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FUSI ON PROTEI NS COVWPRI SI NG CD4 M NI MAL MODULES AND
METHODS OF USE THEREOF RELATED APPLI CATI ONS Thi s
wWa@ppkiogwss on clains the benefit of U S. Provi sPOIEE2005/022801
Application No. 60/578,151, filed June 8, 2004, and
U.S. Provisional Application No. 60/578,21 1, filed
June 8, ROGHN FROTBIGVEORMPRISIE CDASMIAIRIAINCOTHALESR ed
herein in their entirety by refer [} T NI CAL FI ELD
The invention re|éEE@ﬂéiﬁéiéﬂm99§§—§ﬁ%ﬁ%£§? conpri si ng
at least a portion of the Envbinding region of human
CD4. The proteins described herein bind to HV Env
pr REIANTAB APBLUGHTINS nononeric or ol i gomeric gpl 20, grl 40
OrTlgpllfggl)cat?d?ldclduﬁgHﬁ Bk B! PRVERAAIA GRAIA Ncn sbBs,151,

teln suc at conserved Q)/E%I CcC e
ﬁledrjaltetif eDprhrndy.S. ﬁromwn@jﬁprémltmﬂwé 2}le & J@me 8 2004. The

above aPlﬂicagon%]@?e ﬁé&g&%ﬁgd hf-:ll-‘glﬁ UG R by 9[? b?l ?f@reﬂ@é' tains to

ese ecules cit an immne
response against a br oad range of HIV subtypes.
STATE. %()\/ERNI\/ENF SUPPORT The application was
ﬁCW%%Lpport fromthe United States NTAID-NIH
HI ‘ViRARv ¢emide felifeagenerbldy toﬁﬁ&&mﬂ\bmﬁﬁng(wleaﬁlfhwmmh)é the E8y-

o R R B S Bt R A s e

as meh&ferlc&r @)I@Meﬂc(gpaﬂ) QB'LLM -or |gbl 600-Ad mdiucbl'ﬁlc\zfnﬂokﬂlittbﬁhﬁ)cha@e in
t he etj ol ogi cal t he acqui.r.e A
the By pretpia si 1@%‘?&?%%‘@ (c,&rqgg)epgqms @Tl%?aéalgﬂw et see,
chen?ok%@ re@Plor BindldAkSekbose@! THE inver(tibR 889 pSCJiiR6 (methods of using
:868-871; Gallo et al. (1984) SC| ence é?l O 503
theseu@g&ﬁ:c@ps tg|e1101t erlmgneg%qp%ﬁeégg%agm gge o E sybtype
al ., (1981) N Engl. J. Med. 305:1439-1444; Guyader et
al ., (1987) Nature 326: 662-669). The envel ope protein
of SHWNTPEQOZEWNS§WHO§Ta gl ycoprotein of about 160
K dTé%QquﬁQgt onl s g{ﬁge %chl H&pbﬁffﬁ)‘ﬁ{ hO0nRd $ies ResiD-Ket IHI\(/)RAD

i’s ¢l eave proteases to formgpl 2
undfauﬁﬂalttha) 50 legf4§1225ﬁ@3’n‘6ﬂalﬁéh@mﬁ éipwsmrgm may hﬁh@cegfﬁmjrlghts in
;d%n is anchored in the nmenbrane bilayer of virion,

the gpl 20 segnent protrudes into the surroundlng
environnment. gpl 20 and gp4l are nore covalently

as and free gpl 20 can be released fromthe
é?‘ %Roe[% virions and infected cells. Furthernore,
Up@he hirfigh ingninodéficiencye cieyst(HIY - TDdso It:feereEm/asdd)TIyY}é}jI I A or

AP EE AR Re 3o eonar e KR B eEOEE R g A0S
and 146t diGor8érk Qsdese. £ XBABESinoussipesally @98H) St:iaecmlﬂ5868 871; Gallo et
al. (1984) Science 224:500-503; Levy et al., (1984) Science 225:840-842; Siegal et al., (1981)
N. Engl. J. Med. 305:1439-1444,; Guyader et al., (1987) Nature 326:662-669).

The envelope protein of HIV-1, HIV-2 and SIV is a glycoprotein of about 160 kd

this \flriﬂerrt

(gp160). During virus infection of the host cell, gp160 is cleaved by host cell proteases to
form gp120 and the integral membrane protein, gp41. The gp41 portion is anchored in the
membrane bilayer of virion, while the gp120 segment protrudes into the surrounding
environment. gp120 and gp41 are more covalently associated and free gp120 can be released

from the surface of virions and infected cells. Furthermore, upon binding to its receptor,
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binding site, in turn, nediates viral entry into the

host cell. See, e.g., Watt, R, et al. (1998) Nature
wR2Bs/M8Ps¥1 1; Kwong, P., et al. (1998) NaturePCT/US2005/022801

393: 648-659. Env appears to be the primary target for

i nduci ng a hunoral inmune response to H'V. However, it
CD4, the RO WOIybERIde aﬁﬁek%ﬁgh igniffics @ﬁrmragadmgergm 2Qftetohinot

enerally exhibit oad anti body.r
conf@mpatienal hange eiGI) FRSreasROTRRESIE foceh SSS%ES alt‘rgéﬁtthCCRS

bmdﬂl%téﬁté % 'tu?rh e d@dsvRAE RS- intS@R hokt @il Selaayghwyaam ¥.al. (E998)
(1 Proc. Natl. Acad. Sci. 86:6786-6772;
Natmmﬁ%%&ﬁ’f ; Kiptong, & chpl. (1(92@%%’5 39098039 62: 2107- 2144:

Pu
EE@ prjaé's to B th@{)rlmgr}Q&gét f&clgg%égr% azrl\gfholﬁA glgra‘nllﬁggsp.onse tz HIV.
Hov®5¢r B19808A0! anibodine i ected agpinggp)20mlogiot sausgrally epbigbroad

al’ltl];{?%lpf o?sgaéis %ﬁtﬂ%@arggt]l% %ﬁh@ and do ot md%Ee ]?(Joducftl%g gﬁ)eut}ahzmg

antiftrdies. Sidat.lg., JAeBmlian, €| ¢t alU$A98988r0_‘ngQtl 149316)5’01 6:6786-6772;

R

234hﬁ$rzfa[&a5 RhﬁﬁfﬁJegnbt Hodpes) Rioc. Not. Apa@ﬁc@QSééﬁnialﬁéﬁﬂOZ
T

Vird) 692676212 6ES; Palker, TIV. tdel. (I988) ProvLivi. zgm 8 mc&suamw%)
Wi th gathogene5|s See OUSSi

a1 Pk Slioutuisuratnsitdes e Sarp T Sried tyfre Sy of

HIVehfeclidO@ himbld, the& dntiboedo r%lﬁroVQC ﬁél’maWﬁt antivRa) eféect rahy in
1985) Nature (London) 316: 69-

part(bg 98610 th@seme@ﬂm%ﬁq alswja @%@pr W%@H@f“ﬁ éP@EOstﬁlel geperaly

deciMedg Itﬁé & ihevad S}Isjféﬁ{ askE\gaty @ﬁl@ﬁ&l‘ﬁ)g@ﬁes@r S’eéi‘)élgs tBafg-Sinoussi,
neutrali zi ng ant’i bodi es upon 11l tial eXpOZIthrégw

F., afial. (1983 ktignen 20l 68-§7r oR ehertr Geols Ve i 2l (f18$5)|1Yf§ltV5

316351AC Y SIRT, %ﬁl*k%ésﬁ%%@&dﬁ%ﬂ)@ﬁé 60070, WeHUR], BCh1.A1986) Nature
prevénti hg elr i1nfectivity for target cells and

(Lopdoay 32t: 57t2h%75ch1bnethe&$‘se at is wigshebedievsd thet thepresange; of gigesxisting

t
neu%@%ﬁnﬁhﬁ%@% ngn ?ﬂtlal ﬁ%\'q ex@l)su dé‘;&ﬁ%% ?%???ﬁl%.tec?vlegegf%t for
inst&cBBy lattdchingpbd themcmnm?vlﬁ@& anwmuemg ot prewentingthgin énfectivity for

argh SR b PrEyent 1 0 Bep gty i ung PS50 SR B et ol
(198B) Sclenge X55:48b-45¢; BASG), ISR .end Mo;n&m::l 132{499872 aIDSél(stpal A):
s b BB R ERL LR Lo 2 5 L b Mo D7
et al. (f®a} 24h. ipirdisvd. 81688 %1 1 AHIBubS BX, Rofet 41r (cla%))Scr‘eeasCﬂVl\z 824-328.
A LR T AL TR L BT
1de1?elﬁed( F&Qel&msl'eoi‘ﬁ md@ﬁfeeteﬁ@ﬁﬂwd@ﬂd a subS&. of Bﬁ)aﬁﬁl}&acﬁﬂeﬁﬁmbodles
thatrgwrfztgwﬂléigmmg ighind %ﬂé&)l‘ggﬁvf’f e lé?%gﬂﬁ c¥reass Gaepf oY - o
. @%@ gfrg@ é\?&la;l?éad S 9N, 88 &l ?40?39%5 7121@26«%9 687 al. m&w
Imrargl 18%BIB-2944e &hna«plplqu ﬁ@tﬂ@fl%ét‘@ aS%félbla %%12 @4%‘6 P‘a(1997)
7. 18%01 31 :68401859R), PA14 MOk et 8902860891881 75 (5 PR48 ParRLFS also
exhibit neutralizing effects. See, also, Trkola et al. (1995) J. Virol. 69:6609-6617; D’Sousa et
al (1997) J. Infect. Dis. 175:1062-1075. Other antibodies are believed to bind to the
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al (1997) J. Infect. Ds. 175:1062-1075. O her
anti bodies are believed to bind to thechenoki ne
WO ewep$9r9 bi ndi ng region after CD4 has bound tPRCEN$2005/022801
See, e.g., Thali et al. (1993) J. Virol.
67:3978-3988). Furthernore, in order to generate

chenﬁ)ﬁ‘deb&ﬂbﬁﬁbﬁgiﬁg Fb%‘iontaﬁ%r @dD4 hls Belind ¢ Brivt. 6Sek, eawi OFhali el af1993)

I'S exposea on on D] nal n SEVEl a

U, Vingoft B ORBD B M QE R L S EF B R LD by

b1ndi%g @hgf foﬁr\'vﬁ‘lgh ﬁ@%s@d‘@ﬁy Qf)orﬁﬁﬂdlbg)ﬂé@)ét @e\@ﬁdr g(cﬁpgha,ve
referred to as "sCD4") $8

attenfpgedyo, ge@mﬁmgyrall%@ant@oéles bmlplﬁte@{lg caqmpl%)@eeg nvﬂ\fﬂm to

cmg!e gt ?&E&Q b'lzp %Dzald folas QCDh )] o@gﬁ(tm im0 4/ B1A4). See,

| 'exes useful in generating

e.g, Mhmmmaaﬂé@ﬁBhé@@meﬁﬁﬂOCQ&UO§tﬁﬂ) conpl exes are capabl e

O iy BRI YRR DEHIQERZLPA BAIRALIER PSRRI Y

con orna ronal” epi tope§ exposed in Env
1mmp1|i6)1teajolnsasp cEanﬂD4c{s(E{g4)t00m®Mcs dovapalde of influgjgparoadly

neutgﬁ%?gg hﬁ?ﬁh%rg%g glxgﬁ)tmhabglnbyatd}gg‘y @émfoﬁﬁgtlcﬂlgf %nt%b@sl ex{;&gd AEnv

ons us conc

protéifl dpdn KNdindNO (BY. FBXEAZr, sS4 ddenidigrbd vith Bn ‘adj@mt the potential

I tid t h b
o RO SB S 2B Sl R PR P60 TR e

hybr@l E6i-EDapoiypEpsine. ogi cal response (e g., neut raI | 2| ng

and/or protective antipodies) in a
$p¢t|e éh%bgvesqppgﬁaageséﬁgeg ch O3 Iahcgﬁ%ﬂ,?z ﬁ@e S that can
ehc@WrrﬂﬁﬁHoﬁfgﬁQl @ﬁ)oﬂse\/@‘gc hE‘Lﬁrahﬂﬁg alﬁlf/@i’;ﬁdit&ctivﬁ\aﬁll’iiddﬁm) in a subject
sol ves these and ot her obl e §Vldln nodi f

ed
aga1gﬁm%tmlg,§é\5pﬁrqy@§n(l éulgypes,gfﬁ{ %yp}f:dmgpé Bystey Mqaccme The

pres%ﬂﬁl'l\%ﬁtlcm Qb %SC%HBEHG§ b8l by PRovidiny Mb&FES EM polipeptides

tics) in order to expose epitopes in or near the,

(e.2:CER12B) ordimigked ka RoVelSUITARRYOITIARCQIRRIS I IC R NPT QNS /e
(mu}uptﬁ§ 1n%P<ﬂ:r af &%4 @Eﬁ’(& E!ﬁor%aﬁﬁ@@b@ biddinkWgé.On proteins

rising I ndi ng region ( m ni mal
nodule) in a non-CD4 scaffold (backbone). The overal
Stﬁ#& ? of the fusion protein mmcs the

ormati on of native CD4, thus presenting the CD4
m Mhepteseny ihyketion molsies thesmandh ather psotieraswpy providingdusien [Epigins

B
o5 R Ry B0 NGRSOk

(badnscbﬁey aTlhechagallanﬁctiue @ ¢ fagien protem migrich thy capdoreratioreef native

cod dipearip bR mRAbT et 8 ai e SR T RO,

Bindifg ofE bB4 By Eﬂhﬁﬁdﬂc@sﬂa &fnf@lﬁﬁlﬁuﬁal Mg&mdirﬁshaigppaastto expose
nv, (1 nc t
ePiFHB e SHOTLERS DRt et o SEU RGO PRI Qb Rg it @ CD4

mlnHﬁM%{&fiﬁQ WlfHﬁU:ﬂﬁ)nt@ﬁﬂ) GRS, tHR fiMidr m&iBauld3i daskiribgd heegih alsw for

Al so provided are_conpl exes of Env _with % g
tbodies and

the gy of eredil A hogieE At CRArT Y fincliding gpyireliging it

oth WhRRieSFondlsh, §hiiE tbadBial BELIinkiRARE uhWahtedinRth®ieGbspBnses to non-
Env binding regions of CD4. Also provided are complexes of Env with the fusion proteins
described herein, as well as antibodies directed against these fusion proteins.

Thus, in one aspect, the invention includes a fusion protein comprising a CD4

minimal module and one or more heterologous polypeptide sequences. In certain
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Thus, in one aspect, the invention includes a fusion
protein conprising a CD4 m ni mal nodul e and one or
worenoe/ofser ol ogous pol ypepti de sequences. I n  PCT/US2005/022801
certai nenbodi nents, the heterol ogous pol ypeptide
sequence(s) is(are) structurally simlar to one or
embddRhéhtd; €@iheRlcous p¥lyReptife seqmnee()ris(am) ﬁrwoﬁgalkymhnmafr t@one or

i nyasi ol ypeptide from Yesjni.a pseu rcu Si. S
more 1YRASTRISH AL Ba i I TTE ST PP PO RS B
pseudBEVeRRis). | TheQED4 RilimEITHElIdTE pleferabile hfnti@ﬂ ©1D4 pdqéReNIn

further conErlses one or nore additional gol tides,
certainsmbadimepische FHARGREITITMINST (PIHBISTHUISIOF e 3dd t}/‘?’B i nes,

polyﬁ%&ﬁd&s  foRBANPle 191%n6ﬁ105@5t€ry’-:ﬂ6}5/p@&lcﬁépﬁn‘9{dkﬂﬁ§ etc')nan@ylﬁ?tohebr

, the invention includes conpl exes of the fusion
mOWﬁh@m@meM@éScrlbed herein and an H V Env pol ypepti de.

Pr I
17100t U8 SO BRI B RACRA Rt Pyt

herelEale epoHy\pEIpt IDQhEPeahde Gipaferablyt e ﬁomdﬁxeé erclompidenehithpperyptic
epltogersoﬁ Sé’{%&g nlgth(e %n? golﬁ[gﬁﬂtﬂ? ﬁ" P@ogﬁggﬂ%eg @nﬁ T protein can

be comppbnkdbg onosﬁh}lklugl Geg., wingt fatnﬂl@eby)ded; Ltsmgnasﬁxatlvﬁ (agotferaralin);
and/og ﬁglb%q%exasr?ontgﬁle%g%lg 8% Q&;lltagflg 8ncﬁ‘%1(pn%l ynucl eoti de

el'n containing fusion
prIﬂtaﬁd)tHSr S8t theliadkntion mbmdeslarpobemtlamtrde@ntndmgrmyl pSthe Ot

- encadi n ol ynucl ot d nce .ar nsert
min PrALEIn Es O DRt fioh (e LSy B e s RS it cps-
encofliak Eél@hlﬂ%ﬁ&e {eQuéhces dré maateaa)mt@ er)éﬁfbﬁcﬁded)?ﬁqthlﬁ dte sequempse

such that the overall uration of the fu
encogiig the THEr oS 1A A P ke o e o toR Y g7l

config@@libn OB fuSiIBA PRAGE $s Grdilar l@@thbtr&"nbiﬁiﬁ:cbmm Obtﬁbnﬁl%& la@ditional
proteins described herein. Further, when a

SequpsPy IR SIAR 1 B SO RofessTibedhereth oaa atheryaf o the

polyﬁd&ﬁ%oﬁ@es%&h@éd’he?&ﬁ 51%re%91|e¥se@ QPSS E Broféih Preffublyl donfpldkes with
ol ypeptide such that cryptic epitopes are exposed in

an HtV\EnEpelyprotigeuieh tabcryptic Speppes At arapsea dpwe £nv P%peptlde
' nl‘ﬁ%# érfz)%le} ak {3&'3 dgs n'v%bgmbﬁnﬁgﬁmgédl& b&ﬁ‘ﬁ()si@igmdnﬁirﬁﬂlg

any "o ynuc eot1 des and/ or pol ypeptid
any ccfébﬁc}nqlbaldlebteiee pirl/orl polypeptidss desentted diereimntle celtwreembodlments the

1mmu%%n18g$£ﬁo%1tﬁg gt?llélH Q‘E)u e{ (ﬁ{e opﬁlroré:a&ftimfah € one or nore

er aspec e invention
i nlnl ajdlﬂS“uIdlecedpbctpmmurviemqmgn@udps @f:elt mmalngrauocbfdbcl des

poly%%?%?ﬁﬂ%ﬁo 8/%4{) %cg)t/pleggée ﬁ E%gli)eaaflg %1% o n-[lgf%otide SB(]]uences are

prefdral:ﬂj( 61@brﬁliby lixkiadl ta)d:oneblaerrmms ctompspvable b/hﬂa emprbmoempthe seleged

o i G Eh Bh mSBEEE . 2, PERCIBERb o

293,RD), CA357, bnd QRO Qﬂ@ a@ hmr) cellé\iﬂg aEBa® cemd)j an(ifiset.cell EBX( 1)

ceIIs an_ins eI{J{qr e. . Trlcho i a Tnb H% or
Trchwéﬂswem@)ﬂ onSBretsrs cgiaf el aay‘?%te?g o BQL {5915}
pres&ﬁhg celflR 1%&9%&11@51@&@@&1)1&1%@@%@ coasﬂsm{gctmadropmgb
sel ected from the ?roup conS|st|n% of nacroP %
monocytes, dendritic cells, B-cells, T-cells, stem cells, and progenitor cells théreof; a primary
cell; an immortalized cell; and/or a tumor-derived cell.
In another aspects, the invention includes a gene delivery vector for use in a

mammalian subject, comprising a suitable gene delivery vector for use in said subject,
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nonocytes, dendritic cells, B-cells, T-cells, stem
cells, and progenitor cells thereof; a primary cell
wW@roos/s9Fe al | zed cel l; and/or a tunor-derived PEI/US200$1022801
anot her aspects, the invention includes a gene
delivery vector for use in a mammalian subject,
whef€TRE V&toR BorfpiSdel hidbbRhORMuciedtides dyscrbatiareif aferdbbelinked to

sai d subject,wherein the vector conprises any of the
contyob plpreits ensrnatibls visepreten Rdieetiper abl y linked to

C O yePhnofleP ABRLSthE RISk b hefoRIE §HUMING dhtibbdies that
subj’ect. In yet another aspect, the |nvent|on J ncl udes

bindgo naafpwnemesmf wﬁcﬁnﬁgth%\ﬁlﬂhewowﬂﬁﬁgﬁ SR T pNiisfssing @ny of
the p%ﬂp%@t&%§dé§£rlﬁéld\ﬂe§ﬂy 10 a sh%e&%h&? dSn GRS that hIREy HrdBudtiof Bf

mni stering any of pol ypepti des descri bed
antitfodice i(@g. t outalizing a@@bodjm@pnq,c&mlgl antipedies, pelyclenal mvbodw in the
subjg ﬂ‘g glng @m%gdlﬁlréh thQ %irﬁﬁoélgsb}goduc@@ Wi e lsdbfécf‘ege then isolated.
nDnoc onal ant | bodi es ona
anIn bgidli felsl)er iaspetth élesmbp‘eﬂmt incliides @emqﬂmf}éemmmg@nv ef the
the anti.bo t
fusionpipiging gescit d%e%}eg Pl ?‘8?:% }4 ﬁ(g}rnlags p’%ﬂng&; i & vogﬁ{él cehs
desclrlbé‘d lwﬂﬁng uadmbhdndoﬁscsnitqmi@ﬁwmomgnwubﬁismlhBrofeurs| on

B SRS P TGS a B AR PSR Bl o

any ﬁf)ﬂﬂd ififsion peotsSibs deabriteedfhereinpwidddIN Bay, slad Idethazdscomprlpmgulmuhatmg

In a still er a nve t|on i.ncl
a fusies PrOkInFas ﬂeﬁf%&ﬂlﬁfﬂa ?@&RBP%VQ%OE“SFH%? inggpid fypIon; pr%‘“’%‘ﬁ““d“
condfiHs&litkbledBB ol RStk NeTngilék ofittiefutib/piohein withHIViEhhOd

conpri sing incubating a fusi n prote n. descri bed

oY) S§egher g 1 DT UM HES AL pEiCE o e
respBﬁé@t(g En h%fre%ﬁ% dubiPfsa &Uﬂr&l&mg%nﬁ%dyﬁés@dﬁb’élaﬁ@/oﬁa cellular

[ex of the fusion protein with HV Eny. In yet
1mnnmtdsmﬂ86a91p aupect @%Prisﬁ\geml%lﬁteﬂ%‘Iﬂl}’dgéhed’oll?%‘tlﬂﬁﬁldﬁf
r
polEENEL 08,3 R 5RO Sty oW @B
suffccmnt tol inducé amimreuncgsgponssd) the subjeds Beerigimpmbpdimegts, the method
comgrl sr%raﬁstfgclilhg gell%rb,yc vAh ahdRiRRk @(&%@ %ﬁs‘i‘ PR MRARE subfest.
5] i C conpositions descri d herein to a
In othebprebddinents theamihnﬁ msludids D8N Ae e e 24t iod 9€ @ suliect, derprample, by
onse e subj

st RO LS A DD IR i
subje€ti unitiéredhudiiidrg tha aretdompstﬁlﬂe:wehj exped:dsmmorﬁ said ¢xipeessio pasedite and

ol Sk A SARRE Ty AEARPE MAEIER Mot sompr o

adnfiyte@ig 4 f6t RRIppBitich eaipriterg aayof t!hé pgl@m&nlezbeﬂes\cbsoylbed hereln ina
vectors descc{%lbed herein jnto s ect under

pringig s p{8) dyaipisigripe e&eﬂs&@l qoB1Pes re ﬁo eLLy 8ﬂt gPolyReRfides

des@HRH BSSIOR aCD&EY, irParPditbulf SREiLEdnk RNin@icean fRmyapipodse infthe
sai d subject. In_other embadients, the nmethods

subjegtrgh plyé)f (dg,) mgtg%%qegqr@pql p@elg, yesc{or% BAY BURRT|SG, Hon-wral vectors

or v‘ﬁgf%c{o%' teAPMrPYirdi b@ctcﬁ@ lnﬁﬁbl@ lbap4rt deSiikiRa¢s albﬁai/uﬁﬁ‘sfeeto?s

prlmn‘? st’ep and mnlsterlngaseco

retr@‘amb westars, end teatipiral §F<‘ﬁi‘gs 2Fiyihgr, therpo) YgFlgridss gy vector may be
mtrgnﬁﬁg(ﬁ 'fpreeQarH E&isth a%%rtﬁ:ut%%%ﬁ%? (e.4."cRARABABYBIM or tungsten particle

I'cl ent o 1n UCE an | nmune response 1 n t he
and said coated particle is delivered to said subject using a gene gun) or encapsulated in a

liposome preparation. In any of the methods described herein, the subject can be a mammal,
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subject. In any of the nethods described herein, the
vectors may conprise non-viral vectors or vira

WO ewb0859 Exenpl ary viral vectors include, butPEF/ES190$/022801
limted to al phaviral vectors, retroviral vectors, and
lentiviral vectors. Further, the pol ynucl eoti des

for eRAAPIO R hiB&t G noREYInAe naRtintaDghiDRel intrauictien amﬂeemrmmsngaﬂy
particul ate carrier % on ad%p@ﬂ I

intramygesativ H’t‘fﬁaﬁallblséb%‘ﬁ?d‘e@’glydln%%t”@ Iy, PR V’s‘ntravagma Y

intraflRLIY Y /o Bindvésiigct using a gene gun) or
encapsulated in a |liposone preparat|on I.n anélof t he

neith)’@ﬂoweg embpdimens e srcomgsed bl fheqreseaginysatt

cfmsflcﬁlr 1§06 BB fpridink W R Iﬁ’iﬁlnlﬂaﬁ’ ﬂfohuléﬁﬁht pRoIR| HdNEh 43e
|ntro ctlon can be intranuscularly, intranucosal

Y,
one prmersheisraldggus prlynentidaseaieassy, Whaiein isdpra styucture of the fusion
I intrarectally, orally
pnn%%gﬂgﬁglH@#@%E%@EEH€Y@%%N§FOIIomnng enbodi nents are
enconpassed by the present invention: L A fusion
pr tEhe fusmn rolte% nﬁclﬁmcl%hg]emt me}HIrﬁl hb&lle E’ dﬂﬂ%
and*on noré heterol ogous po ypept |
1em$£ﬂhﬁm$e$fCEhere|n the tertiary structure of the
fusion protein exhibits structural simlarity to
native Cb4. 2. The fusion protein of claim1l1, wherein
t he. Ch¥fusibn proadin oDE bitel maﬂﬂmi%wheremsjnd oegore 5f the I8Erddgous
CD4,. 3. The ﬂra S,Prote ; claim1 or claim2,
polypFRides 3ie ghfaingt g g 8?“?%@”“8?%F8F%ﬁous polypeptldes
are obtained from Yersinia tuberculosis invasin. 4.
The fusi on protei claim3, having a s e Wn
41 B Eoogtpriie B ol Lo : FBE RS BRCaRR i 1Dt 73 %}ﬁgg
the clains 1-3, further conprising additiona
het er ol ogous pol ypeptides. 6. The fusion protga I
cl &i Fhsiusignerasein of Y o difi faimn &3, Rether ompgeingadditiona
re selected fromthe group consisting of
Iwkeﬁé%ﬁgﬁhﬁﬂgggﬁldes i mmunonodul at ory pol ypepti des and
bacterlal pol ypeptides. 7. The fusion protein of claim
6, Mﬁ{ fa'si% ﬁo%mﬂ%ﬁaalw@ %Lhﬁl%ﬁ{ fRE Qﬁcﬁwﬁha@é%mg&ﬁtpb%eﬁtﬁes
avira ypeptlde and the virus is
are felested niropnrtbt giionp ofnsisting of viral pdhenepiidest lhémm@my‘#iéﬁiptyd@lxpgpﬂdes
andgacte ay L= {;%!Sypeptl de. 9. The fusion protein of claim
WieP ¥pp e H V Env pol ypeptide conprises gpl 40 or
gpl 20. 10. A polynucleotlde encodlng t he fusion

%5 e 0 S R b
viraf pdim@ptiqer-at eigvies igiy.of clainms 1-9. 12. The

pol ypepti de of claim 11, wherein the Env pol ypeptide
and CD4 protein are

8. The fusion protein of claim 7, wherein the polypeptide is an HIV Env polypeptide.

9. The fusion protein of claim 8, wherein the HIV Env polypeptide comprises gp140
or gpl20.

10. A polynucleotide encoding the fusion protein of any of claims 1-9.
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conpl exed using a fixative or via cross-I|inking. 13.
The pol ypeptide of claim 12, wherein the fixative
w@owpis®es formalin. 14. The pol ypepti de of cleeThUsDPs/022801
wherein the fixative conprises formalin. 15. The
pol ypepti de of claim 11, wherein the Env pol ypeptide
ang Cpﬂol?ﬁéﬂtl@é Borﬁﬂ@@&ﬁ?ri%i\%g Rh 3¢ ¥4 [pylypdide EGEplexed to the
polypeptl e of claim erein the Env pol ypeptide
fusienarigiein sanyotficidme % gpl 40. 17. The pol ypeptide of
claim11l, wherein the Env pol ypepti de conprises gpl 20.
18. The pol ypeptide of claim 11, wherein the fusion
pr &2.&The pokypeptisisrf clainFl Gwhpreimtye Exp golpespldregnd; e protein are
& | ol ypepti de and the fusion
COmEkg¥ﬂ%%%§re ﬁ¥6¥§m{$§sgﬁkﬂging formal dehyde. 20. An
|nnunogen|c conposition conprising a fusion protein
r.gdin |
E’goﬂ}et &/ﬁ)e%tlde%f Qﬁun} 12 %vhe?el}n thA@ifdl I Coﬁ;g{%g?(orglgg% r di ng
to clains 11 19 22 The |nnunogen|c conposi tion

it ksl TR o e e el GRARE LR Gy

clai m 10, and wherein said pol ynucl eoti de sequence i's

| i nk t t t b
e e et ot S oreGa i B Ro SRR ol CBf lsran
compBx sp¥AghehRlyt he cell is a mammel i an cel |. 25. The cel

of claim?23, wherein the cell is selected fromthe
group consi sting of BHK, VERO, HT 1080, 293, RD,

CO$6 TThedfot peplideCstlclafin lﬁﬁvhei@"@th@ Snly J])@]fyq_ébltlad: 8ardfrises oligomeric

wherein sald cell is a CHO cel he cell of claim
gpl4B, wherein the cell is an |nsect cell. 28. The cel

of claim 27, wherein the cell is either Trichoplusia
ni (Tn5) or Sf9 insect cells. 29. The cell of claim
23,17 whHesrpsilypeptide afelaim il b, vehepriie the Fngpolypsptide gamprisseerlef
of claim23, wherein the cell is a yeast cell. 31. The
cell of claim23, wherein the cell is a plant cel
3218 THee méyrepide flckiim! 23yhevdie theifusiorhmoteialis stiosndn FIG. 7.
antigen presenting cel

19. The polypeptide of claim 11, wherein the Env polypeptide and the fusion protein

are cross-linked using formaldehyde.
20. An immunogenic composition comprising a fusion protein according to claims 1-
21. An immunogenic composition comprising a polypeptide complex according to
claims 11 -19.

22. The immunogenic composition according to claims 20 or 21, further comprising

an adjuvant.
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33. The cell of claim23, wherein the cell is a

| ynphoid cell selected fromthe group consisting of
wore@cogisge, nonocytes, dendritic cells, B-celPGI/US2005/022801

T-cells, stemcells, and progenitor cells thereof. 34.

The cell of claim 23, wherein the cell is a primry

cepd. . A S8l cdﬁ&ﬁsﬁ@tﬂw pbﬂynﬁl:laibtmﬁ&lame@ ahchwhdfremcseidl i s an
i Mmmortalized cell cel |

polypydeotidy %eqvegwslwﬁﬁlﬂyg@li? gqogq! ¢! eﬂ@? s C%ﬂ@%ﬁé@ %@? ?%WO“ in
the s¥R&bPEelf Or use in a mamal i an subject, conprising a
sui tabl e gene delivery vector for use in said subject,
wherein the vector conprises a pol ynucl eoti de
acgp e 281 'bf’clﬁ#r?i QremacEQ W?Eﬁiaﬁmﬁﬁh@ce@l"l ynucl eoti de
quence Is operably Iin to control elenents
conpatlble Mﬁth expression in the subject.38. A nethod
of 29 rndueil ogclaint 2Hedicem thhedl ibsalettdddront thp grapepndivipe of
BHEyEROY Hi Vg0 138, BBLH9ES. £amRib sliRg the step of:
adm nr’steri ng a po1ypepT| e according to 2 1 or claim
22 to a subject under conditions that allow production
of 2@ntHehelioeslainn2 3, hesingarickell iSOCHDell.met hod of cl ai m
38, further conprising the step of isolating the
anti bodi es produced in the subject. 40. The nmethod of
cI57ﬁ3w38”@fc@9n2%ﬂ@?@ﬂﬂh?ﬁ%“éﬁ¥PﬁﬁﬂF%% are
neutraI|Z|ng anti bodies. 41. The nethod of clains
rei :
Vg%ﬁ of ﬂl%m]i gﬁ v@@;e rﬁﬁg &&?15 @ﬁlgelr @9 3% LB%"’” \%nSI) é)lr %ﬁ9 insect
Cellithe antlbodles are poncIonaI anti bodi es. 43. A nethod
for produci ng a pol ypeptide including HYV Env
roteins, said
?%D@Pc8@%??@?%g?Qﬁ%%ﬁﬂﬂ?%ﬁgggﬁéaggf?spof clalns
23-36, under conditions for producing said
poby.pER de@f cihfin 27 wirtdintle odll is adeast odl. an i mune
response in subject conprising, adm nistering
nP03|t|on according to clainms 20-22 in an anount
suB i Bheegel! of glajm ddivéicesin thekelhis apddibesiise in the
subject 45. A net hod of DNA i nmuni zation of a
y
veatoftese a1 %melelt HERUPL B BORPRAAPELALY, o
that are conpatible wth expression of said expression
casg §.e’_1“ﬁe€ceillrbf SR 28, Wdjets the 461 is BhgmpiRidetl solcted & thbgroup
ereLn_sai ene
con%%% 8# {na%r?pha.?gr mono?ﬁ ){%}d}ﬁt@/ geqfsoé glel?s _grgggiq%ﬂeégéel s, and
progeaitargells thergef. i ver ed using a particul ate

34. The cell of claim 23, wherein the cell is a primary cell.

35. The cell of claim 23, wherein the cell is an immortalized cell.

36. The cell of claim 23, wherein the cell is a tumor-derived cell.

37. A gene delivery vector for use in a mammalian subject, comprising

a suitable gene delivery vector for use in said subject, wherein the vector comprises a

polynucleotide according to claim 10, and wherein said polynucleotide sequence is operably
linked to control elements compatible with expression in the subject.
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carrier. 48. The nmethod of claim 47, wherein said
vector is coated on a gold or tungsten particle and
W@ a00d/08398¢ ed particle is delivered to said subP&rUS2005/022801

using a gene gun. 49. The nmethod of claim45, wherein
said vector is encapsulated in a |liposone
preparation.50. The nethod of claim45, wherein said
vector is a viral vector. 51. The nethod of cl 'gugg,
WFE & methai @f piobging Abiibeics taat bindep FEHS SIODERA TV R, the

InaHHM%dﬂgﬁ@E@tméggﬂdﬂlﬂ 50, wherein said viral vector is a
lsga[rdt I1r\1/1|s I Ialll’é%%l S&g&%mde%?ccormh%égg { Qﬁgaﬂ(ﬁf ﬁl)g H%]é‘cgiug% g&ﬁihﬂ)ns

thatwimfriepqiucgamdfmhn%ws ip ghegubigitan. 55. A net hod of
generating an i mune response in a subject, conprising

@15@63‘% e (ﬁecia 9 ffu rgoﬁﬁ%l %c%e Qe ?olgﬁ?rl tﬁ@{u’)ﬁﬁodies

er CO t permt t
pﬂﬂexéneﬁ@ﬁ@me@t said polynucleotide and production of

said pol ypeptide, thereby eliciting an inmunol ogi ca

E(P \%ﬂ-ig tl(t)odS oafl c Cfmg% i%/gre&@t {Vg&eln%@e antjt 1&%&99&&1@&271@ jT_ihg‘

Vet nonvi ral vector.
anmn@@hod of cIain156, wher ei n said vector is delivered

using a particulate carrier. 58. The method of claim

Z}]]g%r e Q?Cf%ﬂ ajms, ?iéd%s’ a‘ﬁ/ re@g@%g@f‘b%e arg(?rlidilogl nal antibodies.

delivered to said vertebrate cell using a gene gun.

59 The mah&osk Rfims b Rimviéreinihe aaibddieahd poBetonal andbodies.
encapsul ated in a |iposome preparation. 60. The nethod
of claimb55, wherein said vector is a viral vector.

1. 43rh nirghdddar pdusingiaraobmeptidednaidingddi oLy polypepiide S@ﬂuences

combl@xe@ th @meﬁeﬂﬂs MRIGheMod Prwriding met hod of cl alt m 61,
r

T e LSS S Yo o gl evie

mammal . 64. The nethod of claim 63, mherein said

Waﬂma}t\ n'le%h(ﬂ df%@m@@n infignevedgaast ipfubfdcttdmiringnidigistaring

sai.d tran Qne ex viy I

comg%ﬁltrogl aﬁi;(gﬁllng (hrl;l?,lgrgl}@ gg ngn %m%ua{tit (%ﬁa%g ?xdg%eénq it te@ﬁjonse

in thewolijod of cl ai m 55, wherein said transfecting is done
in vivo in said subject. 67. The nmethod of clai mb55,

e,said ] res ne
r oS ondReiodSTENE HETRERTE et Epdidk BRI ogi ¢
i mMniedudiesp meieh‘@r)avqgtqr fi¢laim 3’{nim)rﬁgld subject under conditions that
are compatible with expression of said expression cassette in said subject.

46. The method of claim 45, wherein said gene delivery vector is a nonviral vector.

47. The method of claim 45, wherein said vector is delivered using a particulate

carrier.

48. The method of claim 47, wherein said vector is coated on a gold or tungsten
particle and said coated particle is delivered to said subject using a gene gun.

49, The method of claim 45, wherein said vector is encapsulated in a liposome
preparation.
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response. 69. The nethod of cl ai m55-68, wherein the

gene delivery vector is admnistered intranmuscul arly,
w0 niosasaesosal |y, intranasally, subcutaneously,PCT/US2005/022801

intradermal |y, transdermally, intravaginally,

intrarectally, orally or intravenously. 70. A nethod

of i nducing an i nmune response in a subject conprising

(a) admnistering a first conposition conprising a

pod & rilhsl reeshodfef cpdro 4 dvikriein s2id VedtahisiVvirah VeCtYSr i ni ng st ep

and (b) adm nistering a second conposition conprising

a l.ypeptd cordi t.0 _cl ai - 9 . r,

B Bt R eeif i Gt  ecRidRELEC

in the subject. 71. The nmethod of claim70, wherein

t he) fTHeShetRONEIRHih 50 Wikdreif 6410 Milal G6ITRAS b tdnaRirdluktther

conprise an adjuvant. 72. The nethod of claim?70,

wherein the first conposition further conprises a

s ebf eRwenethedbef olrim 45, Wheritsgjd pdlisgpis gimaganaly3.  The

met hod of claim 70, wherein the second conposition

ot Fer TisOR e op VR atp BRHRE Berban W o

readily occur to those of skill in the art in |light of

t hgwﬂA%t@Wf%eﬁhﬁmig% irﬁtﬁ%ﬁfre@fﬁ@gh E_ﬁ@b&t,@ﬁmﬁﬂapg
| r . A epl C . .
LU T s L RIS BB Il Rption
that peronistbé oxprédsion NPsali@dOEyleptidpand pIOdB:t(OgE@a,Iqpr@Qp}Ide, thereby

elicifl P F fniniddfogial ABMsABIsHR p(a}gg%tﬁ@quence of a human CD

m ni mal nodul e. Figure 2A I D NO 2) depicts the

primary am no acid sequence of an invasin protein from
Yeb6i Thamtthbéoludindisswheein Baid kegierdes 8omyiraNgstor AAA2 7632
and A29646). Figure 2B (SEQ I D NO 5) depicts the

7576 oo nETt RS PR 5o el (VR ol 8

carrfer.gure 2C (SEQ I D NO 6) depicts the primary am no acid
sequence of a fragnment (residues 584-595) of the

i nyasj roteip . shog in FIG, 2A .Figure 2D (SEQ I D

oS TheBr@eEofHamYT warty Pt yE e Al fulgen
particleaeguwait] coatedpaiinsis Sebvesaizp sajfl vertpbrafateldisng Breghegy-

shown in FIG 2A. SEQID NO 7 is also referred to as

Dogg.i lilhel mgtlglozl oP glaiimnS\e?%lQréin said vector is encapsulated in a liposome

preparation.
60. The method of claim 55, wherein said vector is a viral vector.
61. The method of claim 55, wherein said viral vector is a retroviral vector.
62. The method of claim 61, wherein said viral vector is a lentiviral vector.
63. The method of claim 55, wherein said subject is a mammal.

64. The method of claim 63, wherein said mammal is a human.

10
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Figure 2E (SEQ ID NGO 8) depicts the primary am no acid
sequence of a fragnment (residues 596-694) of the

WO pwa®sIsprotein shown in FIG 2A. SEQ | D NO 8P¢BHUS1088022801
referred to as Domain 2 (D2) of invasin. Figure 2F

- (SEQ ID NO 9) depicts the primary am no acid sequence

o o BB Sl el R g

transfeoted selboara raint®d(@a jinto faifl Aukaestn. Fi gure 2G (SEQ I D NO

10) depicts the primary am no acid sequence of a

fr nt esidues _796- 888) . the.i nyasin. ptotejr .
TR e A5 LRl b OB BO O st
Domain 4 (D4) of invasin. Figure 2H (SEQ ID NGO 11)

depy CiiR thdiBodBiclih 85, AMeROsaALintnHe espARe isaf huindrald@meng
(residues 503-694) of the invasin protein shown in

IeSpESE. 2A. SEQID NO1 1 includes D (SEQ ID NO 7) and
D2 (SEQID NO8). Figure 21 (SEQ ID NO 12) depicts

t heg PrieTREMoPEH iiin 86, Whep& SHIE MERuNR fresBorise &O®Mular immune
(residues 503-795) of the invasin protein shown in

1espeRses, 2A. SEQ ID NO. 12 includes DI (SEQ ID NO: 7); D2
(SEQ ID NO'8) and D3 (SEQ ID NO 9). Figure 2J (SEQ I D

PIQSQ. 13) "{}%erﬁétﬁécgoftcﬁ% gg%g,aggferé‘i?it}{é%eﬁé}&diw&@%%ﬁ?@ aBthindstered
. ragnent. (resi S. - 0 e i nvasin ot ej
intral P o I ST i8R ek ot G i P slermatly,
intrai(imally, DRaeSELY, bRIINOr B)ravedBufIBEQ | D NO 9) and D4 ( SEQ
ID NO 10). Figure 3 (SEQ ID NGO 3) depicts an
i nvasi n-encodi.ng .pol ynucl eoti de (GenBank Accessi on No.
VLT b e sing et BGuRaater Io SGTans QT LR g A
CD¢) milministermg @i finsticompdsiteat dompggih@0pdlimugieatjde Figerdpp4o claim

M el e:] dyhe (darker gray) corresponds to residues
IOI%- éIS ng[_E%EQ IDNO 1 and is structurall

] é t 1 eshgbicl irzend t(?)élaims
t h®) prmgisiTdessePnd cQnPIsRY BrPHIL HRIRRHICSEPIFEL,
1-9, &y s Bdostek;j i an emburit sufficisutte raluccandinayne mspensp &y thagubject.
tertiary structure of CD4 (top) with invasin (bottom.

A %MTH% BB of B 7D, WherSR WML oPbEEN @'sBYond kb@bdsRion
6, panels A and B, are schenatics depicting structural

further gempfise) 2lBYHeen vari ous regions of CD4 and invasi n.
Panel A shows structural simlarity between residues

1- 7%.4 RS %ﬁi 6f (ilzgﬁtﬁ(), ANGeinghd fCBmpadridiPfartér dompases B

(Ietsr. ,IEane B sho structural simlarity between

Seqqeé%q%%‘gnggllib‘éc;%p%pflfi%ft) and resi dues 576-603 of
invasin (right). Figure 7 is schematic depiction of an

eX8EPHAL Yefnd§ bPOaiR 7! GhéteRIhO&SGH BRFoESEluRther comprises an
HIV Gag polypeptide.

These and other embodiments of the subject invention will readily occur to those of

skill in the art in light of the disclosure herein.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A (SEQ ID NO:1) depicts the primary amino acid sequence of a human CD4
protein (GenBank Accession No. NP_000607).

11
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conprising a CD4 mnimal nodule (dark gray) in a
single protein with fragnents of invasin. Figure 8,
w@2awelssose D, are schemati c depictions of addi t POIEE2005/022801
exenpl ary fusion proteins as described herein
conprising a CD4 mnimal nodul e (dark gray) flanked by

POkiREPIE (K IANORY) dspias tHePiatiyamike atid s@fiencd of € himaf CD
invasin are depicted with stripes. Residues 584-595
mlnl@?]em@%‘%m as a stippled bar and additional invasin

ﬁ%m& s(m%ﬁE) ﬁ@e% &@ mﬁg\lérﬁag A sequehes Eah Jnvasie
ray TAI LED DESCRI PTI The practice of tﬂg
protqm gg@rﬁ%mlwvélfb?frceshsw(GWE@ﬁb|A6§F581%N@§§Peﬁ?éﬁ%\p@ef%296 )
i gfi r?i}gmﬁatﬂ)(a@@%ts '&?étﬂ?ﬂféﬁy é?fun@ hOH R qheRdQITh ShMent

I ecul ar "bi ol ogy and reconbi nant
(residA 78 ’é@ﬁlﬁl of (df@smwsm tpraiein lgeovakin FIG. XAt he art. Such

t eﬁ{‘gﬂ{'%%s@ iD) ﬁﬁ)?@%eﬁgg (‘gl{;eglrlnya ! %mld'sgﬁfeﬂéelaﬂ'f% -fragl%@nt

r ucture
(resullﬂds S84H595) d%’ltlmpmsra‘smevsot@mshbwrﬁm@@ﬂﬁ and Conpany, 1993);

MR e e ENRED ettt prflaly HHBHAER Baled e

(res@les 5005b Baafltierinv@ksimmiratein skowaindi@t 204y SRRADANO:7 Godlsh referred to

Laboratory, 1989); F.M Ausubel et al.
as D@ﬁ?‘l”gr@%f’gﬂﬁ’& s in Mlecular Biology , Greene

Pupigiusbm @SS HOBIOES )elepibts\ild @imarniming acidnequehisodagment

kow tz an evi g
(resiQarerPEROG) Of T eBOUh D Ty SURAD Nl tgctered t
as DDRWN YA « 0@.&9&& It nust be noted that, as used in
this speC| fication and the appended cl

ms, th
si Kigure2F { QD NQ19) depijgts tlgﬂalmaﬁ.@mnp ﬁeﬁga@emeﬁafragmem

(res1ﬁ§{?%r9§ RoS) mﬁﬁﬁﬁsfnﬁﬁot@ﬁr&%ﬁ inHI€ A Y SHQADAN®S is also referred to
erw se. Thus, for exarrpe reference to "a

as Dpukinge@®3) @Binvasiie| udes a mixture of two or nore
pog ¢P EC‘@E 'Nb tl@b‘%iegfc{ﬁ%e ﬁinllarﬁ sRtdoGRld s@éj\&ncdlﬁtaqrﬁfgﬁlent

at ent a IC&tIOﬂ cited herein, whether supra or

(resitindsr726- 838)sof}ﬂeer igiagin mcteinsbewe @cFIEyZAeﬁEQéPd‘éO A iy qlﬁ@l referred

Lety ons I n describing the present
toase'%(\)/nén éDQ%%ma%gl lowing tepn s will be enployed, and

ar Figure 2HASEQIID N2 | tefepivtsdhawinany poinoedidsequpnce offadfragment
tide, " and t.8j-N
1
e B BB S5 o R B A 8 s
(SEQEDNO:¢p ardias (SEQ® Nergys enconpass pepti des,
ol Lgopent | | . mers, and t
OB e L D NOTR ety ek P ane pdt SeobbicE oL Hfhent
(resi@lﬂél; fo8- ?yp&ﬂtﬁ@inz?da BbtelreshowhinEIGt 2. $EQD N 12 fhides D1
rmsasomc ost dlflcatlons of
sEQID NP Rub Kol s R B SR ot | o
acliylra I esEQ Bﬁﬂ@gm Y pists il primary amino acid sequence of a fragment
(residues 503-888) of the invasin protein shown in FIG. 2A. SEQ ID NO:13 includes D1
(SEQ ID NO:7); D2 (SEQ ID NO:8); D3 (SEQ ID NO:9) and D4 (SEQ ID NO:10).
Figure 3 (SEQ ID NO:3) depicts an invasin-encoding polynucleotide (GenBank
Accession No. M17448).
Figure 4 is a schematic diagram depicting a CD4 mini-protein involved in gp120

binding. The CD4 minimal module (darker gray) corresponds to residues 15-85 of SEQ ID

12
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etc. A polypeptide as defined herein is generally made
up of the 20 natural amno acids Ala (A), Arg (R), Asn
w@ dos/oggopw (D), Cys (O, An (Q, Gu (E), Gy P@/USHIF022801
(H, lie (1), Leu (L), Lys (K, Mt (M, Phe (F), Pro
(P), Ser (S), Thr (T), Trp (W, Tyr (Y) and Val (V)
NO: l2&id istyucalrslly stabillzediby theypresénct ba diemdabridgedarweam{pd 6 and
acid anal ogs, both naturally occurring and synthesi zed
Cys84nal ogs, such as but not linited to homoi sol euci ne,
aASKiERHO B @,sc}%maﬁ&reiagmhm&q;yﬁdgqm1@@wtr)1@du;ecnf D4 (top) with
S- net hyl| eXStel ne, prop- 1 -enyl st ei ne, honoseri ne,

invasi (ot %r”l“éﬁ’&q ﬁ@duﬁd? WQWPHE ar #5Ar gi ni ne,

3- Figufed, PAreIPA ﬁﬁB’B) ¢ heRbtics @b’}ﬁ&tﬂﬁw&a}aﬁﬁm&ny between
m nosi ne, B4 pecolic acid, 4-nethyl Iutamc
2

variogs FrgiaanioheD4 pndinvasit Rl sliovs ﬁ'ir‘&,"t‘éfé smilagiy %?W@eq regidues 1-
14 oiF @f)& 'ﬂ‘?éht ea)ﬁﬁ nRidass Pf7-2AlofRRRtih deraeandB §H8Ws sﬂ’flcltdralfslrﬁ‘i%rlty

I'n the present invention are set forth bel ow The

betwcm mld'pfé 81188 of @D4 dlefthanduesidpepd Br e inwapiiighthg
ogllgﬂﬂat ’Ws%!:lLe}{laﬂg ﬁéﬂi{tioﬂgf Qr?%fngﬁtw K&oﬁ?kﬁ&ﬂ Ia@@escnbed herein

ed to pept Peptoi ds are
comlzrmr@asCDy rrslylmahesdwl%@add giey irod sipglp progeanrivith ilagments efomeasin.

erBiph £ ok, e Eha dey e A AR ALRgBh gy T ©

proteduhs. as Besn:hbeﬂ hyetréic c@bpritiresa ©P4 Mommhblogodide (toie{ktgr@isé flamittd by

b ti tute Pe goner.s
polyRSpRiy Trbiis L iBENY: RasiRa st e ATl A s,
Re31§ild‘sf584-6 03 ars Ishtﬁvrcd%ail stigpledbartagd adaldimnpbnadsedfragntentst(heldues 503-
eptoid stru ,..including polar, reactive and even
888W W&?éﬁ‘qr?f) ﬁ%‘ftéﬁéﬂ ities [Zuckermann, R N., Kerr,
J. M, Kent, S. B. H & Mos, W H Efficient Method
for the Preparation of Peptoids [Oigo(N substituted
gl PETH%@)I?E@PQIQHHMOHH Solid Phase Synthesis. J. Am

Chem p1§@c§:e o(“ the gl?e)sent IkAntickORift @mia@@‘]ﬂnlesgloﬂiei’vﬂgezlhdlc&d M,
Goldsmth Ng, Banvi | | e, C. & Zucker mann,

convmwnawﬁ@m@ssqfﬁro&qm Rbe@slﬁr@s irg! up@awlg}egsh aaissplapbiglogy and
recpoplEﬁ'tr Igﬁﬁ te%ﬁ%%tﬁpﬁ% R Ao(”ﬁlg ®R) Su&ﬁt@chn‘ﬂtﬁlzg, %prlamed fully

far man, , Char yc
in the:btmmuney Seave. gDT F&CZmelkten, Bieteins: [Stugture

J | :
W IS IRERGGE CokBuf) D5 s ) a%wgtb%“ﬁoﬂé *‘@nem%’y—tr%
Methbds AmMo(Ehelm M8ticine,(v2003) 1992mmbggﬂmet aggMislecular{Cloning: A

L bcx_L;B%e ag%u Slgllagua (COEI %r%}gﬁg&u E%B%ljé‘ ngAl 9%92‘615%{1 ?ﬂm%el &tal. %urrent

Protd¢oBuib Moleadae BidBoye Gmse Pﬁlﬂphmg Asyociae s ‘&/hbyi irgersdience New
Yorl% giz)oagp\g&%ar;d%s glﬁ Views i *2:% aut@ (|> azgh?rgﬁ{r}g é/%lu?n%g l1)f>resent
(Wﬂawvm NeaspYﬁkksth’eﬂq 399f). bi om mstl c oligomers wth

ThlkeTot R st s e IGRRY S i e PR B ey

singflafforfBl "d'mtim ﬁﬁi "thieM WRRidB Girdl V@‘&exﬂ@ hme@phe élesent flesiyaiEates

t hereof) may flude one Qr nore
otherwise. Thus for examp

._.
"1

reference to "a polypeptlcg" 1ncﬁjdes a mixture of two or more
polypeptides, and the like.
All publications, patents and patent applications cited herein, whether supra or infra,

are hereby incorporated by reference in their entirety.
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By "geonetry," "architecture,” or "tertiary structure”
of a pol ypeptide or protein is neant the overall 3-D
w@emwhiogiesat i on of the protein. As descri bed heP@i/ms200$1622801

geonetry can be determ ned, for exanple, by

crystal | ography studi es or by using various prograns

or algorithns that predict the geonetry based on

i nteracti ons between the am no acids rraki ng up the
Deﬁpmonary and secondary structures. By "wild type" or

nﬁltde\a(&lblr%g I%}QQHI’] HCentiBR! PO RGN RS 18 Mill 8¢ cRPbydIcRId Hle

aturally occurring pol ypeptide
1ntersledqtsvdnc?eﬁnfaﬂrﬁ§ mdtlcgltecidleloévspondl ng secondary structure.

The Ip?ﬁg?p(ﬁde "B ;frétgiq" ar g&gqm@rcﬁ{mg@%ly R&Bh 't(Sj@enb& any

a pro 'S separ ate an iscrete froma
polymbg@fmnsm amct fesiinsc The Feemp enspmpass psptxdess,magwp%é&maﬁed

multi{{j%? gttflﬁ gle A]Ike V%uc?l g%f:%c?cfé% caﬁl ?tdeﬁ\l;l:% éo% @tﬁi@ﬂa‘% gs or can be

urity a
syntieR1¥p@ 81t fetadbigmtly aradiceg. dhptermd als:dmplrud@ p(psnewetsslo]me one

ol fgpeb Brarerauty ok £y Shl TR e Blonk B SR,

etc. Most preferably at | east about 90% or nore, of the
N i?%ﬁ'a's" deithet D6 EONBORY ﬁ]%d%’)"'p%'?g?ﬁ 26 RSpB] AL Reias

Ala %)tne;@ﬁ{) mﬂi;(m As%ﬂ@),e@f?SEC% o@Dg(nQ)[ GLA(ED), Gl&l(g), UEed@l), lle (1), Leu

(0). it oIS, DB @Pro T Sere bl TR el OHER A and

mayea 119(91%% a{1§ ogthe sé?&i%bﬁ@kﬁd?wrﬁz%lﬁ@m&inaﬂd'gs Qi’othrall}l'k&cﬁBﬁg and
8/ hernoki ne receptor bjndi nq sites(s) .are

syntbcspy@d @@Blogshﬁwlsh asbutmetrhinited e breqispleuginepasalsiqias &~ t han
(me%ﬁeheéy@l@@%ﬁﬂ&g’lﬂ%? S tm@ﬁyl@%me ' §@réi¢l B8 1YcyHE R hb@Absriad d

etron t1on, t'"he tern1enconpasses
ornifhisres hérmeine, antyakine; hemearainingGhGHweoxapheerplaningg ment s,

cyclghex%lala%%eyrﬁSxﬁ)osing,l_lﬁgécGﬁé adi& A9m h};lgl taflid/ Rid Qa&%ﬂu‘i’@@%t)g n

am no aC| uence for human
dlarmmopmpnomp acidtaed thedikei Rurftiren mamtbhﬁ pelypegttide ggeogthat gdlj find

d Littnm 1988) Cel| 55:541) and
use gﬁaﬁﬂ’eéﬁﬁvﬁt‘"& a’(essﬁétof%lbﬂ&‘(v In addition, the terns
engerRasS péytast dlﬁﬂﬁ&lu@d@@)r(&&ﬁ%&ﬂﬁl@hg hOﬁFﬁhtOgﬂy Oécuﬁlh@ peptide-

e i i DS oSran OSLPSEbp  ilscs

clas§ ogpeptla@ﬁﬁ‘deﬂc Slté%o%{er tllfaggg %3/ Rﬁveﬂ%‘ if Et@lfd‘ﬁuri g%d drg stdBle %5

enzaanatlc(ang glggml é@graci@pn (Mpfead: Msefal. R@ﬁolgs% §13‘511€%L@f2)@%n°10g0“5
pepﬁé’l%eoa%g N- %bsﬂﬁte(aq}lggﬁé/ Beptdil ghg%er@ r@é&gnﬁeﬂj eS6mi Red( 994) 4,

I nclu or nor e" pept or d" nol ecul es,

o
265@:2603)| éiunfit@fiﬂ ofidifferentisids chyfinscma by inselpagteddatp &@@@p@mﬁructure
1ncl%1§1’1 &%313 E)e%?t%e%@ 3vkn q{é&{{&&clﬁ%cﬁbgﬁni@? PZucfcéf'ﬁlta}ﬂ?'R N‘ Refr, J.

turn no | NCOor oratlng ta-t urn
IK[edtJ Si RgH atriMuos.aWi H. Efj'xgh:naMethod for the Preparation of Pept01ds

[01168 yﬁéﬁﬁ%g%lylcglgﬂi%z?%a%cgn%?ﬁeiﬁqq{dqﬁg&t@ﬂg‘(e?lg./] Ar’rzrn@hem Soc.

(1992’)VEM§) pEs4pr10645t; Biglipraef@ridb Gyldfmiim R Ng,@rt\l?_eanv‘lﬂie, S C.&
gx)éleallgg rs%t‘ﬁesm ol N- I(_élu})/st{tute(1S}g1yc1§“fe ¥ep?c?1[1 %b%r?espifletﬂpc%%nzymol.
(1996), 267, 437-447; Burkoth, T. S., Fafarman, A. T., Charych, D. H., Connolly, M. D. &

Zuckermann, R. N. Incorporation of Unprotected Heterocyclic Side Chains into Peptoid
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(gpl 60). During virus infection of the host cell,

gpl 60 is cleaved by host cell proteases to form gpl 20
w@nawens®se nt egral nmenbrane protein, gp4l. The BEEILS2005/022801

portion is anchored in (and spans) the nenbrane

bi | ayer of virion, while the gpl 20 segment protrudes

o1lgbﬂ%l‘§ viaf?ohakﬁhaéé%@in%ﬁorﬁ&\syﬁmm 0t AmAShénh Sb@ (10937925, 8841-
coval ent attachnment between gpl 20_and free | 20
8843; $JnpeT e Beavgoleil, dim G dsnzithy Ra@e me‘alBr Hoﬁ‘gf h%mam,é%ggalew

Subii +<Jn§ers E;Wolg@I %@&Hﬁké&% QB (gpép?&dé)nﬁétm@drgﬂké’tp(1999) 40,

pol ypeptid nv pol ypeptl can exi st as nononers,
147 0H 47#8( s Tl abikisy td qfﬁmsntlyayccmpor@pamdqo‘cﬂrwe)étsﬁrwmh featprgmpifows

raplgl %inﬁ'leglg l(ﬂ“ @ ﬁﬁ;ltf‘é%%g&%%h %{é‘ 3 pF %lge%po ggfg%%t?&agﬁgtural
peptlﬂes [ 'Vlﬁﬂ ’dhe pﬁfptlHltS\belrn/preS?Ehisnmltlmaf% AP hoiropldnedwdpscinvasin-

oG SRR oS AP TRt O R

poBypeginete,"i"srchixdcans i vieteytiarp sirdatwerd’ dfja palyipeptidedr protein is

| ycos 0 i.ncrease the ar ent e

meafiug Ao - Dian gt B ARBREEPRHR T Aoty can be
detefBingd, $@CBat@rgﬁle chﬁiﬂdl?@rapl@rﬁnah%ﬁ)rfo?\uang ehramB p&)lgyams or "

conserved domai ns i nterspersed w ive ervar e
alecHETHR I Prefife S GETEFBHES G o g BT\ PE LR e BT Tk e
up thd\SHBRY 284 &l’:d)rﬂl&fyystrﬁ@ﬁté@nCe of the H V-1 HXB-2

(hereinafter "HXB-2") str and, t he positions o({r 13

of Byh&ildsyeoi Rt pobyrentic ?aupﬁle@apt&eﬁ&%&?r BRLYRSRE 1%‘? B 1S
meahf‘a ﬁe{?@ralg}p&c%grrﬁg %@Eﬁﬁld@ Ee@lu&fémﬂ ifs Qoﬂ?@,ﬁbndlﬂgf sedtidarstructure.

gp sequences Egrvarla domai ns cont ain
An Gsalaserddjoy Epusiicd oprateindorPatysentide is apiatein thalds epyals agd discrete

frongg k@gfa nisiGSE Which He rdfé’}ﬁ bs@lokAMly a['§§’o°c§ated if nftte. @ﬂ ik apparent

uences preserve t he V|rus s abi l |ty to bind
thatttlua temedmoteaproteemeﬁtvamo@mdmf Py 2 Bypieallypepampgsition containing

a pur1 d gl%?eﬁn gﬁf l;l: o%'e l?tglvﬁlcﬁ l'c@gem 5b%u@§".‘f%, éefgﬁé})%/() {Tehst abcﬁfﬂ %0-50%,

pl 40 a I nclude a
mor¢ lprafeigblm,gn Ehe ebdut d@-r%ﬁ%l, sreldn@t pntfeaathly aqdeasmhoeﬂ 90% or more, of

that forma
the gtai ﬁ’%o e(m mé&? ?On?apoﬁltlo? Y 6121%0%%1”%2&? ocllu’é%t 1€ b-strands (b-2
andyR tedins ACH4 hitdl- ﬂr@c@iﬁs' "Cll nﬂﬂi@la‘i/ihodﬂ'lb'earﬂ "BhiiCEL protein” are

occurs at_ approxi mately am no acid residue 119 é%\é?l
useq iteaphapgrably iieireia $p ApePolypaptideihat InfFRets Wih §npfPrably sich that

fun&f%ﬁﬁl%it%@ &g, &%ti&%pﬁ@ﬁeﬁb ih 8§ﬁé§k‘ﬁlem efnﬁﬁfr ):hetnﬁ)kﬁ{@ré&ptor

acid residue 2 , relative to B-2. The "V1/
bindiegsitss(s) ase emogedatT wr@%mtmweqtvn &7 %a lees taarp%&l?f}géh%agmen‘f

of C??é@ n{c%ﬁ‘)& tPuﬂczItﬁﬁé Qﬂiedeie%gnsg Gy §ad1t1(5ne 't}f%ttélﬁleen'éé}nﬂ)'%&s 4unctional

Vi rol
andegum@a@ms oss&élﬁ“taam@ts ae. a@ ypqpilggeetﬁatyxwrs ghs| cryptic epitopes

on 361 4&81&8?@1)6 fg@%t %ﬂﬂéeg%nw quﬁlﬁgn éPQ %ﬂcd?ﬁdréte@flerem from

PAR structure,
Maddomet ale€1685)&d//t43:Rearsd Irittaan e'ttah éb?&SbJI Geihds: §411é end shemnjas FIG. 1

ek By S Sy SRR AR o

CDtiafrgerts, 22., mithetivs and/orqrolyabisiides thet exposghelcry @i epiteped 80 an Env

prolgon . e sqoc LS Ao L g 8P 95

Biopolymers 47(1):93-100; Vita et al. (1999) Proc. Natl. Acad. Sci. USA 96(23):13091-

13096. As noted above, the CD4 proteins described herein may include one or more
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The "small | oop" extends from about am no acid residue
427 (Trp) through 429 (Lys), relative to HXB-2.

w@\dogiswse of the amino acid sequences of Env PCT/US2005/022801
pol ypepti de gpl 60 of any H V variant can be detern ned
relative to other variants, such as HXB-2, as

"pepﬂﬁ@ Qﬁd)l@@lﬁ:sf@f XKD béptoid Milos 0DCBA wiamgﬁemme EuvhraePhalﬁ

tide' tide" def i

SRPED B S E AR A I e e G A S

beta SR GlduSIBE HE HoRCHIBSEH Asiithc BeiiinG-1 daﬂﬂﬁ?ﬂethylb@rdﬂhé(ame
genome iS in a state of const ant fl ux an ont ai ns

seBEr B Rebypeniisice isqaeaRt Haoleps deriigA biom arneqnﬁ‘fq?RFé?r?teWr gh
pref 388y 6D 1AV MAL | ’ﬂlfé' dnvE¥pddRb0MRT HIO! i@ta%@rcoﬂ»rbteirﬁoﬂ aB&dllby kd

apparent that the terns enconpass Env

(gplp@)l yeips iviessinfection @rtpe gt %Hegnlé@#ﬁqlffﬁvggbbf—hwt ?fglcﬂf%tﬁf’égs to
form?%l%!lﬁdt mﬂe 1 ey Folte%g Sg’p@?l PleEsha1 POFioR KRS Rf(and

ese 1so SCri tlon structural f eat ur es
spangy te guembmnhb]ﬂaemmﬁmmcm wailethe ap R 0tsegipB potrudgsdntgfthe

surrcELﬁlgmg%r 1ro§1{l§1leal 48 hérg % n% chy ddl%hn \c{fteﬁ:‘fymgﬁt l;elﬂ%eh gﬁ%' 44 %péplf free

resen osure can
gp 12008 rm;mlrfcbnm the rsmg?aonamﬁ vnrmnmnldemfed‘vﬂbd/callar anp@yr(eetlges may also

e o (s S g by e

HI Wyl "gp llzalpﬁfypépmm Binventaendednle/eisédirgn,a gpldft nepies of the

e S B kAT e e
amlﬂd‘ﬁﬂﬂ"% I?a‘nb@@feg@qyo Mlabﬁl‘ém(nﬁel@ 511(ap€ife acddsgwith Mpblgbqglyle core of
1 U]

abo@%p@p%gﬁltongﬂ é{hgaqupe@;ﬂdqI 1Ee)§r€nspf]é 8 8édlgﬁ<ﬂf;‘>%3 %E%ﬁglﬁgsylatlon to

incr&4Sthe & t m¥ldc@bPEYight the Bebilédutto (180,00 0IDaltdBY, THOMmino acid
Kni pe M Howl ey, Edl tors, 1996, Lippjincott-

sequengd of @e | WrroatainsAive Fedptivaly gaaserved dpmang miqrpetsed %{Hﬁ rfl*és‘f her

hypér%r?a% RioMiafnd Sﬁl%)posﬂti@ﬁs'w et C?%&@l?_p gén?,giugsteig gfé‘;g%gé% Crrlrlni)ré]d

Seqmmq%esfg& h:k?an El?eg;@%fter g%%ﬂ&) sitajng ARebthe poritiaps pf kY ofrths
app%ﬁﬁ{altgl)gfél {(Qinfted %l9ccﬁgf395ﬂ?e§glqne ?1?125 REquefteBre RIREEAR most, if

escri her el t can identrfy b-sSheet regions).
not dlh gp Kt sequencayi Hee lypentarizblyidomains coftaintestensiv dmniael aghy

subﬁgﬁ{ F?e %sle 1|le)rsls é:nt%rlleg 101?sa %,&Qm@%(nﬂ %@5& %ﬂb&all gp120 bl 20

erm
sequetes mmsénvdme)wremmﬂmmcslmd mrthtt erai sewptat ChhchAdgpl 20

addi  j, onal i f.icati.on the.natjve sequence, such
p°1yé?§pt§{§dfn€ﬁ‘18??;$’%f He ? A gseapgltolr RIS i t | ogs and

sulEsb pblypéptides (e kh @pe20yd 40 andgp 60pinniaye Htbrdeingiskeed! e,

as through site- dlre d agenesi
compgiggdcR Araati-par(ielsp- sfeang %%% Be ?%/ 2@&1&%%?‘}1@3 -sheet.
EXtIlEH{ﬂgtﬁlOMg ggff%mh% B-shiAHE: (B-fz%d XARR! Qo 1bdpst ViEafd V2. The p-2

I's to be used in vaccine conpositions, the
shegrodiuk rdapprommamhssamlbe agdirsisidun 219 (GyeLtnemeng asid resided 123¢(Jhr)

Whl{eh%% OCful‘S ae[ ?Pﬂgk&lﬁeﬁfe& Qrﬁlnb Félh rx%ﬂlg@'ﬁ%‘ ?%F)%O Eﬁﬁﬁqaeﬁﬁeé&he 201

I's” not | ost
(lep odlgmem H&Bsz dFte "Vd /Yregisrtodcors adamgwmaneb' apimarideositions

1265{855 tc(): %glgue {§6t (X?yg',’l retlatlj%g torl-%kﬁl 'F‘%S'ee, e.g., Wyatt et al. (1995) J. Virol.
69:5723-5733; Stamatatos et al. (1998) J. Virol. 72:7840-7845). Extruding from the second

pair of B-strands (3-20 and B-21) is a "small-loop" structure, also referred to herein as "the

16



10

15

20

25

30

Thus, a "nodified Env pol ypeptide" is an Env

pol ypeptide (e.g., gpl20 as defined above), which has
whe@n/0g9apl exed to a fusion protein conprisi ngPEr/CE2H05/022801

m ni mal nodul e as descri bed herein. The Env

pol ypepti de may be nononeric or oligoneric. Generally,

bridRea%ed1 vy, ( By IXB-29p128 @xte R e P dutl 8inb @sid résidud 422
exposure of epitopes in or near the CD4 binding,si

(Glnyei drncpgciichigpide € (ﬂ\/&t;)twkfl]@md?.h@(te(nés gom abgif eEdRo acid re51due 430
(Valﬂ%g]ﬁ{lor zyc%d r%gld{l@% 5'%%) pﬂll %Bgﬁtgl:q% t@ﬁbﬁ&%ng dg R/% R) residue.

1 ONs truncati on
The I'epl loay mgmdsrfayn abcmoarmeo acid eesida BROUYP) thiovgtadtl9 (Lys),

relat Vg? ei—[%be)l. V&{l%nn}enp f;tfl% n é!r)g \érﬁce? 8%\@38%?@ pg?)%O of any

HIV vadard: caetiel detesmaeé redtve tcewtherrvpamtss cudhyas HHXB-prassleseribed for
term"fusion nolecule"” refers to a
emeﬂ?é%bk9&Vﬂ£&g1ch two or nore subunit nolecul es are
I B&ﬂﬂrmdr&’,pin@&hb polgpapéle i I'yp1a0 poiypertide’ads elafihed. herdireis not
bun| ul es can be the s cheni.ca
limi R A RANPoP e T RE e s pestiee BREFe Gty s etV

gendiR i€ Gitl Rfte oﬁdbﬂ&ant&ﬁlxléﬁ@ébnwﬁe%ralt\laﬁalile domdigd Bntexhibit
mol ecul e conpr|3|n

|
relathéé’s}tlglbq’?éfeﬁ%%‘faHF‘%‘&Hd% SR 1 pgla W“E'?Yuwggfegﬁg?@?? terms
encd@a?sq}ﬁv?§ él BE120§iBely Rigtided rff%nﬂéﬁfy JfitHe i@ fit@HTV l}b‘éla% as well as

ypeptides (for exanp usi on between, a
newB@dwggi iselates,qad suliyss Qﬁhes,g éq%@pt[}eag)ptlawffsggqtgﬁl features
are %iﬁe‘ﬁl h?fe?n Rfh A3 rér(cg o ﬁ?f@njjl Gne & oﬁ‘dﬁﬁir? kG113 1he 2R RE Gy the

usi on po ypeptide). Wien used’ in reference to
teacipingst cé‘tlresnrcs@mscéqsn@ apth the g1t cam Aeterarive qaresneading#rgiAng & other

HIVtJAﬁaﬁty { lg'igs lsqlé{é I?{i] %r Hf\ﬁspz, W]@ rlﬁﬂ%ﬁhp ?SFBQ I’MW,RI HWLAI, HIVMN,

es i'n am no acl
HIVskgie NHBS 1@@, ogher HENvL stiaind ifiogn @w@eeaub@ms(@mdswmesar\ through

G, a5 HFERRRARH 4 CROURERALAAC RER AEEHRL S, Sk R EARE

immfuhedefieidnayrviimn €SI). Cﬂat fe. @,l\d&ﬂogyy 3tdHeditivet (8.8 Bdrbkisd. 1988);

Fur SOk 54 by 0 L8 B R L0 P

Edlti‘dthierdB CBN,IIOMIKUSpe) PMHb e Eaﬁtom lQ%Q]@pmcm Raen, Philadelphia,
nmodu scr her ei.n, cl roteins or

A frdiseniptone! GRr RS Spag eI HilDs G S farpnce
comb&isoh gfograiﬁsr(bl 16t BILA STQind 3thieiélescbibed E@éln)aowdahhﬁcatlon and

sui tabl e heterol ogous proteins havin at i bl
alighragnt PRTpoWEAl Rafuizseleion & PIAFERT Puch ﬁ%ﬂ‘l"‘s%&g SOEB fegeribed herein

that CHPRESHY théet RRnS). Prhk AMAsl afhind b dedndnéBeoriiMAsdifled Env
am no ac sequence Is shown in FIG 2 (SEQ ID NO 2).

polypeidestande bhssdongnetilGvariant.087) Cel | 50(5): 769- 778;

IRl BT SAIRIO0E S B oy
proteins ﬂratﬁatlndu:&ddn@nalumcmﬁpaporwtte thegative sgauencd, bedh dsedditipnal
intetl;nggc% gl%lgn% 6 ons a I%b%tntgﬁcprg fﬂl éu&{l‘ér&gr b%cﬁeﬁiberate as

am no aCI resi
throayli dtrediiragred m@tmgatwisi oraniy ibe aaddahtal, such as through naturally occurrmg
mutational events. Thus, for example, if the Env polypeptide is to be used in vaccine

compositions, the modifications must be such that immunological activity (i.e., the ability to
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resi due 737 to about amno acid residue 751; a region
extendi ng from about am no aci dresidue 576 to about
w@piososss? d resi due 603; and/or a regi on ext enPlCHySIonvon2801
about am no acid residue 584 to about am no acid
residue 595. It wll be apparent that one or nore
eliclk SSARBESy &%n&%?ﬂhet FIPEpiRR) BATPREE Birhark I drel poBPeptidRE are to
exanpl e,” by del etion, addition or substitutions.
be usqdrrbhélamﬁt@ puspRses FuckrsrRabHisY mrsibeyetaigedir ri ng ami no
acigl,{ est,diasq gﬁyg@ gﬁ’&s fid Jn%rﬁ/%ogﬂpkfhde%‘ %néﬁllﬂ) ab Héﬁned

occurring resi as peptoi I ndi ng"
aboym.awiticht kre badsi doimpjexed toa fizien m@tembmmmsegta&%@mmlémw as
n on
descrlbgc? fn%g LI #1% En\?)]%%lg{e %pfeq‘f] 1%%19&:219 I%Eolﬁégﬂltenb G@ﬁe@ﬁfy'
conmlﬂxy®§1pt (egte gbH0) pbbva@sdetscesadmm sxposure fof gmippespn popgas the¢D4

tralizin b | es
bmc@@g_l a\{y]lggz IIRB/ nrgaclo ec% ng g b?ogl{egﬁ Sﬁlgtrr}’g%‘?mea v é)ola/]peptlde
Additsma Ry, inovdificatiensge. gwtrﬁncamxdls),mmthmV\lthcbﬁ2 &op m%msmgmalso be

. PR AR BRI, S BB ARP L lrina s

be ulBdtstBbSBatlthdr BaIERE tholifitdtRae blewlsarchyompaesed by therprdserto
growh nedia is readily determ ned using a nunber of
invegipect i on techni ques, including, e.g., polyacrylanide

gelthekat iR Asduke" adéls tdembiekee nﬁ\ﬂﬁiclh LT @hd2@ bubahit
techﬁg&ues such as Western bl ott]

mole¢rigsrasolinked. mﬁlcaqlly(gﬁvaé@gl&ygn%cqyégegy ﬁ"ga squmt gmbecules can be

the Ldﬂﬁh@ﬁkhﬂ?ﬁe off? rh@!adu‘?e’it)ﬂ &H bMRiffe V¥Rt A3 Bbes ¥ molecules Thus
pol ypeptide {e.g. gpl 20 or other Env polypeptl e)
as umdi@mﬁle dhe'temm refkigid any awﬂqyulem@arwmg £R4 minjrgl %P@‘H?Srﬁﬂf‘ ﬁbleast

onegﬁ e Lol%g%h§ RSLcHS ?ngt)&ﬁ:lﬁcd Phdith ﬁQﬁBﬁE@Hélﬁdeof)uttakben& ﬁHlted to,

I n asso ron wth the endopl asm c reticul um

fusi(JER)lymptldwéfo@skzgnplﬁpﬁmlcat hesweenra GiPrepolynepiids and agenClih
gtléeg %&pi}u?lor? ﬁ!u!lé‘ik &lids (E‘cﬁ%&éngﬁe aTr{hgleR: We‘ﬁ%dl&etﬁe ﬁfsmtnhe
I nvention may a e secrete into
polyrxemdem Wheth oseg uasefercmé tocpreteins spmpriging @fe of ere CD4 mlmmal
mo#’tﬁ%sy &g gt | dgi%l%llrjl? {)rlgteqn”pr ?%1?‘11%% g%})«%ﬂt@g: xjgﬁer Fogl r?/d)%blt?ci& fBhich
CDt emM| adidesquiess (¢ peHnhiginding squmcés)rmd: nnfgtarmmcn’e hgtrebghbe'
C CO i.ti th
(o) RUEb o ate FPTRE bt e PEE Thor D RRVRGAEe) A8 be
flank8d 6@PRVr Bodfsidel birthe hetbﬂowgbumlmpuda@n MNoogimisihg examples of
reaction in gn i.ndi vidual to. whic

heteiglaesHs SRGay CRDGING RO oeea A Be L iReepoicing Riiop, o

moREulESRE CDY Iﬂ/Mnhﬁl ABAIROLH RScribed ﬁ@ﬁeﬂiﬂmalg@d ;ﬂﬁteni:s hﬁfrkﬂﬁsénts or
in queSt|On e |t0 e" is neant

deri TR ERT90E FaHiE B SSHIBLIRRREY BEBF @ " O 77 SR fruple, suitabl
hetérgﬁggﬂgrogéalﬁgﬁja%éﬂgg%og%?tg{]?{leﬁcga% Srdcifd BT SHsdhtsT Yersinia
tuberculoszs protein invasin. A wild-type invasin amino acid sequence is shown in FIG. 2
(SEQ ID NO:2). See, also, Isberg et al. (1987) Cell 50(5):769-778; GenBank Accession Nos.
AAA27632 and A29646. Non-limiting examples of fragments of invasin useful in
constructing fusion proteins as described herein include a region extending from about amino
acid residue 506 to about amino acid residue 599; a region extending from about amino acid

residue 737 to about amino acid residue 751; a region extending from about amino acid
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I mmunol ogi cal reaction or capable of reacting with HV

anti bodi es present in a biological sanple. The termis
W@bk®e/08896d | nt er changeably with "anti geni c detRCTUSZNE/022801

or "antigenic determ nant site." An epitope can

conprise 3 or nore amno acids in a spati al

res1cﬁ1@r5f79fd'%bh%ﬁﬂd> 1@ rekidud 603; Qlﬁﬂ/émegloﬁe)ﬁﬁfdaigl fyom abbut amino
pi t ope consists of at | east am no aci ds and,

amdm@e d8% 2 3bput A paid wwsigpe %?5 |Ib‘é(§1c beappgied et OB PR BOre
residifes ErbeMRERE g§cd?1flpage@tt@5vml | JROfoP Badnd, bg QeI Bddigch &f
amno acids are Known in the art and include, for
subsgiseeiopd. Eurthenmeye, ong enaore SaHERbh PN AT Fesidaps may be
subs[algﬁéae@l?h %rhl‘l"y 5£%ﬂg%ﬁue§: Sk heppik. the
entitication Of epitopes In a given proteinis
r emr‘bryndmg’é ompanstheabilityiofig fmsemm@lq%%to\ﬁmqlﬁqaﬂbmerﬁ% with an
ar.t 0 twdi es
Env é)r(l)g/p%ptldb S cLlllctgallt?@gthée(t EE%P%? fna on@fﬂg@dﬁp 1§ g%n]%q/

polypkptide El’[a]) teadNatekpodomadf Efc epltouﬁﬂto (M@@WUMIZBMUH@@@ are more
(ﬁj‘gener% nmet hod of rapidly synthesizing peptides to
read{fS 8Nk t he | ocati on of i mmunogeni c epitopes in a

gi WRm#lhy figem)protelnSare E‘qiahl&tof Mmretldm 708 gi®Wih (Ilpdioméd whizd an

for identif and chem c the3|2|
orga(gnfsrrhﬂ(pfedgﬂ%gfw pgcﬁ%m &%&}B‘lé\'ﬁd %ﬁ)ué%omas (I;}q}il rese f) %§ent10n
suck g&ﬁ&%ﬁnc&@ mEYis6 b r{cb&@hﬂh&_ﬁt&llﬁl@ﬂy | Skendtioh yrito grop@lptnledies

i gh aff|n| for.a given antibo . Antibodi es .
reac by eremeBemingss pibes ShAston G aisn TAtise e PSR Amge
gel ab&'R)FﬁorbMQ% BRY arkin@nunelok el Bhinlqutysuch a@W@starmtlil(hm@/a

ock the binding of another anti bod
imngRoprgRipitatian agspygAsidescEpet igpes- M%’Q%é’ﬁé‘f%% Po g)n
96/@?b10pe that is exposed only in certa| n conformations
the protein. A "functional epitope" refers to an

epih md:aoeph@ﬁ (ect.igpil 30s0r et B@ﬁpolmpaép)p%m@w@% "igtrage]lpfprhs

Whél_l" Ecméﬁ Q’Jlihﬂ‘n,he Eal %tlféf‘!lstsb&éﬂs@{;vltﬁ g&ﬁ}%ﬂ@ﬁg bf thk Gﬁl such asin
les are neudtralizing antibodies. I'n ot

asS(Ell'dhlom iwith iiessnd ot esnzie) tehbtdg{m éER):@mhe 60]@1 Apparatas, pr yhenAD@@resent

r es
e i
secﬂeﬂ:dtuhe geoubh mediuof soa\oﬂgmmfﬁbleatrmimcmlntsa)f the Ipbl}'pa?tldﬁmmi@

re n t 0, t h | e
preisd DB e PP ik e i ied bRl SREEL L MRS
des&fedl hadines elicited in an | mTune r esponse may al so

neutralize infectivif, [or ned »

ant rbg@waﬂ%ﬂn%ﬂ{:cu %5 d{q%lglaﬁe%%og}pggﬁ?n rgfelrs to a molecule that

inclEddsQt R¥dt ©hé ¥pifoPe wcﬁWadme mcmcatetls cdpable oﬁﬁthermmningad
host . . I pmunol ogi cal ter

immgalgieh oD AL ey go e s s S e e

dla%i%lsﬂlc JoRRWM id dApdti€oREdeting Wih bebddiea biréciadigiing $hd lBin
erein i n¢ludes anti bodi es obtai ned from both

quegiénycl onal and nonocl onal preparations, as well as,

t h%}f '%H + YW Wnednt A sifd¥Rlh Qnﬁ&h'tm&ﬁ)sp&ﬂwﬁ’é@lﬁ and/or T cells

nol €cul es (see, for exanple, Wnter et al.
respaatlueleging fpgmplends inglwding such apgpitape caggble F ell%tIW)

1mr%15ﬂo)o E:(a agti%n%pg ed: ahia Bl regcftﬂl%%ﬁ‘ltﬁw drtibbdiedPres?R! i8 @ WidSaical

sample. The term is also used mterchangeably with "antigenic determinant” or "antigenic

determinant site." An epitope can comprise 3 or more amino acids in a spatial conformation
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see, for exanple, Inbar et al. (1972) Proc. Natl.

Acad. Sci. USA 69: 2659-2662; and Ehrlich et al. (1980)
wBr@ehgsysd 9: 4091- 4096); (iv) single-chain Fv nedBUS1085022801

(sFv) (see, for exanple, Huston et al. (1988) Proc.

Natl. Acad. Sci. USA 85:5879-5883); (v) dineric and

unighé ’{orfgé J(:j;ﬁto@@t GOy f dn@RBpYd consirs bf atddast;5 {uch pminormids zreiimore
anti bo

nol ecul es (see, for echmann et al .
B AR R UTRAC o 1IN il IO
conf§[:rha%’aﬁ %f gr?iﬁo 163 ard RAGwn ARk &4t Mand iRati@Nfor Brddhple,addapn No.
69, published 2 1 Sep t ember 1994); (vil)

crysmlngralﬁmamé 8&1@§n8&nalrﬁuﬁi%rdaa@§m( fesqnanceg Fyrthmorsa s de

1den%h@dt1@§ of o ésrlﬁ lalé%n Bllo't&@ @Eddﬁ?@b&ﬂlpﬁﬁﬁﬁ'uﬁﬁﬁg ?etchﬁlﬁﬁs kvell
earate fromthe SFv ‘%Ion

knowe &, th@arg SUCl’PﬁdIRY the usg pof h)(d;[cg‘glgylcgy ggqhgqﬁngpyfgq@u glpserology.
See %‘1@?5 sgﬁ et% P)(o%g]?%) Agaﬁ? npyﬂ]? 9%@)’8 llfb%§ 41389(&%@()&1 method of

human ant (viii
rapldly Qptthesizilg pfep'a@amwcﬂ@ermbteethmbdatfon@m@nmgmc emtqpe%m a given

antl%ﬁngp ﬂhagesn‘t: NP { 2@%‘? It(%ro e%‘ﬁ?el ?%ﬁ%%%%r} ag@ic@%@ﬁl uys s,yn’%hﬁs(ézmg
epitbpes ﬁfamgtansbmdy 'Geyseh erd., f\@l@ul]aolbyipwmﬂagnj é1 Q&G) gi P75

ceoRT TRk BN ETRLLAR o S5 AR Ao

recdghige fh@ké’rh@ﬂn@fpe tdhebevduntifibd @ adsﬁmplle ﬁlﬁmoﬁoaasrayalmtvvlbgdye ability of

I | h bi »
one RSN I 1P RAPTLEPF SoaeE FAPBB G BRETGLE 2t TUTeeBioee
refe%%ﬁérﬁ[ﬁﬁtﬂtaﬁ réiélt&;fé tﬁalﬂ & ekpakd bal§ i0fer@mm o@ﬁfohﬁﬁtﬁm@bf ﬂnﬁ protein.

anti gen, ovvs speci fic, bi
ant %b'éﬁ?m FP’@%‘? foesn epigpetht; egeﬁ g?“?ﬂﬂ’iyr’(a‘ éH RIEVeRg
hml%q{If\/oiﬁféggorf rIﬁ@[ﬁrtﬂaﬁlﬁlVéfnbcﬁﬂﬂén@ rthd AriBbdi€saé Revtr@liBhParlivbilies.
respecti vel which form h\éper vari abl e | oops

In otma@mlzdsiﬁm@nt% @teeant@dgﬁw@@rg 51 PO DURHESROBSSm
;ﬁt %Qﬁ%nolb@%llﬂ& ShseVorl"itRMEind defich@d hPhsed BOleHdafMitlude the

I es, nonoclonal antibodies, chineric
develnpridr ifi s subdect ef althmenaliand/ar eecllulps inyanrafespanse to i Eay (e.2.

A
o S B L NS S ol
elicited iegui ummhmmespomsmzt}eaﬁd ng&mﬁlealnchtwltygamﬂorbnmtm@ﬂ
con{f)g née o n atl%cg 3%% elﬁ%el"fl%ﬁ?tgﬁﬁiti %&ro@?iﬁké%&ﬁ?ﬂgﬁ% dzed
host Imm@alognmrémem mapbﬂ Yeperpiineden ewaidiguireasaisegciees a
is

epl.top . ru m t he i mmuni zed ani nal
COHB’ST“I‘CEI&S%QQ’%@%W%’M%‘[ ®&cording to known procedures.
| f The et ‘@atiiodlyNas@editdryia iimhales anibbdiexhbesinddoframn bHEVolyclonal
pi tope contai.ns anti bodj e 0.0t
and g BT PR Do AL Tt BB Ay cHmerc) intBody
molesmw@a%f folr Bkelrﬂbl@ hwiaf¥ptQg) r(agxhy NafRe€ B4 memf &1d U.S. Patent No.
processi ng pol cIonaI |sera are known

1.8 et VS v R TRl tces U gl Gggodmers,

see (fqngc%)n 16'\/MHMEM %Prwgmcéd“S@EUgAl%U@Gmmijhrhch et
(IS? Academ c Pr'ess, London).

al. (1980) Blochem 19:4091-4096); (iv) single-chain Fv molecules (sFv) (see, for example,

Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883); (v) dimeric and trimeric

antibody fragment constructs; (vi) humanized antibody molecules (see, for example,

Riechmann et al. (1988) Nature 332:323-327; Verhoeyan et al. (1988) Science 239:1534-
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One skilled in the art can also readily produce

nmonocl onal anti bodi es directed agai nst HCV epitopes.
wab®engsesr al net hodol ogy for maki ng nonocl onal PCT/US2005/022801

anti bodi es by hybridomas is well known. | mortal

anti body- producing cell lines can be created by cel

1534; ufd OMK. Pafet PAbsieaty N, 08 2,2 BCHE9] slibtished Q¢ ISeptemben1a84); (vii)
transformation of B | s W th onc

. or ocyt eni.c DNA,. or
M e o SRR e BERHE B ErP
dom§ﬁ§‘ Eﬁhﬁf C8brndthi; seﬁér%@}‘romw Hﬁ-@ﬂé&l@aﬁ& e g., Pack et al.

(199%) @nggﬁenh?r%ﬂzﬁwﬁ&g él!(@‘?ﬁ‘i@f 3l @p92ay. Irr{%lsg;y TR ARS (viD

s Sdind P h
huﬂ%go{?@%ﬁ&ecagg%@d? 30 %@%ga%m%m%% 9%1? 4,472 500

moleules,1wigBsin sephdragmangs raygn spepkisetinding promsiess|of the parent antibody
&ﬂ}lbodles produced agai nst HCV epitopes can be
Screened for various properties; i.e., for isotype,
eplThmsp eheaérini fantiyody btefers s pedendplidsros group &F pelyprpriges that

comg art li]esagt ]antgg% pﬁg@g)sné %@%ﬁ@%ﬁ'b@ﬂ% s‘itggité (t;&l) ed f 0 ythe
foldmgtolﬁ tie vddshlgdahas efan Iag’ebudyAlodb&ble@bwsfomthr%d}mnﬂoml Kipding
t th
sﬂesk\ﬁ%n][ngr@ Flgfa\é? %%g%?arlf chgr 1str gilérggorlln nggﬁa{}ﬁ ééjt@g%%%?es of
an egmbeloaaﬁ) dlﬁ;]gféﬁ) Imllmllohdstsb@dh: lflmhngmoequra*r amgltltiacbsalmgm complex.
nown In the art I
An SRS Bding DGa0p boARTrbliTe e s haa B e T
VL V&p@&ﬂ'eiﬁ- vﬂﬁ&mﬂoﬂﬁ hy@‘p‘va\t\iablb le’tlﬁ)s ﬂfah@ihtrib[lﬁ:vm aﬂigen@mdmg The
Wﬁg | es of F a es of a t|1 §E§%
tema itk lides, ?’Vltfl% .119111}51?1% RPHFIB AR gppaclpneipatbgdies.

chm(lecrf%%ntlﬁ‘ocﬁks; altdred-anfildddies] mllvd-'}m% lﬁlbﬁ@l@é FaBpbtdilh; hleeﬁlgidﬂ&)mam
| owi ng. For exanple, "vertebrate antibodies' ref

antxb«@sh%snm i eses thabinding Phenomshpeisangbodingde ariacasis equivalent to

omékﬁg nﬂl&ﬁﬂ@ﬁh&h@g Ilght and heavy chains which are
%ated ina"Y" configuration and which
ma;If mlyqiw ogtigs,ase desitafl.crielepiod papes! (e ipieIpRbIt, goat,

hor&@k 2?5 imifin }‘%5 &R E‘ﬁ{a“,%ﬁgmf'eﬁg %blﬁngtlﬁgﬁeaﬁﬁk fie s@ﬁbt@d epltope(s)

sequences of the c gous wth t
Serma@@ermesnmmumi animad it Goblodteeandpreatdd eesarding toémp%prat:@gres If

) ¢ '
serm%%t%mrn[%g?lycl%ﬂal ?ﬁtg)oﬁ egélcoa{r]lﬁ{%{/ g{a i ?{r;?glingsa%ﬂtﬁ?glﬁs to other
antig®BMhe polyﬂtmal fantfhd»dan) tancheqruaifiediby inbmohioe&inip dhwmat@gﬂaphbal
Tecg%lgléfiﬁ%d Ié%g %fr}ggn %&%ﬁgrnétpgﬁrfggagpgnse}a a%]kl%w V‘ﬁ]'tl?e rtage% for

| és’™ are an i'bo
exatipR( Magdiaind 3V kee, ede[(aIsm IMMUNID@HEMI)OAL\ME’ﬁHOBSdN@m

epr esent novel

ANQﬁggﬁgE%tfsg?ﬁﬂﬁgﬁ?%éﬁxgﬁﬁgﬁFﬁo d@ﬁerent anti gens are

pr @ﬁb@n&m@ hiethb yirt tdiealé e dlyiroduce glglgmgﬁt sntibbdiedietted against

anti bodi es, one paj eavy . an i ght chains are . .
HON RSP seboE Koo lpidn TR aoop Hotly o gy ibridomas i
welRRRwWS fmﬁoﬁélraﬁﬁbo@%k&ﬁ&ng WaIl liRs RarSIRCREMEdIR dell Fhsichhaidnso by

are honol ogous to those found in an anti body rai.,sed
other techniques such as direct transformation of B lymphocytes with oficogenic DNA, or
transfection with Epstein-Barr virus. See, e.g., M. Schreier et al. (1980) HYBRIDOMA
TECHNIQUES; Hammerling et al. (1981), MONOCLONAL ANTIBODIES AND T-CELL

HYBRIDOMAS; Kennett et al. (1980) MONOCLONAL ANTIBODIES; see also, U.S. Pat.

mol
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agai nst a second antibody. This results in the
property of "divalence", i.e., the ability to bind two
W@ 206083989 si nul t aneously. Such hybrids can al seCT®S2005/022801
forned using chineric chains, as set forth bel ow
"Chinmeric antibodies" refers to antibodies in which
Nosthh?zl NRAVY 38910104 437, 243, 4QBRBES 4a66,91 18470, spo Of 4511632; and

I cal f one portion of the anmino a uenc s
4 4961880 dﬁaﬁﬂﬁ of @Om?éﬁ’ﬁﬂ@gti‘e&dl%@rwﬁ%%ﬁﬁég epi § S‘Frﬁe“ed

for \%Bo@ﬂ;r u]%gf?éécrj@ rfbﬁ’l?(\%%;;er @mcfi’)e BEt) Gt s BR@REES, @'Tsm@le domain

parti’c e the rentai ni ng segnent of the
antlbﬁdai' GiAbY 1&@@1&1@@1@ dhat isonpeisesens @b Hk edomady, Whish binds ﬁﬁeCIﬁcaHY

w1thaancpets ngte B‘Efgtelﬁ%' ﬁﬂﬂé&rs n6! @din 951 @bhYin, Gl %a‘ﬁ@&ﬁtﬁﬁ bfher

and heavy chains mmcs
antlgearhn&bﬂ@dmmmscimswmto cxiitt khandiibediess & pw@plep,rthﬁﬂia@n@and lambda

f b
confio) BT RRELER ach o h R KO8R, RELPANC 1R B

Nm&fomlanm(hBQ)speC|es of vertebrates. However, the

d f [ t limt |
bl aE B soRPart sl N E Rkt Rl KA B
antlgiefn HiftBnh@avainsOExampidstof chvas t}@esadfanmimdm amtdmeﬂhods for thelr

conbi natj ons of se uences ckin
PrepgFAtion Sb‘ii Erovgrin H‘iefaft TEnt-8 sbﬁ' @1 ! £ vfﬁ8e1t6h cg %tl},ll ? ces
foll@ink! rm%nﬁ 18"diebiateanEBSdiar rdi’d:rfi fo@fnﬁh(ﬁdlasﬁﬁﬁla%tem’fmers or
origin, mhether or not the fu 1 po

oeopaR FHbEPk SHINTEIE ligBtandaiegyy ChAtS Whie afesusb?qgsf\ggﬁe&at‘idgm "y

conﬁ REENA WHidPQEHY RS nlak) o8 cHRidnhBikabbheBRRA tiRrthailo In
e variable region m mc known anti body sequences, It
vertt:brew aplasirssthp@Riap Brid sequshces Rhip Flainsiage Rospelpgqys pith those

sequt %és%lg‘l ?a}mﬁﬁﬁs ?!I%Hﬁ&‘:@ll@vér%gfa@é@ WARSheR i Mi@e in EReGHf | C

Init or a ticular ant or whose gonstant
examekgt mmybxadpm;ds) Mette@am anichadics ingpidefarexampleapyrdicd pelyclppal

antlggcr ?s S nob IR ? %%E@E %nétﬁbd@ T&%&é]ﬁﬁtﬁﬁ %§ GRRA dreR¥scRibed

cular cons I on. Another exanple is
infri.al t er ed antlbodles mhlch refers to anti bodies in

eS8 Sy iBhbald dgyeﬁgs&l DGR R 6L BIERGR.S u?

een varil es
refefce tmnmbhd}il\dﬁnﬂscelghhmqmmi, regratenboutlessepdhiepef them, so that two

edesi.gned to ed character . .
o ESPRR et PR T L RGPBAE, Wb B, o
of Hébg"@\ Nigh©dhaide re qzbmamgeusamme fomhdim dnomtllbtﬁly(ramqnll agdisst a first

esi

gn of a re for ex st ant
ot MOHIE SCHAPEET SF Ve GRG0 AP b S o Mg ey i
agafHist @éeeordﬁasllub&@ T1gh tadh1® in Iﬂ’feQﬁQS:iity oh aﬁmtneew IR ablmygo pind
changes_in conpl erent flxatlon cti

0
tWORSHBPS ﬁé%ultaamslmﬁﬁléh hyprids Cppyplsg mgéﬁ%"é’éﬁhar“?ﬁ as set
mﬂ%m@kMprlable region can be nade to alter antlgen

inding characteristics. The antibody can al7

eng Gheerisnibogs I rotpe tosgibpdipsn i Reapy and Qg chpigs are

fus%ﬁ ?&Qg§ E’l'??ﬁalgpo& | Sfitge aﬁﬁh& ac@d setqhéﬁb'@oﬁhé &haini1e

edire erafions can be nade Known techni ques in
homaibgaois kagortsisprindigy sequenpes lrraél@@ﬁmdﬁéﬂltlquef&%fl geréenlar species or a

parﬁcular cijasg, Qi Qhe%ﬁlﬁg?lg %één’?ent & tfie chain is homologous to the sequences

derived from another species and/or class. Usually, the variable region of both light and

heavy chains mimics the variable regions or antibodies derived from one species of
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Yet anot her exanple are "unival ent antibodi es", which

are aggregates conprised of a heavy-chain/light-chain
waleovensddeound to the Fc (i.e., sten) regi on of BCHESWNE022801

heavy chain. This type of anti body escapes antigenic

nodul ation. See, e.g., Gennie et al. Nature 295: 712

vertebA92\hild 1he berdRet rﬁ&ls\é/l‘d Honibldgbes tdelid Seqlﬁenﬁﬂs iathe antibodies
anti bodi es are " fragnents

derivegt fjgm 3noHfichipesiet %frvgrt?taa% 6&0&%%141? 3%“%?“ i A& 1}’?@&5390 LU

partibl1StixaGPRI Ao IR A28y hIHBBY ¥ vatH ditheSbotlDSf the heavy or
anal ogous, to the sequences which correrl se the branch
¥

lightysbing & cempesaotrempynatines ofiseienceh Bimicking the siAYarEsHRy
antifOGRY o?éﬁ%ﬂm{ s%l,uﬁc‘éé1 Wakthed tﬂggé @eré’&lbs @Ionpdlﬁgﬂlﬂyclis%s%r different

speci anti but which | ack fector Fc
specigo of prigin, angahet ¢rrﬂr|n9tjfés ﬁagvgrp@glats@éth@fvamrbée/%aw bapgary.

Thu%, N éésgl% e t§ %'dﬁ]ce(aﬁﬁg&@% elX %ﬁf&ﬁw@lt@? thFQGns)tant Asr t}’l\@llelrlaﬁl% reglon

ntainin and 2L chains (referred
m1masm§@zata)lﬁquymmucmpearlethcmpwbmes pssiblel o exapily to @a@ttqchg

antlbgﬁl{ers 8@8 deevsalrl at e%nsﬁg agggerosh%cgﬁcts e{ufgl% ' fo?ghg%lculgl‘aaatl%en, or

7% can al ogous
whotdmadxﬁsegmlb@d ehhomﬂ),ancedeomplémemtﬁ'e:bhm, er feahdke othlay br i d

N
‘mprﬁV?‘fﬂ%ﬁ 'ﬁd’l “ﬁ’ﬁﬁie? P%ﬁ?‘?ﬁ%‘{%}' aol?artzcﬁlﬁar 5oare tan?r% o8- NELQ\%?SV\AOI hi n

t h@nﬁﬂhér @afhpleicatieed alﬁtﬂfod&x'amplch ,refﬁrlsm aaibpdiesin vard the
synt hesi.s by. reconbi nant, tec u t i, gen- ant d
natu o Giing BhiED S0 SRS ab S et LES TR R fette
recob®and ﬁNAﬁ@&lhfqhé‘sahﬂttbo@l@.UéKﬂl He@ecﬁﬁlgﬁfmll th @bﬁmoﬁswad characterlstlcs
ant i Techni ques for de é@]rﬂ am no aci
The Gt 2GS BT g0 P D Fhe BT 4 O g gt amiig acids to
the &%{b‘fét@}edes@d &Malr&ibd, Yor ABAPE, ﬁl@&)ngtéﬂﬁ’eg@ﬁn CHan@s fiflthé Gonstant
am no acid conparijison of two or rmre{) pepti des at

regieth én ggaprab e P@E@d%lr%&@llulﬂﬁgpé@sﬁ?ﬁ%"e&’é st &r %haP%Fér‘ﬁ i cal
comg rrﬁ X C%n Sttt v%hﬁﬁkrﬁ@lané%néil{d%’fhep Byt FindRbRPERdrg8Sin

e or hydrophobicity. A so-terned "percent
the wiriable aggierny¢an hmd@mltl@teattﬂ@%blmhn@dlam%@%ﬁ Thgeantibody can also

be eﬁg E@e%detg Y %%P MGl qgh\%%b‘%ﬂﬁ@l&lﬂe-r&csnﬁgtegﬂgﬁ) £ Qkcific cell or

rm ning elrc acid am no ‘aci d sequénce
tlssued;aa,ﬂfhe)deaf&d elterationaehi bamaderbyi knowh techiigues e molgewlardrology,

e.g. ,trg%q%{bg]%aglépe?hntlﬁef :gl €- dﬁ&%ﬂ%ﬁﬁéﬂgﬁ% &R of ‘the mRNA for

ermedi at e) and
detyer snothen gxdnipde aareﬁ o adamit dntﬂneqlﬂﬁnwhlch awcaggrﬂ;gmsmoeip;ased ofa

s G AENAR LoD P RETTS FRPFF L REERRES e

Thmt?}ﬁé &RinkiBedyscapes andigarid thotidlatiomi Sue, agJ, dﬂmnrereeslpmtded@é 712

N T e e T

ThePBa'a8RA %ferbw thk @bAions HGhé Reaky andlehe et[hlinslvdﬁcfhtaré youhly
Two or nore am no acid sequences |]i

caut B R Isg el ARCAN G WP COmEe R PrTBBACES SF ey

and ﬂ’i%ﬁt%gﬁls ' a‘ﬁ@ Which Ya®f beteﬁ\@ho%ﬁﬂbl BRGEB imMRIdpe¢al BrgihgioCa specified
aci d P de sequences, enerally descri bed as
antigdne bwufyin@l‘r aglf they Qﬁ@p{torlﬁgtp@ﬁ% B?@gv\;g@lﬁdes aggregates of one heavy and

one light chain (commonly known as Fab'), as well as tetramers containing the 2H and 2L
chains (referred to as F(ab)2), which are capable of selectively reacting with a designated

antigen or antigen family. Fab antibodies can be divided into subsets analogous to those
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two aligned sequences divided by the |l ength of the
shorter sequence and nmultiplied by 100. An approxi mate
wa@bdogns®se for nucleic acid sequences i s proviPErUR005/022801
the | ocal honol ogy al gorithmof Smth and Water man,
Advances in Applied Mathematics 2:482-489 (1981). This
describ@PIHkEMeS asfértb&a@ﬂaﬁ"] dBﬁbrid(F abls echﬂlnéﬂib Pebpf dnd @altered Fab".

sequences using. the sc matri x deve d by ..
Metppdsiob produging %égfa%nw R q’%@‘aﬁ'ﬁﬁ %W%WH %}f‘él}dude» for
exapI© prBYHQS, in®&theSis by BRbmbRa whdigles. Nat i 0na|

| onedi cal Research Foundation, Washi

USA,
andApiégeneniibady coppiex) 1EEDP, th Ng)g}plexﬁfep%egltq:@g antlbody that is
spec]-ﬁ((aﬁ} b@l?ﬂ‘!ﬁo Q?&%o@é%ﬁ@ﬁ ant@@n i mpl ementation of this

g_rlt m for ‘nucleic acid and peptide seguences is
pr deshpéatenipr deierndeing emé acidripineate ‘SaiApity MRV albinowpyip the

art. 'Iﬁ] ér@ﬁil r“si%ﬁ%ﬁ&’tnh lalf'lé ‘JhEE BRRhY Eﬂ& id).'ﬂmga_ E&d g@rﬁﬁ'&ﬁ‘ sbn of two or

amaters I's net od are descri
morV\pelgmwndcs &Bthg appropridia plags Méleneaamge@ldsraagmmcm gedsess similar

cher@calsang)%ﬁ/glgj}gsljcgl?&g‘w?%asglﬁﬁlcﬁargé %y}&o@ﬁ%%@i ?E’grgfégﬁtgd “percent
similavity Cthércesndt detgrntined fpéwesaribe dodpated pylypeptisle méduences.y
uences are ra n

Tecgggglfﬁgl % 18g1§tnuf:18 ¢ oeTa o, ng 1ng)é61g]r ?(ﬂuen ealrdglﬁs%z? z%rg ell
kno®& G @ﬁ ahd)malud@ﬁﬂerﬁﬁmﬁg ﬂﬁ@uelemﬁe cayuelne of eieenRINAdak that gene
o using t ofithmof Sm.th
sy Rk AR E e Port el e i et SsnlPies Cbasd
therBBAC bRDEInTRrifOMisttb @RScondamindetid Fejuenct. Qﬁ gaﬁiaﬂ,b‘hdeﬁﬁvﬂyﬁ gefers to

percent identity . in the context of t ﬁ
an cRi) SREIFQSHE .tcsnwou%eeort%nweiéeﬁ%%% ol PrAGF gho
polﬁﬁ%&ticﬂ@ﬁﬁ‘ﬂ) %ﬁ?ﬁd&ese&}ﬁb‘n&’@r&bﬁeym@fy Edi nbur gh devel oped

ins and Shane S. Sturr ok, and

d| értwq qslmepcdquc}ﬁpem JCQRITEES 8B be paraparqd\ry deteamining their
“pel%lt iddabiRM ThbSr fidkd ﬁmﬁf) a&@%ﬁﬁ%@s 1ilkMgseah bB coaidrn

algorithm can be enp ”é@ where default paranmeters are
detegendngf their t‘m:g:egrcléeqtmg” tTdis[percert ifentity i Hy @ seayenseso papther nucleic

acuﬂ?"b@e)tﬁcgé sgé,xeljn%s 1% géhg g%@&hﬁ&i e@m&%e?gf 8{5& ma@crh‘és Bet@edh

gener at ed val ue
tworaifhedctguenee qweiwé)ylthielnngth pfthe ghoifer sequenee bmcenlgitlplqum 00.
for calcu |
An %p&rommate a I%U eeﬁgg)é Iilg?lg A g‘%qé‘ rggpfg ﬁ%%&[d#%/ tﬁ@ lt)@arl h&ﬁ{%ll(j%}ﬁ
algaeihrh o€ Smith gmhWatermam g\rdamcM&'bplwmmthemamsdl @@ 4!8% (l%é):l

o R b PR R R RIS ol R A s
devplapaIBiBayhofT, gehRtoff Pro}t@iﬂi Secfaeﬁdeamdiaﬁ‘tdxcnﬁea IM@r Dayhofiied;, 5 suppl.
6 t = 10; Matrix =z
338 NaBonabBine i Hsseeh i B RhoRadie b PIC 158 4
nor&lidE by ?E%@la@s mcFAEmaﬂeetdu(w a}natstrme {Bsol. An Eﬁﬁémdntatlon of
+ + an rans 1 on + S
thlwleﬁﬂeag%r@udeweg PP GRS R bt CeaBi ormputer

Grolu 4idn, WNPinftRdit BB 84tiond Th& 8&fault parameters for this
?W{Q ] WA, ﬁcbl nl m gov/ g%lgwtl}l n/ BLAST. mepof skill in

methmaara desceibes ip digd\Visporsrint Baaneee AppasipPeskage RagippManual, Version
8 (1995 AHRLBHIS fbf GRtiEEorfputer Group, Madison, WI). Other equally suitable

programs for calculating the percent identity or similarity between sequences are generally

known in the art.
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gi ven sequence in the above prograns. For exanple, the
search paraneters may vary based on the size of the

W@ eweesos” i n question. Thus, for exanple, a  PCT/US2005/022801
representati ve enbodi nent of the present invention
woul d i nclude an isol ated pol ynucl eoti de having X

CORb} SRR, Ishlﬂ&lnefatehﬁifv Sf a phr8&RIr Audledtide REquéneant referonts
nucl eot i des have at

east abo t 50%
sequensf Gag e d¥eALiRgdestnEdbshanalosy OrlFf%%ég‘yn%?ndt‘Né‘fefman witha

defaﬁﬁ QUE RS Sb1ARR Gl daP BN ro?klﬁ nudlddtitle fositiidl Andtheranéthdd dﬂ )
i's greater than or equal to 6 nucl eotides and u

estagl@@mgrmtcp@o@qna@/sm they eontskbasi e Rypsenk BYCNEiAR I 1 Fsedlf SBGH
paclgang Pf‘zér@%‘%ﬁlg@%yﬁgﬁteﬁ‘ By iR [ﬁg\%pslt? b¢ Eﬁi‘%ﬁn‘éﬁ SdevéT«SHe@ by John F.

nucl eot1 des and up t
Colkmcalné Shar@és Stugrnly and distribyed b{ﬁﬂlﬁﬁlélﬁ&mty@s ]!50 ﬁMountam View, CA).

From %; % ﬁ? 2l Ez?ckil%@g t;‘l% Ao S%t)r {Eﬂ‘géa‘g)%% 'eglgﬁ)%&f \%ﬁé?@ Hefault

e fu sequences her
par Blmser!; ive uSddorghe s;:otmg tabteq famehnaiaigap ppeni peodliydil ﬁ@ ap lextension

er v Iues aII n t \ S
pr G5 AER RS 50§00
“sequehqeridaltioot Ddes smf.abtehﬁeogmmsfenmlwﬁatmgtthmcr@aﬁdmtitymysimilarity

i ncl ude rel at ed uences.  havi n ut 80% ¢t o
bethg SEENGER R sBraBRToRTat F ot Poh, PRaRY btk Fed g A
whibPE# aNoek asealilish cg:lfz&ﬂlﬁ;ﬁrarrtdtmﬂ f%%anqﬂei BIDSSTNoanelfBir 485 B/can be

reater 8% se uence (inclu eger _
useRTiR4S TP T AL P e SEh e Serd Daangah S s atrapg =
botH; Qﬁﬂ@ﬁﬂm %éhﬁl(ﬁ%ﬁﬁk QEBLGEUI\%Z} Dicb@iptionsapl £quémed; Bt by =
¢l ai ned uences or other sequences of th E%ﬁ@% # K
HIGHH SERRE Ry A0esT herbreduisifin GERBBE B e BRI * PREGhOFBRAn
CD§Er§nsl1’a°t§>gs -ﬁ§w¥s§‘ Broif [ SpRRAHEIEIR. DERIPHL BEse PFREHA Ban BE ound
also avallable to detern1ne the likelihood of certain

at thedfplereipg ingreret taédrﬁ%‘r A wwingbigdm gowreiinBlefdet s. One
S UG, RIF QRN Mhe fegﬁigt &1 the pcroﬁel? Seardh Jaranfei@@HoaRe for a

for proteln an de second ary structure
givayedequeinat indire abave pnog@mafpmxamplﬁ thelsrarqhamramstesonaayayy based

on the 9tz§ Binthg‘ %:qﬁ'&ltcg b Qtﬂ%nb Thi edlie %élﬁ}ﬂ e RelABt d érﬂWdeent of

or exanple using proteln crystal
the ptesemt inyemloa mzbuhd mgludmp isdlateppaymicleotideireingeX ¢ontiguayd t o

he c ture y

oA T B A e R

onfiguiquy huctl@)tlﬂismnvd:d’lftom ahpof ﬁiewlqueﬂées(@le,scrmm hetain, (iPKhepuals Y,
anddgi) E&S kgée&ter r eg%‘;%éhgts gsn%[g]]%&tdgﬁrgrs o U%Q{% T@é%)s preferably
gre&(atthaﬂ& ckpitd Whucé&ﬁﬁeﬁﬂl@uﬁ E%SSOngxgcleq)twes ,ehoraprefefab®OH)-12

OSCl 4: L

nucf3eQRBieRd K, 00D noeHO et andigh Fises Pateray 15 AGgsfebsdes, up to
the Mﬂlnﬁé‘r of BidMotidesdedefitin HeSful I Hgthl s@@)én@é%meaﬂrlﬁai Hagein (e g., see the

determ ned by hybridizati on of pol ynucl eq s under
SequiaiListioaand Haims) R Al ateats shise sl pgovibishe above-deseribed

ranQgrmlogous regi ons, followed by dlgestlon

Generally, the polypeptides and/or polynucleotides of the present invention can or
may include related sequences having about 80% to 100%, greater than 80-85%, preferably
greater than 90-92%, more preferably greater than 95%, and most preferably greater than

98% sequence (including all integer values falling within these described ranges) identity to
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wi th singl e-stranded-specif ¢ nucl ease(s), and size
determ nation of the digested fragnents. Two DNA, or
wo dv6pgioypept | de sequences are "substantial | y PCT/US2005/022801
honol ogous” to each other when the sequences may
exhibit at | east about 80% 85% preferably at | east
the ABRLIeSRWribad HerbRTor Bk, abihY cRimddaRglenddd OHbth S iBes of
sequence jdentity over a defined | ength of %Q
the preseat imvension)qehegdheseapenses qféherP@eSFWéﬂYFéfl%%rg uspd 39 the query
sem%ﬁ&g herei n, substantially honol ogous also refers to
sequences ShOMAng conplete identity to the specifjed
DNAC oo ufst prip gra s iathen  speayaidabledo deirmnine g dikiglihgod plgertaine
{
ol BRSOl iR ORHERB0, O LA erfftelcb herpin, is the
" ALSY" rpir g an for cpcmdn bhdpalypeptidaetindeny sfroctuteraloulptaomt andlplrfalucatlon-

t
i R0 D R ARELPE G R S
sequitnee, ferbpimple hikg filoae agstalstrms ahdl a:lli@ﬂr(g theprdtein sequence

Hybridi zat] o ra. A ue e" or
rela@sa%ﬁes/sialﬁ%ucwé% G dSing %{F@‘ecrl@g nﬁ%‘“fﬁnm?fg (MOE)
progfh'lﬁk BV ilale FrmSIBOIORAEICal tdatputisg (Gfoaﬁiilﬁ:f iIN&frefl] P.QL Eanadsy e

and translated (in the case_ of NMRNA

Othﬁfdp?ﬁb‘é‘%mf B dicHng, secpRslapy stupues g1 dgprEtRedhf el ot et ol

(1 9% DR ds Bhzy P Q@@"SJI@IS 83 me&&ﬁ ALPRYY (199S)CHA2E Ap}-ﬁke Bzoscz
boundari es of the codin uence are determ

by a
11:681 08 beydror 9% Rrpisiging (hﬂio 764 @R oft &t aér(bP9§)J Wored, Bl
zxﬂﬁ%@@bat'on stop codon at the 3" (carboxy) termnus. A
ing sequence can include, but is not limted to
c DNtforalegy oain plsd beydeseradrgdde hybrefijéqﬁl@é of pelynysieptides under

cona‘?l%}{%gt%ﬁﬁ: stﬂ{ig glf'pqggeg ¥B&E Hofho G g}%&%gféﬁ@ ¢aRwRAPy digestion

uences I ncC ase ahna ranscri tlon
w1tlt snglbﬁaandcmsweq'mmndea%y ab«ésmeodm@maabn piohe dieeswcfragglents

Tw%ﬁg#g ©LF Vo Spé) Cf'ngPl 1c9e se&ue%n%%e su sﬁag{ilﬁfg&%c{lﬁg"\@ L%h other when

CES, bosoms
the pa:njuyméemyjz asmlmmtsteagmmt 8004-80¥6,quré fptablyrat teest abaua P9%nand most

e RIS O RIS FEL s RSP R

as defeaiied uspﬁg e m&ﬂﬁbdi ﬁlﬁﬂsl At 18 hakinasubsidntiedly &elqubgmﬁs also refers

a host cell of .these ¢ el ement
to SEURASRS Sb‘@”"ﬁ% %(glgﬂ?te é%np‘%/ﬁ% 'H’Iﬁ §petcﬁgaafé\g& P&B‘S{fgﬂté‘?e sgquence DNA
seqfdhoath8: off sub@AriillY héMsIeEduB@sh B idertifiRd 3 @S(ﬁﬂlerrﬁhﬂﬁlﬂtz&ﬁcbn

el ement "directs the transcrjpti gra? of a co

experiRgiIrRder; Iqr exampla, stRgsnt peustions iesiined fofjthat PﬂTligHaftSﬁ%em-

Deﬂlﬁmp@grﬁ@%&n&%&t@ﬂ Qo diéhs & Wwilten tHRQK TR RGS BaHRNCe
is then translated into the

Samplpelpel st isaeraeﬁe’do@amng supie; Vesdeindeiddbbededion ¥t abl v
L n& egodlr{ (ﬁfeﬁceﬁ Qr QQeq%Eﬁc% RYL BRSOt o ?éle%fé@%cﬁm%? h ﬁﬁdTelc acid

t he COﬁp ts so described are conflgure SO as

seqpence dlamsmheacrlbe.ds@alhe fapgof DO andhiianslagesi{inthe case @fmﬁi\@) into a
pol ¥ ;{e@g%u J&‘iﬁ Oivb Xhn p@gadggd?%ggé@gga & pre padegul Wg:f%y

e express |ng ence
seqiRidepdThervenaisses of thy @slngtsequbhe aa:@dﬂterrmmeélbe pehattsodeed the 5'

b I
oGy RGHRIML RPN 23S0 L °

seqhi@ice can include, but is not limited to cDNA from viral nucleotide sequences as well as
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exanpl e, intervening untranslated yet transcri bed
sequences can be present between, e.g., a pronoter
WG eweesoe” and t he codi ng sequence and t he proneCEDS2005/022801
sequence can still be consi der ed "operably i nked" to
the coding sequence. "Reconbinant” as used herein to
syntﬂ&ﬁ:%ti lBénigy et EINA sdjuehcsPArdGEd RndeR dtSuding base analogs. A

nucl eotj de of geno em synthetic, or
tran%cgﬂﬁ%/ IPPLIETRNFION SEFHERFR TBRY be&g)ca\ﬁDr‘Nfi?etﬁ%?oqs 4 &SCWEER 0 or
MBREPMIoREIEABAts (lerd 1BV RIS PO de V%!eﬁdés ,aibbsode Winding sites,
portion of the polynucleotide wth chit is
polyadesiydatian eignals trapsctipiéon tempabion epencss: | upHfeaR regilagory domains,
enhdMRLr! nc{ﬂﬁ ltl{%cﬂkb d@hl@ﬁ Qﬁfecﬁmrg\ﬂ@é fok glemlngd?lph(SH 4 tha SRS of a

I n nature. term"reconbi nant" as used with respect

coding sequpregtied hos@ pelb a¥ gﬁp@,@f thgse qtm@cﬁg:le@e@@ﬂ ryg;b;ﬂfvpjdséae present so
longge[sqgéj(ﬁ:egfed O%éng ﬁ@’aﬁ%ﬁéc%ﬂ% tidndc BézfgﬁidQ%Pglated host

ant OSt ce
celA sontrol ed:@hdns "dlre'Ctsellld tranpauiggort” of @epdling sdquence &n & celighen RNA

polygrt}err]ase Wil gm gt%{]&hh&lge dq}‘a?lg%f% hife J&i‘ﬁé F%?%'lﬁtg%RNA

eukaryo |c Rer es c tur as uni c
whidnisithdneanslaedintsibel polypeamdmamg@dﬁiyyhe mddlgrsecttencet o cells

r ec@%ﬁﬂ%}ﬁtﬁk@ Efifsrp ?V%nrar%ap%éé)}enf fg erl]eS Senttse 11(12“ Ha ‘}o!nﬁ&feng SO
desdribed Blfe‘@@xﬁfg‘ilrdbff sotal & juifoerh eir usel Ifurmhcbm hTHma,&ohxmi relements

t ted I S under st god t.th
opeigh s iar gtk sebeToa ey T ot Bl Fr FrRa Ry ahe Pedive
seqdeﬂ%%h&&h\tm?oﬁ?ﬁ%@isqgéseﬂr Th@ccﬁﬁﬁbsﬂblﬁelﬁﬁ nde®hod b;[ﬂ&ﬁhguous
| ement to the ori arent , t
T . el per LG secden el

exaﬂ‘/ﬁlecfﬁte‘?‘xfeﬁmé H&E{rér%la?éaltyjeytrﬁismﬂe@Eeqh@ndeb@an%rp%@éntﬂ)@t\%% e.g.,a
aracteri zed by he rel evant%&g perty such as the

propeigseemcoindihe trdinticHeracsE emem EaPFIge sergeidihee d

con%&%f era@l‘&%nk&f" Ly dRdokifg tdageREOOENY i ntended by this
Inition;, and are covere by the above terns. By

" v & Reedrhitast 98 bpeddierein © dessaibe 2 avsjeipaeid aolesplemsans a
ro BB SUER A AL B9 i
origr orrraarmzulamuf(lhs n@hasmzxamdexe&h alher apariéen efespolmiiclaesifeayith
Whlgﬁ)% is assdc &Ee%ruran ngtufe d?org%l)olp lifked (Eéa{a é!)lg %ﬁ&p h@rI thaiv tgat to
or Ses ogs an
whickitsg 11ﬂkad)mmtwe yT}amuenml rscdmba:ﬂauﬂ ian gserdoxzﬁdrtbspesilm h pengein or

N T e T
"Re@bl’ﬁﬁﬂharg abdt celag'enus chlis;' 'd%ellst'Céchneg,é dea], cuhmds ¢ el dthdcsuch
LB oce A Cencte o et G al aae, Taes R0k

entlf'l@s)/ afeQded 1{?@rdﬁf§1@gt$albl9 I &id lﬁefexfﬁlo cﬁgdﬂﬁ@? @aﬂbgﬁ? hipvyecheen.afsat &

o a sanple of tissue or fluid_ isolated fr

reCIPWmS\fPrdaogmbmaﬁEYq%ﬂr%@r Qhsr tsEer VA cgpide ﬁl?rpf%g?aﬁﬁf the

origh2ed wﬂlzl@ﬁﬂaoeer?ﬁﬁﬂéfgcteﬁeﬁai urliBiistodH that! ﬂiefibﬁ)geﬂ%%ﬁ single parental
marrow, bile, spinal fluid, |ynph fluid, sanples of

cellrpay nsk Pesessastly desamplstsy identispldn srorRheiogy e 7, “gentmic or fotal DNA

cont ecﬂ?‘%rf‘t iR Yrig 1hd(]tp§1%}n‘, B to 28dIEEnBEBE dhYEiaRB ¥ ation@Plckeny of the

anpl es derive
parental cell which are sufficiently similar to the parent to be characterized by the relevant
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the gastric epitheliumand gastric nucosa, tears,
saliva, mlk, blood cells, organs, biopsies and al so
W@ 200p/08950f in vitro cell culture constituent sSPCT/US2005/022801
including but not limted to conditioned nedia
resulting fromthe growh of cells and tissues in

pro;ﬁ:btlyt ditiCasTBSipraganceolh nuclebtidensbiueact encedhh§a deaiveld pqitllde are
OnentS

t.a
mClP‘é@Fjé‘P the Bmée%‘lnkﬁéﬁ?({ebyctﬂﬁélﬁﬁbré g a‘&‘g?rS S?Y% byqﬁ ‘i‘bd’éf ¥ %rms
butgyNQértebiafd duBfkct'qs meaf hiatéhde of ﬁaets@tﬂmgmmfdhumas melusmg,
chem | um nescers, enzymsstgF éncﬁ%c[‘ne%subst rates, enz ms

withoyt bitiasion, hugany ard otheripgimg PRRSHE PIR{RS SU

chlrﬁ%%es thﬂﬁher 'ZFésadndsrﬁHnﬁey dpb@ey) ﬂeﬁm(a‘ﬁlrﬁbls sublh @ida&le@ kheep, pigs,
hapt ens) The term "fl uorescer' referﬁldlng

goats ang) b@r@eanft@l%vc @a@mabi syeh asieeedd ceiialeberaloyA3ingle ing
roddgdWuPi cIis' e, il Qﬁf%g Cp‘?%sl Hrdshﬁclqghg abRaBkie, WikGR: game birds

articul ar ’exa abel's that may be used with
suclt isechiiclersntuiispis arrdcc»thmalhmppowberdh&vcksa, Bgeseand e like. The term

does ncgode o% aehfﬂ‘imﬁi} %meﬂﬁ bHRIEN and HQ@@AI‘B kiR aredl BAded to be

adi mim esters,
coviredl.a- gal act osi dase, horser adi sh per OXI dase, gl ucose

0X :;g :1% %ed l?eﬁ%} kal "bloefo 09 §a%bzi‘é" ?t%rs%] d sﬁﬁ@@%ﬁiss@cﬁrﬂﬂi@%ﬁ@@

oncerns usi on rotel ns conpri si ng
fr01ﬁ35)4 individualp irmlﬁlllrrgshut aatriinliex 65 f@‘fexamplseblmﬂispleﬂn@ ser;, fesal

with, HIVEnv I.et.i S.. @S t
oo R BRSBTS GBESE) sy
secﬁéﬁbﬁmthel@ﬁmn@sﬁlmﬁ ihtgstimalp and geﬁilbtarnat}hmotsysampﬂesalplplwrfs)m

that it has been difficult to ner.at nol o
the ERR AR DA R e TS SR Bl P Ol Bibpsics
and(a¥dGh@pled b¥8n B dilRdinRg csiistittgnts Bichidinig®dt doelimgieditot dtbﬁdltloned
outer dommin, the inner dﬁrml n and. the V1/V2 dorm

megjp raspiing fromdhe EPYHRIGR A SpSUBHInGP I & oG my5-2d Sergmpinant

cellTB%d AN Ipohdifs. Vi rus nore susceptible to
neutral i zat| on Ig% nonocl onal anti body djre aé%adl to the
CD4Thsiterms "lahel" awshidsisaiable dfeloreteniy aprqlesulecapabisrofiselsaiiong
I;iﬁﬁ?ﬁﬁp[fu?l\{cﬁ ik t@%dl@efegye 15&&5&9 rﬁiﬁ)resgé%E tchﬁﬁlmﬁ'ilﬁesc% @Mzymes,
ength or near full cH4 gkl sol ubl e
enzpme s@B4Ytes, snaygwofagtorsn le'@etl IWPEIPWQP Oé%adyeéﬂﬁﬁ@]éons

me:?ﬂso’%1 \I{%angbﬁ r%f%ﬂf | on@%&%@&@ll% Uﬂ{es[% 'rfﬁéﬁgm'erefeﬁ’s toa

e No e present
subsuamerdr b portipn therad€ thaf issamhblef oxtabiting flporodatnsh itf tha gateeiplde
hat V. En t
ol RSB R B ARIBE 5 65 R P o
limfted todmosa@in rhbdpmefeedanlbj'lyumheﬂlfwna Tiesdsirede lu@iol, acradimum

d
stgﬁ,%lg[é@tbﬁwaga?%tv%gfq cigﬂ?etr C %Joggdageo anﬁ%sg Pégla%%ﬁglléahne

pho-Ebl‘}b&asehﬂlﬁlrEHSB CD4 heterol ogous regions are sel ect ed
for structural simlarity to native CD4 and/or for
their ability to act as imunogens and/ or

I MmypgiRrdul atory factors. Thus, these fusion proteins
The present invention concerns fusion proteins comprising CD4 mini-proteins,
complexes of these fusion proteins with HIV Env polypeptides, as well as methods of making
and using these fusion proteins and complexes. Without being bound by a particular theory,

it appears that it has been difficult to generate immunological responses against Env because
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cause a conformational change in Env that exposes one
or nore epitopes (e.g., cryptic epitopes) in or near

W0 bwe/g¥5hi ndi ng site, which in turn all ows theBCT/US2005/022801
generation of an inmune response (e.g., a neutralizing
anti body response) to Env wi thout the unwanted i mmune

the CBS pRBiag sitd(aeiddr thYORObIsdifi@sirep isdluribdbetelédhftior @ner domain the

odi nepts_of the inventio crib her ei.n,
T T R
mayﬁ’é@d%?ﬂh% virBy@biel sQSeptiBny toﬂﬁhty@ﬁaidnd@&n@foeloﬁﬂ apfidedirtaed to
usi on proteins corrEHsmggﬁg[gél({]?ég rmdulelb
the 6196: gife. ths conRrB i FBp RO Do ‘E?Y\Prﬁ"cﬂ“%}bii’t“u 41
resp@Rd, ?ﬁﬂ@&%ﬁoﬁ‘é haPRA 1ér3ttor AbdrGhl 1eASUIATR (b2, BBluble CD4 or sCD4)
anti bodi es. The am no acid sequence of C is known

is ugedit@nducy thgepniarmatienat eiangs i dinedhe Enmeyne sKcB ASA ST Bat
respfolqge%o {ﬁglnsg%&d Iﬁr{r‘&lgrgp@ggl of four extracell ul ar

ke domains (three containing
d| s’ﬂhhs‘, tlmeor¢scnme‘¢nt1@ropr9yld68| fusipw prafeins ik Whish fgments RECD4 that

bmab{oﬂglvriglv%fog%%t?&% LR cbﬁtﬁmécﬁi‘ﬁ%%é%n &IGQAI*) Th@ JY&ES structure of the

anges 1 n t he rotein. However
fusion bryotedmraﬁerablly r@mu;cs ofarEADH S owlbiH bl dses patgholide non-

vindi DGl it e Ual g i B gt it hhon-CD4

heteE@chﬁ) regfAR ﬂfeg;éﬁﬁed i satcoalssim dariy ystesye @Rt phdyon/for their

t.io t d with t k .
abll{t}ﬂt At ala;l mqgll(e)%fﬁlg:;lll’l rnlaail}unptgo%ﬁaeteﬁﬁa t%lr\s/ e{qlg sbf\%gy%@ggfgl%{elns
caufe&gdoﬁfcbnhﬁ[ﬁhbkxgl@hl@ ih ®n¢ ﬂﬂ’peb@m toa¢ oit ryord eplmpas (@lg}@ryptlc

epltggqsléx?lr(])h %@% %4 ﬁ]afi]ﬁlé s?e?\,?yglc {in g‘m ?11%% %Pp%ﬁ%?ﬁ%l immune

responbe (¢.29a Abutralidink laMi#dA@ tespdnse)(td 828 withowiteqinwanted immune
72(8 "6332- 6338). Indeed, structure resolution of

res@ﬁﬁ%@% conpl ex confirmed that the CDR2-1ike | oop of

CD4y drisu@fthé 8t tht DiffeleAt Gitodtndnf RCThi o, d8QEib& herein, may
Sodroski (1992) J Acquir Imune Defic Syndr

be ®ujned04- 210, G zachew et al. (1998) Biochenistry
37(30):10616-10625). Crystallographic structure
anal ysis of gpl 20, in conplex with CD4 and the Fab
por@PoMivine! Modulesl i zi ng monocl onal antibody 17b

K

( V@'ﬂ}% ﬁ?%cpgéé ofS t&% %gﬁ)é’lt %@%fo&%o@?@gﬂ@%% Iclr)]lﬁ leﬁélf t%%s1on

prommdsmpmsllzg 4 E@Pgenidiepi mediloin (réa00 ARNgoPnEsMAHON qfﬁlee 90y 7]
f a e | ) r tribut t

poliffoBls B Bk SRR BRCUS pafalifpb fltRaigf O T LT 1O

H- bﬁredmilg) acm enaaice ohSD4 'Eh«ao*iva l(]@é} $) and smurdurabmrh@)@m@lﬂ

of . thi t er makes th —
nef gt G BB TS S QR ot
doradifik (E¢ o@hﬁﬁnﬁgﬂﬁsﬂﬁ(ﬂa‘ llirdked Io¢$8)n Ittlhels@lh\osdnohmmlretbimding of gp120

i nhi pitors o

o repat () st BBt 7 GSPTbUO B AR e
domain 1 (D1) of CD4 is critical for its interaction with gp120 (Arthos et al. (1989) Cell
57(3):469-481; Truneh et al. (1991) J Biol Chem 266(9):5942-5948). Mutational analyses,
antibody competition experiments combined with the knowledge of three-dimensional
structure of CD4 have shown that a region homologous to complementarity determining

region 2 (CDR2) of immunoglobulin in D1 plays a major role in gp120 binding (Ryu et al.
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spite of the large nunber of residues present in
gpl 20-CD4 interaction surface, studies on

W erosesy ecept or systens showed that only a fROI/US2005/022801
resi dues m ght dom nate the binding energy at the
protein-protein interface. C ackson and Wells (1995)

(1950 IS8 Ere 207 HLRE BulBSar et 3B ELOIRINOFF0i T (H):683 2063 33| BBeado

o GRS DAL LR SR SRS, SR FERERL b

cenﬁﬁnﬁeb@@?hzmﬁtdr&ﬂaﬂ (@Ge @ $63@(53&h(0992)6’b4c§iur IhBRRe ey ady

d | 20
5(2)@%%%pfplfza6ww|eaal - Gbbiy iaeraniss g BB o0 £
gﬁ’% lfogra%hfc%‘trﬁétﬁlg aﬂeflj/s‘i'@fﬂgélﬁphrﬁ&ﬁnﬁl‘&uﬁlﬂﬁlﬂ kitOthe Fab
ant od

I es (Mascol a et al

porqcmh@mmhmg meaerdRbEPodnk P&B&fp@%ettah 5%99§Wé%fre 193:648-659),

1nd{c§tg§)cg£{'azl E @Jr&'ﬁ% 27495&25 8Pfe dBIHﬁB A & (4R do @ Markd 1@ pFeddon
face o Ce It toits CH4 receptor have been

(80@ ﬁ@)/wn grd 20ieTihe @D# inderéicy isrcomppisadriprag r?%@&ﬂe@rlb@é@ to gp120
{
o B0 0 il ot 1 i
congaitpbethiscuterfa¢d miakegtha mprcmudvorr @@»pdn‘@e@ou@,hengom into a small
e /[co-re
mo%{;l{q? $ Blﬁilglaget %nd;: ei%(gfamrsrﬁlﬁn o e i CIH ttl)lrjen%efvgg‘ﬁy]rﬁer}? 6 %%lh%?lg%ule
mhtﬂﬁlﬁiﬁbﬁgp lRaaE3s mtcedctionh. ‘(1129:99) (59BRADRo288s 3593360.. However, in

i G SRS e RSP AN B R ol eess

horﬁl‘éh@tegébt@%?ﬁ[ﬁhs tsmmd tmobay & fovetesidats rmglli’tgiommtatemhel biading
ave een war con

encrgh bR EOIEB Feleip dntggiter + Ol 03513 R B betey LBt e

38d.ai si ng autoi mune and safety issues. (D Souza et al.
(1997) J Infect Dis. 175:1056- 1062 DeVi co, et al
( 199850 binding @fgp120 tD{I¥) usigae mauylizpg pitops; 2lsg ARRSARTo be

exﬂoEBﬂeﬁ} b}&%ﬂi@*ﬁ@ Spittpe r&bglifYDythBmohdtldnall B8y C&HD (Gershoni et
oteins or derivatives thereof that are contai ned

al. w99ﬁ|Fwsq‘hJéY(é%) Hi8stld8 As Indeerh mihale mypnasericEnd 26 protedn famdgb
stra{grgl iy 1?0%&2 %ﬁ: \I’lﬁﬁlegdrlld RS HcRin %rlﬁlral%/flﬁﬂﬁp hé‘ut*%hﬁgg hitibodies

Env protern via the
(Maricol ptel. (ﬂr%flﬁ)lué Infent e%¥t]§3ﬂ4@ﬁ6&)dm¢é@ﬁl@al mﬁléo@mthat appear to

rec%@er&@tal &?A s tr Jré é}@) gefg oﬁll?ﬁes%gséu%cegn% fblhdS YR ¢t13£S

or a
recoibreaud leeeh ishcbwrebomeburetlae diverse primatly islatds| §e¢, eye.tthee antiomly

e L e e L
1soI&ile(riebltra'll?zrn;g&éltﬂaoﬁtrespomsm |asim@1emptcm/fcotrgcepia]mdnmld@d &nwhavedeen
S ri.bed herein
ooy iecompprriyy PEd abas st Bantf WP s Poterenc
283135’0\;}6:2 conpl ggelty buried within the gpl 20 bi ndi ng
ocke addi ti on,

his?g 1.ni mal  nodul e is .

P b absdiionally Sypompis ioreliatecae T Ch o Biie s b h i yaceine
cadfdaaB in&cthg M ahided primary isolate neutralizing antibodies have been
thwarted by the concern that an immune response could be generated against CD4 itself
thereby raising autoimmune and safety issues. (D’Souza et al. (1997) J Infect Dis.

175:1056-1062, DeVico et al. (1995) Virology 211(2):583-588).
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One of skill in the art can readily determ ne am no

aci d sequences that exhibit structural and/or am no
wW@eiod/0siond | arity to the CD4 m ni mal nodul es deBCT/UR®AS/022801

herein in view of the specification. Further, any of

t hese honol ogs (structural or sequence), can be

f utrh e the PRAEA i8R ntiGUAIkETREH Jfil&8 tHa® A8l-1eAgth @ 4asbteins or

structure and/or function. For exanple, .am no acid
derintisest theraef thiigire eeabhined BHBINHEPHPTOHES SPMBTENE BOD-HR4 RERRInS or

pol@&)tltdgse M5B8 PRI $retttably biidto,tdh @reQQxlnng&i tﬂdérﬂl%csélprotem via

fructure 1s preserved or° enhanced. Any of th
the ﬁm emutn@smgtslé¢ uln ceriain pabestiments. dee ©P4 mﬁémam@qiﬁl‘? pftiemef the

fus1on prgtel%mo é/s an ﬁ]c; g&?ﬂeéﬁges 1?r8%fo?rSEQ|IP’N(§JT SrIMBIRER! fat

'S Ccon er conditions that | ow and pronot e
exhibhie stoicmnd sﬁmladtyrtg adiD4 hinimalmiodpledt.6i A CP¥raingetic as described for

exaIB]?le Hglg[:g% ‘C@%@ Iﬁe& r]g’%tegl:? 12%8) ég ?/6):? a?\?ﬁ?ﬁéfflﬁ?fhélﬁﬁ? §arf B

deteffhinkd @y dek@ibed beeinb e‘XSSBNSWIhEﬂTI@eﬂ au@iblﬁbmlm prudéin comprisitgaesidues

o BESSHERBLL R bty L SRR 4043 20 o

addi'd@ﬁ ekio C@lﬂhﬁmélhm&u%}ta‘tﬁbieﬁpﬁphd pieﬁenden)f ardikmifidedridge between
nprove the stability of CD4 minimal nodul es as
Cysél@%"é’r@ﬁé‘& herein, the m niml nodules are expressed as

f uginer PiREEIh8 awcﬁnhlieaudyere&mine @RIH aSRGHARAES that exhibit

hi
LA RO T .
of thEAHkifcakiBn ERYitHed, a8 BANER %o%lo&? (s&@&b&ﬁl StGe ! &6 be further

I nmune responses to non- Env bi ndi regiqns o ?D4 ) )
modifiest: juals medHichiians sep affectErugieg angf%glnﬁﬁlqnt VFOf gXapinly 2pingecid
sub$tlttioNE afl ﬁklglga%ndfo'r Qgetmﬁs Qﬁf BeqhdHen9 e GRAiCHER M such that the gp120

Structira at abases, described herein. In order to
bindgmgstructuee Emeescnvs&or@mhmq@rby red autoi nmunity, it is

pr 93]: ?/rorfﬁ%héﬁftmgl&%leg ﬁse?ﬁl% ﬂﬁg%tlé@mﬁ%tﬁﬁ cAPtAnBaRally

om’non-"human or non- pri roteins. In
synﬂldsizddl @mfmbiyenhn synghekis ctomhgteldu Lgﬁermncbu@gyhett oll¢ty apghpromote
the. a r r
efﬁglgrg & eld g r{% i- ;q:eglr nioa c%n#?glé%]onqga%g&%g 12@%\%136{ eglf&%es
epifopdstin air I)BaSﬂ’IE ChAisdingsiten€ omxampteethc egnigueteincaChe syinghesized

hown, ul.ar, invas. I .
endgrsangiiog’ o i & PR itk sk U Sl e gf op? Mspie of
mufaBodsiiK e dEEVE deq@dnug.e sinmilar to CD4. Yersinia

pseudot ubercul osis has a N-tepninal transnmenbrane

domain foll owed by five extracel lul ar domai ns (D1-D5).
Thagdtbrotdgoh® NodaDa) Plyfdptidtso D4) are predoni nant | y b
stranded and have an | g-like conf i on
corTAPHHeh PN 8GR O FOSm LA ARADES g et heres the

mlrfnﬁﬂ' n%lﬁlers el @rbsdel abrukioR %rdtcﬁﬁ tiitA! He{éﬁ)l&glﬂﬁl ké&ﬁlendeﬂexhlbltmg a
tion to confornati onal features, the

cormgtlblp saniary sepctum o natize GR4p lbthis Ways the blndmg of theCCDI%4 minimal

module to Env is enhanced while reducing unwanted immune responses to non-Env binding

regions of CD4. Proteins exhibiting structural similarity to wild-type CD4 were identified by
performing searches of structural databases, as described herein.
In order to minimize the risk of undesired autoimmunity, it is preferred that the

heterologous sequences be obtained from non-human or non-primate proteins. In addition,
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can be selected for other characteristics, for exanple
i mmunogeni city, adjuvanticity and/or inmunonodul atory
W@ hb@oagwsy i stics. Invasin, for instance, i s Kknpewusmos/022801
stimul ate cellular i mune responses. See, e.g.,
Fortineau et al. (1994) din D agn Lab I nmmunol.

protélﬁ@xh@ghﬁﬁ%h héEdlbS 8 humhn plofedB3} thd afakfd dvRevel are preferably

12. The i nmunogeni ¢ nature of invasin my
notlﬁle@o serve to adjuvant the antibody response to the

exﬁﬂ%ﬁ&nﬁg& FREMRGRe o NMak b¥Brdll t@ﬁl&l@’%@ﬂ&h@ﬁn ®he or more

fragnments of invasin are shown in IGs 2B to 2J and
regipnsdd G is @@Mu@ F1G 37 Iy partiglarspopsimi PG 2 SEQHRWNOi 2 fremg

Yersha gdéﬁ&;%%)ﬁa@m I%fﬂkecd?cﬂm&uf%esmﬂﬁﬁ@o EDAT eplsHee

res ues 1 of nati Resi dues 584-595 of SE
pseddprubl@c@lois hovaNitermifia3rarz@emhingganaimiqliongyl byrdiye perag

to r td ;
comips (FERRS efé’?ﬁ%?%‘l??ﬂé?ﬁgﬁnﬁ{é’yﬁ@g% ity fShAled and “f‘ve
an I [ﬂée confehmties Tﬂi@ $ifth d6maifr hﬁE@tdr@Cm @helishloand fr-sirapded regons

an domain 2 (D2, residues 596-694 of
relaigg g ‘rsﬁfcgﬁéeﬁm' SORAME Fl G 2E and SEQ I D NO 8), domai n

3 [(DRditidsb doesrnfibnal Hanoés, &E@ohnmcpomon@pmeuﬁusiﬂ@tein
con b Tesie Ipromah e R oA et st Eeipgmarcr
1mrrN%m3@)latoE/l c@éraft&;ﬂ;tlcg %In%@h 26} ifHince, hSD(ﬂN]SABI 'tb stimulaf@ calhdar

respective show t t

IMTRERFISPAISAY ef: g%nyFr?F%neB‘f‘ e m@gd@ iqgacﬁ“ﬁg”%ree& 39@5 237;
Enn( Felt G, (@U%ﬁé@ By, W(D)lﬂ()%—Z 1B Th®Zn@tebeBlic htufs of 2dvasifbky also

and D4 (FIG 2J, SEQID
SerVRI® adjgyant fhe aW‘llhoFiy FREDQRSD 9 tBH EXPOPRIENY CRIRPSF r agment s may

be I\Hﬁlqgmﬁpg exdnfpl &G4} Eﬁélﬁ&hts &fl'lﬁ@asfnrh?é dhbRE TRPIGS. EB eIy

be In rent ordersS than they occur in native

inclidprasiflwes{7a7-g51 OitﬁEQrH%NﬁbZ fsheik &cF 16y 2Band $13Q AR AV@E6). phich
may l;%eusg 5esre§‘i§&g 1 ”[%f ﬁil ! Kégﬁué‘kdﬁm%@ REKEQ ID NO:2

ues, or exanp ers or the Ik
(shdurr in G AT end SERID N@gﬁi&nﬁysbermw forerlasg éeséﬁhlés &r-9%rof anative

CD%eﬂt%er ra§m6>rq{§ f @%z?sghnsgﬂﬂé e @chﬁlté éﬁdnﬁﬂ?l Qﬁl 965:1dues 503-595

of SEQNID HE:1, biovaviaFaG 2D ard SEQ D N(}Uccﬂqmaen 2 élaaurmdtteh 896-694 of

s BReRoh Atat ULSERTOAS B oG s o
SE@ID%%?VE g;)lzgwn WEFTIGO B gl’ifd' m?nwo 0 and_rdo&lmrm (M, @ssidus 266888 of
s N hovReat & 38 S8 o dR, MGERR PRl
NOk:M€| mgﬁta I1 g ggiﬁe%\gzl@g JshéW SorhBin&tidne bfpotypeptides chmbtidng fiapments
of hesiaielone D i . 2o SPaIDuSha L EETobE abd BRI B seo
D ﬂbWZ?’galgd 'TfﬁdDiZe]M @ DUQHRS 29, ES‘EC@%NOfBD Ni &gl Be apparent that other

resi dues 86-98 of :and reS|dues 506 to
fra@sﬁ@tsanay hovassd #ndg readrisien.rfhat rﬂ%?sﬁr%mk@%ts ged/may bsrin @pbiprent orders

tha{ h@}gn ﬁ/ﬂ r PR ﬁﬂﬁ’stnhg o, EXERRY BE HarREPSEDS, D @/ driTsd) UTRS |
ro termnus to ermnus

fragments used may also include additional residues, for example linkers or the like.
Furthermore, the fragments may include one or more additions, deletions and/or substitutions
(e.g., peptoid substitutions) as compared to wild-type, so long as the overall tertiary structure

remains the same.

32



10

15

20

25

30

the follow ng polypeptides: residues 737-751 of

invasin (replacing residues 1-14 of CD4, depicted with
WG 20608959 resi dues 15-85 of CD4 (dark gray); PEFUS063022801

584-595 of invasin (replacing residues 86-98 of CDM,

shown as stippled bars); and residues 503 to 595 of

i n)&@@dr@m?ﬂg' f8bn %oﬂe)éﬁles ke de§iBned ROMBrisiOthb D4l afoyule in

rotein i ncludes, fromN-termnus to Cterm
a chff?éd pr@Mdé@vbhgarw frpmnsntspfdnvasias Fiftre aﬁ%gs%ﬁe’ﬁfnpﬂw fusion

protén%’ ﬁ§él@se& 'h@t@ina%‘e@ Qlsh, SRS, 1"[‘"513 r&ém Gldwn RENGCY adludéd flom
stripes): residués 15-85 of dark§%é€¥£8 resi dues

N-teBBiuS BEC-¢Hrmilryy ﬁ@.fﬁllwa@pcdwq@gdeﬁ I§FigvRS f igyasgireplacing
remd%lag 14 3% ((Zfi)télgj %d%gs Pf'ﬁ%f cBd gC]ﬁ@ﬁhf#M?lSm&Q& t Rsi894 591 595 of

vasi n C shows anot hér exenpl ary
mvapm (Qteelanmg In@tdupfn%i UL D4 e mesiduss PRI D 86 of Dvesipireplaging

0 pol ypepti des: residues 737-751 of
13“*%%%%?%§fﬁgg%50|ng resi dues 1-14 of CD4, depicted with

g t8 E[(ﬁ;&% shome sanaith&rsx&ﬁpl&ﬁ pocite@mt ndladés, ’gfpm)l‘ﬂ “termggs thfes
SR B B SH IAE 8, R 0 B R 114

CD4, ayisted withisgipts)gesiyes 15486iof 8D4gteokngray B resiuot FR-595 of invasin

RN T

(ligffgrdyfvasi n (repIaC|ng resi dues 1-14 of CD, deplcted

with stripes); residues 15-85
r e§1G B showa angber e %?F%"*W@bl“gg‘ﬁ PR HEkhbe G
ternﬁﬁug@ﬁ%?foll%ﬂﬁl%o@?elﬁﬂbﬁ @ésﬁﬂe@%ﬁ%l oﬁﬁﬁaﬁlﬁﬁ‘eﬂluﬁﬁg Reidudsa-14 of
of invasin

ray). not ed_ above,
ODheerigsAMBHETTRAL eE RS 19150 5 CTHOE BV Eres Sheeg invasin
(rep&@fﬁgb@suﬁié?%& o Yt @§4 Vyh&bn 84 ABpleP AP BRE lesiggesSOR kbt hvasin
simlar structural characteristics. The fusion
(lighsrgetyei ns descri bed herein may also further conprise

ad (i-uI{Si %ﬁ Alowd %Hot%x&ﬁﬂﬂ%@%%téﬁ%t iRl iER8 NRhiReto C-

antlgenlc y epti esfromone or nore
tempmshtbgﬁarhlswqrg mglypentides sesidues €3V-8d ofjinyasipi@eplasiay/residagy 1-14 of

CDéfa %ﬁ?/lﬁ{eegzvxll %ﬂﬁ)%ﬂg{?&dl%’s l?%t %rdlﬁl)(darh gﬁgz%@(ﬂi& %4959’5 of invasin

as cy oKl nes i nes and
(replack, restdues 86-ARf €DH, haho‘thJsss gippled bare); andreeyiditgsci0d dce79t5 ted invasin
(hggnvgﬁolypept!de.to which the CD4 mninmal nodule is
1e of binding. In this way, a single fusion
pr CHIGi 8D glegwsfyharothene@mpany EjmeirCfMt indludespirombetigtnginus to C-

S S BB 2B P R PP 114 o

CD4 m%pifctéﬁlvﬂﬂh sﬁipé&)@feﬁlduésQIS ST dak gray); ragidues 684-EBof invasin
or, | no

Prot,
(repflarc%ﬂ{hées l8ﬁ 98 é’BfQ/D“ELGW%’F %} E.X%&té)s anc’P residues nof invasin
(light gray).
As noted above, it will be apparent that that one or more invasin fragments can be

substituted with other polypeptides exhibiting similar structural characteristics.

The fusion proteins described herein may also further comprise additional non-CD4
polypeptides including, but not limited to, antigenic polypeptides from one or more
pathogens (e.g., viruses such as HIV, HBC, HCV, HAV, RSV, influenza etc or bacteria),

immunomodulatory polypeptides such as cytokines, chemokines and the like. For example,
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The Env pol ypeptide portion of the conpl exes descri bed

herein can be derived froman envel ope protein,
wee@besasdy from H V Env. As noted above, the PCWEEmP#022801

protein of HHV-1 is a glycoprotein of about 160 kd

(gp! 60). During virus infection of the host cell,

the ﬁﬁb@ rolteﬁn flaf ﬁ%ﬁﬁe B B pblyp&itide By O ERER T Omfrah Mrgiali2Gs

he integr menbrane protein, gp4l. The
capa,b&rqfubemlmgs Ia%eﬂhwy@a single fsiep Ripiainepn g%tl%%&naf?ﬁ@-CD‘* minimal
mod*aleI c%)ﬁ%[exqg eMiokd &)ntopé’é‘}é\le@leﬁ g conlbaRine gﬁ(ﬂ%ﬁﬁonﬁf 191V piieptides

the surround I ng environnent. As there is no

may@dﬂsbdnleemftluc&sitlra@h fision Pseteineton exspipEoons vEmgEUAl Gagr B¢, Bisk 26/
[ e e K EitQferdds i Ons and i nfected
Kev, ]Sﬁtl ?’V@Jf %Hé%lta Jgg th y éﬁqseg (|5 ncl ude gpl 40
poI ypeptl des. In certain enbodi nents, the Env
|de §Qnponent of the conplex is a nononmer or a
#)é?% yr?e erserred enbodi nents, the Env pol ypepti de
C offheBenpolyseptite pirtigonfeghd mnﬁrﬁaxepdflswd:@pthiewm camlpe derived from

nma seque o recur sor f
o SRR PR, RELE B £5, 25N o
HIVel §.a, glydoftotein 3f abbutl 160 &d Iﬂgi1l60)’l d)urlﬂg biruciafdcton &the host cell,

0 7. Th 20 am no cl udi
ep 10 G s g N PSS P B o RGN e g ot
gp4 BCTIES '1 @@ﬂ}on Tib encheled REEh eifans) Al raéHSrafPBilagXi df&irﬁ;lnywﬂiﬁe the
N-lin ycosyl ation sites that are c ntoqv
gp12¢ seﬂwﬁntapqotruﬁem% thesHueHdEE TN st ey By gepipnt

attad}ABRt bdtREer BHREH MAIdpa b fRee GBI iB el Sl Al tHRSUERRIof Girions and
am no acid Substitutions, insertions and del eti ons as

infegjed gllsn Esy palypeptidgsangyi alse inglhds apidq palyrsatidsfost , if not
g'b: pod céi&yn ARLMRERE B K6 gyssaﬁae pan@p%%emeof&ﬁeecompleﬁs S

to bind to the viral receptor CD4. Further,
morngjriey nmdﬂtneof Intpinefersad ampodimattss g Banpagpeptideggmponent | is an

o PEPAPER. iy A0k SR by oL EAUP oo

suc
HIVd s ciheteenftbioiSF2R amph ds kiown\\6r<08£3508: | ofHntstriatipnal Publication

' t . pol.; i de-
o L pa T S
fronf @ppgmhﬂa@bely ahtieo &aids 1pH09% e polypepide nehtains zmpmxhra&ela 24 dl-linked

oo SRR SR ELREE) DRI b ST

theit ﬁ@h@ﬂ%&mypélﬂdlﬁ)l&:blomﬁﬁ cOﬂtaithtSﬂSNeS}mhﬂdi an SL[Be’SmﬁmsI ingentsons

structural features.can be. given here
and QeleBiiaie Lo Gerssainsy DRoese 20 B sk Friak ey PpIvpaptide

seqicREesPidsciva thel veMys'Ohbilityeo biaaedihe gﬁaleécebﬂbﬁcme Fefilier, alignment of
di scl osureand the art can. det erm[ ne corr

the srapP 3pid sparepten oF By Relypgpiidafany BTy Varigng g tepnl%iﬂ Flative
to o’fﬂeyvalrﬁlﬁisfsglch IE!]; Pﬁ(BSZTEs ddskrifled Yor ckhnyb& in Wrib\d893d4d. Yo dther

US4, other H V-1 _strains fromdiverse
em@dmwﬁeﬂv@@ng pOlYQ‘EPé‘fii‘/ pBprisgs aheligamaricor o Eny, forqxgmple
ohgértnéx% 4@'(8' ggizi.\()gr se subtypes (e.g., H V-2uci and

HI V-2 sim an i munodeficiency virus (SIV).
( Sde E@v @olypemtnd@ besnd, or geraplexsidito te fysignrotisi dpseribed hierein can

be d]e9§<§c) anyﬁéﬁgg'ﬁl i"—ﬁvtls%llatéé, 19l % n%&Jf} &k ﬁol(a@s,'ﬂnd subtypes of

these isolates. Descriptions of structural features can be given herein with reference to SF2

or HXB-2. One of ordinary skill in the art in view of the teachings of the present disclosure
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Fields and D.M Kni pe, eds. 1991); Virology, 3rd
Edition (Fields, BN, DM Kni pe, PM How ey, Editors,

wa 2®6/08495ppi ncot t - Raven, Phil adel phia, PA; forPEr/Us2005/022801
description of these and other related viruses), using
for exanple, sequence conparison progranms {e.g., BLAST

and tﬁ@ grt @érh&ﬁe?mﬂﬁ%gfréﬁgﬁjdlﬁ?l' ?ioﬂg inQ@thel HEVItvhifidrESlel g0 Rsobited HIV i,
nment of structura eanﬂes{e g.

L Pro ram\;&lch .
HIV-dswh‘éW -hrB. FiV og BAY deddVivseid rdavsisn HINatuse giher strains
from! el sty P es?é? eshbtgﬁ&' RQﬁrl)ughT@ end )Vt v-aRirias Al diverse

sequence nv Xfeptldes can be based on an
subtyey/(evgar M Ruc: Ard KA ﬂucbh@n sijap Amprupedsiigisncy Hes gy )- (See,

e.g., R/(?IIOYO%S pbtrh %ﬁﬁlogw Jgglélg%? gf{ng%ﬁzgaﬂzé}zt&l%ml@g})eﬁld‘@dﬁttbn (B.N.

ston proteins herei n I ncl ude
Flelch@dd DiMnEhipemeds. fIP2BE Viselegt, drd BdtiongFields, BRgDdhEaipe, M h

How. ee{b ? I § Il%‘ba lLlﬂp.rl}‘L ol %L/erg L‘nfﬂde N, P&dﬁu 5 E&ng%t?c{ﬂ%f these and

Yut'i ons ese nodifica |ohs ‘may ber at e,
otheaslatddratugds), sising fatier @uple dequeb@gompsiisn pmgrmgl(ekge BLAST and

otheﬁlg{é%&r]l%si Eerélgi%rd?egl?‘ﬁ t 5%% 3 i nrglt)e(:ré :Pg:sjcé*é{ctgr%ﬁté%t{&egge 2.8 @ program
suchP@ khep e iB"deodran tle)scﬁbiedllﬁm]in that cmutemfy ﬁ:ﬂw‘plneglbmsam”ﬁhe dchel

nDdlflcatlon ch that nol o tivity
amm(o acyl seqyenees hmll:'tsrv ppgrpeéqu[}d&q %ani b%ﬁ’?? O 8]81%/ :[ A é/%rl g e to
t has R@ﬂh}ﬂlﬂeﬁf@hbﬁj §r)otelnﬁ; e Enk pslypepSilesitoand Yy aridiortube] in complexes
peptides are

. pol be, used l,agnasti.c
with el BEAAT T IRELLETBE B B s i TSR S F patre
sequ@ﬁc%cidcﬁ afadRiRAINNEAR] REtTRY QBT 1S 20d suﬂish@lﬂﬁiﬁf I"Rhese
onpeptlde Production The CD4 nol ecul es (e

modjfjcaiionsggydiesighiberaie gs Mughéttggléch&dﬁga%ﬁnal% lohgla&h%acmdental
suchpa]‘%ltﬁlrel?ﬁtﬂa?lﬁﬁl cf:@lYmHQhﬁ(l&%Bﬁél ‘é?e%tsa"’[@ﬁ ySi XBmpR! aelmRs of

resent |nvent|on can pr o duced in any nunber of
polymaysie & to bofisagtin gaecine @ome@smqah dharmpdifigationgmust be such ikat

1mm%H&8%Eﬂ%@ﬁV1ty (gcg,htﬁg lcllylgg% Eﬁﬁ%n@ﬁ@b&?@@sﬁ)eﬁs@:% Hl%'pﬂ?’peptlde) is

reconnl nant known~ in the ar
not logtg &irdlilarty) 1fghﬂmbipepnded ere(p bbwsd Eudidgnostie purpesesusieenpability

mustbe rgk \(IIWTE eﬂﬁ‘&g@ﬁ}gn n‘P@éegtrdQ%BE% I?QR:DIP SPLddR lﬂcfgno'nféhﬁ Eneocrlfgoﬂl@lqc

raries
gene(s) encodlng t he pol ypepti de. The gene can then be

furt Iiﬁ? h g usi ng standard techni ques and, e.qg.

re P F%?? 2SS enpl oyed to truncate the gene at

deghe €®4pﬁxﬂédu&@$e of CDhenifiyprbtein®nairhCHe hetervdeous proteins and

Sim]arly, can be ted directly from
polypendss ding b BSUES TUmtuF T AE oS B EeL it st
produBédRiaflyl 88mber W€ tasal RuTevHAdh dﬁe(\tfélﬁlaidvﬁnnali&hrt hes equence

further manjpul at ed to oduce the desir

¢ iR TG dhe R pepe i ARGt Ui feCpant telypiangs
weuq&%%lupme% Q{thtsesgy?d QUESHUIREHctpRotRD ta the dRled sa@d:cmnethe

DNA. The genes encad |g€ t he conponents of the {éﬁﬁ

knoyyp 6¢ERRSS aﬂaﬁ Bolysplide,f WisEsstang égedéa I8 SRR E e dPNA libraries
for tﬁ¥ g%ﬂ%?g bf@Ing thJRPRAp@RR. e g&‘rfé%.‘ﬁ‘th%ﬁ g ﬁﬁﬁl%lslsolgt@&usmg

i de sequence can be designed with t
stane\epp teshniquesend.cabrrgstiiesiontenzymsa r:mpheumo tamﬁ@ th&cgm at desired

port?‘o%%1 UM ?ulfjféﬁétfl @éjquelyg.e Similarly, the gene(s) can be isolated directly from cells

and tissues containing the same, using known techniques, such as phenol extraction and the
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conpl ete sequence is generally assenbled from
over | appi ng ol i gonucl eoti des prepared by standard
woredokogsand assenbl ed into a conpl ete codi ng BEQUS2V0£022801
See, e.g., Edge (1981) Nature 292:756; Nanbair et a
(1984) Science 223: 1299; Jay et al (1984) J. Biol.
sequEh@ Murti? FraRitidted B HOURE R dedited thuhSfohs. (Raee. 4 6kinftodkkt al.,
Reconbi nant techniques are readily use o clone a
suprgfpea deseririion gt ekrdquse pesd tpeyp epd rsaléteg@?\ ‘that can
t hef DG B8RNMNE 88mpdheisbf Bie Bsidn ot BB AT R poBipeptiies

appropriate base pair(s) to result in _the codon for
can lterr@oql}@sd pyahetiealliobaged en ths&%qwnaseﬂlltfﬁélﬁ@“e Thg Hugleptide grugpcee can

be déS!l%‘ltE{i g/ltﬁ%he Ero ﬁ%@ cBRInS for®lelfRRichRg alﬁln%t&@ﬂgqueﬂcefhesued The
or can enconpass several base pair

complh‘arsgwnceﬁkls gmeméiv inseempledtftom qverlanping-nligenyr dsedesprenated dpy

stan%aar\c:i g%%ho ds %q%e E%q iflb 'ar&?{rlglte%%gdlgg Q{c#ugﬁ%el ﬁ e,l, @ g.t, Eﬁge (1981)

€ sequence (genera
Natiee 92360 Ndmbgr etoul t(h%4RlSl@xeme Qo329 Jayaet ab (Y98ApE Batlclem.

t he £ of the m snmatched
25955@?§%nm¥ﬁ (Hﬂg?%%g%?%gkygde speci fic by keeping
pr Reafmﬂxmgﬂebhnamﬁs hasendiipned$o ¢tlbwa gint khevdinglaaticvted y

pol yB%{{{Qg gailel %éan @ergbeb leﬁggxﬁzeg?n %P‘S b( { agtla%%%%t net arppropylate

baseARR{s) EAlebidih theRRoadroRothe desifed Emmotacmn &ﬂucl@& tlegEsan include as
oller and Snith, N%thods En %ﬁﬁ?% 100: 468. I

11tth3’r5|0ﬁ%PaSé>Pﬁlér?§fF%¥nglas° é‘?&eéﬁf"éla G%WHE’ GFREVHEE SCYHR

baseﬁfaQQ:H% & | Red:HPN thd ABRGERA BY dfR@dlubiag ButighacheDimer
erlvef segregati on of the primer_extended stran

that bdrisizes & t){lSéfllfé‘EtfHU@‘ﬁOttd&ﬁe%’én“&dé%ﬁfﬂ lly SR ¢rezesppneling fo the RNA
seqtféHéleHt a ki pﬂlﬁ?ur@ﬁel@w tﬁli/ebrﬁél@ihgzt@ P&‘Qtu% &hBe m-EHﬁtch@cFJMMdiU &he

|SO cab gener a mul tl p0|nt
primen tant hegnade sgrsific by, kgepmmnnPréengskmhaém@nmomﬂpn withiggelatively

narrg@thlrmﬁ%ﬁ&ib I?é‘ebmg% JéSI x?t%% c%nt@ﬁQ'QOca@aC &£, rhgms et al, (1990)

sequences or t pépti des have been
PCR Applmae«zhsoPro@wis ﬁn§mz@wnaltciﬁe;ym@an2®@r endo¥raith, iMerhoda fiyzymol.

(wgggga(f xtepfvn%tr OfeRart @9&&&&%& DN B&gééfa%‘ th ocwc! élorR:@ and

eachings reln é variety of
clon¢ecdntrising the aditaiel PNAy perpreil tesegeagdiiar offthsprimergrigndadisgand,

selegﬁﬁgcﬁeﬁ gﬂ g%ll : eag?q%{p,h%ﬁ Sk 1%;51 ety 51% Lrne? F&Q%ﬁ)‘ﬁdﬁgﬁ(ﬁl probe.

i Ous CO
The REIMIUE Isabb iapisialela fadengatigdnuliipie pmnﬂheﬂaﬂmsaﬂcb e.g., Dalbie-

het er ol ous guences -Lim.tjfag exanpl es of such
Eﬂﬁmﬂﬁ%ﬁ Azﬁéﬂﬁgggﬂggggﬂ¥h$ﬂ%%kéxanples. Nurrer ous
cl ;@:mca g%dﬁ@gﬁdeqmc@rmr the awired @olyﬁb@ﬁ&esdﬁvskdeh lisolaredtdne

ar and t

el ection of te cl oni
synpesidedy hpss o DR GIOEH it abl ELDn R eRCCB O SRS A il be
apphift MRS E@acﬁlﬂgs et iaReldeReich @F ve @l |eﬁcd&fﬂg@i@lybb}ﬁbde§ﬁfd/or
transform i ncl ude the bact eri ophage | col i Bgﬁg
fusipyEprogeins)can pogsperpied by Ereatipg mﬂesimﬂr%@tr%é% which @%%‘1'?3(/ in
varlt(:)@scctoﬁ{t)nﬁ)aonso@ﬂlnulzfé@tléélreﬂé'@dﬂ%%ﬁjél Yothi BRAGIAY dn@)hetefbﬂo%%ﬁﬂ

gran+negat|ve bacteri a non is. col

sequpnees AEYainiities Gagpiss |o§§uch sw@nat(oes arghiscusprdiinghiFyamples.
su *ﬂdn’lér&.}s clo‘ﬁﬁl@%e&tgﬁ%é M% 'to 191|05166(;lf skill in the art, and the selection of

an appropriate cloning vector is a matter of choice. Examples of recombinant DNA vectors

for cloning and host cells which they can transform include the bacteriophage A (E. coli),
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(Streptomyces), pUC6 (Streptonyces), YIp5

(Saccharonyces), YCp 19 (Saccharonyces) and bovi ne
w@apolosdsa virus (manmalian cells). See, generBtT/yS20DH¥22801

Coning: Vols. | & 11, supra; Sanbrook et ah, supra;

B. Perbal, supra. Insect cell expression systens, such
pBR@%Z @La%zt#z)oymws:m/(sg 08), pleT B 0k Hamtndoatitebaserig)f pGkilob i n

e art and descri bed . Smt
(eramesess VA gRAETA N RITR EepeT T4 tapit o RVBANT BOP )
gran‘}ﬁééttl(lé-ga%?e}la) Mt i 2l riandBami sl pBDY (Baczllus) plJ61

bacul ovi r us/ |nsert cel | expression s St ens
(Strepermmse i RYG6/(Savriprzgssk Y (ﬁmchﬂr@r’wefsy afEﬁplPM%Fh%P'r%fes) and

bov1h9§5;§1ﬁ&g§ﬂrus§|%9m aﬁzgpce% S6Y 'g%rol%y DASXELERS I, 1 & 11, supra;

are nown to those skill in the art
SammkdedcrsuMQcBlmrbaé sgora. U, S. Patent Nos. 5,340, 740;

R

sklllAp |Iﬂe| aticetnid descNbed IEROS 29n81Ss 8nd SAEitl gkmgfkgﬂgulnamldfw@zment
Statz&rg F;{;)tégtgolg% 1?;?{ 1 é)?jb) é\f\;laeteré (fssagﬁ kr%ct)}\llcﬂn gor%?ﬁ]mn]u?/&s&? l:éll

expﬁﬁcﬁf dybredls hra commgrciallyeastabledm kit famBingn,neer aliwg InvBengen,&an
ny

D eds., 1989) Butterworths, London. Plant expression

le%‘i/gf\errs can al so be used to produce the proteins

degghidned ef@Esion systanedrahlbyknosuab tisyes bkl mslea art and described

Vi rus- based vectaors t ct II
i Pl s> oot AR Lol B4 Fot e issie
ﬁn Pﬁeﬁ No EP r0178717 180 B @k uropeb Patedi AQpEicdtion ([%935()3251 813B9WO
and land et al., Arch. Virol. (1994)
03/01139151a@WQM%66%stens such as a vaccini a based

' nfﬁﬁildr%néécfe@ﬁﬁétﬁ%drﬁ’rﬁalﬁﬁ stIERprasio @ﬁfefnisth@éjalédkn-l;@ﬁﬁh the art
. Mirol. (1993) 67:4017-4026 and Selb

and dpscrlbgi 1n&;g; Ye egtptr@qnetzg Engmpring (Banegg gl qedsq 3989\)\,]3'1%{61'3'{)@]&,3,
Lonla d use with the present invention. In this system
s are first transfected in vitro with a vaccinia
w rHlmlt exquosibh AgstAmstdanalse bewsgd fo praduds des ripteinp Aesgbertherein.

hi |
Gengh s%cl)é IEE{'E{;Q}% El'se% ﬁg{sg‘qa?e% %%{s@éﬁa&'fe%f’ lgﬁ(t%emllltﬂ ﬁétér@logous

Spe transcribes te
genéxe diorr A estptiamaistdrsysteniek cvg. nipriarek elctMajan@ek |(1:~99é} &209-

t f rest, driven by a T7
221p?®?f€ Cgfang%ﬁay %ﬁyﬁ%‘?% %%gtszged in the cyt o)pl)l asm
fr omil b@tenBCaich hda vaceint hamdombcmmﬁtansﬁeanmcsyst@wstdlmrlbed in
tran cte .ot s th I i nt
Togigt i 1 B AN 2001 T Ag e pebSr! et herge aRD ™ °

74: me)ts had3, prinyise ﬁﬁd ﬁwwﬂﬂi @b plesnelnyeitioandn Gk systenf aflb ars firet
oducti on guant ities o

0 RNA ang its .
oG d P ON A RN SYUS S pERal Lt Pl s ciieraplese T7
RNARR Y& sE 01Fh1@fool§ml§fa@67&§1ﬁf[ s ekqRQRGPRifitydh 1t i biile tl(ilﬁsﬁflbes
bact eri al expression) J opt.ionally,

templagss beas e IO pFsy FRUGs IMEACHPT OBl oK BTGP Wih the DNA of

interest, driven by a T7 promoter. The polymerase expressed in the cytoplasm from the
vaccinia virus recombinant transcribes the transfected DNA into RNA that is then translated
into protein by the host translational machinery. The method provides for high level,

transient, cytoplasmic production of large quantities of RNA and its translation product(s).
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el ements), so that the DNA sequence encoding the

desired pol ypeptide is transcribed into RNA in the
whomb/0g®rd transfornmed by a vector containi ng PEN/5S2005/022801

expression construction. The codi ng sequence may or

may not contain a signal peptide or |eader sequence.

W irhe $A€ o RS iR BeicBiitrol BOA ProtrideerYiokdnad bidding site (for

occurring signal peptides or heterol ogous uences "
bacterinh CERECSSISBLANIL GRiiQBA IS B RRETR SRR LRSS Bty £ gontol

elen‘gﬂéf s Hlaptﬁ§ b‘I\M Qﬂ%rﬁtz b&@@hé ﬁ{e%ﬁﬁeﬂ f@ggegﬁglg %s t@agﬁc&rﬂae@mﬁa
RNA evqib@h@égelll tmlsﬁqa@ed hzm veatpécqwtmlpg this exgression ¢amaireppn. T

|
COdll’lg Qeglﬁgnce %%&%‘thay A5t &F[E&n%%{%%ﬁle%gg%éggjs}édggi é%q@éngé" a‘W ith the
presetesnweaﬂmnebmm temagirilbiwofuring Sgil Bentides @fhe@sqs@g@ggf;eaﬁews can
be uﬁe StL% etr Feelqﬂgﬁcg dHaNes m<¥ %Ji 8{7 lth\é%ogtﬁré ég&-tlg.ﬁ %@foﬁs\lﬁfroc@g&%g See,

regu S are
e.g. tUnBsEatenf Nek i4]431j789 t4h@5ai31,,4 ?d|8d$9éx Swghl segueinees linediesiet iy aee not

imifil o6 e T Badenons S B2 ik Hee MRS AL BRb L PP P
lt NOlthed rigglatdﬂﬁsqqnaﬁaemm@ o & deelgﬂnlleawm:ly altoonfoo tagdlatigi bﬂér
pes .0

ul atory elenents ma I e i
PR Gtedt e or BRI G Arih s L i BUF SRR rilacory
sequeRtds bR kns R A USMEQSofRM iPthbeft, dndgnhmples Yiclaaxtierodtchmyse the

be ligated to the codin uence grlor o |nsert|onw

expiopsian ¢ AeRS (Grbe DRIV B FyPOTR P LU ST &l
mcl@cﬁné:!h@ BREdE bELlebilatoRf RnpBuRi UB&ESY S of REhiators dlahents may

[ ready contains the control seguences and an
alSOé}ﬁmsp‘ﬂllfa‘lhé Ve@eN fqr@Wf@%lP gphtageer SeAUSBIFE- cases it may be

beefglté ?g@% ﬁéﬁ'&@é i &ﬂ?re%ﬁ’l%oﬁ%eﬁﬁ&ié@sﬂﬁ@y &Q1%f:{ééﬂtto itk co@Mg

he contr ol sequences W th
sequEppr DS faingertion gt aavecion ; Altergativelyothggpdingsequense e g sdgned

dlreftﬁa%lgrﬁ%e%ﬁ%%% M@o@ﬁﬁ?ah%&dﬂ%ﬁi ﬁg%hé%nglese&ifeﬁ%raﬁ&jarby

a portion - of sequence encodi ng the
appmmnﬂemmumbmnmnsertlon of a sequence, and/or by
titutiaon. of n ' Lt Al
secianng 70l sy AE Be s o nRALRE RebAcqsD el may be
attacied e the esntrod sepjaerass with the dpprepriasclomentaigeries itsmaimtain the proper

reac@?go ﬁ/n nd. g[}/}%tlglgtg %b?s@lé cléls &e}%?/ hgprtegf(e)rf:c%)t/ he %glgti?qeof%éport%%rg? fiRok
seqidice ﬁicﬁdﬁg:thd prdtéin) e} ingitlonrnf a Seypece, dteor by p.lhssmtlolnof one or

vect or { used to nsfo h
morg @i Sotde b e askgts ol R Rgerou SR RE B Geies svon
as sﬁt@-@u@e{%ﬂ‘dﬁu‘cﬁ@bﬁ&sﬁﬁre&ﬁ&l lab® A tdihosskilfeain aﬂpS@ e.g., Sambrook

manmal i an cell |ines are kno nd i ncl ude
et of. pavgr ANAAanipsl Yolp- |Iﬁ%%11»a9\1/6"‘ﬂmg’ﬁflgwfﬂ{lﬁfﬁ ’é’?zﬂﬂ% K2
Ty pﬁlegﬁﬁljeéﬂo% Vebtbt BEhdn@Bed(tbibhiakorn pﬁ)‘farlat@ Ubst B€Il. A number of
limted to, Chinese hanster ovary cells, E
ney

appeapripts hogiapls Tenwsstvath he eheus sxs@m)ar%eém lglOWﬁo FRiesamp
mal‘gxﬁ-‘k}[s%éeg hge% e}rm%’the'\@tddna ugﬂfcfé){m%i/thl%d Ké1HIRRY available from

as wel as others. Mammali an
the American Type Culture Collection (ATCC), such as, but not limited to, Chinese hamster

ovary (CHO) cells, HeLa cells, baby hamster kidney (BHK) cells, monkey kidney cells (e.g.,
Hep G2), Madin-Darby bovine kidney (“MDBK?) cells, as well as others. Mammalian

sources of cells include, but are not limited to, human or non-human primate (e.g., PERC.6
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sources of cells include, but are not Iimted to,

human or non-human primate (e.g., PERC 6cells which
wW@e@odewsy i bed, for exanple, in WO 01/ 38362 anpICENIS2005/022801

02/ 40665, as well as deposited under ECACC deposit

nunber 96022940), MRC-5 (ATCC CCL-1 71), W-38 (ATCC
cellsGBlich/dpd destiiied] fof Beite, ilWQ @1e39352 GATEO @I/40666) as watlhan

nb ki d 'l |
depq%@%ﬁ%}ﬁ‘i%ma%s&Sapreéer%@m%& Y-SRI ECIGGh 17 yeups
(AT@@ :dlch) 5E) Ofﬁiaml’élﬁﬁﬂuﬁ‘g dénsemjcc 0DI1%6), G érﬁblgomc cells
S), S eep

(293/&?@% &!BY_ r@pl ceI l's E&om do ?‘!neivI
monp§}\ﬂe&g§s 21?01‘% @&V %CMDhﬁdce'llﬁb Merc))?d/ogéeEﬁz DC(I@EOHS &agh dog

er cells 'such

kidneys) A%“CC&CI@H| VBCK. Bikal ek P04 4@905(1@1@1)@@@%4)600 2219
WREoARIRH N Md%ae%t el éjeh ;iﬁ{ek 1 sn9cfh as BHK21-F, HKCC

as dézlfeve pment al  stdges, inclu or exanple, adult,
cellsn erdﬁiame harﬁmravlv@ryamus EHisr wls))mmdalwyslmpb@é@d domeetvids variety

of deve[:c)g{?er?tal sl? %%c.?%f%fo é)mnl&)ﬁé (%J(Pt n&%t&@?e?hl Ca%ldl ﬁbé& g.

ch A@iae ROUECHS roji oelisdndludsy i hgios limiéd wk@mkemwlkscﬂﬂgc cljelem
cteri al
embB2p1eRlelrce e e 11X s ef Pl pB R PesS gffpiiglbpyonic
germiSis))i Bimilaklg, acesiertostexywhes &i aii, Ba«nﬁﬂmlubtlzlsv aﬁfe%(septococcus

host s .usefu n the resent nve
s RS A 0SSO PePh S A BT BB leen
inve&i?&ﬂih@i@dd’fﬁhér(l?za, de?m&aﬁwla& cp@lisy i C]abw?z’a albicans, Candida maltosa,
uyver onycesfragilis Kl u myces | actis
Hanggipip napimetihigs £ uymreWCéi;fé\g&%f ?{l"yvgeﬁﬁy% e r@f‘gﬁ%’é@”mo”d”

chﬂ?(?ﬂtgﬁ)rﬁ %h?‘@fa@%r&:z}cbpﬁﬂmﬁe'aﬁ@ YatB%RQpoBatd. Sinéedt cells or use
bacul ovi rus eXpreSS|On vectors include, inter

w1thd:rapldov1maé GERICHIOFSEOTS INRHAS iy iels A AP ST ASR Y e AL OISR x
I B @5&3}?&1 b |90 SO ADREIBRS L1 Rb-&h-adipsighRan da,
Ca Ml&a‘fr% opl usi aoﬁq%. Dependi ngl g%g%ﬁe ejiggrlféssi on
TricgyEuséamwiand host sel ected, the proteins of the present
in ! ks of th
| TYRRBR S REAAUGRL K OB GRS o e presn
mveumtearre pmduheti iby rgsowmghcebgells trengferoted ibpi an Pxpirension #g¢tor dgscribed

resse o a
o R oGRSl S PR, At
applepﬁa:td ot qonﬂmmmemamﬂlhﬁhé sinll phihe prtod uction of an Env

poty BERTBESPb A AR S R G S R helyprice e

tran%ﬁﬁeau cBlly ﬁgmteah@pgly@pﬁ;dmcdmt manthb surrdmndhugi sadian Cetigin
ector to enhance s ion of th rote
reenfgiy SRR T I AR L L depg S TBGe fomtion BEFEPoleiba)
produBR &8 ex @S¢ BSIfEa tiie plﬁirﬁhégﬁl(aﬁtl\(a@rQTPﬁ) leslef Sejlience, an
sequence or other signal peptide sequences from known

inteeferon £t Q5109 SigRMSETUFECe oFREesdgnal periids sTapprest e kppwsreretory
prot%i?lg Tl{%es@ r@@d g§l§h§kiﬁg pid¥yct 84 @LSbd RORRY BY Gsti S RehhiQRA

erein, usi ng standard Eurl fication
desaribedh mrquefsr eaoirlaysingistandand purificatiog tec

to, hydroxyapatite resins, column chromatography, ion-exchange chromatography, size-

niques such as but not limited

exclusion chromatography, electrophoresis, HPLC, immunoadsorbent techniques, affinity

chromatography, immunoprecipitation, and the like.
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to, hydroxyapatite resins, columm chromatography,
i on- exchange chr omat ogr aphy, si zeexcl usion

W@ booorsosgr aphy, el ectrophoresis, HPLC, i mMmunoeCiBU519651022801
techni ques, affinity chromat ography,
i mmunopreci pitation, and the |ike.ln another
ermmmormn Embdd‘mﬁeﬁt[ tansimfommdd celslage disreptel, ssing tieahicalgihpgjcal

or me aplgzﬁ y]sg tl&oqeye %egif:eao E t)cge %epfcideé:zh gcgnv) ugstgnttllg’lly

intac$. Uih&ﬁ@[lhllaﬁbl{)béms&bﬁﬁlto bd dHidigeidyl rehavin@edimnags fam thd &t wall
be obt ai ned by renovin onponent fron1t e .C #

or e bRt 1 08 (eSh OF CAREHOT SBBT BT e BRBRHIS 15oEs S

polyPeiM&NYc8urs. SSih Iﬁé%lﬁﬁds hiRakae e tdhod o spaliyde pitiagdésre descrlbed in,
occurs. Such nethods are_known to those aof skil

e.g.. Pheleig P ifeationeptiediers wbliracrical dpgroacipllptef - Harris and'S. Angal,
Edspﬁbbf'cat'on Applications: A Practical Approach,
E.L.V. Harris and S. Angal, Eds., 1990). For exanp

meFersdample, miethodsof Hisypided ¢edls fusygish meﬁﬁrpswﬁ@\ﬁmé@@ﬂ@lude

but Aré]}(cﬁni u%&‘ td 9&413:’891%11 Qluﬁltrgsroﬁlcgt%n 5%1{9051? q|1q519 ‘or §(9ﬁi' &%él@tp heat
rasoni cation; agitation; Tiquidor sol

treatencmr frsazomha“h éasncqah@ntmﬂlve deeerapressidnagymatie §h<t9<lsatr¢a@nent with
lytic en?yme% 1nc?udqu ?&ﬁ%ﬁ%gc‘ %fcﬁ) O trﬁﬁéﬁ%@ﬁ@ﬁ%ﬁ! an'drl ﬁ@ Lk th
treatment; amd the dﬂ&é detacgehty &mizsphv&nts abdbadsibile s@ta,tmélmtrr dedneylsulpbate,

. nts su il e t
il Pt SugAOF o i ARRR R A SRER Pl Bl gy
mattaxafﬂch@blé &id witlclepéngd we theset type idivhich phie gohpeptilelisexpsessed,
ter of choice and will depend on the cel
cumFﬁﬁgmﬁ%“ Q@WYPHérﬁ%Pvgé fde is expressed, culture
C OR§lidw iR @israpiortdTytheVeBs, e RaartRBilis i s@tbved, Gleheaniiynigy
cells, cellular. debris.is r

di sruption of th ved,
centejfugdan) 1 ths marv Yy BERENRE PolYREP R AT M*a&%trr}ef"ﬁa‘fw
stan@r@ PRI RPN RERIct SRR ashi® nbiilith H&Y to Mdlintn Egomatsdriyhy, ion-

standard purification techni ques such as _but, not

exchangg qhenategrariy| sitmexeHFioraRIaEARgHPLY. iclsREsRbAE NG HFLC,

immO SRR tRR Y ues %fﬁﬁg@h@dnﬁbﬁﬁbt@hﬁrﬁﬁfo%&@ﬁﬁ%ﬂ and the like.
el ectrophoresi s, i munoadsor bent technlques
P

af Fplmxm}apbmr@mthfgirfarmwamm@rﬂwn@ﬁ%é@%Einéuppbfﬁe Kok the
I
I s i e
using antehov specifia \aoﬂlhpézts,aofr by tactiy affnity thromeiosraphys (Raticudarkyy
preflerretd E)C 1 frgslm Ia(%é/ th‘égért agg?%cggl( ?EFIEX ?é &gﬁa&tshc@\@u§ﬁ&qfdlieﬁ to

i'es, romaf ogr a
resuBaletw&dLﬂmm Gyzlaniwﬁ ewalachgghmnmrﬁGNésJ Irems awlwatzh @@uthllina&LCA or

lent1|l Eegp ld’é’?lg %?f%saregg k %‘ Hﬁé"e%ﬁec?’% R’Z’zrczss ﬁg pSfaucf'a]na;"%cgss{?s

v
agglﬁﬁl‘ill‘x\INPA.paiﬂ Allidri nestrius aggiytinini(AUR)( Iﬁbﬁc}m[celoé msuutable affinity

resiEREIELE SR SL G e ST Q S i e REAp P G e

purlﬂééhwoﬂ%hblﬁdl RdcAniqudsell khben ahiae 6, sofh & byahy abihe
ffinity resinis within the skill in the art. After
teChﬁﬂf‘?srﬂeﬁ‘iflbﬁ‘ai’t?qVFcat i on, the polypeptides can be further

Relatively small polypeptides, i.e., up to about 50 amino acids in length, can be

conveniently synthesized chemically, for example by any of several techniques that are

known to those skilled in the peptide art. In general, these methods employ the sequential
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purified using conventional techniques well known in
the art, such as by any of the techni ques descri bed
w@bweessoRel ati vely smal | pol ypeptides, i.e., UPCT/US2005/022801
about 50 amno acids in length, can be conveniently
synt hesi zed chem cally, for exanple by any of severa
additi@Cdone ues otehdincdcelska o wrowing pdpidechala INI(Enially] etthee the amino
eptjde ar n general , these tho t he
or L owE e i SPG PSR Ss Pyl By, The
protéted\Wir & RERdd dhEincdbad ¢hn NI beRdithat, att@dhbdil&f artih&t aﬂidmpport or

carboxyl gro of the first o acid t ect
utlh%?déru?qh&tﬂngmﬁg%% nRg agherd e © e b S5miemehary
(amﬁ;]@ bi 46dx78 %rcﬁ@sﬁl&b%r@te&@dl uh 8@ RoiBtidis tHE hlldi foreledontation of
an inert solid support or utilized in solutiaon
an amiglgilinkegend hp ései(ecfalra Feumisitenirpmeyed foaythe H%"élyﬁé@?d?@“%aec‘d
resico@ IR @xgﬁ&t%ﬁﬁnc{a@m (SRta8ly TR t)nergid?lH@ afllkd ﬁﬁ!hy After the
protected, under conditions that allow for the

desirfed prpto; QQNS bavedhsembinkga in the RERPET SCTRRACE, ABY @&aiw ]gp@@]:blg is
s ETRIOS TV AR e, S s
sequantihdlyl or eengussentlyolp rénderhe énaltmlypeltésim Bul simileyaogdigication of this
€
I L
chaip,ffalsaiampht hﬁ&dl@liﬂﬁﬂhdﬁr qum‘htlcms evhirheld notiragemigerohiradicenters) a

prot%gq%tiﬁgt i a th%{pro%grﬂggﬁ ! {ecp d%’pegl% e tr8 ?A}g‘? 51;&%1 I?igprfojg%@rna?
pentb)lﬁe@ﬁ&d Bee, e.g.f JiM. rosat dﬂide] DoYauld, Enﬂrdd’hakm?emdesm

oS e T R B, B Bl

AnaB/is ralnt&aetmb@)gy adipsrO ELGiosslarid Ji. PRfvhhefer, Wot. 2, @Adadoyie Pieys,
protected di g@ ide to form 3fter de&rotectlo

NevpXrike 53Rt Phe>-2 e B Selidphascpapfidestyailris ERHTLFS 450 M Bprgnsl

Pringiplek df PHaae Sﬁﬁ%is A8 pvdth-VRslhs HeHie1988) daeriGeads akidl. ,
Rockford, IL 1984) an G Baran_ %nd R B. Nbrrlfleld

Meigqthe fepeistsi, dbg Peplidas: daial B Jiobdyfor elgsyicat solution
sym£&£§5 and J. Nblenhofer Vbl 2, (Acadenlc Press, New
1980), pp. 3-254, for solid phase pepti de
syffme@lupsotccémaﬁroqmcluéﬁﬁbwwlomﬁﬁw;ﬁ oPr9-nci pl es of

ﬂuoEﬁﬂée%x%a%ﬁ?ﬁ(’F ﬁ‘nl\/%)l(tgﬁﬁggggﬁrbylgﬁ |(@l§b}, ;B@)Heh&uﬂtgl%ﬁ 1T:84-

Pept i des:
dinifoylens baHZﬁ)(Btzll)l;éml@nleop;bp)glyxycwobxyqarbdn@k t-ematoxyeegionyl,

I d
ot R R foepal R o BGh I Bb RDadBE ST
1nﬁ@ﬁmnmwhbmﬂayddwykarbonyl (Cbz); p-tol uenesul fonyl

bi ﬁ)})@ﬁél slolé%s.}pggl[ﬁ a(s %‘sy 16 Cl){>%§/) %ng}ﬁgrlé &lﬂ)gﬂs These can include
d1v1hyl&mbr®@ymﬂhmty§tyremesbmm polimery,cfar dxamyle, divinylbenzene-
hy OB G FORNEyT SUTP AT st FEER S pobers and

divi@bérerf-paiidsyl@iifosdl@Bgede dl6ldmpe) ynmeri ¢ supports.

hese can inclu
The polypeptide ana?ogs of the present invention can also be chemically prepared by

other methods such as by the method of simultaneous multiple peptide synthesis. See, e.g.,
Houghten Proc. Natl. Acad. Sci. USA (1985) 82:5131-5135; U.S. Patent No. 4,631,211.
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di vi nyl benzene cross-1i nked-styrene-based pol yners,

for exanpl e, divinylbenzenehydroxynethyl styrene
w@opelsyer s, di vi nyl benzene- chl or onmet hyl st yr enBCT/US2005/022801

copol yners and

di vi nyl benzene- benzhydryl am nopol ystyrene copol yners.

The,RehwYiBR Prbem @iapieas of the present i nvention can
al so be chem cally prepared b

y ot her met ho g @ as,
byErviendihe hbd nping] waylereni e Seples dsepiPrdiee fSfcdtibe
comEl)éﬂ;dhﬁ Sivarie %?wa . B ecertaRUSIYoRM RO RY a{\d@tﬂle fubiea eholedble are
1985) 31 5135; U. S Pat ent
Comnle@@ilusizlEPHEﬁvaT@s?F%Fth"FlBg BgAISOH ﬁisflitéf%sw@rﬁ? fopmpldepedecps
fommlﬁl ' %@t&lraﬂfg SnERRYRE. ninrkghémln%G&ihl@&s d§ @m'ntﬁﬁfii)rch@ﬁ Bbtaining

conpl exed Iin a variety of In certain
ﬁ;suermmdlnne hinked tEthe emyedope s aﬁnylféﬂﬁm@iﬁ@@an@wawh wilb AgfIpestd the

enve (?S'Ple%g%osg$ alﬁ!ﬁaﬁrg Elﬁfagg %f e ﬁ&lﬁ?rﬁ% %@%@ns@fveﬁ 'ef§1?f§p€§’tﬁ§t' are

orma tyral dehyde "and t he
norrhalllyeuot donestbite for emard¢ seethetsan aatﬂ@@jg; response can be mounted CD4

t ei n-cont ai ni
minfs) BPBs by SRS RRARK I aled TP TRl B D el RpdIR of
Cszﬁaﬂﬁdilblb eplttfpeem\tlad Epepretepdoethnantiagenpwpees foderget thefunctional
,ex?ﬁg t he g %&glc conserved epitopes that are
epitoRs? FRYIVASPIFAPPARHY i bl e, for exanpl e so that an
anti feon! a61abIe semslates heryrbeyridackd b@lBég.,rdoFt'ramﬂectmg host cells
nodul e- cont ai ni ng nol ecul e ae ross-1I.j nked wit
Wit R RS DO et FRIn P BATPISEE
polypBstideR VInReR4if |eﬁb$cﬁlﬁleﬂtm&aﬁdlﬁﬁptméﬁ @1@%3@& of thetfwicglqirotem
the functional epitopes far vaccine ap ati.ons.

Thug ¢aitkangfrction el BceomRlifprEXBsT Rl Her @t 68ug-‘é HSI‘E)%/SCB‘“G@

vect%g ok 59 Nsihe 4 kinPe vEISth Bkdrs b¥th bhthe ®AS bAdkE ETRNAMEORin-
fusion proteins described herein and/or one or

conﬁmnrzg frsion proksjib b dongasing jpsingle vegion bethgsprssambe driyep 8y giipsle
set FRbYRRRI ?‘Qﬁé # snoldf ct,mﬁ’(fdnhé}ﬁ frd SO R TG FroteiiXdhSoding

co-transtecti on can be acconplished either in trans or
sequEnsss cn be prefapt ersthe yectes i indivaduabespepssiompastsjtes; sirivep by

mdlvfdﬂag cgnt cﬁ% feRents hgél}]ﬁﬁgé ?xgb&ts@n Qe I%rgﬁlng%yﬁﬂ&tﬁﬂ%@us%somate.

€l ncont Sl on proteln done usi'n
In asmthql embmémtemt, ,theb:ompleg@mes be fmmbé byimixesithp yndavidyahpyoisins

together _W?lfécllilgi%f(%é en Hrodug%nse%arattlzlg eatﬂgll 1H g{lrlﬁég)oq%xﬂpg.‘rlfgg Iﬁﬁm, or

rot el equences can
evelpbyeﬁlesﬂﬁg @ﬂtutd‘nﬁedleemthiﬁch hrost wﬂs vxpﬂesallng eheppretsias,drave been cultured.

seepiraipry PeRsieth o Ol e SECHEGPn B oMb Blsary

associ ate. In another enbodi ment, the conpl exes can be
formed by m xing the individual protelns t oget her
whiHiediFe8 been produced separately, either in

PUrA dtibedie® boS@Bnodlbhidl kh@gol{@sral, viicheedirddyedrigsing Bnv-fusion
culture nedia in which host cells e ssi ng é&
molgpule EPmBlexerAPEORSE ERd CTIPHE F@@Pe%fé@mﬁ By gFﬂ’éﬂ& 4 to Env) are
parﬁdﬁ@rfyci@éﬂlplﬁ dﬂ%nos\’ﬁng D30 e {pplicaRionts St lekathplethrt agitoBies

conplexes. Anti bodi es
which are neutralizing are useful in passive immunotherapy. Monoclonal antibodies, in

particular, may be used to raise anti-idiotype antibodies.
Anti-idiotype antibodies are immunoglobulins that carry an "internal image" of the

antigen of the infectious agent against which protection is desired. Techniques for raising

,\*
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Anti bodi es, both nonocl onal and pol yclonal, which are
di rected agai nst Env-fusion nol ecul e conpl exes

WE@pIobog®s (and cryptic epitopes exposed by bi nPCTHYSwWhHs/022801
CD4 to Env) are particularly useful in diagnosis and
t herapeutic applications, for exanple, those

anti-id{¥typR afiigsiciekRowh &n e Witr Skj 2§ "Grzeete(108Df Nhtuiers 16:74;

passi ve i nmunot herapy. Mnaocl gnal apt.ipaodies, i )
Machgparh eial 95 prepiepes 1A% o vaee sl Mopeh bilppunol. 134:1225.
Thes@it!- eSantiB¥ids nh ! MoV Qis @0l foP@tRént 8fidor diagnosis of HIV.

I mrunogl obul ins that carry an "internal |nqge" of,tge

anbih gemursiasseh r Viplant BOUER e P BgaIPIs @ MRRPEppal antibody
direc%rdcf{)\geﬁ'hé Oird] %pig)g&' 4 &hbink@i6h Bf AR I0h Ml anfiBédiéstrected towards

-anti-1rdrotype antibodies are known in the art. See
epitopestnf,onGvirglphlypapaigs)mordalonalengihgics direqiecbRpasds spitpesat

. (1984 i ence : - H23R0al andigen,
aitef el oSG St Eioldét BRARARAFradine sl ankigen
polyelbist aftébodiee flidctel dowdrdediffrnt vishatigensoir agaodingtignfofH /.

An | oassay, f iral antigen may use, for exanple,
nmn%ﬂﬂﬁﬂ%%ﬂ%ﬁgimlﬁwﬁ%%dvldirected towards a viral |
epinidpRassay pobols atayde badednfonaanplralipaartompetiticasor direct
directed towards epjtopes of one.viral '
e SR LR E300E bPB R B o SRR s o
may 8k bf @@ 0kopydcipithtidio Mpegsdyd ésiolve dieyst oflabelediritibot)i @s

directed towards the sa iral antigen, .pol ycl anal..
PO BRI O G014 et PO o B el 0y oot v o
dye @bleBul&Q AREHRhioR aRpliFRROG rdnetronathd pRb hed distaltnown. Examples
anti bodi es. | nmunoassay protocol s nex E@ bas&ﬁ,g&qnl
of whigh fris|assays hish BRIRSILT 456 avigin, gideuzyme-labelet gpd megiate
imnﬁ@&g%%ggu&mgqﬂg§§ggﬁWiProtocols may al so, for exanple,
sol’i

use id supports, or may be H% i munopr eci pi tatign.
MbAn enzyezsykinked nyrosetbent gy GFLISAD eanhs used foagptiyrg pither

anti#ﬁlo}( RERGE ?onc%ﬁx‘é%&@b@hi% {88 d REpeniOipoR 6BMRbAion of an enzyme to

uoresce um nescent, radioactive, or dye
eitharmh entigea o1 aransihgdy, wid wies Bpbirdenzyiee adtiyiiapsa quepiipiiysdabel.

robe ar | . Ex . Whi . .
o R RPN sl TRLES il e 8 RS r s
cup)aindubmeedi veittetst sermmridlat sy washsdy divubaedowitisAntaiamynoglopplin
zvpe-linked | osor be A
o B e TR R R B b g
art, A ificlidy, Fo dxahgids hdserapisih peroxifasg dinzpme eétivity bemxhtathetsolid

ei.t her an anti.gen or ant i body, . and. uses
phasgis tapgsuLed by \?F‘({‘@g the s%ec%a%&u[aget fu%;iede%z% &yne pfgallryrzgg)glﬁ#{éq of
subsiatel BiGEtion tobieriBBiesl 1ya Mhé gedymie activiity @duridois a diredtifichcpérasfthe

(e.qg.,.a mcroplate or plastic cup), incubated with
aﬁmP@é%a@@F@%P@Fputions, washed, incubated with
antrifEANG Gt lal kholva Redoert antibdtyanfiesday b, sol phase sitectest

in. E i table for |abeli k inth
mategfl consaiing AeHEGHS acHeh 2bsrgrebatig e liple b sk avte

secdnd 24 eBabd1vd dvib&BUSddded. ARG vadhihgl substrate is added, and enzyme

activity is estimated colorimetrically, and related to antigen concentration.

Polyclonal antibodies can be produced by administering the fusion protein to a
mammal, such as a mouse, a rabbit, a goat, or a horse. Serum from the immunized animal is

collected and the antibodies are purified from the plasma by, for example, precipitation with
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phase is neasured by adding the specific substrate,
and determ ni ng product formation or substrate
wa@Riokiogsse on col orinetrically. The enzynme actiRCT/YS2005/022801
bound is a direct function of the anpbunt of anti body
bound. To neasure antigen, a known specific antibody
ammbfiuthlsiEste, Rl dwle @tho%aﬂfg@@ﬁy, rird‘f&abl@&fﬁni@tohrdlmto graphy.
contai ning antigen is, add fter an |ncu i on, the
Techgigngsdoppradus e SNARGEFINER] Cf;&n SR aé‘ﬁ%%%‘ e

aniibRRhal SiesEedireAbd BFai¥REINoPES ex5ds0S by Binding Sf GD(ﬂ edEnv

and enzyne activity is estimated colorinetrica gedvgi[[h

can ajse|batoeasiuess. Alormgldhcallsiorht panmah supss LER |1mmun1
e.g., Q{]Eﬁ\béﬁw?:%mgl@{‘ a@@es&‘i&q ll'l@féﬂl QY be b ih, 6 é}@mbiéeHAllTSsb@:ﬂtlve

protein to I, such as a nouse, arablt
mous@;melorm cedls tecpreshice Edisiommr. Ry ridemRn IR RE PSR g Sppcific for

epltoB?s exﬁa eg (évh@lpéDh i3 a@p%élﬁ?gh@‘ﬁ) B @aRbE {dbhiisbdfsRERIASr ELISA

preci pitation w thamoni um
and isalktbcbyeclofiof It st aghr otatiisging o Elasesippdpeing the

desusﬁ 8)5:@13‘ tg %Htcboﬁ1%ngrteQ&rlaqgch%n%n-gﬁl%px%hl%gﬁkFe@ﬁmg roduci ng and

cl'ona ra ar nhown-in the art.
Nbﬂﬁlﬁﬂoﬂl’e@,l e1thentmdmdllo&asl adil pagtlemhl, agu¢hrese disgritadmgeinst epitopes, are

par’[lf\ég ﬁhlllse%l?gOéE tgg oée%é)éﬁé antli:'%%\rlls },(f;l% ﬂl[g?e SLRE a§)£ QeQ\ﬁlrﬁ %gnple

fromlhdfﬂHIN’l ﬂ%&te\dﬁghrhan eAl 1mmaﬂibaElay {fdcld Hm'niptl@n raay lﬂildasft:mekmadbody
erein can be fused wt ens e

or sexgaCE Ry Srorad sy B s SRR rRsae o Ry Sdas

mon&n &{&lu Qﬁtfb@dy'ﬂdﬁ{rdc’fé@ WesdSEEEIV égitopQ b cembinaﬁmmfenqnoslembl

t bi
antlhgg}ep, 61rq:qtqqr?@$ellr%_$@gpgsrsﬂ§ o:ng gp éfyn \éc;ﬁ% i be g etﬂﬁe con‘taalnmg

fusict§IBtypeRtided rn&%fonﬁ’lranﬂﬁodlésf'ﬂlﬁebt@@tod‘amstebﬁdpes of diffesnt
produci ng the desired specific antibodies are i at.ed

polybsptideso phlaeloed giithodies dispciadiipyigyds tha s3pokH b antiggp-iR P{"“a‘
antl%gfé? al:ona o Rds BPteyent HW bnti oy, tha Snfoidhitios oF AEnRUMRIEM

topes, are particularly useful for detectlng t he
polyploasl @ntileodiss. bmmimpasssy pretecolsapgy|be basedcor examples Hpqim

comgaﬂ‘rg'k,\;h;ec @b, VardWh ct%e S §Rding, A5 dxARPROATIRanfiBdy.

gen ‘may ut| anti body or severa
The &btls lrmxylbesfor eﬁaamlplmﬂn@amaycﬁemﬂlummewe% antadigadiiveray use,

fo

R
protéli l‘c&nﬂbleﬂed-]ﬁrwadydﬁmﬂmmfﬁp% cafimon & hEpntitmdicEnan l@@a‘iﬁxed to a solid
suppﬁgﬁngn’ﬁ)é £X3mp i% ﬁlsggjg{oglé?? b}/ ? vgté%%l?qkagaéoﬁgﬁgﬁ% eﬁlﬂbodles r?tam their
1mnﬁh6§e%gﬁﬂt aﬁ:ﬂﬂtyy F@miﬁlhfl/l;s spaoel gralps nmb/ ba ntcltholedi sceﬂiatdher atige

t owar t he _sane ant |
i i RS RDT SPRyP G D 8 e s

to bin@ AR A3k Bdin 8 biolTpRAC taei}ad, seuhts pmb& ot pimlha alflialbbmdll mstems or
| mmunoassay protocols may be pon

0
comglp FEIFTNIBE PAETR: Dot EHaect O EYeT Bl nys
usi ng, for exanple, |abeled antibody. The Iabels may

be, for exanple, fl|uorescent, chem | um nescent, or
r ad)l@gp@[sﬁm daccine and Therapeutic Applications

The fusion molecules and complexes comprising these fusion molecules (e.g.,
complexes with Env) of the present invention or the polynucleotides coding therefor, can be

used for a number of diagnostic and therapeutic purposes. For example, the proteins and
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The pol ycl onal or nonocl onal antibodies may further be
used to isolate Env or fusion protein conpl exed-Env by
w0 pavagafd i nity col utms. The anti bodi es can bePEf/520081022801
to a solid support by, for exanple, adsorption or by
coval ent linkage so that the antibodies retain their
polyruB UGS 6t 8Libbdies @h&ﬂateldfagamﬂﬂelsmﬂa,l chy be s{ed drea veg;rem;pfs;lssays

o e By e st e SR 5 APk oot
aid PRt URGAUsR DT EIM infB&Idne dideRelstitds b 3dndabire beg@hseftoom a

bi ol ogi cal sanple, such as blood or plasma. The bound
immyYizstieRns or conpl exes are recovered fromthe col um

ety ﬁcﬁecp%ovéc e PRAR| I anttholidaRA& Ve WithHhe Bhe@RO$piZ0)
Vacci ne and Therapeutic Applications The fusjon

polypeptidesahésoriseselio Apienesacsigpiyith antikgdie é%@@iﬁ‘éh?fﬁto can be
detec%lL% | Bfiad& elg ropg L SxEishninbdaddVic @f:hrﬁ 8s,

I nvention or e ol ynucl eot i des™ codi ng erefor can
immipeassgpcsuftoss campgtnmms digefct tﬁﬁ‘é@ﬁd@ftsmdvﬁﬁdtypﬁw?afﬁe Sghcassays

1nclu8e erlP %rg gotdﬁ:ﬁ) fod G AVBRtefi b e(JBQ eag?l ﬁﬁeﬁio LesROOROMY MR8 QR4 des

I €S genera e sanme. can be used
medlaﬂad anmanoasﬂays sdchasms b@tldevlémmfmassaye, rpHeigwpneasshys;

1mmwo8,%8%ﬁ)p§18%glt§ g}%%?dngﬁr/e(?‘lggﬁgﬁ %1 ?%cgggs: ehg}a 3' lll-]lfklde revealing
labells E]fdh(ats lﬂodsremntdﬂ&eﬂlamnmmu mdmacm mefalsun@cc}ibelseg pms e

e FEAPUS AR SR PR 1SR EPS P nion

muhﬁ@hmnﬁaymdﬂﬁb@ndneamﬁMﬁﬁs&My antigens reactive MAth

anti bodi e t her et b t ect
S s ST RO o OUS RGP ARG T

micrb@ENREIRRER; pdlRedyichldide] 1H@h%%aﬁ$1ﬁmtlﬁﬂﬁlhllﬂﬁolystyrene latex, in
conpetltlon direct reactian, or sandw ch ssa s

beadsgemiceiapsitsshqlyvay iding Tugride: digotizefprsg 1. %’% r

aa“gng§mkqggh%q&@atlon tests; enzyne-|abel ed and
I mmunoassays, such as ELI SAs; biotin/avidi

t yPepiealyayes sohdéupmmmﬁlrﬁé raeted with therhioleeirad samrin i F@sﬁpé 20
proté1W%H5£a%’d %ﬁtﬂﬁfﬁ% 1bo@1EsC (or AREMPIBRGIHEABS ofABABIMAG! AMtibodies),

e revea abel$ such as fluorescent
applmﬂe Hifletishig deremove anli eachaupdligand, seeqrdan tinder meicsy isrpdded

undefr ¥u1tab < b%%dlﬂl ec%ndﬁonso %&%rt aH‘FHeQQé%%d{{g 'i)lrﬂ@f iS¢l aﬂg of lci‘s‘?,ocwltmg

AT Y |ge
selemb]ybmdryth@bomd ﬂxgmmld i'Ths preserct efitht kesorddry hlndQs@ﬁIi dilen be detected

arts c be use d |n t he
usm% Fet%&blgléqs WSﬁEcg%wn ?T%rrtrb r 1callgftﬁ$n¥e§?1g elf;i‘c‘ise\g\év[l } cc%moprr}%e an
anub’vdwitbmd atghiln@trthe:lmtlbbdy Kdwadd A mmmlmr @f aiti-hewanvimiiugoglobulin

(Ig) B}gh%;g % Vlil]l’gitnf Fé(ﬁﬁ e bec%gﬁ?nggcgq a ll ! eorat a% 6}191%1%11 Ig or rabbit

antl-'li'ﬁﬁ"fﬁlﬁ %) % ;méldulesabehe fha@ﬂﬁwﬂl@l”derhlbly bb bkﬁe Ig'G/qm IgAltype,
the so

support is first reacted e .bi ol
howg g Y RS SEBIOBTAS R St e dE M p LA P acily
conj @Eﬁtécgt%g' RRetable bnBneANH, Sudiis Pestadise perotidisa ghidoge oxidase,
ant i bodi es
Beta-galactosidase, e)llkahne phosphatase and urease, among others, using methods known to
those of skill in the art. An appropriate enzyme substrate is then used to generate a detectable

signal.
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applied. After washing to renove any non-bound |igand,

a secondary binder noiety is added under suitable
whrevdiosryscondi ti ons, such that the secondary bPemEs2005022801

capabl e of associating selectively with the bound

| igand. The presence of the secondary binder can then

berfgbet @chodfihdif of'eeH Rt BU@ssan@kich’ k:ﬂ;@a\M’bah be tided t@ddtect the
Typi cal |y, the secondar blnder Wi | rise 3

proteiit by esant iBYanEan aihis Seh iR BFPY WP&F RN gt with one
or mBHTSe éﬁflb&f@s‘ﬁl@é‘t@@@ga‘lm lool3pldon, Wds8ad eﬂﬂ'ﬂ%ﬁl&(ﬁ&se@fﬁhe

known in the art E%f conmer cl al y avai |l abl e at
test gaple. rmmndlpfgare pgaimpdsicd anghe reﬁerwarmu@yzed|u§nasut@ea et color

reac{ ! orl'{ﬁzﬁlgg?e[bgleﬁ Wil aﬂfb%ﬁf s@&l 2% aR En@imiDfogl BEAIP labb1Bd\with

wever, [gMmay a be appropriate in sone
hommmémhp@es¢m€héﬁwgenbﬁ@@@ﬁe@wﬁaﬁebe readlly conj ugat ed

:)0 %saglg Ea%%ﬁs%k%l Codie¥d%h é ‘ﬂnﬁh's él%Qt tﬁ?; ﬁ)@é'lﬁsddn%rbntlbodles

dase Iucose oxI dase, Beta-ga dase,
theretb Kartn mmpl@hwpidart Eeapitatids comdiies. magclmtarvércgmplfﬁ&@n then

met hod omn to th
be sgarata onk 2 0k Sl 35 Eafhn® Bicknt i A receflon mixture can

be aﬁalﬂ@ﬂe@d@dﬂn@qe&h@mhmbmomm&mﬁ aatiboiy-antipen, complexppusing any of

anug{]]atsllt gfo ﬁ% aa? %%Jrsgcg)e ?qu%%ﬂrmbr}%gﬁ%g?stlc e%%gi% &es%rglﬁg above.

t hehs edrle-2H a@s@ﬁbed IRrdig @»ﬁdded:dfals dedcribéd dboon er mmbmhetetocthe

t he anti bodi e ecte nst Env
oS HO TR BN TR Lad s Bo I pEtens et e ResFh bt n
orde kSt InRHEtRGsag sk deb@ibe®afolve. OThe/kib ¢kl als ednthliﬁj depending on
either a direct color reactjon or us ng
the pastieiiat immbnqsswy used, syitagls labgls apd Pﬁhﬁﬁﬁ?ﬁgag%rf@ﬁaﬁnﬁ g atesigls

(i.e. Wash biRESEIaafd Bikk) pgfaﬁd‘dr&j Asfunotdskydl Lies aphesnieadriee adve, can
urease. Assays can al so be conducted in solution, such

be cohditctedyeing thegd kifsr ot ei ns and anti bodi es thereto f or m
CORpl: %&ﬁﬁe)&g d&i p&t ﬁﬁ!e@h&e@teh&)gm%QH@jﬁ&ljfﬁﬁﬁdes Falso be used in

precipitate exes can then be separated fromthe
vac¢1aes¢onmnrpbn§, lnﬂomdteim m@ombryatmn rd.§. ulgamh}’@ﬁtlc (fi§e to prevent

1nfect1 aﬁto{ &era@g gt; %regﬂql\Pl%HQ\Qﬁg y(gloh éé@ljﬂl@sr iR @aéclﬁ{%s can

ence of antl ant | gen conpl exes
compmsmglmgs affonaonmoizenf thefmaiifead v droteink (s suclentidp segyences

e e ARSI PO p R e v

isol@bOVRs vadtinamiay blsd besdrhiaisteled i mmnllr&taels w1th aﬁlel’m@tlgq:rts\andl ed

in kits, with suitable instru d at.he
imryypEglRion eetigelat SAmple f. biauo bl e e iR okines, and
che@dkifles ciubiRg babeot eimiith & 1Ki2, nodified15-Q (cyasmzﬁaseln],ZS) GM-CSF, IL-

d di { d t N
12 FiglsEsndfid SoMIEF FaRANEES e BEHDS R AP L | e
pol%@:ﬁhdel@ uf hRdrSatfRE, huikbd KReic adidvideines @Wﬁﬁs@}@vlral vectors

such as those déscri bed above, can be conducted us
(e- g etzayimgl vegtorsTpahaviahyestoss adgﬁ%iv‘fﬁ‘gl"%tm&laéﬁlol %@glaéﬁ%véf&r%ﬁ“’fs)

or ntoH SR ¥BRRE I ﬁﬁo&ﬁﬁts 3afR1eb BoatkRIBFitH MicYAERId W protein, including
onposli ti ons, i hdi vi dua y or in conbination, n

v1rqd) repbibg mcttqle@) (Thegvaccipes npﬂy@»LSQ §pmprise a mixture of protein and ngclelc
acid, which in turn may be delivered using the same or different vehicles. The vaccine may

be given more than once (e.g., a "prime" administration followed by one or more "boosts") to

achieve the desired effects. The same composition can be administered as the prime and as
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i nfection) or therapeutic (to treat HV foll ow ng
i nfection) vaccines. The vacci nes can conpri se
wOorRoob18®s9 of one or nore of the nodified Env pPOL/E5285/022801
(or nucl eoti de sequences encodi ng the proteins), such
as Env (e.g., gpl20) proteins derived fromnore than
the 0RB8r MbreBbodts Oldndthel BiEbodaRd:,Efférent calpeasitivls can be used for
adm ni stered in conjunction W th other anti gens and
primingA3A PSS at ory agents, for exanpl e, inmunogl obulins,
CYhQB&DE vlrM%E@‘dgﬁ@&s haVe Be SN RNBIKHIES: ddlingly i Bdnidtstration
not limted to IL- nodi fied IL- 2 cysl 25-serl 25),
of nugigisid meleculeszintojmarapaliap gells. Fpr pxam OGRS

conve %nt‘ﬁa@l%hﬂ n[ﬁ@l\élcba%ldqgm&j/ %Is?eh%d SeRcROsNRGRES chaDe Hserted
alternatively, as naked nucleic acid vaccines (e

into E)l\@gtor apd pavdyagedrig retxp@g@l(ppglckeé usgng tegliquss kpoyyn 19@]& S"f‘he
1ec01%1§91|31§'t\4}1r[19£an\‘[ ﬁ?‘lte %1?01&@(?%[&1%11%% MRENOEShe subject either in vivo or ex

No-associ a vira vectors or non-viral vectors
vivo( & umbe dfjpeisoirebsystors hivsbeen daseribed (WiS: RatenidNoe 5. 21%¢4Q Miller

and ggs&ng hé Sé%zoﬁelc;z uﬂégb%%l M%ler rﬁ BI M) PI?M G&leeﬁt)ei ng] §4;

so ‘conprise & protein and
Scarpajet i, €198t) ﬂzol\/\/lﬂOCSMl-&SZtBlwrns n‘aq,l @@9?dé1rowé’néd4qgldl oy Wik

90:85Ro3H %{ﬁ%f gg?an(wté ‘éa%ﬁ‘%%mﬁﬁl?éég%un ovild ;%?VDJ%%O?'?‘F& 109,

f olAl faviibek didev@irad vermirehayb oles b&h)detcmlbatfmr H:u(ﬂzelt haid delivery.

esired effects. The MpOS| i ti
Unif sy SeE WA 74 e ARl RORG B HeBi
extr&ﬂﬂﬁﬁo‘éemdll'y RO h@rhi ZEiF IRk e Bdsocisted fvith @trticmpnsdgenasis(Haj-

S RO NG RIS T T

Mlt@fééexaé{m r('1§§45 AP ek Tﬁde ﬂ7072@08§ih JbieLioas. i Mmtdd 68:933-
rrarmalan cells. For ex retroviruses

940;Ray eal. e O 9Pl Gare draiapp i 5#11?84 l%ffﬂén%ﬁ &> &b‘%gﬁb@g%ﬁé’ygﬁﬁéw
andﬁ?é &taﬁg1§9‘:‘ﬁ?%?%%n&mrbﬁ4dm@%5ted into a vector and

In‘retroviral particles using techniques
k néxﬂdltmmlb’h@r@ﬂﬁ ademprassogiglortsirieitA i weglsr Yalsms Il?éYP fsen

devélﬁ;?ed%r%qcl%qlcfél‘%ehv«%/ % cﬁjofﬁgllr:itﬁn Ofs ANGecRIY 8 BE r&dtier

Oor ex ViIVvo er of retroviral systens
congtaced beentedesques el k(lQWlSln thaark fee, Mg, bS ﬂ@n‘? 03. SNI7B {4&4 and

5,13?%339;?@6{%&1oﬁ%ﬁg@fﬁ@rﬁé@%@@}sﬁ*g& 2 0058)hol et ?id? 8:3088-

39984 Viatent, #640., 614999BB@;’p1nBu901(§,01cb$prmgHa(rli®Qaboraplo'd’res‘slm(]arter

.1 7030 ey Gieen S e el 3% T 30 ot

Imnfabe8: 9041 2edestty RIS (MOS) s (v & hed. §ﬂ9b®@]r; Stlelsing arakSith,

053ty T8 TR Sr LR ol o WP USSP

extArRGRF WIRS Oystdnh Uselfill Wsr deliviri pbmudlmcwsl isth® enterically

R P TR A et‘éi’fﬁ% Patent
-NOQLQQ@QWJ F/r/.67:591 1-5921; Mttereder, et al.

(1994) "'Hum Gene Ther. 5:717-729; Seth, et al ?
J \Ang]onalggab@gtorgw@ch will find yse foq dehve(rg_ ggi@drr@ﬁtéatlon of nucleic

adelhgl%%@éé 21149::1&1% th&e dBEYIMRIm thipbx Fandily 28 Girusl, dkfding vaccinia virus

and avian poxvirus. In another embodiment, avipoxviruses, such as the fowlpox and

canarypox viruses, can also be used for delivery of nucleic acid molecules. Recombinant
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and Rich, et al., (1993) Hum GCene Ther. 4:461-476).
Addi tional ly, various adeno-associ ated virus (AAVY)
WO 2@wb08598y st ens have been devel oped for nucl ei BCHUSZH05/022801
delivery and adm ni stration. AAV vectors can be
readily constructed using techni ques well known in the

avip&N ¥irussaC&uprédsiflg imdusvgefdAt@n nalNatliard patilcderk] drednown to confer
5,139, 941, V‘D 92/ 01070 WO 93/03769; J.ebko

protec:@gegmnw w e@é tplmsgrﬁ to ngn- g\g%speg@§6 e\%s?]%%ﬂa‘”pé)f( Vector is

partlé‘l.lllanly dediPHH 1n\ﬁ%ﬁ1%h ﬁﬁ‘&otﬁ& rﬁa@ﬁha@haﬁ@ﬁéc@ siﬂaef @&hbér@bﬂﬂhahﬁb()’x
Press); Carter, , (1992) Curr. Bi ote

genug cHRBUEHYdUHYSly éfznbﬁate ) Susqem@‘d?)i“% FH@CICW& thﬁWF%Fec?d? Bet,

mfecln}'\:/‘mhrl{?:lmméi% cdlfs. %&hocﬁ%ﬂ ﬂ?odd&n reco@r&@rﬁﬂt) ay iréR8§&e known
793-801; Shelling a mth, (1994) Cene Ther
in the art 6651 engdoy ganetictesembigatios as deﬁcmg%boye WiR gespagh &p the

prodé&?cm Jo%@acc&ﬁa?\ﬁ{us oS g{e V\ﬁétgqy 1 2§% et\ﬁ@ 89/@@129' axﬁd)W 0 92/03545.

I'verin eot ‘des i's enteri cal
adMomslaxemmgnte vectbisrrap asgbxadenoigrog ghisierie gee«ﬂ@g descreryl in

by, S My
Micghty o189 il (o, FO5 o 8 ha WRLRRet 10 195 proc e
AcadiSe;. T84 89 éD@Wé}rO;s aandilwdbnumdstbrr rmiciedmacat defiverly e admipisttation.

no | es de. t hose de d fr

S e S A S R T
the difidbay) Sl Ferdan e dreertezucdani Elmmlﬁms;ﬁﬁ 1tlssum1hesamlt fie find use as

. fow pox d canarypo
B T M
Sind%istwr%@&em@a pé@@@ s&ge.gNuRegen st 41 OrpoaRNTRbl. 30:508-519; WO

at hogens, are known to ¢ protective i '
951085 Stoe 47 E o S P S S0 a3 B L bt e SR o5 e
also"—WO@QP@%’(B@tQ{dUS Plitatod N Lo03eEgR6ADI € in human and
ot her manmal i an speci es since nenbers of the

genVire! replirop BRijiclss S@J&WS?ﬂeﬁoydfﬂ’é{B‘M ang pdmingstration %&P‘Bﬁ%‘cld
and glm 1&531’?181e@lﬁesa%r Eﬁ%{p?é Ql ga\@trﬁ r%‘%oﬂ PRI 1Y1€Iuﬂlﬂg chimeric

I an cells. r uci ng r econbi nant

alphavirys asplicenueretcles; ealkhww ﬁothlﬁérYaﬂnfi agmaisEaignRf nyelgisiarid and
pol)%g}&glgp‘{omhl'e? nFor%Sdegﬁﬁﬁ[)ﬂ ?feaﬂalﬁmsereﬂﬂc%ﬁ‘ parESiP \@/%‘tenlisoseé hes.,

Ion of vaccinia v g
WOR/009BS 28 SN Bira0aE0; 208361 8462 OWC0BHHS] 6; b Rubligation No.

2008§2{ Q?Rﬁoﬁﬁﬁbg%%hPﬁﬁwﬁ(ﬁﬁnggﬁ>adenOV|rus chimeric

OF'8 'descri ael, et al., (1993) J. Bio
Chenmle2@8idaa6 f)el@ﬁﬁﬁdamdle\i\ﬂgsmn alsetbe dbhvere(i YOt Prigd ) vector.

ror B 2588 o RSO G AR B S

to délheryAb ﬂfég\dbjl’ew‘oa @?MS dexﬁwd the%al;onb LItlpId&hcalpsmttoeds gamerally
vectors derjve r t e n

acooUaH IR EH RS BDGRTER BreoyyEdenteg il rani s geie

The ¥ FIondehsdd DN?&It@ﬁIﬁd b@pard@cm d48 wryaﬂdwalcgehmny bcazirbuml 1:1
of nucleic acid nnleculz@F%For a desc tio

(me BT oI P s YdBbrTor 8 Ba LS hdUsmab ifeRyes &y
carrﬁ:lrs for &el-lg%)of ﬁuclé{g %uglri]s s%oHﬁg &m&§hﬁﬁ@9g§gﬂ)ﬁ&gﬁ Bpggjfhgﬁ tAcwt.
109m 175Stmglngq15ét abed983), Meth. Enzymol 101:512-527.

Liposomal preparations for use in the present invention include cationic (positively
charged), anionic (negatively charged) and neutral preparations, with cationic liposomes

particularly preferred. Cationic liposomes have been shown to mediate intracellular delivery
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al so WO 02/ 099035; and U.S. Publication No.
2003/ 018262. Viral replicon particles can be used for
wa@led0b0&1959 and adm ni stration of nucleic acid apdI/UsS2005/022801
pol ypepti de nol ecul es. For exanpl e, al phavirus
replicon particles, including chimeric al phavirus
of pla&ill DOV (HRkdrkt, 6t &35 (198a)rPrbe Nisledcdd ScidEsA 8£7413a1d 6); mRNA

adm ni stration of ucI
vafoie sty LR eg b deed sci B B 30T HRBYY PR byl rmpseription
factd?ﬁgieb§ leBalS Y BIONB. BSIECHSN. 965 1m9012)/1@89931510t1bha$f0rm
[ catl on No. 2003/ 018262; V\D 96/ 37616;

PuBHiOaEst iRosomEs. arotsadifyayaibebles -Foppxayplc b2 4- dl%ﬁﬂowmpyﬂ
N N%E{rgﬂ‘lgpdﬁl]mom (BOENVAG 'llgos%ﬁfés pelay PieBleivel@eriid @4ddhRsk can

I'tvered wthout a viral vector. For exanple

Lipafiesif.iam GEBEOEHRE. Giranddrlyish P. dSeerslsedislener g6 6987) Prot:
Natlg/?ccz}élg&gg(ﬁ' g4 474{’1@379@55 CﬁﬁérQBmhgrc%iy aVeﬁfa}fletl@lcfs%lﬁiébJ ect

derive herefrom Lipid encapsulation is
(DDJSAROBE) and R BARID B oerbingey) | OPws eatieric lihpsomea pan bepirgpared

frorr}r rge?(ﬁlg/%%ﬁ/abpe %geﬁeﬁs &%@ﬁlnﬁ]lﬂgs \5%‘ Qﬁogvnrw {'Heecﬁ'tc S@@' Cg/ S]Z—Ql@a, et

preparati on can ary
al., (0918) Wirdd Ngdnéaoall Soy WA Erﬁ@ﬁél% WO/ 10092 fioi & desaniptiog of the

R e, I BB B b L Sk ok

s eSunlldhlg, a&ﬁkﬁn(ﬁdtrﬁh mghtira] lipdsoMe3 arBirexclily availihlophytsas, fomaA vanti

Polaf§iplds {BIFIREROT] s B b FEV PSSR Tl h oty Rt

SuclPmesedls inchide @hd>sphhtid5mdhulﬂ1ﬁs cladléseendlcpHopshatidy ethagolamine,

aio g et enctie (OBGE Ristaos ko phEHER!ss R PRk

dlol&f h6¢naadl e@@hél@tﬁin@ (bOPE)S aiBss faye. Deeaimakaws cIuDalso be mixed
iate intracellular deliveryof plasm d DNA :gner
w1thethe QpTM_A( glgg]?prlP@@mqga@qterla}L&gg&pprgematqjgjg\os Met o s for making

11p0§)4neZﬂ§1§g A dEhate NG MRS inBhe ﬁ&lt , (1989) Proc.
. Acad. ScL USA 86:6077-6081) and\ggrlfled
2\

tr é"h«:,bpqspmpwnfca@mmesm(lw@@@wlaétvesaqﬂes MLy @malf ungigragllar
vemﬁé?@‘[ﬂﬁg dr iaQ%égl% gu]:f? )vcsu!le (fL'E'J'Vés ' marlgﬁrlfpos&ﬁé h®¥NiCacid

s ar y aval |l abl el For exanple
conilsi[ekeszareptdparbcéyﬂlmayytmcts;kyo‘}m mhwam Seei og-h§iranbinge, gial., (1983)

T, (POSABESISE U R kAR LI SOy

Papﬂiaﬁppoﬁﬁﬂ gﬂ;ﬂeg (1985) Bibchjm. (Ez@ﬂt}) A2t60394 4I8Brt4l91 W sah, e’@d)L(1979)
7413-7

cerf ety ombmChe e ST AR Kb R sty e -S4 o

al., QY7)Biddhein) Blopky¥ERescEMI®:. Iﬁ"ﬂﬂﬁaﬁ@dFﬂakp,mt ab,a(di9’19y Proc. Natl

o L DRSO AL 5y ST, U5y AL N 10

76: ﬁlrsadg ﬁ@lby,lé‘ﬁ&l , (598619 Bidl 1OBem. 6390431 - 1009, Skeica and
crlptlon of the s

Papehadwpwlgs( &9883/43’6%3/)@)3/2%‘?”? 3%{2{’@‘;’7 7St it 3P g ihsfer-Ridder, et

al,, (19RO 3LRS 215 1I6L1@8! y, anionic and neutral Ilposorres
are ‘readi |y avail abl e, ch _as fron1Ayant|

Li pheisuqier peifl apHes olmeytldeérrolicaks 5an dspdeldg %cglgrcgelﬂeate lipid
conﬂ)%hf]&]s SRR kY th8¥aleb @Bk &by PARRd @b pdulos, et al., (1975) Biochem. Biophys.

Acta. 394:483-491. See, also, U.S. Patent Nos. 4,663,161 and 4,871,488.
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Such materials include phosphatidyl choline,

chol esterol, phosphatidyl ethanol am ne,
wale@wbegspsphosphat i dyl chol i ne (DOPC), PCT/US2005/022801

di ol eoyl phosphati dyl glycerol (DOPG,

di ol eoyl phoshati dyl ethanol am ne (DOPE), anong ot hers.

ThegenXRlieLdidhi/ & dBlypéphide RRlcFSMaybidbd ehl@a@Q'EM& @B6tbed to,
DOTAP starting materials in ap&;oprl ate ratjo

or asseaiaieshiith.artivleferrgrierp damalss o %@cu{%@%@éwﬁ%ﬁh@%ﬁﬁwed

fronﬁ@l}m&m \P&tﬁa'ar}xlﬁgpﬁ?&ers 2 %vell 'aE’ Qﬁ&ﬂﬁﬁlc%@eﬁmdrﬁ e
| amrel ar “vesi c small unil anel | a

poly(lesided) ead peiyfactide-ge- glymlgié@uﬁﬁ“@r?é IPLGr Sgesigd Jé’éfel(YLW’s)
(1995??}:&%9{ ke¥%o: bb??@@%gﬂecﬁpeét%l §b6h quo@%&%sﬂf fa(v) 197-210;

usin knovvnlnt e art
o' H&an Mb eirfgefL99él Veagking 11(2p81%)1 ﬁ%tﬂultahlmmmaﬁm HWZ'JSSZJ?
Szoka Rr t
mam}écthl_lieg Jn H%éése?_g% ]oggl%)ro%eg dgt%fgel}@ gu%;h écaﬁg)‘n %3&/‘%% c(l_)eé ,igerrrl]ts, to
yielBnpdpagticledotith ﬁﬁﬁa&&ﬁvﬂ@ﬁmeﬁﬂeg&m or eneteplosmve{ dlerg) roel |
17:77-84 Deaner. and. B 197 ochi m

exar%ﬁ’l%ﬁ?fﬁ“é’P)“RS‘te%m&H'tfa%?ﬁd gﬁg terge Eéh Cs( 1977)
hex&estFigizthyBinopdnism bResdde (CIABINI e7 GI’I&I%‘PI&@ Aicrbpadtieys, adsorb

al ., (197 Proc. Nat | cL US 52
neaRHEh G RPRS R pereh ei@% G 8 NG D9/IRE ) TR abeines
will Yo ral & iddfdeldh or o '@Marm@&euﬁl:al].y acdHRO)k edcipBhsslor véliedes" such
as V\p];seg @%llq%gélp/ge?gg eilaan%éggza o 1tr;)3a ?g@q ﬂg@%lstgﬁ@s (5%181172%) wetting or
emﬁ?@ﬁ%fagémﬂpﬂqﬁﬁferlﬁé suBbtance§, h@ak 11§§ |n@9'5b% p2kontid ﬁtcl;@ghwles

nucl eic aci d and/ or poI ypept | ecul es_can al s

be Ad@MWé?@&lonﬂIYd&%ﬂﬁﬂé’dﬁ@ isp m%ecek%é?%nehgseéﬁ IIHWC%Fhe

procglgtlcg ﬁtlg(ﬁﬁe%rﬂaMI B¥heh ﬁﬁ@ﬁﬁﬂ]r% fQﬁe ccﬁﬁpo@itlon Sﬂ-l%%fb)
em Biophys. Acta. 394:483-49 See, al so,

carrfeastaemtypively largec g @y lyanetabalized, reaetonaderutr such e Ipéqt%mSa'c i d
polﬁ%@ﬂeﬁ*[) g%l RRE 'mqgsé g&@g&lg cﬁ}’pcﬁ%ﬁéﬁcbﬁnﬁ@%&s hitbad

, or as partlcul ate carriers.
cop&lymens) lggd adgrezates (woh astadl draplets er kpdsera¢shchad et e ims prtigles.

Suc&,lcametg eyv%{lg%lw ’l@{h‘a dﬁfffyol“cﬂﬁa glﬁy 1{@1 ?ﬁ}t !arealﬁe Env

opartc errved from
polypeptide atﬁztylhé&omuggé@ttocal bactersdl toﬁommhastom@fr@eélph@erga, tetanus,
h I]ef ftery et al., (1993) Pharm Res. 10:362-368; MCee,
chosp: ¢t “al ., (1997) J M croencapsul . 14(2): 197-210;
O Hagaan®hayeatsodk used(td&%hcth@ﬁﬁfﬂﬂveﬂni(sbeﬁb%ediﬁék. Adjuvants

Sui t e. mcropartjcl al sp be manuf act ur i n
for v e OB e Lo 0L WP etpsone ST BF e ot e g
fort8¢lbwni ¢ detergents, to yield mcroparticles with a
surface having a net negative or a net positive

4 AQ:QQ%Q@omE ;n %@kﬁonsm croparticles manufactured with
ani oni c such as hexadecyl tri net hyl amoni um

br ddinctel c(o@mBylg campositioTysBitsilcTores asipditvants melidepingrah salts,

T T

hydmniemdaeg oRrghyalroxidzs pﬁqshlmtamzg«dtydmamfybsmmtee,pn@bp@sphates)
sulfs gés e% Fengt %eeocrhal\oltgrrs”SCéc SOf Vacczne Design... (1995) eds. Powell & Newman.

ISBN: 030644867X. Plenum.), or mixtures of different mineral compounds (e.g. a mixture of
a phosphate and a hydroxide adjuvant, optionally with an excess of the phosphate), with the

compounds taking any suitable form (e.g. gel, crystalline, amorphous, efc.), and with
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as water, saline, glycerol, ethanol, etc.
Addi tional ly, auxiliary substances, such as wetting or
weruwbes$ye ng agents, pH buffering substances, BeMU$1965/022801

i ke, may be present in such vehicles. A carrier is

optionally present which is a nol ecul e that does not
adsorpti&€lofthd &) Beihf Brefied Utel ifiRer@f coaftninyoding®sifianisvhay aldocbe

t he i ndi vi dual rece vin §‘)orrp05| tion. Suitable

form%laﬁeﬁﬁ%?garaflé of ppiaksilt |(Y)’Cﬁ);9 2330 sl ow y net abol i zed

MBCIHLATRINE S Gy DHERILASI RICR HR 1R doRVFWIBGEhAWESEE2 and 1.0 mg

poI ylactic acids, polyglycollic acids, polynmeric am no
perdgg€i ds, ami no aci d copolynmers, |ipid aggregates (such

asInQ)h‘l-: erqﬁ&mngﬁﬁh@aﬁurhfnﬁﬁ%%sa}ijuvﬁﬁ@s dhﬁlﬁ%lhﬂiﬁluiﬂ PotSsium
partIC es. Such carriers are wel known to th ose of

sulfatsr(AIEOy)2Dkon an alum deriwatiys; suchas thqteflonmdem Sith &Y EHYing an antigen
in phgﬁJélﬁtg gagff%%itﬁrﬁﬁ?bﬁllgxgéﬁ %g!ﬁtea%fén bRy }ﬁ‘e&gﬁ%i%ﬁ Wh AHREOdueh as

0XOl fom d ria, teta cholera, etc.
ammAuiponvedtexidesy Staiusmhbkomé,@d t o enhance the

ef z&nocﬂtlelrv e(%’]rrel%l%ry%uni H.g‘n %@%g taﬁ%@ant %%{ld‘l‘l?ﬁ% %é/%%&ldg %@ uWint N

t e 1 nven At e no ne or
(Al((DHﬁ)Eomfrysltaﬂhna‘ adhithinwm WYWO‘ddEr(tAIhO‘Dﬁ) (Wh:lchAs aivexreglerit adsorbant,

:zn er I
v FEnE PR D Pl [ et R o phyeplyae adiuvant
(AlP(]il;)rUi‘ BRImifdh hﬁdroﬁ}tpﬁblspaste,ak}tinh mmtanﬁqihb@ham (grc[uab @i plage of some

The i nvent i nc es. mp leral. sa
or g ah Sl RS O aRPHYA BITERG) 2B R kB (e
alumlnm{ shodphesqiaies prooidel apbpsphah@phous and §ohibésin aetdi, basic
gl see chapters 8 & 9 of Vaccine Design... (1995)
and@&ga |1 & Newnan. |SBN: 030644867X. Plenum), or

M potdb@er @hbddichd® the Alljuba 86@prises FaR bR ehSnun€ pigbspleate and
m xture of a phosphate and a_hydroxide ad(;éuvant

alumdypn yskeide. W @ morPagicylas §mb‘?d"{nﬁ‘§ thsrRoSFheaagyvanihas g ersgier

h kth iRl 1 dfR1E) i6h £ a @B of 2:1, 3:1, 4:1,
amo@?)@g?g%ﬁﬁlr%ﬁgaﬂg} phous, etc. H)%, and vvlthaadsorgtl on to

5:1, 6:e7:5a8:1,(9%8) otgseatey thandt b by swighialamisumeatharphets ip aluaign
hydr§) Eg Qbdik #’?&?W@%Pa%%g@% szﬁ§ & Edn e @régéﬂ'tta‘c 64 % Pb mg per

um num sal t s may
vaccumcilosad edO 4 teh8 nfgater viveinddew, OF W B0.7 mgipet ‘melne dosz, Q@ gbout
0.6 er\% el dooslgse In one enbodi nent the al um num based
%]’ ant isdal um (al um num pot assi um sul fate

( AGKfeTIH) ﬂl)e)pxefexredaﬂurmhumbdmdl admvam(e) ostatih ofimuttipdt aluminum-

formed in b ho
basef] 3@1‘1@1‘%\/\8‘{ a§ F]lﬁlﬁi{n%ﬁ ml r a ¥J§~%ﬁgni§%t§1@$t§d by
optiRizefdno fleRicirodlatisl attfhc%rbl%@e@umhe(m&s auchnoimt the dm;‘/tge‘rmarrdae an

onvely Ehpee 1 SRR e GG U EO R DO LT PO By

adju®dny ﬁéllﬁk l4h AsoRbs lll}"ﬁbiylﬁfe pxoHay slb@xindepl Al40SIuld sibuin Hesheatarget,

excel |l ent, adsorbant,
aluminum hydroxide adjuvant would be selected (iep 11.4). Alternatively, pretreatment of

aluminum hydroxide with phosphate lowers its isoelectric point, making it a preferred

adjuvant for more basic antigens.
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having a surface area of approxi mately 500n2/g.
Al ternatively, alum num phosphate adjuvant (A PO4) or
w@bawaiosiene hydr oxyphosphat e, whi ch cont ai ns phoB@ITES®05/022801
groups in place of sone or all of the hydroxyl groups
of al um num hydr oxi de adjuvant is provided. Preferred
B. @iwmunansphosphat e adj uvants provided herein are

anor phous and sql ubl e ci di c, .basj n utral .. .
B Fer RSO B A B rfgwsetaﬁ%dw&ﬁw%ﬁf © Bt Db mited
to, siffee-MatéFbmHITIoRd) @&mal\ﬁ?samgi%aiqumﬂwmswm@mwgeandlors(yaspan
re particul ar enbodi nent ther S 379 f‘
85, f@’rr@éﬁt@rmmblﬁtcr%lfpaﬁrc&ﬁﬁualewwﬁ@ﬁ idizer) 1368 Qi’l‘b/%%@ ee also,
Poddqurhg)éﬂﬁeantéﬁﬁhu@% ackiabd \QltIQBC%Iei adjlﬁl-ahts ékplamen@e With e MF59-

) reater ; ht al um num
adjum@érynml@ t‘éacame u}d&a%?%%&%ﬁewr% %?rﬁp%lﬁp%\?f the safety,

toler%otlljftjyl and?}ngmngé@ﬁlcﬁ? b SMM9Lh v?ﬁﬁ&ﬁhﬂ@em@i @ac@fn@ %ﬁd‘& néH

er vaccl ne dose, or

adjuwﬂamdumt@edms@cmm m@log-etd@rlm aqulisg, \@éqalne(,.@@@@rgé_ @ég-él g,MF59 is
used a? 811% dﬁl\/%ﬁ?{l?th@ FLUK eg%\sxﬁrus W%&?Adbﬁmt Leﬂ;@me

um num or ratilo

Mmlqajlalwrelﬁarrcmamagmd aladspbmwm@ﬂ-lswwer@mwlm li‘raﬁtﬁred
t .
subrrg%rf)p ﬁ{] E%t%ia%)eﬁ el’)o”lfllléllgl”lsn 0 ar%j Q%L{a?egg/ﬂa%ﬁ Elglglts%se %ptlonally

contdifihg ©aly@g afionhis thﬂ“PtHBa sva:rht as gembrmanomoelsmmtem ppmmdne

RS el peant o0 B S5l i FoL SERTD
mon&(ﬁéﬂ@@)}’%/orWS @k spAPgs™ &oﬁ)tltaiQHOYeaﬂa) ag'ﬂ Qi;b'tlgnaﬂllbem n be

target, al um num hydr oxi de uvant woul d
acetydmbesotydd.- qla@pmlmogdgammvkbﬁmne@ealyr d,meémﬁ%érsmbt%%ﬁ-

huy‘féés’%@}‘ eé&ﬁ%ﬁ%ﬁﬁ%{&?} g’tﬁy \Mn& (Wﬁﬁpﬂaf‘o? e% b e é &Bmicron oil-in-water

it & adj uvant for
emuhimneknbws as:"MﬁiQ"@hlt%nﬁon@Pluqum{)lsNg Ny OGP114 &3y US Rgtent Nos.

0S4 sui t f,
o A R o e A g e
Adj LﬁrSntIVEBHur('lﬁ%/ mmk"en éfaccﬁmﬁges'fgm &he BOuniavm! @djﬁ%ﬂﬁﬁmwﬁgﬂ

oL TR A S SRR ) 10 700 3

contAH$ 4EEIW A uAlthe (RIFZA 3 %R OCI SA@ SYoWh/Y mwraen/sow aﬂlﬂ 0\sahvAy. Span
experience with the M59- a%}ljvant ed vacci ne", Vacci ne
85™ apd) optjong|ly comgapggrrmquatspt M TEAPE, formlaprhinfassyhmisron; he

parti?@éggiﬁf%a l;n%rgﬂlﬂg’lkér shofr asMRSHel Wﬂﬁ?dﬂu?d&e)f (Ioﬁcr@ﬂmdlcs Newton,

-adj uvante uenza vacci ne and a nonadj uvant ed
MA). bt ammph: Nﬁ&’c]?lhmay be mseneindarahybumdlﬁ Bbait 0-508 gigidnge, more

( 237, 5 as the adjuvant in
pref?rég]y i[ﬁ(g{ ey f“i“ﬁfe‘?fl\g E\?’yr’ slldﬁ PEISent subuni t

Vagg ufiRl heRa, itheCiiinRTNIY S 20 Brfe R4 ©GhetBput/ABntcran 6il- 1n-water

submicron oil-in-water emulsions. Preferred sub

el P i lr bR PO S BB b 5 Sogmulafon i coin
MTEEHAEEIINRE MBS IM b QBP0 QB R TBLPE per dose, and so on. MF69,

another submicron oil-in-water emulsion for use herein, contains 4.3% w/v squalene, 0.25%
w/v Tween 80™, and 0.75% w/v Span 85™ and optionally MTP-PE. Yet another submicron
oil-in-water emulsion is MF735, also known as SAF, containing 10% squalene, 0.4% Tween

80™, 5% pluronic-blocked polymer L121, and thr-MDP, also microfluidized into a
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contai ni ng varyi ng anounts of MIP-PE, such as a
subm cron oil-in-water enul sion containing 4-5%wv
wGeouwalgsesy 0.25-1.0% w v Tween 80(tm PCT/US2005/022801
(pol yoxyel t hyl enesor bi t an nonool eate), and/ or
0.25-1. 0% Span 85(tm (sorbitan trioleate), and,
subm@cﬂbh el’ﬁalsioyl MR2EPT deustasad MFE75 formulation that includes MTP, such as

-D-1sogl uat m nyl - L-al ani ne-2- (r-2'-di pal m toyl
from 109 489&7‘8@476‘) 8E PRAPET-oxyphosphophor yl oxy) - et hyl ani ne

( MiRafEbn ofi 9f-weXAGRkISiond, AR HRUSTrEdk@E 1Bé bandmeat er
enul si on known as "M59" (International Publication

immpgestipgEiaong g, sutissragrany! peptdessopys igthe capgositions, are
descxgoe%‘cil]r d34R in Iﬂ&gia%ﬁag BlibiRhtion NVWP890/148851298 U@'T%tent Nos.

val uation of a Safe and Potent Adjuvant for Human
6,29%/8%kandes4S 1,32Nacci ne Design: Tlie Subunit and Adjuvant

épgélgﬁg%eﬂg%%lahwx% gCFde@?ﬁ?%‘) IMA?\/F géié%vr?ﬁ ﬂﬁﬂ@rﬂlay also

be uséd 2%adifvanBSdn dleemeniien.g. 4. 3%, 0.25-0.5% w v Tween
80(tnm), and 0.5% w v Span 85(tm and optionally
contai ns various anounts of MIP-PE, formnulated into

C. SukvpostQiorpalatibnsl es using a m crof | ui di zer such as

II\:/g e%lgszgﬁgptrgnﬂgt{gﬁgnlééd :lfgsp Blé M.S" fg}'{]atlfllltsdl ag%mns rr% Feter]'g\)/fo‘o%é)us
group bpﬁéroﬂg@&gld&gériﬂl&ﬁ%rpemﬁ%lﬁbﬁcﬂee Itleslp by fORIRISA thegadko keveand

nost p r se.. As .us her e
somp ot SIS0 POV P ST ABERIESTin JREPGR Solbed FOm the
bark %Hh‘e' %flr Wait ShipoRiiih Sloffe tr@Chal 1BeeVRRddREstudiBd headjuvants. @aﬁ’mnms
P denotes .a forrrul ation that conta ns%f
can qi“t?rbei Geamreialy ebiginy fiomnSmilgrgr ‘c‘ﬁfﬂﬁsais%“% W ap‘%’i”’culam
(brldg9§§l), ﬁﬁ%’aﬁ@mﬂﬁ oﬁM:cﬁzghs @bg} Bes. S%fa@ﬂﬂ Ec[ Q‘fhn@fdﬂnhlﬁnd‘i@ﬁrﬁﬂlude

| S1 on use cont al ns %gual ene,

purlf@ﬁdzfs%wmbwnm@@nasml ngs W%lhfzf lmldfs%wupnswiéh SERMsand
Sapo%m +091ﬂ§)sit1¥n g)é:cn g%ﬁﬁecﬁ%%ﬁéﬁﬁh BURIHRAQNTHRM Lajeh- Wat er

sion 1S as SAF, containi'ng 10%

Chr@qiu@rqﬂg,(HB 'JZI%) 'ﬁmgnvm@fhpse High ]ﬁﬁrfgn@mcglm%@f@ matography
(M—g@&bﬁlﬁg&eg‘iﬁg éurlﬁeradfratcﬁ&kﬂw@g ’\}ﬁcllgétgcél{r?é éag B%\}# b‘éél? ﬁgntif{éﬁ QHcludmg
QS7f QB |cz&1isst:tlh@H-An@Htmw Q. Peaferhblaisthé s@nnm@mﬁmoAng
metlmgt%'ii' EE %ﬁonﬁi}a%%ﬂ IS¢ o%er:cp ) L% llgiténrt] N\gﬁ§ 6%7 2l b?ﬂoﬁfﬁ%ormulatlons

mul a
mayagﬁmbﬁlprlmdterals,sum laachdlesm&pjt(sed &@96‘/3)?739)56 int he

Itjons, are des a|I | nt er nat
PUBPRBAEHOR KeroREboN T sremraete bt sh b Bl ated

Imm?r&%é@l)ﬁnﬁeﬁgig m{i‘lpﬁxléﬁ(ISC%) ISE(DIMls @fp&:al?y elsm ﬁlcmdadbhnsplmhmd

A) an mconpeteF S@g kx%F/g)ma al s
suchygg ey ipelomimer phospRRIG S AN g1 b tised
in ISCONIY [Feé P, e ETOM 1ﬁdlﬁd8d bad dremsie oﬂeml al, waald@m as

adj uvant s. aonlns are a heterol oq

JSCOMs are further descrlbed in EP0109942, W0O96/1171 and W096/33739. Optionally,
the ISCOMS may be devoid of (an) additional detergent(s). See WO00/07621.
A review of the development of saponin based adjuvants can be found in Barr, et al.,
“JSCOMs and other saponin based adjuvants”, Advanced Drug Delivery Reviews (1998)
32:247-271. See also Sjolander, et al., “Uptake and adjuvant activity of orally delivered

saponin and ISCOM vaccines”, Advanced Drug Delivery Reviews (1998) 32:321-338.
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group of sterol glycosides and triterpenoid glycosides

that are found in the bark, |eaves, stens, roots and
we®n/08d9emer s of a wi de range of plant speci esPCT/US2005/022801

Saponins isolated fromthe bark of the Quillaia

saponaria Molina tree have been w dely studied as

D. W&MV@B&}&!VZ}%@Q%&'MU&MP@O be commerci al |y obtained
fromSm | ax ornata §a31arsa

oy Pseones paplirisddkabatielst 8’&@%) caplsy be used 2sadjpyis; These

strucﬁfrés' g’éhé}Q@}L ohtal SRR MRS ProteRBPOR AviAf] opMaiHly combined or
fornul ati'ons include purified fornul ati.ons, such, as

formgiated withs pheraholigid) They @re gsperallatangiethogenie-fopgenligginggand
geneé‘?i??@ InBt &‘Hgﬂ%t&f ﬁg%aﬁ?é’ BrdP SHBme ufﬂef\}n%dﬁ'ﬂéfe'lr{%gn Aiivgh

or manc ronato ra P- TLC) "and
recoRbinentlyguodviseder IHI@ ﬁ@nfvﬂmm@&esﬂhﬁw ulr@mr%waft Bip fry use

in v1{o !:_A e 9Lps RRAGM ok SRV iddvES OIII dﬂﬁfeh ral:é 3§u@9 aﬂh‘ﬁ%ﬁNA)

ques have Dbeen 1 denti
Hepa(ﬂ‘ﬁls BS\{lru@E@m;h asQerehor mpratmtlsQHeQatlti@rEeﬁmsampgsles Vh@s Smdbls

v1rusd ggtéw%% gocft %%é/l%ﬁ} lgﬁs%:e{]sgglrl?sngcgn%ﬂ‘g% 6\5 (}%aﬁ)(fwr@%glmhﬁ Papilloma

virus, BITVURISA iphages n@f-phdgs Gsuch apedasgot@ins}, Q&bhagg;,fc-lph@, AP205

chol est I W06/ 33739)..
phegg RN P KSR LR oBa SEet PE Format g iR e
WO@EM@QO I WOU3 05148 Mnd INiikgra@Go4ty f‘@lxiﬁ&rl(: ReChBipant HS&OMS E Virus-

plcally i ncl hos suc
Like, Bilae P‘H@F*’i%ﬁ Yiheierh FenB %P%aii?%eﬁ cﬁfiwéOgYA%‘{W)
293:K7909¢D; S8Rl “P@fﬁlll&ﬁaﬂ*ﬁl@ﬁleBPdrﬁ@%dud%f&&ﬁd’ Abtvgtiod dfe

Denirahal sl of P uae LS 7 1000 TG g
Resp%n?e@% MERGA B (iR navids (}mu&’bl Itléhﬂhif S@gﬂﬁefﬁqﬁmﬁlﬂm@@vlﬁh d
addi t'i onal det er gent § . See WO00/07621.

Reccrr@bﬂn@m/ V-1lel Wisyeltsp Ravicless Jayss Af wquagwla%fw\%%%
188: §§7’]3W aflﬁé% h ﬁaﬁumaﬁtPaﬁhomavrlk,l?‘%Lﬁ&q)aﬁ;c‘fh% fAre Efficient

saponi n base uvants", Advanced Drug Delivery
OralRewiugagens 1\9918930 yipigtpreg pith Rseherighig golsHgttdmiale Entélﬁow Mutant

R192GRF éEé” %Bgm@wwgg%dlgﬁi/o frs 95 éJX/n%?Adléé%Fee&scussed

saponi n an I he vance |very
furtiRein, mmmm&;luam:t 3R I Ne9ETemoldgy Biasfosms arilie Deyalepmenkel

Par t es [ MLES) V1o in 10k 1V '
Vs B HER YN S AT, bRt 1k
infiganevifkdriesqiRIVaare usedaasdhe suburet tigeredalivefyrsgstera invihe irgranasal

. ti fo i
vl P RGBS Ml od Re BRSO P
andﬂﬁﬂNFEUN}ACdﬁlﬂW@Mﬁcﬁl n any of the native viral

genone. The viral proteins may be reconbi nantly

E @raggygﬁéngrolbgpb@;ne@gwg; om whol e viruses. These viral

protelns suitab for use in virosones or VLPs include
pr @\tdéxtwsal@éwmnﬁlnwacmmm rerobipk degivatéige BUcASS:HA or

&PEI nsgﬁlc Eé’?vaﬁves OZ b%e;&%%égm?‘ﬁ %BF)E%&%?’?%S@P% ndbi s
Suclv derivativeRondnde Mmopﬁ@phoraﬂdnm (MR LDpisbSedoatylaied MPL
3 dl\%ﬁi{ QXME’E 1$am N%)ﬁ@ Iok(3 ﬁe[(ﬁl-%cﬂgm&o%ﬂ@pungfpﬁpld Awith4,50r6
acylated chains. A preferred “small particle” form of 3 De-O-acylated monophosphoryl lipid
A is disclosed in EP 0 689 454. Such “small particles” of 3dMPL are small enough to be

sterile filtered through a 0.22 micron membrane (see EP 0 689 454). Other non-toxic LPS
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virus, H'V, RNA-phages, Qb-phage (such as coat
proteins), GA-phage, fr-phage, AP205 phage, and Ty
W@ 296/083989 r et r ot ransposon Ty protein pi). VLPSPEI/®S2005/022801
di scussed further in WO03/ 024480, WD03/024481, and
Nii kura et al., "Chineric Reconbi nant Hepatitis E

derivifived $riclude %ngﬁ{oglb}fbm ?npﬁﬁA Aiim{ck %th/Mrhﬂ@le{@ Blu€bds@minide
Presenting Forei es", Virolo

phosp@vesdezls@iweteazR%gZ%|5%e J@*Pﬂécm d AP Pg’gLM%i%Mf ?ﬁ‘é:? &3

2p7gl nduce Acute Activation of Dendritic Cells", Journal
of | mmunol ogy (2001) 5246-5355; Pinto, et a
+ @) Linidat Dervativies: ReBif dhdaiyatives Mgtisla dedystivesfdipide4 om

Eschgéﬂzl\/c)z Il Atk ﬁg@af ﬁhMN?/?'i’d‘iE] b &Eficed M%Eqn ‘Metrehdl et al., “OM-

nant rus-Li ke Particles", Journal
174, aiNeMCQu‘tanbwsh DPstentésd sor(thoeg Us¢.d8d@pya BB@SC“%%IGS@I?SB gyith

Admg*letergd iévhtp W%{'Egﬁth?ﬁ‘c" & l”Ile?rH’Hl}a{lrfj m%ne\%ohs >3 i‘d ﬂf&n Bﬁ d‘blﬁl‘l&)%rd%%ﬁe

mmunogens I stere
protefis e Rissmaoidivan bnbghel”f-lé’atcvlmfa(ﬁ()ﬂﬁ 2ER485- 2‘5515 Imdl\mll!fﬁmt aR1'Ihe

AdJL\/?‘}t@g;r}gé 11‘@}1%% Otél(%ﬁ VI' ! e%l O% &Zl%r ]n)on foﬂn]lp )16 éle%?gtlélé(ﬁg lrk

v1vo’etVaal:me (200B\21:886184DI ogy PI at f or ms in the DeveI opnent

f
T R R R R N

suita¥le FOSRIRSadjilvRhtYIncafde nuslestida sequbitces bditathing a@pGgmetif (a
delivery, systemin t e int trival ent
ol

SequmFEE}%ﬂE’(ﬂgﬁ?uHP%ﬂé‘F FXPER s eapsing 19 4plkyd by @
phosM‘%i@b(ﬁﬁ) HicrinRbusle EtréltlaedzﬁNAaiﬂ dligdtRcledidetvAaimhgbilindomic

product. E. Bacteri al M crobi al Derivatives
or pq&\ﬂéﬁb Feﬂnwce%mvmlaﬁb%enu Sh@%@é%@%?ﬁtlg}u BPYni cr obi al

def /@ity e 1%&’185% ﬁﬁleoﬁ&é mDRRcd: B/ SnattRs kychtak YRsspRdrothioate
ent er obacter al %saccharl de (LPS) Such

modd‘eﬂm%ﬁnd/@el bﬁﬁ@ubJeetrwﬁ pirfingsherepfied. Optiepally.(thapgyangsie may
be re%lgge(‘éj\%ﬁl? ? M:H‘as(Z3 ﬁyﬁ)g)’} ?e%QA\éﬁ&ndsﬁleasé@ I%Jnﬂﬁrf‘allgfet §l
at e ry

rmnophos p Ipid 4,
“Dlvargyhmmﬁemhstldqqnmfet@gnem padterr: degaiy qndcieeelommnhﬁ)ﬁﬁotent

1mmgln_pne)o<@£crigﬁéo%g % BSM?ﬁ%ﬁ&o&gX%tls gdlltgls ﬁ:gtl 1 c%tg&gﬁ ﬁldgétﬁﬁll in
profﬂmﬂa,l Nuodi.ﬂ@ﬂgﬂs Reselreh €1068) 31@)1c 23981164 megfﬁ'&n@ VQQ99/ 62923

RGN ENEINN RS R

furtigtlgicidsedamkriog kKyG r@dtifmmmvu idgrepienisip ibaxttmadi ertrag@t’l, Wekire

vediat D 328 5355 R0 5 o o S hR

immagizhtiAlstr¥esicd iAhite@ithl Bepariad B v@Saco bntidepiatd Bp& DNA”, FEMS

Il‘nmflElg(g gg(l an %ilc:: M@B&%G@?Z?[O%é 479d(\ggl ‘f’b{)%/ig?%g@%cﬁaten?ﬁo

6206‘\@116*\/@99%\%&\1'6 6201 Bndals et Nurgumass, | nduces a
Protective Response with Administered wi th

Sy hbnepd cequerce Ay gl diretadive RS arhas thy W’é" ﬁ%thﬁ%T Tor
TTCHTIE $EBRH@EAIal & al., “Toll-like receptor 9: modulation of recognition and

cytokine induction by novel synthetic CpG DNAs”, Biochemical Society Transactions (2003)
31 (part 3): 654-658. The CpG sequence may be specific for inducing a Thl immune
response, such as a CpG-A ODN, or it may be more specific for inducing a B cell response,
such a CpG-B ODN. CpG-A and CpG-B ODNs are discussed in Blackwell, et al., “CpG-A-
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protein of Plasnodi um berghei”, Vaccine (2003)
21: 2485-2491; and Pajak, et al., "The Adjuvant OM 174
WO pabaog®sbot h the migration and maturati on of PCF/US05/022801
dendritic cells in vivo", Vaccine (2003) 21:836-842.
(3) I'mmunostinul atory oligonucl eoti des:

Indul:éH‘MBﬁ?&?ieM%fa@lgté—lﬁhmclﬁlﬁl@%geﬁm(D deduaithtiaktgldarbyuse as
uvant s i ncl ude nucl eot.i uence
Plasigiig DR ol ot EOIRGHPI . T AR B R g -fbss:
Krie& Y {rasth A&o ZQnl %@dTRENQJS%‘ O8I 0801663020027) ke @):¢-65 and

n

hos hate bo Bact eri al doubl e stranded RNA or

WO /?iféﬁt%Pfé@ble § Cpbris alCREMYy OFAY-i ndromi ¢ or pol y(dG)
SCRANRNARS 1RAYRS @h@ﬂu@@&fgg ShOWrdcRd RS that the 5° end is accessible for

i mmunost nul at or%)r s can i nclude nucl eoti de
receptodietognition obigicaaty. bye CatioHsamiclshddaisatcarstingyths attached at their

et{Hg % foln% a‘ilﬁrg Psd §e%nfop g‘faﬁ@?@t n&HaﬂQ @?Ql @gecondagy structures

OptTon guanosi ne ma
in Cp@ pllngrmdlewlcteh aﬁcﬂ:t amahmgtnguﬂ@tl@r)a@tmty” BBRC (2003) 306:948-953;

Kan&ﬂaﬂg WY ZTQI? ?F%%??apg&;du E‘]%du@f 21 &%Fﬁﬂl}lj’ &hd cﬁ{okﬁ‘le induction by

e’rgerit syn recog
novqcb aytitio Gpdel3NgR”, Mhelmmell Smpm—’ynTramsfacqums €30103) 31(part 3): 664 658;

at or ode bonucl eot
Bhagl 6 o e PR o T MO HP e sy e ity
ageMEBRRC (L002N08)853-B6 9 pnd WBIOS/OZ&% W002/ 26757 and
D o i eI S RSB 538 pacria A
rlbo@hAtgl Mllls%ﬂ eesifies dérWail\l’b@ Itheﬁéofﬁu@ibeﬁisddms Kaijue@ts Pl@ﬁs@ably,

s: the active i ngredient bacteri al, WA
the INBEUN '8 AN EPRE (o5 Fogoh reablahiaisroipiiey LTk Phdsat-CT)
or p&ttussis (BEF L ThehRof AExifTEE ADPLriHREY 1ARTREARS as DL &LV is

strate\%oesm mce with hepatitis surface anti

descgihed OMAT2 11 e/ mwﬁﬁfﬁeﬂaéwalﬁm WeOdRAas SaPierato R sy

adjugglgqgg de%&lﬂe%%ﬁl%ﬁtanméﬁgﬂ-ﬁ@_% IUSRPALBATLTNGI2G. The use of
207, 646; US Pat ent . 1 16 and US Pat ent

ADI o9 latiogioxing @n@@@ﬁ@m@ﬁwlmwﬁéf dpawéele@idLTrK@LaRé LT-R72,
as ad) }‘i%ﬁtﬁ‘%g %F ?quﬂg t the %[8@]? gereﬂgﬁagno?ﬁ &t dfareleTalR 72 M&hnt of

e recepto ion of recognition
HeathabileyEngdtotonein iofi Bseberiahin doli Enbansks thy dtbiléy pEPaphids %mn@ns to

Bl REECe R ol LANARAL A R Slcatdhbor b Bl s

Infeetiobidnd ilinmuniey (2687)G1066);30 8218 9aBIZZﬁ, QJ{B- AMVIORINaI veecings: mpntoxic

TS PRy O el L0808 .

“LT‘BJ6§I_@1K&\E1FR72 &ko ﬁiug(lvsal a(ajlﬁalﬁk recldg €l chhiogidndle’ Int. J. Med. M1crob1ol
-]n t

(2000 U by R B Db re e et Tpap Fpaon with

Bac’teFiBl’ Rbpjlafnosyl&tmé EMII)S St(b%ﬁ@ﬁéndﬂlﬁél&)ed NWfuvantQ Gfection and

TRENDS i.n_ |
Iy 4000 BRS04 585 e et 8 a8 of BREPTIASE) Hepkabile
Tox@gbt' 3 E8eGREMudebdNA dRIektefoR Blayal Ueh@erszﬁﬁan Acellular Pertussis
ol i gonucl eotide is constructed so that the 5 end is
Vacgingdlifiersntal figfects of the Nontoxic AB Complex and Enzyme Act1v1ty on Thl and
Th2 Cells” Infection and Immunity (1999) 67(12):6270-6280; Partidos et al., “Heat-labile
enterotoxin of Escherichia coli and its site-directed mutant LTK63 enhance the proliferative

and cytotoxic T-cell responses to intranasally co-immunized synthetic peptides”, Immunol.
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receptor recognition. Optionally, two CpG
ol i gonucl eoti de sequences may be attached at their 3
we@pas/08395F or m "i nmunoner s”. See, for exanple, PCT/US2005/022801
Kandi mal | a, et al., "Secondary structures in CG
ol i gonucl eoti des affect inmmunostimnulatory activity",
Lett. @BB% 6ROPR)0-BEOP&ABIoADS al. KandamiBbfl the E€heréthia, coli heat-labile

i ke receptor 9 modul ati o ecagni,tj on, an
entero{piids faic .aﬁfaértqng@ﬁwwtﬁqfamra%afﬂmgm0 oV ecRine oos)

2(2) B8 L ghEBine S04 ?IOYD)T"IIﬁﬁ%é’s%I inQfsnifat0F 3/)th ﬁlﬂu@ﬁ)@rvtaccme and a
64-658; Bhagat et al

dﬂeﬁ%&%@@@&%ﬂ%@idwe@aﬁ%@ figm %‘f@ﬁ?hlﬁ ma&#&am afgRtpl
Releg%gﬁ‘ 8§¥8§:26? OB NuRRHe A 5&6@@& f@lnzgmm&ﬁ OdréRfens(i¢)

osy ating toxins and detoxified derivatives

prefarpidy bzmed oeﬁv@@bgnrmntse@nirq AardB sehungs elAPRsibasydpting toxins set
forthdigt]ﬁ)ﬁ{eg ﬁﬁl %ea'i | ¥R Y ' 1@1%b1%ﬂ§59§3f15 A 1@? 14ged as

van referabl ro‘t‘ 'n I's derlvedfromE
coI | (| .e., E. col i heat I abl | e enterotoxin "LT),
F. zoad sz(fe uc:%661’1’93?1?61&"SSI s ("PT"). The use of
de GARNRL I osylating toxins as nucosal

adBmdmmes smdoegoadhogesinmy\ AR S 1iF&las bdjmmahts Suitable

oo L R0 A AR D MR B s R L AP gyl o

Relel 70 B972276 poi0m Lo 193 e s'ﬁhlﬁam@ssdfnké\mbrwaﬂDRS yf pdlyaegylic acid,
t OXj NS d det OXIfI der vat

polyigy | aleapla oy vips gl Fdonty oSy @Eﬁaﬁk%m’%thx%ﬂ‘%‘”e

Chitb@HRAd ddrivhies fiekrd P glss BE Byce Ia@ @(ﬁuvaBe;l igthernveatiomE.g.
"The LTR72 Mutant of Heat-Labile Enterotoxin of

WORYLHEPi chia coli Enhances the Ability of Peptide
Antigens to Elicit CD4+ T Cells and Secrete Garrma
Interferon after Coapplication onto Bare Skin"

G. | nMagrepasticland | mmuni ty (2002) 70(6): 3012-3019: Pi zza,

et Nﬁ%_?_pam%’sq{?%az{lsd/@eq@édqﬁ%dju'@%s tl\@%fo%ar@i@[eé (g@t 4 yR8c1obr LT
as nucosal adj uvants", Vaccine

~10q;gn %ﬁ&Ommdlamptzz aoregrefarably ~20frE 30 amnmr Fepnetqrygid most
S u I
pref%é@? : ‘glﬁ[ﬁ@% g%@g%g Sélﬁneg)ﬂogislgﬁﬂzrléﬁ i ae bfoﬁégrad-llble and
non- svdlra(retgom pcbﬁefoshselm@acdb a polylydraxbutyais@oidsa palyariiopssari dn
act of 0
o iy E A Ebrafi i P S W I RARL O e MBIk 2o
optnﬁr&(ﬂ@ ﬂ)eatﬁBt(ogl)avééBﬁ:Egaﬁ'&bBchaFged suidcedé. g, with\dRYror 8 po$1tlvely-
hwﬁ Irg ﬁg t1 at - L.a {S OXI t as Effective
char Y\ f\@j‘d AEEPET ¥ very of an Acel | ul ar
Pertussis Vaccine: Differential Effects of the
Nont oxi ¢ AB Conpl ex and Enzynme Activity on Thl and Th2
H. Lggasenees | nfection and | mmunity (1999) 67(12): 6270- 6280;
PaEkififles &ftlipdtome fotieditiona Biilabledoit 1t as ﬁ)ﬁluﬁnt@ﬁre described in US

PatcaNadBOCHG (F Breiiaa b e e bk BRRERT. Col

responses to intranasally co-immni zed synthetic

peptides”, Inmunol.Lett. 1999 3):209-216;
L pefpbronihvise eher W‘Rflﬁ"é{ﬁ% héffe”’f @”Eé‘@ﬁ’é‘{‘it’e’?ﬁ a col i

healyaliRilla Ju@mtéafn@ﬁl@é(ﬁd"y ?etﬁff‘lgﬁ‘e s sid \?Bﬂ)@x?éiﬂlﬂéiﬁ%t%rs

for I ntranasal delivery vacci nes" acci nes (2003)
WOQ@/Q;S@gglogg"gpml&fﬁ@npﬁwberé{iclme pol}(ozmjlg})lenqsgltbptalhg%gpurfactants in

combfTHEH % bPOtt¥yhb (WHG1¥APER 24 3%h a8 Bolpbefhylene alkyl ethers or
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detoxified mutant of heat |abile enterotoxin from
Escherichia coli (LTK63)" J . Control Release (2002)

W@ (0bASPSPE63- 270. Nunerical reference for am nPCHUSZH05/022801
substitutions is preferably based on the alignnments of
the A and B subunits of ADP-ribosylating toxins set

estelf ﬁ?ﬁa&aﬂt@m@@ﬂ%ﬂiaﬁ@ﬁ With &lledt one a¥BikiondVn6-MRicHurthd@83)ch as an
165-1 167. F. Bi oadhesi ves and Miucoadhesi ves

<WKEMB&GW€@i@é§”énd nucoadhesi ves may al so be used as
ade}é\féHéh%My&&ehg@én% Rt RARNGRLME Frol it HAlSwaSLLEIE | ed

hyal uroni c"acid "'m crospheres (Singh et al. (20 1) J.
polyosyrthyldreiddaury bethe Flaprety ) crolyrpeshriPiesy-stearykaibah as

poly%%ﬁ@%]én% %ksﬁt‘%rﬂ%ﬁ}ey %togxs%tlﬁflﬁng QL& éﬁlércpo"l’ﬁixgethylene 35-lauryl

| 1 done,
eﬂmp@hysdwwhﬁmvbes2&ﬁmnd@hboxynethyIcelIulose. Chi t osan
and derivatives thereof may al so be used as adjuvants
in the invention. E.g. WX09/27960. G Mcropartic es
LZP&@QMQp%mmkqP@BRhay al so be used as adjuvants.

o EREP BB v afn GaPF Lol 4ndRReL. GrenEh O

hydﬁi)@éi mio®kpheres be badﬁewah(ﬁﬂﬂ mqmdoos pdlgphvphazehi saintibes”) Biomaterials

¢! 9%8 Il\-g@ g& é& nL{ra glyg%%ﬁt rcﬁ% ilg%segtec%a ?8’1 khosphazene Matrices”,

Ad\pglmgmémxykwlwm%mlm) @5Q0byorthoester, a
pol yanhydri de, a pol ycaprol actone, etc.), with
pol y(l acti de-co-glycolide) are preferred, optionally

KLM%@#&@? L&sshave a negativel y-charged surface {e. g
d% or a p05|t|vel¥charged surface {

c atEX@l‘ﬁpléS efenwpgahieptides spitaRle forumys aq;pvamsrwj g@ﬁ%\éentmn 1naude

- +M’I§PSN1E Liyrh@famy s Lalasyl-d-
Na@ffl%%%ﬁs%gﬂéécggg?g?ob%giﬂkgg Pat ent &9 R BaG 106 v

isoghgareine (Mo-MIBP)gasl Estsetylawwnawlﬂlaezlad @%utammyl -l-alanine-2-(1'-2"-

dlpﬁx‘ﬂl‘cé“{lﬁ }}Jgé(ljo-eﬁ%gﬁ(g ﬁos?lm}élof?y)ye‘ﬂﬁlfﬁﬁlﬂy Mefpepist er

|ons uvant’s 1 ncl ude
polyoxyethylene et hers and pol yoxyet hyl ene esters.

I;AW%EKgMMO?ﬁZ?éﬁih &prnulatlons further include

sorbltan ester surfactants in
C orﬁxamplbs ohmmlathtamlmc taonyauotls LUWEDE @ uipiyvants ingdide as

.pol | kyl A
N T e
im1é§dib<ﬁLﬁlﬂil1aéH; HE:U}(Hms&Sofaﬂtldmafnd xbem;ieutﬁd/mnilblz ClihEXp Dermatol (2002)

S TN NI N T A O Ky 1

U.S( baett 8ok 49989,338) y@swsao,rwmm%% 82%E6D4y 5,268, 57 5,352,784,

5.4 Ollﬁ;’éﬁ%l §0% s 33?{,?3'@?#2@44, and 5,525,612,

pol yoxyet hyl ene- 35-1 auryl
M. Thiosemicarbazone Compounds

Examples of thiosemicarbazone compounds, as well as methods of formulating,
manufacturing, and screening for compounds all suitable for use as adjuvants in the invention
include those described in WO04/60308. The thiosemicarbazones are particularly effective in
the stimulation of human peripheral blood mononuclear cells for the production of cytokines,
such as TNF- a.
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et her, and pol yoxyet hyl ene-23-1auryl ether. J.
Pol yphosphazene (PCPP) PCPP fornul ations are
waele®ensdoed, for exanple, in Andrianov et al., PCT/US2005/022801
"Preparation of hydrogel m crospheres by coacervation

of aqueous pol yphophazene sol utions", Bi omat erials

N. Tg@&%&}mt%(n;boﬁadg 109-1 15 and Payne et al., "Protein
el ease from Pol yp

AR R R

maniBER e 8ndEX ARG For@bm P SLﬁﬁBFelf&Qﬁe sk djiaahte i @€ id¥sfion
as adjuvants in the invention ing

include ghoea dascrigd dmMQUA6ARI %R Ry rrmaméra@ quw%@r? PHHCWRD) |
effecg{;\llgﬁleché’ L A5 BN AT hanlpeRipRAYH 6168 SRS A B&1Is(Bhe Mdlotion

ofcw;alé@@,twbhmﬁrwwl - al anyl - d-i sogl ut am nyl -1 - al ani ne- 2- (
T mve%lt Hﬁ%tagé{ic @{} @ lc&ﬁﬁihgtlo%s of as ects oEf)one orL more of the

r oxyp phoryl o am ne P-

adjuilmsciéﬁm{ﬁﬁ(ﬂ alwive neor ©gmypdal ﬂitbsfollﬁoagpdje@nmomposﬂlons may be used in

the il erlPazoqw nol i ne conpounds suitable for use adjuvants
erdte 1 m qui nod and its anal ogues, described further

(1) i na Stpamiheyd arl ditirgwatereshudsion (WO99/il 4dxoqui nol i nes:

mechani sm of actjion and t eut iC ot e din
©) Depoperinator Q2obo] norione gmdasine ecaMiasec i mo
woMo158rr Opin Investig Drugs (2003) 4(2):214-218; and
U S. Patent Nos. 4,689, 338, 5,389,640, 5,268, 376,
(3) 4, 92Poninde.g5 FBA) 57 Bon-HXBEP7&Aivative/0g., BIMPL)5, udplerp);

© i e i AR Tl ol g 5P 008 s,

®) t hi QR6oat Sezana, @m%g&pleE‘%SZ\l%ﬂd/o@%lllﬁﬁwaﬁw sm@kions (See
formul atin manuf act uri n and screening f

Eurqpearm@mmd@ iqtions P333B1 & 0731898 grd 16133 uvant s in t he
t iLb /
© t n S bR RS I SoldlRE Rk 87 L PR SR Ry 121

and &irJNIl]DIIP &ith@nmelfoﬂhidﬁmdl inpes sybindcrah einhksin)d omomrtered togggnerate a
{ cells for tH‘Hf roduction of cytokines, such as TNF-
arge] PRITIClp iz ‘n Conpounds. Exanples of tryptanthrin

@) Comvaﬁ‘% ¥l éRﬁ@) @f@ﬁ)hﬁ%u&fch&ﬁ’)f d&Hﬂaﬁl‘iﬂgn.B/ Squalene, 0.2%

manuf act uri ng screeni ng for conmpounds all
Twegun89,ahd ene @rm@ 8 éacaeglah%ﬁllwedm@none%%om HgeRUPSRn st e

mon%El?o%@b g)ggj(f s gﬁlﬁ’Ll) r{re‘}%p r(ﬁlé?(ﬁate sV, raﬂ@éélmaf $K8leton (CWS),

tic effectivé In th
prefSttablmhflﬂ%Ltf@W%fD&wPﬁﬁhapéri pheral bl ood rmnonucl ear

(® ce IoheS orfn%r E’rﬁl%rﬁrsgl%u(ﬁ}ch 9a gluﬁ'ﬁﬂu%éa%—? a nont ERidR {@Mﬁ/e ofLPS
The nven Ion nmay al so conprise conninations o

(suchapdtitML)f one or nore of the

® one or more mineral salts (such as an aluminum salt) + an immunostimulatory

oligonucleotide (such as a nucleotide sequence including a CpG motif).

O. Human Immunomodulators
Human immunomodulators suitable for use as adjuvants in the invention include
cytokines, such as interleukins (e.g. IL-1, IL-2, IL-4, IL-5, IL-6, IL-7, IL-12, efc.), interferons

(e.g. interferon-y), macrophage colony stimulating factor, and tumor necrosis factor.
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adj uvants identified above. For exanple, the follow ng
adj uvant conpositions nmay be used in the invention:

W@ 1o6as®aponi n and an oil -i n-water enul sion (VEIPU32005/022801
1241); (2) a saponin (e.g.., @21) + a non-toxic LPS
derivative (e.g. 3dMPL) (see WD4/00153); (3) a
S aRRRihin §altd and MESPdr: pf'Bfé‘tTddl(dedv@ﬁ% for h&SNﬂiefnﬁ acaibleveluenza

vaccggz %)actg.r?a}l\jp achgzﬂgs-Fapg pg)ggl‘lggl?/%%rrg lgﬁgqg'qeg 3) ngs? %f Bsi%wnh mucosally-
dehv@x‘é@%c%%@@%h admadal GRERENat i ons of 3dMPL wit h f Or

exanp ‘521 and/ or oil-in-water enulsions

EquW@an@@f alhef thpdhove aifdastentsanasend aop 1@%@@89@%@&1 articles

. if SO i Rerdf% Squal ane, 0. 4% Tween
are ug%pp]OS% plf ur oni cégl pol yrrgrerlel and t hr-MDP

ei ther m crofl ui d| zed into a subm cron enul si on or

o;’};pg%@? ttlé) veg:% sﬁlokéaﬁtg %Fe&ogl%%taé ffl{e@taﬁlleg QiR ‘Tﬁhlgﬂ)

uva t syste | munoch
solummm bampwgwﬁ%s@qi@hmnalﬂe foyosTiwkemingQ, suspeasionia, bguidrshicles

prlorbtg H’g?célfm may allso be Hre%aﬁ%g oh5t y%Ba?atlaﬁ %m( k}%ﬁ b8 E@#gﬁiefl L
encaﬂsuﬂ‘ajélhh ﬁﬂlpesoin'EE)Mr enl&ndedxeljdvamalﬂfectskseil&em;nd Oms) |
pr fera

PL + QA5 ( Det t ; d (8
G ludh vl oo At R e R e b PR Bl IR S
mmﬂﬁr ﬂnMdiflé-V@it:?ﬁmg Bﬁio&@mhn aSmBkéﬁ’édLbr futier complexys aftires
m neral sa
L T AT R i

comPleEds 884 hl€otBa @ 818 GBovieNfdrtidhdDcotpodntdBd hdeded. By Human
munonoduJat or s Human |m’runormdﬁ1awi rs. suitable for

"them@tia@llyﬁfea@w% ig RGNt AR, ARPYTH ipdpee @ Prafgines,

1mm§h’<9{>;g1@t§ rés@@r%é ln?ﬂlﬂlghlﬂﬁfeét@d Onfebtbd br un'ekpoged 1h&rvfﬂual| tbvwhom it is
etc i nterferans

adminigtesed: ét@hagsspowaiwlbgmﬁ@@y Eespls iy the f‘?vﬁ{ﬂpa’leptrfﬁ theupigst of 2

secr@t SIRE aPG R8I Ad iNnHINE R4Pd Rt d the fdinVFD8ually Such
ferred adj uvants for use Wlthtéyfa%ec;t abl e influenza

a respamsg inedles Batds eatligited HxangSr AQEE i Hewing effegty; dhe production
of ar@iggél?% fergrq ﬂgbﬁt‘ﬁgﬂﬁrﬁul‘fo oid$ Bla¥ed Budiy ﬁ%ﬁhﬁéﬁjﬂuhﬂﬁ&@ E, G or

as nasa vaccl nes. e contents of
M; thé proliferaibn wEBehd € dyngrioeytes tharaewdsion effstivatiani sypwthand

el ournal .articles ar '
dlffég%#ia‘?%ﬂ, ?%na;s tP I1mm nolc&léaﬁ] Séi{/ &é’gﬁ[‘ﬁ?osl, (B%lﬁl%gl{/ g{::egp %Lgap?e%solrfr cell,
and/oosyp@siit Teal. are prepared as injectables, eit her as

BT BEROR S OB B 410 Gt bRt o
disease symptoms. The exact amount necessary will vary dependmg on the subject being
treated; the age and general condition of the individual to be treated; the capacity of the
individual's immune system to synthesize antibodies; the degree of protection desired; the
severity of the condition being treated; the complex selected and its mode of administration,
among other factors. An appropriate effective amount can be readily determined by one of
skill in the art. A "therapeutically effective amount” will fall in a relatively broad range that
can be determined through routine trials.

Once formulated, the nucleic acid vaccines may be accomplished with or without

viral vectors, as described above, by injection using either a conventional syringe or a gene
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prior to injection may al so be prepared. The
preparation also may be enul sified or encapsulated in
wo pomgryes for enhanced adj uvant effect, as di BCU/BES®AS/022801
above. The vaccines will conprise a therapeutically
effective anount of the Env-CD4 m ni nal
gun, mléills GreCARER® @lr:]lfégleﬁv&&y @*&;te@fi (FoiderJ&o mladmxnges dnc.fQufordder
conplexes of these c exes, or .nucleotide uences
Engluoo RS TY ALDNATEO ool APAlormaf e is A1S Profreed o this mode

of ad%ﬂﬁ'f@tlrﬁ%ﬁ Pré\idhs adt¥ssab Bigh- a@é‘ocf@ﬂé@ Ly RE déﬂﬂ&ﬂ@i&ﬂdes for a
onponents, as _needed.. By "ther apeutl cal | Ject ive
transigmbbyRIonCs of PNAR T FECHiTin BOWHAE S RPILS FURIGEPides can be

1nJecR:rdQ)tr %ﬁ’l%fvyi?e AdHR RS 8iieR |sul§c%§aﬁéﬁﬂl§l9 ép'iHeh’ﬁﬁl}U RitRlembed,

I nfected or unexposed individu whom it is
intramgipdsall s sush @ginasdlic wc@llw@gcbwllw lnqrapsam?aém iptravsgepsty prally
or 1mt,r!ﬁ'ﬁPSQﬁl\éﬁgl Pholidd o E@rgﬁlﬁ%ﬁcﬁlt 1n8£deaor§l%ﬁﬂ ShiMary

ce ar a or anti nmedi at ed | nmune response to
adminfsgaticac sippesitotisy abddie- lessuchfamr eapongsoiradinasiomy | s
apphtc%uons B‘a %?trteﬂmol?t%la be leotio Egb?leéu% !)%V\dn?l%gﬁfdfoﬁecskﬁédule.

ion FFom any

Admmstwmoh ofjiucddic aplidsswgusoshg@hmhmed withy ndxgindﬁbatiq)m(sf peptides or
E or M the proliferation of B and T | ynphocytes;

Otheliwggﬁ?cﬁ/i sion of activation, growh and

di tvhele ﬁfetlh@dnhmms ibgeradescribed immomjvnttia wig the pdfgred speciﬁc

anS|on heI er .-T ce uppresso
e amasieerob ivaf b iongpEpa iy B PR Bl 0Eh sl
exangﬂésfwﬁblﬁfd)ﬂloi}v(arehﬁﬂeﬂ@dab @lliistrite exad (o8 fiinitakic @opy efthd Tn]rrermbn
i sease synpt ons exact, ampunt ne Wi ary

Wb s B T S A e T R
appaS SR & BbseGRNIH tn tROar@fo Whih th’é(iiﬁv\éhﬁti#@ertﬁl(ﬁs be treated; the

capacity of the individual's inmune systemto

synt hesi ze anti bodi es; the degree of protection
Expdfnddifd: the severity of the condition being treated;
_p‘t‘ne conpl ex selected and its node of adm njstration,

anBrlgwarhexantples pbsrscifingmbpyimsple farcareng ewthe resepignyRntion.
The GRS, SE R o ik CETHEBEeNeo SN, 2R i RALRE e
scope ©f theipvestnt ilveotawh inangway.hat can be determ ned t hr ough

ro r -

V2B RS Sb G Ens Bl Ry el s By
amouﬁs,ttemparatases chixs)c butlserle akywvigiental/erion ped déviation showlyl, ef ¢auese, be
1l Cg nventional syringe or a genegun, such as the
AW (r) gene delivery system (Powder Ject

Technol ogi es, Inc., Oxford, England). Delivery of DNA

| nto cells of the epiderms is particularly preferred

Lihi's node of administration provi des access to

DEsﬁiNl CI-AAEBUN BiaagnNIGupReinG £eDk sImnaLMoniiges for a

transient presence of DNA in tecipien

nu ol dusien prteis gPaprisiRg e o2 e o ShiggpgD4 were

desxgﬁela%rs VhIRRysadit By sthiakfstuRl IflTps-gube whaarBued ¥nd a reglon of CD4
dermal ly, intradermally, i ntrarmcosal |y ucg
1ng)1'70 amino

mVOh\e@éam BR120 rb@szuza way idgagifiga ginparticylar, Fh?trﬁ%t%?qrfea
acid DG A RY S8R9 ¥D4 & @byt completely buried within the gp120-binding pocket

(FIG. 4). This fragment was termed a CD4 minimal module and the fragment is stabilized by

the presence of a disulfide bridge between Cys16 and Cys84.
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or intranuscularly. Qher nodes of adm nistration
i ncl ude oral and pul nonary adm ni strati on,

WG apposiosori es, needl e-1ess injection, transcuPErEsess/022801
and transdermal applications. Dosage treatnent may be
a single dose schedule or a nmultiple dose schedul e.
Adgthietusd1ldatabR8s Wre BekedHRH orgedtélfs Rihgah20eral cofightatiod

~ with adm nistration ofP tides or other tances.

similgioI QD4 Meorion (ention s e Bu AR EID I PAICBSMATHERn

modM’Eﬁ (antbg ensBf &M t6 FoROuSIBE ?fo@én@s anbadbmantssudties @@h stricturhls
be understood that the foregoing description, as

slmﬂwenw to pativekDdexaiprsieatifisghiln ﬁrdrebqomawna%f‘ethr% Fifte plctwdesitgd
autm& ]kdh% £B§1n§ ﬁgmrhgﬁnahé Ad prtnli'h@essé‘s% Rlprdibifs éHBWﬁi@tsb@ﬁnce

ects vant ages and nodifications within t
sumleutypehmﬁaltPretelnﬂmtﬁbmmmeﬂl be apparent to those

Illel ee graé:enlufap%n?g 111 of e Wtecrnn‘f pegszh %?%f?@ergﬁfbii?iﬂ%in was
Ex & ent a oW are exa es
seleceemb ddiseots cbmsta:@frarlwqrgnrmmtransmempraee dornain feliowed bnfive

o B STORE L kB (2 N ARRGy

strandéd eadhtadopritgrah ltike topaloyy. Whhe. ﬁfEchfou:rrairshds auuerspﬁe@d arhah'l@l and

t o, ensuyre ect. t nu e syused (e
pstigsf eeors et L bt 2 ARyt B PRl (o O
pseuflbtiBdrcibds GRMvtatifiod asheiigd, gletal @Qi};re&ﬁ;hltb:&umlsinnlaed) CI4..

EXAMPLE 1 DESI GN A . FUSI ON PROTEI N CQvP Ri t’\g‘ ¢

M N adhitioprgmentsg gnvaﬂrnagvﬁfaﬁviw%‘fdeﬁor‘ﬂﬁteealﬂ?ﬁ.S GO sppjarity to
residBd ?—Q4 Rhdgd 10935 80CDN. BIG. [HUABHRS @@Afs\bﬁﬁtﬁmd&ﬁl sgdr€lds &% these

follo The crystal structure of CD4-

regmﬁafquse @n‘éﬁiﬂil’fé’n'fﬂé@?%‘ﬁ frgm S@Bﬁmﬁah%PBW%SothW‘“@ﬁO%a“B’ﬂer%‘iuﬁb‘m
as b&Ser! {RBEH frégﬁ)qs of ODREAA YOk RIorubldRI05iS HivBEin are shown in Table 1:
corresponding to amno acid residues 15-85 of CD4 is
al most conpl etely buri ed Tablend n t he gpl 20- bi ndi ng
POCERY abfihhcid lesiall S (ATl oMFETcHIFRT a8 Ghiuo acid
m ni Nodul'e' an hef ment 1s stabilized by the
presence of a disulfide trpfu@llgae bet ween C,ysl 6 and
CysB4—St+uctural—databas hed—for—proteins
havr#b an overall confi cE?‘a{\tY‘?joﬁ E?‘FZSF to CM in

or 0es-109 i dentify sui tatIIé{RsﬁTéuSERréaB scaffol d into
which- C4-m-ni-mal—nedul t am

fus’#%?\g proteins. A total Cﬁ}fvgﬁlgtsr%aures vvlth
stFeciyal simrlarity tdmat 5o S syere 1dentified.
Inforder to mnimze the risk of undesired

auf bilm#ni ty, proteins f|lon H9meHsA &t prrrmt es, as

Wers 6T oterms stiown qﬁgygn%%@gm rarity to hunman
pr o%el ns, were elimnm nat ecl“

137-141 ASN 552 - GLU 556

142-146 ALA 564 - LEU 568

149-152 ASN 570 - ASP 573

154-163 GLY 574 - GLU 583

166-181 GLY 584 - ALA 599

Thus, residues 99-181 of CD4 include multiple regions that are structurally similar to

residues 506-599 of invasin.
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The extracel lul ar domain of the bacterium

Yer si ni apseudot ubercul osi s invasin was sel ected. This
wWEe@besIszonsi sts of a N-term nal transmenbrankeCTHUS0$1022801

foll owed by five extracellular domains (D1-D5). The

first four domains (DI to D4) are predomi nantly b

stdaRdaehtlyeRERaRARAE UG bRl %uﬁd tebltBqueo RRIOGYd to tie thidf ¢ D4
domai n has interspersed ahelical and b-stranded

minimalgneshide (Fesidgeseld-§ ito t RS PEePSH GARB R HIC FEPTeS R £aFSRItes
1ncluE g&lﬁ&'eﬂécﬁ‘hr%siﬁﬁiqwe%ﬁ&ﬁ%lf%hsﬁn was identified as

a glob I ke architecture simlar to CD4.
rinavdldlcullab as shbwadmEKE. . efe dxpigasinreagisite inslpdpdisgaeaceso

enco%@é,tq% QL? ég d%%&léﬁﬁ&@%ueé%hgbk ﬁBf 1ﬁ¢’asﬁ10reF19§ésdll5e§5 oFChh @m

OWS resu of structura
minimelanodwds, itoduet ﬁ%é%r effinvasiz, afinesiduea AGO Lo of imasin.

et e t
GG B 0 SO g e Ao T PG SRR fin FiG.
8A ipbelss edqubeess inl 203 its3' |dmzamnnemochn§mmem T 7T7abbgingasin] sdsicues

15-8%l 86&3% gC]{)ﬁgLEnqtﬁP emg%l%&eﬂg%ﬁs% g?gr]r?ﬁl 1H\(/jaes nngncf reﬁél %s 503 to 595
of intd3fr. 5?Hé9e)qbfes$1m/ asbdite Shbgemuaat SBlmchltléms(éqmaﬂlcﬂD]InacﬁJtoa?(

IR ISR M R e

mod@¥R FRRIBELIB4GS SLInkv @SN, aﬁ@&sﬁlﬁ&rﬂﬂSﬁ 69 srapweint BEG. 8C shows an
i ncl uded sequences encodi_ng l.e re i ons, of
CXPIGSHIPR SPSRCICCAMPAYIRG SgHeIces (28 gatif Spocd odihgesigyee 737751 of

mvaﬁﬂ( REGARS P3SEEOA tED4 RfihidBHoR @egl«!t@ﬁ&&% 58595l Mgvasinadl
-3" direction, residues 737-751 of invasin, reS|dues

reSId%& 3 t@ﬁ%cg@m\(a@m FI rRDvehowisge ernegssiop ERSEflFromBHSing SpgueftCes
(s td :ﬂ\‘.{lﬂg'dti%n) ﬁl@&lﬁgﬁ%klﬁﬁ@%ﬁ%l beinvah, 9551d'u§bv BR89bf dDQCHA- D

further expression cassettes. expr essi onh
minigabwedule, whiduas 581&5% of ingin, prd ragigues §@%1 Eﬂe&&éﬁ invpging 5’

to [ In,

r ol e, R R BRI e b= 8L CDPYRE ™
strucEi84l- sﬁﬁﬁold)thau mingss the ovarell €B4 istusege SdBoutpraddngynwanted CD4
o ltOlnvasm The expreSS|on cassette shown in FIG 8B

PIPR¥I udes sequences, in a 5 to 3 direction, encoding
resi dues 737-751 of invasin, residues 15-85 of CM4
m ni mal nodul e), residues 584-595 of invasin, and
XAVES dues 503 to 694 of invasin. FIG 8C shows an

Expxg?splbﬁwilm;)xsﬂassglme[ommmmd' i ng sequencss (5 to 3
Irection) encodin esi due 751 of invasi
- eErRiEson paseies greoisg R Ya5)- el Bty pwn PR A 28, 21
and PBfere gﬁpr@sféelzd éﬁ\lﬁé\%blﬂ hTIﬂBthu%df(éﬂﬁﬂu@ﬁﬁ with (686 IRIfG, total cell

i nvasi n shows Xpr e
lysatg gpppolutlnfaciap e deeppisd apdrug.on sl ot el 3’5%$)ﬁ=’§ls The
constriSk R if BiGs AL 20hnd IV@EQND N@si dugsand 13, 8&p&tivEliXexpressed

CD4 m ni mal nodul ), residues 584-595 of invasin, and
proteipsefdieepsusl melega wehinpdls RlublgfEastionpr essed, t he

fau SHIRBRLDY, Bkedsl HEeResteREodFR\h PinbsiaDna 'fﬁs%n‘}frot@% shdwn
in FIGs 2H, 21 and 2J (SEQ ID NOs:11, 12 and 13, respectively) were expressed in bacteria
(E. coli), grown to high density and inducted with 1 mM IPTG. Before induction, an

uninduced sample was collected for evaluation. Following three hours of induction, cells
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structural scaffold that mmcs the overall CD4
structure w thout providing unwanted CD4 epitopes.
wEXAMeER5® EXPRESSI ON OF | NVASI N- CD4 FUSI ON PRETEUSNB05/022801

Expressi on cassettes encodi ng i nvasi n-Cb4 fusi on

proteins shown in FIG. 2G 2H, 21 and 2J were
were%&ﬂéc@&ﬁ%@eﬁtﬂﬁfgaﬁ&p ylsedT#ArRes Bi@r sndednbBred BYBIS-PAGERobMassie

total cell lysate and soluble fractions were

blue gfai@gr ed and run on SDS- PAGE (4-12% MES) gels. The

ioﬂ%&frﬂ oF fhe %gl%eféd'nﬁbl&hﬁ wéibhts vele 8L bothERuchY MEs:

espectively) expressed proteins of the
umn@@sé@qnwépsﬁm eélctbtealcowwm T;hwsffnwél GBf digsion preiginsicanbe
uhse Yion BXRLRSSI on cassettes encoding the
eXprénvas%% l%sf%sgn proteins shown in FIG 2H, 21 and
2 JPrpgEQrdnDeinds celnlysate@bamd afier indusperedvell Bsisegs@ptionally
re a (E. coli), grown to high density
punfee)&g;ya%? tg é%ngﬁ}%%%&m M I PTG Before induction, an
uni nduced sanpl e was coll ected for eval uation.
Fol | ovm ng three hours of induction, cellswere
XAMB e ct ed by centrifugation, lysed in lysis buffer and
BINE@N@CMZMTWS% PAGE/ coomassi e bl ue staining. Proteins

oftexctedrmleularwe i,n _both
RS a0 G i FRa T S o PRI ant ToRBicles
comﬁt@lﬁétﬁé&;@i@lecm&ﬂ&/ﬁweﬂrk(laStbcmasCfﬁlﬁlovfISJSI on proteins can be
expressed from expressi on cassettes. Protein from

crude cell lysates obtained after induction and cell

| YAl Binds withoAatibodiguri fied by affini ty

chr omat ogr aph EXAMPLE 3 BI NDI NG STI ?S The

bi Reptainty caprarsse pxdgsetibed dn Byample 7 yige s %{é‘? Blofing Hsing

ant1-@@4%éHo@l§n£ R4 ﬁ&lwb&% §1§t1b%§’1€§3<ﬂév§loﬁéﬁ fntlﬁ)%@ 'E?ieﬁ? Wif&rent
wer e eval uated as lows. A. Bindin

fractpyms obesdlilesgteppiesd @m@d @@?l@%@@&@&aﬂa é@ﬂ% %%thr%g@‘éi% fEona
stangarefvgb @ffﬂ %&gn& Qélin#e?tjég kdh ImchEetllhfc‘)Qe fﬁ%ﬂnﬂlgn@ MfHeridMbers were

nDnoc ona n cl onal antibodi es devel oped
probeniwitl QMSBCDEBmO@mlynalmnfdfp@lr}'éllﬁ?tlalfaﬂé theibdetslewloped psing ysat es
com@%&gﬁlg ge{lfaﬁlg aﬁ{l %o%%%ﬁlg(aéﬁg n E{Q%@ B!Sotg@%ﬁ%an dd l% g Odyssey®
Infrarechinsfoimg rSgstemQLhCmRtBlomnb%D ose nmenbrane. The nenbers

we r obe th anti C

andits RERET P e b e TS R e R uthy Bk
mond¢lbhal$and pelyalotala nidd-ui ok expdriyizntBl ot s were scanned

usi ng Odyssey(r)

B. Binding to gp120

Supernatants, containing the proteins expressed as described in Example 2, were
tested by surface plasmon resonance (BIAcore) for binding to gp120 and monoclonal
antibody 48D (which binds to an epitope exposed when CD4 is bound to Env, see, e.g.,
Wyatt et al. (1995) J. Virol. 69(9):5723-5733, provided by Dr. James Robinson, Department
of Pediatrics, Tulane University).

In addition to the supernatant obtained from cell lysates, crude bacterial extracts
obtained after induction and lysis of the cells were also incubated with gp120 affinity column

overnight. Following the overnight incubation, the columns were washed with PDS and
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Infrared I magi ng System (LI-COR Bi osci ences). The
i nvasi n-CD4 fusion proteins tested were not detectable
W@ gi0ngs9ee anti - CD4 nonocl onal s and pol ycl onal BCTUEs2005/622801
these experinments. B. Binding to gp 120 Supernatants,
containing the proteins expressed as described in
elutdd @AM uEfe2(SD¥AA UMD Gl Bitated e thaBlzebt8DS-83GERL &reening
(Bl Acore) for binding to gpl20 and nonocl onal anti body
(coorassiq Rirf ¥3"BBhds to an epitope exposed when CD4 is
boynde u@n gﬁ&ne -8utdd maWﬁtWasQﬁcuﬁﬁted k@ Rbgled—gp Mor ol .
69(9): rovi ded Dr. Janes Rohi nson,
(ﬂuows@maﬁé nfﬁft@fm@@amm Fheé@mpl%ﬂr%m gatiptswiggesiof pyrificafign (wash,
elutfﬂg dichvRR: fuf umg VWHAHRR! A o Bmlw@éolﬁrﬁmleﬁéd)

ates, crude bacterial extracts obtai ned after
i nBchtﬂlledﬁlAamﬁ tbS}@i anddife elyiate obgn 12 0wslinity Lok, tetesdbamples of

inva%{e@]gﬂa%r?p%&fl Bl ds &0 L gﬂc@gm in FRA b ggﬁdﬁgﬂmﬁ@ &)

ncu at'i on, he col umms were was
boura:hdgmee dFuthermokaul fccbmple)(esmshanmvabma;D4 Tision plaitintvath gpéilwas

also & & 04 l%llzeﬁ%yqxcgl Dls%élg £ (%:‘?c?lg 481?h1¥1§1§%ﬂn%qge§§@g{m@ d4eﬁ1ng %)Illl Erotfims

can mq:@sel anquibamddcxmel dsp1ﬂop&aexlpexdb1gqhhgea gfl20or escent tag).
After incubation, the sanples fromvarious stages of
purification (wash, elutate, etc.) were run using

ExaVies HPLC with a Bi oSil 250 col um (Bi oRad) Both the

Bl Acor e sé@ the elutate of gpl20-affinity
PRERARAGITN OF &ngﬁ%#g?N&PM?vag.n CD4 fusion protein

ex Sfaﬁ@%ﬁﬁﬁ&yeﬁvtﬁs@ﬁ)F@tdiﬂ«l(@])ﬁlh%h) icBmple&es a?a]pré@f@ Wifth and

NO. bound to 20. Furthernore, conpl exes of .this
withpp AR IeBESE T B?r&ﬁ@mevtpmu@fpw@%@nar dgnges in onv,

equifrR%R IsHcEREhtiBY oBVOL 0 8ED oK 16BN fAGEN prbteiis @ddchiBel Rerdh are
i nvasi n- Ch4 fUS| on protelns can expose cry t| C

incubptpdiivesthtray 32k fpb@"@shoub o the ssdirlag 1%1 Gpe 21@era9)9ﬂWEra4mnt
ThefRRrEAFAd E%n%ﬁgpﬂlg}f e &e%@@@h %rﬁﬁld@hyde while

purified env-fusion protein ( -invasin) conpl exes
the esthfer half eqepieuntygated. Badh the treaatndtand sntrmllte@@h@@éXQSraémen@rmed on

Sunf SRR, KckB e BPLRIRY LRARHELo00eR e
PAGEJ sTepugified earmgexbe sontaibelbotie e acndafns'on'l proghnatieggther.
Furt[1 eotrahﬁlr %eacgoms ex%s gr% xpoer(! d lt'bol%rhon’t% € l\’!’lH lng‘{ f;fonfaxnexlnore
era are rans en ere ore,
thmﬁhﬁ%@fﬁemﬂwbamNﬂmn hal f of the conplexes are fixed

CnitPeAG O daro emiPey Bt Bhal s b Bl muiored b
the ddGCtivHL pﬁEBﬂ ﬁ(ﬂu&hle&pﬂ@p’e@l exoIfd by Mbs 17Bund ﬂ%déﬁhlng standard
techg{g%gsfo\légggmgglgr gunrl 1e>c/izcﬁ1me9a% p?gduge 1%1:tl(1:eoé15“i%]21 Env gac?(ground then,
are characterized by surface plasmon resonance (SPR) to evaluate exposure of CD4i epitopes
and by co-receptor binding tests to evaluate their binding affinities. See, also Devico et al.
(1996) Virology 218:258-263 and Zhang et al. (1999) Biochemistry 38(29):9405-9416 which
show SPR testing of another CD4 miniprotein and that the CD4 miniproteins are able to
compete with sCD4 for binding to the same env site, and to induce envelope conformational
changes, as detected by the monoclonal antibody 17b (Sullivan et al. (1998) J Virol
72(8):6332-6338). This antibody recognizes an epitope located near the gp120 V3 loop and
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The purified conpl exes contai ned both env and fusion

proteins together. Furthernore, these conpl exes are
wezpens®® t 0 be honbgeneous and will not cont aP@I/IB2005/022801

than 2-3% of free fusion protein. The ability of Env

to complex to the fusion proteins described herein is

condi®ib K‘rﬁfn%dofbtﬁe thBerv Ol&H bOV1/88, @ﬁ%h hé’]&i’é&b@' Iﬁasﬁ&l byope Slanking

recogni zed MAbs 17b and 4 st an
VIV onEY bisess (Ruonsat oh QaPBNarge G anden ORErbpas hireinstel
(1998$S&9f:e k0. 1 699 193Y) RRekDQMUAGhe LRAdmpAiEd EEADACTIRY dffeBthf

surface plasnon resonance (SPR) to eval uate
minigpxqses additionf ongmtibodyphaxdipes bindingpd agsopiaicageisringsease vagsmall
t fd. #h&e
protpiranck OGRS arhE e i Sl 4o SR, 3hE
procaﬂures(ai@a@)w@l@tprwm&tgpwoaa@ 2996094@®n@$1®1gmmeew®wemnts
testln t
theraﬁ? to pre elorlll §P§%ﬂ;ee éLH%% tﬁEE'ioﬁl. dﬁ&t@%%bl&ﬁl@@gg C%%th vtahgnts
inclindenfbi evgmtpd)e tlbleticm g betmshests tied Va/ﬁ@ loep deﬂﬂﬂmoemanvandpl@ like.
conformati onal changes, as detected by the nonocl ona
anti body 17b (Sullivan et al. (1998) J Viro
ExAf@{8) : 6332-6338). This anti body recogni zes an epitope

NeRE S a8 (o dReAPo s L RERS DBt e o

coNpekdie flanking V1/V2 and V3 | oops (Kwong et a

(1998) Nature (London), 393:648-659; Ri zzu e aI”

( 19063 CPBRHHNSRIPOFALS of deoayveniipn é%l’d%?ﬁ&@"qrﬁ’[ Dhgrigproutes
as Wb Bidhd &, FMudidd) e e tifiaety @fa polypepidcebsiigenaddiot #divery of

on anti body nHX|nun1b|nd|n and association rate

a polyiupleciide ewpressingdhe polmeaﬁ%pyn? e dpHRgs; Fer PofPénthe DNA
prm@/&gﬂefﬂ%o%‘t sfrﬁbé}yallobdé tfor%@t%&hﬁ%@f rﬁ‘lﬂgpl% @?N Etyuc@tﬁéseiﬁtr@c%ts and

hese procedurées are applicable to gpl 40 and
nong}ph@mpmmtewrth themoreg@ﬁé@rsepaﬁm ar@ﬁenfamrslntsﬁ%wb@ hgsg when

deh(f&ecp{s%@& hd Qs ODNS PbiBatRUch x? E(g'ﬁipr{s? §31191915951%ne6f‘?1aked DNA,

exes Ueh variants i nc or exanp
DNdelgetcpmpr@f tolBCapasticiest or RINA avparyaf 4 wbvq@mr@nd eamsbei fallowed

it e o R R G e ATt and ot

methédviabdeXbsl Népai o hirasedcorficieniln gelwnptdsmtcleoirh@s ehcadimg the fusion
Qus I out

protﬁﬁlé@ﬁséi Hw?sr@ agsgr gPY]E(I\ﬁYP(fPﬁ%eSXO non- fmrréanl mamma 8efg apw?mates)

pol ypepti de anti gen and/ or dellvery of a

ol.ynucl e iq§ e gressing t he pol ypeptide in one or
A—Eﬁﬁéuﬂggﬁﬁég—iﬁ@ﬁ3@§anple the DNA prine/ protein boost
st I(Gbig@wf a5l @Wsoré QEbLS ERR afdl@nﬁfnlzw wiith filkeéd Gxnunfixed Env -fusion
structures in rabbits _and_non- n primates with t
projsis (ER¢1imyasing Forapyes 7t Orfh d2 & 24 Wg‘% era prego ??@%Wﬁ%& and
analwmggﬁktl Y gr Srh 8SSHINA P0G REBLISANATNAGGIIR FHokPihe&atbbit
nprise adm nistration of naked DNA, DNA e.

stu«b@frmll esvedl whicinimpls moppl agtrong ImImKgs respoRsy .asalagt 28130 (Thps, the
res8 iR feved) theGotafly Hiddidn@iBRion proteins including a CD4 miniprotein and
heterologous polypeptide sequences (e.g., invasin), that bind with high affinity to different
envelope forms (including oligomeric and monomeric forms of SF162 with and without V2-
deletes), induce conformational changes in these proteins and induce full exposition of

conserved cryptic CD4 inducible epitopes and/or co-receptor binding sites. Thus, the fusion
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with protein boosting. Electroporation or DNA

vacci nation by use of a viral vector and ot her nethods
walemensdved herein are used to efficiently deliR€r/us2005/022801

pol ynucl eoti des encodi ng the fusion proteins

(CD4-invasin) and/or Env pol ypeptides to non-human

proteitd flﬂﬁ?'b‘é ub&uldin corﬁf)lleﬂ&’ﬁtﬁ $hveldpe photsih wle@b@tealvﬂelﬁ’npltopes to
exes Groups of 4-5 or

bbi t
neut LR A B0ins U TS, Bl TSPk SRLRUeR g vapclag BBHCS; ¢

CompkAilAvaed B theRIRbEaRIiBhrddherthestdPinaBagids weeks. Sera
are collected biweekly and analyzed against, e.g., SF2

or SF162 gpl 20 in an ELI SA. The results from t hese
B. FneRRiibn flotsl €Snubd reveal which ani mals mount a
rong I mune response agai nst gpl 20. Thus, th
r e@mupssom -§ pr mengerabbitsigachrase jnomumEsd va@sqogmtsreagwdéw Env and
a fusponc&()%lﬁ 3s g&%h%@i‘ Hafbirf o%mgier&bﬂgtﬁkte hdh ﬁﬁgn rb?'bﬁ rt\% Qéﬂ)%%

e sequences I nvasi n)
conshucgshat@f 4 i 19iang 214 twedka Seraant coblagted blpyeelﬂmrrﬁeanelymd mdlil @ISA

Con{f\ﬁuft%o o 1’{';‘21 by&gf < Fabt fuliGs LRNAE: tg{tedﬁhz mP4uid th and

|nduce CoRtor nat 1 on. changes in
C. Mdnkew proteins and |nduce full exposition of conserved

cryptic i nduci Ie e ltO e -
TR YRR O DB SP BF % OR8 Qs o
Env-fiRioa @gatiax cotistrictewite hd;)mnp ahg withtcontex gmsps @frﬁm/l rmptein only

|top s to neutralizing antibgdi es thus
and {58 REEZH S 555t CorRIAET fe FRE AR PRl i ghigbndfe forms of
SFl@%IH'vﬁ&ﬁaﬁldlvﬁﬂﬁhi Vi-ﬁéletbyartdhﬁéaqtiba&bjbﬂeﬁpoﬁﬁdsl Cboﬁﬂoaﬁ:rde t hen
tested i n nmacaques. i%; eFusmn Prote%ﬁﬁépnstru
Immgpigatios S%‘?edulesafs L Grefe %“dr dmPRRRationg ATyt *i“h
addﬁ&h@ﬁﬁd@%% a$BE Aiuaed &Mteramst poidtbisi on protein as
descri bed herein, on a single construct, as a fusion,

or on two separate constructs at 0, 4, 12 and 24
ExA . Sera are collected biwekly and anal yzed in an
LI'SA. Constructs identified by these rabbit studies
UNMaSEINGI8HPTI@ ERIBQPES AF fildd SHBENT NOLIRYWIREYBVVEEBHSs of 5 or

MOFH4 TRRKEY ﬁaoﬁﬁl@s éﬂﬁrﬁﬂsn&fs%g idiRe BRRMrhiH B2 ThoaliRE g',‘]m-invasin

conpl exes or usion protelnsS constructs wt
fusiamd) cavamtuceah omrg"omatlhnaé transfaymageroefipdigonerivro-god H)enrelenss.y

and fusi.on C
o A SRR IR e b
incresisd mmepu& b i asfﬁm@nd diffmermgpl?dmiyelqms pohsisduction of thls
ar ed. Ipnunjz ti.on sche . .
on&g@mpeﬁgﬁm 2151113{[18ﬂ gy h‘\?\%lés OHV%? r@%uﬁ% Cﬁ gc%g%{ %eggln,?l?l%(%g? 1n2tﬁe
dlff%l’@% ﬁl@%’gdﬁﬁrﬁ&nhﬁﬁﬂéﬂ detelsted ushsngt ds?R techllelé)gy) amt 2F5 AANPDE178
Kl PT E E BUNL T | N
PerGET SERMECSTENIE CBE LI A e o M TS oyt of

CCIENMYesptd?Owhibie Bve et shibtvn BObIHY &gl BDK alsoeaghined.

If exposition of gp41 epitopes is demonstrated, the peptides are chemically coupled to
the CD4-invasin fusion proteins, to produce novel bi-functional ligands, presenting increased
potency in unmasking gp41 epitopes. Novel chimeric oligomeric envelopes, incorporating

the bi-functional ligands are also produced chemically or genetically, and tested. Candidate
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fusions) can induce a conformational transformation of
ol i goneric (o-gpl40) envel opes, unnmasking cryptic
WE@piobog®sy cl ose to co-receptor sites in gpl 20PGUOs2V0$/022801
and efficiently increase co-receptor binding affinity
in different gpl20 envel opes. The induction of this
envel6pdbrofeiB it saberior agpb@t Bgp 120 ahd gidh @nyfptis epitopepre dhch ésted
descri bed herein, binding in the different oligomeric
in anigtls 19F thg drdyelien ofingutyalizing ntiRQdKS SPR t echnol ogy and 2F5
mAb or DP178 peptides (or congeners). The effect of
addi tion of peptides fromthe N-term nal donain of
EXAMBERS co-receptor, which have been shown to bind to
PROD%EIF %9 JIrcoe Lot AR BiEs rh r E4PASRYPR CONSIIRAD ERPOHEO PEENY
enonstrated, the peptides are chem cally coupl ed
t @etqqtaedcﬁmon PO And epsiigxep pRRRISHE these fusianieteing BRpemogens
are 19 Iectg&' Excljafs @8 gzjzﬁeiré &%H&%napéﬁﬁf‘bgﬁﬁé Q&ofcﬂ?g' B FREF RIS dulrBs.

epi topes. Novel ‘chineric oligoneric
Clon@rwelscrpas’:d in Eblirﬁmﬂamsﬁ (g4 mivgpigteint-gri2f complex| Glyhménipratei-

1nvas&f$1'lalofé qgﬁs g)'m 'i‘e%'& a({ @/148r }?Iﬂﬁt %}p% Luyd o- Otafo?ltee@ ones

teenve pe pro erior posure o
exhltgqnigzmglwsdafgmdylfoc coniléxes epéanypes ttacre/etopeﬂwawl@sﬁf‘e durihgr tested in

v NP R B BB AR Uiz

gp 140 ARGHIEkNGERYENdtéd e@&N&ERVE@;lEBioH@HESoEEc@d\ﬂtﬁ?@I ect ed
fusion proteins and conpl exes conprising these fusion
proteins i nMmunogens are injected in rats to prepare

ExaNi@Bacl onal anti bodi es, according to the standard

procedures. Clones are screened Iﬁ Ekhﬁg agai gﬁﬂt CcD4
MUCH‘?/HH (OHAJ-ENGE BQHLoWT RISTRERAN B FV ot e P v adiMi LEXES
f @amtleﬁ of BhIEDE iR b@X@fhpll ke 1ol ﬂieﬂrabﬂl@y ©RbAR: pmbe@l
40 al one., C ones exhibiting ghéﬁpté |nt¥
agalrfsbhet@e%gp%@,llease Bohesus @acqueSelﬁ%tP%p%&ec cgfppinations of
thesel dd &ﬁﬁ L&sbuk de@éa%%%@adnghﬁﬁ%ﬁ tS Mg IMAFEspbises Qel(')g
Bi acore agai nst the CD4MB3-gpl 20 and/ or CD4MB3- Qg

virusdoads a@tﬂc@éy aliidéorsTeWéldPF@GnS&ﬁ)cPf imady evgliated pro g P?S&ﬁh%lfmge

vt P& A s S e e e (D)

and ist-Eralle@RArms mmd@rwdvpia@dést il revetlalrichagsinflidaty imgunogens
nf er e J
and GG RER AN P AP R TROR P S0 A oF B
obsepked ithmaee mpqnbc&smescom&iddred/w\ivdw padi¢ative nff@aCa/r e
adm ni stered to nmacaques and responses (e.g., Vvirus
| oad, antibody and/or T cell responses) of the animals
A. @Valatah@ohdegongsd post-chal l enge with nmucosally SH V

( hﬁ]!‘\f‘lu‘%ﬂa@ﬁ }%?%P%% %%121{3&541{%4) Lo B' 13$1H§e %ﬂ%lﬂaglog &t antigen-
specMcONhgﬁerQ@épanJeg‘ {JIFNW' 11l-2 eRVEAL) Me@ﬁrmmsb@ and lymphocyte

nogens and deliveries warrant further ev %at i on
PrOllifQﬂatmdgah%POHMe Thetkinstigs ofrigediirespansss will pripgarily be measured by

enumerating the number of CD4+ and CD8+ T cells that secrete IFN-y in response to specific

peptides. If particular (matching) MHC specific tetramer reagents are not available, then the
majority of assays will by performed by CD8+ ELISpot assays with overlapping pools of
peptides, from which epitope specificities are determined. Classical bulk lysis (Chromium

release) assays are performed as confirmatory assays. Additional supplementary assays such
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observed i mmune responses are considered as well as
protective efficacy. A Cellular inmune responses The
w@ 200608369 | nmune par anmeters nonitored regul ar | RCT/H81008€22801
enuneration of antigenspecific T-hel per responses
(IFN-g, I1L-2 and IL-4) as neasured by ELI Spot and
as ﬂde oRbaslyk assyab nfeadind idiged-biebific @R ROARAS cybRReKinMetdlcs

T-cell res onses Wil | rlrrarl ured b
subS%ﬁ @ﬁ%r%r@mﬁ@aqa i fmespre b g pRociic Cﬁ%é? @@@Pﬁ%ﬂ Rk
anim8B il M HCFRPedfidifestRa RRRRGvEIRbRAG I drE WRPASJ gserfolnfed on a

particul ar (matching) MAC specific tetramer reagents
subsefjof agiBRlsavai | abl e, then the najority of assays will by

peAfs%%ﬂth@Yne%ﬁn&k—!}ﬁ%ﬂhla@m T¥pbikeOUARL FRBIAGwill include
ool s” of peptides, fromwhich epitope specificities

ELIS@@@ mgesueemenied. ant@O@lstﬁc&@tlnmll%AIS&-‘éﬂ and FerrSoanalysis of antigen-
Jerdmpd as confirmatory assays.
Specﬁgé&?a%g%%%% p %@géy assays suchas flow cytonetric
assays to neasure antigen-specific intracellular
s, and tetranmer analysis to
B. }fﬁl}é{lg@ngu%}lu nﬁgﬂtgiﬁkéé%gg‘%%co& T-cell populations in
anAanoslymspbnsM-dﬁidmpmnahfzatmntalsms arp aerforated las dasaliibed bbave

etrajrers w bse
and/ %{RF‘WBFE are&%@é@/%u%?@? Vet“ﬁglptﬁﬁ [‘1’ é?‘fb%tg é\%lrolf%glf u'I10 i mune
responses in the mucosal will include ELI Spot,
A ecreting cells (ASC), and
SLS0aHeee Tt racel | ul ar

C yTl@ek]ErﬂE@Dﬂ ﬁinﬂ‘elt‘i‘(@%aﬂnpl_gx@s&hét%we Birordamaadadmentkdliahtion] ng
antib ?)/ responses Anti bo responses
¥

complgmented by Himg F4ad $D8) ge q’é@%p%%eﬁéae fggteﬂgwrp%@u%%e

heter@MEORY sﬁ@ﬂ% &% ﬁlﬂ%tﬁ:@ﬁl (IR? cHHHEﬁgeg EOVEEOLstlted years this has
eval uati on agly Vi r ol Inc). C Measurenents of

provezpiodieribe Ewt.r@ heflsperias wvbﬁf@ @roteraiorRa rashicyseyifheall
contl%%ln{%éﬁrf% diate. @hé’lf&nég is Qﬂoﬁﬁ&i 8 We@%daﬂ'éﬁﬂlterfﬁﬁlal i#Rldn@ion,

'ement ed by strong CD8 T responses,

exceafrcturme éhee@abyeah@ﬁmdygﬁws chﬁl@ngﬁé@@rmrf@gw%m@yr @ilelgraups of
|
monlgeéfar h@{f ﬂal?yﬁtﬂé ﬁ'és ré’n!ltR)i gfoﬂﬁébérg §1}§3 cPUES n‘folhg'lg lagértthé fafdl

as proven-to
1mmmhladttioange dose wher e pr otection can be achieved with
al cont s cont
Jl"l?eollqos ahaéler\}% agﬁ% ?fhv%@%f ef{igggmﬁf?%g ula%ﬁ are summa{lzed
in Taibllﬂ’ 2.nPhd piesnia analPprﬁaarembllmaddgr anhlgsis al hm@@l aud&ACS) at

k
oo RE R B B E R AR g
therdali€r. f| nal i nmuni zation. The post-chal |l enge
ms rengnts of vaccine effj caCﬁﬁ be.. eval uat e

{55 6P [ APAG O TPRRS AEHA" AEe IR g of an) pesistont
low @(Sﬂy' PR inftioROIBMCSr (yenrth nod¥/tdlle] Detadled FAOS afA¥sB)préatide

evidence of T-cell activation and/or CD4+ T cell loss and disease progression. Immunoblot

assays and ELISA for non-vaccine viral antigens are used to determine whether
seroconversion has occurred.

Protected animals are identified after taking all these parameters into account.
"Protection against infection" is defined as no indication of virus infection by any of the

virologic (and serologic) sensitive assays listed in Table 2. "Partial protection” is defined by
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two- week intervals for the first two nonths after
chal | enge and at nonthly intervals thereafter. Plasma
waoRassivoend anal ysis is performed as well as aPciBUSI0b&022801
anal ysis of any persistent |ow copy proviral infection
of PBMC or |ynph node cells. Detail ed FACS anal ysis
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loadI e[r}]'nfdQlcr‘J IJOBL%tHCESSOfQEJ f)(ﬂ@-gha@t?ng@ (?mfnﬂﬁié fe8idnesy. of virus

ection by any of the virologic (and serol ogic)

sensiti TEb182S @Xﬁ df‘l'lzﬁfeﬁge M@asﬁ?&ﬂl&ltgof VE&He' Hficacy

protection” Lned hvm nm ficant reductions in the
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Qupniitative M7y isolaiEBYHY ¢y rrpel GHICal ignyang syihpiams
secondarily, by reducti ons |iAe speeifis IMSadlL-2 hle-4t BlelSPot

robustness of the post- chal|lilesger ILATMBEInTBNOSKES .

IaDI g 2 . Post-Chatl enge lveasuremsnts Ol Vaccl ne

The atlve mer | ac
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respRRSSE PREn) |p@ﬁgféla 8% a TEAOCHOR K G PREFE AT 8 AwissP-spesific 112
respBitel (ANSBREKfbre Chdllende, HRIROBE RS- sﬁ&h-ﬂicam profuefirdy €4 T—cell

chal | enge, the | oss of eC|f|cagb pﬁQde gg
subspts@g mea%léﬁﬁisbéftlgsé%l’rﬁé‘%ﬂcr% alﬁye focssnadeoni WS fqed gfter
challedbd {&Eéé alsB, @%@t%l if mvS&@zke 1904539} 0803 - A0k c01dsibd dtange97)

see, also (1998) Sci ence
Virop 2566339-186)03- 2106 O dstone et al.(1997) Virol.

234(2):179-185). CLAIMS What is clainmed is: 1. A fusion

protein conprising a Cb4 mninmal nodule that binds to

H V Env and one or nore heterol ogous pol ypepti de

sequences, wherein the tertiary structure of the

fusion protein exhibits structural simlarity to

native Cb4. 2. The fusion protein of claim1, wherein

the CD4 m ni mal nodul e conprises residues 15 to 85 of

CD4 (SEQ ID NO4). 3. The fusion protein of claim1 or

claim 2, wherein one or nore of the heterol ogous

pol ypepti des are obtained from Yersinia tubercul osis
I nvasi n.
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4. The fusion protein of claim3, wherein the invasin
pol ypepti des are selected fromthe group consisting of
Wo@r®608598Dr e of SEQ I D NOs: 5-13. 5. The fusi on peDUSI005/022801
of claim4, conprising, fromNtermnus to C-termnus,
SEQID NO5, SEQID NG 4, SEQID NGO 6 and SEQ I D NG 7.
Crafus The fusion protein of claim5, further conprising
Cterminal to SEQID NO 7, one or nore of SEQ I D NGs:
8, 9 and 10. 7. The fusion protein of any of the

Whatls@ldRedliz:6, further conprising additional het er ol ogous
pol ypept i des 8. The fusion protein of clai

whér Aifisigngotsindopipgsiag 2 RO dniningd s1eduls sha) piags 'i%l%‘é’ Bfpveand

one {1&9 h&eholdeam ﬂoﬁ'ﬁpeﬁﬁ&%@q&ﬁ&% ' ﬁﬁérag t&ftel’t’lhl&ﬂ{:ructure of the fusion
pol ypept i d&s. 1 rmuhomodul atory pol ypept i des and

prot@agxl@bltsatrum‘ammmm@Q;natlge CiPHe fusion protein of claim
8, wherein the additional heterol ogous polypeptide is
a viral polypeptide and the virus is HV. 10. The
f ugi Bire fosion pioteirobf Qaimi lmwhereintthy €DA mikimabopdyle parmptises s

res1c1%6s, H\/\fﬁ 8?”?’88'4&?@@}19@ <1/)11 The fusion protein of claim

ereln pol ypepti de conprises gpl 40,
oligonerlc gpl40 (ogpl40) or gpl20. 12. A

gyﬁg %S%tl IRI% ei%o ¢ algl olg(i/ F? erflf g\‘?’vherem%lrng %rellngre%ffth%%tepcrlo ous

polybltp‘vidESrWe @mhmaemmd’ermmbexddm mvhhle fu5| on pr ot e| n of
any of clains 1-11. 14. The pol ypeptide of claim 10 or
claim1l, wherein the Env pol ypeptide and CD4 protein
ar g, %gmsﬁ?ﬁ%otbﬁldf glain 8, lv&&trdu\/ the divasia pplypepeides/draselected from

Cross- I|nk|n 15. Th 0 tjde of claim 14,
the grpigy @nsisting of P?%(%ftm‘\’/réo %‘i%% ﬁxi\@i‘ ‘malin. 16. The
pol ypepti de of claim 14, wherein the Env poI ypepti de

and CD4 protein conpl ex spont aneousl¥
poby phgfupige Prateil Phe M1t CORPIESING HOMHE TGN 5&9 %%ltlfruaesEQ

b AUSEE @S]0l nked usi ng
ID@?%%%%&?epglEQmAﬁbl mrunogenl c conposition

conprising a fusion protein according to clains 1- 11

or 6 ;R@ﬁ%@ﬁ %dtgﬁ of QR £XurBEE Ui itheRteARadb SEQRIDROFone

nmunogéni ¢ conposi tion according to
or nmkeacpfrﬁElBID KNOs:8handchpri si ng an adj uvant.

7. The fusion protein of any of the claims 1-6, further comprising additional

heterologous polypeptides.
8. The fusion protein of claim 7, wherein the additional heterologous polypeptides
are selected from the group consisting of viral polypeptides, immunomodulatory polypeptides

and bacterial polypeptides.

9. The fusion protein of claim 8, wherein the additional heterologous polypeptide is a

viral polypeptide and the virus is HIV.

10. The fusion protein of claim 9, wherein the polypeptide is an HIV Env
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20. A cell conprising the polynucleotide of claim12,
wherei n the pol ynucl eoti de sequence is operably |inked
W 200608%960| el ements conpati bl e with expressi oPCT/IIS100%£022801
selected cell. 21. The cell of claim 20, wherein the

cell is a mmmalian cell.22. The cell of claim 21,
polypéieidei n the cell is selected fromthe group consisting
of BHK, VERO, HT 1080, 293, RD, CCS-7, and CHO cell s.
23. The cell of claim 22, wherein the cell is a CHO
ceh| - TieAusidifrof®l of Bfim G0 akIBrdA theVMIST BivibolypepteR! dordpfise3n
antigen presenting cell. 25. The cell of claim 21,
gpl4heligomerie Bl 40dPep1A8) ot gpidfbhoi d cel | sel ected fromthe
group consi sting of macrophage, nonocytes, dendritic
cells, B-cells, T-cells, stemcells, and proqenitor
cell2.sA pplyneddotidg encoding thedhgiomproteingefrane of clgipsrleiln t he
cell is a primary cell. 27. The cell of claim 21
wherein the cell is an imortalized cell. 28. The cel
of 12| Aipoiydptidehemplencanyeisinglah HIY Envtpolypeptide complgxesep fthe
qui29. ghe %gléf&%nghﬂﬁn120, wherein the cell is selected
?Hgﬂ%Pﬁg roup consisting of a bacterial cell, an

insect cell, a yeast cell, a plant cell and an avian

[1.,..30. The.cell. of clai , i n.the,i t
oo e g o 2 LI g o
prot€ift latescomplexedusieefichivé sretoynplexed i cfoas-linkdag.i N a

manmal i an subj ect, conprising a suitable gene delivery
vector for use in the subject, wherein the vector

CONPr TiKSSolgbepideydTe ik 04, iviRras the kbt doMpasedifghnbAn. and
wherei n the pol ynucl eoti de sequence is operably |inked
to control elenents conpatible with expression in the

Subp egfte podepiid BECRAA 19 wikk Qe IEnY pBRbéphad LRECDIBfotein
bind to cry ?IC epi topes of H'V Env, the nethods

complsppanginagpsthe step of : admi ni stering an i munogenic
conposition according to claim18 or claim19 to a

subj ect under conditions that allow production of _
antlV b8l eedypientideraf chaimjl &cvhergd the iy paypenbide agd BE isigngpotein

t S e step of isolating the
zue%ﬁ%HE@%}%@H@%ﬁ%%@%gﬁ?n the subject. 34. The nethod of
claim32 or claim33, wherein the antibodies are

e S A S O PP S0t

11 cdatpblypehitids complex according to any of claims 13 to 17.

19. The immunogenic composition according to claim 18, further comprising an

adjuvant.
20. A cell comprising the polynucleotide of claim 12, wherein the polynucleotide
sequence is operably linked to control elements compatible with expression in the selected

cell.

21. The cell of claim 20, wherein the cell is a mammalian cell.
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36. The nethod of any of clains 32 to 34, wherein the
anti bodi es are polyclonal antibodies. 37. A nethod for

w@e@wdogiony a pol ypeptide including HV Env pol REEpPS1008022801

sequences conplexed to CD4 proteins, the nethod
conprising, incubating the cells of any of clains
ZQFS Qhe EA q:rcla%rg B?',' vgﬂepé?ﬁt}%%k? alk Rk @FroRHRALEENE kg of
po epti de. . A method qf Inducing an inmune
BHK{%E%8n§$1WﬂL%%%ﬁ@b?c§6hﬁ?4gﬁﬁ@? $dmi ni stering
conposition according to claim18 or claim19 in an
AU he SHTJf FLRDL. LRk difiEHIGRN A% CHDUBR Tesponse 11 1 he
s Jec?. SR rehod o generating an i mmune response
in a subject, conprising adm nistering a
pPaly mue bapsfi diemac owticdkéin thetoall ¢ @i antided poesestingaeb.
delivery vector of claim31 to cells of a subject,
under conditions that permt the expression of. th
p @Sy Ate kelbef drimahdvisreia thergel is phmppad ﬁ%‘fiﬁ%é&gif@& the group
consiie FMacRIphdel mbEbcatas, idendtitiol colis, Badells, A5l seent celisfred
q}y&@gﬁkg%f 40. The nethod of claim 39, wherein the
mng%%ﬂe I“Very vector is a nonviral vector. 4 1. The
met hod of claim 39 or claim40, wherein the vector is

delsl Vige @ell biSdlale 22, Whdrtinchd @llds £pdmargrell.42. The net hod
of claim4l, wherein the vector is coated on a gold or
tungsten particle and the coated particle js delivered
t 2% Hélegeﬂgp%@mm@di yherain dhaellduisn ma@ftair?f‘é‘ Cﬁ@t hod of
claim 39, wherein the vector is encapsulated in a

I i.Qosone prepar at,i T RLR i m 39,
mﬁgxe' C?ﬁnggﬁ &T&F%e§4v?$§ﬁsvectgg?%%ggkghe nmet hod
of claim44, wherein the viral vector is a retrovira

v ]e;gt Oﬂ‘he%gll af &lﬁﬁijomh&bi_n\tﬁmdduris defectell i@t odp wblllsastig% ofa
cl ai t er.ei . g mammal .

bamfﬁ@"éﬁ?fh‘é‘ae cgfélg? R g’, 2! 12[?;81? %Il?c{ %gv}?gqrﬁgrdl is a human.
48. The nethod of any of clainms 39 to 47, wherein

cedd. STHRIBII b amsd BCivaekei thdinbdve cqok vietiee Iadiopiisiaon (Tsher SO
. deH'ver vehi cl e and further wherein the transfecting
mseqt&ifone ex vivo and the transfected cells are

reintroduced into the subject. 49. The nmethod of any

?L?, cl RigaFe d%lﬁvér? _Védl:?or whee ai Qm@llﬁa_iﬂaﬁarﬁdubje_bm eomsfrisitged Wi t h
€ poj ynuc {1 de_ or ene . | :
Wh%FLEiiaEl%tgﬁlée eﬁlg?{g ]yec(% r. fAEINE Suggw sbélﬁ%c}f%b%ﬁ fhe @Q&og (%fntpﬁgs a

ecting 1 on .
polynucleotide according to claim 12, and wherein the polynucleotide sequence is operably

linked to control elements compatible with expression in the subject.

32. A method of producing antibodies that bind to cryptic epitopes of HIV Env, the
methods comprising the step of:
administering an immunogenic composition according to claim 18 or claim 19to a

subject under conditions that allow production of antibodies in the subject.

33. The method of claim 32, further comprising the step of isolating the antibodies
produced in the subject.

34. The method of claim 32 or claim 33, wherein the antibodies are neutralizing

antibodies.
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and the transfected cells are reintroduced into the

subject. 50. The nethod of any of clains 39 to 49,
WOL@608395¢ he | mmune response i s a hunoral i mMUPET/US2005/022801

response. 51. The nethod of any of clainms 39 to 49,

where the i mmune response is a cellular inmune

response. 52. The nethod of any of clains 39 to 51,

wherein the gene delivery vector is admnistered

i nt35arths oethadlof anyi aftcleams gbwadd] wherein thecantibadi¢sygre monoclonal
antdsdeut aneously, intradermally, transdermally,

intravaginally, intrarectally, orally or

i ntravenously. 53. A nmethod of inducing an inmune

r esipobe niethod of ertyj ad clairg©3dotoi 3¢ wher¢in Yhezatiborlisstaee pahlanal
antibbdi§d conposition conprising a pol ynucl eoti de

according to claiml1l2 in a primng step and (b)

adm ni stering a second conposition conprising a

pol Ypepnettied & poddiinga paypdpéidermclidibg HIV a3 polypesitesequences

coniprbx@&‘ tAODY Bléoétfiﬁ’sf fhie ?deﬂ{yd chRiphiflfsice an i mge res pglnf]e
e @fmssgﬂ S a s s s Fspaucing

the polppaptide an adJuvant. 55. The method of clai m 53,
mherein the first conposition further conprises a

ing.an HV Gag pol tide. 5. The =
e Cod. Grigy g 82 Sy epred B SBHEC! COmPOtng Fpinisering
confpasitibie accowiing to skin &8 oHiMMCLin po hkppep suffieient to induce an immune

response in the subject.
39. A method of generating an immune response in a subject, comprising
administering a polynucleotide according to claim 12 or a gene delivery vector of
claim 31 to cells of a subject, under conditions that permit the expression of the
polynucleotide and production of the polypeptide, thereby eliciting an immunological
response to the polypeptide.

40. The method of claim 39, wherein the gene delivery vector is a nonviral vector.

41. The method of claim 39 or claim 40, wherein the vector is delivered using a
particulate carrier.

42. The method of claim 41, wherein the vector is coated on a gold or tungsten
particle and the coated particle is delivered to the subject using a gene gun.

43. The method of claim 39, wherein the vector is encapsulated in a liposome
preparation.

44, The method of claim 39, wherein the vector is a viral vector.

45, The method of claim 44, wherein the viral vector is a retroviral vector or a
lentiviral vector.

74



10

15

20

25

30

35

WO 2006/085959 PCT/US2005/022801

46. The method of any of claims 39 to 45, wherein the subject is a mammal.

47. The method of claim 46, wherein the mammal is a human.

48. The method of any of claims 39 to 47, wherein cells are transfected with the
polynucleotide or gene deliver vehicle and further wherein the transfecting is done ex vivo
and the transfected cells are reintroduced into the subject.

49. The method of any of claims 39 to 47, wherein cells are transfected with the
polynucleotide or gene deliver vehicle and further wherein the transfecting is done in vivo
and the transfected cells are reintroduced into the subject.

50. The method of any of claims 39 to 49, wherein the immune response is a humoral

immune response.

51. The method of any of claims 39 to 49, where the immune response is a cellular

immune response.

52.  The method of any of claims 39 to 51, wherein the gene delivery vector is
administered intramuscularly, intramucosally, intranasally, subcutaneously, intradermally,
transdermally, intravaginally, intrarectally, orally or intravenously.

53. A method of inducing an immune response in a subject comprising

(a) administering a first composition comprising a polynucleotide according to claim
12 in a priming step and

(b) administering a second composition comprising a polypeptide according to claims
1-11, as a booster, in an amount sufficient to induce an immune response in the subject.

54. The method of claim 53, wherein the first composition or second composition
further comprise an adjuvant.

55. The method of claim 53, wherein the first composition further comprises a
sequence encoding an HIV Gag polypeptide.

56. The method of claim 53, wherein the second composition further comprises an
HIV Gag polypeptide.
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