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COMBI NED MUCOSAL AND PARENTERAL | MMUNI ZATI ON AGAI NST
H V Al docunents cited herein are incorporated by
wo efoengggee in their entirety. RELATEDAPPLI CATI gdNSudinn 5007583

application clains the benefit of U S. Provisional
Application No. 60/788,563, filed March 31, 2006, and
U.S. Provisional Application No. 60/840,178, filed

August 26, 2006. Both of these applications are

i ncor porated herein M reference in their entire

TAD MUCOSARAN RARRY LHRAL IMMIRIZATIPN AfFAINST HIV
All doddHEat ditvauaeithedire iicerpoyated byiefdréfidd)in &edk entiretypar t i cul ar,

bti met hods for use in H V-I
RELATRI RPELICATI®RS (O DO THE. | VENTI ON Vacci nes 1 or
This apipbinativnzélzigsphe benefis of Y- Msevisipali AppdicatiamNpR04788c364, filed March 31,
2006, MROESS. dﬁ%@ismﬁpmppfu%loﬁmo dewre4als 578, tribd \Wughst! 24Y12008. Both of these

success. to | ni zation have focused

applcaBng 8 HOTP RGPS 1 TR D LI B ERough 1 mer o o
TECHNIéngﬁqubnterest in other antigens such as tat or

Reference 1 di scl oses conpositions conprising a
This |Heutxgmqs§;gn thes fiehd of hymam\isimmedefigi¢ngynyvirgm dHEY) and, in particular,

compoSiHERSA rAchSBsABE use S EIVASInfndlitaehf | ed mut ant  of
E.coli heat labile toxin (LT). The conpositions were

BACKEHOIND &FefHEANVIES¥foRRcaques intranasal Iy and an
ant |1 body response was obtai ned. were adm nistered to
Vaccine$) der snmusizingepatientsragainst HIY  mfettion haive i bsenl unders geyglppment for two

decade¥@utORiRIIRGEEd RREQL ENGRY ?apgfoastl.e@st%&rmaa%am rHaZréltfb&Red on the HIV
micosa

et ST A S Sy P S

e f

Refercu ] G %rm@éiﬁ%w%gwr 3Bl 02 37 diope anigen, and s
mucosaladjivant guchras hcsi;wfxaﬁedrlamgnhg &reofirheahlabile 4gydm {6 T). Thg compositions
were al@ini®atd td eI RAQRY intRRksalll R8d BR hhgsbdl Qéspb e A3 Gbiined.

I mmune response in a patient conprises: (i
were adiflifistéred € theghisanddhglrel itrinedatlp @nd ah bgEbvdy Gespbseyaisiobriined.

via a nucosal route; and then (ii) admnistering a
Referedie\/2| digelogsis OHEV aimmuyezatipn repignenat ingolving] parantomt aqaineing | and mucosal
boostilgoUt €. 1 n another enbodi ment, the nethod for raising

an i nmune response in a patlent conpri ses
It is an@Bf¥cNioPrevide GirtheHind: impedvea vy ofiliut gally irfimuhingaighi@st HIV.

via a parenteral route, wherein the patient has
SUMMARY OFIHNENSMENEDNR H V-1 envel ope antigen via a

mucosal route. The present invention also relates to
The pressatinyéntion refaigs o mathelomethad forgaisingmant immungmespauicun@ patient. In one

embodﬁﬁerﬁl, tﬂg%&nmt rzfngﬁ? a.dm,n.hﬁé E&fab&@ ihQ ;ﬁn@&tcbﬁ:?hs&y (i} administering a

isin i) admnis
HIV-1 Gyee aneim Qe rateh b PUReal, Faite FCHERI) ppiistering a HIV-
envelopéahtigesito thieipptiendiviad ﬁztrerrtenagroatdﬂl I-ahowher ehbgaiément} thg emethod for raising
an 1mn¥u91etr%2>09&t grgéagé{ﬂt%o gg&l’soghﬁlaﬁﬁlﬁﬁ)? enve%}ﬁ'eiogggﬁ QQo the patient via
a pareptgra] Hautgawhewgit theepatentahareprevionelyt repgvetha nﬁlw éternaﬁ eﬁ antigen via a
mucosil@o@epat i ent who has previously received a H V-1

envel ope .antjgenvia a mucosal _route, wherein the
The pregsglf &nticBiien piso mplRten dRuatsstl 2t FIX-} gntiRpepatisghin thegmanufacture of a

medicdnn€ fdresdthinistration to a patient by a method comprising: (i) administering the HIV-1

envelope antigen to the patient via a mucosal route; and then (ii) administering a HIV-1 envelope

antigen to the patient via a parenteral route.

The invention further relates to uses of an HIV-1 envelope antigen in the manufacture of a

medicament for administration to a patient who has previously received a HIV-1 envelope antigen
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route. The present invention also relates to kits
conprising (i) an H V-1 envel ope antigen for
w@odirneeses ati on to a patient via a nucosal rouPE€T/US2VA7/007583

(ii) an HV- 1 envel ope antigen for adm nistration to

a patient via a parenteral route. The invention

further relates to an H V-1 envel ope antigen in
via a xgmr}r)giﬂg%ténk gﬁ\{hvédretérg t}%ngg%g%%%rg?iggu Y g@@ﬁlsgrag %r? éorl#ﬁeé; Iqtient via a parenteral
route. adj uvant, for sinultaneous separate or sequenti al

adm ni stratl on. The present invention also relates to
The presenuinvepdion@lseaplpiss ko kisreonipsising{randllyal envelope antigen for administration
toa paﬁg{pvﬁi SinudddaProutel Bnd(3S af HI0Ji BRRIopeaigdnBHARSRAR Gion to a patient via

%ioosn tion for intranasal adm ni stratl on conprises an

2 parenigrgl fouleny el ope antigen in combination with a

The mgﬁlttxr ﬁ'fﬁx‘tﬁéil r&H{eém arpf{I\EalCé?llvEloB@ ahtigedh k&nﬁ%il&h {vith T thucosal adjuvant,

elrn unit oseo t he conp osition includes
and a waebmn%a in fgmbinatio, waa R tEAbAdRYARE AT pigyfancous separate
or sequtfiflaladfffinietratioh. | n ot her enbodi nents, the inmunogenic
COITpOSI tion for intranasal adm nistration COI’TprI Ses an
The pregent inveniipa|alsodaelaies i ErmpnpeeBifisPaREsiBensft ftrgnasal administration. In one

emboddﬂéraxmid lmikbgnic esmﬁogi@&m e dtrdnadi | éﬂrﬁlﬂﬁéh’:&lc{n kdmprises an HIV-1

in.the lght ratip. o vant
envelofiteqgach i Sqmiiaton wif o (Ricyse @R o Re] Bietfapigapin (LT, wherein
a unit dedeasfatbe compositieropelvides bewpers 10 ard img dfinvaantigew land between 10ug

and soﬁgmfmstﬁ.m&%mb%emnkss m&naﬁhddg%,& cs,wsélmefoamtfagﬁw administration
I'h conbinatio an oil-in-.

comprses &, HAY -1 GHYEIoBF ANGESH COmBUBIER Nifleh GURIDER FgpRt of E.coli heat labile
toxin (L), udeseib dierved ghtl rationyf BExndaritiggn of LB m/lmlmm 2ahbandyén, I n
some, enbodi ments, the H V-1 enyvel ope antigens of t
The prﬁgphgldgnthﬁns@ghgﬁa afes tQ ngrf)u{xqggn‘crﬂ?g}pppaﬁnsa%é Intramuscu ar administration,
comprﬁdiguﬂrﬂ HIVH]1 ehielopd eﬁu@ﬁbmdcdrﬁmha;ommhsai oﬂ-m—water emulsion adjuvant,
wherein unnt dzo%%op e &Emgos\{tno% &Jﬁgdésq{e &%Sl% ?&’ of Qn\%l&le antigen.
tah nteral 1 mmun %a are vi

In sonie@nbd’dﬁlﬁ&ﬁbl&ﬁélmv I édleRope |aﬂn§é}fstdfﬁh& ﬁfett@ﬂb qﬁem ths of the invention
ncl u e a det X|f|ed

are adjréy/%g?t? | H{e%gﬁnéﬁ 3?%& rﬂucgga awé ﬁ ?{e iggx:e mtranasal route. In still

other egntivdiinenes; parentssal @ntngnightionyaonyia gie iptramisvglandeitan

i b OB TP eSS SR o o . cot et bt

toxin asmtljuyaist, Insdsr amtlodimestsopareriteral invewmtizasions ineclwglorms oil-in-water emulsion
_dinents, mucosal inmunization is intranasal. In

certain enbodi nents, the nucosal i nm€muni zati on has

More thanamei mucazalasahunizgion @h e admindsered dm thd tdethods,vaeses and kits of the

mventio%n @&Qe %%E?IMen{sTmlﬁggkaﬁgﬁﬁm:ﬂ% idAGE i qupa fsal. NB'[ r{aﬂ?ﬂgbadiments the
one mn

parenteral | mruni zat|on can b |stere
mucosmm'agzatwgé@s fiee jnteaasal desge of ﬁ\?ewv%hon withdstyeeen 10ug and S0ug of
LT-K63apfaiEptr dosepar ent eral i mmuni zation is intramuscul ar.
In certain enbodi nents, the parenteral inmunization
More thas angparaptaralniyelization sas decrdminisisFrdoia the grethgdsh uges and kits of the

mvemfequ al aneohid- \&aibeam&mgl Sﬂ)aﬁéhteﬂaﬂ ﬁﬁﬂiﬁnﬁﬁf@ﬁdﬁmﬂﬁ&nu&aﬁh In certain
m’ruméatl on uses th e@ilof' H V-1. envel o

nti
embodit. BRBHIIGH S PR Goch 7 8rcgRposition with a
squalehé-i-atenemlbpe. antigen. In a particul ar enbodi nent,
t he envel ope antigen i s o0-gpl 40 DV2sFi 6§éThevg§1thods

In som sEnbodimets seagh iMRERIZAIGRLYSEH RasaBe M PGy#Rfjgen- In other
embodimientas eschwiramenizitonp akése At differem0tHIV-1 envelope antigen. In a particular

embodiment, the envelope antigen is o-gp140AV2gr;42-

as adj
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infected with H V-1. The nethods, uses and kits of the

i nvention can al so be enployed (used) where the
w@ado7aeds2s s infected with H V-1. | n particul arPCT/US2007/007583

enbodi nents, the patient is a human aged between 12

and 55 years ol d. BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 shows 19gG responses in mce after three

The m%t?{)&es?nt?l’%%hd %’tg‘ g?the 8!1 ﬁWuéeE z?ﬁﬁ‘gy‘?‘gq’? QQSQ? Where the patient is not

m ce recel ved nmuscul ar
infected yathsHI =1 G Thg mgthngs, ‘lsﬁﬂa'i*de's‘ffd?fé‘@smf'@‘rﬁ%t?én glspbe gmploysd (used) where
the pat'néht ¥ cRdAvitPETAL L HR paaRiair Rhtobintdnts! e paNVEINE la®man aged between
12 d%% erenﬁ 2 discloses HV imuni zation regi nens
and; NG9 ‘g parenteral primng and nucosal boosting. In
BRIEF BHSCIHPTION DICTREDRAWINGENt [ on admini sters H V.|
envel ope antigen i's nmucosally in one or nore primng
FIG. lishousnlglatespomses in maigelaftérahrep antenssat désey. i n one or nore
boosting i muni zation(s). The initial nucosal
FIG. 2|sh?mmhzafmeﬁesa?mﬁ?resﬁ%b%qu?ée@wfim Suitheriptemuscular doses.
onpartnent and, via the comon_nucosal inmune system
FIG. 3§B‘é‘ﬂ5Eﬁé‘rT%quﬁe%f%@es%mﬁﬁﬂcﬂi‘%‘?zﬁﬁ“t?racosa sites such

Both T cell and
DETAZE‘FPE@E§E&%?W€E% % %‘ ljtdé%l at these nucosal
Referesitd @s dnszﬁbaasijmarnymamdthi;egaﬁdusmcﬂvﬁgc phientees pfiERE and mucosal

boosti | n(i{llj %gt(ljtra%y qﬁe g]ré%gn§6}11\{en%y de%i"ntnéré’ nSHIQ)a ¥ égvelgyr)@%m{glgg is mucosally in

ter nmuni Za
one or hmong cmsramgadmmﬂnsaanam(sbna@% gien npfrremtetaBMcen loneg g more boosting

lmmurﬁlﬁtn%n@? r'ﬁierlnﬁﬁpmutzbﬁi lrﬁﬁdhlﬂtﬂﬁl mm&%&ﬂhﬁf HsteR2© fthinlfle compartment

eases e Serum an
and, vip G SEREGn Mpese] PRETS VBRCT SFPAS 0t AUEcrie 6 dfantppeosl sites such as
the reanan svaginacandi cenireBotbshoelband antéopgpimawhity campe eli¢ireg: at these mucosal

sites. ﬂe)prﬂﬁgnl Qhﬁﬁ&ff aia @DH— V"éeller@si%ln%ql% gg;?rihé ﬂluu)@l immunizations can

th1ent via a mucosal route;
be amplifigdysthe PRTFgtezRl hogster '@Hv'ér%’enaﬁf’w@ﬁ {? ﬂ’teﬁéui?&?]l gginistration used

in refertnde &, thadema herei shiodwithat adlitfon dT\partnteddl bdbstingfihereasde ot the serum and
mucosanlegn godfor orngésl ng an inmune response in a patient,
gsgp 28 ni steri ng a H V-1 envel ope antigen to

Thus tthp Qn%hbﬁ rf)trow)fh& Al rﬁ&ﬂ&ﬁo@r@isufgoéﬂ ﬁnmm@ 'i'éasbgnstehﬁ a patient, comprising:

pati ent has previously received a H V-1 envel ope
(1) admypistegag 3/t Val ARVESRE 2nlesTe o e PREGENYIR o "9 goute; and then (i)
adminisfeéing a#IVE1 anvdldpelantiganatb dlxepatisht \i£ B phenteh remauf act ur e

of a nedicanment for admnistration to a patient by a
The inventirydals® ppeviddsna method fod rraisingt &y irngumh gespbinge|in a patient, comprising:

admmﬁﬂ:\‘lﬁ% QqRervey 'éh@sﬁ?et Qltl%@l?toolﬂg 'p?trlgnt ‘(Iiaaa parBitEdp ﬁJutJ Q&H\te?em the patient has
teri ng .a envel ope ant | gen

previopsly W?E“’B‘ég‘ lHeﬁ{f 1 9’?"5{” Seﬁﬁ?%ﬁ’h é?%tf““f’%ﬁﬂ ®Urhe i nventi on
The m%nQnoPg) v15«g%h#J ise &f a dﬁl\"—"l enl/elﬁﬁvgllt%%g 1@8{ Ingz? ufacg.{r% an medicament for

ure 0

administratioanio ajedientday @F@moémwnm@eeﬁwwlmsﬁwg theeH{é11ogmrelope antigen to

the patfi’é'htt vEeA mlkc Ssaf rdliié; GhalthdrOH @dmiigémigla HIO-NBilefopeBintigdrSto the patient
qm nistration to the patient via a parenteral

‘”aapla??ﬂfeéa "¥HE i nvention al so provides a kit conpri sing

The m('érgnoﬂ r?'E!L\Xaés th& K?A %e tl'&@&o%@%\tgqmﬂ]*h%ﬁ%%rg %f g medlcament for

via a miucosa oute enve
admmvgmtpcg)ew 3 patiepd yyhe hasy gpyng\qsly Fecgi Iy ¢nyelppe antlgen vxa a mucosal

route, WHERIM tRE Aedicambst is TdiQdkaidistFRYn b@t}ﬁ(iﬁtiéxﬁ ®h { Sarbtedalrdulte
same box) with a leaflet including details of

The invention also provides a kit comprising (i) a HIV-1 envelope antigen for administration to a
patient via a mucosal route; and (ii) a HIV-1 envelope antigen for administration to a patient via a
parenteral route. The kit may be combined (e.g. in the same box) with a leaflet including details of

the composition e.g. instructions for administration, details of the antigens within the composition,
-3-
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the conposition e.g. instructions for adm nistration,
details of the antigens within the conposition,etc.
wab@7iiegses ucti ons nmay al so contai n war ni ngs e.BCT/U82007/007583

keep a solution of adrenaline readily available in

case of anaphyl actic reaction foll ow ng vacci nation,

etc. The antigens will typically be adjuvanted. Thus
etc. Thg i cn?&trﬁ&yqal?igo%kaqg%va gsae d%j:,tl%// g% peapé/o J%?n%f%ﬂlehgﬁ% xlegdtly available
in case@f\?efmiwlﬁcaﬁﬁagw fOHOYYUlﬁHaﬁ@Pi“m @icth a parenteral

adj uvant si mul t aneous separate or sequenti al
The a“H&?ﬂSﬁY‘élt‘Y%lF?l[?' eﬁgﬂlﬁ’ia@treged mucosal i nmuni zations are

Thus tl\éa %\gt i nI nrto(/ %?’?L ]-{IQ’U{ gn\ye% gan?i egnoé(o 1518% m?%}q}?é d‘l?ucosal adjuvant; |

oxX1 n as uva

‘and (i) EVelr athlwmmtmmmr@nam@atwnaw @ parertardl gdipvant, for simultaneous

sepam@%ws@quuﬁmqdﬁaﬁhlafﬂnuyant capabl e of inducing
(eliciting) a Thl -type i mrune response in a subject.

Preferrbm nﬁlcﬁs’hﬂ irhmuhatichedviad muﬁmaladpwmmtg al det@ified mutant of E.coli heat

labile t&,un Vasghé/@cguvan? lp%‘eélérg&] Pgrg}\tgra?n%m I rs“e/neen\t'll AL I%Lrg uscular route using

or ranas
an adjipdnt eApablead mﬂvcmgdnmmeg)mgml -HIpY I@I‘W@F @fﬁ@omm geswbjeﬁt In a particular
embodfiRéHt] thabijalatid 4h Si-Hewat éhediomalipRhntof E. col i
heat-labile toxin ('LT'). A unit dose of the
The inCentipA 2isbipddvidaani imdtundgerie t svrpusiticnfyr mndndsaadadinistration, comprising a

HIV em | %%Félﬂd &iibifra 4 de“gytde QHE? éaﬁtrué{%gﬁtsﬁea?flil)%]QQOxm (LT). A

on may I nc et ween
unit dQ§6 ef thg@gmpgsg“gl may umlpd@b@yepmﬂOpg]ppcéﬂggaqf envelope antigen e.g. about

100pg 28 Rinfti di)fsé 8f iHeltoinpBiifigh MayhRdude N@Wbﬁi@l@fg MGz PAUT e.g. about 30pg.

A umtwrots% f%rf oéés%%%ﬁwgggﬁnoen#ﬁ%g“\ll Enﬁt heﬁ{m € %td %q,o \P/ ?’@&é’g jﬁxs composition

can be juserLinahyemiethods mpessind ks of e inventiamasal . adni ni strati on,
conprising a H V-1 envel ope antigen in conbination

. The inygntign glsgPrevidesiadmmungasniororpesiian faeinfranagal 3dmipisatipn, comprisinga -

HIV-1 (enhér obe amig%eh raoﬁlbﬁlaﬁ&u gih o @ém;aﬁea nﬂmmbemoan{dagaaue toxin (‘LT?),

wherene 1§|]t d’ﬁtx% gﬁ exbve'l?}:s ezagllgﬁn t%?] Z,'Ig mgtlf]e %en %‘ geasnda%g f8 out 10:3. This
composd‘not- hen bewssdtin the. methadsi wsee and kits oflthoinyemtiondes an -

I mmunogeni ¢ conposition for intranuscul ar
The inyeRtion salsatAreYidesc dRpHPEPAREERICHEYMPOsitiQre | fBh énmvsgew j #fiministration,
comprigfiglal AL Qﬁv&bﬁ&hxﬂ@e@m doniviatioapatt £h ddjuvafitksphblg of inducing (eliciting)
a Thl Fyh)l émlrr)rgllrn? ggsgrmse i ﬁﬁ% IQ%E innta pz*rﬁculgrzéjmol‘posde ‘Ier}rlst%g ﬁagjgjvaegitis' an oil-in-water
emulsion pdjumantatAernibdese oif e cejnesition max lxmuqle brtweernpiOpgand 1mg of envelope

antigerf @rgooa%bm Q00 B YTHiS ebipssiked \e@@rbel $%8 iANdle | HBh&ds, uses and kits of the
envel ope antigen e.g. about | OOvg. This conposition

inventiody, pe uysed in the methods, uses and kits of the
invention. The HI V-1 envel ope antigen(s) \Were nore

The H{¥:d enyelepe anigen(s) i nmuni zation i s adni ni ster ed, the HV

Whereelﬂér{rte‘iél tggr? gﬁé"&r{ufggég t;lﬁrtnhﬁlrzﬁ?&'lo 'ggaﬁmgflﬁtgf}h' e HBRY eb@el&ﬂ%eanngen(s) in each
immurjigatign Tpay, be the FareAt 8F gffggirfﬂﬁflﬁ‘?? £PF Hﬂle§n%8maﬂ¥’st"£h'§om°m than one
parentdérileintthhigdtioal io pémmistéred ns HIV eneclape anvigeun(sy ft ¢aoh ifAynization may be

the sa?ﬁ L{F{/chﬁ%rgﬁig i3 g th 6 ?Ptl\/{ ﬁe%%:e Q W%‘welgﬁe{ ggt\{gé’n(s) that is/are

pe an I gen(s are mIco
mucosaliiradministaredimay e e sapie %aﬁélf&serts drogm W&Wmnwmﬁﬁpmn@) that is/are

parenté?'bl‘l/y aavRiHEed.am b@ﬁﬁ( Embbdliadentss b&b@vep ahe AiRb&H limunization(s) and the

parem%lmaém ?‘I Frr ed. ﬁ)l n t g)aslalgﬁgﬂge ggl l}néf!\é\ﬁgver t he
Wherquﬂﬂghtsl%lf\?gh@%ﬁ)an%érls ave Esehh&c:%ﬁggenb%mvi%rﬂ% same group e.g. both
are from group M, group N or group O. Within group M, the envelope antigens may be from the

-4-
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Wiere different H V envel ope antigens are used, the
antigens may be fromthe sane group e.g. both are from
w@e@ap2dsks group N or group O Wthin group M PEEUS2007/007583

envel ope antigens nay be fromthesanme subtype (or
clade) e.g. fromsubtype A, B, C DF, G H Jor K
is al so possible to use envel ope ant i gens froma

ir tin i nan uch .
same sﬁﬁ%"%? qﬁl g'W]"er 3,'}’32)3 Rbiay&g | nCI su sﬁ Bt 3%85 ossible to use
envelOlbdwmgtemafrem\ﬁeCBﬁe(Clawlaltgmcm‘ymm ibmmllbn@esm as a A/B or A/E CRF.

Wheregggsustygtﬁn ylglafudéégﬂ 8- Bty siabadh nmat &ve%}éeirﬁi%@nsa%dyg%esfrom the same

ro subt
sub-subfype- s {ib PR E™P ipepdly sn@ipae B e o fUarpt oy, wibtypes andlor
sub-sulitgpasi HIV11 roafeaclaneeisdisciksed ik Mote denaibinapferqprosei n
(Env) is initially expressed as a | ong precursor
The HiM-dteaveioge prple@0(Bnv) frainitially suprsesgd @pallgnecpreenreat prote (gp160°) that is

subseq@éht@xélga{\‘eﬁ’ "to Wﬁﬁ@ﬁteﬁby %B{Hi’in%' éorﬁ&kx%o( $p1208) #hd a transmembrane
nspenhrane gl ycoprotein E’G'F‘The Lnvention

glyconRan G 0s 1t IEBRTER? BF"ot"  SEFRY Poteifo FoF exampl, the
inventibh Viaay iuvse ardiyll-leagtha gh18d pbmpgﬂstidegpl 01200 bylypgyitidde 2 gpl60 or gpl20

polypeg&!lezvgxtlp&l\é/ &‘q'gnge%@lengnsgg f§$ rg%% r&g%ug?lﬁydo%ﬂPb g?ﬁ%ié(ﬂ)olypeptlde elc.
Rathergihpp beine gpfubdenssh yand 60 EFéCUféQfe hOR&’(‘?Te the faventer iyllatypically use a
shorte,fealplmtg,angt h gpl 60 precursor, however, the invention

will typically use a shortened prote| n. The am no acid
The ambguadid seq@ientd @f fthie Ifull-dergith HiIVVE |[Ennprepurearufreny ther REFSEQ database

(01:96%%‘_1%3&@(5258&?}%1 \gr(ser? 48368 1 héef):856Mer Shown

MRW@W%WMAMWWM&@WMAW
CVPIPENSIBAKINYT @WWW@WNWEWWWSSSGR

s DTS RIOKR P YL P REDUP RESKISLRS T P REFERTRTHVCA
> NN h

e %Eg R A R e LA mﬁ%mmms

GGD! FNSTWFNSTWSTEGSN'NTEGSDTITLPCR IKQIINMWOKVGKAMYAPP

ISGB&&ENN&WWM YEEDMADNTREBAR. T ik i NEE b A AR N IRGMYWVOREKR
AVGEGMFL@AA@SNF@\ASMTLTVQARQLLSGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVE

RYLEDOUIRPNEESFRKRETY HIORG TROKRYFIYFLREFSQNQQEKNE -
QELSE] X@WT‘ FIMIVGGLVGLRIVFAV SIVNRVRQGYSPLSFQTH PTPRGPDRP .-
EGIEEEGGER LLOYW .
SQEP) VTR R RS R RN EESB FEPCR

N NM/‘Q(VGKAMYAPP

The will E%&Tﬁl@@ﬁ\ﬁwﬁ% %GQMRBM%WWEO (e.g. amino
acids Z@m &P%bﬁ € b |:i*lomam gp4l (e.g.
Nk K@’_‘fj&ﬁf‘ ERY

amino RYIKDIARIHAFECSEXNETT SZRMNSOERStei i) \VWHT TVWEWDREI NNY

L TSLl HSL EESO ‘ -
VERHRVIBSRLE & St

ACV v
RMIME] WQKEYAFFYKLDIIPIDNDTTSYKLTSCNTSVITQACPKVSFEPIPIHYC

g E Lo S R S SR S e R e
VEINWMQKQMVTIGKIGNMRQAHCNI SRAKWNNTLKQIASKLREQFGNNKTIIFKQS

%%ﬁﬁ/&fﬁﬂmmsm Eﬂﬁ WWPR%?QMQKVGV%QZ
iﬁ@ figsg@ E@ﬁéﬁﬁé&@’“@iﬁﬁé@i g&%@gﬁ é KOLOARTLA
VERQ Srﬁéﬁ's La&b ESQNQQEK

FISEQ;CLLE}GNQLV vﬁ@f tsBETHLPTPRGPD

Rprsi;n mdeWLALWLR@BCI@SYHMMLHW?H&VEM%@EMKYWWNLLQ
YWSSELKNIBVELLNATA ISRGGTDR WIBVVEGACHAIRAY PRRIROGLERILL
MRVKEKY QHLVWRWGARWGTMLLGVLM C/ SATEKLW/TVYYGVPVWKEATTTLFE
The hypasERRYS REANVINNTHbA EPBIDIFTEAGVPARATENftoyR, numbered according to

SEQ IDDWEQ\/HEB: 13 SIL)QEL KPTKI 96] RI3G= 286 KRBTV KINDISSI MBS Siad V5 = 461-471.

Wlthmvl\ﬂle R{}WW W%Yéf E’%K(ITP | analngmg- -I;SXK Igp§9)\ﬂ_1§1<:refore the

subdoma:maam aK EirsHinembeER NS TRAOET MGSRRNET ANOL REST-ABEEVRREZ9; 129-168;
169-26/NRERIIAK TBOMCRANTE57-390; 391-432; 433-443; and 444-483. Residues that have been
-5-
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VEI NCTRPNNNTRKRI Rl QRGPGRAFVTI GKI GNVRQAHCNI SRAKWANTLKQ
ASKLREQFGNNKTI | FKQS

W GBBDREISYSTHSFNCGGEFFYCNSTQL ENSTWENSTWS TEGSNNT BESDUS ML PO 7583
Rl KQ | NMAQKVGKAMYAP
Pl SGQ RCSSNI TGLLL TRDGGNSNNESE! FRPGGGDVRDNWRSEL YKYKVKI E
PLGVAPTKAKRRWOREK

e AL G, TCPATTARASE RSO SN SR SHBAARR 1 nspses

Glu- 3NEMWL@WL4WWMthmMB -607. These
featuremgl—ﬁé'l%érﬁmer HIV-1 Env s I&uences by performing a sultable sequence

NEQELL SLV\NV\F TNW.WYI KLFI VGELVELRI VEAYLSI %/l\{u
ahgnm@gygn om numerous stramns, annotated with these res, can also be
found k&L zRInb@\G@thNEU,RSLCLFSYHRLRDLLLI VTR V

ELL GRRGVNEALKYWANLLQ

Other BWEGHUKINEN L (AT A el /INETTDRES ENEABRAD MPWRF&SF%Q@?EH LL

The hy ervarlablerelons thin the |on
As mepignedlaous oSSR TNDEIBLY 4508 B FRUEeIHSPHES. The shortening
will inlolvd/theterhdval b 6ne Vﬂm%relﬁﬂmib QA6ids Wonrth2 ¥6H $éh'g1h Muence e.g. truncation at

the C- %%g{?%}%ﬂd/%g%g@ %633& 03} f&legﬂra? eﬁ%@xﬁ%ﬁ%‘t@vlﬂ 01' iué)domams {10], and

combinatiengeighese apawachsdonai ns are as fol | ows (nunbered

accordj n 02; 103-129:; 129-168;
For ingggtes . Solsavibdo Mgk s by, oSt of Bs G Pracpsiolay removing it
transmambtirahd dod@dth ardesyitchlasnit hat. Tﬂm/golnwﬂ'dctesnhmh iimdudes the gp120 sequence
and thE %%EBQFB: %%gp%?‘l )&SW Qs I |4Hd 81 {] QH@ 8fa€ bheRfy Crgﬁ(g{eﬁgto be a better

368, -427, Val -430
rmmmmen thap ep320 (123 Thusdhe m?ﬁ%erolmmmteci %'g%ﬁ“F%“‘P'é%? -gafter Lys-665 of
SEQ Iﬁ&%@ﬁoéwlﬂ_é'@&ﬁmire agbww&@aﬁbehff d 6Emidrf(SEQ IDVNUI: Jneat»,rem) having amino

I Sui U en.
acids aelr- ﬁ?rg 6§§3P §§§I gneé seque r%}{{:geglg‘f POI Eﬁe ot the VSIS may include a

portiorsoff gpidih dut motnndlededts twinsinemhwse démainur es, can aI so be
found in-the Los Al anps H 'V _Sequence Conpendl a[4]. | ,
It is algy krawiEioymalesdrleions within theaf? 190P o dhe Y PiFawsph R give ‘AV2’ mutans.
For indire6, i@ mdie aminﬁfmlasmﬁn the 4-her werrttdpmameaiam (elghst least 2, 3, 4,
i oyent i . -
5,6, 7,p%?éyg p&pég Mﬂ%é’ isﬁ’i ?,tiéynZﬁSfS g?,lsiﬁo %{l/ 8’.{1’)\67(;8 () more ammé)l acids). Deletions .
within glie ¥2 éoapfbaye beermwwdatemerqvp ommuhegenidity- qf@rgtmlypepndes (13,14). Env

GaeLC R @el&long rdﬂﬂfé@tdugﬁlté’ﬁoﬁshﬁ fhet b %Gﬂsar@riﬂét@ﬁed w1th the present

termn n. of .intern resi dues,. reno
mvenngaba%% aye Bren 5 3o, PRTGHY S1efoh s g Bavat complexes. In
particule] EnviThac@eplexds dre nkheeen with mekemaris gp L20) enlks:srm ¥R loop is mutated.

Amino JZ:EFS%&Y&&{ g'{sgltx{nrtﬁg R’Zq%{oﬂ ﬁﬁ? \QE g s)k/l%tz%cf \:;/Sf\] %m%g%ﬁ:{ble nc@(f%r?;% Rt is known to

replacq he cg'pﬂaz wogwwé VR IRPPLHER & SIH A trtpepds For pxample, a AV2 mutant
may h&RANOfolSwaENedlenct ISEQ IBMND:I)S been report ed to be a
better immunogen than gpl20 [12]. Thus the precursor
SAﬂE@WWQQY%@BTﬂ@CESQWWwPDL ENFNMWKNDMV

EQNg IiKP CTDL Kg) P SVITQACPKVSFE
e betlynggrromr:
fﬁ F&!&p G MR AR Os EQREQFGNNK

g bvAisrvtded E@TQlFNJMS&MEEBWSﬁ@QﬁWCﬁQKQIINMWQKV

Gm&AmemummImmmGMNudesanecctnwmnnmisn}pmmmEBmVAme

RVVIQﬁEKJ&Ide its transnenbrane domain. It is also known to

ke deletions wthin the V2 | oop of the Env
where H]"eé‘u AERgsitiqno! 3&‘9@"’3"5(?2’ myfapt g loop Igcﬁ W‘Wstteé‘ﬁ‘ieé‘ 4 Yl Sgmino acids.

parta:g[aayé)d*e{gxéreg %‘ngtp ygtggl cpez}op glseA' gn F'n;t{\ gwer,tl rglscaggp l?_lg pr&tﬁm with a AV2
mutatidu] froh® HIYBI sg@in SE1620In itg gnat@@, fog@,’ afRer cleayag@®f a3ggeal sequence and
secretid® [(Seeip ik ﬁﬁbﬂ?éfereg&l 5 189 PoWpkhtide RA3anyFohRRiRg HRo acid sequence
’g:b rep orééAdY gprove i mrunogeni city of Env
(SEQ éptﬁp& s8163 Env pol ypeptides with del etions
and/ or substltutlons inthe @ |loop are preferred wth
t he present
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i nvention, as these have been found to be particularly

useful in formng EnWrat conpl exes. In particular,
waeeno/Tad82Eonpl exes are not seen wi th nononel i cPQPUM07/007583

unless its V2 loop is nutated. Am no acids del eted

fromthe V2 | oop may be substituted with other am no

acids e.g. it is known to replace the central portion
savRkL AR YRR Ba W BeRs dakX v Andfdrifa dHa PARS IS8 E r IV TENFNMWKINNMY
EQMEXBINIHLADQSL KRV EkIRHLant LY L ke Tk Bewk@ by IR C SIBEG/GRBREINCNTSVIT

oaceSEP EirDe NQICABAGFAS AR ERRAF TS HCIRVINOATHG LHFEQAS DRI LNGSLAEEGVVIRSE
NFW@WWWRKS ITIGPGRAFYATGDIIGDIRQAHCNISGEKWNNTLKQIVTKL

QAQ TIINRWQE
VGK%‘E iz ARSI G o H SN MINENE TS SR = (e o
ISS KM E 2 AAGSTMGARSLTLTVQARQLLSGIV NNLLRAIEAQQHLLQLTVWGIK
R AT AL b DA K a o R VEaT AR 1YL

EsolGiRAERSME DRMMCMNWFDI SKWLWY T

I VQ A" TSVEI NCTRPNNNTRKRI RI QRGPGRAFVTI GKI GNIVRQAHCNI SRAKW
As the KNV g¢@bmS ikinRECRERNBOnstant flux, and contains several domains that exhibit relatively

high dE}#eE%Q@S@ﬁQE’ﬁ ddJsbtatey CRRT (Ve ViRV i teaNb &S use of Env
| TLPCRI KQJ |

polypepjidesharpg mwweﬁ%m@mgwmﬁmﬁewme used
accord g Y \Kle BNt A SR sEVEIREkRmaher e t he ' X' at position
130 represents a nutant V2 | oop ? wi th between 4
()  acpdypeBtidedomoprisiniecan am\npawmseqneaw Selqstegifeom §§(EIR/NOS 1,2,4,5and6;
pol ypeptide for use with the inventigon is a
(i) %PQ!YI&P [dGCOMPESIRR AN AMING: aCkh sqqueRAe hay has §‘E‘¥"§P‘f? ‘éﬁ'i‘“%é" an amino acid
setjudnts setedted Rorh GBEQ IANDsr 1,d, day and6;,0f a si gnal
sequence and secretion (see Figure 24 of reference 5),
(iii) a polypeptidy gemplidag Aagmineadid st@igner)thaticampared do #adunine acid sequence
séfég@dlﬂq}pSEngNﬁp 1.40V2 3Rl G2hds S\GE more (e.g. 1,2, 3,4, s, 6 7, 8,9, 10,
VYYGVP 'IéTTLFCAS AKAYDTEVHNVWATHA TDPI\/PQE

Ia.n or msertions;

(iv) *ﬁ%&ﬁrﬁ%ﬁ%gLWEwJE%?M#ﬁ%W fragment of at least »

@@M@M@WMM@W@WM}S@@WS 1,2,4,5

4 EPY: Bvke; o
NFTONAKTI | V@KESVEl NCTRPNNNTRKSl TI GPGRAFYATGDI | GDI RQA\H
D) ml%ﬁww&mlh@' Klsequence of p amino acids that, when aligned with an amino acid

R ) o i AN e

|ag|l\qa$g -FRfentca\AisneRarne Ry f x amino acids moving from
N2l A HANNE, v HekdDACSMIRARS b bl T\UanESH:4; IGb WERLNEbm 20, 25, 30,

B R T, S e R Al b 9B 35b6,1558Bo0, 60, 700,

ESRUIB KRBT IsECIOEMASIOMOIOL SIO0L WD, A351 7180,H).85,dk9h 001, 0.92, 0.93,
d 94, 'Orbﬂa O%aé 97, Q. 9§%P§t9@m£m<f ll%y iAW aft mef:gf’érnﬁ 1&%“@&6@' up to the nearest
dormind that exhibit reflatively hi gh degrees of
ipieRabi | ity between isol ates, the invention is not
These golg%etp%ggst ﬁue:lf;]lg% ho glogT< ) olo%?l\%lgle{) \t/a{n%%[?sl agg\” L{F%‘ufc,hf %EQ IDNOs 1,2, 4,
5 and G ibor p@taypee pitip &@m@dna@wm rthseqmcememprqyn reRagjarige to proteases.

The po‘iﬁ;eﬁﬁ&&dal&f eludt iflsich P& t4, GR whHthE %nQ%eéﬁEn@ﬂ@ﬁxsed to non-Env

sequengg IFﬁr ins ggg}e S;}gm%g&gg.es omsgggacegﬁvl\l%uhémeé@p&e leager peptide to leader
peptidsdipie N6 En piotdéiase. g.cftpra miswei plisniindggn ictivaoram no aci d

sequence selected fromSEQ ID NGs: 1, 2, 4, 5 and 6;
Within(dategprya(iip.ohy degred efesequengeiidentity may herrestendiad 508 (et 8%, 70%, 75%,

80%, S99t 9|o% O5PAI 65b,t 933N 04 99%6%% 9% RIS BB} BF Infide) @Rty between

polypegtli:'d l:s)4grl(e§era%ly dzfterguneéi g he Smxah V&qgnn%; omology s%arcl]i algorithm as
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etc.) substitutions and/or del etions and/or

insertions; (iv) a polypeptide conprising an am no
w@eiod1sseguience conprising a fragnment of at | eaBCT/NS2007/007583

consecutive am no acids froman am no acid sequence

selected fromSEQ ID NGs: 1, 2, 4, 5 and 6, where n is

7 or nore; or (v) a polypeptide conpr|5|ng a sequence

lmplergeé\a%e éﬁeo é\?lg%lgélal Progrmrr\ggg] fc%lill\@iaclilar)z uswg %lj;naaﬁﬁneg%lag search with

parameteis ggp apgmmtxﬁlia#ndgmtenabggmqmﬁv has at | east x y
identical aligned nmononers in each wi ndow of x ami

Withing g3tegorpdiidn G2 sHEItHaPniyplyet ¢ Engleramingsacidneact: deletion preferably

mvolv&>é£ ,snIgheEﬁxﬁm’bt &id xanll gdchdiavetion pteferatilly datdldes 4 gingkDamino acid. These

s Y5 945G gt g 0 e 0 v i

evoluti@oEr throgdspoytanepus siusation) Fhemolypepiies tn exiegauy (i) mpy hsve one or more
(eg 102 %04 @ 639, 8, @ 9@aetc0) ﬁﬂgle Ao add aﬁmstlﬂngﬁs reﬂm% to @EQQD NO: 1,2,4,5

d. 98, and, if of .a
or 6. Thess ERIRRRH AL V-0 BB () b Bt B 550, etk sigle amino
acid dglerionp eglbtivas SEQCIDINGO: HoRgH, 5g8 6. Dhesh pblypeptidel d reay have one or more (e.g.
1,2, 3"@“5' 8 3. 8Ne, by t)@”l?ﬁ:kﬁfnn§§9d iRelidh riatide to ?Eél@%:@, 2,4, 5 or 6. The

I’nsét ance nown to nutate natur )
substlts'é%me r\%s(@sﬂ% 4‘\#}1’0@@6‘#@& Ty Ree 3t SeR3FaTE d9gAions [igmay be contiguous.
Substnﬂﬁbﬂ@ﬁﬁglﬁé&ﬁmﬁ&rﬁﬂwenﬁé uesladensenBnofdéey MajHol 48 withnanother which has a

re]atedF s\de ﬂg\{ (g%nenget\q%ueen%(éged 2 fulildc’ egldgo nonngrna\ﬁgs(? Uil CGto four families:

nown U se n
(1) acidictilgoaspattite, glatemate; (Ddueic ige basmeeargmmee ht;éﬁmpe@t) ingferpolar ie. alanine,

valinef le¢thd) %b‘lgﬂ:‘i/nep fhimk n&eﬁyﬁlanfrfeo MetHiSime tﬂ}p&ﬁ)ﬂhﬁ}oﬁﬁr(@ uncharged polar

acti vat or . i n, cat egor t he de
ie. NG BHOTESe ﬁiwvmﬁas,vs%é 3 kA mbbiind S Bpenglpgpine. wpiophan.
and tyrd3ie atb%pm8Ofites 8Ge4ifidDjqintdyl % aBidi4tic Hphino Béids. BOZenedd Ysubstitution of
single %Zm{ﬁo géer gﬁ?\%ﬂ g{e sg%rﬁl)lres ldggg]httt Havkaq ﬁﬁ% eﬁfﬂcy Bﬁ Rid g%?oglcal activity.

term ned
Vanoqséngﬁ"&wng bavecrven Agsrbedh far s ¥ish Emé ﬁ?’éfaemhief ﬁ€ frsdrmopyn to inactivate
the cldaw S Hethéenr b 1001 8@ Upai )(e. gusy AOLy&R-SYrfsubQit@igh) S8 dkddh to provide a

polype\g‘gh?jl }thr‘q?nrg?zgﬁfi%ﬁuﬂ ‘?&g@? 61?1p en% reg(-l’ové éhgng:h%gg% es? t ell[l] %heoOIS loop [15], or

to deleterarsiubgitutg gsfcngﬂ@noanrmtn@ pamcdlarleabglydeﬂy@moo ISites (e?easatrlagme residues).
i nvol ves a single am no acid, and each insertion
Withinggasegora vy thenvalre ek ayi ieEreatenian / £8 §: 19nkksd4cHhl§ed0: 22, 24, 26,

28, 30/1BY, 40, 4sesajedo| bey U, Soy 146 130, 200, 260,301, 368G, 408, 450, 500, 550, 600, 650,

700, 72@ @gte ?&,S (|> Sr}'lox?ar ThE ﬁ‘rﬁ entyt?zé/nceognbpr}slg ra? H:?g oVI r’lu%%l and/or B-cell epitope of

on or throu spon
the sccpshyqséfptand@scﬁlhem@pe‘g@efrybq idsm}ﬁmnmwély &- 9pingHERSCAN [16,17] or
similak ﬂeﬂods:b; orahey?ban‘be &edl&ed (e.g.8sin ,melﬂmﬁ&Wolﬁidi@eﬁc index [18], matrix-

ac bstl t s re atlv
based Gfprgscpps 491 THINTORE LAl Sei getﬁ@?@r{gvﬁ CRals & Epier122.231, ADEPT
[24], ]'(saesg[ZS]l ,heropE]xcﬁy [2], atiggnic §deR[27]Or tl@tmetyodﬂ chsg:llq;ed in ref 28, etc.).
amno acid deletions relative to SEQ.I D NG
Withiry gategory s ghe,Biefisest Rairvise hgpmea algtiim, s %rléeee&"gan-wtmsch global
alignment ago;&hmélm}é usfag défaudt padamédibrs (aka)th @aagipenmglw@alqet @0.0, and with

Gap e)lgtgrgsgcht [;Ilpe%fl gait |u?11§§trt e EBL gﬁw scamr%r{natﬁxg 51"h1s algorlt];{t}l is conveniently
implerserped intthe hepdlettoolnia thy EMBOSScpaskagei[gllous. Su bst i tutions

may be conservative i.e. replacenents of one am no
W“h"h'é’iscgf oirR of Eoralerlifesthatiney be ysed ithdhe nysntiqna p preferred feature is that
the polypBRideGROLIY rétkia AResbikty of Aated] Bav & Bindes€Dal | y di vi ded

into four famlies: (1) acidic i.e. aspartate,

glutamate; (2) basic i.e. lysine, arginine, histidine;

(3) non-polar i.e. alanine, valine, |eucine,

i sol euci ne, proline, phenylal ani ne, nethioni ne,

tryptophan; and (4) unchargedgypol ar
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i.e. glycine, asparagine, glutam ne, cysteine, serine,
t hreoni ne, tyrosine. Phenyl al ani ne, tryptophan, and
W@ 000824825 are sonetinmes classified jointly as BCDIBI00T007583
ami no acids. In general, substitution of single am no
acids within these famlies does not have a mgj or
effect on the biological activity. Various
Env po%%?&éet I;Jstf%;mr&sin Igﬁgc?m?ﬁc? H)r%eosncthé ?ﬁ‘g Vﬁ%&c Hﬁ& P}@ﬁ%’rﬁd%\(’ polypeptides used
with the|ieyantige can also B@m,@lgpn@ﬂg{;,g@d am Qa@nlgurlgr (rémgs ]By 1ast4_ry:g,_AV2 mutants of
gp140 §§Je vt Sitdwinito! 61 trirRer® | B (sdnfetiteR Y fdRed ol ¥ pBPAG sle
remains in full-length form or to renove the
The EmCi)ﬂoﬂalih figy bsiused inncdrhisindfdbnl Witlp ohé bt moey furthe HINEta@tigens, such as Gag,
Pol, Ew, bllsébc%egvt ﬁla? éo%haat Id%’o@ \%%tl‘e& 1nﬂ:§x{cg,:qxgelf’4rrgxweyl use)s combinations of Env
(e.g- oAbt 4)rand &lagdegyp4)v§imitanky, mﬁﬁrmceo"’fl msqh@ys B use @6 a epmbination of Env
and Tdt %@%Zptﬁieg an%’reéegencé %2 u’r%és a %@mpﬂegaof@]goﬁ%,l'gagdpr%@ﬁls féSimmunization.
These ??S’cf"h%fdﬁ'x“%‘c?a“!i’eﬂse%%h ‘*&dﬁve“é% 600, 650, 700, 750,
800, 850 or nore. The fragment may conprise at |east
The mygqsalimmanization(r B cel | epitope of the sequence. T-
The m@&ﬁiloﬁ iRl Ves BRI iAiARERuEAR Pxﬁnﬁrﬂ%fohf\#ﬁ{mehﬁé&l@J)l X patient may receive
g. using PEPSCAN [16,17] or simlar () ?
a S‘“g‘FH'é‘if%aéﬁb% Op MY TEERYF ¢ &°rfs hITHEPIE FRHcy 595 exgpPt 3. 4. 5,6, 7, B or
more nautiosa] dbses). IAnpre ferfed 8§:gmﬁﬁirrmk\ba3 eshcapy) inamhzsti¢ns9] ,
TEPI TOPE [ 20], neural networks [21], OptiMer & Epi Mer
Where[r@ﬂtngtg]dosq&[g@}:}iﬂnpgm]eredrg¢qhgg>sf 2Ar theh?rm MMIH ém1§p1][y2:5]admlmstered at
least 23{Aek & 8MdrGhé evé%ufs 34d e @l >3 RReREigAAIS4 dictkd At >bRvdeR] apart >8 weeks

s, 331 s g MRS B R R AU v 0 s

time ofithe fimtdoge. al gori t hm [ 29], using default paraneters
(e.g. with Gap openlgpenaltyzloo and with Gap
Routescfor ansiogs] adanmistrationgofscompgsitigns rchids) ngepsal @éo?rﬁ]ngltragasmc rectal,

vagmaﬁ%fdm)[as]TBhﬁn@bgp irieE kb, SntRQBVRHN mhefmamhem rHuBﬂnguﬁl etc. Where

eedl e fpol i.n the EMBOSS pa
more i oA P LB BTN TP PPy ferfame route. The
preferrtdh gouta fontmugnsal aadprimiseationdis§ thatiutranasa tolate, ab hie offers easy access with
relativggl %’Rﬁgtdegﬁessﬁlgyhg/erﬁfeaﬁy b&éﬁem 'ﬂﬁ?&u\{ceef Tﬁ@tz?’rﬁ%sntﬁﬂl of the invention"

Env po Cg@ ound i n aoligoneric

may thus bg Breseird farymipenasy)a Hﬁ“’fb‘l‘%\% Speteas by \vase) spsptmasal drops, gel or
powdet:l gl refstd7 & 138).IMu&sh) mmﬁaﬁatahsmaf: arsmna}dlwfem:tmgﬂd composition in
the form nga Lelésg éll ! 8%1%8 ﬂ(? Vtvlién%l 0)9 %r(:)tér:rqmcs-% ér:@,r lng) V%’B gpmcc' P%nt material, drops,
mhalervsezfeecrspb quRResiteries) Rssargs.)etc. Tice aEﬁ\repr%taeFl hﬁatyr béofrsé é7)

i SIS SO Oy O L MRSt o S ASBY it e i
admixivrd with)or sumalslbadmantr Afipavennts ¢hat amsaeeve:mabnmkal ongesihclude, but are not

limited?dY (€. 9. 0-gpl40) and Gag (e.g. p24). Simlarly,
reference 3 1 discloses the use of a conbination of

o EBYciaid M—nwyymettb)gﬁsq(e ?Qﬁje E. %I)ﬁ E%Q&lﬁ%nké?&%xﬁ “LT”, cholera toxin
coﬁg&l ex of Env and ei.ns i mmuni zat.i on.

e oaﬁambsgﬁé?mm“ﬁfu} %‘? detoxified 8%%‘8“0&?% fyerek such as the mutant toxins
| Knosit 4sAT-K6B andLTaRZd [40ImMintagaidsiztas be bl th meraotd thetoxic enzymatic

cYQA% gf th)%& HRang k\ﬁlho{]ﬂ%g'n%@lng tmm_]&%%& 9&1vat H‘ht't.lyti of detoxified ADP-

d@b@ylaarlg mwraé Eycpeal adwmtw d@fcr\bmi m sierenpgddsal

. S%és)a(x'? %gs ?z ef eSamal’e o? lrgr%nnm It% vh \&Lérlgﬂ\gcﬁarqgtgp %ﬁ?clre preferably ~200nm to
|1ﬁﬂwn zatdl?cm@ef \Mér'@oﬁupllefqu{b’ d88am gtoe~ Him rin sdiapetgr) formed from
eﬁ\ﬁfénﬁlﬁseha'%f iy ﬁlb&’egfréﬁaﬁte deae rWhltbxltzypé §a|d chh?(a-hydroxy acid), a
adm nistered at | east 2 weeks after the previous one
e.g. >3 weeks apart, >4 weeksg.apart, >6 weeks apart,
>8 weeks apart, >12 weeks apart, etc. A typical 3-dose
schedul e may be at 0, 4 and 8 weeks, where 0 is the
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time of the first dose. Routes for nucosal
adm ni stration of conpositions include intranasal
WO 38735825 i ntragastric, rectal, vagi nal, peroretT/pSB)7/007583
pul monary, intestinal, intradermal, transdernal,
buccal , sublingual, etc. Where nore than one nucosal
i mrmuni zation is given, each of themis preferably via
the s e, Th
Y RREPO RIS acil pBLEHALES L Bl BHiad 40K aprojacione ec., such as
epady(lastidesa-ghicolide)edtal pRidnglly itiepted to by a aegaiyelrehgrged surface (e.g.
alv{tR 8Eh%) BES Poditriely-BhAET fidac t&g RIS tbhRMeRtgdnl8uch as CTAB).
i nvention may thus be presented for intranasal
* admolyoxyethylenmethernere pedyanyetalent estpr ] Swab atliuyans fermulations further

Ifkiuas p%%hﬁ&&orﬁn&ﬁ%s&? sfRBnts M&ﬁrﬂﬁﬁanon with an octoxynol [43] as

adnministratio o.involve presentin
bG8 PEb AR ERLaRYS PP obiesuriarians o8 sP@Bination with at least one
(adaliticna Bhonyiomitt @irfactaoatchdis, anl dotpxydol tm&r&g&med pplyaryethylene ethers

0S ,
essaér]?cletgd dﬁ?rg 1 és erfgf“)ffn Igﬁ?.lrp gdly t%{ahl%; etPer (laureth 9),
requom)hyle;\ms’rsgml gthote mowxathﬁxleraﬁs&stepsdteéhm pplyoxyethylene-4-lauryl
t MREC polldxyethyRAEI FILIG LG Eller, BnEFSTHbRtHyRIhe W3t 1AudyBetller. | N
adm xture with) a suitabl e adjuvant. Adjuvants that
o aBiwadhssivee [45] anduenseadhesives, such arcestarifiedhyrlugenic agid microspheres [46],

| btmo%ﬁplmpand Baddrativds [&@Pcﬁohéopawdafehnmk@&rF&y(aerﬁc acid), polyvinyl

* 8F0mo1 otyyin gy g ol e ap o A By By eeltab R
. dﬁﬁ'l?ﬁﬂ{uhgﬁﬁnﬂl%ff% _%onfrél&thd@?e%@cwt(ﬁi%&nﬁc@éﬂhﬁ?,) 46AQWAponin [49].

as LT-K63 and L agenesi s can be used to
* r biposwnest{ehaptors 83 énky qmef S Thdixavipies offlippsmeceformulations suitable for use

Wad DOWantsGiDYdsBbddiR réfs bl spvant “activity. The use of
detoxi fied ADPri bosyl ating toxins as nucosal adjuvants

e | Aniemaiinil ghdosaminidt phespbate figrivatives soguast RC1528 [§3.54. a
partlcle of ~-100nmt in dia nore .. Y )
- DAchtsveliege. Shh DY EGARP P PSR P hoSARTEL ( PCPP) as described,

pfoefeteamiﬂhymr&@&nmstis andOG6m i n dianeter) fornmed from

materlalstht are bi odegr. bl e and nontOX|c(eg a
C°mp?1%'l“9’€é“°r¥)}ﬂ? B‘i‘?/“’%?c‘?rd)‘“e gg? 3ﬁ§8¥?§§§lbut yr| c acid, a

Other BV AT Elove DPRUIARNNHEL 8 o180 RAIKGEHL ' BELAPR: 7 of et 57).

A co-gly
A prefeftd onsd btymtwcﬁat &ijudantshia \tiee groop gawmahysogm’tfrgedxms Within this group,

detoxnﬁeci ;oxm% %e pr%ferredt ﬁet§)?%)e Qnutg}ltptgf‘c'l'r’f aXc? b)i‘ :ﬁ'lé' g{:ﬁ?g'ged In one embodiment,

IonicC

LT ha'arlrzxs)muratmnmé F%Stévye’tlhﬂ?-éﬁé @m@rsuawtampbﬁ%%y &ivey L ERZ2’) can be used.
In ano&ﬁ ebbdirknt, BrdAviagdiati@niiod arrea;unaat Sep163 (B¢l & D9$ subBGIutEe [Chapter 5 of

ref. 592 g?%}q’ﬁ F,Il‘g%é?a‘n?%a E{lb%tiqag&l?) ?&PZ,SF gm?eagé ?)f gxgse residues is according to
refereqps|6} o The LAYK Ehmutank 5l pacticularly suitatde fagruse withdhe mmentionn

combi nation with at | east one additional nan-ionic
Thus a;prefesred gprcosa] dmmywizarion usegyyyity fhey imygntiopipyalygsggultiple doses (e.g. 3) by
the intestayd)xy@t yin@ ITET-Kioh exdfuvaite ASBpRAl Rfrahdsalcdiiposidn Wikl inglude between

10ug %g%&gﬁyz ?Iﬁyaﬁ J('gltné%:lr ?cgscec)ereg laect)tﬁ%b pg top EII' l&éfa Hér%toh 9.
t heyl.ene- 8- st eoryl ether,
T"el’%&'é&;? ("rﬂéfzé'ffg"(zgf) | auryl ether,
After RPN WRIcH34L ﬂﬂﬁuﬁﬁaﬂlcﬁﬂ @H&el@eﬂ%ﬁgerﬁ&@dmlmstered parenterally. A patient may

receivg Rl PB LT (e O TRVl PPt ¢ AR LT BP Lot (g2 2. 3.4.5.6,

7,8 orrmmemmphsal dosch) @] prefeiict cegimer #iFplvand patentedd imwamizatens.
48], cross-linked derivatives of poly(acrylic ac d%
The ﬁﬁé(‘if\ﬂ“b? [pargnier glose Wb‘i chﬁE}y bﬁ?@@m‘?tﬁ"@ @t least 2 weeks after the final dose
in the pRcYSAsERakigleS waeks £ftdr /oo wesds ARkr; l6l wideks after, AB weeks after, >12 weeks
i mmunosti nul atory ol i gonucl egipLde (e.g. a CpG
ol i gonucl eoti de) and a saponin [49].
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Li posonmes [chapters 13 & 14 of ref. 57]. Exanples of
i posone fornmul ati ons suitable for use as adjuvants
wae@7dsses i bed in refs. 50-52. Anmi noal kyl PCT/US2007/007583

gl ucosam ni de phosphate derivatives, such as RC 529

[ 53,54]. A phosphazene, such as

pol y[ di (car boxyl at ophenoxy) phosphazene] ("PCPP") as
after, egﬁslchr I rtc,t paﬁén(?%%leé&q%aﬁ’ bé ?dnru?lfs?er%rqgrs 1O?t§n&:n gbgﬁ'S weeks after the final
(eg tmpumavﬁaédossl her adj uvants that are active via nucosal

outes are al so avail abl e . See chapter 7

Where5rp)1]txp}g B:]iré\ntéﬁl élase(ﬂ %f§§d57m'ﬁﬁf,ﬁ%s gpc}aG?m%@ﬁr th Fsﬁorfthgarenteral dose will
typicalQyf B&Ifﬂrﬂfnsfm dtileuesY Watksngiek e préviold driei eg. BI3iveeelis apyst, >4 weeks apart,

>6 we?C_LFt éxla,f ‘gwgefkg)g r jired rzr%é%.kgf ﬁz{r[ %?c Aﬁrk%ﬁ £ Id?% %}#cﬁﬁé %agi)e at 0 and 12

weeksawhere & ische amerrefstm dst Ragenperal( d_,osg (e-gnatpalq &b sterkyrelasive to the first
mucoshi?fdke )t 0 give 'LT-R72') can be used. |In another

enbodl ment, LT having a nutation at residue Ser-63
Routes efog . p&ehtﬁﬁalsu&ﬁimittatlbmn of Charppesitidns Ofinglede ﬁﬁ]mttm}?ous, intravenous,

KeRini [ Em"? [

mtramgéc\(lﬁ% eégge_ : esll S‘eaéox? g%%lg%?%ﬁieg Wﬁ r?ﬁl‘r;il@oié by élq h Where more than
one papente@Rimmpumzationds pven, ¢agh &f lﬂyms i nra@r@lx Vi tbg gajf ropte. The preferred
route fhiigarkit¥@NddnRiRistrdtiviSis By Pitenfist @l ijeeisal | muni zat i on

used with the invention involves nultiple doses (e.g.
Antiged} ginentbyea ipatensenalsmuter wilt eypisillycbel ddridBtaxed irv aombindtion with (e.g. in
admlx&%cp&'ﬁf# a éunttaﬂlg Qﬁ@@kntcﬁim&ﬁbﬁ¥ Qntanel :-Jd)dvgﬁtls lég@ca%%l%?nlducmg (eliciting)

van dose e.
a Thlﬁw&mmese 5@%95@ afﬁéﬁ%ﬁ e.$tl%‘r éfil"l"ﬁ‘i‘fﬁ b élsPo’i?(eé'ﬁed to herein as Th
adjuvafifs! eTheRlistifttidrabeti¢e®SEN]1 a0 TH? ZRthelpr ceNy/ 6 @feR known. Thl and Th2

adjuvantcag %nanl nsnn:?uqlglrgsl }xs%rtg d c% %n}ngtref%d %tlﬁé;t\l R)‘%el bFi‘Qsed rE@\)fards respectively,
ecelve a Si g arentera

a Thl-typeioe s ThR-tyns tte$rp=|nee pHrléﬂfhéradJuvams gesultdn gw pzodl@nomof antigen-specific T

cells tt refeas8 c%kﬁ% SacH4S 52| and QiR Skronfy (ﬂ’éa@fr%r tBQQGﬁ§ ShtMHRBies), whereas Th2
I nvol ves nteral_. i nmuni zat

0
adjuvapfy GVIEE Dyl BPSYetin e YEE PR RTen RSPl el frientes bapigpes such as -4
(leadlrigttollﬁs)t 2 weeks after the final dose in the nucosal
series e.g. >3 weeks after, >4 weeks after, >6 weeks
Thi-typt tresponssy ane aleturally dinkeds 1o bagtetial ainfestionsstand sphadipyansy used with the

mventi%ﬁrﬁ?kﬁl@' méiﬁé@ sﬁ&Yanb@s SAf g QF Bibteria® rsubd'ﬁéi{canfrﬁl adjuvants may be

modu]6t8gsean ég%mﬁﬁ P{‘ ﬁ'glﬁ é,l %::ﬁ{)tgfsaq{'ﬁﬁslétg lgn)plemd]ey may be agonists of one
or momedefi the dumae dl-@adlﬁ&?o JER3f TeR4L HERT7| TER8pandéort ELBY proteins. Preferred

agentsdﬂé eag%lus nyﬂ,ﬁﬁl(k ¥ hﬁld@fg&umoﬁhgsr) &fhaf 'i'ﬁ@t(e % %gtﬁligonucleoﬁdes).

ter the previ ous onge e. weekKs apart, >

These é%ﬁi‘l‘st are B%ef%ef@k%c“é(ﬁ‘é’?& "‘“‘98 %Ré’é‘ﬂgy Bi'fg\"?ys >12 weeks
Adj uvalrg a{}\}gt zkrg tagtmer tey%erﬁgrallﬁ a n?stéc’rg$ g\?l'f%g? H)%Yl.%dg ebu% are no? ﬂrmted to:

barente

dRﬁ%ﬂ( Whterd l&agﬁe%ﬁﬁ&smrrﬁ&r@td'eféﬁ ol he first

nucosa ose olit es for parentera m ni stration of
. cam&mmbaﬂmmg} ud@naubautea&emm onk mbﬁamrgws:pc motif (a dinucleotide

Sﬁqrxgr%rgésc:grliltla}arllrlr% ebn &rbmmﬂllégb %?nro erd @y ; ﬁgsﬂ%gtg %E)nc? to a guanosine), a

p’apentrrehﬁl[&}mmwhlatsrrendqu R@Wenn @m@numottdqemm@mng a palindromic
PERheiRblo¢ ¥ BligbRuciediRer e&hﬁmnghs p19{ae)r ea,uesw eInfr¥dnostimulatory

prenteral admnls atlo tramu
B RFlsRrdeA o g hieaB: Rponge otiReADar aRlod, pish,pq Phosphorothioate
t modifehtignsaad adnibei douibleestrandedcamfexcept fanRNAY Isingée-granded. References

agjl B(%f afcl g’ké {;/gssi%leséﬂaio%tgugstgptjidh\é e %&ﬁeﬁk‘hf‘%&%osme with 2'-deoxy-
sulta are capa ucl ng
7- deazaguanosme The adjuvant effect of CpG ohgonucleotldes i1s further dlscussed in refs.
66-71. A CpG sequence may be directed to TLRY, such as the motif GTCGTT or TTCGTT

-11-
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a Thl -type immune response in a subject. Such
adjuvants are also referred to herein as Thi

wa@eojoanzses. The di stinction between Thl and ThRCTUS2007/007583

hel per cells is well known. Thl and Th2 adjuvants
cause an i iMmune response to a co-adm nistered antigen
to be biased tovvards respectively, a Thi -type or a

T ]
pﬁgb%ecoﬁ e te én-érigl{% E&]ﬁg%#y ?:gr eﬁgt ler{ﬁgélls?gsponse such as a
GrGia QN gebaodﬁgxmm!?oaﬁ@ |°ntltemaefrbqwng>rﬁlse§aﬁﬁgf°t énducing a B cell
| @4poRs AL QACES)B ODRT €p%-AhzhddpBvB NOBNs et discuskel R refs. 73-75.

B o, e A PR R b S B g S5 s conrceaso
rtbstpthe S& sndhiseaqeessible [foryrek ¢ptdretc ognitivac tQptioadlly, two CpG oligonucleotide
ié@ @&Eﬁo H?aiyn@{ Qgﬁﬁeadétuﬂ’léﬁ-‘tﬁ 486 %o %H’? 4 A nunBN R QPe, for example, -

gerera e substances that mmc a bacteri

al
SR 92 SF16- ) AVHRTS R B8 VA Bl RGOS aAltp own as ProMune™
J@RIYyS PRarfifacditichl IGrkep, Rﬁﬁgpﬂmhﬁméﬁhﬁ)lamﬁo foligsmithdotides will typically

L r&%m@%ﬁﬂggt ?ﬁ%ﬁclgﬁtﬁﬁgﬁ%@%g% com 9eﬁe§31anqul§tganuc]elﬁt%e’s
F’x @‘&awgteagﬁeﬁ&p}@gﬁoggg?m?t A p&aM? GRoJknown as ‘MPL™") [79-82].

daz ﬁg? Ié%%) Idg'gl? rec¢ ctsg gﬁ’ g"ﬁ%f?}. Szizlgzionella minnesota, and is
aﬂtenmally sinilarnalipidi Arfhsunlatks graacidpapie piasphayhgup laad a base-labile acyl
aég?@g;réﬁé%tfogrof%m Wa?hhég@ﬁ)miéycﬁgﬁ ﬁﬂdre?é?éﬂcg%s 3dMPL can take the

are not I m
eform af grmixgure o Selpied dROlPeHIeRo VETYHG BY thecyiftion fpg: having 3, 4, 5 or 6
| AE¥LIBR4ihd, Whigh Ghyy Gk @D&m{'dﬂotldn{iﬂ)s) SThd tas glﬁébsamme (also known as

Céo)ﬁff‘og‘cy% ?]rgmo (I:Rcose xﬁo?os%&gg 4 are -acg t Sﬂea e1r 5. posmon carbons (i.e. at

OSI ne

‘presdionaand dﬂdandotharegsn also £)- my}atloa ar e mmw{l 62@}1MRL promotes a Thl-

bleSpoiisé pgrjed RNA, an ol i gonucl eotide containing a
pa ndrom ¢ Sequence, or an oligonucleotide containing

aAﬁ)OirMﬁQthuﬁaeﬁh@ NsofnpobAdL @S a8 UIndigGivod (“R-837") [85,86], Resiquimod

%Bg@gu)gt : d‘gﬁ"g? 233? 0%8 L%%Z??tﬁﬁ% 6#088& htp% gygrochlonde salts). Further

ndethilsi abatf mumnuMOWElmdmhemghman@ede) lfm(ndmerpferences 88 to 92.

PR SinaOkE R LBALE o] phENCES 63 Lo 65 di sl ose

possi bl e anal og substitutions e.g. replacenent of

ON agRQssbmRtaiabéhe? coﬂﬁ&ma, szctd Q921G AREIB&T il h@ference 93. Methods of
onucl.eotides is furt

d{j Jg-léélggli% ex!;'nfﬂm}flg?tgnn% 6an7'11 scr %f%re affévr? o gorﬁgg),mgé are also described in
chiefezertce @3t The Hisendcarbazanest 4re paniciarlGEgEdtivepin the stimulation of human
TR bibod mﬁoﬁéﬁﬁ A0 e Wu@@oxﬁ&%&fl&l&sféﬁﬁh as TNF-a.
inducing a Thl inmmune response, such as”a

( Almoﬂeﬁwwmqiomnw gheh as diose isekyedn nﬁ&rmmﬂ;c iMetlmod‘scuf formulating,

%H&wﬂg §1:1Jeer{lgg for & g‘é%] §?§ﬁ9?1§fig:gx% % o%&cn%ﬁeference 94. The

Fth@rsermmbyzoqeh arcputirelady effestivedpythe stimplatign|of humga peripheral blood
GabnélucBardenk &stithélSrodbctivntTicytokings sGéh AdTANFlhe 5 end

is accessible for receptor recognition. Optionally,

t Avomi@pal- mntgommoempsi@en,sieefuéins @slcimy sidts andt alemigmasalts (or mixtures

t Efeb) SCABR §zﬁts lﬁ’crlﬂae ¢t YRBEphate %ethef ‘CAPXFAMEIEs disclosed in ref.
references 72 -7 A useful r% ant i's

%gb@mw§alt§< que s etc., with the salts taking any
Rustabia Fenib (€8 gdby cryﬁtalllha,Car)orphﬁmu a9t Aﬂkdrﬁﬁmf Yo these salts is preferred.

ny Celg'gn‘tlégcli %8&5% mfos*t%ﬂé fh@g lays]p 2 ’H?Huﬁgteé%ﬁ h %lentclez& metal salt [96].

niybmipym gals adjuvants afe 3@5&%@%@ Wﬁ&ﬁﬁ&%lﬁb‘f yl lipid A
(A nuMEosme anagogr O a%élsfaos 3t es(s /{ 3%5 8;-]( a—édq ik é’lo?me)

been~priepare roma nutant o
m nnesota, and is -12-



chemcally simlar to lipid A but |lacks an acid-labile
phosphoryl group and a base-labil e acyl group.
wor@paraes on of 3dMPL was originally descri bedP€Tus2007/007583
reference 83. 3dMPL can take the formof a m xture of
rel ated nol ecul es, varying by their acylation (e.qg.
having 3, 4, 5 or 6 acyl chains, which nmay be of
different lengths). The two gl ucosanine (al so known as
2- deoxy- 2- am no- gl ucose) non@sacchari des are
N-acyl ated at their 2- pOSINrg?If Sgons (Le. at
positions 2 and 2'), and t bre aPso O acyl ation at
the 3' position. 3dMPL prnDNes Thltype response
[84] An i m dazoqui nol i nd, such as | m qui nod
("R-837") [85,86], Resiquinod X1848") [87], and
t hei r anal ogs; and salts th eof(ge g. the
hydrochl oride salts). Further details about

LGS 5 0 MRS SNSRI (0 e compons

t disdosed imreferencas PP i k) esompevrthavingba fermudaich as

t hose disclosed in reference 93R thhods of

formul ati ng, manufacturing, andijdcreening for active

conmpounds are al so descrlbedlutiﬁj?ﬁence 93. The

t hi osem car bazones are partic effective in the
stinmul ati on of human peri phRf al Nbl d& nononucl ear

cells for the production of cytBkines, such as TNF-a.

A trypdgpthrin conpound, such as those disclosed in

reference 94. Methods of fornulating, manufacturing,

and scReand Rgakerchaimtiependatiydduhadis -NReRa FQH, Gesalkotye dubstituted Cig

in ref ﬁfc@:w: %e%flocyg £ stxbétﬁét@&nhGé &:@Zl?ﬂ %’6.,@5{5}1 substltuted Cs-10 aryl, Ci¢
partlcularly effecti’ve | n the stifulation human

peri phdkd: °‘kﬂ"86tt‘f“ﬁﬁ|¢0ﬁﬁﬂ‘ly%ar cells for the pr oduct ion

of cytgki w%emsupfb Q;Salﬂ}\":sn?ostmfed’ftpf hidt, G0N AT Astituted Cs.10 aryl,
conpos| ti on, _1 nc ub%twgtpég?m umsalts and al um num

sal ts RESFroRyckYl Py terocyel¥lei um sal t s i ncl ude .
cal ci ugy Eﬂ@mh&l{: &ablf nfiliep&l'li?:ntl)C@‘iD ha@@rﬂét&b@ﬁ Jgswsﬁﬁﬁs@ heterocyclyl,

in ref. umsalts, inclu dr oXi
- phosphzﬁ@% sGH g‘}‘é‘ss“‘ﬁf‘ﬂ"e 3k %her %‘1“6‘5‘%%‘@ fopya 5-membered
sui t abtigg 4x0ihR4ie. g. gel, crystalline, anorphous,
etc.). Adsorption to th§§e salts is preferred. The
m neral containing conpg §Lﬂ10ns may al so be fornul at ed
as a particle of netal™sglt [96]. Rksim num salt
adj uvants are descri bed R@ nore detail below A

D o B o 5 bittias BE adhievst Bl Bonriadiad by prve
ST (ol Qa5 don NG, ) e compounds

di scl oséd 1h’referenc ) a compound
havi ngR§ hGH fhalo;ruOH O(\helkgll, 0. RkeayldCRalkyreyl e @3 -NR. Ry, -(CH,),-O-R,,

i ndeper . OH, al koxy,
subst|?% %¥¢% §¢b xy, he§2rocyclyl substituted

het er oRyrsIfyICm@lkyl cubstipiited Subalkyl, httet!bc@lyi subatipted Hetergeyclyl or Ry,
al kyl , wﬂgreﬁlq@sggtut ed G- alkyl; R3is absent, H -6

al kyl, substituted G -6 aIkyI C-io aryl, substituted

C-io aryl, . heterocyclyl, bstituted

heterocyclyl R4 and R5 aﬁb e ch i ndependeng])y H,

hal o, heterocyclyl substltuﬁ d terocyclyl

the binding being achieved at the bond indicated by a

R0 and R,; are each independently H, halo, C,¢ alkoxy, substituted C,¢ alkoxy, -
NR.Ry, or -OH;

-13-
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-C(O-Rd, Cl1-6 al kyl, substituted G -6 al kyl, or bound
together to forma 5 nenbered the binding being

w@ednrerses at t he bonds indicated by a Xi and Xe@r/esmavin7ss3

i ndependently N, C, O or S; RBis H halo, -OH G -
al kyl, C2-6 al kenyl, C2-6 al kynyl, -OH -NR Rb,
-(CH2)n-O-Rc, -0-(C -6 alkyl), -S(OpRe, or -C(O-R,,

RO is H. O alkyl it i - alkyl

het er 0GR %/ fmd %ﬁ%é“td?ééﬁﬁ éé‘él Y %’gt%gf ?C)?&IC ?‘i/blsgtgtred os21kYn ecr((e)P R Coroaryl;
R<>3 I&chtmld)imidbei@eﬂixbi (i 0] ;ﬂmbﬁt&vechlﬁliosblikﬂe bwiptosphate, C,s alkyl, or
i ndi cat @ and Rn are each independently H,

hal o, gttgféﬁ%%?a ggbst ituted G al koxy, - NR Rb, or

- OH eaethmd &0 thdBpenidentiyn #ie v aDitd ylkil, sGbstiutad KGils, alkyl, C; alkoxy,

Isggzlto g ﬁgeg]%g g}k},&}éJEhNPC( % 8%9’5 ef\}l’-{(ﬁbﬁ@ﬁtﬁ&d% 4 By, NCrs

G 6 atlkyl, Pé«sulsaalww u¢ dkylp: CGlozﬂrR'fo hegereeyc

I(:Indgp:?a% 1¥ dn eg?@({eg%l%g (gf‘ ?glk%%gﬁ&k%&dalm( gﬁll(o}/ &x‘yl, substituted
al kyl )C@wNH(lslmpwcuﬂgu sbstignted k;tpn)ocycl,qéo al kyl) 2,

- N( S“bé“’atchtﬂ”&qnc%@ﬁ&sﬂ 5K, )é.dﬁe 386 tutpf Co 2l GfP)Re, phosphate,

het er ocycl Y
SubStl@Hl"@@h@F qfitphosplage;| o aryl subst ituted C -io

aryI S uted het erocyclyl; each
is néepeﬁ@gﬁ%ﬂdem&“ Q’G&JaBIt kyl, substituted G-6

aI kyl , eackpG} RdlepgridestbiGtiger mthosphat e, or
trlphosphate each n is independently 0, 1, 2, or 3;
eerdB) pPhasmaprpsisaliiaaseRtyble salt of axy of (algp (B a fayjorser of any of (a) to (), or

M‘ﬂdﬁﬁ@ﬁhbﬂ?}d&epﬂéﬁl@ﬁlﬁ@tﬁe galomepf any of (a) to (f),
a tautoner any of (a) to (f), or a pharmaceutically

ACEPibiel(2-aflgl-8-orbguahesii 1GOTEr . Loxori bi ne :
(7-allyl -8-oxoguanosi ne) &éoo ounds di scl osed
| Gompéunde disclosed in refRrERggi insdyding: %yazpmm% APrODeINgs, Indoledione

| Y RAED n?cmﬁ%q&noﬂ_&l rahygy %&Whﬁ'@l BBRzokydtbdbne compounds,

conpounds, .Benzoc odi pne azavl n

AR A OTURSS, i ATAZS P TIAGNE SRy (ABIQ)  compounds
C[(lObQ(]ZB])d ﬂyﬁii’e@ﬂ)alﬁﬂ]de cbiydom;dtlﬁémp%one) owopodsls, Isoxazole compounds
%@é@%ﬁ%‘aﬂ& C R me Cg{@m&@ RGOS ouﬁseg Amhraqumone

conpoun unds,” Pyrro conp
[ amaRounds; Qineyalips FRMRBIRG mecg?rrrpamﬁ, Ryragy) ﬁwuweg\e compounds,

TdrideBdnagzolocammouelas [10¥]. azal opyri m di ne conpounds, and
Benzazol e conpounds [105]. Conpounds discl osed in
reémpaymde digdosednin yqﬂ:qqgce 106, including 3,4-di(1H-indol-3-yl)-1H-pyrrole-2,5-

Saidnédi ( J‘.tﬂlrb%e 3aidldgs, Hidwatisdde- iflé) NEBromen-4-ones, indolinones,
st aUTOﬁ orl a derivati ze pyri dazi nes,

al gg
cHIRR cloRiE PPI#tes, qui nazol i nes, and
nﬂﬁ'a%ﬂﬁbﬁfylaéié‘éd%%inide phosphate derivative, such as RC-529 (see above). These
derivatives stimulate Th1 responses [107].

A phosphazene, as described above.

Small molecule immunopotentiators (SMIPs) such as:
N2-methyl-1-(2-methylpropyl)- 1H-imidazo[4,5-c]quinoline-2,4-diamine
N2,N2-dimethyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2,4-diamine
N2-ethyl-N2-methyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2,4-diamine
N2-methyl-1-(2-methylpropyl)-N2-propyl- 1H-imidazo[4,5-c]quinoline-2,4-diamine
1-(2-methylpropyl)-N2-propyl-1H-imidazo[4,5-c]quinoline-2,4-diamine
N2-butyl-1-(2-methylpropyl)-1H-imidazo[4,5-c]quinoline-2,4-diamine
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An am noal kyl gl ucosam ni de phosphate derivative, such
as RC-529 (see above). These derivatives stinulate Thi

wo eponses [ 107]. A phosphazene, as descri bedPEhusm®07/007583

Smal | nol ecul e i nmunopotentiators (SM Ps) such as:
N2- met hyl - I - (2- net hyl propyl ) -1 H i m dazo[ 4, 5-c] qui nol i n
e 2 4-di am ne

noI éﬁrﬁbh%hth I- %2 W?etﬂtp“)rgpﬁ@f h) lml'ci'ézom ggfq%[nﬁih%e %] Aﬂ&lamme
Nz wm}dthm @anhwpkop(mmhwnempmmbm dladamtife23-djamine
Ejlgg eitlﬁgj 1- ?2 met:h?' pmﬂayr) yrotpljy—leﬁyl-lH-imidazo[4,5-c]quinoline-2,4—diamine

opy
l H i-2-dengi ﬁo@l)}]l{[(_phﬁﬂ&lrrﬁ&rybt}ﬁepﬂ Hdiinidazo[4,5-c]quinolin-4-amine

11 (RSO roRfhRET S imicgeafigauinotin-+-amine
N2- i’{{g}ﬂmnho-(l2(2Kfﬁéthy1bﬂ:fp@[)y1|}]—1dﬂdatd[u d&ﬂ@hﬂoﬁ? Zyij¢edi/i4iRinoJethanol
I am ne

[) -1 H-i
m d%&[é[aml@ bfﬁme%{qrq.&%ﬂﬁu@ﬂ%%é&}@qqﬂ% wl]?xggthgll)ammo]ethyl acetate
ikéf—aﬁig{dﬂy-l(zlmDWIﬁmw) PGLHIH&dro-ZH imidazo[4,5- c]qumo]m-Z-one
| M dazo ul Nol |

Mh&,{zprpgwlalgprﬁyar? sgph@wwnethyl) lH-l}Ir%l azo[4 g c]qumohne-Z 4-diamine
1 I+ Nmbdgmizélmémgl IR - Athyigrogy 3NA, N4rbRkEphenylmethyl)-1H-imidazo[4,5-

11 RO Y nol I nedoamne

1 (ﬁ2~ﬁﬁtﬁml1p(29:pyﬂh)(}p20;(yp)’-N1®,N4t-ﬁls(p)lenylmethyl) 1H-imidazo[4,5-c]quinoline-
g‘ld(i‘iz%g 5-c] qui nol i n-4-am ne
-(2-nmet hyl propyl ) -1 H i m dazo[ 4, 5- c] qui nol
I n- ]Szyu]-@ngtﬂyy-ll)(aﬂnﬂbj'lgtdpahdim ,N4-bis(phenylmethyl)-1H-imidazo[4,5-

2- [ﬁéuﬂbf‘ﬁep@ald'iirgmmﬂ hyl propyl) -1 H-i

i i dazo ui nol i n-2-yl met hyl ) am no] et hyl
b o-2[mecih yll& e ]

acel -df-emm yl(propyl)amino} imidazo[4,5-c]quinolin-1-yl}-2-methylpropan-2-ol

’ 4 ai“[«i‘ lemo(éi(&s{,ﬁmmo%ld ,}mhaz%msJammn%bf yidag@lpropan-2-ol

gui nol i n-2-0one

T (B bR oD ey bmer) Natigey-1H-imidazofd,-clquinoline-

1I—|-2md;@;igg4 5-c] qui noli ne-2, 4-di am ne
N2- but yI - N2- et hy!| -

1S£p’6nm§t[bydp53r®2y&) reRVL, 35|P; \hh&l( Eﬁ&ﬂhétﬁiﬂl&@bhé group of sterol glycosides and
1 Mda

?-p%otn 6?s6%eysl 11 UI n fh 4bagllc qeaveﬁyﬁt3ms rocny and even flowers of a

enyl net
1N;dema(qu gtL' plaat a’]equ:p rﬁﬂnom@. from 4hej banki ofp@e Quillaia saponaria Molina- tree

W@iﬁ s'tudled as ad uvants. Saﬁonm can also be commercially obtained from

Nga %5
1@{@.{5%12 Egrgiaa,hgwpﬁ)}ﬁés %aﬁzcrdl?clzgz:ﬁﬁg 2/ell) and Saponaria officianalis
| ¢spdp eduit)n Saﬁmﬁmtljuydn(t p’om}nyht)cmmlqudd ﬂrﬁnﬁadorazm{nldnﬁxsc hwh as QS21, as

i @F’Aia'g'lkp'ia l én%u MVLMO IOI'S marke d as St n:lulonTM Saponin

1am no quil no
1cg}pqqsglql?§tlﬁy1: &egp gﬁniz'ecb |u51m }m;l;g,a@g HPLC Specxﬁc punﬁed fractions

ludirg theidexbnigredhavd boch pdedifitd, -lmaum@mm an QSlS QS21, QH-A, QH-
1§|ﬁiggl(%? %’g%réfs ragl]gq%enfgl%clinqg wn(ﬁsﬁl 4 gng)% of é’r X u8 g1]%n gf QS21 is disclosed
gimorgl H08. Sappuin fgrmpulationseman atkot <rqmm1rsseanmeu>l,g$g¢bcﬁ§| ¢hetesterol [109].
é bgﬁngﬁgﬁsﬁuﬁ gaﬂoﬂxﬂshﬁ\dbéﬁdfeséérgﬁvﬁlﬁa%fh?éﬁsto g&m ﬁgagﬂ particles called
Vv S S I €S
f FRRPRTEmylatige g f@gﬁ%?%‘aﬁtﬁﬁ&?. of 11 136k fﬁfg%Ms typically also
1Pl S ) a an choline. n
hin¢idb e rphasphelipids sucthi 8<l phssphdfidylethamolantaposr phasphatidylcholine. Any
a
Lx’?‘owgarp%ﬁm?g agllée)é ﬁblI'S@(l ajﬁpg néréﬁfgbt&;t‘gg)fs@éﬂia n%ll.l(? s one or more of

aﬁﬁlléa&f%r&aQ § &1 §HST (dserribed Sapesl. nl09-111. Optionally, the

af§cONMBE mh P LU eAbidOBE addifidriall Rlefebgent i[EXR]f Ar raviexd bOMEe development of
such as @821, as
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well as lipid fornulations, such as |ISCOW. Q521 is
mar keted as Stinmulon(tn). Saponin conpositions have

when/1pses fi ed usi ng HPLC and RP- HPLC. Speci f i BCT/US2007/007583

purified fractions using these techni ques have been
identified, including QS7, @17, s18, @821, HA @B
and QHC Preferably, the saponin is Q@21. A nethod of
u osed

$q1 ﬁ%{\s%ﬁ a8fuvm§ 11:111{ Se %‘uﬁ& En 261 1y 08 ?fﬁ Iéglﬁ)é\ﬁssﬁﬂpﬂégbsu have both
cbﬁelll wppaedio ‘[leﬂlate @Bhﬁsﬁ@ts%ns of saponins and
g‘]%aalc}ena{ ?{rﬁ%-rr]lgg atl k&?n‘l és ove u%%ue eP bleatﬁlé%[%grAgg ribosylating
dbxm%fas peggiteral Smﬂt% yi)ldééﬂﬂbyd ans@fqrmeubl

hq% 'néﬁtfieﬁttlﬁhar&%d mgs@:ﬁg@wg@mﬁngs & 116 but of ref. 117),
OS aIyCO|n P an e used

2 b B geps B il PN e et (. LT65) or
Q’h]l—t&pe fdsbontes fd(G. LITSGOE). dhe ThufMhRdialagies achidved by any particular mutant

v?lIe% (fd‘l;etgllgvgn}ha %r]‘ arétt%e%]r;l QE&\{Q@? ﬁ\g? aﬁi%lg\?\%{no?a%%lg gx Qésgssed.
dﬂite&paama;t (i.ef Sﬁzpﬁéllb of baGith &l LH0ani ia diafetbe nfodel patféribly ~200nm to

S % ag&l'le&é]l'? émli %gé%gtplzgﬁégab Seg?lés%é ]toha Ogl{lp % WIQ{‘?&&) formed from
Amnemalbogw atitfh @xp@gmgbles @ad aD@Vr@QXIC Tﬁfeg ude m‘lY(ﬂ-hydroxy acid), a
%‘iﬁ?&ﬂfdx?gut&%'aﬂdb aqab J%hﬂ\&%tetroé( bB@aﬂﬁy&ﬂE en tpSfy@iiprolactone etc.), with

n.referen
B RAe BHERPEN s RACS OGN Jaerr 0 Jaypg eeatively-charged
rsest‘p@r(g@ tathdSDS) or Rp@sitively-ehargéd Syrfdve i(e.gf with @ £atiohic/detergent, such as

%TA% h@.{ca Qﬁ%ﬁmbgﬁﬁ‘ntfg@ﬁ’@ m@cim@ ,ﬁ.&%sﬁlcms m%gltbe%n reported to favor a

aSome mutants have been

e responses l%ﬁ or Thl
r'@ﬁp‘@fﬁ%ﬁp‘(’@edvh%@@% to é9{"nll /]Th2 bal ance achi eved

tian I |
RigABhB St Ry ST YARAD AL s ot rsponscs
maetrcelg?amqaépe@ I’PPSC@‘CS&%‘QW%GPECO@PC‘?PM%[&194150m11 in

%% 'sal[msP %?&lgﬂlgg%ﬂ/os lfaQeO P{%T‘?T? ~EQ?n6{J H[c(iiésacn?ctlgsred in ref. 120).

Gﬁrlmml Sﬁ}t%)h#wdleen mpge@ wazroyﬁ@Tbl mspepsas bR b and
Pryatﬁn)oydr B‘;P("D i spigr Oasy a&q (i“ H‘)“%onl),!-Dé\‘soglutamine (“thr-MDP”),

ut’yrrc aci d, 23 po ort hoes
Maquhmumnyldfpbhylclapmmmme énar-MDR)yj t h N-acetylglucsaminyl-N-

P{réle agxtlgs{nwg ,Spngkyg;m;ﬁiﬁ)dlmnnsxpg gf E{T??ﬂm.&ot | QPBITPYDPP”,  or
aBeragtas ™y, K pGaitrnpuy Slapg ey alghin3- 2 ipaimitoy

catgdlygere- 3dﬁﬂm>qp11mph&umlxy)aethﬂiﬁlﬂ)e (“MIRPEY ati on of

antigens into PLG ni crogarti cl es has been re ortetzi to i

AR giies membRYS SIEE TBRERRCPIEEHAIN SEFRREFA\EYS ¢ Nfst Gram-negative

]lﬁ}:tenuinl posankisatidonwjth er BpakaccBaride (FLPS)eprepak@n. derived from a second
?159{% {%c?eln'uﬁi twi Elgng)e-rmlte{ %ﬁ&ﬂﬂaﬁé rotein proteosome and LPS

par cati onic osones cont al

rRFeRARiions rfpram aj ﬁtihl?jgor[-cqvaley} adJ“)ﬁ?'ﬁewmplﬁﬁ HFh corgplepesaigclude “TVX-

O0IZC | 4 BNIIOE Bdtapresel Of Deisidiia ménfigitidia blilef hiRfbsing Gh@ L.
in ref. 120) . Calcium salts have been reported to

pYethyliaosing 5'r‘§9?ftﬂ‘?§§§‘a[e]§2M}MP M}ﬂa]m peptides, such
?.é Pﬁi;yﬂx%ﬂ)%a%r y%kleldmtet%e tYnd [?Qé]s g&h s%me |ﬂgvmg formula:

N-acetyl - nor nur anyl - L- al anyg D-i gl ut am ne (nor - VDP),
N-acet yl gl ucsam nyl - Nacet yl | -

L- Al - D-i sogl u- LAIa di palR®i cﬂb‘ylamde
("DTP-DPP", or "Theramde(tm),

N-acet yl muranyl - L-al anyl - D-i sogl ut am nyl - L- al ani ne- 2- (
1' - 2" di pal m toyl sn-
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gl ycer o- 3- hydr oxyphosphor yl oxy) - et hyl am ne (" MIP-PE").

An out er nenbrane protein proteosone preparation
w@e@pazaes froma first G am negative bacteri unP@€TUS2007/007583

conbination with a |iposaccharide (LPS) preparation

derived froma second G amnegative bacterium wherein

the outer nenbrane protein proteosone and LPS

pvghec,p ? E{aits IS%Q&EJ /60 tﬁe%to%Blcgmlpngmg%lyab?gergdggiguy gm;rancihed unsubstituted

mmhat@édd Gﬁtum%@feimsammﬁ avgyl talkeyl §e. g}uﬁyekoamfﬁm‘bwl a@¥gynyl and aryl
Mm’a&&ﬁbzﬂ@ a%ceﬂ’fﬂﬂ@ ph1o&RBtive b Exbhpi}) include, but are

Qgﬂé dr ox| at ed rroli ? di ne] %pg)?ound 123 suc h7

2 litlor (e PEP e SR BluC Yagige, 7-epi-casuarine,
oY, D {epCcavpanis, pg. ffyldseoug»ewousdsr@mgme Tan rbspanwhed
unsubsti t ut ed or subst.i t ut ed, turated_or unsaturated

. a%ygamnéﬁ Wlln(@ é oEngﬁa&vgytp?reo |S|kl%)?ﬁ a mlﬂ Jjhgse adjuvants can

PryinogroottpThl md’ﬂlzﬂnaﬁmmexﬁonml[llzs]accept abl e salt or
derivative ther eof i n¢l ude, but are not

A vitapi ¢amppend. SR S 2oABUBFT STEE ot GUUEYIR RS ienes involved in
the ThF/TBZ)/ba‘raﬂGd,l and mitamin- B Athhuladen af inw@une cells can directly lead to increased IL-2

produc?' On z A ea/ 'M')f: %&‘é %%SC) ﬁtl ?6] Tﬁ%ﬁjl C\g{rgplgg y%ﬁg hr?@fg%t Emerent forms or

nses.
isomers: rfevret@f:ophgcf&ﬁalalsfoar tpaAtmTnols. Aﬁh%s@rabﬁmgmm ring, with a hydroxyl

group WhieH A€ déatdIa Hytiro@thtdii Zo kédibd freé ﬁﬁﬂﬁﬁﬁﬂa a[hldRiphoWic side chain which

n| f cant
stiows b BFacafiph dui, BN CBIoBREPIRION DEA 1 Pl S 6 of both the
tocophprmlsagrsletocetrignaels,t detdrppiedshy thel munitesm ocﬁﬂmthmmeunsem thecghmomanol ring.
Each f&M ﬁa%t {syomgmtgﬁ:al M’vﬁ@&ﬁé mlebsu?e Bf p&uw&rfm(dnoﬁax w3e in the body. The

res o S Nat ur al t am S
tocophgrisahiaks SpBon g 2 PITeah S apdibr oo, Sl rglugh preanic sals,
such ad ﬁntf:mhtepmerate midosinaté) dfc.i B-areesphhaN end DEha-trapltdrolrdanhoth be used.: A

preferr%ﬁ L.Qo%p%ﬂ% %xﬂt—u 89%6% a‘;@ thé Br g&gﬁﬁg%f I?Q/lg rgltlgrﬁ\e succinate.

uce 1ree ra I C SI
As vitagpin dh cammpeings p@rusg@lhepqlsatthqyrpaprﬂogvg}lg}tkygbecxgpluded as a component in an

oil-in- \Uﬁ@ibérﬁﬁ]l@ﬁln AL 6R-ih-Svafel cihuléionsgco%ﬁdmﬁ rtéﬂg@fk;erbﬁthﬁe tr&tﬁ)tl)‘ted in reference
copher o c S. term ned by the nunber
Er"’"o‘? %‘H I""S FSﬁ'b"SJ g(hg? ﬁé{sgﬁ%%ﬁgﬁuv?’?r%g Each form has
. asure of potency or
f}ﬁﬁég %‘ﬁn% oqjlfglgnqui Iﬁ&ﬁ%l‘éé%af{}&%;ﬁwher ol s can take
several forms e.g. different salls and/or isomers. I
Sal ts include QI‘ gani c salts, suqh LAS succinate,

acet at e, cot| te, etc. D a; oco]p;h,erol and /\/\
DL-a-toc erol can both be gsed. iA preferred /”’* “’{
a-tocoph-g& I |o&p—Bh a-to , amﬁérzprefe’

salt of #hls to opherol i's g% succﬂ’nate As vitlamin E ,L
compou re ugdally oil ey can)—eonvenl y be >_«
i ncl ud@d«a&a 5 nent |ﬁ,,,a5ﬁ“"0|l-|r‘ﬁ"vw‘fer ' jwon, >
and oi ¥ ¢ ‘n wat eg’ emul si ons cgnt ai ni ocoph s are T o
reporg,e‘d ref@'@egce Err ookma?%@ot definhd}, to ,gf,
be Pl #i nduci ng¥adFuvant ¢ WA compdln® of formdla I, >_¢
[l or H, or a salt thereof: I Il IIl as defi/he,,,in Z O\
reference 127, such as E R 803058', E R 803732', 'ER v

8&495%?«:@ uﬁ%fé}%%&% sucEBs 8@14%90 @ﬁ %éz ‘ER%oEoss’ ER 804058’

64
Eé‘ 8%@??\1&%%“4&’ FF&%‘)W f F&ﬁ%@éﬁeﬁ%&ﬂ@%ﬁq ERSBRARST" e.g-:
as OM 174 (described in refs. 128 & 129). A
fornmul ation of a cationic lipid and a (usually
neutral) co-lipid, such as am nopropyl di nethyl -
nmyri st ol eyl oxy- propanam ni um
br om de- di phyt anoyl phosphat i dyl - et hanol am ne

-17-



("Vaxfectin(tm") or

am nopr opyl - di net hyl - bi s- dodecyl oxy- propanani ni um
wheonizisel ol eoyl phosphati dyl - et hanol am ne PCT/US2007/007583

(" GAP-DLRI E: DOPE"). Fornul ati ons containing (DN

(3-am nopr opyl) N

>N-di net hyl - -bi s(syn-9-tetradeceneyl oxy) - |

- pr opanam ni um sal ts are preferred [130]. Conpounds

containing lipids linked to a phosphaje-containing

acyclic backbone, such as the TLR4 Qni st E5564

[ 131, 132]: Corrp03|t ons may includeitwo or nore of

sai d adj uvants. Th,es /a*dym;]t, active

subst ances are sclssed nmore detail in references

136 & 137. Afrefertedf cl"é @f'8nt eral adj uvants

is the grouf™of oil-in-wate | siong, as described

in nore deta|>=b?elow Wthl?}thﬁs gr’éke 4057

squal ene- coHtai ni ng enul sions are pg Jagd, vﬁ%ﬁ? 9?1

MF59 adj uvant ngO particularly suitable. Thus a

preferred parent —al zav1 o seduwi th the

i nvention invol ves (huJ tiple dosesc(e g. 2) by

i ntramuscul ar injection ushyg adj uvant.

Al t hough the invention begi s with nucosal

adm nistration, followed by parenteral adm nistration,

it - does not excluge situations where nucosal

adm ni stration is usled again aft repter al

admi ni stration. Flr eXanple, a patient mght receive a

mucosal d %WWW% anot her

mucosal dose. ‘00 | -in-waterge siQn_adj uyants

Ol-in-Mater enul sio are rticularly useful as
adj uv Vari ous i and tFRy$03022:
typi cal l yli ngl uﬁfrg\g%aﬁ on ' | east one
surfactant ;> WEe i1 (s) @n sur ac ant (s) being
bi odegr adabl 2 (Pret abol i sabl &)~ The
oil .droplets in the enmul sion gre generally-less t han
Snmin.diameter, and may even have a sub-mcron
. %atoatl%s, L ALRES BsHPbhia $bF SRR mt(a@s\eﬁﬁeamntr@fsaus & 129).
m cro izer to provide stable enulsions. Droplets
* VAtfhmaulstiare of essatihi@nlifa G & (euplite hentral)l cadiptd)eyclc an aminopropyl-

Ecgrrr]lgtl}gi ﬁlglt'l?tglety%ﬁcfy oﬂ fq?’ngﬁign k| 1 Bh%—dlgﬁﬁaﬂo@mggﬂhQdel-ethanolamme

as ose from an~ani
(EXerfeatinP s n)oror ARIBETOBH S BEPERS-JoReE Frepanaminium  bromide-
Vcﬁglebﬁbtcapmﬂ@t ehahalal@ine L(t‘(SAPSIQEREE BOPEY). &‘loﬁﬁulaﬁ’&&mﬂltammg (H)-N-
%-a‘mm a{‘oquNlolgkﬁlmetgclofgtbrs?? egrgcrlleg en%ﬁ?)gyl) l’progzbnammlrxm salts are
caefetyed D@@d}l e.g. obtai ned fromthe j oj oba bean. Seed
. déerapomn lsggn%m%lmg llgg Enkgl td a ?slqea?-cér‘ijtagl:mrg% lélln cf tac%one such as the
g"FId%&)antmnpﬁt@ﬁﬁﬂ E;13t1Hé2]1mst readl ly avail abl e, but the
oi | of other cereal graing sych as wheat .Qats, rye,
rice, teff, triticah eI|ke vl s6 be,used
6-10 carbon fatty acid .S of ephl (EracH,
1, 2- propanedi ol ,  WHPPFE no ¥ur T ng at uir al y I'n seed
oils, may be pr‘é’fﬁ%ﬁ*&d/bgvﬁy ysis, Separatitrftand
esterification of tuhé appropri gte rrateri als starting
fromthe nut and seed oi S.

D

used in the practffce”of "thi'S invention. The procedures

urification, saponification and other
nmeans necessary for obtaining pure oils from ani nal

Compasitions sy amadudestivio demowe of said &uants. Most fish contain
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met abol i zabl e oils which may be readily recovered. For

exanple, cod liver oil, shark liver oils, and whale
w@eRi07428ks as spermaceti exenplify several of tPer/iiE®nh7/007583

oi I s which may be used herein. A nunmber of branched

chain oils are synthesized biochemcally in 5-carbon

i soprene units and are generally referred to as

These Ll’% &ﬁm antsgﬁirvg SLIJBsYa%EeSOArJ: dfégtnsg@d {rlnsm@re Q@énqp ?éi'erences 136 & 137.

unsat urated terpenoids known as squal ene,
A prefémdéd difss BT ,pl&n%;ﬁ’a] Iaepaaﬁrnetshué g?buﬁ ol' Qxllﬂwﬂa%er%?mﬂﬁ&rfsamthbed in more

articul ar
aerail GRS Witk s ol ebfiensiiambuPing ShiPanare mieted, with the MFS9
adjuvapt tefieg particwarly suitiable. oi | s, i ncl udi ng squal ene and
squal ane, are readily available from conmerci al
Thus agsefered Parenier) IBEMUBBRLATHSEd Mith e HYyEBtMhBYpIvemukiple doses (e.g. 2) by
mtramagcmar%aﬁfonnx%mgarmsﬂb &jhvan@r € the tocopherols (see
bel ow). M xtures of oils can be used. Surfactants can
Although thd mventidnctging Wlih&hllcosﬂla‘ﬂmn(nbydrcﬁnp fallog/eti iby @ptenteeal administration, it

- does R@t"_l%g&ﬁgi f&ﬁﬁ&{s Qﬂg?éj ts?i‘xm %m‘? ts&{lgogg té’ ?%%b li‘r?Ve?ﬁer parenteral

pre &r abl
administratiqsy: Zor yxaﬂplleeaspﬁn% mrxh'erchem WE?PSé’aﬁO%eau@wtmlt ¢Pse and then
anothes Hukadgal agdes i ncl udi ng, but not Iimted to: the

pol yoxyet hyl ene sorbitan esters surfactants (comonly

o,,.,,,lue,ftgrg,,ﬁﬂs,t,pa@s,‘,L,t}@ Tvveens) especi al 'y pol ysorbate 20
nd pol ysorbate 80; copol ymers of ethyl ene oxide (EO),

Oll-mmmﬂ@or@@@ gar(np@)arly aprfelors asinvpnisn a@gqscﬁgcle B@)}lsugl@agp known, and
they tﬁﬂﬁiﬂ&l ihb1iaddaMedet(dnd) oit mﬂemaa on%byabfaasml withathe Eﬁb‘i’Qnd surfactant(s)

being E’Eﬂﬂ% Qﬁo' éﬁ%’l%& ﬂ'}é{:&oc:sWaﬁﬂﬁ% i‘ﬁ ac“lg 8?{%;11133 in the emulsion are

generafly degsghampim incdiameten [and nfdlr ¢eprhaXe |aG@b-moicron diameter, with these small
sizes bte1 %%Exiepé@ﬂﬂﬁxmk%ﬂhm ® )stdbfd é}guIQiBnP @5&%@& lfh a size less than'

er est oct yl phenoxy) pol yet hoxyet hanol

220nmyage esqé?rmﬂda&oyey IRBE ﬁﬁ‘@F‘f‘fﬁ @sﬁ%ém&gﬁm o
The ingRER 0P Yot ¥ieh B bk sk Kok 0 ¥RIAF [ gD 2§ rbeetable source.

Sourceal foo Megegablk ndsvmchle Buis) seeds faa(ttgemns;)Peammdd ssybean oxl coconut oil, and
olive J':lr 'tlget ﬂXLt%%Mﬁ? Lv l llffmeﬂut(oﬁg I Jo S’b(;)bg) il @ﬂqaehused e.g. obtained

Itan esters COHTTD nown as the , SucC
from t%wmhaama'e rJesd eﬁ% wecludp saftigwyr eihrotipnssed aih sHpHoVerseed eil, sesame seed
oil andPtheflixer ROths \grdin gioup] Sorfl @il ik ftied hhdbtrgadily dvaRal@elbus kieoil of other cereal

80 | | ,
grains éug“h asggﬁnaéo? ?’ge X’{ o] & é&-[‘t c)a?e ﬁmodr t?nf I’]ﬁ% l%ﬁgﬁ% gaLse d: 6-10 carbon fatty

acid excltscm' ghyesoly rae@, 1c%-progaredial awhde b dseurugadla@rglly meqd oils, may be
prepar&pﬂy'sﬁﬁﬂoﬁéns Nephidfi®iSanddsterifidatié & th@ﬁBHr&br&'ﬂe AdleHy18 Bia?tm(i from the nut

ﬁ i nvention i cIu e,
and se?%m

I
ooty Bamatier g BiE ot 8 an -2k Saf gy ks be used in the
practic8péithi§ ﬁweﬂihcm d‘bﬁpwscdurarfoo$enai'meemurdicammbyapmiﬁmaoma1d other means
necessgl‘é' ﬂp gg{al %%ﬁ% gﬁ%ﬁ‘i sQurée/é’ ﬁglvye? QJnemE'?tRe ngMost fish contain

. nV\EI terns, ese rati os
metab‘ﬂ?éb‘ﬁ?”& V@%‘}S ﬁ\%lbé eadily rS%"ﬁfﬂdyg%'r ‘B‘émP]‘B God Hyerorik ghgrk liver oils, and
whale S1a6ctBas sp'Ehhé‘ceﬂd:kémﬂﬂ’y seerklnsfhe fish oild®hich W%elﬁ&i herein. A number

of bralécinag%ﬁ F afcz S&W?Sézfegq)ial Ie ; ”g%ﬁ%camq so%rﬁne umtslg’nﬁd are generally
referred chpaast lacgmmsisy Shark| linge ®ilc pentzine aj braschedgunsh@rited detpemmids known as

squa]eﬁé t r?& 0] kfyfl§Q§ahexzﬁﬂetﬁ§nﬂ §|l@rﬁ4 QE 2§qaﬁic%§h@1exé%ne Wthh is particularly
t ocopher ol nd Twe 80." 'I’eerrulsmnma I ncl ude

P’Cfe"ﬁﬂd‘fﬁﬂa{ Saialinee ) S%ta‘raquea"aﬂ?g Hayaulets. ek pPeggmedgil. Fish oils,
including.squaléite i) sqasidha fard eadilyhavailabledsen esfimsicil Sourays dravgy be obtained
by me;hrogg‘(lg \%19 915 7?@%6%'})2 felfrgé) gn‘lg?]xtthg' %é‘b{)}%?(gtg Ias%lé Q{;lo%dMlxtures of oils
can begigeth| ene: t ocopherol is preferably < 1 as this provides

a nore stable enmul sion. One such enul sion can be nade

by di ssolving Tween 80 in PBS to give a 2% sol ution,

t hen
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m xing 90m of this solution with a m xture of (5g of
DL- a-t ocopherol and 5m squal ene), then
wore@rofdsed di sing the m xture. The resulting enedBUSW07/007583
may have submicron oil droplets e.g. with an average
di aneter of between 100 and 250nm preferably about
180nm  An enul sion of squal ene, a tocopherol, and a

Surfac;l;rrﬁs %q bqeélfsg thy(tﬁelg’HLﬁl %kephﬂ%rbaﬁf%é)s 'Pperfexpéd surfactants of

squal ane, ysor ate h&
the m\(enwvhm ﬁ%ﬁ)of@ﬂefst) 10 Pﬁ‘ifefé atileast b anare PrAfFablypt least 16. The
inventio dai Gsepied emhu&fr&badtsslabluaﬁ.g, pit rot4dimifdd ®: mbay@xyeumene sorbitan

esters glgga%g;éng (cgglgg)\rlx V\‘ﬁ eL&I gl as )}fn ens?{n%éﬂema.l%@tl}'spebdte Q& gmd polysorbate
80; copdiymeemnof fthglghe @81(195151)% Fropy VbR ox 81t (PQ.aamier, butyeg oxide (BO), sold

under me%§W}£¢#€$‘2ﬁa§&Qm@ Siéh RO '1%@&@@% &Qék ct'iﬂol s%@t@xﬁl@ls which can

used Wit hout the %smt F" h‘oo
vary inj thg Q‘PmPSD/st‘aEFéF‘aﬁ @tho’iy = ﬁi“aﬁ?ddylkgf‘)zp?z b ‘60’9%)1 -9 (Triton X-100,
or t-odigbh&kippdlgethidkyethivhal) dbingi ofi phatidutd? ih®rept; E(f)ﬁylphdnox&ypolyethoxyethanol

R T e T T A e——
fatty efhersoiesiyed ﬁrem lanryh, kbl citracyl 2od olgyl alcehqle tknowans Hstiisgrfactants), such as
tnethyféﬂ@B Q66 Hhénodd Fﬂi‘ﬁé?@ﬁj BOY lah@ 8bibiten esters (commonly known as the SPANS),

such a ﬁﬁ%gthb al lfﬂétﬁt ;%8? %ﬁ%ﬁ%‘gﬁra@t | d%} EF&:rred surfactants for including in

the enplidephaat Teieen &0i (@plyspynﬂrggarwsirbmran@nodede)omppn RS (sorbitan trioleate),
lecithir?‘ﬁf?ci“rﬁ[o%c 468 Fiwﬁ{mréé &Fs% EEn@AMRHL @%ﬁ%‘? Twebh §b&§BLrF§9Huxtures
i n-wat er emul sion o anonnreta0|sabe0| (such
Oil-inAatdricaillsitd LBivantsQiskful ¥t e inkEdivh iANEdeS bitl A€ héimited to:
(such as lecithin, Tween 80 or Span 80). Additives nay ]
o  Beubmidreniemulsion saualag Freem Bdrfind Span 86 cEhecgampposition of the emulsion

gﬁp&nh% dgh Be @Bbl%t@i"/@ equamﬁt £oubosH ﬁ%ymmg g@tgnd about 0.5% Span 85. In
lpe n rer.erence oduc | IO

SERRiepre: e aue baeRs 7% SHAERS I o thely airpisof pnd 0.48% Span 85.
This upjusintgs koawroas ME ) 3313 5ipaddaschitedtindesy Idamhm Cbapter 10 of ref.
gj Ei ok‘l ru' q|3903'ﬁg%¥§9 eM’uN’(m vanta ously includes citrate itons
et yl) Which

T%6°E*dr pro anedi am ne. An emil si of
agslé%@‘ﬂ spdipg gtratobpifer- or  QS21) and a sterol {e a
d I . 4
D ég “ﬁé‘}ﬁiﬂ gl(‘) %ﬂu%fe%e aﬁo%%rfe"rab %rzcisgnglaﬂ rﬁéé‘ {Igﬁ@ ééﬁ\h'm%ﬁ r%egy ﬁml:tude phosphate
hxri@esech@ﬁlmah tnaw@ﬂs@gn@miq Span & (eye. sm%hmdéor Ipithin.alhese emulsions may

I%!éffﬁfdi edo m%aﬁaﬂé@ ﬁbmww 79574 tdaepn&ﬁdmwm 0.8Q 3% Tween 80, and the
Ves

@g%&g&ﬂ Sg}‘ﬁf"}ﬁ tg‘é{gﬂg Plﬁ?gb qux/lf(égasqa]s&%ﬂ%ies a-mpre stable emulsion.

émsl Isechoersulniay che beimadld hw dxtsommg GomereR0 enpBBanginesd 7 solution, then
ﬂﬁmL% 90&11 mhgfsoﬁﬁbh Wit mikhHe E& Shryantopherd s sﬁeghualene) then

separately in ed or distributed
meﬂwels'qséaaymﬁafe FP?]EIS“‘F‘BE ﬁﬂ’l“é??‘b’i‘i‘a)él‘a‘t%é‘b{‘ﬁ“ﬁﬁ“ gyt droplets e.g. with
a6 SveragealimndtegHibetwdeh 10e and Mdmn,bmﬁﬂbmbammuﬁ) form
such that the vaccine js finally prepared by mx P%}OO)

o AREMUiTen efsauaiaee. 3 dpqorherph anda dTitanistargent (4.5 rien
o ALX:AG %ﬂ”az‘k’)é’{}%laﬂug gole&BX@eéb 3nd £ 'ﬂcg@?neﬁho?uérﬁhﬁomcm L1217). The

genera um num sal t j uvant s

Qm}"lﬁ\P&rﬁaQ benfornulated dn (pbpFRbateriufessd spdingneH -4 nfHg gnulsion is a useful
818&Bh L KcRBfor bRuESBA . digéities, nﬂﬂf‘ﬁasﬁ'béerﬂ%@éﬂi‘mlthoﬂﬁbonyl MDP in the

b e used M enc e| t o
S AR e GaliRER (B ER0%T% TRER0P0, Yo SRR, 2%, bikdhie L121 and 02%
pilysthibate 80). dsemtalfochegused adthohtthe élﬂ\rfMl@P, asefl ¢heeYRE” adjuvant [139] (5%
gq%@)ane,-rﬁ?s% PYROAE 272 £ 84 689, fHlYsorbate 80). Microfluidisation is preferred.
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of the "hydroxide" or "phosphate" adjuvants that are
in general use as adjuvants. The adjuvants known as
w0 adoamasesn hydr oxi de" are typically al um num PCT/US2007/007583
oxyhydroxi de salts, which are usually at | east
partially crystalline. Al um num oxyhydroxi de, which
can be represented by the fornula AlQ(OH), can be

i stinguished [ um,n n o
}g uwluﬁg) avy Onr%xo%na %f?é_&éan oil, Hnrpf fr:(g}r%?li éi%fpl’?olljlp;h 3Rd 0.05-5% of a
ropdonic ogrf@qjgm A8 dssgribied un atﬁfetfylcc HéO,ppre&‘erﬁé eph@sphelipid components are

[ﬁlg RS}I%IQ@ n ﬁh ﬁ&lﬁ%maﬂoﬁ%@ Bﬁﬂ&mﬁﬁk@bﬁhg e rph@Ephatldylmosntol

kAR TR R —

sizef heecideshtipeoudre wi dth of the diffraction band at hal f
hei ght (WHH), wth oorlg crystalline particles

*  ARGURREP G wter ssiGR 954 8pR-AiFRheHsable GihuFips light mineral oil) and at
16dsy Shebdriac@nb(sa€tbas 1ELithis UTWaHEB(B61ESpai B0). e@&ﬁﬁve’sﬁnm& included, such
alsngLH Ag E%Sﬁ)h{n cﬂ%l\e/sgérorzg%aﬁoﬁqﬂntlhagﬂ ?ehg%rnbtyétl € Qé hugs pr"Hfbo described in
ra&mpptl%nproAuchdbb)o addition pﬁ@IIQWC( amige tasiesa@efhamcmm via the carboxyl

gré @ §f°‘hﬁ§h&ﬂlc‘3$§ L ldRRetAlig{oRed mb#iukY Bloffille ifd/or N,N-dioctadecyl-
al um num hry vants. The pi of al um num

e adj
Nehlbis £3-fed aay%ﬁfﬂmr%r’*ﬁ"g 189¥81%al Iy about 11 i.e. the

. z@ngeH]Ylﬂ;mn it %ﬁlc‘n J‘@%oﬁmpéésg‘ tOMRA SHJRIFaR@ 08Bl (e.g. a cholesterol) are
sorptive capacities of between

ysi ol o

afs%'aﬁedﬁsﬁ’ﬁ“ﬁar' ‘é?l}?sgb‘}z Jng Al + at pH 7.4 have been
Squalene Egr{tetng%gegnrmlmlo}ilén arréu mﬁ%ﬂgéowlltg%hg %hlga%&elgéjgﬁr/aéﬂ—%gmﬁ Cpaﬁlcular]y suitable.
Thus aaimfnn%mrhx}tanabwphmwmlésd wi ttbmmaﬁwnclemlmsnnwgp’& oses (e.g. 2) by
mnammialr i§ePRR bisiRf aMiF$Pddfuvane. @l um num hydr oxyphosphat e

sul fate). They may be obtained by precipitation, and
The erhfilione aedyi 9 niiostlwithoasigan @xeoipomntsaly, @i sheltifrienef delivery. Thus the
adjuvaxl’?tLaen(%:ll ﬁ é}tgeltn rr&{l} %@g%pg)e(sg aqlat%i}t lﬁdaeggii?g%%?lgégbh Ht\}aga{xg fready for final
fonnulgmmamewmwé uae Pﬁrﬁ aotigen | vaill generablypeet inedth amlesuarﬁ@m such that the
vaccmé-lszﬁnah'y§ pe! H}Sﬂﬁﬂ{ OQﬂflhctéeTﬂé $10me Yati 6rdhé fvﬂi'h?__ uids for mlxmg can

i ct tFi preseﬁ eb ! ydr oxyl groups

vary (eeg( Fiyfegn Sérf‘"'ld @ppé‘&fsrgﬁﬁ?rﬁ hEPUE 13164cm 1 (e.g. when

heated to 2000C) indicates the presence of structural
Aluminyma sgff glievensy, o' of ref. 136] The POVAI 3 nolar ratio of

The a aﬁls%b%rﬁsmmﬁﬂhﬁlt BydRsHise Sy albididund ﬁﬂgsgﬁiatk:)ing:e used These names

et wee and refera
ate CORERHRR & U Ae P 75 LBV I AS HEN L ISR SgRigption of the actual
chemioal tdmpramd velidhyisipeesemm(e ghseeshaper @ ofusfaercg 186). The invention can use any
of the m#gr PP oRpIRL RS o; Syanfd ol &ﬁ[ﬁea%f%@ag adifvants.

ous a num roxy ewmth P nol ar
The ad’ Wahf% l@ﬁmn‘aﬂnﬁﬂuﬁﬂ@d&)&&” dr® Wdﬂl@ AmihufNBxyhydroxide salts, which

R TN Ty VR KT A —————

formula AAOEDH) Sawrbee Ides@ngloshem ooy ogeh silumiiypi campdimdsetsacts as aluminum

hydrox(?{) IA%%B wmédglﬁg%‘é&gﬁﬁogﬂﬂl&ﬁpq(?ﬂztlrlzon B HRe( %egmce of an adsorption

rptive
band 2 I8R5 ] a9 arsEE BRRHIdE, 2309 OHEPPSSS ofgrtal 6], The degree of
crystalBhitypbF #n 4lubfinien h@%xftﬁﬂﬂjﬂvﬁﬁi it @éﬂe&iddrbynﬂimvﬁbm&ﬁfhﬁé diffraction band at

half he pﬂlt%g V\IHESL pootly: té}j ll'rlee 1clgp ghog\{e P]% F%C?er (l)l gyf'oamermilghue to smaller
crystalbigbsizgst The surfage W@SM%SQS flfb WHdingsegses, arm:ladmvaylts with higher WHH

values til.eeé b&nQkerSteabE ithlep Bagedity Y&ra}mgeﬁpﬁﬁgﬂpﬂ% oy ﬁ'bﬁﬁﬁtnh&ﬁhology (e.g. as
cond |t|ons and concentrailon of tants

seen nbp'%xﬁgpfsmju ?lﬁcélr%ﬂcrwaw 5 tm)l(cg& fo(sﬁl unyppm, tgy%aqxg%t adjuvants. The pl of
aluminaht Bydrdxidy adjuaamgs ng) typivally aboetnt k ae.i tha adjuvimtedself has a positive surface
phosphate ions in solution (p9re phosphate = nore
acidic PZC) or by adding a buffer such as a histidine
buf fer (makes PZC nore basic). Al um num phosphat es
used according to the invention will generally have a
PZC of between 4.0 and 7.0, nore
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preferably between 5.0 and 6.5 e.g. about 5.7.
Suspensions of alum num salts used to prepare
W@ o9posses ons of the invention may contain a bedT/E82007/007583

(e.g. a phosphate or a histidine or a Tris buffer),

but this is not always necessary. The suspensions are

preferably steri | e and pyrogen-free. A suspension may
charge gD AP HE G Aran? TAGEES B biliet) 3o R EBloifhe e a1 at o
7.4 havg bgan rep@ﬂn«/rorahdnlméymfc@radmvymabout 10 mM The

suspensi ons may al so conprise sodi um ch| ori de.
The adjyxABE Ko 2 AlwBingmypBasphate’ o prepypigaliy, alupiiph d’ﬁff’mxypmsl’ha‘es often
also cdnyadiiiay iadenAhameunt aif soifate (. g depimirehydroxyphbsphamsalfate). They may be

obtamec{1 %y %rgg\%lt?tl!e]c{ arnﬁ ﬁll ulftga&ko mcgp&}ﬁg&itar?d cﬂﬁ&gﬁﬁﬁ&ﬁx h\gﬁng precipitation

atio o east
mﬂuense? the dsgree, of>91b|stltue¢% of Hhesphate dont haq!rpzm i9f the] salty Hydrexyphosphates

generafly QQWJQWJAQ%&Q{ ratid Hefl éehl @8 bAd 1120 P@dﬂ@(z‘;ﬁﬁbhétés can be distinguished

from sgxgctng Pg:Fl X&é SS Ire%?r%ré <$%Pﬁ¥l grg{,les 5F rp?xé'fné’hﬂ ezaxn‘ﬁgr? Jéctrum band at

3164cm? (bgtmlm:rhe@teﬂ taPeD°CirplivateRltizer praseace ofaiucmortydiokiyls rﬁsh 9 of ref. 136]
Hl V-1 envel ope antigens used with the invention wll
The PQWA K molAr Satiaq efcanzaluminypoPRATPRALE Adinvany Mol garezally be between 0.3 and 1.2,

preferdb®TBefvedeh 0Ng dnd P AGAd tn@or@' prefekabiyn 0. 95mor1e msmmm phosphate will

atient. Th
generaﬁg% aé’i‘f’rg?ﬁ‘ﬁsb{eﬁﬂ'bc‘f %rg)b 6%' gcg{?{shgsagaténs% tAf 5)rp1<‘2aillI Inguvant is amorphous
aluminant | hydcbxyplessphate eyith NBDgAl amolek | xakiar betosprork@4 dnd 8.92, included at
0. 6mg Elﬁt"‘}'rﬁ]n g’hé1 Iafu%ﬁ% 'pﬂgﬁ‘ﬁh% il %elﬂexlilly be Epgﬁlchm% fxﬁ&gﬂ%omhology as

reduce the sever of he_infection (
seen iny i i W%%éﬁ ). rTygtfe] dameiare af U RariRies o n the range 0.5-
ZOum (e abbutcmlqurh)arfapew antigendsoirpridn. adjorplive @ppdtiessoftbewieen 0.7-1.5 mg

o A A5 DS U PR s
The pbigt Wf%?&'i:h%@e FERCYN D dibthitfudh ysﬂhﬂﬂceeﬁt inO&sely related to the degree of -

ophyl ac ion t her utic
S“"S‘“m‘?m F ?‘%’ﬁ %ﬂ@yg’f‘?"é t & F‘P%u“:‘féfefr‘lfan?“ga?ﬁ‘ﬂ?%tcf“ét vapy, depending on
reactioafcohdidonsamdroogesmitraticroofxesdtints nsedefpr reparitgthe satbpprecipitation. PZC is

also a]ék'egﬂoo)r %QHglgg‘l’thcthgcéﬁ%gn&t ?ﬁ'&: n;% @ﬁﬁa{t? Hl’lymsgo lﬁ%)?)g&n%g ]?hosphatc more .

nistration o |nc
acidic ﬁ )|o|r vt addingos huiereysh ge arle%h%bleﬂfqr@@mo%@enore basic). Aluminum

phospﬂaww@,bd Qéo‘érdlﬂg)fb' the @ﬂv%ﬁﬁ&ﬂﬁ'ﬂ: BMRESAR 1§awa rastzhc gf ?&@een 4.0 and 7.0, more
ase, inhibitors, entry inhibitors

prefe@ﬁ%%%we %PBF‘% g&fg apout I;r)rrrunogenl c conpositions will

Suspex{sﬂ)%ls lﬁ?%l\ﬂﬁnhﬂ{@ﬂgh&gltg %Irr% sh'}()%s %ngé}fnoﬂ rhll L/%Antam a buffer

enveoeanlg tive a
(e-g- a phosphate o Rirtiding of at 3 s DA EfERD P i 15 75K ABYaYE Ragessa e Suspensions are
preferdb@ aRrilenahnd/ poitsgén-free.t A Suspdnsion Sinag litchilies fe® BquicduP phbsphate ions e.g.

preseng ht & c%ﬁéen?x%ﬁ%ﬁetgegf Citd ¥ 58 ;nl\ythggquﬁlg%%t\sJegag gﬁﬂtIS%M and more

can
preferalbéaﬁqqt A enMhhlhei semenelemjmpy also s?mplh-‘@ Siommld@rade t o be

treated, age, .the t om c ou ndi VI d
The iny¢riion an pse 4 miffRg.of 3&&\?%‘?‘?&%‘6’8‘ ﬁ)ﬁf?’ﬂaff gd 4 u'ym%ghosphate In this
case theepmay by nidre taluenihineh phodpldté shanrhydroxideyesg.enmweight ratio of at least 2:1 e.g.
>5:1 %\/pgh,els%e‘hggtl bpdies, the degree of protection

sSiTeéd & FoFRul ation of the vacci ne, the treating
The c&ﬁ%ﬁi‘a‘ﬁoﬁrbf%\la's Sﬁsasé%osﬁlfontfﬁle adBHigAkios td H%ﬁab@tﬂ is %Pé?erably less than

oma/5) 5 5 Pl A SOl SV Bt Ha B St rnge

betweethdl. 2 aid heg/nilhr ough routine trials, and a typical
guantity of antigen per dose is betvveen | mg and | ny
e.g. about | OOng per antigen per dose.
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| mmunogeni ¢ conpositions of the invention are
phar maceutical ly acceptable. They usually include
w@eeoporses s in addition to the conpl exes e.g. BEEYS2007/007583

typically include one or nore pharnaceuti cal

carrier(s) and/or excipient(s). A thorough discussion

of such conponents is available in ref. 143.

0S) i | generally be in aqueous form To

P"‘"m%"n r%“o('%g?'gmt'{/, it is preferred to include a
HIV-1 pénsglopk oghitigahs 3méd , wishictheamvantsodiwith bal admiSsthrednas components in
immunBB40E LdAfpds iRt kbarae PRI R dmmfR FLpBRE if gge{,g,ﬁeme fimune response
can ingydesehitmarplc(egean pptedy reaprRYeh SHchs a r}fatrals%ﬁlgmnbody response) and/or a

cellulafl rd¥pSise O 8 a fhadieRhatady dhﬁ@l@ﬂ LWMD WHVP rtlﬂat ﬁ‘nﬂﬁﬁ%’ f¥spbe may reduce the

siym.chlorid
seventw%&xin eicB?]% (e % JF?I%CS ‘Cf? ll(y')% RD gmapfcﬁ,vexb é?sg},wg I,c]deiarance of HIV infection
(therapadhin imhmbmiadtion)h, Invd patiege mioak [npt Infetedawith M, thé tmmohe response may
reduce t}ﬁé ‘9@@ Q)f gfgtgrenﬁl\s’ %&gti&p gncfj' %yr%m ﬂﬁgero%ﬁ@ 5?471@( future II-IIV infection

’ refe 'y fal
(Pf°Ph¥\!iaf‘rﬁ Wwezq*eﬁb éoafthezwusgemﬁegmaw % Frﬁ?fé? PRYRS fiogy administration

of the irﬁﬁxhh@nﬂ%nﬁfosﬂﬁﬁ enda;we‘ Siginentedbig dk altofbQuite, itlChdedst other anti-HIV
strateggelsj Ce S&h atqﬁml tlon o aggllnsaalbw J ﬁxfi][ngr bu bto @tt ﬁm?tgl ftsrnuc%osnde Teverse

a ni
transcrbl!#SﬁemhleQFSf eprgnwlecps:cteypﬁveﬁmtyang@ntﬁm luh'é?éotsn prefease inhibitors, entry
mh,b,tgrszgg;m,;mg,rsmg pH of a conposition will generally be

between 5 and 8, and nmore typically between 6 and 7.
Immunteme eompssitidns willinqludd & atunynclogicallyeeffebiiee amppasiftai HIV-1 envelope
antige %ﬁpﬁﬁﬁx%&@%}éalppﬁfé%bé’ Qrg qt i meaf} gf tm: ll’ll&l‘aﬁg‘h of that amount to

’neasur e OSG
an md*ypc@pb ,egberyn @(plq_glggo%qr maét off, éertqgmcegfeppqur@e desired treatment or
prevenB6® THiPdthound bat ity HER@dinEQipBA e Heafik afd pﬁﬁeal £0HANdnQT the individual

i ncl ude detergent e ene sorbitan
t be (g 28, P PR (RRRAT DO REIS Y (e PR g Bmat, primat,
etc.), thsucipaaty of ttlm( ymbvid@alls Tmarname Xydtc{@) toosynthesize antibodies, the degree of
protecﬂonotfetsﬁ)f-!tcij m@ghaﬁf‘fﬁéméé?ﬁ@ ) trea%hﬁ phys'i‘&% Q %&egs‘ﬁ{ent of the medical -

jection ma dmnistered in a osag vol une
situatiof, SR OeTIRICYAN) ROt elb 1P SGtFA Hhahe ATONBITY M ol ityp rféfwvely broad range:

that caf®)¢ deGerméiEd thohgh ahting tAalslomagetypizhligiantity ctbaitige® péidose is between
ni ni Stf red in a single nostril or

lee a“éqmsgp‘fﬁa%%lettl\%gé%p% ot NeRoBET ofs Patients The invention
Immur{g%eﬂ@ gbglt%rlsyofstﬂé fRRhGod S ﬂﬁ%ﬂnd@eﬂ&ahymmtlé %E§ usually include

at can be used wth other mamyal s™for

componeRfs 3p Addition) iy theptpmppiexss e-4-dhey fyrigally igclude opg or gpgre pharmaceutical
carrier(5y phd/éd expipidn€). 2 thotough disanksioaf emthcofrgprogentd B-alvdilabdaingref, 143.

old) and adults (e.g. 18-55 years old). Kits of the
Compdsitican Wil genatrllydedn agwreus farmon i ncl udes an anti gen and

an _adjuvant, these nmay be m xed durjn rmnuf acture,
To COQ‘F%;}OWY» Beisnpreegred p érﬁ:laﬁieaﬁ dbyeplpgical salt, gugh ﬁ%aépdlum salt. Sodium
chloridd&NaTBYiy preféiredpwhichan®she precenad] hevaedn Rl 200ingR)) Otledd salts that may

be pre%gntagrgiur&e ﬁéo%sg%n} %ﬁ%rﬁ%t ' %%exﬁ%??%ﬂ&%lg&a rﬁ‘@fioy@eh%kgan%po%ium phosphate
dehydrats} warmsmrmshlmdeppaiwmlmﬂq #fe. formof a kit

i ncluding the vari tous conpaonents, ejther read
Compqﬁtianﬁ,gpagilcq%'g/ thpses oapa{?ggmlﬁdn}:@ata%popoyvﬂg gﬁ\%ffé{yehave an osmolality of
betwecadZ0MnEsindtg aml 40h e aeferably betpleyrs 260436¢ m@pAakgt and will more
prefer%gygﬂggv%ﬁﬁn BlElge Webb6 816 fodikg. and this separation

Compositions may include one or more buffers. Typical buffers include: a phosphate buffer; a Tnis

buffer; a borate buffer; a succinate buffer; a histidine buffer; or a citrate buffer. Buffers will typically

be included in the 5-20mM range.
-23-
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achieved in various ways. For instance, the two
conponents may be in two separate containers, such as
wor@a268The contents of the two vials can t henP@EUSIREE7583
e.g. by renoving the contents of one vial and adding
themto the other vial, or by separately renoving the
contents of both vials and m xi ng themin athird

The pl—g o{:%%%;]xg;%{smon wi rg@ eerL rgee e s 3??1?1 or}g S)%ficaﬁlg%e&eten 6and 7.
The co GioR G¢ R%@bl?%m@ﬂé’ 'ﬁJe cpo%sn%nXﬁ '1§Bx%fé‘r§t§1

needle) to insert its contents. | NEo
<1 B Grhipno N TAPIBT AT, Peirip eh PRI Bl 1 Rinper dose. The
compobi€ioiis grélfeaubdly glotea fiecke syringe. The nixed contents of
the syringe can then be adm nistered to a patient,
Compdsitjoins af the intentioy may indvdesdeterzéng erge @ golyoxyibilemysagbitan ester surfactant

(know s OTHRONCPled i@ S | Q)gﬁ)x?J\dlm pates ;sheo%e(siné]w Lt?hﬂﬁ ax-100) or
separate sy rlntge for patient adm nistration.

‘°°ty‘&‘r?89h>é}°3ﬁlﬂé’f"é‘? é‘t‘.?bﬁcangerrent the two kit conponents

th '
Vace o i PR el B80Ty 34
Vaccme@ erqu@%'l%?ﬁ %ﬁm}nédhajng;ll e a%ﬁﬁ]lsltet%% lﬁWdo@Qéaea\Lcﬁume of about 0.3ml. This

uring admni stration to a

volumq ek be n@nmsﬁfréﬁ fnsa %if‘g e mestrilwr Rerrrlbestwesn ‘éot‘?rf'sz%als Thi's
arrangenent avoi ds the need for a separate m xi ng step

Patientst the tinme of use.The kit conponents will generally

The m??ntfog 19?9#&1%“%519 %&{%b&% g’orit%%&ﬁ{eﬁl?ﬂgﬁ Pﬁ%& bt E%:B%‘G@Lsed with other

mammabj an/lamsnsemﬁmh@rmseﬁsfmf RISR8ANISE TR €. g. | n a

e R A B S SRR S B o

to reactlvate the dry conponent and gi ve an aqueous
Kits of thefsyend9% for adninistration to a patient. A

Where! ay&‘?rtﬂdsit%ﬁdn&ﬁ’dgg QR RtigeH ddd dnydd; Mh{, Yhe3€ nla9 0!t i fkeddbihg) manufacture,

a vial rat an a rin onents nma
o sy R BEmoSe L0 b E RS, TEL, e auvant
antngerrmamrbd alminderatebla pasent separately, tithowtahe Beegl. for mixing. Thus a combination
of antlégw EQ%%@%UQ&%%{ BL ?r&{}i&% inSHE 0SE of A"kt ﬁr@ludﬂl \?a%ous components,

rangerrent uses an aqueous a J uvan
either readpfn @mcmgﬁt ﬁlemq USE. & r%aw f?ngﬁp%{ﬂ'G agmigisiEAtion; zed
npone in a vial The, t

The <o o5 RARSIS e ) LS et i o can b

achievéd DNGEIrvhs WgYs. Fogins@ncs thxotsyot oompohemsmraysheng tW(Xscrayate containers, such
as v1a1§1 8!3&' ) one%?sccl)ﬂﬁé ¥Eb wla?sf a%htﬂén ggﬁukaﬁlbst 5y Rl ﬁ\g contents of one vial

and adding thsm|to dhe © ‘gﬁfn‘p‘P'ePé Pij’ se@rﬁelyaereewﬁsm F‘b‘ﬁe% Pﬁhmhé"als and mixing
them in 5 thied comtdidrl y free” fromY may be conpletely free

fromY. Wiere necessary, the word "substantially" nmay )
In a profermediatiangeniant mne lof thixkil pempanentsfis ithe symngeranddhe offikels in a container
such ab @' Vil 4REWringdlcdrEhé hited(ele0 wath 4 HBSdIOAb iKertifls ¥ortBRE $nto the second

contalrtﬁ?(rs‘%r:tggmtgla ﬁﬁq )F(léljigfg)ngy gzlln: erbgg ecth{ilhé%{l% Eé g}}ﬁeﬁgg ’%he mixed contents of

the syrmmmn éitnbedidatiniseiedite g patient agpicsidethrdigh axiedestesife needle. Packing one

compo%ﬁ&'x t #m% eh?rg J‘tﬁ@kéed%f‘ug %j:ﬁfjaté {&rﬁl@X &, ﬁEnt admmxstratlon

ere are ree conpone WO "CO

In ano@rf'%;J pl?ﬁeﬁ%ﬂ?&ni%l hheaed kﬁt&ﬁ{pon@fﬁg aI'ehﬁé]dttBSether but separately in the

onbi nati gn be conbi ned ponent
same STESS Ot o HEDS SEASHAREh BLINGE (oBBUi By <HEREFY L4151 etc. When
the syrétige isIs@dated (d fH@uting bdmmmisniaticetd spatich®\thahthel lcdntests of the two chambers
S5
e iSRS IER bR oP) Sk REnt SAPLL ABER .
free from bovi ne sponglforn1encephalopathy ( BSE) .
Overall, it is preferred to gylture cells

emc e.g. containing
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in the total absence of aninal-derived materials. The
term "pol ypeptide" refers to am no acid pol yners of
waeo7hzsgt h. The pol ynmer may be |inear or branetiEtS2001/007583

may conprise nodified am no acids, and it nmay be

interrupted by non-amno acids. The terns al so

enconpass an am no acid polyner that has been nodified
The k{gaéogﬁ l([)l%n)rfrtlsa o\fn(l)lggeﬂe%g{)ég qult;lp eo& &‘orﬁ?(algpgogne qlrralli'éefrﬁeqx?s a component
(typlcaggetpwaapgqjh corppm@phéq{vqraﬁmp@ﬁhe gquuazm; c(gpmgpent) is in dry form (e.g. in a
Iyophnl%ﬁ' iBbH'xﬁtWﬂﬂt&rotm&ﬂﬁbﬂ&ﬁt%mﬁsﬂpihlﬁﬁusﬁﬂﬂmu g&at itk BhipBnents can be

Al so jncl uded withi

aqk%el in E;pg g 4

mixed G RRT 19 B O 15 SRR OAR e LS Compsitopye administaton
to a pavient. @Y lyophikizech edropsneof wah typidatly bedocatédd withinda mig] rdtier than a syringe.
Dried %ﬁ‘g}ry s EMB@Eta@{iﬂ‘zé\@ s@@ﬂ Qsts gl%%\ér: s)xcrg?ef'oxy\ﬁlallml ? as well as mixtures

i cations known I n ept 1 des can
thereo%&dpctage/%npm? BRHESS RICENSe/Hanpit] AR rresy 5{cn ne possnble arrangement uses
an aquéils\AaRPhhtdompdherit ita prRVEINJ s§ingadndael yoptilizedl dnyigédl component in a vial.

non-naturally glycosylated {i.e. the pol ypeptide has a
Gener& YCOSYl ation pattern that differs fromthe

gl ycosyl ation pattern found in the corresponding
The toren (ipampysinglc ariommpgsyse | Yipdpdinge)as well yase peangistng ore-gust composition
“compWikinfF” Khiflay doneist dxelusBRIY dTX BF MR it thde BomBihihg\MadRiofald.g. X + Y.

by chem cal synthesis (in whole or in part),
The wolidfsgbstargiallphdess o leyglagd i*‘cbaspletsiyl @ goratoeg®sision Ishich is “substantially
free” f{'c;r{i"‘s ln@atyl &ncd‘rﬁ&we%e H’mer We?@héc%gsa %ﬁ %lré “subﬁtantlally‘ may be

ture g fIom reconbi nant expressi6 rom
°m‘“e‘6frgﬂh‘i"§ﬁf’ﬁ’t‘ %‘??ftP%"Q’C“%‘?“( er bact erial culture,

- t ts f d th
The teip (B0t TR R pa e s e Sag e i R aceE Sriy xgﬂ 6’r ves -
UnlessI %e&hzd:gel&sé;%tg‘ﬂl e:@?rjgce%y @BB r?%lé%F rﬁaﬁy&g{rﬂé n ??Jé) er rfs?{i}%%%m onents does not
require,@nyhpgsifip #5dey of mixpgc Thys GYRRONEILS g3 B¢ anxesk i inyany order. Where there are

three cﬁﬁwm theft YWb B&mpsnehisTah LERYmbIRA With ¢ieBGilien, H therDthe combination
ter nat i ve to chem cal synt hesi S,

may beb‘fo(ﬂ‘%ﬁ? iﬁ?gﬁfﬁ? ci’mponem & used e. g. the pol ypeptides
Wherergﬁ(mple(anﬁ %Hﬁﬁﬁrlgybotvfr@j‘ %ﬁéﬂﬁ? areTukyeﬁ 1ﬁ%o@ﬁnﬁ'@rorf'cgﬁs they should be

tro or 'n vivo ds are in

obtam@eﬁemaﬂwf%% that axeclzeet %omr@nmﬁalgkﬂ spoReifImpencophalenatiies (TSEs), and in

particul@¥R@ fiiin bwrhaq)oagif&sn ettdphaAIGaIBUIBSE) ODverhll tif BpSdfedrédid culture cells
the t"?a‘fhfa ner (Ie“ doemg noacyl tRNA nol ecul es) can be

in 13O RC AR A eV R F8EHEE on of D-anino acids (or of

The telq'ﬁ hﬁglygﬁgdg’aw&@ ko BMAACHAE hﬂ%eﬁ%n@qeﬂgﬁg qth%r&?n]q& iy be linear or

nyl al ani ne, azi dohofoal ani ne ) ]
branchighe} WaBESHbHE MEVHED A A% LY THRE JBieTipied P nbi-amino acids. The
terms gl§ceérebmpasstan ansigo adie pblyaier shan hivtsdes mddifiedaeairaltiesr 19 intervention; for
examp&:}h %ﬁruﬁtﬁzééngntgﬁhcﬂf C%Q%lgtll(gpt &%%IOLI g%yslﬂca h%{m {Plﬂgrylanon or any
other mapipyatiort o medifisatipn, gugh q,seconyq@pgth gvxthgq labeling eqreppnent. Also included

within 'ﬁl‘i&f‘d@in}’tﬁﬁﬁ&é &B@Qaarﬂpﬂep 'p@%&ﬁhdeﬁ‘ e6ntdinitgbie @€ more analogs of an amino acid

hor n- phos Iated rlsto
(notuditgy e Rxeipls, FientiSl oG AGR ere Rt bl ey plost ipfieiinggovn in the an
Polypegitdest caneqtcurcascsingle lébamek/astsoeamélobpas aidlympphides of the invention can be
natuml%({)bxg Qo Htﬁraﬂg'yg‘?ﬁr%yylgtteﬁ ((lt PQLA’ 8@@5&;‘9%@ hlqg g é?f' fsfl[a{l&gpattem that differs

eptides are prefera purt i

from ﬂmﬂw&n‘em p3ttepy faupd dnjthe GPﬁ?%P%dmg abtgfaé}bfﬂc@rmyg pplygeptide).
Pol ? Pther iglgt%men Vé)g ?re red in 1 synth @
°>'PeR8 T 8F P3P B UF T hg 8o~ H%S? ’B‘§P¥ MRYT 4F13Y FhegHga! synthesis (in
whole or e patt], Byodigésting londer ppb'byrpem usieg protazheartyy gamsiatan|fom RNA, by
puri ﬁc§tt|orl RéodlceARAltire I RSt GeddMYbiNkl SkrbssicH) drrdth Wi J)réarﬂgm itself (e.g. after

| east about 90% pure i.e. |ess than about 50% and

nore preferably | ess than abgygt 10% (e.g. 5% or | ess)

of a conposition is made up of other expressed

pol ypepti des. MODES FOR CARRYI NG OUT THE | NVENTI ON
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Mouse experinments Five groups of 10 Bal b-c mce
received the following: Goups 1-4 received 3

WO paorap@sal | nmuni zations with doses of 0.5 ngPCBOHZ002607583
ng, or 50 ng of o-gpl40 DV2SFi 62 protein with 10 ny
LTK63. Goup 5 received 3 intranasal doses of 10 ng
LTK63, as a control. Intranasal doses vvere

bacter\%g%%purﬁzog:éj rg.f:{ H‘?% ;gag eg{é) fgcu e/Q r fgr?ﬂ‘] Pme% d t%p gldduéh%}ﬁ‘? peptides <40

oups
amino ragisle i lgwgiinvalyes ¥t PeraSkamies) %6‘9%‘&1552( 1553& %olwbelk@y paptide synthesis is

partlcu% r@ferr@d gsﬂl:l'ﬂ@s Bm%i be@bR B or F?n&:oﬂl'lb hﬁﬁr}W'EE tic synthesis

1155 iR HIsERb DTG AP REF 8 R4, RED BROBHEAE R Tival D EIER prpiological synthesi
may bd ased legy eieSpOIZypapmies nadyt berprodheed by trdnslationabis ahaycdesmarried out in vitro or

. i.al.e e

in vivd, mgglg%\lm ILII&HQ{:‘I zgrg ?}é %% ér?l régt?'létézei tg %J %Hﬁ&%lnad'f eﬂl@fpﬁgtldes based on L-
amino geidgint manipaation oif aqang]gg@ machingty (7. gefanminogeyl tRNA molecules) can be
used t6 AMBH ihe GRur8duckibs WrES-aidd cids IBPVE otteatnoh eatural ammo aclds such as

ot S e M A AL SR L 0 St pino it e

includéd, howevtnsie i prefpored t@)se Fromidad synthey. Enlypemiies ofithe invention may have
covalef a@&ﬁt tBaa B thi Ceternifds SROO WherfileP 3 (25my

anti gen 3 Human cl i1 ni caf trial Three groups of 10
Polype%ﬂb&se&h&aleeamul Sorfils (@A hative, BERINE eglsrbasytawde Qoﬁl@liﬁbsylated lipidated,

non—]n%@%ti ]8'2 ;Lbh-cr) I?atecrl],( %(? sBﬁo ggeo S)njyn(s{oly a(ted qfon mﬁlst?ylated monomeric,

multimgfich patticulatd, denatbredt @tqhelfprr HEV¥ilv envolgpei antrggm) obigpmeric glycosylated
polypeggggss‘r@{,,eperggl 40 DV2SFi 62 (1 OOrg per dose) in a M59

adj uvan For the intranasal doses, the separate
Polypeptiggodie Iﬁefeléal@tp'rgﬁﬂecﬁﬁdﬁlﬁfﬁeﬂdjruum:tr)naﬂy utifixd torbef © sebstantially free

from c{qlﬁffr L#f)ﬁerg? ctiels qut 3‘1@8' +rga§Luvrgl d,}‘ g% éﬁéﬁé‘lg&%ﬁtld@% Pgll?lﬁ?'aﬂy from other
HIV onlest e¢ll solybeptiden0d ate gingely @t Iaag)abphicSQ%h premby ovaight, and usually at

least agaﬁ%v ré Qe UlesOta® hibdir gpwqmw%se pferitily sk taathbbet 10% (e.g. 5% or
X coE%t%ntr hi s oI ution is then

less) ofh {OTAPAHUGR i i B ARGV PLPPLE AP REBEI o g1 ve & 1o

solution. The five doses are admi ni stered at tinme 0, 4

MOD%% FOR CARRXING QUT JHEINYENBEONeeks. To assess
M AWgegl city, blood sanples are taken before tinme O,
o"“‘ixpf" week 4 nminus 1 day, week 8 ninus 1 day,
Five giolf§loB10 B&IBKMitO rectRed e folldwing32. Nasal and vagi nal
(for femal es) sanples are taken at the sane tines.
e TGtaips 3 et teneiveds3 amtanasad ymmasjzotiossvittg doses bf PIS\ig, Shgy25 pg, or 50 pg
usi ng standard
?%ﬁ) %%?KELF%‘K%&S@%‘F nggtﬂg?g nasal and vagi nal
* sEeduptSaieyeivghs mnhnisobidoseeshidnacETHGRiasatcohlrdk: | Env are

neasur ed usi.ng .standard indirect reqQv
IntranaFal sgs V%‘?ﬁSH@'@g‘e‘Fg 111_|F\$ot3 "eq“ﬁ%‘éfs"l?F‘gﬂe 6‘54(ggsag§§/f)rmeek intervals (0, 2, &
4 week)t Allfﬁveogrougs ﬂeheawdylywﬁinﬁpmmsma;oos&rsms iweeks) with 25ug of
-gleO% 0N S Srot@indh 'c??ﬂi)ﬁx‘éh@p Y&UMH9V g@ﬁrxeas' mlarly,

serum tunctional anti y respons sured by

Semm%ﬁﬁﬁ,ﬁﬁ'l 1BG vl v ,Tﬁnm%hraw IBAV&S rr%@élir&ﬁiﬁér REcH IRAREHNAS.
H V-1 strain. Tt will be understood that the invention

IgG levals?2 b&eks zd’e:s e thiedl ilitanga) dask, immacdidtely pndcgdingdhe first intramuscular dose,
are sh&Wrg ut k“ %Wel?% Q& a\@m‘ ltl?ét secgﬁﬂn@ﬂa&%sg&&hﬂgge tal;'ltem Figure 2. A

I nvent i
comparlson of Flgures 1 and 2 shows that the mtramuscular immunizations increase IgG titers in all

groups. Good IgA responses were also seen after the fifth dose (Figure 3). For both IgG and IgA, the
highest mean titer was seen in group 3 (25ug antigen).

-26-
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REFERENCES (the contents of which are hereby
i ncorporated by reference) [I] WD 03/059385. [2] WD
wO2000826828. [ 3] Robertson et al. (2000) Sci encBCT/US2007/007583
288:55-56. [4] http://hiv-web.lanl.gov/ [5] WO
00/39302. [6] WD 03/020876. [7] WD 2005/007808. [8] WO
03/004620. [9] WO 00/39304. [10] U.S. Patent No.
5,792 459 [11] Zhang et al. (2001)7. Biol. Chern.
Humagsfnigafial ool [12] Earl / a/. (2001)7. Virol.
Three goupsibf 65 subjéctsS{agta mBidSeyeats) reo(e%((l)) three\fiasall doses of LT-K63 (30ug per

dose), @ cbgﬁlgogggﬁrnsz P}%ﬁ}‘i r%bgf’_j:? &)g%g%s% 0%6 ll)géQrgg%Zee?y B{;tgl All patients then

receive tp@gntrarmssalar ﬂmes of gen 0¥k SO BLE; mgsseAmh’{Fﬁ?]adJuvant

Carter (1994) Methods Mdl. Biol. 36:207-223.
For thg jrirangsal ‘%ﬁ %t thy| SEPAIGIEGCOTERQRERIE Q?(“I%e“ 1aYon 88 ""[“E£]are mixed before
adminiRegtibni ta 2afivial &oldarenef283 300 Ghd Biik #6luBieois refjoaliy didtfiByted between left and

. - 189 Lalla et al. (1999)7. | nmmunol.

"ght"%%%sf%%zo‘i}églpe 1] Brusic e a/( (19)98) Bi oi nformati cs

For ml4{na£ml?clﬂal=3&bsk@2% sﬁ'%lt%he{)f et h?Av )1sVaﬁﬁémeo gwe 100pg at 2x
oberts et .a

concenygon. ARt BPN4 é‘ll?("?‘)d 383 Guegime 54 ME@&?S {p g 2 final solution.

The ﬁ\[eégx]rses T | ”@:X%E (]jl‘g? %l)tm%) Mi%gp% WR% U?‘g %vg%%%éé Eg %Jee]?sg 7.

1Z%sz%élmc1§2 @}oou%ﬁxp(e%%%)’)akgﬁ Béfoﬂaetlﬁﬁs(ﬁﬁf fithe 0, week 4 minus 1 day,

week S.IES“"QZE 51a2f§ n Pé\g}/\i@é ﬁ% C}I(Jt Za%@ Iéa ae% ggg)v§ngal (for females) samples are

taken dt thesangeinessi cs 42: 392-397.° [ 29] Needl eman& Winsch
(1970) J. Mol. Biol. 48:443-453. [30] Rice et al.
Total ena0(3G Pntibefly ©eprnses against BY+] Env[age megsused jn the hipod samples using

standal(dzigg?éé:é g%gg]_& b§§111|aﬂ§ &etal nZsaﬂ-a%QiZVa%%%9 secfrgtg I‘é@ antibody responses against
HIV-1 Zug grossyipd ity Totiee Pt BCISA- Mosghery Teseljcegponses to HIV are

measufed\by adsessing dteTerdfiy-18x4se by ELISpot assay of PBMCs in response to stimulation
with HIV peptides. Similarly, serum functional antibody responses are measured by assessing virus

neutralisation against the homologous HIV-1 strain.

It will be understood that the invention has been described by way of example only and modifications

may be made whilst remaining within the scope and spirit of the invention.
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13:197-216. CLAIMS What is clained is: 1. A nmethod for
rai sing an i nmune response in a patient, conprising:
(i) admnistering a H V-1 envel ope antigen to the
patient via a nucosal route; and then (ii)

adm nistering a H V-1 envel ope antigen to the patient
via a parenteral route. 2. The use of a H V-1 envel ope
antigen in the manufacture of a nedicanment for
admnistration to a patient by a nmethod conpri sing:
(i) adm nistering the H V-1 envel epe antigen to the
patient via a nucosal.route; and then (ii)

adm nisteri.ng.a H V-1 envel ope antigen to the patient
via a :

-31-



10

15

20

25

30

parenteral route. 3. A nethod for raising an i mmune
response in a patient, conprising: admnistering a

woiogrh2anvel ope antigen to the patient via a peCEOSEOIAI7SS3
route, wherein the patient has previously received a
H V-1 envel ope antigen via a nucosal route. 4. The use
of a H V-1 envel ope antigen in the manufacture of a
nmedi canment for administration to a patient who has
previously received a H V-1 envel ope antigen via a
nmucosal route, wherein the nedicament is for
administration to the pati €kAIMSy a parenteral route.
5. AKkit conmprising (i) a H V-1 envel ope antigen for

What igglsime¢dsisy ati on to a patient via a nucosal route; and

I

10.

11.

12.

13.
14.
15.

(ii) a HTV-1 envel ope antigen for admnistration to a
A pethiodrfor vaising apameningrgspopspuinga p@tientheompsising (i) gdminggtering a HIV-1

enka&peozrnng&em&hé palenWﬁraerhﬁhaneroMleVadd REY 8) QRBIRREHYENHIV-1 envelope
are ad Iuvante 7. The nmethod, use or kit of itens

a“‘ig‘B‘ to PRt Y122 BESN RS zat i ons are via the
u%é gpv\ﬁls—l% I 8’“/%\% ] §ntl%;|Rer rﬁ?etrngrqrfaéﬁ% ot r#écﬁcag(entfo? TBministration to a

erei n par BRfer I mruni zati1ons are via
pammt bammethedgompsisng: (i) admpsternghe HIY skenyielopr pntigen to the patient via a
muco§dTBrodteS and@ERi() AUGQHREAMgTEUATV.AL edNelopengitipdR t8 the patient via a
de g-rijifited mutant o E.coli heat labile toxin as
pa%f&} A 10. The nethod, use or kit of items 1-9,

A\mleﬁ&i rofplafsmg 8 alnmmuespz)agd ans pmhuc&en@ﬁsmg admmlstermg a HIV-1
oil -in

eniloRe UG 3 WRESSP 01 AREPRTA REFe ™ EFiSi DR @ T Bepeevrousty received
aﬂmnnmpemnggl ddaimmicosadrade. 12. The net hod, use or

kit of | 1, wherein nore than qne rentecal . . .
The,tiel & BV o B AT R B AR oM &1 AP BRI 7 gpministration o
pai¢rit wtio hals epmlduslﬂ:ecmgi 2Vt hellwﬂm%hgdtmwarai madoisalroute, wherein the
m%&aﬂ%ﬂﬂ%? r ad]rﬁms&?o %ﬁxeﬁﬁﬁa Qbadthter?fodit €M 1- 13,

arent era ni zat n I'sS I ntranmuscul ar.
A ki coﬁbﬁsﬂi@(l}‘l@ sV ulSaweYopk hiitigeh forl Riminiktrition tofaqracient viaL hucosal route;

el T RO 63 o S PUE A oo
THe T8RN 8td Y kitsTaen 195 fieianthetlV-1 epvelepeimtigaiitargfdjuvanted.

17. The nmethod, use or kit of itenms 15-16, wherein the
Themeshash useprkitpfritems 106,gyenan pypesal gpmunigatiops @re g gdntranasal route.

use Ki t N 7. wher ej e nucosal . )
Tl‘emﬁ?dz gtse 81glf(lh glé S%rﬁsr 2671?»/[111 rregln are rlera(_)lsrrérgum St:,j{ms are via the intramuscular

rogenposi tion with betvveen | Org and 50ng of LT K63

aqﬁ%h %@x{) lﬂg ?ftS] Ze psil? g’n‘f' eer 1gerrt1urr]$|%gdr%ll TR eun?r ti ns mc?l V\%e a Sggmﬁed mutant

oflErctdtdnmslelml%mxm@s@QJumnta conposi tion vv| t h a
e enu 20. The use it .
Cﬂ,élSi Oigat %{ L§t wgerﬁglt ?aé?ﬂtera leHﬁlhﬁtH)na dxécaucl(e an oil-in-water
enb;iﬂmvemdjtﬁlaand 55 years old. 2 1. The nethod, use or
T}\g {nﬁ f ;I\/E.x?e_rr%r 1knt of item wher ?'1'6, twq\eerggtrh(enl%t t}la% (r;noet n{urggse ?tu%gnumzatlon is
administered.

The method, use or kit of items 1-11, wherein more than one parenteral immunization is

administered.
The method, use or kit of items 1-12, wherein the mucosal immunization is intranasal.
The method, use or kit of items 1-13, wherein the parenteral immunization is intramuscular.

The method, use or kit of items 1-14, wherein each immunization uses the same HIV-1 envelope

antigen.
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16.

17.
18.

19.

20.

21.
22.
23.

24,

25.

26.

22. The nethod, use or kit of itenms 1-20, wherein the

patient is infected with HV-1. 23. A H V- 1 envel ope
wW@rao7gess2s n conbi nati on with a nucosal adj uvanPCT/ERZOA007583

HTV-1 envel ope antigen in conbination with a

parent eral adjuvant, for sinultaneous separate or

sequential adm nistration. 24. An inmunogenic o
THE QRS bNof Rle ShEADISAL GHILAT SLh AdcAlhizafiBHRISkS L "Gitferent HIV-1

envel ope antigen I'n conbination wth a

enyRlern@ntige® nutant o E.coli heat labile toxin ('LT"),
Th\émn%eertlleddgu%&gélt ofg&fh% 19f1f6 et AR 8§I'é$e'1c§>% danggltn%?% ER14QAY 25162
Thandetﬁ&i@s&)‘oﬂu ca&enwlnmmnaeﬁnﬂe B¢ ISinirh@izdtioh has three intranasal

t i ni stratj ' | V- |
ook A BETR A BBk Do BBl B bl Bephee
ThE-nfethdd, 1&34r Hiddy llie%lst 10X8, RvHerdid the, paMeerrﬁl 1ﬁlrﬁd?ﬁza%h gm two intramuscular

ratio of Env ant{3 IS between 2:1 and 4 26.

doggs of mTOMBRRHPE VY ‘é*}t'?‘}eo‘ﬂ YR M SRrus cul ar

Th@qH@tﬂécﬁtufs@H R of GRARI1-$9, ReheReihlltYe batfRY &l £ REMANbE&ILHthBen 12 and 55
mbi nation wth an oil-in-water emulsion adjuvant,

Ye%ﬁéldel n a unit dose of the conposition includes

ThQ %e‘@@o%{‘ uée%na&qtem -ﬁ, “ﬁl@%ﬁl e %aé‘ah llsglﬁﬂ infected with HIV-1.

The method, use or kit of items 1-20, wherein the patient is infected with HIV-1.

A HIV-1 envelope antigen in combination with a mucosal adjuvant, and a HIV-1 envelope
antigen in combination with zli parenteral adjuvant, for simultaneous separate or sequential
administration.

An immunogenic comiaosition for intranasal administration, comprising a HIV-1 envelope

antigen in combination with a detoxified mutant of E.coli heat labile toxin (‘LT’), wherein a unit
dose of the composition includes between 10pug and 1mg of Env antigen and between 10pg and
50ug of LT.

An immunogenic composition for intranasal administration, comprising a HIV-1 envelope
antigen in combination with a detoxified mutant of E.coli heat labile toxin (‘LT’), wherein the
weight ratio of Env antigen to LT is between 2:1 and 4:1.

An immunogenic composition for intramuscular administration, comprising a HIV-1 envelope
antigen in combination with an oil-in-water emulsion adjuvant, wherein a unit dose of the
composition includes between 10ug and 1mg of envelope antigen.
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