v ah: t
spraye b Bte, fitloh, GV A aEARBY Ay O HFIcRET B Fociot
deliverihg pandspmedeié bbills, ahd pefraizcwempoandncdirectly yo therlesssegesja nasal
pH, flowrate, and apbi ent. tenper re a | tored
and bugil JeErset Ry RGeS T AP 1) Gt ﬁ’@@&bﬁﬁg?g# ] U. S. Patent
5,804 217 (eh Spdt k] Meo T AT hor@MBSTeaRE RFERERY; Likepise, the
delivepeof drngeusingintlasasaHhidedparpdetesing (Taronega ¢rhed, 19 andd

repl ace, the buffer wt mM Tr 7.5..The .
Iysopligs R4ty PRl Fesmpspes i PR 735 Bal PRl ngorporated
herein;‘_“’t%&l'sireFe'?@:rif‘!'etiﬁ1 g?@mi-ryfy LA QRLIRLESIn Inlatﬂg gﬁﬁﬁrﬁkelft]cﬁ}t"érts. Likewise,

tration device th a 30 kDa nol ecul ar wei g
transnoucb el drg\dai@ryuh thieafortof atpobetrafiubroztieylenb sugolt ARdtrix is

solution jn 2 I S 7.5 1is filter steriljzed . .
descrifg 0 X Gafinf 780085 [efhcalbiinbdporaigieran gy Ay renss ins
entiretyh. Of the solution are distributed into sterile 60 nL

TG (pol yet hyl ene terepht hal ate copol yner) nedia
baottles, then frozen and . .stored at -70C. This materi al

2 ik g PR dBAT kR et e itinel DERTRS e 5.
In cerRPRABRLimBRts Qhe Mvertéfs dofiteplatd A% use SEhddon; natioddiBules,

net hod of Exanple 1 nay be foll owed, except that the
micropartiplesfmisxoispheaes, hpidi parteclgsPDididles, endithe like, foe Hpvintrodistion of the

H.s Tag. s omitted. . Exanpl ., Preparation. o 2 (2 ..
compwtéoqgg}he(;g%n{ iBveRsion Mltlo(ggﬁgbﬁ? Bgit iCHlIS. 211%1 p@ﬁgu[ﬁ%t/ze ccgmposmons
of the 9m5ﬁsméﬁﬁoywe fobrilhted @orrwieéﬂty%lith&oerncaﬁbmated in a lipid particle,

. construction of M/2 antigen was fhe reconbi nant
a lipogeinags Arivesielei ananospiesd, vne nadkiagiale o7the ke, was pr epar ed
by site-directed nutagenesis using the 6his- M b72f

Such fofa@REbMARLY B¢ peréretd(foe@e Bxasdatonlof parh&dentiedR-acceptable
Site-directed nutagenesis involved replacing the codon

formujagionset thg nugleisiacids or gantruets dscloseyl heseing Thie fermation @oéh use of

. . I e
iposos (AcBer S KEVELD 0PN A SRR b gh Sullfur .
1977; Woasreut] )1 98&sLaaithil 9982 tvhidH describan ehelelof lip&idintes Pnd asddpsules
. Mut agenesi s, S}gst eml. (Invitrogen), leading to the
in the garaeted anfibpticsthepapy Saripfracelplar bastqrial mfections apfd diseases). Recently,
oo e Bt & o A SO R s (Gabizon
gel purified and ligated into pET29a expression vector
resulting in the final recospi nant plasm d pET29a/
2H s-M b72f mut. After sequence verification the
reconbi nant plasm d was given
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the official designation pRIT 15497 and used to
transf orm HMS174(DE3) host cells. pRIT15497 codes
WQ 260981248 no- aci d protein named M72. Producti &CWPW%OOW

protein The sanme production process as described for
I I ,
& Papphfticioyfoss SR KRR SR EhollE 981, 78 PGS 3 4 B3 E6 Rpeciledny
1ncorpfo%terblﬂ¢ralhlb@'rrefm&ﬁcelm 1tsBemiretg) CRdrtHex ampbes ﬂlethédmﬁjlﬁmsome and
nodel of an, inactive/l tent state of M tuberc Si S
liposofritl kerrenarafions at BPRAh ORIERAFGS hﬁ‘@é?eeareweow %ﬁkura 1998;
rgu c ny. §h A0 S
R T L e S s e
Patentse56€21301. 8t Paiemlpﬂ 8868 andrighh @atenCﬁNSé&Z, eaxii spacifically
Col t en, turé 1979& 282: 207 8). SWR mice are
incorpopethhteia byretaingp M Shiige)-chroni ¢ state of Mb
i nfection, but devel op diffuse granul onmat ous pneunoni a
Liposarhes leave beérestd lsycdessfglty @ph amahmiedofaedl tpetiat are normally
resistagggt?fglg%%ﬁgragz })&gé}gépgﬁlﬂésglgc Palggl SI on%@élgl%gg rp%npalr}ll hepatocyte
cuuurmﬁaami@éafi)(kemtalgelnfe@aﬂl 19@@cmﬁblset {amevég"o?pm Addmon liposomes
accunul at 1 on ‘and scant ['ynphocytes {sée, Turner,
are frealof the]DSAblength osust@yttothaPat hthcal ©2 0ivdlybas3aq{ dielﬁ/)er}Qs]yiteﬁxs
Turner, et ..l nfect | n. (2003 .
Liposéigsyave Degt s e essneBiadrinroite Rendsr Qg ety Miatiny 1956
Heathtehﬁl 51‘9'863854@%9% etla2\RY8h. FRRHSE FRblig! [‘996‘)‘ @dlﬁﬁf@?&peﬁ’ﬁc agents
'atent M tuberculosis infection to eval UGate the
(Plkultehelr 2iP81), icozyahdsi (braaygumf efvtl/l) 72904 BE@ZIIII’@I ®ar/.6) 990b), viruses (Faller

& Balti nglobq, éggéﬁggg\ﬁrbs%rq%tﬁtg] &to&dzn% a?lgstﬁrgﬁ ltérﬁ,zqt\l}rc%&%t£ Q%qu 5? 1979)
into a V&$dt§ besulfuRddel Oinedafdl ﬁl‘ﬁiﬂalso hﬂ 208M@Ebh C@é{/é‘rgpéu'c%sﬁﬂgl%lcal trails
) containing chol esterol (25 ng) (WD 96/33739) and

ny
exammmg@lpmdﬁq@hwydss bf lipagomenvdiigted drugulplivery hhee beemisospéeted

P | jcat i 003/ 40).. -An
(LopeiBRESISH Figf- TR PSR PPty o Sepeied o B0 b digmare.
severalBu@ies Rig¥esti tRatitRe B¢l JfeipoddRR iPhbtts§cidted »Rhtﬁ Qut@f[m@lﬁne
doubl e strength ASA B. Each nouse received
resporiseq, éxti¢ibrey gohadad lqﬁah(atlog aftgr spgtepfic gcl@\teey ﬂ\ylon ,& Fukatsu, 1992).
representative tinmeline for establishing a nodel of a

Liposdraéseité fdvinetl Woer shdspholspidsthecdre aidpérSediahamatiédialmadium and
depicted in Figure 1. Day 1: Infect via aerosol wth

spontageoushiofogis| raw{ilamellar eppcemitic Hilarupsiples (aliodemngdonikilamellar

vesiel g (S NEEY ngetele o B @I%é%‘?fﬁgﬁ’%fma 4 gSqiaen of

MLVsResul@in tH toridtfoh df%ﬁﬁll\ﬁmngmamﬁ vesiBrk s)\«ai@w uﬁﬁleﬁers in the
shoul d be i mmuni zed with rMb72f + A (] B 'Da

range of 209 to$60iAsicantaining arnamiicos solutwodi the ®Itmul d be
i muni zed with rMb72f + ASO B Day 103: Al mce
Liposdi&sedt RSerhbl@nceAd @b ahem ¥t BearRd LehtBBplaliaUBt Rdn
with rMmb72f + ASO B Day 113: Bl eed for IgG assays
conneafin withs teipresgofi inventiomak ea@ptséeh@e@nmtldanmosmpn@they are

w1de1ye§; é‘t%lte%é lrbg{lll \A‘?‘;}tlermz{ug ﬂg?nso?ubg%ﬁ, ahcgets c?arrl] 853711%%%%@\;1\16 fnotlhe
aqueows, spécesﬁnﬂ@ﬂﬂﬁiﬁ? theftidal ét 1t%e1ﬂn 1espedlivedAcht i peseibROMhat thadfig-bearing

| eave 4-7 mice for survival studies Variation 2 Treat
liposomgyes may epbbhmRlgYed B¥ sibospeaific debivenytafagtiva aggalp bycelresrely

modif{/iﬁéth%’li})%sgﬁgltf?ﬁn O in 2 mce at each tine p0| nt and

mce tor survival st ud| es Var| ation 3 -"Rest
months - CFU i each tinme_ point
In addglﬁ)& tp ggvtgacim}ﬁs&é Couvreur et al (1977 1988) the following mfo?matlon may

be utilized in generating liposomal formulations. Phospholipids can form a variety of
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for survival studies Variation 4 ->Treat with

he apy for 60 days. Starting at day 30
Wﬁgﬁ%gﬁﬁ@z‘i. ons with r72F+AS01B i ntranuscul arl yg?T/.EmOJ)G/OO“w
starting at Day 60 Rest for 3, 4, 5 nonths ->CFU in 2
struct(Fef GinBE R fiodohER yeh B epBREL SO, BererMreor BE molar rati of
lipid tb @vat?0 Addys rat&sallid ]Ilmgoﬁlta 1£dthy pBﬁer-rechtruzrtmell The plopcaii t h
r72F+ASQ1B i . m starting Rest for 4, 5
charagtgnistichoblipasewes denead ﬁnpﬂw@%ﬂfﬁngmq thepresericy 0&5@@ ent
0 Vv f
cations s Bln SEENIDFhoRBIT B Spi ROk SRy gyt clevated
tempeﬁdt@dee Sndeﬁtgceabbd;ettlhailtlbﬂn ohechgnakpdly hhers thebcgarmeabikty. The phase
conbi nati on of chenot hera and g[biZZf +AS01B
transifioRINPLYaS # BhANGE from ‘hFlﬁFFéY Hydsre é‘é‘b%%é“(ﬂ@@ 3pghe gel state,
C e
to a logscl) phota, BLEFaLaB L, K '?94 ol iaer THR Cgoys at
charadiérisgio mha@}trari’sﬂtma temmrmuzeazdld\memitsm bﬂﬁfcremsaunt etmaability to ions,
si zeabl e M b72f-specific antibody response (OD of
sugargpndgkBgs- 1. 5 and 2.5) whether they received 60 or 90
days of chenotherapy (Figure 3).Spleen cells were
In additiorviegéraperhtucserRpasaretb pmtelne asn altdr ehrevdrmeatfitigroftlipesomes.

re infected with M I03|s The
Certalgﬁplélﬁﬁ%w@gﬂsw 25 e¥laghiAgHe £y BRI G oams P mmate the bilayer,

therebyCa0dIRE BigRk SRl JJ g‘ﬁé'a%lﬁt @@I%Htref‘ol Hrﬁﬁbl@b tﬁﬁgfeﬁéthﬁﬁm ofi5hétéins,
Ievespro uce y these cells were unifornly
apparmkylhygjabkleg ithre hosplpgipids(raore tightlpd)t incwhténifleted it tier mpst useful

iposogrbBRoEE AR o/ a5 A B P BACTPIFE Rl

denonstrated the cells were capabl e of synthesizing
The alaitity odrapesplutgs vaFiks betiveen digforans typepobliprsomss.i Farl cxemple, MLV

are m&%ggleyleﬁémén @gg %icgutegl- t %ﬁ&; %:A)gre?rbe\w &re]ffilc?erlq ' %Rf's offer

the adoﬁg%e%fqloﬁq é@néif}ﬁix')ﬂsreﬁrﬁéﬁmﬁﬁ%/ MQlzeRRRALULBRI AbWEFEr Windh
ASO1 whet her' or not they had received

compnohemitdﬂwcamze( ﬁldgmpgn@)e,fﬁ@gmqyng offlred (bm]arge uoﬂamellar vesicles

rcul o ect on and b t
LUV et o PSS b G APO T AT A Pt PTG g fficient a
solute%&hﬁhé\&tlﬁﬂM‘LWg t he percentage of specific CD4+
responses to Mb72F was neasured (Figure 6).
There seene chan 7.2F .
In b5 RS TR e B ABER AL PR R 8 57 Gy Sompounds i
BOHeRREARPYopRIHRR B Ble RMPolihdRsdID| Fillarddnipoasdy £é din th
theph?ﬁil S assayB(ol‘—p@g%rgS 7). g}poda ?Leg% oa;rt rI\I/tmg i nf ec%rlb%lpr:3 in the
aqueopfigpacescand r@mpojme}omwds bl@dpﬁ@ ﬂsélmgbﬂwv oftheryegjelsupelar

compelﬁ@s g.l"éel rg%\ﬁe{?ie[h{o#g72f S\{%% t\ﬁ%%?l e% 1S ?%Rg@rb%gnén%olar

compduridd ¥rBairl hffil T WS tHetb‘ilaS)ér ulss &X@ arsfuimit@ t@ﬁlﬁi@ﬂ%ﬁiré ate
that SWR mi ce are susceptible to infection with

expospigtie lipaprotdins. Bath fypres shaw maxmeum cHing rajes at the @hw trppsjtion
eraﬁXISe post Mb infection (Figures 8 and 9). Mean

survival time for mce receiving 60 days of

conbj nat i on chenot heﬁgﬂl was 170 days (Figures

Liposomes iptesact suithgellapiatfoppdiffgrenfingghanisaisi @ﬁ%%l%@ysha@pcytw cells

of the AP EE0 FEO R el CIMEIARGH I« Bormiiop p the el

surfackOgithiehBy gomsppcifit weak aydrepliobie ogel ediensnatib dsragy or By spec1ﬁc

sgnlflcantly different ( 5%cofide ce interval ) )
interagtipng wiBeep}l-SUFigre saTRRDCRIECRISIP YT ﬁh@ﬁgﬂﬁwarcsweaﬁaaqw insertion
of the W%)EH?&M Be Y6\ plaSmblrfiinieihd, Withkim@ldRbioR ease of

r préventing or treati ng tubercul osi’'s reactivation

in a subject, the nethod conprising the step of

adm nistering to a mammal akgeady infected with

Mycobact eri um t ubercul osi s an i mrunol ogi cal |y

ef fective amount of a pharnmaceuti cal

temp
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conposition conprising a Mb72f fusion protein or an
' ic fragnent thereof froma Mycobactey]
Wég@gﬁg%%;f the tubercul osis conplex and an adfé’@gh%opmmsw
wherein the Mb72f fusion protein induces an i mmune
: | u 65 o
iposof i EAHRSfs ACRTYcMach AR 61 AR o ABBL AN IIIGHE BN et or
subceNM1&r embianes, GRMiTalveRasviaouaaty asodiabacdfithelipdsoMe contents. It
tubercul osis. 3. The nethod of claim1, wherein the
often igwffiaplt frdeterming whichimgchamist s eperajtverand narg (thpg ane may operate
hod of claim1, wherein the manmal is infected
attheIzj}lt?ehH(I’g\krrul ti-drug resistant strain of M tubercul osis.
The net hod of claim1, wherein the, ma

The fa,!ﬁ ad @a&qsvlanﬁmmazvéaowx injegtediliposamesd % thsgrpshﬁswal
propeé@gs:’)lm i2d) $ultRly %frfa% fﬂ{ag%éslT 1% %’ ﬁbr&ﬁela Ms%b%g{f or'For

rém aéterlufntu ercu ai m
days, dependiag en mhdlmmﬁdsﬁﬁah arsl tlfioley prethicibie doange fremmgin to several h.

d 8- f S NO. 2. h d of cla
Larger/ ?r?c{m%l?é.sm? s o L35 a{?&?’%‘e‘g’t ﬁ%aﬁ?be&ggha%ppﬁg v&ﬁls of the
retlcuIB%oml sks?e?ﬂj b f?@%fogéém%ngt&yﬁ%ﬂe&%Ltﬁfn%E Iaxgof such

H's tag 1 rMserte ng the initi resi due
large s'ﬁhaesmﬁttmmﬂ sids. cThay maﬂ exinbidy én platdsevivdre l2ge openings or pores exist
) pol.ypept of SE I D NG 2. .10. nmet ho of laim 7,
in the Gapd wﬁnéwgelmﬁf psthg Swawé%ﬂitha vefor oTRes, giega organs
are the ﬁ%d&?ﬁh@& iRfof Gh@kEN dn NGHE Hank NEUIE BV abﬁ)aaer tlssue
pol ypepti de conprising residues 4-725 of SEQ I D NG 4.

distribbfiol bat sﬂrﬁtdn@sbquéstm‘cdthrghl}m,n thhhvemand tspleerivt 1m7g€hena1; tais in vivo
ptide consistin ? uesland4725 of SEQ
behay OB IS AR L U DROTAES 8 6 TGS CBE G BRURG

accessﬁlh@ td t‘%fr ke MBE TRSE %h@ude]tﬁe bIbBE, IW%Y @?féeﬁfbo?l'e %zﬁ‘}o]v\l and
wherein thé Mb72f 1s a pol ypeptid

lympho#l orghres. net hod of claim1, wherein the rramml i's a
human. 15. The nmethod of claim 1, wherein the adjuvant

Targeﬂ%ﬁ %kﬁ&ﬁﬁ)rjn(‘;traqmﬁtﬁﬁ)ngﬁ WHhsGPAR p?EsleHQmQEntﬁB' de@@{d should
171n aliposone fornmulation and 3D MPL and Q521 and

specifiriangeting e destred, neerth<bd§| anmavallable'fhrethmo the dceximplishedn &mlbodles

my S S Pl R b B P G AR s
to spediflb BhsEnRSreSeptéls ¥datc@rdn alparticdile RBItHROsuPfacE ! @arBbilfirate
wherein the one or nore chenot herapeutic agents i's

detemsearé@tgéxtomqmmos ghicalzpid calhdunfade@nmpnnemsthatrwey el @rmlcell cell
rst..adnm ni

of. ei.n \t he
recogrfos® iRefbia bR LD G ystis HsbRbitRY S S rave
potenttal memmﬁng npBsonetIIte bartietiarlcdNGpes. Mostly, it is contemplated that
intravenous injection of liposomal preparations would be used, but other routes of

administration are also conceivable.

Alternatively, the invention provides for pharmaceutically-acceptable nanocapsule
formulations of the compositions of the present invention. Nanocapsules can generally
entrap compounds in a stable and reproducible way (Henry-Michelland et al., 1987,
Quintanar-Guerrero et al., 1998; Douglas et al., 1987). To avoid side effects due to
intracellular polymeric overloading, such ultrafine particles (sized around 0.1 pum) should be
designed using polymers able to be degraded in vivo. Biodegradable polyalkyl-cyanoacrylate

nanoparticles that meet these requirements are contemplated for use in the present invention.
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pharmaceutical conposition of claim1. 19. The nethod
f clajm 16, wherein the mammal is first adm pj
W(?ﬁ%%}ﬁ%}a%%mceuti cal conposition of claiml, an f’/hg{ﬁg/oomw
adm ni stered one or nore chenotherapeutic agents over
I ; . e
such GoitEs 8y B pls BBy Fde. SR Qe SFORE RNy B H, 1080, RS AR Muien
et al., 2998 tZntbadx thal. IO PhteWipiealnca g s9as and BfS. Parntr$, 145,684,
is initiated at the sane tine. 21. The nethod of claim
specifically incomeorated igrendiyiigieaenee it 4¢ irely)-t he phar maceuti cal
conposition of claim1 one or nore subsequent
VACCINES. 22. The nmethod of claim1, further conprising a

nmet hod of prine and boost by, subsequently )
In certggpprfesied cpbgdimenticofdhe pressry insigrien. geandstapepiovidsd; Bhe

vacairf, S Byl b AR08 by SRPEL LI SO ABSEAT b a5 fhose
discusedatiolvednfcombjifacive mithrag immunostirhilagt. tAbanmuhassinsilant may be
reactivation in a subject, the nethod conpr [ si@g}g@ghe
any substapceghatanhanfes CEPOIRRIALES 3R IFERHARITCSPOPEA@Yibady, cell-
mediafid) tb W ERRBRNRLhHET HAGRHM TRl AL AR dfuvans,
eff ect1 ve”anount a pharmaceuti cal conposition
biodegradable micngspheres ¢d. 2] polakctc galaadiengndalipdsbmes (iftosvideh the
prot.ein or an_inmunogeni ¢ fragnent thereof froma

compQnd 3t HEPPTAlEH: Seke Gige & UYETPM ) DURRIFH WY i3> &drip| ¥accine
prepar%&{ Fsg%néljaﬁ QERKBSE R fMe%\% lef Foc\’vé‘lp&pl.ﬁ&{/ﬁ édd V’Q&%neaﬁesign
I nun resp%nse agal nst uber cul osi's, tHereby
(the sybueitand adygvin hpproatin i 295).e Rharmaatiiteal coddpositioas amd avdines
) ,og claim %% wherein the nucleic acid is SEQ ED NG 1.
withingtBe y¢ape RE{FRICAt BV EtipnInaY YFRFAiHN OHIET FRIBPYNGS.akfigh may be

R N, O 4 e B ot
tumor ¥t gens ATay THeepreseht) edhafinairporated 3yto wtfesien polypeptida ok es & separate

aci.d compri ses nucl eoti des 10-2175 of SEQ I D NO 3. 28.
compopnd, WE‘E“I‘?&EG SAMRASHI FFaCGRerein the nucleic acid is

delivered in an adenovirus vector. 29. The net hod of
Iustrathi vac@8es mag caitain A rucddmg omcordnors od éel podypegtides a

s AR B b SR 0 SRt R Bva
may bf@ bld¥BntaNthiR ARP 5L PYarfhPSEASBY s KRbwh 85 iHage & ithaAf skill in

usion protei’n or an mmnogénic fragment thereof from
the artaincMdogractes aaidrexpessianssystemis heactenio @nd wirekéxprassiop lsgstems.

31. A method far .reduci he ti f .
Numeitis 5RhETWBY SemHES 25 W ket hs e e h peitospescried by
Rouaﬂagsp@cke@omrbﬁimg@mm ShsPnh G- 1 43- OBV, artl FeBREices cited

infected with Mycobacteri'umtubercul osis one or nore
thereirg hpproprate pecicicacagxpressien S psternyeondajaithestecessity DNA sequences

t uber cul psi s.infection and an i nol ogi cal.ly . .
for expgRE /8% RSO SucH A BRAPRACRHP L AT GURpALFY FigheD. Bacteral
delivefodiifehisiingblve MeRdriinitettioRd f BIbaE B in KostaR11 (for example, a

I mmunogeni cfragnment thereof froma l\g;obact erium

Mycobgsteeives Betilluher Latsehacillug siraincioghiding BavdlusrCaldiette-&iverrin or
wherein.the Mb72f fusion protein.in es .an i ne
LactolPgElsThi) Ns P Ses bt Tl uleBle i B 5o BprmiliEng e et
surfacé BElsEetate Suble ah bR pePibeSRr Okariple Murieah 30 Vil 2R14084 BRas\Tienc

t uber cul osi s _infection. SEQUENCE LI STI NG
(2005) 77:113-124; and Raha, et al., App! Microbiol Biotechnol (2005) PubMedID

15635459). In a preferred embodiment, the DNA may be introduced using a viral expression
system (e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may involve the

use of a non-pathogenic (defective), replication competent virus. Suitable systems are
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<110> Col er, Rhea N Reed, Steven G Lobet, Yves <120>

ve hod for preventing or treating Mtub 0si
?"8}&%% <130> VB61507 <160> 6 <170> Patentlﬁéﬁﬂ’%“u%ﬂﬁ"“”
3.3 <210> 1 <211> 2287 <212> DNA <213> Artificial

cisclofi R XARP, R CHor iR 20T R B CPER3 1 a8b 1080

Flexnér?eZQP A@?JQl\DY Wkﬁl@' $ci. eSﬂ9L86910§Q(298'9)( BE:)mer e(t?zD) Va8 17- iZS
t <220> <221> m s eat ure <222> é&) }J
(1990); U.§ aRgterit Nozo4,603,41% 4, 769.330gand S 4RO 50855 A5 Patent

No. 4 ?ﬁ% (é‘g? 2299%5@2% 83%?: %2 %%)151 /% sﬁﬁ—ﬁeﬁakf %?%6%%@@ 6:616-

627 (lmBﬁ%aéﬁfaldaﬂl Ezl t&:ﬁénfca 252 ﬂB B&g@l@m%ﬁﬂaﬂhteaﬂb, Rroal Matf. dcad. Sci.
5 cat_ cac ac

USA 4125 500 (309 Rasw ielet el Pot Sk dgih et G5 Dot 9841562
159 o, Gy SRR AT Qi 51, Bee
73:120%-0261 @ 998)) Ticknigas fopihco@oraing DNA into such expression systems are
well known to those of ordinary skill in the art. The DNA may also be “naked,” as described,
for example, in Ulmer et al., Science 259:1745-1749 (1993) and reviewed by Cohen, Science
259:1691-1692 (1993). The uptake of naked DNA may be increased by coating the DNA
onto biodegradable beads, which are efficiently transported into the cells. It will be apparent
that a vaccine may comprise both a polynucleotide and a polypeptide component. Such

vaccines may provide for an enhanced immune response.

It will be apparent that a vaccine may contain pharmaceutically acceptable salts of the
polynucleotides and polypeptides provided herein. Such salts may be prepared from
pharmaceutically acceptable non-toxic bases, including organic bases (e.g., salts of primary,
secondary and tertiary amines and basic amino acids) and inorganic bases (e.g., sodium,

potassium, lithium, ammonium, calcium and magnesium salts).

While any suitable carrier known to those of ordinary skill in the art may be employed in the
vaccine compositions of this invention, the type of carrier will vary depending on the mode of
administration. Compositions of the present invention may be formulated for any appropriate
manner of administration, including for example, topical, oral, nasal, intravenous,
intracranial, intraperitoneal, subcutaneous or intramuscular administration. For parenteral
administration, such as subcutaneous injection, the carrier preferably comprises water, saline,
alcohol, a fat, a wax or a buffer. For oral administration, any of the above carriers or a solid
carrier, such as mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum,
cellulose, glucose, sucrose, and magnesium carbonate, may be employed. Biodegradable
microspheres (e.g., polylactate polyglycolate) may also be employed as carriers for the
pharmaceutical compositions of this invention. Suitable biodegradable microspheres are
disclosed, for example, 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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152 dy Phe Ala He Pro He Gy Gn Ala Met Ala H e
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e pa Ry B O bt 26, 336495 AR o
of indddng &klasPBrestrcyedAlysotéxig TMainphbeytSiesishseSincgtosgt g gt ¢
ggg age get ccg gcg gca agt etc ggc ate tec ace ggc

such GBSyl CE oAl S Lahely gt
buffergd)sal@me}, catbgh?dratea&sg t glgc@epmamﬁ)sg,(sycﬁﬁ)ééoﬁwtfdad) Ih-lamntol
Thr Ala Val Asp. Ay Ala Pro He As 5 Ala Thr Al a

proteins; patypeniidss ge gngl@&cgiégu@} s glycing g@tl@a ANt PAGIEROLYE, @s’eﬂng

agents%fughgér 0 y ‘%‘gm@g%’ L/gtgu@er @%0 %5 h&%l 11@“?3}(;5%%8 that

renderche faomlamg isconigdypoaicaryveakly hypan@gg wathchgblypod ofia recipient,
trg 440 Thr Trp G n Thr Lys Ser | %gléy Thr ArgThr_,
suspe@@g a%eﬁt chehing agEnts 9isl/a ORICSORYRLYES QHEmEYwel b compegtions of the

9€8mbbandzGhay? lated

prosrfffcih o f B e Bt 1 ) s
withinummsﬁnesdﬁl‘jg\izémkﬂ@hsnmgmgag{y.ate aac tec gcg agg atg
tac gcc ggc ccg ggt teg gcc teg 536 Pro Gu H e Asn

Any o§§ R/aﬁétg oM BmYESstifYflard AaFb¥ CI%ER) y&l Yo t§€ lvadlifes o8 thid Ri¥ention.
155 160 165 ctg gtg gcc gcg get “cag atg tgg gac age

For exginpley ey adjgyamy acaydtegneludeds SMostead)uvamts AbmtaiAl aesuBbtanddl designed to
protec{v%e a-rll-trigenAfsrgmsf’%ld\égtlabcﬁlls?n %&éh as J?urhlenlillmpllpyedromge g'r7r?11n]é§a oil, and a
stimulator of immune responses, such as lipid A, Bortadella pertussis or Mycobacterium
species or Mycobacterium derived proteins. For example, delipidated, deglycolipidated M.
vaccae (“pVac”) can be used. Suitable adjuvants are commercially available as, for example,
Freund’s Incomplete Adjuvant and Complete Adjuvant (Difco Laboratories, Detroit, MI);
Merck Adjuvant 65 (Merck and Company, Inc., Rahway, NJ); ASO1B, AS02A, AS15, AS-2
and derivatives thereof (GlaxoSmithKline, Philadelphia, PA); CWS, TDM, Leif, aluminum
salts such as aluminum hydroxide gel (alum) or aluminum phosphate; salts of calcium, iron
or zinc; an insoluble suspension of acylated tyrosine; acylated sugars; cationically or
anionically derivatized polysaccharides; polyphosphazenes; biodegradable microspheres;
monophosphoryl lipid A and quil A. Cytokines, such as GM-CSF or interleukin-2, -7, or -12,

may also be used as adjuvants.

Within the vaccines provided herein, the adjuvant composition is preferably designed to
induce an immune response predominantly of the Thl type. High levels of Thl-type
cytokines (e.g., IFN-y, TNFa, IL-2 and IL-12) tend to favor the induction of cell mediated
immune responses to an administered antigen. In contrast, high levels of Th2-type cytokines
(e.g., IL-4, IL-5, IL-6 and IL-10) tend to favor the induction of humoral immune responses.
Following application of a vaccine as provided herein, a patient will support an immune
response that includes Th1- and Th2-type responses. Within a preferred embodiment, in

which a response is predominantly Thl-type, the level of Thl-type cytokines will increase to
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tcg gcc gcg teg gecg ttt cag teg gtg gtc tgg ggt ctg

ac t gg 632 Ser Ala Ala Ser Ala Phe G n Ser_ V
W%‘%ﬁ}%“%y Leu Thr Val Gy 185 190 195tcg tgﬁc‘é(Fléz"a@?"“”

teg teg gcg ggt ctg atg gtg gcg gcg gcc teg ccg 680

a grea ?ext flpth ﬁle%‘yel §g’gh§% %kaeé ggglétvgfs og?{esé‘lsﬁoﬂn@s may be
readllﬁaﬁege@ ugigg saadard assagagF@tayeaies aftice ﬁﬁﬁhél’wf c‘yanlermh,asee
Met Ser Val Thr,Ala Ay Gn Ala Gu Leu Thr Al a
Janewzx,setzéo’"zw%@éwaé S@Bwé‘gé()(blt-t get gcg gcg gec tac
gag acg gcg tat ggg ctg 776 Ala G n Val Arg Val Al a
PreferAddaadfiivantdl far dserin Gicitiﬁ'gl B pﬁdamTt;antl@lT)hl Htepe 2SBbrid8 mchdie, for

s ST AL BB P
monoﬁo‘éplﬁﬁ 1?5 Ag{ L) L&ioNBily With af Ainfinem48l (&b Jo?%f‘ample

gcg ac c ttg’gdg caa aac ace ccg gcg até€ gcg
Ribi, gtad., BIRD, [mnnuhbleg}\hmi Inmnurkephaireacolopy oEBacterial Brsdotodins, Plenum

Publ. r ?- A' 30%399@5 2(?1222%@8 cﬁ@z@?i ,ga@a us é 9FSGOREA preferred

form c@zt}b &hfL QIH thléyfbrrﬁﬂoy afbitul¥in nhV g Sndfl ghrdgP sik foséifin 0.2mm
Ala Met 280 285 290 ttt ggc tac gcc gcg gcg acg gcg

in diaraetgr, god ita optiypaigpfacapufictpre isglisadoped Gi8 WD 84211 99X yAqudbas

Th Al hr.,Ala Thr 95, )
fomu%@n%gfgngq%ngjxggnﬁg&s@pgy 5kpréd éa?gldaatsgr Etgnt;%g g%% %eﬁi:nbed n
WO 9!&96% CEfén‘Epl%e p?éfgnédgﬂcgtﬂ\gﬁ?sé%lﬂ%@@g% %%0%@0@%%5 a

11posogxcdogmdatgmg @B{M@hgn@ 924aca hposogaacfoanela@@m ARG AYMPL and
QS21 %ﬁ(f al}(is it e%‘gxgﬁl'&gq?éﬂﬁ/{_@u gélsgn%ngoﬂ ﬁld vzaater e:mﬁafS sion, and

AS1S, available from GlaxoSmithKline. MPL adjuvants are available from
GlaxoSmithKline, Seattle, WA (see US Patent Nos. 4,436,727; 4,877,611; 4,866,034 and
4,912,094).

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

Another preferred adjuvant is a saponin or saponin mimetics or derivatives, preferably QS21

(Aquila Biopharmaceuticals Inc., Framingham, MA), which may be used alone or in
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atg aac aat gtg ccc cag gcg ctg caa cag ctg gcc cag
c cag 1112 Met Asn Asn Val Pro G n Al a n
worlo B A'a G Pro Thr G n 345 350 355 ggc a%(g ’5@@?"6’0043”
cct tct tec aag ctg ggt ggc ctg tgg aag acg gtc tcg
1160 . P p
com 0 1 o ol Rl Al D
combiaaoradfth @b@oﬁh@@)l@frﬁ lgﬁtAamd saEuhiIe dmvihﬂ@& sBClOasHﬂls cénnglnatlon of
Ser Pro lie Ser Val Ser Met a Asn Asn Hi.s

QS21 376 3DgdPhes daﬁcglb@égl ‘é{% 94(8813a6r # kg gf‘@ﬁtogﬁrgc p@gp%tﬂgon where

the Q%ﬁy BhcncRe wﬁ\}é%h&%gte}ggas,]fi%?c%%'i % r§§39d8 @gif‘%%gefned

fomuﬁ%n@&@nﬁﬁ@ anafl-mowatkit ém@eion aad t@@gh@ﬁlg Aypertigalarlg pgtent
caa ace 1304 Met Leu L Phe Ala Pro Al a

gcc
adjuvae £orm tiandm g HinBIQS Aad D AARL A tQPP %qlsm&z@llgleg”@ergemulmon 1s

descng?dglni\gg)ﬁﬁaﬁg élﬁ%% %gsaﬂégl %v‘éuﬁrg o?k% 19%&&% entlon

include @8 T@dysctbed HeW(0.86/33728 a@ﬁON@E%/ bgtl 1) aiid QB8Y7 g@scrth'eg in U.S.
C cc c_aac ttg ggt egg gcg 1400 Gy
Patent%\gqa %&7%8@%‘& %(%/ BBy val Ala Ala Asn Leu Gy
Arg Ala 440 445 450 gcc teg gtc ggt teg ttg teg gtg

Other @@emmntsggclgd@h@m@ngiedsAaﬂOZI(Sé@itAIRlalﬁfe), Svd (CHinon,
eu Ser Val Pro Gn

Califoqgp, Q@Epdcsggteﬁch%QMSﬁI@%FgS@g((@lggnﬁl 5 %S Serips o adjuvants
(e.g. %}?gs% A eAgr 9 SHAS- 114&5%}5%@?_%91 ﬁ\é@é ;%Jc;lp&&s ﬁz@k@

LCeu o Leu Thr 475 4 5
Rixensaye Bgtgiurgy D ayaa(Gyxaggmdon, YY, REeH281(Gonky Heyailtgg,gMT) and

t tg 1544 S AI Al Al P
other %ggwglggl %J%)S@rg;ﬁg% rpbp SP ?128854 g%;%g@ ose rd(e)sc(r-gilbséd % Sending
U.S. Patent Application Serial Nos. 08/853,826 and 09/074,720, the disclosures of which are

incorporated herein by reference in their entireties.

Further example adjuvants include synthetic MPL and adjuvants based on Shiga toxin B
subunit (see WO2005/112991).

Any vaccine provided herein may be prepared using well known methods that result in a
combination of antigen, immune response enhancer and a suitable carrier or excipient. The
compositions described herein may be administered as part of a sustained release formulation
(i.e., a formulation such as a capsule, sponge or gel (composed of polysaccharides, for
example) that effects a slow release of compound following administration). Such
formulations may generally be prepared using well known technology (see, e.g., Coombes et
al., Vaccine 14:1429-1438 (1996)) and administered by, for example, oral, rectal or
subcutaneous implantation, or by implantation at the desired target site. Sustained-release
formulations may contain a polypeptide, polynucleotide or antibody dispersed in a carrier

matrix and/or contained within a reservoir surrounded by a rate controlling membrane.

Carriers for use within such formulations are biocompatible, and may also be biodegradable;
preferably the formulation provides a relatively constant level of active component release.
Such carriers include microparticles of poly(lactide-co-glycolide), polyacrylate, latex, starch,

cellulose, dextran and the like. Other delayed-release carriers include supramolecular
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ggg cag attg %%gzgcgc a%g gf\:/gt gg g%} g%? efAIC agt ggt
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. 0] . Yal r.o..HS: .
bioveckpit (i cphBASE 2 Ml yd iRl colte o oPerblsS1nEh pblRaccharide
or oligoscchaiide afd &@ptiohdlly, g6 extgarl lalyer cwnprignmg ahGBghhiplelidt@mpound,
Pro Pro Ala Leu Ser G n Asp ArgléPhe Al a_Asp Phe Pro
such agjaphgsphobinil (sem 68y b8 cPatent Npad, lod gt @pd B@Qp appYcajions §EQ

s RODGRIO L8 TR T e R
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t C gcc 1784 Val nlie Asn Thr Lys Leu G
expec%g%u%éwﬂ% relogta a%the@aylr%pAgth@clyn@tﬁen o7l @%ﬂ(%eda%r@%ﬁe}/ed-

ate gtc ate gat ccc aac ggt gtc gtg ctg ace aac aac
Any of avad&32f dblivery yelticles May belemphspd Rithinsharfhyeutiadl cdalpositions

Leu Thr Asn Asn His 585 59Q 595 gtg .ate gc C gcc
and vageey, ta-fagilitate grodyetipn; qf@négegawegtj% lwngg%p%g%fd Qdpragfs
tumor%e&.glagﬁ%é@b%]igl% incfile Elut‘?g;‘?sdges%hﬁnf 0i1s PRPCYR SudH 26 defliritic

caa acc t gc gtt gat gtg gtc ggg
cells, matroghages,d8 celisc moagceygyest angtothet 8218 tBhtmanbe dnginddrad ok efficient

p Val Val Ay Tyr p Arg. Thr A n Asp.Val 615 620,
APCsé%gc}ggedlsg{l@/, gtlénegégoégg ggqulcgl@f m@é@ieség 1@65-@5%% ca]aaélty for
R
have aptjetugc effeats pogegni/oggt bagiagnawdogitadl ygompgtbleatith thgceceiver

aac 24 d Gy Val a Val Gy GQu Prpo Va
(ie., %fhea%gé%@p]g)@%k%gé agg@ng% g%golatedyfrom any oP a vaAety of
biological fluids and organs, including tumor and peritumoral tissues, and may be autologous,

allogeneic, syngeneic or xenogeneic cells.

Certain preferred embodiments of the present invention use dendritic cells or progenitors
thereof as antigen-presenting cells. Dendritic cells are highly potent APCs (Banchereau&
Steinman, Nature 392:245-251 (1998)) and have been shown to be effective as a
physiological adjuvant for eliciting prophylactic or therapeutic antitumor immunity (see
Timmerman & Levy, Ann. Rev. Med. 50:507-529 (1999)). In general, dendritic cells may be
identified based on their typical shape (stellate in situ, with marked cytoplasmic processes
(dendrites) visible in vitro), their ability to take up, process and present antigens with high
efficiency and their ability to activate naive T cell responses. Dendritic cells may, of course,
be engineered to express specific cell-surface receptors or ligands that are not commonly
found on dendritic cells in vivo or ex vivo, and such modified dendritic cells are contemplated
by the present invention. As an alternative to dendritic cells, secreted vesicles antigen-loaded
dendritic cells (called exosomes) may be used within a vaccine (see Zitvogel et al., Nature

Med. 4:594-600 (1998)).

Dendritic cells and progenitors may be obtained from peripheral blood, bone marrow, 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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positivesgells barveged from nesighergbblged; vesilienl eogitdoader hyge marigw may be
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1L-3, TRPo,/EDa0 Gighsd; 1PSY 11! @gzahagﬁ%ﬁbﬂﬁ@r AngfuaisPthat induce
cggccgctcg agcagatcc 268 Thr Ala Al'a Ser gntgtaacaa

differentiotton azeur2d 8y am?}lrohf@atmmlolf:ﬁleﬂmw@ﬂb PRT <213>
Artificial <220> <223> Description of Artificial

DendritROMADGR: cofn%m@ﬂtlél Qiegofigd s iMhRARE” dddettdatiiePelRa3Midrallows
M b32- M b39) <40 2 Mt Hs Hs Hs Hs Hs Hs Thr

a simpl¢ waptadiSenmingis betweanHwomell ¢haracteriged phardtypes. Hpwewgrythis

I\/Et Al a .20
nomengidy oy ol Bespsftt @ et a1 e el ad 3o
dlfferéﬁlﬁ%thﬁ' Infth&tuld ®endfitid Belur&Enarddt&izERas APE WK a lhfsth cﬂﬁ{cny for
Leu Ay Val Val Asp Asn Asn Ay Asn 50 55 60 Gy a

antigeAugtaya thWCﬁSglnghlcmtbnaayes Sath the hl@recxpmsaombéﬂsaeceptor and

manngLﬂee gec\%,gﬁozggge @aylrg‘pge |t36’eI-F {:yplca{ly qlglractelp zed%y a'_lower expression of

these markers, but a high expression of cell surface molecules responsible for T cell
activation such as class I and class I MHC, adhesion molecules (e.g., CD54 and CD11) and
costimulatory molecules (e.g., CD40, CD80, CD86 and 4-1BB).

APCs may generally be transfected with a polynucleotide encoding a protein (or portion or
other variant thereof) such that the polypeptide, or an immunogenic portion thereof, is
expressed on the cell surface. Such transfection may take place ex vivo, and a composition or
vaccine comprising such transfected cells may then be used for therapeutic purposes, as
described herein. Alternatively, a gene delivery vehicle that targets a dendritic or other
antigen presenting cell may be administered to a patient, resulting in transfection that occurs
in vivo. In vivo and ex vivo transfection of dendritic cells, for example, may generally be
performed using any methods known in the art, such as those described in WO 97/24447, or
the gene gun approach described by Mahvi et al., Immunology and Cell Biology 75:456-460
(1997). Antigen loading of dendritic cells may be achieved by incubating dendritic cells or
progenitor cells with the polypeptide, DNA (naked or within a plasmid vector) or RNA; or
with antigen-expressing recombinant bacterium or viruses (e.g., vaccinia, fowlpox,
adenovirus or lentivirus vectors). Prior to loading, the polypeptide may be covalently
conjugated to an immunological partner that provides T cell help (e.g., a carrier molecule).
Alternatively, a dendritic cell may be pulsed with a non-conjugated immunological partner,

separately or in the presence of the polypeptide.
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A]thogmuthgf%egﬂlgrgg %%%nélqrgha\?ﬁée%ﬁS cé}%i %']égn%éigtai%' W ot}&flﬁstration and
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Gn a Leu Gn n Leu 340 345 350 Ala"@n Pro Thr

ordina@ skilbliy thErart iMHighPoithSeaaclBegs eftbislinvenGby th@t gertaan Sl g86nd
365 Tr s Thr Val Ser Pro H.s Ar er Prolie S
modifjiafionufa i mads thehip ¥ithoussBpyibe Mot (RE st ir 1oBe Rbihe
append&d clMpts. Thr Asn Ser Gy Val Ser Met Thr 385 390 395
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Ala Ala Ala Al a 405 410E)A(}\51\/IPLES

The following examples are provided by way of illustration only and not by way of
limitation. Those of skill in the art will readily recognize a variety of noncritical parameters

that could be changed or modified to yield essentially similar results.

Example 1: Preparation of Mtb72f (no His Tag) (SEQ ID No: 6)
Construction of the Mtb72f Expression Vector

Mtb72f is a fusion protein formed from 2 Mycobacterium tuberculosis proteins Mtb32 and
Mtb39. Mtb72f is constructed by fusing Mtb39 and the N and C terminal portions of Mtb32 as
follows: Mtb32 C-terminal end - Mtb39 — Mtb32 N-terminal end. Specifically, Mtb72f protein
was generated by the sequential linkage in tandem of the open reading frames (ORFs) encoding
the ~14-kDa C-terminal fragment of Mtb32 (residues 192-323; 132 amino acids) to the full
length ORF of Mtb39 followed at the C-terminus with the ~20-kDa N-terminal portion (residues
1-195) of Mtb32. This was accomplished by using sequence-specific 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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Pro Ala _Leu Pro Leu Asp Pro Ser Ala Met Val Ala Gn

containetransliyRd sestrction wikq (vglsrlingdy, These qhgonvgdgotideswere psedeq amplify

Mio32Lps S Bt Eblrigh pr R 2480 edRs O AR B Gl ol eGne

Ndel a5185305RDs1tee of dihéxphssioAsectdl. Elgéaﬂmg-iwﬁ:h Bbcﬁil@h;i EBbRV Bhbsequently
(E e Asn Al a Phe 595 600 605 Ser Val Gy Ser Ay
linearigg th?Mtb?f%ﬁp@ryldVal Asp Val Val Gy Tyr Asp 610 615

R T e

(5'-CTA-NTG-GAATTCRATA- GT@GACE—TTGGGGF@C@TTNEE ) b3 ' §SACTA-ATC-

oar ST A0 B B 800 S8 6 B R D ool vt
e 0 M 8 B B R s

restricfiop sifd @nAbxdiinG@OTB@ﬁﬂl?Eﬁgthl oedﬁgrsecﬁreocﬁ)ﬁ/MM vaesranfglified,
P Val Val L 705 710 715 72Q
di gest%@n@réq?b @%934\/& -fraqae dq*ﬂ%{stm?ugx (g hﬁtbggg usipg the preczlgested2 plasmid from

the first step.

The 5'and 3' oligonucleotides of the N-terminal fragment of Mtb32 were designed as follows:
5'- (§'-CTA-ATC-GAT-ATC-GCC-CCG-CCG-GCC-TTG-TCG-CAG-GAC-3") and 3’ (5'-
CTA-ATC-GAT-ATC-CTA-GGA-CGC-GGC-CGT-GTT-CAT-AC-3"). Both sets of
oligonucleotides contained an EcoRYV restriction site (underlined) while the 3' oligonucleotide
also included a stop codon (italics). The oligonucleotides were designed to amplify a 585 bp
portion of Mtb32 encoding the predicted N-terminal domain of this protein. The resulting
PCR product was sub-cloned into the Mtb32¢c-Mtb39 fusion plasmid. The proper orientation
of inserts and the absence of mutations was then verified by DNA sequencing.

For the final construct, used for making the Master Cell Bank and Manufacturer's Working
Cell Bank, the 6xHis affinity tag was removed by PCR and the open reading frame (ORF) for
Mtb72f 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 E. 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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<210> 3 <211> 2178 <212> DNA <213> Artificial <220>

223> Description of Artificial Sequence: varj of
W‘?F‘?“Ph@“‘bn protein M b72F (Ral 2- ToHO- Ra35 or pEkrSisinssty
hﬁb32 M b39) <220> <221> m sc_f eature <222> (4) ..(9)

PR3 S8 A LBl AR ot

centrlf”uéaﬁﬁ’l fog}fiﬂd ahfisdlesiéh Bddy getlgl; <400> 3 at gcat caca

ggccgc gataacttc cagctgtccc agggt gggca gggatt cgec
- PuriBgiign it anelgeign baduEYla Dy Ry @b%& Ry (St
L R

5 dmﬁhgﬁﬁ@ﬁaﬁ@eﬁﬁﬁﬁﬁgﬁmgn@htggkmgg@@@ﬁﬁg@b@&g@@ggﬂﬂaagictcgg
catctccacc 240 ggcgacgtga tcaccgcggt cgacggcgct
ccgat caact cggccaccgc gatggcggac 300 gcgcttaacg
Fenn%ggﬁbﬁatcc cggt gacgtc atctcggtga cctggcaaac caagtcgggc
ggcacgcgt a cagggaacgt gacattggcc gagggacccc

Fermenghgonmapériaramied gf gt waiRkihgtvotggg The ferhattoiais aggalated with 300 mL
gat caact cc gc aggat gt ggccc tcggcc 480

of a stk Sovkulrect & S GlIRg9AE A3 L SFEUaNgBeihchs igogulum

t
10 and thk tfégglgglgggxgusgga%gglgcgzggg& %%@Sl?%glggglg%%n%@ Qér§lgag the primary

carbori ey Thrgconyiosyion 9t tie nyidfge Gishgan irgthg i ciatove. gly ggdioag
t tt t
compggggg%;g%a @g&gh@? éé gtc IC2CIQC g%g %Cr%l%%tes 09 t():y ggr%lzmg filtration. During

the fermentation the fermentor is maintained at a temperature of 37°C. Air is sparged at a rate

¢

of 5 standard liters per minute (SLPM). The pH of the medium is maintained at 7.0 by automatic

15 addition of acid (H,SO;) or base (NaOH). The fermentor is programmed to control the dissolved
oxygen at 30% by automatically adjusting the agitation, while maintaining a minimum agitation
of 200 rpm. Foam control within the fermentor is achieved by the automatic addition of 1.05%
SAG-471 silicone antifoam (Witco Corp.). When the cell density reaches an optical density (600
nm) of approximately 3.5, isopropyl-beta-D-thiogalactopyranoside (IPTG) is added to the

20  fermentor to a concentration of 1.0 mM. The IPTG induces expression of the recombinant gene
encoding the Mtb72f protein. At 3.0 hours post-induction, the fermentor is cooled and the cells
are harvested by centrifitgation in 1L centrifuge bottles.

Compbsition of Fermentation Medium

Material Concentration

Yeast Extract 15 g/
Glycerol 30 g/L
Magnesium sulfate, heptahydrate (MgSO,- 0.5 g/L
Potassium phosphate, monobasic (KH,PO,) 24 g/L
Sodium phosphate, dibasic (Na,HPO,) 32g/L
Ammonium chloride (NH4CI) 1.0g/L
Sodium chloride (NaCl) 0.5 g/L
Kanamycin sulphate 30mg/L
Chloramphenicol 34mg/L

SAG-471 silicone antifoam (Witco Corp.) 0.0005% (v/v) (not included in

25 Isolation of Inclusion Bodies
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720 ctgacggtgc ccccgccggt gatcgccgag aaccgtgctg
aact at tctgatagcg 780 accaacctct tggggcaaaa
‘V%é%%gﬁé%%g at cgcggt ca acgaggccga at acggcgag gl /EP2006/004319
at gt gggccc aagacgccgc cgcgatgttt ggctacgccg cggcgacggc
AAs t Fiy§i BGHQGaCL, 10 mM Tri
e o B i i o o b n e s

pH 8.0 gaidagvd daYdd redthidize®dc ogd cgdigyprthaadisabie ce@ahlgépadlthrough

e R R
at 8008 ? &“1 386 44, Ecﬁflé\sgghgé}%égg %rﬁi?t%@ dhé ﬂ'ltcglgfogtbsgleg' é[ﬁ? contammg the

ccaaca accacatgtc gatgaccaac tcgggtg
Mtb72f peatéin gageel1220) Ovmtegad)sj; bf tha cald dghoistregeains m:tgg smg:mgatant The IB

pells i v ot At DUDE G ger bR ach FEGRY e pEgfiowed

by cenlx%gatgglgigt% @82 gg ISt @%ﬁ%%%#g%g%gg%g%r%e?g%gg s Cpellets are stored

at -704toc 8°Cwoil geedat fye fgthecpwrifgattget gaccagectg 1440
accagcgccg cggaaagagg gcccgggcag at gct gggcg ggcet geccggt
ggggcagatg 1500 ggcgccaggg ccggt ggtgg gct cagt ggt

Punﬁ%tﬂ)‘ﬁt %nroté;lggccgcg accctatgtg 1560 atgccgcatt
ctccggcagc cggcgatatc gccccgeccgg ccttgtcgca ggaccggttc

The frat2dBgmepraetidisarcthgegd agﬂf’Ccfot tHacmaes am:lagngSWended in8 M

T .

agitatih CRH9@lspertded aB 0 HeGherF iral8 Asom ?E?r‘éig?a‘t‘ﬁ:r@%tﬂ SRLEHGRIr bar

cgccaccgac 1800 atcaatgcgt tcagcgtc ctccggccaa
at 300apumt fac g oy The dRExtrapyis theycpndnt frged aﬂﬁﬂl spgedend thggesultant

supem%}a%tt ?rggtgo%is %‘fttexge%atlgr%tu S%%%%\? %?t%r %ggupog) prlo(‘zi't %gr grgato graphic

fractionation.

The IB extract is applied to a column containing Q Sepharose Fast Flow (QFF) anion
exchange resin (10 x 12.5 cm Amersham/Pharmacia BPG; 1L packed bed) previously
sanitized with 1 N NaOH and then equilibrated with Buffer A. The column is developed at a
linear flow rate of 60 cm/hr with Buffer A and the flow-through containing predominantly
lower mass contaminants is collected for reference. The bulk of the Mtb72f is eluted in a
single step using 8 M urea, 90 mM NaCl, 20 mM Bis-tris propane, pH 7.0 and is collected as
a single bulk peak based on absorbance.

QFF resins are highly cross-linked agarose resins with a quaternary amine functional group
that is positively charged in the conditions used during purification. The charged matrix
allows for the binding of various anions that can then be selectively eluted using a salt
gradient. ‘This anion exchange chromatography is used to separate nucleic acids and
endotoxin, which bind tightly to the resin, from the protein, which is bound more weakly and
elutes prior to these contaminants. Additionally, this step removes uncharged contaminants
and a large part of the protein impurities.

The 90 mM NaCl eluate peak is from the QFF column is applied to a column (2.6 x 12 cm
Amersham/Pharmacia 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
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1920 at cggtggcg gcgtcgcggt tggtgagccc gtcgtcgega

aacag cggtgggcag 1980 ggcggaacgc cccgtgcggat
Wé%@%g@é‘bg gt ggt cgcgc tcggccaaac cgtgcaggcg PC/EP2006/004319

2040t cggatt cgc tgaccggt gc cgaagagaca ttgaacgggt
7.0). trggfg&&-ﬂ%ﬁgﬁﬁ%ﬂﬁggg‘g) t@%x{g?%g@g‘%ﬁé‘&%@?@y of &@%\&E%%% free of

cccgtc  gtcaac ggt t cggt at
contaraiaargigeotectgl. dht agluaihi8 wagidd>wuh BRffdC 42 arng?dedel tdiRUV -

<213> Artificial <220> <223> Description of Artificial
absortipg mietrsid! is\eakleced. Fapallyy thecqlimyhis shus Buffes {8 M urea, 200 mM

. 5 or Mb32-Mb39) <220> <221>
SOdlu‘ﬁ'A@é@E&%@ZZb (2) ..(3) <223> 'His His 1 instead

MacroFrep@®ICH THiss: spheriddl, snddreporins' ford BDhydTBQ%apa}‘iﬁe%gKE@})Ulggl]z. CHT
<222> (706) ..(706) <223> 'Ala'_ instead qf 'Ser' <400>
chromatogggphyjcan Lr-’ ] hﬁk*?y sqleptixe methad %wnﬁgﬁlqﬂﬂ theypsonss Hingwpg and

oy B A3y St Ry B L s
chargdd galdainy a@ll ph&phaterionsTdsrwelids dhelatibh of fbleclien DNA wAlldbibto this
40 45 Phe Leu Gy Leu Gy Val Val ] n. Asn Gy Asn
resin 8@(1;}1‘1}3*} %elgsltiejletwécrr iBgvialprotgi; oA @e\ﬁlg\vﬁf Thg W@fmgnmuaed for the
ifiaki Bing bt ihBirfril) Qordp] oVal of
punﬁ%glgnégiﬂﬁﬁg% re a,%\lgg’o\%l n%c,gp ?@WIA? gl Pr oZIHOe%Acg%re er ao
detectdblahdstrceBSot@mataatsa Met Ala Asp Ala Leu Asn Gy His
During| Icl?rorpnra?og(l:ilapxilicAsSeF;))ar\z{lztailonsl, Iuﬁra%?orlet (UV) absorbance, conductivity, pressure,
pH, flow-rate, and ambient temperature are monitored and recorded. The initial CHT flow-

through material (FT1) is used for further downstream processing.

Diafiltration and Sterile Filtration

Diafiltration is performed on the CHT FT1 pool to remove the urea and replace the buffer
with 20 mM Tris pH 7.5. The diafiltration is performed using a Pall Minim™ system with an
LV-Centramate™ tangential flow filtration device with a 30 kDa molecular weight cutoff
(MWCO) ultrafiltration membrane. The Mtb72f solution in 20 mM Tris pH 7.5 is filter
sterilized using a 0.2-um sterilizing filter (Millipak 40). Fifty mL of the solution are
distributed into sterile 60 mL PETG (polyethylene terephthalate copolymer) media bottles,
then frozen and stored at -70°C. This material is the Mtb72f purified bulk drug substance.

Example 2: Preparation of Mtb72f (6 His Tag) (SEQ ID No: 2)

The method of Example 1 may be followed, except that the step of subcloning into pPDM in

order to remove the His Tag is omitted.

Example 3: Preparation of M72 (2 His Tag) (SEQ ID No: 4)

Construction of the M72 expression Vector

Starting 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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100 105 110 Val Thr Trp Gn Thr Lys Ser Gy Ay Thr

Thr. Ay Asn Val Thr 115 120 125 Leu Ala @
W@?@%F@“% a Gu Phe Met Val Asp Phe Gy Ala L’éﬁ“@%%?“’“"“”
135 140 Pro Pro Qu lie Asn Ser Ala Arg Met Tyr Ala

The d%e%org{)f;fog ?ﬁ-tﬁ@%lnﬁr}gst@%s]&o @5(1'}‘ %P%Hgg lk?fm}_ﬁ"&or@g@ct (Corixa

plasmﬂd?} @va];‘éBhlEbmi Bith "@ee Pdibr Sie-Ditcatc@MutakeneSie rSyMain”‘(hivitrogen),
Leu Thr Val_ 180 185 190%e Ser Trp lie Gy .
leadeé? ﬂseﬁxpﬂetgdéi Mih72REt carrtsta Aflebseapiencsaerifgatiopg gttis-

o S e A3 N Bl B o,

puriﬁdkl andAl gatedll intoAV B 2Dy rex fakessiohvechdraeshijtin g@hyhéﬁﬁal 28Onibatant plasmid
40 |l.eu Thr. Val Pro Pro Pro . Val. lie Ala_ d
pET29.q/ gHeg- Mt wﬁnwétAfgwe%ecezsesl fication thg rquglealaalt Qﬁﬁmﬁwas given

oot e KI5 N Gl AR R
pRIT1AK4A7 BbdesAbwa 27barRB0-a2Rbpriviein RineedAy2Tyr Ala Ala Al a
Thr Ala Thr Ala Thr Ala Thr Leu Leu 290 295 300 Pro
Phe Gu Gu Ala Pro GQu Met Thr Ser Ala Ay Gy Leu
n315 320 Gn Ala Ala Ala Val Gu Gu A a
Pr°d'§%"qr%?€?§’1‘ 2 Ala Ala Asn G n 325 330 335 Leu Met
The s@umpr,&dmctwm prétess &3 deséditredferMB T2 Gsee Exampie ) fdap bPremployed.,

ety TSGR a5 Sl i

Arg Ser Pro lie Ser Asn Met Val Ser Met Ala Asn Asn
370 375 380 His Met Ser Met Thr Asn Ser Gy Val Ser
Biologitdl Eklamplsh AThmoukemo&erof 38 ina860c/Bfmt 0@ ofad. thbdrcdlesis infection

Al a Val .G
o oA e A T A o e
SWR rfi¢e 278 hotifitmidobomplontis&d, but are deficient for secretion of complement
component C5 (see, Ooi and Colten, Nature (1979) 282:207-8). SWR mice are incapable of

establishing a chronic state of Mtb infection, but develop diffuse granulomatous pneumonia
characterized by large epitheloid and foamy macrophages with crystalloid inclusions
(neutrophil or eosinophil-derived granules that have been phagocytosed), multifocal necrosis,
neutrophil accumulation and scant lymphocytes (see, Turner, ef al., J Submicrosc Cytol
Pathol. (2001) 33(1-2):217-9; and Tumer, et al., Infect Immun. (2003) 71(9):5266-72).
Following is the protocol for using the Swiss Webster (SWR/J) mouse strain in a model of
latent M. tuberculosis infection to evaluate the therapeutic efficacy of Mtb72f (SEQ ID No:6)
formulated with ASO1B adjuvant. Double strength ASO1B is prepared by adding QS21 (5
ug) to small unilamellar vesicles (SUV) of dioleoyl phosphatidylcholine (100 pug) containing
cholesterol (25 pg) (WO 96/33739) and monophosphoryl lipid A (MPL) (5 ug) in the
membrane (see, U.S. Patent Publication No. 2003/0143240).  An aliquot for injection (50
ul) is prepared by mixing 4 pg of protein in buffer (PBS pH 6.8) with 50 pl of double
strength ASO1B. Each mouse received two injections of 50 ul (i.e. 8 pg of protein).

A representative timeline for establishing a model of a latent M. tuberculosis infection is

schematically depicted in Figure 1.

Day 1: Infect via aerosol with 50-100 colony forming units (CFU) M. tuberculosis organisms
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420 425 430 Leu Gy Ser Ser Ay Leu Ay Ay Gy Val
Ala Asn Leu Gy Arg 435 440 445 Ala Ala Se
W@@W%&“‘Leu Ser Val Pro Gn Ala Trp Ala Al a éT/Eg%?OG/OO“w

455 460 Asn G n Ala Val Thr Pro Ala Ala Arg Ala Leu

Day 3 rﬁ) k?éﬁt gg[lbsg%f -J&Fclé wéﬁpﬂﬁ/ég q?ZrﬁpfgS% ré@)ﬁ/so gazidg‘lrpor Q‘g% of

dnnklégﬁzaﬂe% VaI Gy Gln Mt Gy Ala Arg Ala Ay Gy Gy
Leu Ser Gly Val Leu 500 505 510 Arg Val Pro Pro Arg

r . .
ooy S BT Yl WP e et SOy e
ASO1Bsp Phe Pro 530 535 540 Ala Leu Pro Leu Asp Pro Ser
Ala Met Val Ala G n Val Gy Pro G n 545 550 555 560

a1V b Fadbe AmuiEsLd Hn‘Nh%nH
Day 87 e SRR S E S dBie W Gink ol Mim ER PRI AL
ASO1Bro Asn Gy Val Val Leu Thr Asn Asn 580 585 590 Hi s

Val He Ala Ay Ala Thr Asp H e Asn Ala Phe Ser Val

Day 188YABSlicefec? tﬁ@ éaﬁld/atglﬁcfﬁlarsha_lﬂﬁ bglﬁ’xm\{ﬂlzeé\%h\@hbnf +
Val dy Tyr As 615 620 Vi

ASOl1Ral Leu G n Leu Arg Gly AIa Gly Gly Leu Pro Ser AIa
Ala 625 630 635 640 He Gy Gy Ay Val Ala Val Qy

Day 1@%@5@@{6}%@5@4%@ a Met Gy Asn 645 650 655 Ser Gy
Ay Thr Pro Arg Ala Val Pro Gy Arg VaI
660

6 670 Ala Le hr Val
Varioj§ ﬁ"gspmn o g P AR e g L Gpregeicd B imndggpicity
Asn Gy Leu He Gn Phe Asp Ala Ala He Gn Pro Gy
Variatgaol 695repowithshempthedpy f@léj)) dys Sratingat dast) S Baes_éqr 3,4,5

monthg—écgg?m%glce ﬁ&q'lélml\é%mgtoa%d qeave le?m?czeo orAgurvwaf stuchles

Variation 2 — Treat with chemotherapy for 90 days. Starting at day 30 — Rest for 4, 5

months —CFU in 2 mice at each time point and leave 7 mice for survival studies

Variation 3 — Rest for 4, 5, 6 months —CFU in 2 mice at each time point and leave 4 mice

for survival studies

Variation 4 — Treat with chemotherapy for 60 days. Starting at day 30 — 3 immunizations
with r72F+ASO01B 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+ASO01B 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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<211> 2172 <212> DNA<213> Artificial <220> <223>
tion of Artificial Sequence: MDb72F-1ND, <220>
w %@fé ﬁ]“%c _feature <222> (4) ..(4) <223> del et FHRPPPe/004319
'cat cac cat cac cat cac ' tag <400> 5 atgacggccg

ggbfaég]g gélﬁ%ecré BQI%%Q& ﬁo&%&@%%rﬂaug %&%Q%"ft%r &19 GREd befd

gccag atccg

infect¢ Wb 39 glberadonancThy §plérﬂﬁyleamte;‘1@g;gmmdtett ingmrb tw1th recombinant
cctcggcett tgttgtcg acaacaacgg caacggcgca 1
antigepg) iymewsaec FHty sessetiogy ERgclgrel &E@dgeegigtb'atag‘tecceilé g@teatrefoemly
I 1C C
neei 38 FEQGRRE CNeALETUERS TR TARLER0 LR SERUERTD e cxcoponcr

Mtb3 Rt B&saoat datretieatilstichg withoeal 88D aﬁam%@h& dzeagEaed te cells
350 cgtacaggga acgtgacatt ggccgaggga cccccggcecg

were pthle af ggthegtrang arslpgereting gty tin mspersedy gdugastualdatory molecules

s N ger i Kot  dgacageun'se SRB AT RS0 Ea. i thaoye low o

t { t
negli g‘?lﬂg oH %r%gg | h?glgaéltrio:t: g?fgl 188%%6’&1C\§1519ggg7§af?ég@f:}9 9k Bether or not they

had recggectthbgunhcgnmt @igge§).t ggat gagcg t caccgcggg gcaggccgag

e Bacsioed. chcassl oo  datt oot e, ogﬁggccnggg, specifc T call

respoc.%ﬁ%cgﬁﬁg% tkg?e stt:gﬁ)l‘il &g@N ’g?]% %&%ﬁﬁ cc aegitﬁgc%%f cell

ggc aaaacacccc ggcg cgcg acgag
resporga@AVE 727 Wb Gaesaird gRigoread) g Thgregatmeld tottgot éhange in the Mtb72F

ccgcg a cggcgacggc gacggcgacg 900 ttgctgccgt
speciftecgRboHapT Bedhmapenses Bgegysyeighgmoterapy ey gex time
point as measured by this assay (Figure 7). At day 120 post Mtb infection, the trend of CD4"
IFNy" response to Mtb72F in groups receiving the Mtb72f plus ASO1B vaccine, appeared to

increase with the length of time on chemotherapy (Figure 7).

The results of our experiments demonstrate that SWR mice are susceptible to infection with
M. tuberculosis. If left untreated, SWR mice die by 115 days post Mtb infection (Figures 8
and 9). Mean survival time for mice receiving 60 days of combination chemotherapy was
170 days (Figures 8 and 9). Mean survival time for mice receiving 60 days of combination
chemotherapy and 3 immunizations of Mtb72f/AS01B was 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 Mtb72f/AS01B

vaccine.
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960 gccgcggtcg aggaggcct c cgacaccgcc gcggcgaacc
agtt gat gaa caatgtgccc 1020 caggcgct gc aacagct ggc
‘Vgggﬁgg@%%g cagggcacca cgccttcttc caagct gggt 1%%5Epmmwmmsm
ggcct gt gga agacggtctc gccgcatcgg tcgccgat ca gcaacat ggt
t t 40 aacaaccaca tgtcgatgac caactcgggt
VVHAggégg@a g%Dé%aacacctt gagctcgatg 1200 ttgaagggct
ttgctccggec ggcggccgecc caggccgtgc aaaccgcggc gcaaaacggg
1260 gt ccgggogathbd dgpregating goteaiat tgbectuderid teattivation in a
. cgggtctggg cggtggggtg 1320 gccgccaact tgggtcgggce . )
subj ek ghe e (906@(@@@8%@%(% @%%dé%‘éé ngé% E%E%l a%g infected with
Myco&%?eg%?%gn?gg%%tiﬁﬁﬁln?)@%ﬁg%ﬁgctmmﬁ 8fa gl%ﬁqgé’&x?iégl
cctgaccagc gccgcggada gagggcccgg gcagatgctg

comp@UIGO@ig i goMugied desigaprogpic gcan ihbithoggnig dagaiegt thereof from a
cccta tgtgat

t gggct cag. t ggt gt gct g .cqgtgttccgc cgcg CC
Mycob%@%@l%fﬁeaeé egﬁleé UG P RIEE @%ﬁ%ﬂ: Jevgh dergn theMib72f
fusion?&%ggiﬁﬁﬁ&s ah bR HnE RspdR AehihGIT CRAEHCLLIS Ctﬁ@xteég greventin g

ccgtccgcg atggtcgcecc aagtégggcc acaggtggtc 1
tubercahsBireafivati@c aaact ggg ct acaacaac gccgt gggcg ccgggaccgg

catcgtcatc 1740 gatcccaacg gtgtcgtgct gaccaacaac

cacgt gat cg cgcca acat caat 1800 gcgttcagcg. . .

t cggct écgg %gggﬁg@@é%0538dtw 9@5”%53% gﬂ@sﬁgé%BGEH@%nonOf
M. ubkP8Rogad9g9at gt cg cggt gct gca gctgecgeggt gccggt ggec

tgccgt cggec ggcgat cggt 1920ggcggecgt cg cggttggtga

gcccgtcgt c gcgat gggca acagcggt gg gcagggcgga 1980

acgcccdgt g Thgtmgtodgd chagdgmhatem the grnuyggdes adaenghigetion of
Mtubggr&?%szggat 2040 tcgctgaccg gtgccgaaga gacattgaac

atcc agttcgatgc cgcgatccag 2100 cccggtgatt
cgggcgggcc cgtcgt caac ggcctaggac aggtggtcgg tat gaacacg

4, The method of claim 1, wherein the mammal is infected with a

multi-drug resistant strain of M. tuberculosis.

5. The method of claim 1, wherein the mammal was previously

immunized with Bacillus Calmette-Guerin (BCG).

6. The method of claim 1, wherein the Mtb72f is from Mycobacterium
tuberculosis.

7 The method of claim 1, wherein the Mtb72f is a polypeptide
comprising residues 8-729 of SEQ ID NO:2.

8 The method of claim 7, wherein the Mtb72f is a polypeptide consisting
of residues 1 and 8-729 of SEQ ID NO:2 optionally with a His tag inserted following the

nitial Met residue.

9. The method of claim 7, wherein the Mtb72f is a polypeptide of
SEQ ID NO:2.

10.  The method of claim 7, wherein the Mtb72f is a polypeptide of
SEQ ID NO:6.
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2160 gccgcgtcct ga 2172 <210> 6 <211> 723 <212> PRT

<213> ificial <220> <223> Description of Lfici
W%é‘é’ﬁ@h@@ M b72F- 1 ND <220> <221> M SC_FEATUR@@ZEE@OO%O‘BH

(2).. (2) <223> deletion of "Hs H's H's His Hs Hs 1

o0 190G, SR Ao B RO SRk

complﬁnygﬁbraluéd4}7%bf&EQIDNOM.a Gy G@nlie Arg 20 25 30
Ser Ay Ay Gy Ser Pro Thr Val Hs |lie Gy Pro Thr

Gy Aot Gy ThS el asant, whgbinRe MBS polpeetiy
consm?ﬁé 9@1‘6%1618\%/%;} é*l | g 'Af_?_ﬁ r0§,$-\lEg-Ig‘aN ey oﬁtio%aﬁ’? WltﬁWHigtiyg rﬁ§<¥he@5

followseg thalimtidhvietesidiMet 85 90 95Al a Asp AI a Leu Asn Gly
Hs Hs Pro Gy Asp Val lie Ser Val Thr 100 105 110

TrpGI Thr r Ar .y Asn Val
Thr [ ThY el o stingtf, wgreier e Mtb738 4 o 85 ppifide of
SEQIWNOW' Asp Phe Gy Ala Leu Pro Pro 130 135 140 G u
lie Asn Ser Ala Arg Met Tyr Ala Gy Pro Ay Ser Ala
Ser Leu 145 150 155 160 Val Ala Ala Ala G n Met Trp
Asp Set4.val Th¢ metherd oAslrimdywhpiginshe maggnaliga humap| a
Ala Ser Ala Phe @ n Ser Val Val Trp Gy Leu Thr Val

Vel VaiSar o T Befed obf g fiiny B afad)jfsciteled fitin e

group consisting of 3D-MPL and QS21 in a liposome formulation and 3D-MPL and QS21

and an oil in water emulsion.

16.  The method of claim 1, further comprising the administration of one or

more chemotherapeutic agents effective in treating a M. tuberculosis infection.

17.  The method of claim 16, wherein the one or more chemotherapeutic

agents is selected from isoniazid and rifampin.

18. The method of claim 16, wherein the mammal is first administered one
or more chemotherapeutic agents over a period of time and then administered the

pharmaceutical composition of claim 1.

19. The method of claim 16, wherein the mammal is first administered the
pharmaceutical composition of claim 1, and then administered one or more chemotherapeutic

agents over a period of time.

20. The method of claim 16, wherein administration of the one or more
chemotherapeutic agents and the pharmaceutical composition of claim 1 is initiated at the

same time.

21.  The method of claim 1, further comprising administering the

pharmaceutical composition of claim 1 one or more subsequent times.
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Val Ala Trp Met Ser Val Thr Ala Gy Gn Ala GQu Leu

waIBG L T Aa Tyr Gy Lou Th 205 230 ZarBEGUes

Val Pro Pro Pro Val lie Ala Gu Asn Arg Ala GQu Leu
Met lie Leu 245 250 255 lie Ala Thr Asn Leu Leu Gy
G n AsR2Thr The snethod aficaimy I fgher agmpriging 2 esethodhofgrime and

ooty Bl ot S 3R 2r A o
immuRbgenidfraghhént THeredfditont 8 Wb BadPEYeund Sfkcrid Df BQubdroulehis complex.
Ala Pro Gu Met Thr Ser Ala Gy Gy Leu Leu Gu An

Al a 305 310 315 320Ala Ala Val Qu GQu Ala Ser Asp Thr
Ala Al 43A aAs@sthey fonprevevting gpteaing tolscylasis reaptivation in a

e o B AT e oLt Sl ot v
MycoBdcperinys tubafcu¥tals dnemnimlahéal yebfecive dhsunfbfa Pearnfceutical

lie Ser Asn Met Val Ser Met Ala Asn Asn His Met 370 )
compesytsprepsising\eRucisic agid gnepdingp MtyA3f fugipn proteirigr apigpmunogenic

r 4 W .
e G 5ty 3ol AR5, G e
expresbtd MtbB2 fAlsiofichrotéia inducys AffimmAuge rdbponbehiganest Mbekbdreilosis,
Ay Ser, Ser Leu Gy 420,425 430 Ser Ser Gy Leu Ay
there"@%‘@?%&l"%ﬂﬁ)% TSaCHYAtiOny Gy Arg Ala Al a 435 440
445 Ser Val Gy Ser Leu Ser Val Pro Gn Ala Trp Al a

Ala Al g4Asn : ¥ﬁ{h lefor i .

Arg Al a4.ﬁﬁ%§1eﬁl§%o§f§?ané?},@'ggre reggzr‘: ef}g&dj{ﬂ;@E%g)No.L

480 Al @5Al aTek meftrog dBiclaifir23, Ghyrefd the MatleiceaciddompBisgs

Leu P I 490 495 A n Met Gy Ala Arg Ala
““dettéi%égézﬁwgté ‘égﬁoé-y Val Leu Arg Val 500 505 510

Pro Pro Arg Pro Tyr Val Met Pro H's Ser Pro Ala Ala

Gy Asp lie 515 520 525
26.  The method of claim 23, wherein the nucleic acid is SEQ ID NO:3.

27 The method of claim 23, wherein the nucleic acid comprises

nucleotides 10-2175 of SEQ ID NO:3.

28. The method of claim 23, wherein the nucleic acid is delivered in an

adenovirus vector.

29. The method of claim 23, wherein the nucleic acid is delivered in a

mutant Mycobacterium or Bacillus host cell vector.

30.  The method of claim 23, further comprising a method of prime and
boost by subsequently administering a Mtb72f fusion protein or an immunogenic fragment

thereof from a Mycobacterium species of the tuberculosis complex.

31. A method for reducing the time course of chemotherapy against a
M. tuberculosis infection, the method comprising administering to a mammal already
infected with Mycobacterium tuberculosis one or more chemotherapeutic agents effective
against a M. tuberculosis infection and an immunologically effective amount of a

pharmaceutical composition comprising a Mtb72f fusion protein or an immunogenic
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Ala Pro Pro Ala Leu Ser A n Asp Arg Phe Al a Asp Phe
eu530 535 540 Pro Leu Asp Pro Ser A
W&?&Géllﬁ“é(/ Gy Pro Gn Val Val 545 550 555 5%%%%0}{%04319
lie Asn Thr Lys Leu Gy Tyr Asn Asn Ala Val Gy Al a
herBéf QelAh shdctes lthd fuBerCEiBsiScl f#1%n adjuvant,
fragm{tthEB0r (6 o Yibohdcreil sphcfes R hing B erbBSECOmPRA ot adjuvan
wherel tyle Mta72'ihﬁu51éﬂ prdteia ikduceshminiEhencSespoviat agaiyst 36 rtul@ryuloszs

ey B Lo o T 1 s

mfect%UArg Ay Aa Gly Gy Leu Pro Ser Ala Ala He Gy

5 630 635 640 Gy Gy Val Ala Val Gy Gu Pro Val
Val Ala Met Gy Asn Ser Gy 645 650 655 Ay Gn Gy
Gy Thr Pro Arg Ala Val Pro Gy Arg Val Val Ala Leu
660 665 670 Gy GAn Thr Val G n Ala Ser Asp Ser Leu
Thr Ay Ala Gu Gu Thr 675 680 685 Leu Asn Ay Leu H
e Gn Phe Asp Ala Ala He Gn Pro Ay Asp Ser 690 695
700 Gy Gy Pro Val Val Asn Ay Leu Gy G n Val Val
Ay Met Asn Thr 705 710 715 720 Ala Al a Ser
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