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BACKGROUND OF THE INVENTION

[0004] Acquired immunodeficiency syndrome (AIDS) is caused by a retrovirus
identified as the human immunodeficiency virus (HIV). There have been intense efforts to
develop a vaccine that induces a protective immune response based on induction of
antibodies or cellular responses. Recent efforts have used subunit vaccines where an HIV
protein, rather than attenuated or killed virus, is used as the immunogen in the vaccine for
safety reasons. Subunit vaccines generally include gp120, the portion of the HIV envelope

protein that is displayed on the surface of the virion and virus-infected cells. In this regard,



high-affinity binding sites for CD4 and chenoki ne
receptors have been | ocated on the surface of the
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18tcYsteine residues in the gp120 primary sequence, and the positions of 13 of the

approximately 24 N-linked glycosylation sites in the gp120 sequence are conserved among
most gp120 sequences. The hypervariable domains contain extensive amino acid
substitutions, insertions and deletions. Sequence variations in these domains account for up

to 30% overall sequence variability between gp120 molecules from the various viral
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interact with gp4l and to bind to the CD4 and
chenoki ne (CCR5 and CXCR4) receptors to induce fusion
we@boouhe3sd ral and host cell menbranes. SUVMVARYPQFUIHE4/018672
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50," 52, '54,” 3 WO 2004/ 110384 PCT/ US2004/ 018672 56, 58,
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86, 88, 90, 92, 94, 96, 98, 100, 102,

[0010] The first gp120 sequence can include a naturally occurting gp120 sequence

and preferably includes a gp120 sequence from a primary isolate of HIV. In preferred
embodiments, the first gp120 sequence has at least about 99% identity to each of the V1,
V2, V3, and C4 domains of a gp120 selected from the group consisting of SEQ ID NO:2, 4,
6, 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54,



104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124,
126, 128, 130, 132, 134, and 136. In nore preferred

wepdsediosent s, the first gpl20 sequence i ncl udeBCHUS2004/018672
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polmpeptide, can additignallyn or pernabielhinciadsragndil iagune asid gequgace.
(e.g., CpG, and an inmunogenic carrier protein.
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bllaﬂ]lgjmatﬂty, ai drug, desinmsostowiasyy Thgonulelidd Gre. 4Fp6), and an
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[061400 2004/htiR38hoREnié LIS dhlB M Additionally include an adjuvant, if

desired.

[0015] The invention also provides an isolated polypeptide including a first gp120
amino acid sequence, wherein the first gp120 sequence comprises at least the V2, V3, and
C4 domains of gp120 and: (a) the first gp120 sequence lacks one or more cysteine residues
at one or more of the following positions: 54, 74, 119, 126, 157, 205, 218, 228, 239, 247,
331, 378, or 385; and/or (b) the first gp120 sequence comprises one or more additional
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cysteine residues at a position other than the

follow ng positions: 54, 74, 119, 126, 131, 157, 196,
WQB41AB8 228, 239, 247, 296, 331, 378, 385, BEABUSWN4/018672
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is arqe(t‘ pl%ly]gppt Cafl fﬁ% 85(5] YT 1{1??}11%1{15108? PLppore ac{acf1 tional
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sequenst h@png@n s@tqmanw of tysteings. dn aa«adats@n@ﬁiblswmlment a cysteine

nc orm a re.the secq 120 .
in B Shi0 2P SR ST PG EHES Py apoier DOIbopide: Proforably viaa
disulfide bond. The other polypeptide can include a second gp120 sequence. Where the

second gp120 sequence is the same as the first gp120 sequence, the first and second gp120

sequences form a homodimer. Where the second gp120 sequence is different from the first



WO 2004/ 110384 PCT/ US2004/ 018672 gpl20 sequence, the
first and second gpl20 sequences form a heterodi ner.
wah@401d3es pol ypeptide can additionally, or PCT/US2004/018672
alternatively, include a gp4l am no acid sequence.
0019] The invention also provides isol ated

sp@eqnee.dbe fifh apd seorg P BA0HEIPCeHi nngﬁmoglg@ae;g@other
AR 0,080 AP A,

nnunost Iator 0 Ieo
[quhrru nog eﬂl‘a 11]:vgp§1?nle? cbpr&v R 150}%‘33@% lg%sr‘?lé‘?rﬁ a C%{eme in the
gp EMRRFhdRRBISeovhRAtL) BoAddsAIPA] yRapidsiesd mhtﬂmegroap consisting of a
fusion polypeptide including the first gpl20

celksmnémdendlma adiefyi pérupotyigepirogemuletory wigorsieptide, and an

etero{o us. s&g&al sequence, such as, e.g., the
ImWEP%%eg C%H%T X Vit us gl ycoprotel n D (gD 1) Si gnal

OB R Y BRI\ i
pol?ggitfd'e%@ﬁdh}i%\lt&rﬁ@i $AD0REAUERES . Tlie"ﬂilkl%ﬁ %o%eﬁﬁet &R8nclude a

so provided by the invention is an
hetemddgntie digpall sgauanice it es, ergs,dbi gypesgimplex vitge giysoprteig D (gD-1)

o85BSR ey s AR L entE i sion

poRBENIChe alditlendlsy, BF Alcpfiantly, HONE@B 20 I@bitdi@eZtﬁgl for
éxpression in a host cell of a particul ar species. In

[O@rl f er r e%l%;;%@@id@@ B%r the 1519&1&%9'19’ AGbRAL ﬁgﬁ@l’é@ﬁ%e&omng any of

seq ce that has at |east about 99% i dentity
thetmolaﬂad bokybepthbs Vi the\iRyentian. Hnuteriﬂeddbnawm e@presaog pﬂ@e encoded

po %leéfdte{el e pi) nu&lggtugegg lfl)gege g](sy gptélauzeg g)r %res%n ‘113% host cell
of §gartl§1§lar %ﬁ%ﬂe@oln gx%ferféﬂ enftddirfhis, B 6p05gnucfbﬂ)t1d§ Bncodss a gp120
70, 72, 74, 82, 84,

se@BncedBat 199 at Bast baut 9966 1de8titytoeachaithe Y34V2198, andd®t domains of

agf%%) eifé;%édﬁf 1h%%ﬁggé%s§thg§8§gb§ﬁ%y§ 1472%: 1423, 14,16, 18, 20,

229 0di 7 RhS32, BRE3MBRYF Abent, 648, lSOl sxjeg, 56, @B;L@Q 62, 64, 66, 68,
nucl eoti de’ segﬁence sel ected fromthe

P0RHSI0 1 SR 8,808 59,5 947205 1, 163, 1045106,208, 110, 112,

o2 a0, AR 01 By, s e e

em%@adm?e’ﬁts i, IpoTﬁluclz:Stld@ﬂlcllﬁBs a g18f2.0 rﬁﬁleoaae seﬁlﬁen&&elegéd from the
97, 99 103, 105, 107, 10 11, 113, 115,
grwpgzonalgtlng S_E@ ID NOH, 3337, 9ablg 13,11351 1793 21928 2§; 2701 36:31, 33,3,

sogshatauenscy gt el ssieun it subpeasereeseteien, o5

85[ 9N 32] 9109895, @gp%l;tlﬁl o103t bhes,i10Veroo;, ohl,ilds) lﬂdiellﬂ \des 1, 123,

incl udi ng_an he polynucl oti of. the jnvention
12507 KO BTt 1% uuiPResienes Hee S0 sy subipduence Scodes at

lméﬁ@EQﬁSVQfV3tEﬁit$&§ﬁ&?96fg@@0Ude expressi on vectors

vital vettors referr host cells include
[O(Eﬁma i albtﬁgrdasggc‘fst 5t thg %nv%ﬁt!ngn mcl%de a vector including any of the

polynucleotides of the invention and a host cell including the vector. Preferred vectors of
the invention include expression vectors and viral vectors. Preferred host cells include

mammalian and bacterial cells.



WO 2004/ 110384 PCT/ US2004/ 018672 [0023] The invention
al so provides a nethod of producing a pol ypeptide
wo padizgyg a first gpl 20 am no aci d sequence. PATIUSIV04/018672
enbodi nent, the nethod entails: (a) introducing a
vector of the invention into a cell

d (b
[0023pr essi Ae fHenten glse prqvires aprshedspf prgé}miq(&g PlypeRtids including a

firsg ; 8:[% &Hlnltorﬁ;c/:ﬁ selﬂledcg. fr%ﬁé%rﬁbocﬁﬁﬁrét%ggﬁh&%ht%ﬂs: (a) introducing a

t1ona entail recovering t peptide from
vedttreofahe investion inteamodlhand énteadiessing thetpotypeptige €lid adl das be in
. produced by: (a). culturing a hqst, cell of the
vivorRremeylgHe: (e caitwre: e mpdqd G pdtigetyadipfpcovering the
. L _ .
PO RN e I B pLRoEiG s Boduced by: (@)
culpaingretpist dell ofathe inviehjion, edeyan ihediosteellinélydespin eaxprefssiomvector,

e.culture. [0024].Another as t .of the .inveption is.
an, MO CHHREE R GOt STAFORE AP BEeSigh b o gwetides and
(b)lr@gd\;égh?gleﬁ,oﬁwe%ﬁdg%gghg@g{ﬂﬁace. This nmethod entails
adm ni stering ‘an i nmunogeni ¢ conposition of the
iyayentio i ; ' j . . .
oo Py ML LR s G0, 8480y v
pobypeptuatpiincilidiag ayfiret gplonsequsnds). ldtis micthod ef@)ls admirgsiérivigeth

. pol ypeptide including a | 20 am no . aci d sequence;
IMENFOFHNC RIRRASH O O%QQWPIﬁE’I“ P e 4wt e cont ai ns
anti bodies that specifically bind to the isolated )
[0 y pept iTe inveREoR plso pravédps @:fiagnppi mefbed Hhat paigds cqnfesting a
. . 1.NS..0 . . . .
bipegafBorn Bt SRR i o) P15 Mpclid I U 120 amino
acidabdunt®GnpO) detensninp 4heihdy the k8mplk26ntaidlantibddies th@bspecifically

205, 218, 228, 239, 247, 296, 331, . 378, 385, 1 nd
bingtg thexiselatsd poPeDiide: | Theezp 14 éewnw@uawtﬁ?aéhéﬁ% V% and c4
| et ne ot

CoRTRSPRY GALT P ol PR QRS0 Opre of the

folla3dling j:5s71tioﬂs965,4, 205,19, PAB 132257, PBD 2022148, 288 233317, 296, 331,

378, 385, 445, 493, 95, 499-501, ..503-508,. and.
3784385, 418 aﬂiﬁ@%@@éfr’% KW?W@CSW&I Frgre PAdiEenal Gstrige gysidues at a

. j f ~ &l 17201 r;

poffidr ket Bith Tl Sslin: 201 28134, 991740110, HAGPYAL 157, 196, 205,
21RAASNP3H A7 S206aB3 ks 37TRABR, b A5 403t 491199945011 F8-5081 and 510, as

noFBFEd St Ree PR SR U 0 52 Fin 8T HIV g1
HRSEL iLsh100RafIeABMsSrot h bt GQp3ERIskan&Re having one or more
addi tional ly includes the domai n. [0026] In an

additibealeasteines rthe ¥ilndomain phesubtype Epl20pegudnge dagng one or more

i.agnostic netho hat eptails assayi.n i ol ogical
AR ST ERT T BRAin Rl e R Bl fieeed2h ifigence
aditiehalAefcRdAOhY NERIdnsten] ncl udi ng, or a pol ynucl eoti de
encodi'ng, a gpl 20 amino acid sequence having an
roossysual  ayahefeRhi wYhisidhgent, MRk eRREE hloviRb b¥iaghB&ic method
sanple i s assayed for a gpl20 am no aci d sequence
thatleatails §sspyihg e bsologiealsampisr feors pstibjeeteo detsitdinesviwthes e sample
invi%@s gofgygyp%fg@%ehi% ]E)@Hgg%drsz? &ﬁggu%lt tigle ok f’ﬂg, Z‘}gpl%ol gmin%za%id

sequence having an unusual number of cysteines. More specifically, the sample is assayed
for a gp120 amino acid sequence that: (a) lacks one or more cysteine residues at one or

more of the following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247,



7 WD 2004/ 110384 PCT/ US2004/ 018672 296, 331, 378,
385, 418, and 445; and/or (b) conprises one or nore
w@owistiissal cysteine residues at a position oPdIEUSI0ONENS672
the fol |l ow ng positions: 24, 29, 34, 54, 74, 119, 126,
157, 19 205, 218, 228 239, 247, 296 331,
29@7@1 385 382,14318 a_lzpls44 4ggd/or4@g comggseg@ype oL pwre g@@tlor@h gysteine

N e R R
157 h1@6g¢052(’218efm$emse 243, 296t 33 83081386&48 99524935»&9154@199601 503-
one qQr npre additional cysteines in_the

havi n
50&&%&.5300%8 myhesid Asem ghe N topnigaljuethionmsAf igpd20 Eﬁ@ th? HXB-2 strain
o By P L gk REn0he67BL B 1202 duch o having
one mrmnrraa;klitgomh@tsteémﬁs an the VI domaiotar agubtiype Eamppl@ saguehce having

an antib at specifi bi nds the gpl20 sequence
ond ieite ebiimre] G s Bt fdpasi nai ng. £0028] 1
anot her vari ati on of this enmhodi nent, the assay is a
[0025] ynucl &pngearission of tha%@anwe% ﬂ@r@sgaamﬁ) ple immunoassay that entails

e S S P O LMD L5120 plppnep ander

corsdtioespnialda dadiimdjing.ne gpl20 sequence under condi tions
suitable for hybridization. In a preferred enbodi nent,

[0028 nucl @i gncikdrdafiBli@CeH this ehddiBer®Be Bfsaf 1§)aﬁpcKIyﬁlfcleot1de-based
anmplification prinmers, in which case the assay iIs

assep e WhicBdample podyiuslopiifkes e aptestpbrithacnelsid asibmplecnle that
hyl%%lgesﬁggg 1 1£é1§% aorﬂlcf% JgH% %gnglg};%teeélgﬁc]ﬁﬂ {htelg%gig F}%{‘ﬂn Itlcaeq,ln%er

codibnsf suratble Gar }@Ibﬁdimﬁon SIn doprefivee dmbbd\lr@ﬁf;ttﬁteﬁuclelc acid molecule
preferred enbodi nent, the nucleic acid nolecule is a .
camhpr prg of aRAf amriBiation praers i@ Vahlglbpasu thyrassay 1Sz§ﬁﬂldl%cltf§1 by

e
suigabiletfap amlphflcaBﬁlnEﬁldﬁﬁCﬂ&taﬂnﬂﬂ g%e'ﬂlrdE aﬁ)laﬁdqﬁllwlc[nq&B&lct is

ure sho che tjc gra of  the H V-1 gpl20
pr%ﬂwa Heng srabegimen’ tﬁ pig gcidimleqiiprser Huggpic acid
perQ ﬁ%@éaqo %'Ebf‘&’ H&Edarfdecﬁé dusy RAY gﬁﬂlc‘%&l Bfﬂét&lnﬁ., gﬁwkge?lhleﬁ gample

AIV-1 straln FXB2. Lined indrcate I he actu

pokynudeast&ks tyleridibaspesdisaliy toathe dpcleictahid frblee. ani no aci d

resi dues | abel ed using the standard single-letter

abbreviations. Al nutations are designated in the

foll ow ng f oBRIER DESORIPTIONOF THEIDRAWINGS resi due

for another: X - >'Y at position Z (of HXB2) where X
[0029] t he r b digerks ahdweclmoatic déagdanys ofshe F@Vr legp laﬁemum acid

e vari a

sedugis F gl osn e Afibering oreas iR p0uSs diipdsidthgs relative t
the/ TEBRE GlrhMEITN B2 8 Lines indicate the actual amino acid residue that was mutated, with

the amino acid residues labeled using the standard single-letter abbreviations. All mutations
are designated in the following format to show a substitution of one residue for another: X -
>'Y at position Z (of HXB2) where X is the replaced amino acid, and Y is the replacement

(i.e., new) amino acid. The five variable and five conserved regions are indicated as V1-V5

and C1-C5, respectively.



WO 2004/ 110384 PCT/ US2004/ 018672 [0030] FIG 1.

Positions 54 and 126 have substitutions that alter the
w@ywinessgdues to Arg residues in sanple U 101rCT/UT1064/018672

total cysteine conplenent is 16 residues. [0031] FIG

2. Positions 131 and 228 have substitutions that alter
[0030k Cys FES| HuResitians SAragd 436 haye subpigtyens thetelipr theCys residues to

Arf B f AERAET ARG, Tt g PNERE B fRR E R Pncy

e at |, cystein 0 nt o 7. residues e .
o@3ho & nEi3.2 ¥ ol AN 2P Bhehior Tt BliET g [ resiaues
| P, rdsPQRIEyFnGanthlsOWSc 131 €THY t¥tal c ddiRé 8Smpleaient is 16
toﬁlégv%{dap%}bt a? cystyei ngng)onpl enment of 19 Tesi duesf.) The
resghiapl e nanes are indicated in parentheses after each
mutati on. [0034] FIG 5A-X shows the H V-1 sanpl es
[0032%t hav#I@. 3 shicws thy SH ¥ henpiesphatiant a tahl G6teiresiotpdsnent of 17
The sanpl e rlamss are.ipndicated bel ow each .
resiquiss-o et apnle pampsarg fraicatedyppataniheses 4 sachgnptatiphe
ion that has additional S residues is shown. In

[0(%3&;: s AFg} 4 §hgéwsrfb¢,{3]gy-]ospan} . i thaidave ﬁ.tqth]ecns@g}@ complement of 19
w3 L DR B SPHEP SR i s

[OOELgf enf i a e%g-;%é} ¥ s;tg? Efé?ﬁl: sgxilepg(?stgé}%gsg # I]&é;talac&/ailze%r}eocrﬁ)g}plemgnt
of 8 §dsRIuBE SThE @@ le b BoMs i AR RIdw eSEplcaitatnS Th @iis

U-374cl1 and U-208_4cl, based on distinct Cys pairings.
compleniteifiguag, oalpsthe resiomithashaspdiisiona) Gazesdfuespashawny)n pgmels A-S,

ITE N AT UL T

hahdW&tibh enthepanéld ®andlsShsaéwielg DB 4 pindd8234 4181 rdprsbnidme set of
sequences rom H V gpl 20. These gpl20 sequences have

poigniidl sagongdpey gtricisesshasebonythe addienalicysigines, Panch hgws different
j HAeOf.1C N & t @
cofpEHERES ot I8 L ER0ROR L RAER o AREE, Ofs LR, Qffional Cys
resitkee i Ve qUhes3ei n(parsl & )pbi U0 c2)n(pandl &V g end ¥/al @-062_2c5) (panel
clinical trial of an HV vaccine carried out at 61
X)ers pederigedes t hroughout North Anmerica, Puerto Rico,
and the Netherlands. During the course of these
studi es, gpl20-encoding cDNAs from 350 recent H V new
i nfections were cl oRETAHRERPESERIETION, t hese
studi es, plasma sanples were  take i thin 6 nonths of
003 ectio ’ emeﬁ 1R ¥GRLIOP PrQL %ﬂﬁﬁ%ﬁg PP 9%1}1@83 that 1ncpude sequences
Lag 3¢ dffleR¥s bR RALHTRIAERI Ghktre. Specifically,
frotrnggg?i“gg%ﬂ?gl“c%s?@%éf ggq%en%:ed. Sur pri ssi ngley, e Spectieaty
theag126 xeqrenedsyof 21k peentamtcoofairt meregpi2Gerstham theassal 18 cysteine
unusual disul fide structure T.

Otai{[lﬁdh . Pus, tlz:ii.. 1 trial
resiqiepre £ bF 8P TH0HIEECT desPaRRdierin &gy gHiPPL Ut lapgfnisar pical tia
of SN EES3EUhe VAt 88t 3N |c¥inRAl ks Shroughout North America, Puerto Rico,
and the Netherlands. During the course of these studies, gp120-encoding cDNAs from 350
recent HIV new infections were cloned and sequenced. In these studies, plasma samples
were taken within 6 months of infection, and plasma viral RNA was reverse transcribed,
amplified by the polymerase chain reaction (PCR), and sequenced. Surprisingly,

approximately 20 percent of the gp120 sequences obtained had unusual disulfide structure.

Thus, this structural feature is found in a significant number of successful viruses early after



WO 2004/ 110384 PCT/ US2004/ 018672 infection, before
extensive nutation can occur in the host. Thus,
woRegsesswi t h unusual disul fide structure mayPCT/US2004/018672
represent a "transm ssion phenotype" associated with
~ new infections or a nmjor new'variant of HV-1in
infegtiamy beforeotxiansi vRERY AL gGean; qegur inihehqsh e Fhigss yiausey At wigual
e
dlsgﬁgte%ﬂ?&ﬁer%lsgetg%tﬁ t ;{mrt]lsﬁlttfs?gg;hgtb AU bRl Gb & dnfections

or @ h&g&rfneﬁﬁvﬁthﬁtkﬁﬂml if Gﬁ)&ﬁittldﬂath@tH Americar Ini aitfjer case, vaccines
prot eins containing an aodd n e;%ﬂer of cysteines are

degignes faPreyeEliE Y Lipkestian shomletbs flirested gaingt Wrysey pomyjaining gpl20s
Wi hﬁﬁl‘ﬁtst#aﬁ%w‘ﬁ’lf}d% ﬂh@t% free sul fhydryl groups and

erefore ten orntlntrannlecular and

[O(if:&ie.r ol a,%lurgl'h(ﬁ ct%lﬂlng%ﬁ teki)fsnc%‘?ﬁtaérgg% &%{gdc} ﬁlglgg Irbcf%zrstgmes are

I nvention aln an cyst

unddul] Bdcab ¥t fedeaaifhP@gamSaps 416 GighlpAateed wils bitien fre¢ asftdeyl groups
can forman extra inter-or intra- nolecul ar disulfide

ang Bieeefanedenchigyforma ﬁrt@gmt@cw;apéw%%qk;ﬁutﬂm’é%%ﬁi@mds- gp120
setgﬁﬁge% FFHE 1H?§1q109¥h£tr&%rlt}éir{ &b %)&téﬁéseagy E@fnterest because
Iversity suc I'ver sl coul e

theg@ipalrad eyhtdiye ﬁhifd&é Icﬁtgfdnmtanaextm intendeint®! molekalar disulfide bond and

di sul fide structure nedi ati.ng a coval vent |inkage
maydepeest @\EEPV&HS F%%{fjfl aechanisip useg Bypt % & VIrys, Epdgq.ng %e molecular

dn%lﬁth/e i ?gﬁ&éledét@n d19e§sﬂ%3u?& bé"%en%ra@ zﬁﬂ:tt*lnl '1%@9)‘? intermolecular

Ine reside’in gp4 ting a
disnifickl serattukd, by ageliatingia @valvettakage lvemWeém tvccegp 12Damolecules (each

protein, [0037] Moreaver, vaccine velo ers
Wil SRl B AP0 BY BeLiHSe RIS RS b A santFiag reside in
gp@%%r%zgﬁecﬁﬁﬁl' da%%vhf%nf lli‘tﬁm £ G4t O ofer Oi‘i’é’l%r C@lﬁlbﬂﬁi@&ln

cur at el [icate the structure
20/ I t .
o895 Y SR AP 0 TP g i

coit(ﬂafrﬁig apiipaiedoystdire stduadrethefcrdakion bf MovEk] antiigens tist atote

virus-infected cells are_t ht be non-coval ent
acyrptglyrreplicate b sirpgurerqf gl 4 ek Q‘Fﬁﬁ% that O@w@@/tgfpﬂtface of

vi d&lﬂ%&’é&ﬁs PEGaY eSSt HeR Bx |tﬁé(€§al§F>ﬂ’(e§ bRed s%rﬁ&sﬂof the HIV-1
| sas

sociate, It has not en possibfe to purif
vinimmane vires-feaed gdiserd thogght20 bg pdi-cocabimp ok gemmers I(tlsuaﬁy trimers)

of BRonRE O BBLAD I ortRUNR RS RS R o e e
QN R MG RS ﬁeméeﬁ @%&M@% Hur§ rﬁ&tb%le?jlé f oli b8 SR p4 1

|nvest|gators used 1h vitro mut agenesi s to
compipxae ekt 1mqhawds tiowywdrethaiesupesorddB5 1 ivacmngstawuld be developed if a

S e B AL R e 8lrec. e some
1n‘<@sf1§‘£b&g maﬁ@ﬂﬁh?ﬂ Vltho mbakaksk eTBhENRS uﬁ‘ﬁﬁ&d&ﬁ/@ﬂeﬁl‘é%bdues into the

the resul tlng structures wer e not naturally occurrin
stra¢tores ofi gpE20cand gpiéd e prsiee todirente dtabladmywn@y yinkeshgn 128{zp41
Xes

th strycture of, t 20/ st
cotpfeae; AHGehGeSaghC R conthes §RFRiFETee s fie structures
weFB At lﬁturhlmﬁoémhﬁcglétﬁﬁm@mfdl th@efdrddidhiRt RERSREY replicate the
application are naturally occurring and have an

strueipes ofdbe s9IP0MP4d compEREES. 88 they egisbisViripng orarivisriatesied cells.
Be&&"e"rﬁiﬁ% ot 1k Al e%'l%g Mesléﬁﬁéjd in the present application are naturally occurring

and have an unpaired cysteine in defined regions that are remote from those previously used

for the production of disulfide stabilized gp120/gp41 complexes, these molecules offer a

10



for the production of disulfide stabilized gpl 20/ gp4l
conpl exes, these nol ecules offer a 10 WO 2004/ 110384

weRONAWER8N4/ 018672 uni que opportunity to genePCTEE1094/018672
engi neer a variety of disulfide-bonded structures to
enhance the |nnunoqen|0|ty of gpl20. Exenpl ary

unigtie apRarvaEy ithe¢nedealhornsineres gariety pf digyl§gaponded structures to

ete a
cnt AP L R e 3 E i e B Bl BBl

gp o/ giad héfét(&ilﬁi&fd gplZ(lS kevhlemlyiatkep t@bthenHIVId pro@ins, gp120s linked
conposi tions. Such structures can enhance

tog JanPEmsy oBRldRtCa ANty dinkes, ldoB-Ripter thsHfal cempositions.
SolPG LT SRS TR 16,0 UL e .
Heleeddimere apt2camhgexes ag wehil @o sﬁqmé ltiteebreédthmf thaGmmune response.

different H V-1 subt be e ed ellc a
Foy, epde. 2de ?eeea@%}tﬁgmgegﬁﬁg nqveang@&ﬁ iffgregd %ﬁ}/ {'subtypes
carfBd B?&f 2 eligR 28 ImBRAY ?&?Sﬁ'se%%&h@t’ AL O e- 1‘c $bBype. In other

sul yl group can be nked " to other noieties, fo
embadinEhe, gpl@0tsaqupatesgguinRinis g g ren sakhtdoylgroup canl laarhtd@ldlto other

moigtRSriot Siirleat e 2 Saytnced o PRARIRGED T 6. dendridc cell
or ﬁ’ﬁ&‘éﬁﬁ‘é‘g%?l drQo @nhdHcd Hhﬁﬁuhd%@dﬁ@@?@ oG b9 %hkin%rgpmﬁ@'é&juﬁnces toa

such™ as pt heria toxin hol e enocyani n

hi ghbyxmgthnﬂgamnc GAITEST PHSSINLRAICE 8F dxptfeﬂnb mcmln )keyBelc émmt @pmgcyamn

paslgh SEp e hbnellntoh hiAGepae b B HERRRLo e con

su&&%@ ah@génl Ok& 01100 Bequéhdtd copfaidiad Bed sulGyte)] beat bé&Bnked to a
I1s. Definitions [0038] Ternms used in the clains

dﬂ)@rfﬁr@p:@émgt@gﬂ“o‘?ﬁaaﬁécd@fl ned as set forth bel ow
unl ess otherw se specified. [0039] A full-length gpl20
am no acid sequence is said to have one or nore
Definititnsi onal cysteines" if the sequence contains nor e
t han the 18 cysteine residues present in
[0038] | - | enderngpieddn eglpime asd smcgfmf,zml meadgfmﬁ aﬁ set fqrégbelow
ditional cysteines" if the
un?&*ﬁh%%ﬁ%%ﬁ&nﬁ 0 sequence fron1mhich it was derived
tains n e 18 cY, st el r.esi
0GR S o hgpcth Ro o A S eebl S s it i RSt more

“adi@SIRANEysteindsP et thé E@eRdd conlBABbre High then BcydiBMb RQGERRE Bresent in
conp05|t|on refers to any conposition that is

mogtafyddbrsth £p 10 mqurwgs afy SpAd) frégme@psanlge saifl omhane “additional

cy#sed;hgti) flgll (l:e&ggb%pel?ﬂ] ge(i/u%gﬁ aﬂce) m w u%lgi;t wqe%eﬁ?es conftalns more than

theRis@MEIRIsteindireh & an@on@or nfire 6f 1he estra GRind(8) is/are present in the
"prophylactic vaccine") or that aneliorates, to any

fragimerint , an existing infection (a "therapeutic
vacci ne").
[0040] The term “immunogenic composition” refers to any composition that is

capable of eliciting an immune response.

[0041] As used herein, the term "vaccine" refers to an immunogenic composition
that reduces the risk of, or prevents, infection by an infectious agent (a "prophylactic

vaccine") or that ameliorates, to any extent, an existing infection (a "therapeutic vaccine").

11



11 WO 2004/ 110384 PCT/ US2004/ 018672 |If a vaccine
protects an organi smfrom subsequent challenge wth
w0 b@4itnf3ect i ous agent, the vaccines is said tRPCDES2004/018672
"protective." [0042] As used herein, the terWI"DNA
vacci ne" is a vaccine contalnln% one or
If pyAceing Preiests e grg@ﬁ@gﬂﬁrﬁ@ sgbseqpgn gg.ﬂlen@ﬁ @@t@,the infectious agent, the

Va@cﬂ{gs 1%&35&@}159, -ngt(%tg‘}ge. pol ynucl eotide to an organi sm

esults 1n expression of the encoded antigen, followed

O 2, "R FERITE B DA SRk Byt oo

poMaGéledtRies @ﬁ(‘fﬁdﬂigwrﬂﬂlt@eﬁ | Wigdreip atlinindbt€atiod of itHelsolyhudcteotide to an
particle (VLP), some portion of a viral particle or

orgAnpm gpeisdn eapigpsian pithe gneaded antégen, follesed by ap|impaing fesponse to
tha?nﬁt %%gn on its surface, wherein admnistration of the
ftdcle or cell to an organismelicits an imune

0BT 2y RS B AR v e FrE P papocine

coR@irgCd @igal fp@ftlcléL BSviruddike lpaﬁl@rét (anLrP) CoRRaRRinés of 4 GifaltpaRicle or
or nore different sources. 44] The termns

VLPp ohd/pepvirally ;nécmﬂed @ﬂldh@t: disp ea'rs éhma:rékgen AR ép SWAFGe whepin
t
ad@mlggagog ?)ﬁ gie\?ﬁagtrécl 9etlpt§ a% n?éqn?s&ne n(‘% ¥ pl Cﬁnlmqﬁlb r&%%nse to the

displalyes anthdh. TR8 térﬂﬂﬂdu@fdehﬁecﬁvﬁbﬂib? aficoifgjaBek chidneric viral particles
naturallg occurring anlno acids. [0045] As used wth
6

or V&2pewhich §0R8InGoEmoneRs Tom (e oF e diffdTei$ONCAR t er m
"isolated" refers to a polypeptide or polynucleotide
[0044dt has Tkheemé'palyaemﬂief amiﬁ‘motei Pas¢ ugpdanictdhengeably herein to

ro GO eo e D P sriFaEs Bate Mty ek atypioal amino
acil§ BHaF EdrN@inB@d Y REPSimeSr tnfnrles ai l@dtﬁﬁll%' focddrriR@ambRetids.

purified away fromat |east one her conponent that

[0(%%?; LEC nafUfsah Wth%ge%ctt B%o ﬁ%l:%(tfﬂ%gtok ggl Qﬁcleotldes the term “isolated”

| eot1 de co de or
refpmltg apol ypeplidteor Imlyrmoleaué&jthiaif hastbehtaseplawd fipomiaf least one other

coppatesh PR TEendl cheeely e op poRETEce] ghls:
nafﬁ?ﬁl detiiin tgﬁ}i?l)fﬂ%yﬁ&é A'isd¥ted AH 1R bREA PurifRSl A, from at least one

i ncl ude na occurri ng L-am no aci ds or
othee smdp@sem that esirsondterally whgb@mlypmdb yr pelghedeaile. The

reci gL R e R on gl ol aee REoR Al e rom t
ledBi ?H‘ehﬁﬁ@r%b fponéift peébent Wiken tﬁép&gpeﬁf‘ﬁfétolﬂ pB’lthl@(BtﬁIeﬁs pRdduced.

The terns "am no aci d" and am no acid residue"

| ude | bl
a‘%? N6 ac ?-dh%%rﬂ% Aeliflsad® YBlahifSadd ?éﬁcﬁ:l@ 1Mclﬁ@éjhffthﬁﬁy occurring

suc as am no acid anal ogs, natural
L- ammnramds @r agsidues,amilats otlhaﬂmas;ecrfmall)a msﬂadakqd The commonly used

: |ncor ted 0. pr ins, and chem theS| ze

ot SR ScRd b i iR s FiodR s e oo st Do 2 L. (1975

B1§JHeHﬁ’st Qg%d( g J/1‘392t W6l Publh¥Ri Kal™), %?&nﬁc"aﬂﬁ’ﬂo acid” and
For exdnpl e,  anal ogs or

“amino acid residue” include D-amino acids as well as chemically modified amino acids,
such as amino acid analogs, naturally occurring amino acids that are not usually
incorporated into proteins, and chemically synthesized compounds having the characteristic
properties of amino acids (collectively, “atypical” amino acids). For example, analogs or

mimetics of phenylalanine or proline, which allow the same conformational restriction of

12



m nmetics of phenyl al anine or proline, which allow the
sane conformational restriction of 12 WO 2004/110384
weRONAWER8N4/ 018672 the peptide conmpounds as neCTIUS1004/018672
Phe or Pro are i ncl uded W|th| n the definition of
"amno acid." [0047 | ary, atypical am no _acijds
thq pPrptide gomp@*ndégaﬁﬁqug Ppﬁ g Brofag includag within the definition of amino
lynt ernational Publication No. WO 90/01940 as well as
-am no adi pic acid (Aad), which can be substituted

[064@31 < u emﬁﬁq%{] %’B? gﬂr Trxlrgﬁlggé? S Rgl‘ﬁsle félﬁt\g%lé Qliosgdgscn(lj)ed in

Int@hiaﬁbnaalpubmmbﬁ NUYIWIO 98701980 aewamamiaﬁﬁﬁ@mm acfd:apchd) which
(Ahe), for Met, Leu, and other aliphatic amng acids

carp beypbistitusestfior (e anch ARy 2( ml@))plm%nc acid) (hpm), for Glu and Asp; 2-

mﬁomg}?‘g%l Cﬁ{e%n@f : gjfeuAr&[ Ot}{gtl BL yhgﬁ{: zﬂ'ﬁﬁg d?. 2-aminoheptanoic

acid-(Aha)yiferayie P, nd mhmdhﬁlﬁpfc)annﬁ@ kcidly 2-avihgisobungirithad (Aib), for
Pro, and A

t hyl gl EFtd.y Ay ;
Gl M%@P}g&ly g‘lfﬂga 4(%360( E{r&fﬂ ?ﬂeup wid T homiograsnine (Blar), for Arg and Lys;

, ?ﬁa{/ﬁ&ﬂ%@h[}%gd’@ﬁr , af%pL%stga%ﬁ églx%lgpg @f k&ﬁ{é gﬁely) for Gly,

Pré.Hyng)Alaf NetiBtaspardeme (Egisd), Thr AsmabddoGing hyckuxylﬁwn(eﬂ(ﬂyé)), for Lys;

AR AR egE JARTIL Tonbeds- Cah b SBTayprdliat (B, bl Giro. ser
é\ll'{wﬂr aﬁ'oqﬁﬂg%llﬂé@lfé‘? GoPfe, (L'@ll 51@ Valt Shidihd enﬂgfa}iﬁ‘ﬂe' f&F Ala; N-

a), for Met and other aliphati ¢ am no acid
meruhwylg]e/ume ileGN, asprcosioe), KatGlankro, adwia; Hl—mptﬂnahsdemmen(MeIle) for

TeE oy a1 (A 2 &P 1 A X P B0 g8 el Niedy for Met and
othth alipH$iR anfisla G ordHRS ﬁ)&hp W&rl}!}tsak?gq 'aﬁ@ }ﬁé\ﬂ%ﬂﬁ)ﬁhne (Cit) and

trlnethylphenylalanlne

mashienipk allenide(MaQ) far Thr] A, gn ﬁélnﬁ—me&mlmnylaﬂmneﬁ%whe)

g ARGt B Pt 508 D P p Rt R RGomh R pgtanive.

fosee | ength as the mature wil d-type pol ypepti de.
[0049] The term"fragment” is used herein with
erenceyd I I e
O T he s e WP reRRRIC 7o BUlyBeptRE; PSRRI AP refers to 2
pobpkptudedtavibe the samelengiheas thd meturawildityperpalygeptigor t i on
of the larger nolecule, a Ctermnal portion, or both.
[ow] y pe pt IThe térfratfnaticnt'ais @sal Isdein efithrrefegerico the Ipelylpepiﬁde ora

es." A fragnment of a pol ynucl eoti de anI
polafnuﬁls%qleotﬁ dsfertbra RO&HYEP! HgrasE mozeculs- %%“&&Ec? w?ﬁpt@? fragment can

1a<{g<°ar SN-terhRha Bof o%%f'tﬁeglgzg @9{5@&5 8k %ﬁeﬁ!&%{}f?

ac

ein as I gonucl eotT des. |gonuc eo S are
Poﬂ;qiepmda/ﬁehgmain@m afsoatfeired &chaiemmls épapltides.” gefregmbhtyof a
nor e | cul.arl

ter th | td
POBROF e RO ORI e GRIocp Ry £ DLt pPF both.
oﬁfhl Efe@ﬁdéﬁ‘ erﬁ@m@%@o@@feh‘é&%o héE&fﬁ'aQ aJ)l%ﬁucleotldes

gonucl e des are single-stranded nmol ecul es.
Oligonucleotides are relatwely short nucleic acid molecules, generally shorter than 200

nucleotides, more particularly, shorter than 100 nucleotides, most particularly, shorter than

50 nucleotides. Typically, oligonucleotides are single-stranded DNA molecules.

[0050] A “subsequence” of an amino acid or nucleotide sequence is a portion of a

larger sequence.
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[ 0050] A "subsequence" of an am no acid or nucl eotide

sequence is a portion of a |arger sequence. 13 WD
wQon 138884 PCT/ US2004/ 018672 [0051] The t erm&I/US2004/018672

“identical"” or "percent identity,"” in the context of

two or nore amino acid or nucleotide sequences, refer
[085]t wo orfhasrrassidenbendeqr Grerenbileriindadhorgoatext gf avq prgnore
. . e i
LRI R R s 5SS LA g ROk hauences
arecthepanedr lkave aapegfiedipéroentagexdframine acid esspdues enawclediiles that are
nmeasured using _one of t rt]e foll ow n%ﬁse uence

thecsar e FOEPEBT rihitensd ImPFTyLE) coespRIdeEntsn as Pgawqd using
. TBY e
oné 8f the ?&F{g@gﬁ s QIR ¢ sby gl'ggﬁilhclr:lﬁs dg@?tv?%gpﬁl tidf! S

as are e’ sequence, t quences are
ar ed. [ .seguen ' or.i
il B BT
sedURATH) thich Ukss e€Hieness atoipanal. EWhe@using & s¢@irRatechmpdrison
necessary, and sequence al gorithm program paraneters .
alggrighrpdest gAd fArenceTeguAISEs dISARPW AP AcoRPHTeS| SyBsadupRRe coordinates

t C i j
o QSRR LS. 5 O Y BT PPREbhly onaca
Thbasg@neacdnyrides higodthedthen oglealates ar menene seguefd@d8a]tity for the
Opti mal alignnent of sequences fqQr co rison cap be
teSE HHRERICED relgtiyg to thyrefgrppee; Ssalaqn%g%qdofgﬁt%s Id&%BW‘FfEPf&ﬂfam
paéfﬂ& s.& Waterman, Adv. Appl. Math. 2:482 (1981), by
t he honol ogy al i gnment al gorithm of Needl enan &

sch, NDL .1 Bi . 7 . s
O1°Ch st o P 1 e D350 ..
theNatdl hoashy abgdrithidoA Snlth &M dterrhyh, PRIVPADPIL Meattdl 2:482 (1981), by

i npl enent ati ons of these algorithns (GAP, BESTFIT
therogrology alignmeppaearithm efNeslaraamd Wutsshel Mal. Bl 143:443 (1970),
R , L 0 . i . .
o R 1o g R PSR 38 BREAR . i Ui
852444181 comipuddrized sniplempntati pOF4hesenzoeittanp(@ABfBBESTFIT, FASTA,
usef ul orithmis PlILEUP, PlILEUP creates .a [ ti

ang Iaééﬁégi'nghﬁ% JriseamsinGeasiics Ipibrage bpckage drQtictl AL 'gafoup, 575

Sciéﬁ}:é"ﬁr. Pﬂﬁ%lfsgﬁ,g&w or Gﬁbi%%él%ﬁs&)e&kdng(@@ Srally Aciﬁ%\éllet gl., supra).

relations perctcent sequence | ntity. It als

[0(% ts a %Ln%eex glgg&%q{sgﬁlﬁ g]@éﬁ s'ﬁLEﬂ% QJEHEEPH;:{%S a multiple

refati onships u to Cre e alrgnnent.

sedifse &ighimvat 'frf)inciﬁgrbﬁﬁb‘l obffeldtebsequageeasihy progtdsginemnirwise
nmethod of Feng & Doolittle (1987) J.. Mol . Evol.

aliggngys tosdow relEophima RRSERIT FeIUshof ifentity ollafe nies Adese or

o530 LR AR 1R G0 BB, prcoe

usesacdimpfifieationaf it pro gresxitdalinenOnethod of Betg &d3oddittle (1987) J.

] ids, Th [ tipl lign t d . ins. |
MG BOh S5k D Beihg sl 5 oHed egniraed IGpripraRy Higeins &
ShifpAI68HREABRIS JUE 108532 BleYstbsiam can align up to 300 sequences, each of a

maximum length of 5,000 nucleotides or amino acids. The multiple alignment procedure

begins with the pairwise alignment of the two most similar sequences, producing a cluster
of two aligned sequences. This cluster is then aligned to the next most related sequence or
cluster of aligned sequences. Two clusters of sequences are aligned by a simple extension

of the pairwise alignment of two individual sequences. The final alignment is achieved by a
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of two aligned sequences. This cluster is then aligned
to the next nost related sequence or cluster of
wabioghesssequences. Two clusters of sequences BEEUS2004/018672
aligned by a sinple extension of the pairw se
al i gnnent of two |nd| vi dual sequences. The fin
series .og RFASHESSIVE: RAEHYISS RliEnmFn’s. Thewrs S04} EWSIgnatlng specific
sedg%eg’%a@ %fn%ﬁlﬁz AcidFnuSRole d%PcQﬁﬁéssfo‘{ m' gtk
I'ignnment s e programis run eS|gn I ng sp |
commparisen @ed barldsighading thﬂpltmgraacpztameterﬂ.l df oz @Kardple a reference sequence

coor di nat for reqi ons of uenc ari son and by
CoiRRS GHBRRTh SURES (A SeRaRea e SRENTEG ook ssarece igentty
relﬁtﬁfn@l‘hﬁ"ﬁﬁﬁlg&ﬁ&f@ﬁﬁﬁn g FAAMBRrS UERAEHp ki githS: 00} %léfault gap length
sequences to deternine the percent” sequence i dent |
weight 1. 1@naid weighiedgntdigaps.ol | owi ng par aneters: def auI t
gap weight (3.00), default gap length weight (0.10),
[00558 wei gltnechee axhrysip of algbihi] thanstshizable foampteemofing percent

SRR Y ABREF GRS dn 8 Hrae | AIePryy SBeHe Lopienment

Se?flﬂg bbi) hvg&g&sae%cﬂr&«a% pp{sugnréﬁﬂt 195@?1 M01TB$H|1?2185}N2?_§.E110.

es cri Al'tsch et al
Softwhre fdf)ﬁerﬂdrﬁnng BbASTamal ser is peblﬁcdy mm@bBLth@'ﬁghmlzd Nstamal Center

forI 18‘1%5%'!14% E@Vr?rlﬁl:ng? k}g{g Qr o r?cbtl H m.ni tglo(%// This erdtggrrlthm mvolves

firdt Metnﬂf}/lﬂg\'ﬁ% hRE&ingd Wi R pary ‘1 SPSTIB& $denkigRhg SKUR words of length W

I nvol ves I rst |dent|fy|ng h sCoring sequence
in lﬂaalquery(SIe@F@):e byhick enﬁlnarmyatciwgor§hb$fv sooe ghositive-velugd Hirgshold score T

in the u ch .either match or tisf
whR el § uRRPERE Somp Boblh 6 o REbatTH R, I hitied to as the
neigﬂsct}h@odwaﬂi Rbrd tAfesBATRAltSIhG! & dl NsupradaTBORSRitiSPEKIEIHoehood word
is referred to as the nei ghborhood word score

hits #t @ besidd ferAnititing feasgheg fo fivd jonggr, HS‘]Pﬁecg;@talmpg r[hﬁm The word hits

ct
PR AR PP sl Ao PR R RENS: (B0 B LRy
aligtirhént s@dr€ chiBe uﬁi@a&mﬂ &Curhiilativad deofbs ra%ﬁdldmtﬁe@hﬁﬂg feagitleotide
sequence for as far as the cumulative alignnment score

sequgpcesethe parvagesess M aawendsepigdost pripel mptshimgiresiduasegways > 0) and
. - he:
N ?ﬂ%ﬁ%}\gf 385%2 fgf H’ﬁ#l‘gﬁltﬁlgg res}:‘o‘%l%J %ﬂﬁ%& @g oL d ue‘ctéc% §e%nces a
scorin@)maitid is Mefpe Gﬂbﬂilyteshmcwmﬂﬁlin’HCSl‘mtEDdﬂeﬂBg)nr(ﬁShdweﬁi hits in each
al ways < 0). For am no_aci d sequences,

dlfﬁ@ém age haltedawen; fhecymulatiye @ligaent srore é%lfmﬁ’ B¥ gfeéluantlty X from
s AR Rl P BB N BBl B RO

acduynull dtpncpfamt iok ynoke ﬁasgatrve-sctcmngaasldluﬂnlguhleﬁtsedr thalengpf either

the cumul ative scor es to zero or t he
SeaERGsS FEcheh THe BRASE g lgnrpé@gﬁt% ﬂ&id ﬁﬁ%mwhe
f
B A B B REGAOA ot A s

usdshae defglis b tiovdl topgtn@V sefeldd aroexgehmtlan (Brofeff M= &=-4, and a
BLASTN f | eot
cORBIAAR L CANRRCT. LR TH O Pt o o ST o pges as

defafitsl O wolFRngNTWh ofd)€n 8xpectation (E) of 10, and the BLOSUMG2 scoring
matrix (see Henikoff & Henikoff (1989) Proc. Natl. Acad..Sci. USA 89:10915).

[0056] In addition to calculating percent sequence identity, the BLAST algorithm

also performs a statistical analysis of the similarity between two sequences (see, e.g., Karlin
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conpari son of both strands. For am no acid sequences,

t he BLASTP program uses as defaults a word length (W
w@bo03/11884 expectation (E) of 10, and the BLOSUMBRUS2004/018672

scoring matrix (see Heni koff & Henikoff (1989) Proc.

Natl . Acad.. Sci_ . USA 89: 10 ddi ti to. ...
s Sl GEBALPmer Ve Ao SanE A Qe 3 78 h St meseire of simlarey
400 DB 2 B S G 13, s
indiéatid®oP G4 a0 bHCTHILIS2 00UhIE86&D t&oAluckotidé of 48@B)acid

P . Natl. Acad.. Sci. USA 90. 5873-5787). (n .
e S B S ST Gl SR
refefERbd &ghere MEQRAREt sk prbHaMility inEGHp A sBH iofl 8 1841 nucleic acid to

i ndi cation of the probabllléy by which a match between
thet aferenge ngdleicdeicis lessithen aboiti). 1 saepgdiciernblyolgssthaw abaut ByY1, and

chance.. .For exanpl e nucleic acid is considered
m@FPﬁefeé?blygesglﬁlapgggwe%@%l'sequence if the smallest sum
bability in a conparison of the test nucleic agj.
0T Fhe. RebighBedna L rurre b Pptes S a0 SRaRe o1 hey are
O 4t 001 : .
e P aR G P bR BTlor B bshd iy Secondary, ortertary
striatored or amtagops (iyepdpvingshe sanee erigilarfungomabegpacities)i fAs is well
t he re i ther honol.ogous,(i,.e.,.0ccUupyin imlar .
oy 1 s FoalRbmer o Poiia) b Se@ihias 5y B Bid g Peptice
seleh&istrBf Shxidfun? Btk Q@B Eentd afdescilisedi sbgvé.he same or
Simlar functional capacities). As is well known in
art , . i . .
(00485 71 g FERTBROAMASD AfVETd ARlRSs HeieRoD el Mplication are
idendifieé bp podeoc puaberd esbertinebe miobering[i9068] thPdEierinoras methionine

gpl20. am no I d sequ S ri.hed in the
of gBH40 fé'%i‘?iﬂéang%ég S‘irﬂgﬁ‘? ?ﬁ?éégm& fﬁ%n nunber s,
wherein the nunbering is fromthe N-term nal .
[00&% hi oni HesplP0 amyno eCifseqHenfeis|sXd-to lagk agystegte atppartispar
. 0 : ' ' i
roh B RS e R AR S ARHE B s
thapositien opifitheocyawint e dectudeletsd.substituted for the
cysteine that is usually present at that position or

[o(ydof]t he cystgbdailhasrerars el gpeptided, @RGEIM ARildsPst wefel to any
reference to polypeptides, the term"w ld-type" refers
potypepiide hayisigapeapring acidaeduegcapreast ba Rellypenisigdee a naturally
resent in a | ypepti.de n 1y (e To
oo Bl BEPlaph R sPiHIBSL Lok Ty e By o BF By Wty
refers@o seduBcd Eamactem stids, ryqedlessiof fndiethet thesesls@n€e & purified from a
characteristics, regardl ess of whether the nolecule is
naplispise; FpEwsesl using igeembisantiedmnology lelewad h¥ pRgfication; or

I nant technol ogy, followed by purification; or
Sylé@%ﬁ%geaéi zed. [0061] The term "am no aci d sequence

[0(Y631r]I ant ’fh%ftgrgns "atrr?mg a&%l sgcﬁ)uee%é \qz?ﬁarr]l Viefils B polypeptide having an
amino acid sequence that differs from a wild-type amino acid sequence by the addition,

deletion, or substitution of an amino acid.

[0062] The term “conservative amino acid substitution” is used herein to refer to the
replacement of an amino acid with a functionally equivalent amino acid. Functionally

equivalent amino acids are generally similar in size and/or character (e.g., charge or
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am no acid sequence that differs froma wld-type

am no acid sequence by the addition, deletion, or
w@egtiasss i on of an am no acid. [0062] The terPCT/US2004/018672

"conservative amno acid substitution” is used herein

to refer to the  replacenent of an amno acid with a
hy¢iophetisity) tp (hecping 2idh they Feplaces Aminomgiisof éwaiwharacter can be

hvakgRlysam no acids are generally simlar in size
gr(gﬂ)g;lor C arsacter (e.g., charge or 16 WD 2004/110384

PCT/ US20 hygr o icidy) t he } RO ACI ds
t hey replqgi:g.gér%ﬁﬁ%béaagl{sdgprg? yg’iﬂr}rll)é | %eecg‘ﬁgr%%{véa{rf’ %%h be
grouped #3) helttdwsdropdobittydygsephie; H's, Trp, Tyr,
Phe, Met, Leu, Ile, Val, Ala; (2) neutral

hydr ophol$)k polayisSergthr, Aspr Gl 3) pol ar: Ser, Thr, Asn,
Aan; (4) acidi | ; edi Asp, Au; (5)
char ged: @s%ah@ﬂl}ggﬁ%’yaﬁ%@%%’ gi2%’) basi c/ positively
char ged: (3 gharkes, A, Slu, Arg) LhadHis;, Asn, A n, His,

Lys, Arg; (8).residues that ipfluence chain

ori ent at i(%ggsﬁ@?mt@f ,C]?fﬁ%ed:(‘g‘}g’gﬁ’% Bic: Trp, Tyr,
Phe, Hi s.7{ BR83] AdN&s1h olilsoM 19\ Labl e shows exenpl ary

and preferred conservative am no acid substitutions.
17 WO 2008y fes0Bi84 thaChflusaeahablsEndtiorr &g Mrechnd

Conservatjive Q. gipal_ Resid Exenpl ary Conservative
Substi t ut(é)oﬁroglﬁslgt hnmt?yéﬁﬁ’ gﬁs\'/al , Leu, Ile val Arg
Lys, Gdn, Asn Lys Asn A@n, H's, Lys, Arg Adn Asp du
GQu Cys Ser Ser An Asn Asn G u Asp Asp dy Pro

[0(%3? The following table shows exemplary and preferred conservative amino acid

substitutions.

17



Hs Asn, dn, Lys, Arg Asn Ile Leu, Val, Met, Ala,
Phe Leu Leu Ile, Val, Met, Ala, Phe Ile Lys Arg,
w@kows/ 1884 Arg Met Leu, Phe, Ile Leu Phe Leu, POEIS2004/018672
Ile, Ala Leu Pro Ay Gy Ser Thr Thr Thr Ser Ser
Trp Tyr Tyr Tyr Trp, Phe, Thr, Ser Phe Val Ile, Leu,
Met, Phe, Ala Leu [0064] A "signal sequence" is an
am no acid sequence that is found on menbrane- bound
and secreted proteins that directs the Sy”tﬂ}&%ﬁ%d@fonservative

ot ReDSL O FROBLANCEOURM L SROSONES and MGHLATES,

of the endo m c,reticulum where a varisgty of post

Ali‘ransl ati onawaﬁaﬁgfp%ati ons (e.g., glycosyl aefii on) are
18

Atgyailable th 82 ; ’ﬁé‘f avai l abl e to protei ﬁ:‘}e
AsBynt hesi zed ﬁ%mt—ﬁIﬂé’IeXﬁbéﬁgasm on free ribo s. As
Aspsed in recof®nant expression, the pol ypefslude is
Cysecreted frofea cell expressing the pol ypdsride into
Glhhe cul ture wedi um for ease of purificati omsnA signal
Glsequence is gapd to be "heterol ogous” if thespsignal
glgequence is gesived froma polypeptide otlmgp than the
POl ypeptide t,q,wWhiChyi tads fused to facilitgse
Te" econbi nant i’éﬁr@eﬁsmpﬁﬂf pecretion. [0065],,An
Le];llepl t ope tag%il’ aﬂ,[e?,trg]gloi)%m d sequence thgf, defines
’ ’ |
& o

L n epitope f ody. Epitope tags can be

Y&ngi neered i b #5%pti des or peptides of*interest
Msto™ facilital€® i Hfcation or detection. 1EWO
Phe004/ 110384 bew/Ud2b04xl818672 [0066] As udéd herein,
Pra "fusi on polGlpeptide" is a pol ypeptide thdslyi ncl udes
Sean am no aciliirsequence from one pol ypepti drl i nked to
Than am no aci @esequence not normally preserfieri n t hat
Tq?ol ypeptide. Thhe latter nmay be an am no acigyrsequence
Ty

rom a differeptphepphyRepPti de (e.g., a het gl ogous
Va?i gnal sequelﬁgei%gq\,{&’npl@er Wi icial sequence.gGenerally,
u S

si on pol ypepti are éxpressed using reconbi nant
technol ogy that utilizes a construct

[0064] ' A “signal sequence” is an amino acid sequence that is found on membrane-
bound and secreted proteins that directs the synthesis of proteiﬁs to membrane-bound
ribosomes and mediates translocation of nascent peptide chains into the lumen of the
endoplasmic reticulum, where a variety of post translational modifications (e.g.,
glycosylation) are available that are not available to proteins synthesized in the cytoplasm
on free ribosomes. As used in recombinant expression, the polypeptide is secreted from a
cell expressing the polypeptide into the culture medium for ease of purification. A signal
sequence is said to be “heterologous” if the signal sequence is derived from a polypeptide
other than the polypeptide to which it is fused to facilitate recombinant expression or

secretion.

[0065] An “epitope tag” is an amino acid sequence that defines an epitope for an
antibody. Epitope tags can be engineered into polypeptides or peptides of interest to

facilitate purification or detection.
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cont ai ni ng a nucl eoti de sequence encodi ng one

pol ypepti de sequence fused, in frane, to a nucleotide
w@emguanses encodi ng the ot her pol ypepti de sequePCBUS2004/018672

[0067] As used with reference to a polypeptide or

é&ﬂypeptlde fragnent, the term ‘derivative’ includes
[0088] no aciA$ Uedheirite 2v BisioaRodypeBtidee | if aaelyaﬁptldﬁth@trmcludes an

t I
o ALyl B S ARIPLNS it %o SRR ot o
pre3exe in thalrpolgpqh&lm dak 1gteo umy.be' aﬁ)ennun@hdm e&jhenﬁ from aadifferent

east. one bi .ol ogi cal or rmunol i cal of . a
PO{MPFRP‘WES a&egeﬁ%lﬁg?eeﬂ%}a muﬁfeﬁgi doaifly pictosy Gterally.
fusg&ﬂ %Jlgée gaaRL %x feb&d ulé‘fng |r&9)h9ﬁ‘1|1anpfe9{i’x?6 % v @fat SPERY fa lc6nstruct

I n to a rec ptor and the i mmno al property
comﬁinngpaemcﬂaod:ldb Lsa:qilenge ¢rwoding ane pbkygg/puqe@e(@jﬂncﬁfused in frame, to a

ecific bin refers to a noiety that
oot SRECRF FRseRhE e Ut BelenliE SERBAEE ound on one
or _several parti ular cell t A cel | -specifi
[0097hdi ng Asoised yitBarierace forkes] Veegtige ebp‘glp@iﬁqdeéra@ment the term
"dé}R)aﬁ%J’clhagaésda‘fmnB Qkid&% l:@vaﬁa%tsddsrvﬁﬁ ast othelr molecule that
ol 'ypeptide or I'ynucleotide to a desire
d1f[eﬁ)§)ﬁ@1]n aﬁwﬂd%ypummge ncid sequenceby fhreatlditiot, dedetéon, or subst1tut10n of

pol ypept i hat is_linked to an ntige .t ai does
onf MOy~ {né £rouge; J!)?“‘@tlé’?i; ey dgass %}?fm Kahoyriggmunological
&r pb {deTehohiRAL, YOaT
préper g of a3 APt B pepitcor pbapdeTeRRAL aga?snﬁ‘? g, the
bldimmaé profe@d v0 ppeEifec bindimg'ts p egiepioc afd theiimgiunokgitel propdrty of
n.as the preferential binding of binding
Sp%ﬁiﬁﬂ8¢§g96méﬂﬁﬁﬁ@3 (e.g., two pol ypeptides, a
ol
[O(§i§] épﬁg} g%g‘?ﬂeﬁgsid)e%lfjlg {?mel i ga Iigleggirrg!gégsut!tp%én@@w \ell\g)burl]clljs slpecnflcally to
ipel
a b1 Jé%nggkdgédg)h’ Ils%%%'ag ?Eu?ﬁufap ﬁéll tlyg&e RicBAlisPific binding
mcrm:y emubehn;leeqlue raqmlylmpatﬂe d)rqaﬁynuzlebodied for eman@lqo tefiecca ey
g, kﬂa 5-fol d, ferably at | east 10- or
poypent ed)r@f)]é’lnu%\leﬂ 5%@8’1“? ltté{P%et mol ecul e (e.g. a
r andonl y generated mol ecul e | acking the s eC|f|cwI3G
0 an

[0068¢ ogni z & “Sopmpepsnic PYTTIRTOREN LS 8 ROHBPRT Y, thals linke
antrll%ﬂtthz?[%fés ncgtgl%)f ggeslf, gld@g Fé{% Iﬁfc t&ﬁﬂlﬁin%gé%)ggg 1.8N& “H{lpten”) The

ype enco
resulmigrmgjugbta li$ capgbleast eticitihy agimmiuse hporiseagmag thdhdpiten.
genes. The recogni zed i nmunogl obul i n genes include the

[o0s@ppa. | anbedm %P?M@: Bt 108G the P gfe%ﬁé?%&@ﬂt?al binding of

al pha, gamm, de epsi l on and nu const an ion
nglerrgemnalss tmmthars(erﬁ/,rtwad)ol}immdﬁ@ga @ﬂmpapmlde and awt elc acid molecule,

or L\%‘gﬁ cl% amﬁ%nr&)%ca eﬁtZIeP h%lc:l B2 <L 'ﬁlea{g’ S:?s {1%%1 df f)mlase'rmdlcates that

a| ns are c
thegifidBg praferedenBa, aﬂﬁhltyc) ,fOIOLhe e@gétlnmlecwmgdqhemdé i utrleast 2-fold,
define the i munogl obulin classes, 1gG “4 ? gD
mazp prefeyably ,aél;;g@cﬁ-fog@ayd most preferably at least 10 or 20-fold over a non-
specific target molecule (e.g. a randomly generated molecule lacking the specifically

recognized site(s)).

[0071] As used herein, an "antibody" refers to a protein consisting of one or more
polypeptides substantially encoded by immunoglobulin genes or fragments of

immunoglobulin genes. The recognized immunoglobulin genes include the kappa, lambda,
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[0072] A typical inmunoglobulin (antibody) structural
unit is known to conprise a tetraner. Each tetraner
w0 20080m38sed of two identical pai rs of pol ypepp@TES2004/018672
chai ns, each pair having one "light" (about 25 kD)
and one "heavy" chain (about 50 - 70 kD). The N
alither genmme, dsitacepshorcrng mu genstans segion a@ﬁea,msevqlleajur@m@r

about 0 10.110 or nmore 0
ifEESEI0bIH Wi el RS, bR AR AR R s kappa o
lamb@. i BdAve chhighhre@abified W& yammadmu, Mplid, dblt£ ob egsilonCWRICH in turn
§VH%)§ refrer to these |ight and hea\g chai_ns )
defipe hedmmpapglobplip 7assendgpleM dsAeJgld andikeE, mpspeatively.
i mmunogl obulins or as a nunber of well- characterized
[0072dgnent A pipbliveubsglohudiosentdrodyd strcial unitsis known to comprise a

bR 539 Bt bieanBoadt #TBe ToonR GRS oRbRRRalfGneins. cach pair

haViegiofs "kt P (MBEUCES kIbY @12 oné,"héav§!' BB4in @dbotbo - M The N-
|tgel |gsha(llght chéunjomeo‘l@to VI—I-Qi(li)Hl ale)

terglinus crfuea@h duiridelinpp @ veially resionagt dheuy E}ﬁl}@édo @R dere Agning acids

pn%?anﬁl &}esgg Ss%b&g ﬁ%re?e 11380 ql'lt?c%lﬁl f”fh%etﬁﬂrﬁs?éagglilﬁ 'ﬁgﬁt{élam %V%?” and

“y&ridbdddhea¥® RDAE r(VHW&f&ab the¥® lighednd hesveas@ntregebiively.Fab
with part of the hinge region (see, Fundanent al

[00731“ nol oQyntibWhies ex1§’taéé|1nta@ﬂmm15ﬂ)‘gﬁibuﬁﬁ§§rsas aMu¥abet 50301

for a nore detail ed description of other antibod K
chémaeigrieask fsggmentd preducedibydigestion whwaﬂ@@m@nﬂasear &hus, for example,

pefip ket 2% ahEPotp el e ARG TRein 2% hindé Bflap e pgoduce

F(imqgaraﬁﬁe& oMEYb, Behisl REdERia2 Bt Elhin HAYR 16 I\tfm@m by a disulfide bond.
chem cally or by utilizing reconbl nant

Thedi(#hodonaghe rettuees) underamild cpmditensi th bk tl@@,dlalslélde hakagerin the
0 GG RO P R PLIPS50 B8t ARGty monomer

is €MV alFbReth SLOGHhe Bitige Rijon (’§Eé radedngitgImmunology, W.E.
Preferred anti bodi es include single chain antibodies

Papl ad; Bavaneessn Bt Y PR, fog 2 T80r§|dﬁtjllléd gescyipégn plorther antibody
fra(éﬁvghﬂz Q/)axq{)l?sf a%wggcl(l%frﬁéxﬂ&ltg ar%hﬁh € 1\ﬁ t@l%é dmﬂé S%estlon of an

1ntuara|nab<b@ Ion@bi skl &iilh agyrecipi@ithte ducth)@efﬂ' fiegméxds fagtheysynthesized de
. peptide linker) to forma continuous
no& P’;P]i!fé ,sb%raléallyrﬁlébw@%g tqeamhmﬁot BN 186@9‘1(?19% Thus, the term

anﬁ@ cgfle Q@ﬁég}i gllefem(ﬁgo METu\ﬂzs halR 39 ‘flfaﬁc {fltgli @r&mﬁeg %Y/ the

sse rom a nuclelc aci
mc&}nﬁtcmﬂuon of smqlaﬂtmd:ibedles odsynthesizerbde nbwoexstri gyrecombpioamtddNAy

me%‘r\cg@ﬁ)t . de 1%8 ian old{erég%rlu%smé%g ngtg%t%!o'dwg ](f?rgﬁ)ofiﬁé that exist as
a s}f%‘%' ﬁéiy%’éﬁtﬁé €h&if)) E}%EE g&féreblfy@fﬂgl@c@m £ntfRBLNR 8V H&cFv) in

and VL domai ns  associ at e
whichna zoiahleimavy and h e asabite lighttch hindirepireddogetimr@tigectiyfor through a

8 G I G s P
com@rm}qﬁhdeu VIERA! Rdt&d dinhedivhRR %dy%\@xpﬁe@éem% la@Ricleic acid

chainis from an antibody V region into a nol ecul e that
indleding Vithtaod &/ It-reneedivg saspisnass aithegt]@ln@d direstly or joined by a peptide-

encoding linker. Huston, et al. (1988) Proc. Nat. Acad. Sci. USA, 85: 5879-5883. While

\

the VH and VL are connected to form a single polypeptide chain, the VH and VL domains

associate non-covalently. The scFv antibodies and a number of other structures converting
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substantially simlar to the structure of an
antigen-binding site are known to those of skill in
w0 bw4arass{ see e.g., U S. Patent Nos. 5,091,513PCTﬂEﬂmM0w6n
5,132, 405, and 4, 956, 778) [0074] The phrases "an
effective anount” and "an anount sufficient to" refe
the paturglhy aggregaied, bubshamigal yaepsrated dighbanddicayy pplypeptide ‘chains from
[ | Mieb Vi
ARGy SRR R AR EERR SRE e imershEE b e
suﬂisltm]mally s1n$lla‘rftcb thesnubtjaremifr&ntanﬁgm—bmdngl sits agericioown to those of skill in

thqs’%g 961 ° 20 d S aratme NP v aaL L ot et 4 b TG o

n1xture t hat enhances the immune response to an

007H i gen. Themhmse anpifeppysamaist sans "ap pmquyt sudfigignipisefer to

arﬂoﬁﬁtlﬁ b%ﬁ) b{ﬂf}ﬂacftﬂ/g H%&{E ltﬁa@g o a 1[1‘18%61!9%(? Bﬁoﬁ% i{ﬂl ta@u“y

pas agi'ng in ture

[O‘Pﬁikﬁﬂé'f'é[‘é?t T R B s (N %va%gf?g?mﬁ%téa

suffidfentl{l @en ke@wio edIRlag8mr Olbjddd tordllownpialaedeutes us&at the agent.
can function in a simlar manner to naturally

[O(WK? urringg Lﬂé‘tjn‘?%?hg/%ﬁt” rdRA& t()%ré&npoﬁﬁ(ll Mf‘fﬂﬁlt@l%tt%lﬁit%r'lhances the
refers to any for or i ncluding, ftor
imemaepdsponsganomiantigedNA; conpl ement ary DNA (cDNA), which
is a DNA representation of nmRNA, usually obtained by
[0079}' erse tx ép&ﬁﬁaﬂymdlﬂa” of HITe fsanigeV isBlfe Gbridéy from an individual
nplification; nol ecul es Produced synthetically

lnfeqtewltar%ﬁ\f Wrtbgqtupa?ﬁaglaladn NUhe term

ol ynucl eoti de" enconpasses doubl e- st randed nucl ei c
[Otﬁéﬂ d nol ddeltes r@éynnélelotlées referglioe desryabriwgleatfleetikanucleotide -

pofél eg i 9' JaleRt 031%9\9 g %8 ufil:lﬁgés 181%?/\1 anal%g? 8% N aﬁ Sl?cleo%des that

ran need not OeX ensl

caldﬁi#xbh@n B4 ﬁﬂﬂl@ﬂnﬁﬁhémbl ahepllydecnesn nﬁélbotb@s The term
doubl e-stranded along the entire [ength of both

“pglvmsﬁl‘%l)de” e 99 a%@rmérfrEN&@é R¥A, lp%lu@@édfoh exanpletggnomic
mgé?s o r Bfg'ﬁg ; S wﬁ&ﬂﬁé‘b le\ﬂg ég)tre.%ﬁ a}i&&"o‘% FNAGsuanty

propagat e
obtaired biyaatdrye ﬁrzlinsanﬂitttﬁt ofcﬁd:slseng?thNA/ @aRNA) Oﬂﬁlmpflfidiatmn, DNA
exanpl e, be_a plasm.d, cosmd, bacterial_ artificial

mlerudsivreeineed Bﬂ@eﬂ%&g]{ by applifigation) andHpRNGs ohe (ExAC) |
pﬂKo/rsl}t?dé/dttLd@L e ERl R ses BB spﬁﬁd%qlh%@fé (‘f 4& ch@le%erE aRIR11 as single-

vect'or may replicate an unct
strantide peoictaidsl yin dbuthlbatroded pglgmuuleoudns tlhiay)plymnclsmmk: strands need

oL EB 38 (o AP OEb Y BT Do iR 58 REpleisifanded
alc{n@ﬁtﬂ(é&{tﬂél ?ﬁ{ﬁmo‘t’h Liimged” refers to a functional

age ween control sequence (typically a

ORI S 8 Sl AT B L BIOIB g convnn s
pophactedtide. Faefeiad veads chii aa §mpa@tecbftal§1§/ ok brensiently in a host cell. The
vector can, for example, be a plasmid, cosmid, bacterial artificial chromosome (BAC), yeast
artificial chromosome (YAC), or a viral vector. Once introduced into a suitable host, the
vector may replicate and function independently of the host genome, or may, in some

instances, integrate into the host genome.
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I i nked sequence. [0081] "Expression vector" refers to

a DNA construct containing a polynucleotide that is
woperabi3gs | i nked to a control sequence capabl eP@f/US2004/018672

effecting the expression of the polynucleotide in a

suitabl e host. Exenplary contr seqyences i ncl ude
(0039 ot er Asdsed heretn, thertgii g?ﬁe&h?wnkﬁ %ﬁfsq tg 4dpnctional Jinkage

t
R R L A i e
praroeenog@srabhydinked o p etquecanit ﬂwtpromota:f cart métiese traqeciiption of the

. g(g translation. [0082] The term"host cell" refers to

lin HI*K&pabl e of maintaining a vector either

transiently or stably, Host cef%Ng of the invention
[0084d| ude, “Bapresyien Mepton” reersdg 2 YNAqpiteict gontaigmg agpolynucleotide
o
thaf ?ﬁat?ﬁerﬁjgl kﬁke tgz.ltec%'htr Fgeh %nggm it lecctﬁlr%ﬁgﬁi‘éjth@%%%ééﬁﬂ‘ of the
pol;eudaetldmnmmta‘mle hakts &xsmiptaaptantfob sequsrceis indlinde a promoter to effect

i nvention.. OOSléquA host cel | ¥ g I{or esent in a cell
tragRATiPHPR, A OPUQNEIIATEALPRAEAYENCe {9 CORHPLITanSAIPHeYL @ sggiencs gneoding
o FRG H0&Tns DnlimeRERER sidflofie 1 BRI AR op o
trapseriphien eagtrendatidnor preci se  pairing between two

nucleotides. |.e., if a nucleotide at a given position

[0682]a nuclTéeceracitbst tadl aefetsaoiazeli a@@iblleeofaﬁaﬂn}aﬂmmg @Wvector either
bondi ng wi.ith a nucl eotide of another nucleic_acid

traﬁﬁ%t&wrestahl%eﬂow@ It Qloths drveation Heluge kit @t dimifed to, bacterial
cegéégllé%s? g%}lfsglf]tﬁgctk&glrléﬁh%mlt éﬂ%%a'&ﬁ{ al%ece Qnéﬁﬂé? ho@lcefl{Riown in

st anti al y conrp ementary
thel@s e vihésh Ieqoe knes/nt fratlsoaniabdaifol ued mrthé ynvention.
conpl ementary to one another to allow for specific

[o6839r i di zat h@dﬁ cellefly berésendanicey ki oz aflleBfitively, “in vivo.” A
condi ti ons. 00851él The phrase "stringent hybridization
|

hogtetiis i iBrysvo”gelearihis| greqegtf@@ml@g ergagisMper at ur e about
SC lower than the melting tenperature (Tm for a
[083Kdci f i c Asarpadhewimtheatern e¢qm1édmﬂm‘nny rsﬁersetnghmcaanﬁdtqur precise

Exenplary strin ndi ble f
paeRr ey B Bo Rt o For! hie Sk aEheNsh BpulinofY hieic cia
mdl&dmesdhapitte 6f htn e@lﬂﬁﬁldﬁl Quith HREelettde df 8Adbther nucleic acid
concent ratl on of a out 0.Z nolar at c%geq)qo,m [ 0086]
i

molgpide ithancthe: (e nmlzlatap@rmolp@ﬂ@rarre eonsi qegpdFmentary to one

angtxlglli %tléﬁaég)?gﬂ\ g.gc ellj%ls gns?ant répleﬁl%{lﬁ%;’ e%cﬁ'b gls!g&ue%ces that

ard1$iFfi ikl oo eMEn 2B/ ohd @ﬁ&ﬂeﬁ@ﬁllbﬁ&@ﬂ@e@ﬁﬁﬁ@Bmd&aﬂon under
sequences present in the hybridization m xture under

stréngenfodridizetiggeonditietndi ti ons. Those of skill in the

art recogni ze that relaxing the stringency of the
[0088dr i di zakhephrasoisiringendybrdirgion cwaditions egamcsttyirefaesgo a
tertngergt%ret a(d)ou{ g‘ICe l%wer than the melting temperature (Ty,) for a specific sequence at a
defined ionic strength and pH. Exemplary stringent conditions suitable for achieving
specific hybridization of most sequences are a temperature of at least about 60°C and a salt

concentration of about 0.2 molar at pH 7.0.

[0086] “Specific hybridization" refers to the binding of a nucleic acid molecule to a

target nucleotide sequence in the absence of substantial binding to other nucleotide
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| sol ated gpl20 Pol ypepti des Having Unusual D sulfide
Structure [0087] The present invention provides an

w0 ka4 pol ypeptide that includes a first gpdR0S2004/018672
am no aci d sequence. The isolated polypeptide can

i ncl ude one or re.additional uences, and t
SeqUERCSS PETSERER t%%@mlalé X YT Hgdrsmq&ep@h@qqﬁhtmns Those
t
OB R PRI SN L B R0 on conditons
auéw$kﬂumgmgnhn@mm@mniequbnﬂ@ior a fragment thereof. A
gpl20 fragnent useful in the invention includes at
| east the V2, V3, and C4 domains of gpl20. In
Isqghited gpi 26/ Pelypepliidelsying imusoxd Diculfide $tAitur@l SO

i ncludes the V1 domain. The gpl20 sequence | acks one
[0087] nor e dhe presentigvenjion piowidasegiishlased polgpeptide itmt idwdudes a first

f gpl120
ep [ Rhinb he e e L6 R BERE ins kB i Dbt pibe B S aggicional
sequeN@R! drdthESiRe %léﬂ&ﬁﬁol?ﬁe;ﬁﬁﬂ'@&ﬂﬁlmuﬂe Qffull Mhgth gp160 sequence or a

I NmMmunogeni C CorT'pOSItI ons of the invention tO elicit a

gp wls;eguwe@pmammmem@ﬁ 8Dk Therfirsignd8 sequence can be a full-

[ the are used .as .. . .
e R AT R et A Bl Ao R baoB bRl SRR himyspion
incudénaclese theVa, Varang iy dfmdiey 6¥zp120.9In preferdet @blo@inints, the
covalently bonded to a cell-specific noiety or an

gplzﬂﬁ%&s@% Piso énglydes thepY bdemain. drhedpd W@iaw@@ne or more of the
18 %gsrt&ﬁ sﬂfuf:?pl\ééédﬁkrlx gl%rrﬁé 1&%(5& %@ %d;seeg%lgﬂcfrgg 3f ﬁ%f\%d‘é? gne or more

ad@ndmﬂgyﬂane$e used to target the drug to CD4- or
chenoki ne receptor-bearing cells. [0089] The gpl20

[0038] YPept kpEx Iﬂﬂ%ﬁe?ﬁdém% ixﬂentﬁfr&aﬁlb%@sé@@sfdam¢dﬁeﬁts of the
di agnostic to determ ne whether a sanple

1mmn@@nwscompoamoinb obithe srp@@tmm to dligit aag@mépe@qumnune response. In

pref e it A PR USs3HS e ey s, The

polyp¥gitles 6dh BichdediedvasinstidAanéls of fain@Pd.2Qin free form, covalently
I nmunoassays. More specifically, any pol ypeptl de of

bonded tp agelrspesific maicty poysimmpunagenic waitier prascipmridisglaged on the
oo A SR PR 05 BTRR R D A g oy potvoepices

can

that esty 4 drugleasbe aehd/wbeargat thadnigao ICDA 8 alyanolfing rdcBptor-bearing cells.
presence of | 20. 23 WD 2004/110384

[0089T/ US20G44 @?ﬁﬁ)ﬁ?oly RptidyPEhOfnveRitCuEalsy BedF:] ﬂ%sdmgnostlc
[0091] In afirst enbodinent, the first gp 120

me&@qlu@ d@f@rm@@ kdhegise a@amnbrcen@y@taeuan@bOd’yeS@c@ﬂe forat gigeregpl120
f the follo itions: 54, 74, 119, 126,
polyeplid Syl %@“S%@S“Wﬂe%’tpuﬁ% 239 247, 296, 331,

385, 4
S I T S L R p—
in &§120lMnARd2Rays MareRpELiBELIB PP d1fbdpRibe 8f ththhwention that cross-

reacts with the anti-HIV-1 antibody employed in the assay can be used as a positive control,

which can be compared with the results observed when a sample is assayed for the presence

of gp120.
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enbodi nent, the first gpl20 sequence | acks one or nore

cysteine residues at one or nore of the follow ng
weomitimss: 54, 74, 119, 126, 157, 205, 218, 208r/UKRBV4/018672

247, 331, 378, and 385. [0092] In a second

enbodi nent, the girst gpl120 sequence includes one or

mor 8. Eypfistaf @pd20 Polypeptidesr esi dues at a positi on ot her
than the _follow n osi tjons 34 4,
[00P1y 106 ]n gigst e@%dga% ti%sst g@h%) Segéﬁglce s 09919r mg%cysteme

s 3ot 418 5y P09, OB SEE1 508,

218,1998f 23% 247 o283k 84835e4 1, anthd4 5, rms entoberedifsomm dte Mrterminal

L T T ——

em%Hﬁﬁr)éﬂ? tge ARt g@@%&@?ﬁg 1ARY b0 A6 @YystefRi€sidues at one or more of
additional cysSteines in the V4 domain’ In a preferred

thefatlowiniggrosisions:np4, dabbilaentS7, 20518, 328t 23f 240, 331, 378, and 385.
sequence conprises one or nore additional cysteine

[0092%i dues Imh secopd sifbodimengtthefirst pplPOtsequdnot inmhdey one or more

adgggrllzh {ggggme gép?duzg 9%:} %cgs«\)stiojhzqétbg]‘igéia@e?7i@%gg paszlgggs %% 29, 34, 54,

74 P{ 19V gﬁ’@%ﬁ hgd7 156 B2 1, 269 f2%9a£’4ﬁ7' bbOMAl eHESLES flﬁs 445, 493,
residues are not present in the Vi domain of g

495,0093301TH@3- 5&8/ elnd i5®0, aslnsmbered|baskekoncld Xibi- hgpl%sHmflever the first

ese two nts 120

e L ne S oL Mo piasubyet & o2 aEaunte bR e gr more

addinbed c?&&‘ﬁ@s anﬁe thrh%n{dn{ Shr RTPL %Hﬂﬁﬂ:tE ?ﬁﬁZO‘ é%ﬁhéﬁé@ ﬁaﬂﬂg one or
or nore additional cysteines at a position(s) noted

mogip addatidrl cydieinesindhel Vé doodinrdnta. preie0ed yatdiatioprad tleis embiodiment,
embodi.nents, the first 120 se has. at |l.east »

theSraCap 13D e dtenst Sy oA SR oS REE O iR ety gposition

oth3Pah iRl lbWidLpRatdhs 054 e 1M, 126313 1287, @46, 2u51Ri 81228f 239,

2¢Bé%6120 sequence sel ected fromthe group conS|st|ng of

1 33INB78,8854418% ang 445, ppovided thathe pge on@oreplditiomal cysteine
3 0, 42, 44, 46, 48,
resgg‘es %Rresg‘g m {% vE é%ma%gé’f%ﬁhﬁﬁﬁ 68, 70, 72, 74,

00dg 78109316 Rt 50 Fiehiies gombipgions o K1esq o Cippgiients, i
wh@%%he 524 0p1ZPseqhéide lﬂ(ﬁ(@ ond 312m01363<51yste§{3:g alld ﬁosma—r{(@ﬁrﬁ)ted above for

gp sequences were obtained in‘a | ar ge- scal e
thecfummmlmdlmpntaandonclad\es leiny/ oy moed arkslitiqrat eyséadnasut a posigen(s) noted

clinical sites . throughout North Anerica, Puerto Rico,
ab%vr%fg{ﬂ]g R%%‘ileerl?bé’ Hg e Tabl e 1, beI ow, shows the
[Otg‘)gﬁrme:pg d e bet Vi tgfrgg@qqu 12 @%&%ﬁ%g ﬁas gt]Iea%t about 80%,

ab&?ﬁ%B%‘%blﬁ?O % ﬁt%% ok @hout 594 ﬁQﬂtﬁ?_’It@&icﬂ &W@% and C4
or gpl20 fromt HXB-2 strain of Is SEQ I

doiNains b88 gpﬂ.ﬂDS}iﬁ]leﬂCﬁ salected fuoef the eshpenvhsisiimeoi SEQ ﬁDé\T 0:2,4,6,8,
o 3 BT 0 5 850, 5k a8, B, 8 Y 5.
58861182044, 1686/ F0, M2 7456, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102,
104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, and 136.
These gp120 sequences were obtained in a large-scale clinical trial of an HIV vaccine
carried out at 61 clinical sites throughout North America, Puerto Rico, and the Netherlands.

Table 1, below, shows the correspondence between the SEQ ID NO and the gp120 sample
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and &4 domai ns of a gpl20 sequence sel ected from one

of these sequences. This requirenent is net when
wpesogen3sd dentity for each one of these donmai NBCT/ESHED4/018672

| east about 80% about 85% about 90% about 95% or

about 99% or greater. The endpoints of these domain

. . S .
designatigntieone thefthiglm keemning asigisenensaion eBhhomthe-REB>2 strain of
. aocV1l: residues 131 to 157; V2: residues
}H?/g$1sfS3E(§g%; :38'r esi dues 296 to 331; C4: residues 418
445, I n parti.cul.ar .exanpl.es, of su enbodi nent s,
04RL 17 7510 BigRopetatRm e g sy Br g SPARPRERG  teast about
S0%2 abd(? 85 db&eft 909aTRbOS 9370, @r Bk 09 FaaeIRNG €0 ERhREHRAVL, V2, V3,
fromthe group consisting of SEQID NGO 2, 4, 6, 8,

and G4 domainspf ajgpl12Q sequpnce ng:,cteglzfgonz gne Qfgheg(p,eq@sgl,cesg zﬂ‘his

reaglgr}%mgﬁt: is 4O:t wglél,‘l p%?nt.}é;gnti}g fOr_Fg,Qh c}lge,zofége?s’e éig)%ag%?ls g@fe)ast about

8083 ab&d 35%2 aborR 9078 Gbod 85 %L 00 abck® 89 %182 4reat&6 Tht @Bdpdid of these
112, 114, 116, 118, 120, 122, 124, 126, 128, 130,
domgms, asgwmbgrrdl fras therHpaninal methioameof FX Rignse asfollgws: V1:

- 120, DN ' .
e 195120, DA AEES 8 ) DSOLR 3ySEAT Wi a5
448+ T0garticuildfuxaingilas of Sud chli@eli@énddyAhe ArsUgd TRCsEqhdgatco imilundes at Jeast

3c6/DNA 6 U 013c6/protein 7 U-016¢c 1/DNA° 8

thel5j1/~ gi\gi M3, ﬁfl@)%i domagny pipepl 3@ 4oqyciace Sfbac’ga%l from the group consisting of

4 t @ / 2
se RIS iz ISR Rl 0038 36 300,04

46148) 508,52, SENFG, H8, €8, ®2264, Hopb&t76] T2, 74574,-78680,3218H)N84, 83,60, 92,

04 5Q 88" o108 405! Tos, 108 418/ 12, 184 NG, 115, 120, 122, 124, 126, 128, 130,

132, 134, and 136.

Table 1. Sequence ID Numbers for HIV-1 gp120 DNA and Protein Sequences.

SEQ ID NO HIV-1 gp120 Sample/Sequence Type
1 U-101c1/DNA
2 U-101cl/protein
3 U-178c13/DNA
4 U-178c13/protein
5 U-013c6/DNA
6 U-013c6/protein
7 U-016c1/DNA
8 U-016¢1/protein
9 U—032_304/DNA
10 U-032_3c4/protein
11 U-051c1/DNA
12 U-051cl/protein
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18 U-074c 12/protein 19 U-093cl/DNA 20 U-093c

1/protein 21 U 106c4/DNA 22 U 106c4/protein 23
WOROVIOBRDNA 24 U 117c 1/ protein 25 U 124- 2cR¢DNER002618672

U-124-2cl/protein 27 U 145c 1/DNA 28 U 14501/ protein

29 171 ¢ 11/DNA 30 W171c 11/ protein

H 174011/ DNA13 32 LJ;}7|4IC’1Ml/npr ptein 33 LU'ﬁf?Eh/Dl‘DNA 34
ﬂf{a; e o o0c 1) Da 1260, 2200 Urp3gedfhapigin 5q
U 241_2c2/DNfs 40 U-241-2c2/ protein 4f. (}552§<2gDNADNA
42 U-242¢ 1/protein 43 F25Vc 1/ DNA 26
2004/ 110384 PET/ US2004/ 018672 44 U- 25}86313pt1mr@tm 45
U267 2e—o) Pk 46-U-267-2eforproterT AT g

18 U-074c12/protein

19 U-093c1/DNA

20 U-093c1/protein

21 ' U-106c4/DNA

22 U-106c4/protein

23 U-117c1/DNA

24 U-117c1/protein

25 U-124_2c1/DNA

26 U-124_2c1/protein

27 ‘ U-145c1/DNA

28 : U-145c1/protein

29 U-171c11/DNA

30 U-171cl1/protein

31 U-174c11/DNA

32 U-174c11/protein

33 U-177c11/DNA

34 U-177c11/protein

35 U-218c14/DNA

36 U-218cl4/protein

37 U-228c1/DNA

38 U-228c1/protein

39 U-241_2c2/DNA

40 U-241_2c2/protein

41 U-242c1/DNA

42 U-242c1/protein

43 U-257c1/DNA
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48 U-300_3cl/protein
17/ protein 51 U 305c 1/DNA

wWhR®2300384/ DNA 54 U 323cll/protein
57 U-349c2/ DNA 58 U 349c2/protein

U 334c3/ protein
59 L 350c1/DNA 60 kF350cl/p

49 U-302c 17/DNA 50 U 302c

52 U-305c 1l/protein 53
55 U 334cBCDNB005618672

rotein 61 U386 2ci1/ DNA

62 U-386-2clfprotein 63 U-0

31 2c 10/ DNA25B4/protein

N1 Lo PN W a W AN P-N HIEEY -~ LL O A
Ol " 2ZC 1VUr Yl CCT T Uo UOUU%

67 U 099c6/ 68 U-066¢c6/p

h LINDNIA o 1l NOAA 1] e ~+ A3
L O UU&%Z%I%EL Cl Tl

rotein 6

70 U-148_2cljprotein 71 U1
) 183-2cl/protein 73 U 209c

3 2¢T7 DNBL26722¢10/protein |
[DNA 74 U-209c3/protein

27 WD 2004/ 140384 PCT/ US2004

018672 76-300232DNHW DNA

#6212 P oteti—F+-2p4e306/ DNATU—3OO_301/protein
49 U-302017/DNA_
50 U-302c17/protein
51 U-305c1/DNA
52 U-305c1/protein
53 U-323c11/DNA
54 U-323c11/protein
55 U-334c3/DNA
56 U-334c3/protein
57 U-349¢2/DNA
58 U-349c2/protein
59 U-350c1/DNA
60 U-350c1/protein
61 U-386_2c1/DNA
62 U-386_2c1/protein
63 U-031_2c10/DNA
64 U-031_2c10/protein
65 U—O6;10 1/DNA
66 U-064c1/protein
67 U-099c6/DNA
68 U-066¢c6/protein
69 U-148_2c1/DNA
70 U-148_2c1/protein
71 U-183_2c1/DNA
72 U-183_2c1/protein
73 U-209¢3/DNA
74 U-209c3/protein
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78 U-294c30/protein 79 U-307c 1/DNA 80 U 307c
1/protein 81 U 312c4/DNA 82 U 312c4/protein 83
WORB1B0BRODNA 84 U 313c 1/ protein 85 U 317- 2cRCDNER008618672

U 317-2cl/protein 87 U 343c3/DNA 88 U 343c3/protein
89 1}k 344c _1/DNA_ 90 1W344¢c 1lprotein—91 - 363c2/DNA-

92 U-363c2/ pfotein 93 U-033c1/DNA 94UpsdlDNA

U-062_2c5/ 98 U 062-2c5/ protein 98 V267 ERTT ona

100 U-071cllyprotein 101 U 104_3cl/ DNN-2042330/DNA

U104 3cl/protein 103 L1411/ DNA 104

U dalcliprottin 109 U 16501 DNA 28 WDIR6GHRIIR.

ETE)II\IXQLUU'-H 8Jp672— 10670165 protern U_J36701l7bf‘§xlt
80 U-307c1/protein
81 U-312c4/DNA
82 U-312c4/protein
83 U-313c1/DNA
84 U-313c1/protein
85 U-317_2c1/DNA
86 U-317_2c1/protein
87 U-343c3/DNA
88 U-343c3/protein
89 U-344c1/DNA
950 U-344c1/protein
91 / U-363c2/DNA
92 U—36302/protéin
93 U-033c1/DNA
94 U-033c1/protein
95 U-060c4/DNA
96 U-060c4/protein
97 | U-062_2c5/DNA
98 U-062_2c5/protein
99 U-071c11/DNA
100 U-071c11/protein
101 U-104_3c1/DNA
102 U-104_3c1/protein
103 U-141c1/DNA
104 U-141cl/protein
105 U-165c1/DNA
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108 U-187cl/protein
U- 195cl/ protein
WhR@0810384/ pr ot ei n
U-210c2/ protein

L 215-2cl/protein 117 1L234

109 U 195c1/DNA 110
111 U 208-4cl/DNA 112
113 U-210c2/ DNA 114

115 U-215 2c 1/DNA 116
10/DNA_ 118 1k 234c

10/ protein 1009 U 236c2/ DNA

2/ MAL

120 U 236&R21prd{mpigin 121

1 4 L INAIA

L 200 A 1999 11 AN N/
O—Z0U0TC o7 DINA ZZ7 U Z0ULor J1I'u

124 U-275cl/protein 125 U2

CT 11

fo9c 1/ DNA

TR

I7protein 1Ighg U 284c3/ DNA
U-306c 1/DNA 130 F306c¢ 1/p

otein

128 U- 284c 3/-pg ot BirBteinl 29
131 -337c 14/ DNA

132 U332c 14i%%rotein 133 U

356c1/ DNA W3H5cL/BD6s

WD 2004/ 110@ PCT/ US2004/ 01

120~ 11 D74
LOU U o75H

8672 137

ESEEE

111 U-208_4c1/DNA
112 U-208_4cl/protein
, 113 U-210c2/DNA
114 . U-210c2/protein
115 U-215_2c1/DNA
116 U-215_2c1/protein
117 U-234c10/DNA
118 U-234c10/protein
119 U-236¢2/DNA
120 U-236¢2/protein
121 U-260c3/DNA
122 U-260c3/protein
123 U-275¢1/DNA
124 U-275c1/protein
125 U-279¢c1/DNA
126 U-279c1/protein
127 U-284c3/DNA
128 U-284c3/protein
129 U-306c1/DNA
130 U-306c¢1/protein
131 U-332c14/DNA
132 U332c14/protein
133 U-356c1/DNA
134 U-356c¢1/protein
135 U-374c1/DNA
136 U-374c1/protein
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138 HXB- 2/ protein [0096] The gpl20 am no acid sequence

can be a naturally occurring (i.e., wld-type) amno
w@eiod/1gBguence or an amno aci d sequence vari aPCT/0820041€18672

corresponding region of a wld-type polypeptide. In
___o_n_e_e_nb_g_dJ_nEnf the nnl 20 am nhoactd—segyence is—from

a primry i3l ate of HIV-1.| Preferred mﬁmfides of

thre—Tvent qRgUEmer atty incrude a Wl GH%E
am no acid séquence or a gplR0 ani ho aci se%uence

contai ni ng conservative amno acid substitutions, as
defi ned above. [0097] Pol ypeptides of the invention
[0098]" i ncl gele opIARIMiABTaBIA sBGichcS EAUR ERBurall) ocadelhf (1), wild-type)
to gpl20 amno acid sequences, i.e., amno acid
amiepeahtegyefoeoman etnemcomé saquengergriantef thoxaresponsingregion of a

o SR, FOSRSRR B P NRERL B e

prilefyisGatsof HIV-anPregeradi ;fblﬁi%gﬂmaﬁ(tﬁé inbemionaRaeally ifohide a wild-
het'er ol ogous_pr ot ei ns. | es of additional am no
typa &P 2 & agnerassseapensh or pgp b%n@%ifl@@é‘élq SREECTSE SPRIpIENg Fonservative

i nta%rcfﬁfbsﬁtﬂﬁ*pﬁ's?gs aeffﬁea%!) Sequence, which facilitates

ecre rote I'n, "and an epitope tag, which

be u for i ca det n.or.affi
[00%% {1 caPBRePKES Pt ar ghar Sshue 0t apa tiddatences. in
adcﬁh@n {0WARDIafiind Gk Yelfiendd!i Al #nifehcillisBdeades fiém heRevlogous
her pes”si npl ex virus gl ycoprote| n D (HSV gD-1) signal

progagu efecordingly: the imyamiian endosznasses [feson thlé@& m\mhl@h the gp120
y
R B Bee B TRAR R R AR o bR AU o o o

mok@BSterdNskole rviding. ]EIX 16y of sidditioas! aihe beid 3duentdsyoften
tags. An N-term nal V gD-1 sequence is conveniently

1ncgtp@r@9@mtg§ro(§q1nse@ﬁ ipteprst mp]e\lge wstanal sequeRse, ygb;c gqﬂgtﬁ@p secretlon
of %8%9 ﬁleallgiz u%g%p% ag Gl éh'ctaﬁ‘%g uséelof &@Emolmggglsdetectlon or affinity

ypept I ‘nvention can
pumﬂ@ﬁtl‘bhe Préforrgd gt Gequdacds\fat useds tHehﬁVentleh andiudeybut are not limited
ability to elicit a gpl 20-specific i mune responsc(f
theJyuman

to, ey hespesrimalex Vit glcaroisia PICSY i) shepalSegugiee 28
e e g T
ﬂudﬁbsddneﬂrdném,l hmla(ggluuam, pyFL&Geepitbhetage ond ksqabistiling or similar metal
g SoSBRR Ay R, LR B o e
tagWIHN thia sV 8PY § g‘r?cg SRjueRid ik hyecf 0 fﬁeiﬁltrafél beieBioANd ‘

proteol ysi s See exanpl e, Mdrgan, et al., Ann.

R

defiViditve @t retdf tieXadilitl €o cliodcd §p120-speciflo 1Muﬁé) @dkbdﬂsﬂS Fér example,
PCT/ US2004/ 018672 the N-term nal .am no grou

thoge Péiﬂ?ﬂl%Fhe@ﬁlﬁ%&mz%}h@@pmﬂﬁ%qfd?c%?%?ﬁ? ayadahle P%P%structmg
so-Bted: E)%Rﬁ‘ﬁ@ ﬁgnét K aeRsnd Dot RBAL R6ird ShiBloRiGP RRAH Y the
to a non-am do |nkage.

corresponding peptide compound, but with more favorable activity than the peptide with

respect to, e.g., solubility, stability, and susceptibility to hydrolysis and proteolysis. See, for
example, Morgan, et al., Ann. Rep. Med. Chem., 24:243-252 (1989). Accordingly, the

polypeptides of the invention include peptide mimetics that are, for example, modified at
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[0099] In particul ar enbodi nents, pol ypeptides of the
invention include a first gpl20 sequence that has an

woodsnusker of cystei ne residues. Such a sequePCEUNHS84/018672
at least one "free" cysteine (i.e., one that does not

form an i ntranol ecul ar dISU|fIde e fre
theclyﬁrgpmg aEHRO g@ugoqagﬁé ab%aﬁ]a(&y q!.)ﬁ %m{.g?rh\g]perem one or more of

Eﬁ@%ﬁg&@ in e 6%%@&{?}3?6 cdErtdd €% rfdﬁsélﬁide‘?mkﬁgél form

a free cysteine in another

[Odgﬁi ypept ﬁ ﬁ%mphlfaf gx%bﬁg‘ o eﬁﬂt nygo &Endé&ﬁ‘fﬁ@ %nezgﬁlﬁéﬁ RBElude a first

erted i hto any po Interes

gp 52(1 q0iérce el tasrhi a@ti‘mﬁﬁbcﬁ“ of togteineraidobe. Sudhea @:qhﬁrce has at least
ypeptide can include a second p12

one, aﬁaseeo SYERES (sananeigat des ot ioBR aninty Sy BendS."he free
f
B S, D B Sy e o i

carDicginl & dhdﬂflﬂ@bdmdlgqth atfreeysttine i arfdtlmrqmiypeglpxﬂ@m free cysteine can

sequences  produces a hetero r
CoRERICRIY GR IASETIEH L0 appBel PF@%lﬁe 0 mff‘rré% E‘ﬁ%tsg? trestrd pypiagenesis, for
t I
X8, THR A BERYERCE cob k) eblagghol e, aneulgh e
salﬁ’e ed, er diffeyent ffitven, fthe Gtst gplPRGegemue nDesulfidediond]nfgitgeween two

ban a free cystein n.t he 4 e to
idcggt ot Geencs pir o bin Eimes ARl HPEEE HEpien two differen
gpmieghelﬁ%s BRIduBANShetdiBGiRkse they can mimic the

gpl 20/ gp4l conplexes found in viral spikes on the

08202, 81 g yhifich of i 8lerBBBEAGE SSHieop ot Y 651 86420 sequence

l's her i Ment’s ree cystel
is (tdvalegﬂy Bbndedqu ancuhen pblypmpaﬂeﬂiat gomjiriseslegpdd tumireo acid sequence.

Preiitaio D T1Eh SRIGP S Rgom dcdie eI o ffee exptgine igtheygptl
secb Q&&e%ag' Q@/ @1’ OdRhiBx. SAHARiIEkedFd Rh1 4§ gnugens

20s to ant | rese ing cells (such as dendritic
becamkd Ehego lcanmnmnpﬂlagp $20/ gt 1t doingplaxay fmmd ibh@iraksspiles onrhe surface of

ting.the ote quality of the inmune
H&Dg é@n?" eSgOr %f\’/t gﬁél ¥ mune  responses).

-specific binding noieties useful in the invention
[01Q1&| ude éwth%f:@bwl(r@n@ a freq cysteyamia tBe gP+2icannce is covalently

bof-&]e?f\%gl{ %I ng?}%&h @égﬁ?%ﬁ ztigrug etﬁ'ﬁi%ﬁlﬁﬁ&tlmulat?ﬁy o(l)llgonucleotlde

i gan ocat [arget ce

(e.8210pS) (@ .29. 1mnh1ma>gemy bam)sr lamcblm oTargetmgjdamaBz@’g;ﬂQOam antigen-
anounts_on non-tar ver or nu

prenbg celleameh 4 fondigi S gt pifighid G wa¥ it Beumiwdn
mddl ing rflgé'ﬁ{t e{ﬁglhglghgr‘%f kheslﬁixﬁlﬁﬁereﬁo%ee{erg TH1 or TH2 immune

car Il pi I'ycosam nogl ycan, |1 poprotein,
respohiege rCelbspecgfmetpndmg nidiets uestelipltize pvewidn-igpledé aiemoiety (e.g.,

a 15%{93 Iog aﬁng%qe}&#eggo n@[}%ﬁ%ﬁl‘gﬁgng l‘,%[gcsgﬁf J el;‘l]qj-lbiﬁgi?nr]gds?fes located on
th%%%’ta BS1 &f ceNeYERn Fe%lk&,rytes§ Xﬁ@ﬁét"f@&ld 1ﬁ@%§fu§hﬂt ARb&aY be hon-target

nt | bodi es.~ Comon used i mMmunogenic carriers 31
cem:(e@,dzmn mﬂﬁﬁscl@cmsl)s@@@emm g6li-8pectfi¢ binBing rheietiesdund tp a

m%h%' ”Ver}fq' o%sgﬁac':eupr%te% %Etr%%h{/(f}atte%éiﬁ glyc(:e sgrcl)lllr?oghycngehpoprotem

antigen, or receptor. Thus, exemplary cell-specific binding moieties can include, for

example, ligands, such as hormones or cytokines, receptor-binding domains of hormones or

cytokines, adhesion molecules, and antibodies. Commonly used immunogenic carriers
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t hyrogl obul i n, bovi ne serum al bum n (BSA), and tetanus

toxoid. B. Production of 2pl120 Pol ypeptides 1.
w@nshese Techni ques [0102] Pol ypepti des accordi/ns2one018672

the invention can be synt hesized usi ng nethods known

in the art, such as for exanple exclus ve sol

se,
suitaplf o8 ¥pesin tb%&rwmavonslapliuée Biptfaia te’yﬂtlﬁf@ plgl lmn%gﬁ@myanm (KLH),
a I hesi s. See,

th@Q%QGH@éPP@ﬁ? e‘%g‘q‘ b B8 Z%d%%%@&b L (1963) .

Solid phase techniques are preferred and are

desgyi B John Morrow Stewart and

Jani{ CIﬁﬁ) » Vi é)se Pepti de Synt heses

(2nd Ed Pi erce Chem cal Conpany, 1984). On a solid

phase ﬁlﬁfﬁe@ﬁsl"e%hnigmbcal Iy begins fromthe
Cterm na € pepti de using an al pha-am no
[oFO2pt ect e@olypeﬁﬂldes aéccﬁrdhmga@ﬂe iftentibh bgh beadeithcdlzed asinp @énethods
prepared, for instance attaching the required
kn@wp rratha #tEHCh e éoneeaalpkqﬂ@}%ﬁ@tsﬁw Bhasg SY@E@% partial solid phase
y I
v Rl 5 e 80504 VAL ARG, 585 Ml .

Am\Gliena kﬂoed, 862149 €19%8). v§ clebpHabatechmiess ap@pﬂefaﬂml dnd are descnbed,

order. 2._Recaonbi nant Technlques [,0103] Poéﬁg g
forgxamples Hyahg Nergow ieevrt ail Jaais Rifldy ppbgucebd Haass eptide

SYRFERTIARPOL PhECTOUMER CARRED Py R LSk il b

typﬁ@ll]lyl bregins iffoeh Ehezﬂmalrminad: atd ofith¢ Eé}ﬁ)demsmgtalneaﬂpha—annno protected
nplifjcation meth@yg mcDNA everse-trans %
resm, oénsg]itq, $ stpgﬂmg I%q,t l,cap Wpargg trgr DSBREY éﬁ\itg 1ngt e required
alpPRlaABHG ARt Qemefomﬂﬂat%d 'rés?ﬂ ath%m%m@{hg@feéhﬁ 8r & beAYdrylamine
roman H V-1 1sol ate. girven gpl20
resfro| &moniamdtpepede symﬂmsxzersaar@mrmmmiaékytavdﬂalﬂm@ed'ren@r‘dces that make
desire g€120 am no acid sequence can be generated by
@H&S‘?mg ariety of cloning and nutagenesis
techni ques. See, e.g., Sanbrook, J., Fritsch, E. F.
and Mani ati.s, T. _(1989) in l\/bl ecul ar Coning: A
Labor at oy Reogp HESRY Col d Spring

RN T TN R A T —

thefled 1&9 CR, RT-
gl g0 LS o e SR e o

PGRJmlgeg eiéle an(p%élbdits)n RCRY), or@ttheanmph@qa;%)m p@ from cDNA

‘ restrd on ' .
rerrs;& trar?sbelilb giq”rom (Jfglg@ {(ﬁ/grgleﬁ]%%a L gyfﬁ%gcgg@Osq_ogX@SLe%ude or
HISel isoPie, 3t thdibbike cl3ded/ oGP0 33date? CWitHS2 0064 B3 BT 2

0104] . In a preferred enbodi ment of the inventiaon,

POEYrﬁlEClQ@@ﬂEelnél@ﬂ@fa olypeirotidoencedingredssived £l 20s@Ena geig sequence can
be Sihdlfieh %gggg 6B vty OF BiShing AR SR el GO $eB 2.2,

eSi T e
Sambrook, J., Fritsch, E. F., and Maniatis, T. (1989) in Molecular Cloning: A Laboratory

Manual, Second Edition, Cold Spring Harbor, N.Y. Examples of widely used mutagenesis
techniques include site-directed mutagenesis (Kunkel et al., (1991) Methods Enzymol.,
204:125-139; Carter, P., et al., (1986) Nucl. Acids Res. 10:6487), cassette mutagenesis
(Wells, I.A., et al., (1985) Gene 34:315), and restriction selection mutagenesis (Wells, J.A.,
et al., (1986) Philos. Trans. R. Soc., London Ser. A, 317:415).
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sequence that can be incorporated into a vector of the
present invention. Methods for constructing synthetic
w@emnedi@sL well known to those of skill in thePEr/US2004/018672
See e.g., Dennis, M S., Carter, P. and Lazarus, R
(1993) Proteins: Struct Funct. GCenet., 15:312-
[Olﬁﬁbr essi bna Bisersdranthodunens of HstiAvmsiony e srasieRseir gfﬂ % coding
! & gp120
reefiSLela A3 Blide BTl sy EEPREEY | Abicatdl Bnl R W el o
seqﬁamaltleate:an dathcCanrjratgdins a ye&654f thp peRént proteppept Mdmds for
the invention can be ified technj ques  cqmmonl .
congefesynietg a@?q%g'lrepwgl}f ge Wi Efbt%%%ﬁfl sgﬁie@ tﬁ‘aaﬁ See, ¢.g. Dennis,
M. ‘?So"ﬁfdf%?tle%nd Poihd, irdex ?@%gf‘rotﬁhk FRHRL. 'Fﬁn@tOGEhé%XQ§ :312-321.
Hc I’ng one or nore gpl20 polypeptides can
Expressiotcad] purificatiexaefhiods atoylesdriieddn gieatepdétyip bpbwda@onmectlon
. Iexe in a sol tlonco alnln a mld reducing
Wltgé]éen?u @ﬁ&‘ﬁ‘ e@tpﬁﬁaé‘ld frfslls aﬁtﬁ I%Ye’r‘i‘ 8t ol (DTT), or
P- ner capt oet hanol , and, optlonally, a denaturant,
such as urea or guanld ne h drochl oride. The reducing
agent and-—OH pleesand Loningales can be renoved by

g ¥Y e znBs’ 9“)44%;%&%9%‘4%#%% s B AR o quds”
corﬁﬁhbﬁi%%w Fordr8diRsng ;icﬂy &?‘rﬂﬂgl@kes AAdsuhjubges. bordEide-bonded
ol u

produdce ol igoners. 1f t es ion contains only one
oligoppericofonyd2e inghediyp et eeoretepd 20 pplypentidss £y brsprodpged, for

t hat {
ox i S Bmb S Bl B DRLA BSBRBER Mg o
redﬁémg 'a &t QRhY %fmm@he Qﬁthm%me(mmem(&n@mapaﬁﬂiahol and,
goners Tormed can contain multiple eci es.

opt[lcm'hﬂ@] a @erlaexrmat fugh lay ureglor guanedine hE@ﬁplhlemées hecteduing agent and

optg(gleabg o %E %ﬁ éemg e&ybgle(gélgﬁgngsﬁlglc%% i Ygoﬂt 'c?u% %@Qnaturation
in the @kés&%eaﬂ%m ShichUsidiAgand feda@da Al B gdRBgRupd. OMﬁdmbE:cular

pr oduce conj ugat es of %2120 ypeptides with a
dlsuléidbbgpétprod@cemhg@mgs tf@tsylutlan@pnigms &nly one type of gp120

poly R s e bRt PRIPLETH Rt AL TURGEER s
dlffdﬂ@lt Gh RN HSIypéptides hodsp 1@6§J©Iyﬂap@ddlﬂlc©mbmahon svith another

desirable to attach a detectable I abel to one or gpl20
polypentisieieizd €84 bk therdigpmgesfermas cansentae wyltpls spseies:
suitable for use in the present invention include aa/
[01@6]Tp03| t wdwmamﬁerelercolagﬂr@ ;cog;pé@qes wb@mgzone or more gp12

po&h o ?c{é g}h% IIP(E) gfme fg% prgﬂ%c}ﬁdglgun%gé £ gtaﬁ%& b1funct1ona1 Cross-

linkig lagéifts bE QN dpehRlca® hRb BE BapWyEd té %ﬂod@@ d%)ﬂjugates of gp120
streptavidin conjugate, magnetic beads (e.g

polppeptisies s4thvy cellfipacifie dinsiing moissy. ealreg, anﬂmgwm@%@mlﬁtory
WO 2004/ 110384 04/ 018672 red,
olip kR e O A8 AR REC L S TR

fie gréen fluorescent
[01?)r7?t eln, ' Er gontﬂ.cl,q gppllfclét?dnsssuch a$ e diagnostic methods described below, it is

desirable to attach a detectable label to one or gp120 polypeptides of the invention.
Detectable labels suitable for use in the present invention include any composition
detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical,
optical or chemical means. Examples include biotin for staining with a labeled streptavidin

conjugate, magnetic beads (e.g., DynabeadsTM), fluorescent dyes (e.g., fluorescein, texas
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Mol ecul ar Probes, Eugene, Oregon, USA), radiol abels

(e.g., 3H, 1251335S, 14C, or 32P), enzynes (e.qg.,
whorge1a384i sh per oxi dase, al kal i ne phosphat aserP@mntis2004/018672

ot hers commonly used in an ELIS%Q and colorinetric

| abel s such as_ collaoidal gold (e gol d rgicles in
red; Hodayineg QOUTHFATH 0% A%NG Eresh FRIOFesARTE PEQLG e}do ¢ 65 B Gt

Moﬁ@&}ﬂarfiﬂr%g eé%%e@&%bn %%??%5%{1&%&& fse, o 2 Bf 1P asg 160, or 32p),

rene opyl ene, et’c beads
endy@ies(E.g., heae hadigh pdrexidsse, akalmeqthobphatiss and nthlemdmnhh@ly used in
Pat ent  Nos. 3,817,837, 3,850,

@I@S};@) 9n¢ colgngxy’gncAflgl?els gfuc%ag C@L @g{al g&)}fg? g@gd Qgﬁwles in the 40 -80
nm'_('g%@t%{e%n 3 ug{g H&Jtt%?%l‘egﬁ 8 gl Giahi f@H CM yVol d016RH gﬁﬁ§ or plastic

Vi ng D suffide™ Structure, VEctors
(e. g:epdﬂystmme,ajolyﬁrepylmﬁe tetéxo tcglbsadsp Ratdndeisaching &)@Iua@ efjsuch labels

TS TS, B 28 77510

andmgg@@qpn i nclude a or RNA portion that encodes a
20 anmino acid sequence The pol ynucl eoti des of the
| nvent| on are useful for reconbi nant production of the

TsoPted %gﬁu‘éﬁaﬁtiﬁgs Eﬂ@odiﬁ% gﬁ ‘Bﬁf xﬁ'%ﬁéﬁdég H4 v'mgUnu.blfhl Pisulfide

StimeturecVeetore ahddost ilells descri bed further bel ow, the

pol ynucl eoti des of the invention can be used in
[050%hunogedhe invsotiposise prarvides snéselaterd wHnucdeatidagrat encodes a

po@ge@%g ﬁlgqtqlln\glérgt?osﬁsls rdl%%l}’ Lf)op}ql%f eXfI‘c(ijes Z‘Eﬁelt irﬁ%ént{c%nﬁﬁclude aDNA

or BB PorEieh Yt eh&saet dgpmf arhi@ atid\sedqicnod) TE@polpeudkstides of the
a diagnostic nethod to determ ne whether a sanple

1nV@gh@marﬁgls%fubfgry¢q9@1@@ﬁmt gedugting of dhe pRl¥reniidghaiipe invention in vivo

. i f i . .
SRR S B e B BBl LE O g, ascriveo
furflk Yelde, &Qtpodﬁltﬁlwﬁd@%fah@m&é’:ﬁlcmeﬂ,ﬂ daased indtmmunagerit

| east about 80% about 85% about 90% about 95%. or .
compeiiomgsuchde Ql%@y/afcdn@a@ﬁogpma{aqq\gm@qs ox/glru%envglqd/a@%nes (i.e.,

el I [
as gcﬁ{@g%ﬁ %Jf Vﬁ&%’%ﬁ&ﬁ@ éﬁ ﬁ(g(ﬁﬂel% tﬁ’é'%&lh@ L{)%[ﬁl‘ti@le Hb}ocffttﬂéé‘zi?wentlon
can'ZEe used,in 28jagdOsticIRAethdd to Merrrﬁ& wi@herdPsandple cdkﬁainsw polynucleotide
, 52, 54, 56, 58, .60, 62, 6,..68, 70, 72, 74,

thay gncoylgs a gngng)ly@@tldg gwth@g ung@jlal glﬁl,ﬂflga ,strgté?re. 98, 100,

102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122,

124, 126, 128,.130, 132, 134, and 136. In preferred

enbadi Spol ynucl eoti de i ncludes a gpl20

[Oﬂ@ilsieg: : g c Sequ%%R%mSe?}ltse te%glyfn{} e@tupelefn%o%? a %20 fequence that
has-& least’g&bouggo%z about 85%2 Fboud D0%3 FbouP D593 br abthit 99%idéntity to each of
45,747, 49, 51, B3, 55, 57, 59, 61, 63, 65, 67, 34 WD
the2 004V 2, 1R 84d PETddus2a0ef/ 20208 80 2ele@ed fram, thg groupsongigtingzgf, SEQ ID
NG gy 485 1031 14, P6718790, 23724, 98, 28 B0, 57 34156138140, 427 846, 48,
50, 52, ’54, 56, ’58, 60,’62, 64, 66, 68,70, 72, 74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96,
98, 100, 102, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132,
134, and 136. In preferred embodiments, the polynucleotide includes a gp120 nucleotide
sequence selected from the group consisting SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, 19,
21,23, 25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 67,
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113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133,
135 or a subsequence thereof, wherein the subsequence
wepmedessat | east the V1, V2, V3, and C4 domnai PGI/U82004/018672
gpl20. Table 1 above shoms t he correspondence

between the S

6910 12 TonTS Br B 1 i S0 300587, 3. IBlcio8a 105,998, 109, 111,
11%r ﬂﬁg?ﬁﬁéﬁ?ﬂ@% HZEQ@ 98%2@3 E%?ié?oﬁﬁl%s&%@hge thereof,

whatuixv&].e suls&qemce (éeobdgp APRas then'd1,8¢2, V'3 end €A oS d[f@pﬂlZO

d-type uence 0 i ant
Tablﬁllzébod’ﬁr Higwa hocereda%@f@acq etyes} %%@2}33 N&a&f{eﬁe 20 sample
destlgrﬁtl{og?}oﬁpf}fe%ﬁnﬁgﬂﬁ‘ﬁp&ﬁcﬁm&g Thi ﬁu&@cﬂi&%@&%eﬁ@@f&%pl%
type nucleotide sequence or one contal ning one
froar thedPXB-2sittaane! HIWH as SBQIDINGt13do not alter the ami no
acid sequence due to the degeneracy of the genetic
[0mofle. [ 0Wkjotddatboexanperoded ghl20 amfuy acid sedichckecdnsbe a wild-type
i ntended for use in expreSS|n% é encoded
SeqUEPSAIEFt Yadiant seaneee. Yheae s 12 AmEO ckt segHeRasds pyvild-type
nd
seib AR M ENCRIEERL e HECAAL BPTeabpcRRoh B ASufEARE Ruotide
sethg/emndne&bnﬁmncgmﬁemﬂmmg “sildn htnutatibag thando getralteethe amino acid
desi gned and_ synt hes%tfgd More . specifically, as those
sequen¢q @{g:tpﬁheaqlqgem:{a@f th genctig gare: usages are highly
nonrandom and di ffer between species. Codon usage
[0Hd] t er ns Fensxannledf §xdptynuslepiede is inferdedifer ysgdn ﬁéprsﬁﬁl%the
en(,ac%lléﬁ gggr(fﬁg%t? ﬁ%ﬁuﬁa&%‘é% gzﬂ} d 1§1tro%e g%l% ﬁ%\?lmaﬁdgfnétgg a{%%@
tedmﬁ@@ﬁ@ﬂol’@iﬁhu@a’ @ﬁi@ﬁi toothose prgffaﬂrﬂﬂ) by thetannedll. akeraativedy, a
Haas J et al. (21996) Curr Biol.6(3): 31&%&4- Andre S.
polymuglpotideiapytpning gilgng mutaimns pan aydestgygd yn qth/elzegpl‘i%%
Y %
spE D, RETHENRA R AU A gL BE et bbindom and
dlﬂfcﬁrbdtvt/&n Bpecddx0 L(Iiocﬁﬁ%s@eqaattéms (havh Mhyshowdn 67 lee telwed to the relative
polynucleotldes of t nvent ntendea f?r use
abpqgagckepo bsoﬁ‘&e?tﬁéspt d &C45¢ O ﬁ[él Qe,k&qgesolﬁ cofon frequency has
beéﬂamgmn BRnk&lck e po?neB@ Ffﬂaﬁ&hcﬁ‘loof' g‘fﬁ?O B BaRbRiiGh AR, (Haas T et

optim zed" such that codom frequencies nore
al. €1 9%% IG;amBIotﬁ(%ﬁdiﬁr@# regoeboiteb (1980 d Vil i@l 494r503.) Native
abI

gpgﬁ&%g%g%dpqﬁgr%gﬂe%%@ﬁwv QS)rifléI | Veh%ge&lﬁ?ﬁﬁ gr&bighly expressed

in Hﬁhﬁﬁ‘zﬂféh {0l e fenalto b@ &bdul 60 G A&’dﬂr&iﬂkl'y}’wﬂbxfeftﬁé pblnucleotides
nucl eoti de sequence fromtheir non-optinized

of thetinvention ratemtgndabfmmseo%npmsabe polygeptides Phile invention in

d L1 « {
g gt b oy R TE Bt oA OB BlHero Bud gt codon
fre@ﬁ%esgﬂgf%%ﬁﬁﬂl riﬁzﬁclh E&Ttni fiaquididy fotied BAh&BHARME E&@s and, more
non- optim zed g ynucl eotide. 35 WO 2004/110384

pre;f@rabbgmb@mem}gg expressed mammalian genes.

[0112] Codon-optimized polynucleotides of the invention typically differ in
nucleotide sequence from their non-optimized counterparts by about 50% to about 80%.
Thus, codon-optimized polynucleotides of the invention may share about 50%, about 60%,
about 70%, about 80%, or about 90% sequence identity with the corresponding non-

optimized polynucleotide.
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[0113] In preferred enbodi ments, polynucl eotides of

the invention are codon- optim zed for expression in
woreomalizan cells. O particular interest are rpPCBENS2004/018672

cells (e.qg. nouse, rat, and hanster cells) and

primate cells (e. Q. naney or human cells). In an

EOIé%nm ar y2 pﬁf@“feéirqr@wd@ﬁ%@nmbwcle%ql%s heiavention ag codon-
Frol B A QR oR e n R LT, G el e {RKRLERR Bl Bolls o
mduh@ ratnsehihdnstercails oend prrmdarbene&ikst(e g, zr&nhkbyaelehhman mﬂy) In an
e fromthe s eC|es | ex ssion.i s desi
xR Sy B AT T PPy R ISRBOES Bihc MyBPiob e Gaopgbtimized for
ex Qﬁﬁ‘}ﬁ 1%‘1351&%6 ¢QfeRr bAJYEneY cbiks. l@oﬁﬁ&@oﬁtﬂ@hv@ﬁtlon can be

el atively highly expréssed genes. For exanple,
coduol-ypiincizedbisdd sn ahy gee frmm\lzlgnspeolns uawhlhhvspmm@ms desired, but

uenci es that. approx pse of . i | obul i
colsErAL AT PRSI PRI P ST SRR e )
ﬁ?@ﬂ%t@ﬂﬁit M&e!‘a@lﬁél%f@f"éhly éﬂpr@ﬁeg SEIRS. F@f‘ey%pl@' %Wﬂﬁblé@ﬁdes of the
and pol ynucl eoti dés can engi neered to have codon

mvbn@qu@mdnaerg codert frecappmgwhﬁmr@r@hmatﬁdh@ﬂené dmgvagoglobulin genes.

s.of the | M C nt.r
ik SIS B pPs b0 e Su AR B Ep BN Al E MR hgones can be
detdMnEe %ﬁ%oﬁfn@ﬁﬁe@@cﬂt@&;ﬁﬁ b&En@nédréd fodHave dad endiBethhg
Kappa C-region is designated as | ocus HUNI | GKC3 in
aprekiBik thegaunbingd coflen fypqueneiegphie I Kappreend Mu constant region
s S |
gerbeg 'B?fr‘egg{sfée %é%le% of'_hso e g aﬁ%J gg AGwRISHIE ViR c?e%%ghfé ' similar
datdbage TheToKappd ORegian iddesipaniel ae thcan HUMIGIKCB ¢6l GenBaik, and the
freguenci es cal cul ated. A codon-optim zed
Ig M éﬁ%p@ 8equgRCe df’*ﬁénat‘?@ﬁﬁéﬂ‘qudﬁs ChasTheseisaquences can then be
t | |
tralflgl gﬁ’ gf? !?‘g‘cﬁ}’& e‘%@% @g@ﬁé@hgﬁ]‘l g%géﬁﬁgé;aléfg tSﬁﬁéHS‘ﬂ dAf%e combined and
combim&té o0& ﬂr@ql.ﬁnﬂdﬂcz&dﬂﬂydlt AevidembptymizZed pdlhutlaotsdenyf the

i GRhom e bries ¥re'a%§fé‘%¥ b5 aRa Gt s eatiged codon
h
o e e e
I
[Oﬁﬂl)s/ B g g " gl? %ﬁ&gg ?pepg{ca{ltgh @%*étgg%oﬁlg o &8??] 9+ the polynucleotides

des{éﬁ@é@ha@ﬁlt &@So psdtucé p@lblﬂlhdlleoaﬂdky thaoire @I}ﬁﬂﬂ@c&i toyetter adapt them for
|nter§@§ar | i nkages or short chain heteroatonc or

pantiplar applicptiens; M@&@érthe pplyargleetides of thednryegéion camegntain

BB e ORI PSR, D03 o oy

1ntﬂeﬁg‘uy lieakegay®i hlydrt mamohetemalmihc baluddroog]icamersGei-(“fackbone")

tinigeny b3 Prebsron o PRATE RO AR SFse S Ha B 1 CHR, CH2--
e v b

N(EH331-H@HXZ‘£CH@F—N(OH3D N(GZ]HS--OI‘E, and\I@--N(EIBGA-CHZ@CH]JhﬂIbones

d embodi t a e ucleic acid,or
(R P RRTHEERET & Crch O~ PRy APRGRBHES Siral GugiepHess having
o?ﬂﬁﬁﬁ’lm%ﬁﬁn@ rstrQ@cﬁf%QOSEmﬁfertbﬂeJ Eohy W0 D, @8, U'S. Pat. No.
replaced wth a pol yam de backbone, the bases being
5,0881006. @itherqpréfprred emnheldimentsuge & prat¢in-naelgicrcid opeptide-nucleic acid
(PNA) backbone, wherein the phosphodiester backbone of the polynucleotide is replaced

with a polyamide backbone, the bases being bound directly or indirectly to the aza nitrogen
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36 WD 2004/110384 PCT/ US2004/ 018672 atons of the

pol yam de backbone. P. E. Nielsen, M Egholm R H
w@®eog/11384 Buchardt, Science 1991, 254, 1497. PCT/US2004/018672

Pol ynucl eoti des of the invention can contaln al kyl and

haI ogen m%ég%}%%azu%é %gtl eﬁglﬁﬂ gggcggrgljaguchardt
sd%ﬁaé fy‘glif 2510 b7 S OR Rucb iRt Bﬁ@g %&Bﬁ&ﬁ e&h EIRAALIENARI halogen-

e polynucdleotides can inclu | east one no
suistisged ugar moictien awchfomln hkaas sugas nmhetaxss suplp 8§ ereelobutyls in place of

Pol ynucl eot i des n RNA . .
thegpeg snﬁgosgyﬁ gispp- 40 et et ﬂgaoeﬂﬂben%%% inisieq cQgidgg gn include
at ﬁﬁ‘st ohOLRFR AL forfh &r‘ﬁﬁﬁlefsﬁfbdsgpi&}i'aﬁl Qnésfh% Pol nucleot1des can, if

phar macoki netic properties o ol ynucl eot i
desired/ imclude gn BINA f:lmvmmgrcmpn, A ghqlbﬁeryﬁgnonpmmyMW group, an

perties of ucl eoti d .
inseBiohl €007 cusGroane B R E e Bfined PRsishf Pegolspucieotide,
and/BPb Bebap 36YinfiroViRg the kﬁﬁné[@ﬂyﬁrMc% o@l’t@és'o@@h@pdl?xﬂ@le&)tlde

for use in hybridrzation assays ui tabl e | abel s

| ude
[01 13g ¢ Agﬁ&@glﬁhﬁlea@ée@pept I@Lg 2%‘1*3%%1@; 'B?IE] B8 BfeAlfici%o include any of the
wid wotetys ofeavailalolk dabelsefor asean d:uyhmhmtmmt dsyayas Sditstde labblslinclude

pol ynucl eati des _for use net hods. . .
indi gPuSeE Ao St SopaEio 1aBrmBEPLE0 heleePties ppgie invention

Fl&ﬂés%&ﬁ%ﬁ@édlgsearb @%%ﬁ%ﬂtl? ﬂEecﬁB @atePholyhidledtREs t@use in diagnostic
| uorescein, texas red, rhodam ne, cOumarin, oxazine,

meghqun Fhiomscesdahels haiotasibe attagied 1@]he‘lﬂ®bw0bbt1é¢anlcludsrbut are not
g ClHOPE D, SRSt § VBB EHEHE st Borrpent protein
058 el oyléas: of FHARISHE e ABREE RO AP RS Bt Fce.

coﬁéleﬂé‘ﬁt PYERIRRiall e}ﬁ@ng&lpur pgl?/q o e doAbEy s@éﬁdfon)olgnucleotldes of

searc or therap Accordi ngly,
thenimeéreion cande dmpibcfyeﬂ Itxemhﬂxefmpr&sslon ot thed®lyeptides of the invention,

nt i ucleotldes " and the rase .. .
Whl%blp‘jgy] E% p qr %rn‘cg%f‘afc}lilgoréh%weyﬁg BPTP(?EGSO fgctc%hn gly, the nucleic
acid® \(SFﬂl%IIMHthﬁ’ il dRNdes: ﬁrﬁ‘lsérﬁg &)H%uélé'@tmes 2 Qﬁll:l Wase

nol ecul es. Anti sense poaénuc eofi des can be DNA or RNA

“palydudeatide sefading a pokypspsadecih tlmmvmvénoa’f) suntepdedhtol iseldesuch

AT I e
res!éﬁ@ﬁ b ﬁférai)\éﬁﬁ@ ghtiseadel of RMaARAtfFéBfke (RN apsilcanesk, eRpedively.

po ynucl eotide or HV-1 isolate, or otherw se obt ai ned

[oi L ggm an 'ﬂo}érn]:lﬁlebﬁ@%segf% ﬁltlerﬂ%e ﬁﬁé YroduB& %’ﬁ%eﬁ@ﬁl@d @mplified

uence 0 ynuc eot | us  obtal néd can
fromt & efoned pisi Zﬁ)g)cﬂyrylcte‘otlde vﬁ]ﬂ‘éﬂysdﬁtemronherg'lanﬂbtamed from an HIV-1

tagenesi s techni to arri at . the desi
&1 BoerasiycdEaneloidesdugiog of %émsﬁsoﬂ% trlwfsPPt@@&ﬂ can be
altgred Iﬁsmg anpg oMa Qhﬁ‘éty of chmn%]a%Q %ﬁutég'éneﬁ@{egﬁﬁih@és t&lafi et the desired
Laboratory Manual, Second Edition, Cold Sprin

g
nuelaomsequen\aﬁ Se,\WE. 20041000 38 Frircly RISR00u/ Maset T. (1989) in
Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y.
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B. Vectors [0118] A polynucleotide of the present

i nvention can be incorporated into a vector for
w@e@paygssd on and/ or expression in a host cell.PcUk2004/018672

vectors typically contain a replication sequence

(i.e.,_an origin of replication) capable of effecting

repB.c¥eqters of the vector in a suitable host cel

O 2o bSO 55 e
fo%@’ ﬁ%aﬁ@ﬁ 'mpd/Qlt é)%résgi%hgtﬁ M6 HBNSucHRRford f}@)‘ib%ﬁl?rcﬂﬁiahp@rephcatmn

sul tabl e host, the vector can replicate and
sequgncd (ien an lmdlgpmfdephdayom)‘ caphfde pbefifeciisaaemicetion of the Vector in a

ol BT AL oo, LBt BRI b HRE AN 8 Hpenees

enédding %lé/&ﬂﬂ@ fari@Rtubh 8s SesitiiotRfredstufdet Rhe OUpbﬁ @ransformation of
invention for a particular use and host cell

a switalie hosthtbe vestet capfreplidatd andnfunqi@nawﬂepe{l@nﬂg]of |the hgsegenome or
1nthFgEe\}81@t tg? h?ﬁtji %P{dj(gg%f Yy %tgf( ge!s?gﬁodeggncﬁf J)tillglet%ﬂ qeOn the intended

Eont se Uenca
us@ ﬁﬂﬂkﬂsﬁc&f for tecdctor Gandinelé @és@iﬂtf&ﬂﬁcmj of e 1ﬁmﬁm§bﬂmpaﬂ10ular
an operably I|inked poI Ftlde codi ng sequence.
Us@éﬂﬂ hast C@bkﬁ&éﬁ&%ﬁieﬂﬁ%ﬁl Oéﬁl‘é he@bte for expression in

prokaryotes, for exanple, can include a pronoter
[owq uence,If twe vopter atlouend@b@u expressicarnd agpotynsptidevghe vector includes

ndi f
ong g e oL argnect Srp et e care PR PR g Biiedmeayon of an
op@ﬁﬁﬂﬂk’éé %%%blﬁﬁde%cﬁ ¥k OToh@EILeRERcEd thet are Buitable for
pol yadenyl at'i on si gna Iﬁ% Expressi on vectors of the

GXPmsem momolaareota;s,éemxanmle expinebile AProrpeley prayencse n gperator

SCWEE‘? ﬁg B}a%?%ré?n P%l:g%x?g sgt% %ohtrél{ktew (;gsr fo¥ e{ffcfé?s?(%{ in" e%ﬂaryotlc cells

caft Wclutle®) profidez Un ebhafoep, ra@afﬁl tERSsAHREoA rterﬁﬁ@z@fdﬂl seguénoe (il a
i nvention can al so include other sequences, such as,

potyselensstatian gnahy @X@F%S@&Vé‘?t@@qﬁ dfciayendion sag mf figl for gjpagssing
pozy %Htgclﬁéﬁé or e 1ﬁ{}entf%ﬂml 'VI\Joa(Q aﬁggﬂr )c;fs‘gg\{ ig(%? Fus gﬁfﬁﬁ:ﬁ)phcatmns) or

ect the secretion

in Whey @I, ceflicanu@).cel | expressing the protein. In the
expression vector, nucleic acid encoding a signa

[oERAUENCE AS eipréﬁs% VleBtoR a6cREdiNG tS1BE eRACOS Sarddsd Miclude other
preserve the reading frame of the coding sequence. In

seqitbaices, Brch ashier ﬁm;nmlsn wisldihacd sesperges ghcoglingehgignal sequence or an

anfpg@{)l%géﬁél 151 %l o) 1% gcggléi ree%tglf% %e%fe?ﬂﬁ)éf %Bofgjﬂ?g&&%%}l thereto

frdrh asll expreskind thb ptdi€in. W@ te@kprebidddctof] fiedleiv acidansoding a signal
are-of particular interest for use in _delivering

se@@nym isdinked t% godiRg SAUHENGEFPER{Q BgSIrYe ﬁleé@wmgﬁrame of the codmg

ani
R L A A T —
defigieAc yImANS cldsefl Bbdt el nNgwpir yipespldctes of lcnsanell:srtgmsfcﬁmed with the

to aneliorate a pathological condition, i.e., "gene
VeEWEr apy. " For a review of gene therapy 38

[0121] Viral vectors are-of particular interest for use in delivering polynucleotides of
the invention to a cell or organism, followed by expression of the encoded protein. Viral
vectors have been extensively studied as a means of delivering polypeptides to an organism

to ameliorate a pathological condition, i.e., "gene therapy." For a review of gene therapy
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WO 2004/ 110384 PCT/ US2004/ 018672 procedures, see,
e.g., Anderson, Science (1992) 256: 808-813; Nabel and
wo-eioghen3ss{ 1993) TIBTECH 11: 211-217; Mtani apdI/Csxkey18672
(1993) TIBTECH 11: 162-166; Milligan (1993) SCI ence
926-932; Dillon (1993) TIBTECH 11: 167-175
procddeey, stda e ABEmon, 4Gencedd992y2A6 BT 13 N@B@l)and Felgner (1993)

oL EE L PTG AT IR 0 s ot

(1988 e8EEnRN92d2087;iDifvE @1996;9®TE(BH| 1ttt $67- MﬂlMﬂler (1992) Nature 357:
Bul letin 51(1) 31-44; Haddada et al. in Curr

4574t it 608 B}%@ﬂmdﬁay SR IHaP IS Yo (1989 Rigforative

eI Y SR NG R Yot Aok PLAChBBEALEETI00Y Bl Liical

Bub&gds Mily 3l -4¢clbditads ysﬁle@t@%)nnl(lmi&nt DotticaineMivadbiblogy tad
to adenovirus, adeno assQci at e Vi riieéde}iacm ni a

g ol gy JSRAETSE OB (o) Wahiges Vot dbide G Cppap;gnd Yu o
al. ﬁégﬁ\@gnglrrhggﬂ%peﬁ%(% systens. The use of adenovir al

ectors iIs nown to those of skill and is
[OIggf cri begﬁd;lydur%t% glrrzal vgctglas sker}n l%gé 20?1?% not hmlted to adenovirus,

ticul OV ra VECt OF'S

aded@e8sdcheet Biyus\Wadctigvirad, calatPPér v1lrlnmhe1§emlridee radfl-vafious
1079-1088. Adenoviral vectors suitable for use in

t he
retjoriralrNpERsian sydrEe Tt iadenayial wctaapisevelHgpown to those of skill
anc? fé 4rﬁjedtl+1 geﬁq eé’]g 1H)WMhJ<)9 ES% fh g.‘ﬁﬁl?l &%ﬁé& b&’é?lovual vectors

em SO bnt e provi des an | cli ent nean
arleescﬂH&H@dUﬂlsrtg al. i109al) Buen. lizhe ﬂhbﬂgoﬂslogﬁ-rié%l Aﬂendmml vectors
mammal i an, ceI |s. [0123]. Adeno-associ at e
suifaRlfor Begsiedhe ByeRian 418 élao compreEHAlN R RiIgde| Sonprample, the Adeno-

fr r |
KUAEHPIE) L B ndold) SORCIR YA U s o
mtmducxng MCIHh@haﬂplq:gous gches @so arcst chemaralibe dells or

exanpl e, by West et al. (1987) Virology 160: 38-47;

[01331 t er etAdRho-aésbOBR)M VituS(ARat)&yabed\Nectots U4, t8618nscﬁad5 télts with
et al. WD 93/24641 (1993); Kotin ;1994) Human

targei@uelsie &idsog 28 the Ny yijreAadyction oF palyniglegiides Fvﬂ/gftptldes and in

Bk SR ol oy oy 35 B NSSLL o

Vern@,tysmm 38. ABtCader ef(d198939)ND.SS. P&Iehtl No. B, 1917,3684 Carter et al. WO

o3 Rafs (1899); KaSa (L9 HiTs. Gorol N g S Mk (1994) 1. Clin,
I

L1 8 5 ety g o

5(Ir1AAY51-826M deratstios,cet db §1984hdb1i Gell. dhidlovis RD7220&1; Hermonat and

Mg QBT DR Nl e Sei S Plbres sk S Ryablh S f 1988) and

Smﬁ‘iﬁfsk{‘@c dl, e(lf%?ma viehl.! éodhb Ls‘éks ghbass ﬁﬁﬁﬁcdn%%%k@nned by

siman | munodeficiency virus (S
rAAanluudnﬂmodﬁcnbecbndyebkowsﬂs e Bll. XA933 aMuthevéll. lBsol ,BrAP88-3996.
conbi nati ons thereof (see, e.g. Buchscher et al.
[0124992) J .WMierlised E&(oS)ralZ%BﬂorQiZﬁRﬁde ﬂhzd?.a basedtupah mL(n”hQQcﬁJ)kenua
J. Virol. 66 %61635 1640 (19% Som“rerfelft
V1r(lg§‘gg§JV\)/ gibhon app lg{gnggvuw Gabyy estnng]n 1m(rr1 1qjency Vlrus (SIV),

human immunodeficiency virus (HIV), alphavirus, and combmatlons thereof (see, e.g.,
Buchscher et al. (1992) J. Virol. 66(5) 2731-2739; Johann et al. (1992) J. Virol. 66
(5):1635-1640 (1992); Sommerfelt et al., (1990) Virol. 176:58-59; Wilson et al. (1989) J.
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39 WD 2004/ 110384 PCT/ US2004/ 018672 Virol .
63:2374-2378; Mller et al., J. Virol. 65:2220-2224
W@ 1®91)038dNng- St aal et al., PCT[US94/ 05700, ardI/US2004/018672
Rosenbur g and Fauci (1993) in Fundanental Innunology,
Third Edition Paul %{
Virgh §3t2384-237 8y Milles st @-1hér ral. 65@820(@2%4 (1:%91) "(fq%&saa@;ﬁ%
PO ROP IR o hre S Eftci 1T el Rk, Thia
EditiofiPagid(etl PR yesdpt Riess, Tied. j Nevd Yorlomdhe p:efsrescermh@mmv pndi¥u et al.

HSV) , I 1 BY),. d .
(15D eia TGy, SPDEP]S. PAeah o OBh BN AREHE HHE) D) plitaBIs vira
Vec@(ﬁ[‘g ?ﬂc%d%gbﬁtoaré R6: lllrﬂif@tmo' VBtokSdeRivell T d‘foa : e &%ﬁleﬂlxﬁ%ﬂﬁSV),

can serve as a DNA vacci ne an
papillerahvinscEpsteinBarevitusi (BBA01 araiemttvirusése purified vector
DNAlntoasubJect i.e., as a DNA vaccine, elicits an

[012B]UNe T BspRERbodifecE)E Ot Robipibitteinvaitionvie etb®4funct1ona1
can al so be used _to produce |ive, reconblnant Vi ruse
plapid thatecanrsenveras 8 LRA Kpesing arda freembingptvigal yegtppDirect Tnjection of
e
RS SerB: BYGLRR! LARRAINCIES OORALAR: B ROLY REAUACRsponse
to gicod@t gl gpepéide ahenatctomman b ubédio preduceflivehecombinent viruses

fori fisTeedor e ooesainSyh f o] ik BicIGHidP gauened encoding a
{ RYo hirrldrR gr st ed 1
PO o 4 B R B e
prdrfiotstu€dr sk bé Ehedx@:ctaxnun 20NA yacginie) atd 2 visaltpremoten (foe use in a virus-
intr oduc:%d by standard nutagenesis (e.qg.,
derdyedeV2@§1i®)ct ed or cassette nutagenesis) or synthetlc

ol i gonucl eoti de adaptors,  or linkers can be used
[0126L or dandevestarief dhsnrressnf Bryantiqerisprqdgeed bylinkigg fieseﬁme;ements by

11g£t90]n[221¥]co11\%%1é?ﬁ ?e%ﬁfﬁtloh @%f@sn Uk QRnatSOI PR ExElE SSugalglg $tesC@h'be
ainin i nventi on. e variety
int@Jdubsisty Qﬁidaﬁd Alegandid (akgl sité-diregied pla@a‘settmnutagjdrmsi_s) or synthetic

0112%}%2]%%{31@% gql\a%tggs \ére ﬁ}t}]gﬂrrqss cag%: lgsppqli %s Igglgllfallljc%gyy{) {1 (F)%@Vre tlorlla‘i practice.

Pseudononas, and other bacteria), yeast or other

fungal cells (including S. cerevesiae and P

pas&a.:ﬂﬁg_%sect cells, plant cells, and phage, as

wel | as hjgher eukaryoti ceII i.nclu .manmal i an
0G0 s (s bR Prseesinelonplzpdrer iy G&8] Ryt Vo of he
in\%ﬁ d&ll C}Allv@ﬁa y of 6| c§lls 4r8 4ed1aBR 1B a%ﬂ‘f@h)éﬁﬂﬁo? expression of

ney cel st cells according i nventi on
vemtnxsl Uﬁempklslmcludienpmlthrwmcecedﬂm dsuchlas E mle@rg}ﬂtraum dfiBagillus,
ch, as trans

PsQbfnas. o oty b e R aB e r e st s O LS Hampvesiae and P
pal6E8), nBdct QAN Bthnt EQik2aHd p‘ﬁa?@ Gk Qel1Qk hidher BII@SRIHC cells, including

invéhtion is introduced info a host cell by any
ma:mnalmmn aetls (sweh ho Chingkd lamspgr dvasyanells)d eprd il pﬁ@C@lﬁr thiygnan cells

(suc as gumgr? grtnb o%‘ic mdgggp ceﬂ)a()? Chost cells according to the invention include cells

in culture and cells present in live organisms, such as transgenic plants or animals or cells

into which a DNA vaccine or viral vector has been introduced.

[0128] A vector of the present invention is introduced into a host cell by any

convenient method, which will vary depending on the vector-host system employed.
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40 WO 2004/ 110384 PCT/ US2004/ 018672 GCenerally, a
vector is introduced into a host cell by
wo e@adisssrat i on (al so known as "transfecti on"PCDUS2004/018672
infection with a virus bearing the vector. If the host
cell is a prokaryotic «cell (or other cell having a
Geoetiallywayacjor igimtredudedrintora kasbeadl biptransFormatie (Rsd Jawius

ey B S S Gt 8180 oo

cell for@ ik ekREY@hE & cEIB Wall), SobiEditn@ &aiisfiemitsh néstbbdshclude the
vector is a phagem d vector, the_ vector can

caleiven GeRswen ol drerhed by Cehan. Byal (1PEeN o Ntbaqad. Sei, USA,
oopBHb345E, BLEAREL T KHERoROY D085 A v e

ved6Bchn BBdhtrodudSAintd BielltdPecBiDy ilvBectiah.i ¥nast edllsscaarbe transformed

conveni ently transfornmed using the cal ci hos t .

usipe el sty iane @hycrb d Mo AHwiE 28 E?éghtdveléﬂaﬂbﬁh%@s ¢ Rafl. Kcad. sci,

(P2%e] : . Lino(AO99):

U 2R P o Tatmaln SR g e B

phosphhiegseci pication mietiostliddsouigbddty Grahamhetsil. (28T18)sVirdlogh 585546 and by
nucl ear_ i nj iLon, ectro tion, .a r ot gpl ast

Geripgn o (M5O R e bRy Rt 23100 Mo ol R methods

for igt"rggjcir;g)?N‘Aﬂi\ﬁ?dqﬁdSQ BelisNGdcHd8 fud1BS ihfEti@d Ulekir8pbrifion, and
vectors of the invention into cells 1in vivo, as well

prateplasitfusiae hlss aferncudptatde far uge in the invehtiorsul t ur e.

Techni ques for introducing vectors into cells present
[0i29]a | i vilhg iovepdon archalee thedhiroduetom ofingttas of thesavenkied into cells
in greater detail . belowwth re ech,to,use of tHe.
in VRO hACioERTRNS 81 Yitionke-ofn GeH Ut er BHiduas for mtroducing vectors
. i : i f i i 1
R LA i EERGLIRLS pESRAR ol MOUARL) BN s
beloxcwith esspediac asdsiofi dret inPnwthgenic oompbditioof [l BFEntidps tin particular

cells transfornmed with expression vectors, can used
embgdismenis éf%ctPﬁ@?%&dw%m %%@tfeﬂwéé%mwu{%ﬁ&t i BRAG S fus-
deﬁ%&’%‘éﬂn@@ i des of the invention. Expression entails

culturing the host cells under conditions suitable
for cell growth and expression and recovering the

RESPEAAPBELUREP eflfs! r oM @ cel | lysate or, if the
porypeptiues are secreted, fromthe culture nedium

[oi3vPar ti glsRbellsitRsoRhbd (vith BRlcsuIdE Géthats Bn BPRIANH ERPrEss the
nutrients and growth factors for the host cel

pobypepiades dncaided byuhe palpnuclentideyeiohe inveaider rExpiession antails culturing

n ases Il kno oL C be .r eadi | deterni ned .
o R prI St sqtions BRI fos ST a3 ERF ot & rBVering the
expékdcdRI YRGS RN 2 LON 1y¥RETHR] if iR PoBfpleptidslags sdefited, from the
I nstance, are described in Mnmalian Cell Culture

cultmgtrhetiumad In p@tiewamtier adgremediymentain apaFapsiatepiHrieys and

bR 3R bR P U U

casdddwell known or can be readily determined empirically by those skilled in the art.

Suitable culture conditions for mammalian host cells, for instance, are described in
Mammalian Cell Culture (Mather ed., Plenum Press 1984) and in Barnes and Sato (1980)
Cell 22:649.

[0131] In addition, the culture conditions should allow transcription, translation, and

protein transport between cellular compartments. Factors that affect these processes are
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protein transport between cellular conpartnents.

Factors that affect these processes are 41 WD
wQo@41118884 PCT/ US2004/ 018672 wel | - known andP¢TUb200€018672

for exanple, DNA/RNA copy nunber; factors that

stabilize DNA;, nutrients,_su Ienents

wellrieurangrindnda. fonaameles DY é%%yom%n‘tﬁre@@ws that stahilize DNA;
ug t
ol o1 A1 B ESIRSERUAL fabE RSB ki
meflamh;gempératupe, qxﬁ)ar&l expldgy Df)thelcultarepatd ¢etludeasity. The adjustment of
vect or- host cell stemis wt

f ski.ll
thejse, facHus Loy promsfg fmp,r 108 1%ﬁ8a161|p %{ V%Cé(?l Oég?.ﬂ %’GE"? fs d){athm the level
of El@l’f 'nmh%' 4t I‘ﬂ}ﬁlﬂésoegfd%ééﬁcﬁl)‘teéﬁnuid%s o th&GmiR e';fi‘(‘SHucuwty of in

cultures, for exanple, can be found in mral | an
v1t®eﬂnlamn@ihan edhctdnmgy forexmnplet candie prm udtﬁlhnm&lman €ielled. ,

013 -k
N L AN T
t b I d
i e TR T R M-

it 2 Ain iy Byl b el b gion.
Thedeiinclede, thankrelmoolimgted oo, tie se@in stbgieh flask, tauitwdized béxkbioreactor, a

ried ,out in a batc atch, or contjnuoys )
rolf t sy RBIrh BBICH Fied B Br ot SFun el aRitire can be carried
outpih%tt?attd?ﬁf&f RAME 8F caRifieachbaed above are well known
and vary ependl ng on the expr E‘SSI on system enpl oyed.

d
[01%350' ypegtt H&as tb &ch% 09 ?ecgfn t BSRHRSKRE D8escribed above

overe romt ure rre um perlp asm
areRo¢1y epin aedsvargidepdnslinghm tha px@ssarh systemaaeplbyddar A pobypdptide
. recovered fromcell ]Jysates. [0134] The ex res
incling & SiEnHlesdwaase 60 PRACPPYeER trwarﬁl%enltua? ge B‘i’ﬁg‘ﬁ petiplasm.

Poléfg%tidésﬁﬁ%ﬁ? pg ﬁggtnsgg&trtt&@emﬁmytﬁ ﬁéo@%&?ﬁ&w g 1§s|ae=es

e or nore conponents of the host

[O@Ear ate f"nl%lstost %Pt}r&/ lgé i;%lilj ‘{aefr %ﬁkégﬁ@trh&ﬁuﬁl%r acell

lysa&rmwﬁ@nhahbdt adpamwfdepaﬁ;ttﬁrgftﬁé polwpépiide iwn viendacewdmponents
of theeg]rlype ptide, As a first step, the culture
of fsdioghgedlrorcltire|pedipa. .Tgptgg%nhfg/p@&?ﬁmﬂﬁ tﬁgS@aar@ted from host cell

an%l’ Elﬁ u?g rrfeg }2 I{'-éﬁ{S tf'{'zlt’ﬂ];tl/r u Htgérﬁrﬁ g f tﬁéjfﬁ?ern 9& a&t £tﬁe

yplca Centrated or to a eS|re
poMpkptite. s a‘.iftﬂ:f stbp eheduliuné mediusuon el lgsaltﬂﬂfsfusualtyocentnfuged or

,condition th eparation for further flcatl
filtlerpglig remps %93‘}1{}159 Bhis el e SHPSTRANS te hep tytigall Yp‘iﬂnF?’}t’@ﬁed or diluted

to &'ﬁiﬁ%ﬁ%\(}%ur%epedygfl it GEN SN Sfitable BB ek RS EOHIME 6O gﬁe?ﬁratlon for

ary ng on the properties of the e essed
fuded ppefitatbm. [ f, for exanple, the polypeptide is
expressed as a f usi on protein containing an epitope

[0133) or  Atheblypbhiidy dayi thtert fartheipurified akingwdllykhioval tleyhmques
i ncludes the use of an affinity colum containi

The drghaigae shosen iyl yart dependipg pn ﬂ??sHIQPF‘é”@eS Hdh W@tﬁ@asg‘ggolypepude

If, ff&S&Qm\fﬁé, ﬂte%o?}eﬂépude is expressed as a fusion protein containing an epifope tag or
other affinity domain, purification typically includes the use of an affinity column
containing the cognate binding partner. For instance, polypeptides fused with green
fluorescent protein, hemagglutinin, or FLAG epitope tags or with hexahistidine or sintilar

metal affinity tags can be purified by fractionation on an affinity column.
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fluorescent protein, hemaggl utinin, or FLAG epitope
tags or wiwth hexahistidine or simlar netal affinity
wo 2@3/10884 be purified by fractionation on an aP€¢T/nE1094/018672
col um. 42 WD 2004/ 110384 PCT/ US2004/ 018672
Innunogenlc Conpositions A Types of |mmunogenic
m | mmunogeni ¢ conpositions of the
i nvention can include an isolated polypeptide or an
i sol,at ed nucleotld- of t e i nvention or both. An
Aaied SRMUNOSCIE ¢ QUUROSIJONS e | nvention is
sent
0136F Y7 e%r&mﬁl%%%m%h‘f%%“%nf%?fﬁg?%‘nh%%@m?@g@%ﬁE%%ted
polypgnidadiran isvlated palpmadedtids of tha bh‘&:ndos er batha Aeubpleteﬂ .gp120
An i sol ated gpl120 p onnucIePtlde of the invention is

polypentidgtof the lflﬁ%‘ilt}ql?ﬁﬂﬁ@é‘gﬁ i the dPRRHeBTH G FOPCSEION N an amount

sufglgf‘etlf &bk ATRUH1S ﬁﬁ.?aﬂﬁéqeglgoﬁfs«ﬁ @b rRni FraB i BP@ 5fitable dose to
to a subject res e expression of an

a setjecidan 1@@1&0gpm0ymﬁmuck¢etldmbrﬁ thhirsenmen @tpessesinin the immunogenic

co@g%%%c?q%zrﬂo%lf c(1ﬁlét aln}ﬂmr Pt I@n{é%%}grg;@{ a[n%ﬁtrgg]fg%gee % a subject results
in th@‘ékg He V@b K n, enc@ﬁé?i’ e}ﬁ'ZU %o eﬁtﬁﬁstvhicmuﬁiufleft@sr aﬁf‘éntl -gp120 immune
antigeni c gpl 20 sequences. hus pol ypepti de- based
© respaugpOsSi ti ons can contain one or nore pol ypeptides
i ncl udi ng gpl20 sequences derived fromat |east two
[01($i7] ferenin pileférfeﬂceln&i(ﬂ&neﬂ?gItlye’ﬁmhmuigiedie-cba@esitmns are “multivalent,”

npositions can contain %9 nor e Iynu Ieotld%
prcmﬂmaﬂeasg b"_[‘zélfgf‘éﬁﬁéﬁfé%f‘ém‘d@rlr SEIUCPETY AP eReSYPeplge-Dased

I
coffphE0R T oSholl GRS pALPEAREL i fldng LITIEGRAE deived
froemat lmt waeditieckat BAVlisodategy BolgpickRoOtidehasdeengesitiersican contain

fromone H V isqlate and a east n | ynuc].eoti de
o BB 151965 SEaaanEaL ALTRLtT THER TFHE RlPan £ diffrent
I—I[Vh%lhté?l ﬁft@rnauyeq{] 1ﬁﬁﬁlﬁl@§erﬁé cSRb SRRk ERYetRA can contain at

provi d many different antigenic gpl20 sequences as
leaslt&merpe@pepmle mxb}dpigea, grd 20 Aeqlﬁnce(aderﬁved gronponelBIV polatgand at least

40,. 50, 100 di ff
ong BelyRiflesdiae £RCodhe R e ol ebestios Bl PR Al s BRYEY isolace.
VaRaliymeR hid embb8hRBl caligroliay afinaf{ dﬂfe‘i’éﬂt@ﬁﬁgé f f€ences as
% 0

conpositions containing an isol at ed pept i
degited, fonexamplen3, 4Thed,0o fpddiot 2&39, %ﬁthi()owaH{ rgpere slififerent antigenic
er congonents i ncludi ng, for exanple, a storage
EP 5o (PBI®> such as a suitable buffer, e.g., a
physi ol ogi cal buffer. In a preferred enbodi nent, the
ot her coqponeqt i S a na naceutlc.l
carrier, eQInposit S

[01?§ ' rrilgg _ Ie?r?\lren on Srocv?dses %%%gg)ge%lﬁct c!?)n?p%sft 0%Q§Onta1%5n%l an isolated

polypeptlde of the invention. The compositions optionally contain other components,

including, for example, a storage solution, such as a suitable buffer, e.g., a physiological
buffer. In a preferred embodiment, the other component is a pharmaceutically acceptable
carrier, such as are described in Remington’s Pharmaceutical Sciences (1980) 16th editions,
Osol, ed., 1980.

[0139] The immunogenic composition can include one or more polypeptides of the

invention in free form (i.e., unconjugated to any other moiety) or covalently bonded to a
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[0139] The inmunogeni c conposition can include one or

nore pol ypeptides of the invention in free form
W@ 2oog/11038conj ugat ed to any ot her noiety) or CPUHRUSII/18672

bonded to a 43 WD 2004/110384 PCT/ US2004/ 018672

cell-specific binding noiety, an |nnuno tinmul atory
celspesafifubindpgi ety ofn HRmpResHARARY olige M&dep?ro%némﬁnunogemc
m&%}?ﬂll Lh one enbodi ment, an inmmunogeni c conposition

I nvention |ncludes cells expressing a
ypepti e

[Oféﬁic tfion I? ﬁtelr eo%&ﬁg{gﬁy gﬁ%ﬂlﬁlﬂhO?ﬂﬁlgC épérﬁlﬂyoggp%&g S 1n@erﬁt1on includes

celdSexpeesging agpolfpeptidnef the aviehtdsh, acell Aishte| or afacter thereof, containing
enbodi nent, an | nmunogeni ¢ ¢conposition includes vira
thepplyRepiide, sughas, 684 PEMPng frelQled cel I's that di spl ay
one or nore polypeptides of the invention.
[014thuni zatlh enothér esahtsjdapeny, i MMENgERe cPBPOSITiPY sncludes Vlral particles

Bt Visfly R oRls Lt ASREY oBEH Rothalfiehiday e fghdh.

Im@RMefaabh ¥t §idijdtedwithl efiglifedied ViviedartyAeCdndRs infected cells is well known
Virus-derived vaccines can be advantageous because the

in {heragl) andtheeempnsitions ppeshion imeypizatifhtye energl ysrged “virus-derived
va+c%8~é ReVE L3RRV &J&élt e?&H e aifl% ntedo 41 {b%ﬁé/é ﬁ% ’v11gf“ n&’eechH
y ocy Une

ynphocytes, and ¢ oXlI C

compbﬁnt sRESioaRtE RN gofous S@ehune rqrspombeclsat a&tememi; mﬁﬁphocytes helper T
viruses useful in_virus-derived vacci nes. anpl e
lymphaciige. apdCataipsc i ymeboqyitest d¥umparpyndral %ﬁcmcan be used to produce

ol 2480 YRR B PR PRI NSy b vis

(InSn A8 2T Batérilt%thatﬁneWéhS’E%%IZ Qctl 22,1982 cliy Mokset al.; Cooney et
166: 244-52 992); | [., J. . D.s.

o 280t et KopgdtSeh) ORASUcLaar o Brifiem ek buRteet T 166:044-52

(1@2@@\4&&2& U g Rﬁltf&ﬁvlbfsufﬁﬂli(m)%d(cﬁgﬁ'g 0X Wrﬁsaﬁjl‘ﬂbux etal.,

Hum Retroviruses 11/87
AI&SdésrssHum @tetrahruse@ 11:BA3-8¢ (1993),srrahitd 1r9A]Z98 Ree ]H@ﬁ) Retroviruses

Fri ., V 4:428-34 (19 : I
G5 T Rt S e d35, P A ep TG Wason
14*29‘8534 3H56); @%ﬁ&opéﬁﬁawgmﬁ§ [ RYoSIRE ?@95)0‘3 \ﬁgl%j@éﬂxfeﬁ%a&ﬁnes have
adenovirus (G lardi-Hebenstreit et a

alsyibeent prepdred 41318¢g :dmfe@t[ﬁgax)enowr@\p@@dgtovaus (Gﬂardi bemstren etal.,J.

GeR, Sigol- 212853 (fdoiR oty {’tfgsb‘)fnf 3 Risy? {82130'\3?%0) Lubeck et al.,

Prod. Nakiog¥ad® 59i. 2K 26:61696)1989);Xiagk eivdl!, WeRSody B9 2007 K®96)).

engi neered to produce reconbi nant viruses useful in
Otherodiusessthati qas ba ¢aginesred ia pradiecs re¢rpebinan V;ras:@sa)ge@ﬂ jmvaccines

mc&ci? retfﬂw se%ﬁ%p %% p?@@%g{f ?ns(}&&lg u t%leangel%sh%?rf)plc hegt ran %{H,Q@ N/Illler

Huit G&2! Bhelr NL: 50U €£30095 ABubEIR@Yl., Curdont Pastecdlé ireModdcelr Biology, §
or defective DNA virus, such as, but not limted to,

9) el peenusiadpialefoptive DNA MY sychiess, byt ngt limigaeh £, therpep simplex virus
pa%i(ﬁef&/’gel’ ngglKPﬁﬁ lat a']___l\lf/ttﬁl&s grlr%el\ifrggc& ???é%%?(?éib))’l)), papillomavirus,

Eps@diBarasioc(EB &) aderroemséo%w VifSe@AYE) @ee, egarSanskskiet al., J. Virol.
al., J, Virol.
61:3096-3101 (1987); Samulski et al., J. Virol. 63:3822-3828 (1989)), and the like.

[0142] A pharmaceutically acceptable carrier suitable for use in the invention is

non-toxic to cells, tissues, or subjects at the dosages employed, and can include a buffer
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61: 3096- 3101 (1987); Sanulski et al., J. Virol.

63: 3822- 3828 (1989)), and the like. [0142] A
w@banmaseut i cal |y acceptabl e carrier suitabl e POF/USHE4/018672

in the invention is non-toxic to cells, tissues, or

subj ects at the dosages enployed, and can include a |
(suplup§ &phosphatpbuifen siteioBgie: o uizoonrdigempther ogeaicacids), an

o BIRERRES Pl o, AL AR s 1, 502 I

peie 0 Polgp@stiddXsuch ak esynnDdleainapelwtn, @hd af iggsmbglabulin), a
about 10 resi dues) }pept i de, .a pol ypeptide (such a? )

hydyephilir aPlymer fsuchap aplyRnyysrolAoneAn3re Beid (sych ag glycine,

gt EHhE PbL 61 OURLe, bG8 )8 LiHbENLRdeOh bBDRIrid& Bnd/or
&M NG aci d Psuc as’ g yC|Xe, gl utam ne, asparagl ne,

other girbonelraten@iadndihy glucege, mannusepseloteRainsie, chalating agent (e.g.,

di sacchari de, and/ar her carbo rate i ncl udjn )
cihglege S eiSB: BT PACHS ALOEHGP I SnaA l sorbitol)
sal{-ﬁ)rﬁﬂng Tcﬁfn oﬁ'ﬁ@.g!, PHDED bRk 3f GhioficAHHcthRiMI as Byeen™,

sugar_al cohol ('such as mannitol and sorbitol), a
PliatitsToamd PBGE clmninerenbodinesng, the phatinapguticaliyl Acep@hle carrier is an

ani onj rfactant (such as Tween , Pluronics', and
‘awﬁﬁéﬁPhﬁﬂﬁgﬁgﬂ?mHH@rnent, t he pharnmaceutically
acceptable carrier i.s an. aqueous, pH buffered .
[01431 ut i on Proferrakembediments dnrlederyipinsdreledssoppesitions. An

exe}t@%@{ %g%jﬂealrgl@%% &%Qﬁbﬁ hals %erfﬁﬁemfe)éﬁfmhﬁﬁx og A esolid

-rel ease cornposition has a sem pernea
hydrephobic pblyanes al which tiycpadpiephitle ispotaytragror tim wihiihcthe pblypeptide is

endaellSeR ERBPIERAHIBE RAVIETS IR A YFRIEr o PYE Bben By lactide,
a cEf_?%l?ﬁ'éf §f1- g%t?lﬁfg £8€ind ﬁe@lﬁ’l-ﬂ— Qlﬁttahﬁge, nof-deRAAY BBhyRhe-

utam c ~ac and T-ethyl-L-gl ut anase,
vinytace theg b alelgiatizbledctit ecid-glydotiy heideppolymen add golydk|He3-

YSHpOY BB STdoPaioByER hePERe! YE%) ATl Tk Al B o
mishaRfdiearticles, such as filnms, or mcrocapsules.
?%1%%] Exenpl ary sustai ned rel ease conpositions

4Ag! ude | 1o RGREDmndsidhs lclibie oy pepiilddQttached
[Oig;fr21 ups, %‘leé’%gagf )b/‘gﬁ%%g‘?fene g ycoq %(e. g. ,C pgl\ﬁ)?gytpﬁ | ene Aches,
typatatgolia ERE@N) groups, tae poBalkylzhe BECol @. gorpol witindenesglgcol [PEG]).
wel | - known nmeans of extending in vivo half-life (see,.
Ataclyment PESb ik pteing is a gell nowpn meaps ofjextending incEehali-life (see,
252 3 -86 j N \ Y- SN
o £ SFIRRICT A TATATHAT oy PERNSE o o
“pédi@atidas infictifbd daunetengidel, ploditidd the ‘pegylateiemariant retains the desired
enbodi nent, a sustained-rel ease conposition includes a
functige@dmal |y entrapped pol ypeptide. Liposones are snal
vesi cl es conposed of various types of |ipids, .
[0343ds phol iTpianetheramabasimenis § sustaipdsreleTireapsnRasiion Hasiides a
lipgsfoematllﬁpe'n?raalpll)é/d paorI}rlp%rf)gSéj. Liposomes are small vesicles composed of various
types of lipids, phospholipids, and/or surfactants. These components are typically arranged
in a bilayer formation, similar to the lipid arrangement of biological membranes.
Liposomes containing polypeptides are prepared by known methods, such as, for example,
those described in Epstein, et al. (1985) PNAS USA 82:3688-92, and Hwang, et al., (1980)

PNAS USA, 77:4030-34. Ordinarily the liposomes in such preparations are of the small
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in a bilayer formation, simlar to the lipid
arrangenent of biol ogi cal nenbranes. Liposones
w@omiailmsng pol ypepti des are prepared by knownP@eURNA$(018672
such as, for exanple, those described in Epstein, et
al . (1985) PNAS USA 82: 3688-92, and Hwang, et al.
(ab(om@éﬁ;SOQDNAsstmsps,) upitamel e, in g nihe lipid ¢améent iseysypiidan about

0 o R RARL L5 uRs e ey ™Eed Bk 4 ¥inyprovide the optimal
thetigs tUsefd liposorhesazhlbargehgrped by tidieedrse-phadeiewipbratist mathod,

Is greater than abouyt 0 nol .. percent. chol esteral,
usige %@mli’@%l@%lﬁa’é@efs% @}ﬁaplaw%@éw%@&dvgﬁw% PhRlegigrgl, and

. . . I C

e o o P P P BB b ¥haruded
throogtpfikért b defimec poak sige tof Yoelddipasqmhes,of a particular diameter.

phosphati dyl chol i ne, chol esterol, and PEG derivatized
[0pdeYs phat iGhhrishine bate igyehREcdBlso intlude aipoBgeptide adsorbed onto

| i posones are extruded through filters of defined _.
a pRsRlrarg, such @ 3/ sikastic Peposwsewhish cap banimplagipdras desgribed in

d i f jnvention can al so include

Int%&éé?%/aé ggpil?%zlog e 31?(11%111.

onto a nenbrane, such as a

ilastic.menbrane, which.can.he .i ppl.ant ed S ..

OF4Cr | pedmropmos Epaicn belt i iR Bge B in any standard
fordd 1848diflz, o § 147 dqucFINMMERAI oF 2¢RsAScticars Sichtdagpositions are

i nvention can be stored in_any standard form o
tynierdlyustiiriig Wwhen gdmiragiergd teerbiccto | Nignlimation ofan §@isaps soletéon is

ke. Sugh,c 1.t [ . ' n .

i TP FERBY 2B PBEs s T AR 88 sgmoosicon
is g6ledtin BdphBized &adi, khe @egoEIPioh siiebe filterbd befoad bioafter lyophilization

through a sterile filtration nenbrane. If the
ang s9pBYiteiPn s stored in |yophilized form the

conposition can be filtered before or after

| yophilization and reconstitution. 2. |nmrunogenic

Conposi t izan ) L INPASIHORGE DRAS JUCIEOH

i nvention_provides i munggeni c conpositions containing
[0I48]i sol atldlg inysatign BEQVEsS B UB AR TRERROSHIANY FOHATRS g isolated

[ [ : i1 ti I i .

P e o A e R R e o1t ionally
induddoths canpont@b)| 8 fudxheple, e s@rage salupiloy ssuoh ag a saikable buffer, e.g.,

uf fer, preferred enbodjnent, the other component
o ysiabionb Pkt i e CEBO AR e e i EPTRETTLLE | bed
phal%\ésutidaﬁ%ég&e A1 dGENR oM SibE@ abdvdi ti onal

I mruni zat th a pol ypeptide antigen involves the

[ogirggect i Mh&%%ggﬂlugiggf?{i.i%uﬁizaegwgtﬁgagg}ﬁ@gpﬁg% antigen

odi ng e an issues O

inipdsebsdiostt af vivbéntesdutgenofypdleicteetids emdodinpathe antigen into tissues
subj ect’'s tissue. Polynucleotide- based conpositiaqns )
of gsubiegtdoverpesssionet hesiittiger by fiecellephibg SRRt sigens: dedynucleotide-

sl LB A DS ROR e oEb ICELAE L o
acid-based vaccines." DNA vaccines are described in International Patent Publication WO
95/20660 and International Patent Publication WO 93/19183. The ability of directly
injected DNA that encodes a viral protein to elicit an immune response has been
demonstrated in numerous experimental systems (Conry et al., Cancer Res., 54:1164-1168

(1994); Cox et al., Virol, 67:5664-5667 (1993); Davis et al., Hum. Mole. Genet., 2:1847-
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95/ 20660 and International Patent Publication W
93/19183. The ability of directly 1injected DNA that
wepmedessa viral protein to elicit an i mune rECPUSXE4/018672
has been denDnstrat ed |n numsrous experi ment al
ens (Conry al er Res 54:1164-1168
183 GX99F): Soanemietak brow el Aced S56091 88O Hoa 394 Mantepmery e

oL BONA S B e57s 2Ty 18 €L, Qe P14 us00): Wane

et ﬁ\]atPlroc /NaaldAc&CISm mw%&@&m%om%g et MOV igs168Y,1961132-140
Big., 12:777-783 (1993 Unmer et al.

(1@(:11))e rﬁg%dleg@gisgepgf gu& s;tgf@egyllg@gytra Vaﬂ@n o%ltnﬂgpnza vpxm@@ave used both
en{iths saR mug i o iy e lton ) 8 o8les vy fp garicutar

hawd foauﬁgy)nl the miealtheadagglatinmrproteini (lﬁIA)t(Eymm e.ual uBN»aell. Biol.,

12{138 0758 o A5 Kiisbie o e A mwetct- it P4 bRl Qogamy

RoB&YEn E%U%emﬁ@ 1&%7@1@@%&%&% et 'Va@cﬂﬁé 01291495( (1994)).
(Fynan et al 85- 789 (1993A)";

Valég‘/matmnethrcaigh dll‘éctb}cmtmdumng Dbls(’dthaﬁcncodem HIM Z8v ﬂszﬂaﬁﬁ to elicit a

prq(}@cggs o 5 ggspgr?s%g%&ﬁ%gs bath c 61}%%1%@% gkgéjﬁ ;ﬂlrespc?nses that are

anéfag&is@@m&é] obtreH $Athli veBEfus¥s (‘HAE ePAU Pritd NaIAAERRTSci., 91:9519-
encodes an H'V env protein to elicit a protective

952hth9Ré); L8men 983 pupriv Yeangh b33, swniri-Xigug,d98d, supde). In addition,

repggﬁrlﬂ% hed %pqssﬁ%giég trla]grégenfgégg 3? qg(?put)t%gtrtgngtslgﬁaetsi;entially for the

hfe‘fﬁﬁ’éjof t86 hnima® haR5kSn r&fodBd (i A84) (Y abkdRkas ¢t A0 SDNMOER Biol., 12:
g 1993, supra; X an 1994, sup rﬁqﬁ%ln addi ti on,

17tdp 6kﬂ9éb)bll%1\TArm9¢meSr@§g@rd§@gnqdot0@m @idifernt arms of the immune

o5, PEPLLAL 0 kS FEBIRY ARl R0 POaciL SR e e
stitilagdd by ibiNAcelalar eBhredsion (iﬁaroteﬂﬂalltléalﬁ (rd ey le adddplish this, the
vacci nes can be designed to stinulate different arns

seqyenges encodingde gpd 20 signal sequeagnsp |d§16tqqlae]n§,replaced with a codon for an

S BEOTORLERLLLY ofPh) 50 sLse ok Ml of S0 cint o
frep ribb@intesan theggmnsplasinn dormbe acduire at-hﬁ]mnl daﬂibhtyﬂta‘se atdygroteolytically

sequences encodi ng the gpl2Q signal eguence are
Proggfset BHrageiiiifrep|2g é%P fitaplate reggicteddmmugierrpgpogpes. MHC-I

resPEidal 23 AGhE R %f?]éacﬁgé i ﬁ%lh‘{g)os %E@?“’?ﬁ‘g?ﬁgl responses

equence are synt ESI ze reer

medisataai oG PR-tetarimoT caldg) uinroentxadt, wikemczpd 30 bedeg doatagnings gignal

roteol yticall roc Sse trace| lul arl and
sediefonra a1 pBTAer eel's o wdpteduredmgsipesi on

mehfRRROSRDd #1bBsdRRUAR rhSloBRi A3 thH: s%ElleYor Eﬁﬁ%gv Shefe proteins
pronoting cytotoxic T cell responses

destipgd e axpo tarthe skl surfaae o entracelelar vwmpar'gmz @ccgmeeesnumber of

posiara oA el Pr g oS EafD td M esrie  foovsapune
sysiéhn i ESHpiRASN RAthNHa bl RIRRROBBat@NHty! Jﬁ%@ﬁmﬁsllp(l\ﬂi@tﬁ) proteins.

the "seCretory pathway" where proteins destined
Pradsip@ntigang presenteé in assogiftiarnewidh ME I hewigens ane partlcularly effective in

pron?oq}%lagra% g&y r%gp Lﬁlsésean% &Hy?nedlaged T cell responses, but are not effective in

stimulating CD8-dependent immune responses (e.g., cytotoxic T lymphocytes [CTLs]).
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post-translational nodifications (e.g., glycosylation)

and are presented to the i mune systemin conjunction
wowrah/1nsgor hi stoconpatability antigens cl ass PAT/US2004/018672

(MHC-11) proteins. Protein antigens presented in

association with MHC 1] antige are particul ar|
013D} act | vASitHWeB ko e R Pg%&%/nma R GaskSis i nfluence the
efﬁI I cgt%?%ﬁfr@&o-ﬁ &”%lnhgé %eﬂ%@%ﬁﬁ@r tﬁé‘inﬁﬁﬁoé&%m@f JreRA YRccines.

at | dent | mune responses (e.g.
Examples of<$tmh1fa¢tynspmiuq}ﬁ the VeI, ¢ie) prom?stevm@ﬁo@mf& @B88gen gene

exé%%ér?cﬁ%ﬁéagq7§ of htet]ig%te@%ﬁrllqs %[%epen(thng on tﬁélr origin,
profidiéi [dBRG)n gte,su@s é&ﬁ@ityoathdce‘fﬁaeﬁdm rimﬁﬁmgsmf{m @{lntﬁéb?s (Xiang et

| rmunogenl Ci ty DNA “vacci nes. n’p es of such
al.,féicelogy 20ﬁtﬂ6&cﬁ§9t(h%9401e@hmnameﬁ@l {iﬂmi@t@ldmm 13879-3886

B TIRC W I I R TR T —

der®ddGidin cyldhREIoeISs (mmr Thékethia$ShRl §RRGHiti6hdyyin®dth muscle and
efficiency in initiating MRNA synthesis (Xiang et

skip fingculation jip g pumbeoeiggammzliany spggigy.: Chaprman et al .
Nucle. Acids. Res., 19:3979-3986 (1991)). Many DNA
[01%AEci nes anplmmamutiaml lsy,snoéymcwatiéesnﬁ theeighvemtoom aré farimulated in a

ronot er s, d f , Cyt ol '
oo QPR g0t L TPEIRE P THB0: -t Nt 0L g © Bennett et a
deécﬂB@éJai RbhBet df ?hﬁ’mﬁﬂé@fﬁ’cﬁral &S m PO bAD f(ﬁﬁﬁﬁiﬁ%ﬁs sﬁlﬁiafb]ﬂar use with
For pharmaceutical use, polynucleotides of

an phgamicleotidatherdpontiadsavalbias metaodmfrﬁdanma@png pucrlmlgmmleotldes

t he u i.ndi cati.on, { 651
In § BAR TR e nat, Mkt ipmtpo g e aifenin ihucd
po]?ﬁé’dl@&f‘c@b‘%bﬁ@ine@mqwl&d ad8esefibed Mol ati ons suitabl e

use with an oligonucl eotide therapeutic as well

net ho i
(52T} SEn e AT Bunlfe RSB AU QQTUE LA, b o

incluting, eyge reni agneduscbludien ope Ily;qphﬂizecbta@e Such nbmpesjtlwstane typlcally

l.i pi ds, as described aboye. [ 5 sition
sty AR ST R LBt WLEcisa SR lzaligh Bt duGRgs solution is readily
acc%hﬁﬂgﬂécﬁb}f ﬁrtmlon 't}ﬁ(%ﬁgﬂjé §6rileFil@ationANeABBOUE tBOEMhp&ition is

or "a l'yophilized cake. Such conpositions are typically

stogadgnilyephilkwed ferinithd earapasitionesas bk fidtersd belisp et aléer lyophilization and
il | zatl on of an aqueous solution is readily
“m85§ shed by filtration through a sterile
f||trat|on menbrane. |If the conposition is stored in

Iyophiliéegiorﬁ t he corrp03|t|on can be filtered
before o Szation and reconstitution. 3.

er Co d 0 the nent "
o i g e L R L

of iHBVRVENHBR cSRthciuas onger BOE: Qljuviaise Fxdinpkan h@guvﬁﬁ@ﬁ‘f@hﬂéybut are
adj uvants include, but are not linmted to, conplete

notHimaiferdtos C%FGP’GWPHH@ TRdiiane ircomplain Hregng ja@u\ua'mt saponin, mineral
gel§ AR s bt I?}Ldromde, surface active substances such as lysolecithin, pluronic

polyols, polyanions, peptides, oil or hydrocarbon emulsions, keyhole limpet hemocyanins,
dinitrophenol, and BCG (bacille Calmette-Guerin) and Corynebacterium parvum. In recent
years, a new class adjuvants, immunostimulatory oligonucleotides, have been described.
These tend to be small (about 15-30-mer) chemically synthesized oligonucleotides rich in

guanine and cytosine (GC rich). In some cases (e.g., particulate antigens such as hepatitis B

48



gel s such as al um num hydroxi de, surface active
subst ances such as lysolecithin, pluronic polyols,
w@ologanid3ehs, peptides, oil or hydrocarbon emrul BEDNS2004/018672
keyhol e |'i npet henobcyani ns, dinitrophenol, and BCG
baci |l e Cal nette- GUerln) and Cbryneb rlungar um
su. q:peragiégm) t Wgaqlgongc fRANIES %?élssng ﬁ? g/lt viral antigens 1n order to

oies cr eéﬂH J@L e?ﬂ g%tgq?g ﬂkg ngsﬁg abou Qﬁgéhor aCtIVI)ty is
aclﬁhmht@'aihblyucsa%ytcbe_p]nrigaﬁe ohgcgmnlstoh@stto dlesprofestn gl 20 molecules
deitbed Bl Grwrhi gerepataHaE st Y dg iR i
1m§1ggﬂﬁtﬂiﬁﬁ§c§€y Sl iS00S @)%Wl?e ofsaﬁrufnﬁﬁl?ecpévsteﬂfé'\that it AesRble for

ol 1 gonucl ecati1des can sifply m xed with viral antlgens
chémicalradeplingto dligpsucleotidesu @iswcmﬂfan@dylVélﬂtf@@cndSIth e subject to

v SRS RS R it garrmed

adfuQartR6r IRinRdrduBjecBnd 3R Lﬁ‘ﬁlﬂh@&l described in this

appllcatlon are partic arlyvvel-swtedfor
ﬁ%'vat' TELEP b, IR HTV-1 polypeptides (e.g., gp4l
OB o Coat P Raa TG o i SHREXITY G ROlpehides (o p41)

canl bainclusledmauhle atninmeinbgenic cdmpnsuwlns obthel invegptivo.
ol i gonucl eoti des. Sel ection of an adjuvant depends on

[01353 subj e@inunogeie corapasitivais @an inchuelt extabpylypaptides that enhance the
phar maceuti cal 'y acceptabl e adjuvant is used. A
antngpd &} mauneawmmo o fpRRiHioS b fhedpyentign gr pravide other benefits.

Fo£e %a%l@qt 191?#/1 i)e a %age 15% hﬁ%pt | éérga%?fbdnﬁ%ﬁgt cluﬁg gﬁe prmore

menfitekdiskatle Cﬂokime farmlyl,mugem intezfergme i irtedaikofs, tthienmunogenic
i nvention. [0155] |mmunogenic conpositions can include

copPpEfionsdl )F}&‘e@tVP‘éF@ t hat enhance the anti-gpl120 i nmune
response to the pol ypeptides of the invention or

[0156dvi de & pesfe qusmentmorr@?aﬁgn%commnwa;an pelated

pogr%\lﬁglnét?c%eo%lfﬁ%mvent&?{ é%lélocllﬂlcﬁ‘ltde EI Vit {;)ﬁg:r‘l@ Fhsat %aghlggtgé Qr?[?y Gitfie

polydti€ledtadednty Deell. rﬁfcﬁﬁﬂ)cﬁmkts nisat faoﬁlhtammmgﬁnlac delivery of
conpositions of the invention, [0156] |In preferred
pobirpelaptifes e welbkpewn end gl %nﬁoapwm&je APl Gipgiaaees, water-oil

en&?élgﬂgzg&?&ilklgﬁ ﬁﬁg}:{‘ﬁ}d &%ﬁﬂﬁeﬁniﬂoﬁ%gﬁ k406e Bsed in compositions

ates entr
acmﬂmg e the h veaeioh NLipids are Iafnong:dmpnm tidely lnadd domepdniettatoé this type,

intracel lular_del.iver nucleotld S are,
ang,apy Qﬁ(ﬁh@\ﬂ/ﬁal%]ﬂf hipids Qldl)é/plglf‘lﬁrpug%ﬁ’éﬁﬂ:@ 9 ¥pP ¥e({ with the
P"g’ﬁlﬁaﬁ% of YR iReritioh. gﬁi 0*1 1Y, 2880nif Hbiﬂ@ taﬁ*y I‘éfé?reﬂ MpRgSrred cationic

imers, any o can used
lipdrtsr'rmiadet Ndig2,3adiokeyhixyipromyl ;- tn,e,nrmmmhlnylmnmonum dydorde(DOTMA),

o e R e eSS AR Sl 0P

%ﬁﬂcf&@h&’émlaﬁﬁﬁg b¥chBafag in Hﬁ&sﬁbﬁié@ | a%Qfehc‘ilﬂ)‘éd Qbo¥e®r polypeptides.
iInvention. Typically, ‘cationic lipids are preferred.

frerre dielg d to dendri hich
17 or 3 G i Pl By ElRes o complanad o demgmers, whi
caf bé asddde tabXTdE]ls. Dendrimer polycatlons are three dlmensional, highly ordered
oligomeric and/or polymeric compounds typically formed on a core molecule or designated
initiator by reiterative reaction sequences adding the oligomers and/or polymers and

providing an outer surface that is positively changed. Suitable dendrimers include, but are
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di ol eoyl phosphoti dyl et hanol am ne (DOPE), and/or
di ol eoyl phosphatidyl choline (DOPC). Pol ynucl eoti des
w@2mw4alsed be entrapped in |iposones, as descriPerUsivovel8672
for pol ypeptides. [0157] In another enbodi nent,
cleotides are conpl exed to dendriners,

noghwtsétq;s@arbpbst AEmeEt andgyapgus %féﬂ&meﬁsplmatr%aﬁ%h%ds for the

prgf o288 ugé SEREARRLs tol'iht%ﬂu)ée Bb! ﬁﬁﬁéoud@k in@@ BB 18 vivo are well
or polymeric conpounds typically fornmed on a core

knowhea thoee of skilk &i Greatteaid desdribedindetiy, foréxtampde, iiv 8CT/US83/02052

I t on u di h i nme d/
o PSR S e A SR 40T B85 957 4 50406t
4,P8 751 ¥ obY sshangrd;7oSuigdsalbe. gandedinerss i ncl ude, but

ar é 49 WO 2004/ 110384 PCT/ US2004/ 018672 not limted

to, "starburst" dendriners and vari ous dendri ner

Pol ¢ afL RNF Tl idCsmbb&tiofy €parati on and use of
de g?. '4%% g&g

eotides into cells in

[0¥3810 ar € MRIihmundeMic ESmbpHPSEsOF tifdinbéntion chhBe & 10366 to
described in detail, for exanple, in PCT/US83/02

gengrateld, sp12@apeaific muneyrespnsa §6an aniBER Irpaunagesigomppsitions of

the4 1nggn72tiq§1§cgm b% g%mi%d ti ’tlg%;'ﬁrgggiy an?'{ §¢ e?dé%?l %E%f adgmmstratwn as

debdmed of gﬂeﬁﬂéﬂﬂé‘t@l@ﬁbl@)w@n”p03| tions [0158] The
i mrunogeni ¢ conpositions of the invention can be

[09%@'OyedIh%ne&&B&mﬁkﬁt%n%&%%@bé&ﬁ@&&hﬁmhﬁﬂH@ﬁmhﬁﬁﬂ&@&%)m1
in-an ani mal . | munogeni ¢ conmpositions of
animal éo gémmate antilge] 2Mantivodicsreeg], ansibodies nsefwn PHV rgpRArch.

OPfene bt o fia SHE R TRV BT ERHSRER. Mpmmas .

roddHi) RABRE| foakOSHRep did Phreiptefafléd.ni stered to an ani mal
to generate anti-gpl20 antibodies, e.g., antibodies

ful i o
O 1 SRR b AN Bl 0

mt(rzanlg;scular n@@t&mh}antr@mblgoi;ypegm sntosarsaemle emlma) (@g ea mouse ora
red 0160]  Pol ycl o Odl rai sed b
F ﬁ@tﬂ{ artheR optamne ggg)nbpltoo ﬁ:‘[lrp Blll gr m t%e am){nal The
tedhﬂi(ﬁl‘éﬁ hé%'a)to %FHdu@@ Ebl?cﬁﬁhl%ﬁ@&dl&eﬁe bR Fel§ Hbic%ﬂ%@ in the literature

animal (e.g., a nouSe or a rabbit). The anti bodies
(se&r e gt h@th@btduﬂmewnb}ogm 'tﬂrmtlgranf)Ae@sqrza%ﬁl $mealtDioses of

g e s St ool i Bl RERE a8

Poll 7cféhal EntibodidypkdtResd BY tHeauhalk estybe fuﬁh&%iﬁiﬂddnf&fexam le, b
Antisera Wteﬁ%Srml I %%ses of I munogen: Miultiple P>y

binding tecendredutianrfyers rinaHsx to whishdheepolzpepside tawhich the artibodies were
ra1g%(f @ogn% 8’?1‘?1%?5 of P]?lkl ¢l oenar{ ﬂgnaog&p?f VarioBS &gﬁgﬁg te%nftqﬁgs for

pur| or-exa

publhﬁﬁﬁdhgarﬁi!lbr@ﬁﬂceﬁtﬁﬁd)roﬁf pol@dloml, rmtvfdll)@str@oﬂtdaldhhl fah&bodws see, for
peptide to which the antibodies were rai sed is

|
exbioaiedColfes 6t B ISRT) Wit B, G ecTa Protagals Indmspisioma T s
mitAndand techniques for

[0161] For many applications, monoclonal anti-gp120 antibodies are preferred. The

general method used for production of hybridomas secreting mAbs is well known (Kohler
and Milstein (1975) Nature, 256:495). Briefly, as described by Kohler and Milstein, the

technique entailed isolating lymphocytes from regional draining lymph nodes of five
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purification and/or concentration of polyclonal, as
wel | as nonocl onal, antibodies see, for exanple,
w@iosgansg4 et al . (1991) Unit 9, Current Prot ocPdBHUSI004/018672
I mmunol ogy, W/ ey Interscience) [0161] For many
applications, nonoclonal anti-gpl20 antibodi es are
sepgFaie e¥CetDatiThis, DoRlariag colst Hdusias thercstls BrGRREE-dn Hybridomas

we%v ﬁké e%lg%rﬁ%r]@%{cﬁkgpg ?ﬁe{ﬁ%%g ﬁ‘fgﬁk"l‘“‘@?f@éﬁﬁe& léglg S}ﬁés. (%h(ilrmatmn of
spedifiityi dpeshgn Ao lkhebe acvdmpliblsddaising rotigne dcemhiriggehniques (such as
theFegl%gthleTe]‘ngglgi ?Itlgﬁuqqr)]s\%gl%ggsg;; %%gﬁﬁﬁsgg‘g{ﬁ&égﬁ%é th%re?elrrrl]elznr%gry reaction
P oL A e, P el T w ¢ hoSHEm 1 o0

[O]t@ﬁg{ ! ggg% te; 1'%181 féxﬁrﬁlgﬁhe%g cl(?::]e roglgoﬁ% (!)fO[He veﬁltncgr# Pa%ddeelﬁed as

vactRes ifbi éﬂlﬁmlsﬁrﬁ@cﬁrgtoﬂi%iﬁla‘ﬁ sQBJréctbeIlﬁpﬁCim:lhﬂ ﬂhﬁd)miﬁ)lsiﬁ@ns can be
routine screenlng technlques (such_as

adminispersd 1o Heddyaknihe ameb Hifegied with FYV-1 Euleésé@fa the gisk of, or
prevgr%T ﬁ{féeﬂrt@g t({aﬂ?)?@(gg]ﬁ'%mﬁn%?&%po rindlk’z?&utaﬁfsﬂcﬂs hEnMAD

professiomals] paliee officerd) @nd fivefigliters coald Heﬁefusfecdn @sophyhacm nes
for adm nistration to human subj ects. i

i cul ar, .
adpstEabiRp O5 VRGCHIsS OF His IREntighml H? g?l@?%%ﬂ% C?ﬁ afse %a a@mgustered to
md‘{\@@uﬁg @hBQke élfg ?9 et @vﬁh ﬂ]\é‘ il tuf atreesﬁﬁ%%let tB‘?n(Fdn% kn fthmune

revent, ection (prophyl’axis of
respmriwc(seecmg Sdlh,dﬂa/cumsﬂéb@ﬂ (388 Deaid EBalk piraif Ssiencn)5$34-847
ters cou

i ce of f

A0S pacie i viceiien DTGB R fat B arection for
e IETY o I CROBRSLARRCASE AT BRI €08 brosrsin
andfot caawrprositle ptophplagistagaimsiinfection withnadditionddpdhd etrfisse

e.g. Salk, Nature 327:473-476 (1987); and Sal k et al.

Sci ence -195:834-847 (1977)). A so-called "therapeutic

vacci ne" 1cdmmumsidenicaf @npbsitiend €ontaining Pebipeptidés or

exanpl e, by inproving the subject's condition or o
[0168bdwi ng &lwc@mﬂbasﬁlmgmewmoamoe@@n@rﬁaconmdﬁmly @Chmmstered

by POV de pro Eé{lltax S al.nst 1 afectl o h
v Rt B ek o ARG Mt o e Ryenons,
etcBOAMRRRh g8 ver) @k68dh BaleyRepbiide shararkubigys QE@ Bbtemplated.

conposition are conveniently adm nistere

Alﬁen}a@@@ r@ﬁes(lgc]gde ora) pdrpimistrati o (tablats ead drentdie) and inhalation (e.g.,
usfn? H)] ggg 28 %l é? £\{/aélﬁ1§lte { E@{Jﬂeﬁ%? ﬁ{llulfl (?H%u?%&'ﬁg e 1yo ﬁﬂﬁea Pr

aerbbdlize@ forsnBdtEms ql’lﬂﬁi‘ﬂphdé €&mposhil dng mitdit dlsoebe allmhﬁ&tered via
i nclude ogral administration (tablets and the |ike) and

Hﬁ?rﬁﬁﬁleﬁtsr BposoEley, immg@rs'ﬁlgu%%wmpmey (UG- g preother
p%lélg lﬁgeedgﬁl%rlyngﬁgfing g{ Eﬂx’r}__@] ﬂeﬁ9§ f‘a ﬁlﬁﬁ@rﬁ' 1hfr§@%ﬁ§ fnto suitable

ypepti e CoONposi

t1smy(@blsas bleodyim ni stered vi a

[0164] The vaccination dose of gp120 polypeptide administered in the immunogenic
composition depends on the properties of the particular composition, e.g., the
immunogenicity of a particular formulation, administration route, immunization regimen,
condition of the subject and the like, and the determination of a suitable dose for a particular

set of circumstances is within the level of skill in the art. Generally, doses of 300 ug of
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m crospheres, |iposones, inmmune-stinulating conpl exes

(1 SCOVB), or other mcroparticulate delivery systens
woroogusi3sd ned rel ease fornul ati ons introduced PEI/US2004/018672

suitable tissues (such as blood). [0164] The

vaCC|nat|on dose of g# 120 pol ypeptide adm nistered in

P HLPOLPARNIE @AT RIMigEHREAR e aRostRsEHERS. BNQUSR PRilEied d9sescan
range ff Jﬁ? abt tlb f‘#ngg%?g&?lntdtﬂ%ﬂon &nfd dOFésnﬁtmde of this preferred range
nogeni Ci ar ‘fornu

ca@ﬁﬂuwfﬁt d&jeh @it grodlih€partiowibiniozatlation, radgiineationcongdi (bigQn
of the subject and the like, and _the determ nation of
intgaausFRlanY @S owbcy aReoys h aRd Primmmmizaliop regimen; Lliffgteaidsages can

be et G st By L o Sl i P REBb s«

relgive?Plapgd dagze b b Peinpey inadulbtiorsindatheroboast evithaslatively smaller doses of
referred, although preferred doses can range from
ERYH%’@Pl nmg per adm nistration, and doses outside
of this preferred range can be useful dependi ng on

the particular formulation, adm ni stratlon rout e
(e.g., i2a timmunegenic Compesit : gy cleotide

ni zatJ fferent dos es can
01¢3T s s B wﬁgaﬁﬁwﬁ’ grmua%e&rca%qn&a%ﬁﬂwﬁﬁ BE 2 gpgntion can be
el d é}%@é's AR A ﬂ&)’lﬁ}eg idin Vit 3 hgl%ﬁfctl t"ﬁE&%y dRSifing an

I'n-a primary iInocul ation and then boost
imnehatdspehsg agaiaki the comsled polfypemide2 Bepmmﬂfiﬁ,ﬁﬂ i dmi Reshef, L. [PNAS

o3 oo OabdBsT PG b i rA RS flwice
1nt92fpeﬁfb%ezﬂm/?? B PitraG@idubl§ (1. € VB! B8R ub@IAKPE S $cdild be expressed.
encoded peptide in"vivo, in a subject, thereby

Theliing |1m1¢¢tgmanf DNmmpeesme@ Benters impuderresulteran theowtake of DNA by the

m Gl BB Sor SR aRAbis™ snaPRLBERS T e r v R diere

mdifthined Bpi8emhlly Anddidot teplicae eSths@qt%ﬁﬂy)’pe(rélstht)expresmon has been
intravenously (i.v.) or intranuscul ar .m) could

obgrsvesaies s 5 d ectimeinisketptal mpecde @forﬁtSOflstm @;apm@smwcardlac
musglce ks, | W(%(ﬁ ?%dﬁi(wc %d 1§§b Ps%tnﬁgg 1%%% & I)f Wd %éle@ﬁgl)e/otldes to

Y& el an préssion o e pro ern enc

va&h@n&%%hebﬁha;plasn1ds were maintained epi somally and
did not replicate. Subsequently, persistent expression

[016} been vLeReemeatbddhilvailatit fdrf nﬂnﬁfdubmg polyrekRbBE& into animals,

muscle of rats, fish, and primates, cardi ac

angrthecselecadn pha suitabipoogthod nqtmﬁtucmg a prog@arpetynuiclgetide into an

anigaf iR eC RSP e B hihahdie, 1B Eb AR pn o o

mb@f@@@ﬂés%a&al vwwpb@péﬂcaaﬁlﬁ bBYipe aPdvwill Drmo@d@GHEinto the skin of
sefection of a suitable nmethod for introducing a

mipeahaa bean arovpn foyelise angitB @l ankbediesin thgmingt A iet Wiljedipihas been used
to ra sf(l:cg\éﬁl I%tlsc%%< fét!o Fﬂad]mtaﬁﬁlﬂ {iSSugsoJ;f 1%%’9&181211& r1ﬁtravenous injection

t'i on
of a DNA.catlomc liposome complex in mice was reported by Zhu et al., [Science 261:209-

211 (Jul. 9, 1993)] to result in systemic expression of a cloned transgene. Ulmer et al.,
[Science 259:1745-1749, (1993)] reported on the heterologous protection against influenza
virus infection by intramuscular injection of DNA encoding influenza virus proteins. WO
93/17706 describes a method for vaccinating an animal against a virus, wherein carrier

particles were coated with a gene construct and the coated particles are accelerated into cells
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m croprojectiles coated with DNA encodi ng bovi ne
grow h hornone (BGH) into the skin of mce has been
WG hawn1ased el i cit anti-BGH anti bodies in the mPET/USRNE018672
i njector has been used to transfect skin, nuscle,
fat, and mammary tissues of living ani mals
of amwma@e ABEs-VElgeiiy nasHlation obplppds atsing EenPigY8 o pshanced the

e , [
SRR s g Q2 o e 5 i, 12
7918797 @993 0 predunsably bevadsd sfarsemereefiitiemer ofddNaAl t;ansfectlon and more
Science 259:1745-1749, (199 re e, e .
effq[ﬁ:gy@ PRILSSHuSepial PR BY id%lhdr(glétﬁﬁ%] Pq)lwgqc{lféwglg o(/tﬁqp dfavention can also
be fn P?&Je'd(mtobaysuhj%u W&%@ﬂhoﬂ@hﬁﬁtﬂ Aokt [N SRGRMkBS,

uenza vir roteins. WO 93/17706 descri bes a
elecrtﬁtﬁwmohonuorammcnam itragsductiam,i ool fusigm DISAE dextirany galc1um phosphate

wh h
pregigiiatannipoktion Auenne Seramy o P BA Ve o Meh Bt g o-e. Wuct
'J”BRﬂ C(%ér& 287: 9\6‘@ %@Q%%O%‘lanﬁ’ﬁm USBRAACRIREIR: 1480180624

Hi gh-vel ocity inocul ati on of plasm ds, usi ng5
(198@)eﬂrhmgum et aleflvandienl Patent Applivatien Nesp8haatl, dtledrMge 15, 1990).
(Fynan, 1993B, supra; Eisenbraun et al., DNA Cell
[0187D! ., 1Zhe vaRinafibn dpAFIp) 20 polgsuniadidy aleizistereddh the
greater efficiency of t ransf.ec n_and nore .
lm@ﬂn%@m\ﬁ@waﬁ@e H%f‘r“élégﬁltﬁ%ﬂl?f&}??‘ﬁ?s foftp PR fiprosition, ez, the
by N} dr@iRisG@RoRtob®, imfh ti
1m]§8{7(¥‘%g gg,tf t olcgfaé u(%%}adéatﬁ%%y oth gr rr%t hods ' ng\%zallgn regimen,
cortdittoradiftthe sutgect ahd &mslﬂqecanddhc deteﬂrmuamajp@fraaimt@hle dose for a particular

m_cr oi nj ection, S 0

set @& GHPHRStaNSH 5 %ﬁhlﬁﬁl& hdog ﬁHﬁ%?} pﬂr{' ;t??n&ﬁd“fgﬁ%ef QL by 1 to
deePMiniRehA6n bk éd eDiff&res.d

abc(dﬂi@@ﬁw e%p‘ﬁd) ?Ql)yp%ﬂf ef'f)e PR E6n b 3)2%9967 11 Lt osages can
be Wbdan d s¥ries of .se@icnltial 1@h@ﬂat1®53T1msﬁ gln_e.gqsagwnel( 11193 gylrmmster a
relgwgi}zlagfléos? }q %Bl‘lcl%g]%/dilrl?%lla@%%%;l t Ifgt?\}nt@ﬁela'\l?vely smaller doses of
gp] 1mkl&ﬁd@|ose of gpl20 pol ynucl eoti de adm ni st ered

in I mrunogeni ¢ conposi tion depends on the

propert| es of the particular conposition, e.g., the

| munoges] GinfuffarforPRedibfen ar for mul ati on,

adm ni st rat Foute, 1 muni zation regimen, condition
[01&8] t he Sqlﬁbgﬁu(ﬁ%ciﬂ&%ﬂm&fﬁ,re@ﬂﬂsddm bd%teﬁcffmeﬂaiyl a8 odfnore

a sw tabl e dose for a particular set of circunst ances
indcglatipnshdfrant sabjepiewish ammgw@genwwsm 0 @z@ﬂew%nqoy A first

abo 4

B BRSPS R e
“b&chber iR uligiens. ? chﬁl)sﬁee iroeglatibnsseae@ily eathance dteuhamilmmssponse and

Thus, the practitiogner may adm nister rel ati
1mnamg@t1%%lmwsan®mhﬁalayleﬁ%@8@1P%Q%t%ﬁﬂ%?ﬁﬁﬂﬂpﬁé# PSR . Any type

oY B BT 958, OB o g g ot

1mﬁmh2z@n5merhlfsl, forieRmmple, mesmnmmgemamoh@ogtanm ceutemintgy one
or nore inocul atjions of an

polymreladidesi(@ e 8hd ggps(-fighvegfva@qpéa 02 \l}lwpyedﬁmn Kap bp uged for a primary

immunization, followed by boosting with an immunogenic composition containing

polypeptides of the invention, or vice versa. In addition, a primary immunization and one
or more booster immunization can provide the same antigenic gp120 sequences and/or

different antigenic gp120 sequences.
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i noculation is terned a "primary inocul ati on" and
subsequent i mruni zations are terned "booster

w0 p@wei@sd ons. " Booster inocul ations general | yPEnnszwo€018672
t he i mmune response, and i nmunization regi nens
i ncluding at | east one booster |noculat|on are

[0399%f er r edn ampremiBipRy engodimpeninoyeiable iBEéation srgimen includes at
1ea8kecﬁ1% }ga?at@%) a@i‘a}{s Qﬁh %ﬁ@gr Fnl%%e &Hﬁﬂdﬁij CBhRBaﬂéﬁse&f the

Ui 23t T on.
1nveﬁ>tﬁmf.} stith zOfchﬁth@bmlaﬁ@l beﬂmg ydmmhsaﬂécﬂ these (han gboutawo gpreferably

virus-derived vaccine) of the inyentio he used
thrgao SN Fgre TRARTARLSEF TSt oot o5 1 ot HS 7t h

1no@ﬂ1ahgﬂuﬁeﬂé?@1 nf tROMRAShduBioh Qyﬁcﬁhlﬂicfg@ed kP ﬁﬁ'ilﬂg%ﬁef’fhe second
the I nventio

or vice versa tion, a prina
inocolation,zatlippefemhly moe thar abvot Bvédmosthe mftenﬂm iirst am()outatmamnore

R e L e S TR
pre?&%l?%%@%l@i’t%hs o AbER onk YA hfRX BIEHSY MoQITRRH. Rdic

a suitable Tmmuni zation regi'nen includes at |east
inochiagenstyandthe thmdaxﬂ a0 deaigalve tchenbarceghe malpject's "immune memory."

Se%g"g ALl Zﬁp%ﬁ »’%%as%%&%ﬂ@?éﬁéﬁ%?e’l? o0 "about

two, preferably three to. eig and nore preferabl

lﬂlaﬂbr oxi nabeRrJequaey of %@k@la%uorl@maﬁ&tqrh%hqsw S8 formuthtion, dose,
reélrg&‘f W Pk ¥k, cqﬁrb%rd%}eﬁﬁlneh tEI?h%Qh RCH BRir? Rrohthe subject and

m ni st ered several nont h e second
asshyiag ahabodyrijtem midripg €fecroatse pf theriemumazratiah pudgrimy élternatively, the
e fi.rst. inoculatio fera

ft
T ] Gopuiafonsign ba anoniloRsin T ARl toelpps, IRy the Clinical

coﬂd“t‘i’&r%iathé bieARIbENBRItEBA ?or tRE @ésﬁ%@ Bit¥ctadg Ubre%&'[ﬂn of HIV-1
months to about one year after the first Thocul ation.

1nfézémncmt ipcogressmautb #IDSnEngreyement ithdisedse s@tediee. abdustion in viral

loa, é>r ﬁfﬁl&}el%%ﬁl tiz?ns%ll’]scslon thrjeqpﬁlfc d el%tB l}gln&c@a&@g}sgp Igg{‘tn"ers If such
mohftBfiRy irdRAtcd ot (vREGnatibA 8Ddub-dfik{d] thd Bgbjest Ran!BE YoSed Whh an

vacci nation paraneters chosen, e.g., formulation,
addipem doser@gmnnmomc eqrapasition, aedihe Uecqﬂ@qtl@mmarﬁé@tw can be modified

al i mir b
i L BSAOR B BB BB SR DL 8. o o of
pllﬂwyﬁ@hd@ Br Po19QicAdBLidAh @bNadjiviet Yan Bdi@credsedeh EEIZO polypeptide
opul ati ons can by nonitored by conventi onal

can be bended |0€)ﬁ0mP1ﬁée 10} 48 IBPUNOGYIHR FATIBHPISteIR, I@ét@}l@}l@rﬁf 'S
@e desired effect, e.g., prevention

adlg’f%l%ifa\}oﬁ%l? atnigon or progression to Al DS,

i nprovenent in disease state (e.g., reduction in viral

D'l oa(l)di [hb duction in transm ssion frequency to an
1 rtner or partners. |If such nonitoring
indi cates that vaccination is sub-optimal, the subject

Ca”AbeD&Q&%JIF& hiifodils SHflic fof Bp 86 Pold heh (THBLNAHE Tintisual

rmdﬂ]imﬂfideStruaufrashl on expected to potentiate the

i mune response. Thus, for exanple, the dose of
[0171] The invention provides a diagnostic method for determining whether a

subject has producéd antibodies specific for a gp120 polypeptide of the invention. The
method entails contacting a biological sample from a subject with the gp120 polypeptide of

interest and determining whether the sample contains an antibody that specifically binds to
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gpl20 pol ypeptide or pol ynucl eotide and/or adjuvant
can be increased, a gpl20 polypeptide can be bonded
w@roogonsBexed to an i nmunogeni ¢ carrier protei PCT/U820041€18672
route of adn1n|strat|on can be changed Di agnosti c
ds. A. Detection Amtlbodles eC|f|c for gpl20
thq:giﬂ% Pptipgrddan The samp or:sds‘ﬁmflil% S @1& | éonfaips
ant]DidsM¥&GNE LR mk@c;nﬁlgﬁlgﬁt?y ﬁ'ioga @191518 & Gttt g, dsfe m ogglgsma)

eter][n ni Pg I | ect as produced ant i
f [ :
[Of@ﬂ;g dl g nAtncﬁ Z@Eanﬁ ?Anééal?l:u%tde%%tea anhﬂ)? ghcrlh\‘fﬁ:{yd' i rghe s-ml%le using

any‘s uba ﬁ@mbw dﬂwdlhﬁn@m 2Ompedayqaepised . gnf Ulsn Pateast4 %@241
et her the sanple contains an anti bod

Yy
43Tl 0 b BB FTHARG).L B gm0k 2hGguRoassays, see Methods
in PATREO0PYoRITOTE ALE0HRLE SR HRED! AR, odl AL Pfess, Tnc.

enpl oyed can | nc e any tissue t cont ai ns
Nean¥otkodDe3); Basit ahd Chaih] onvedognTthEddieo Stites s Terdeds. (1991).
fraction (e.g., serumor plasm). [0172] Anti-gpl20
[omsq i bodi g8 aGandRa sdpd-pRtR oA/ aogp mwyﬁepeaie offinte&t can be
npl e usin any of a nunmber of well-known
affnwhm eagls@\pgaseée act ag agapturg agenthatdpmsobilizs @ny antibody in the
7 ; I
safpyls Bt b s b0 ey 28BSl erfifs Bthe piiogf REIERR separated
froviofregentbody Am tHebaiptshyi nsifipld widhideogsp. Asai, ed.
Academ c Press, Inc. New York (1993); Basic and

[0ﬁ4gnl cal Hmﬁeés@wtyﬁicauﬁ%mo%1ab%1mtge§e1& ta §ﬁémf1(§1ﬂ§ bind to, and

91). [0173] In a standard solid-phase format
la@b Ilzef)blpdingp“epml@(efouﬁed hx deapl2Cpelypeptidafand fex alttd)Ody in the sample

o o Bt R e RGP oAk Sp R Il o b Bl ncirct,

caf)Bd éRpRALY.PEO éx@ﬁ)pleB@.l]zﬁbél@lrﬁntlbﬁliyspéaﬂwtfbﬁme l@gemes of the subject
separated fromfree anti bodd)& in the sa

beigigrignited coadie usgd &t lapel apg aydhody heund 595,% &313) Rhpsg. c@rheg/ polypeptides
ca @é (?P’Sp?ﬁh%@?}%]f&]ﬂgmgqmwﬂnggl ?\ﬂﬁqcéd‘ S % idhs rk%ﬁ% Qs p@i?ﬂepude A or

I 'ng=conp or ne

poP@kptie G intty Aftbaumed an theklﬂﬂ:j/mg ﬁgérhl e Thesﬁmoeypepﬁ&és drénormal
specific for the _gp | ypept y suitable

consatseqmtsf@f thg §%lbmallw>fr s@@pf’ OPanh%nCFe‘é@t Thex SRNIBH aSHONS ekt
im0 FARTRE i LR R aGh IR o8RG LR i L Wficpyof species
(seleaimierﬂl@')lgmmralbetch]. (l])mﬂ)? Imman?ciollﬂ Fll mmaslefg6ﬂddezﬁkerstrom (1985) J.
th ol B2 A Rinsrant 1Bk spidSede decteramibeps v rect o
la&ﬁlnﬁgﬁiwgbﬁod& SB¥e Blveide used as the | abel i ng

'ypepti des are normal constituents of

[ogﬁsj t cel | "[Vﬂ%l ssc‘ayg of ﬁl‘isr ﬁ%rﬁftﬁc&?@ coge"’&f@g &})ﬁve—r&%ggﬁ@ &chuantity of

rong geni c reac
anti{ppUDO @ﬁtﬂi@dbr) ﬁbc@ﬁﬁﬁg aﬂsttarfd@ﬂﬂ etBody well &noveui icethyseodf skill in the art.

T hsé%%rticular method of scoring will depend on the assay format and choice of label. For
example, a Western Blot assay can be scored by visualizing the colored product produced
by the enzymatic label. A clearly visible colored band or spot at the correct molecular
weight is scored as a positive result, while the absence of a clearly visible spot or band is
scored as a negative. The intensity of the band or spot can provide a quantitative measure

of anti-gp120 antibody concentration.
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(see, generally Kronval, et al. (1973) J. Imunol.,

111: 1401-1406, and Akerstrom (1985) J. |nmmunol .,
wAa3B4/1AB80- 2542) . Suitabl e | abel s include t hoSECT/US2004/018672

di scussed above with respect to |abeling gpl20

ol ypepti des of the invention. [0175] The assays, of .
[0¥736's i nv & predeires enkedsments (IHEnynoasseysAscoidingigdhe yveption are

anggﬁrl%nﬁe%vﬁ tgﬂec ?‘iﬁglﬁ%ﬁv&]ﬂ?gg}éﬁose o$9s lYlg are 1inhcroscoplc

stractiires infbgrated ohiocsilieon tlmttdmﬁd)ntﬁmsmamcmlg opmdall a'ﬂldlifﬁl’ildic elmments

the assay fornmat and choice of | abel. For
wilheedeBioniol Flowiag sonveRisnheeteqtion &4 a%enaéyfg Lﬁ’éFfi‘t%lieﬁtg %@wmplary

qu{e%ﬁe%ﬁﬂggf I’orers dHee VGQ%OI{ RELEPLYBL{’ in!llﬁpﬁltﬂe\ér array. This
early visible co ored or spot at the correct
armayp isd:tasd:daon chemahiechaicat ecteaicaof apq:mailyt desizneeé silicon microcantilevers

ile the absence of cl earl ot and is
and st A oS RL ARt O iR ARy dsFleg g SRetbated on one
sid®Rth @ﬁi‘%téi’l’i QiitiH6dyR afiSEN driTRTA ¥ %rH@Iﬁsé‘ﬁa%ro@d‘nu%tei‘ wiPB&f when it
anti bo concent rati on. 55 WO 2004/ 110384
is mﬁsddsz@mmma@Vimalr{mgﬂﬁ]compleme@taey meteceleb Oldiisreentdéng is caused by

unoassays accor di e lnventjon ar carri
theTPMECRHE STIRE FOEREanr Shibk REdTEGen) afiel frRidr fthgdesrce o
beRdiflg (HeEleOSEORIIEWs ﬁidébiﬁélﬂérﬁ%f ket SAdAE 8Fc@RPIBmShiatE@Blecule bound
th % conmbi ne nechani cal, optical, and fluidic el’'ements
to thietrhicesicertilevasi cs, al | owi ng conveni ent detection of an
anal yte of interest An exenplary MEMS device
swtable for use in the |nvent|on is the Protiveris'

2 HzUat S Witdy b Disadfidie Btructure
chenD nechanlcal actuatlon of speC|aII deS| ned
[0E7]i con rhbeiwsaren psg @f@ldeaﬁdh@@@&t@qn &grdegamining whether a

bloqgé‘?aﬁgbﬁﬁle%orﬁ Q%ulgneg{ c%gl%r}}s' a FP%Y epggé ﬁﬁig % ﬁndléﬁhf Eolgnucleotlde

en€udind\A gp¢PorRiino amquuema Rhirketegied ity inuben dhsmﬁﬁadb dtfucture.
is exposed to a solution containing the conpl enent arc%
Unysyad disulidephugtupramay Frpresenic (L8 smission PhenqtyRem gesqciptedwith new

1nf§&{cfn§%§a E(# qgé\xﬂ\vag'lahpoitﬁﬁ/ }f' lgglkﬂﬂat?o\ﬁqgé\hrﬁpﬂn%ﬁka The method

ecti1on egr ee of ng ( ection
enialls assaying dssaapinior afpolypeptadenoniprisingc onppalymidlevtide encoding, a
rml ecul e boungeH %Cg( the m crocantil evg . B. Detecti o
8PtV seayotpe doriu ENJRSS WP BT BIRERUATEITS 1S3 HGSHé ORE PLEICE

folic%?iﬁ%koﬁﬁ@ns‘ Vel i 6 q3prayi Pé%?z@? 3139 t2?9 W 59’63' 331,

termni'ng whether 'a” ’bi ol ogi'cal’ sanplé froma
378 lﬁﬂ59¢18 @odh 45 ; remdéor (o)l inpledxsi ate o nireiglditgonah nyteine gesidues at a

pobia atbee i ths oY STFEaRsationr 2l 29 04" Sbr e 020 (Hadti196, 205,

2181 28l 23g1@481106CH 31, %7ga3’85r @Pg 93814933494, 489311 S$032508, and 510; as
phenot ype" ‘associ ated w th new  infections or a major

numered drana the MNoteriinal mathiogine ofigpit20drom theNdXBh2 #nain |0f: HIV gp120.
In BT B S R ot Bk Aaged GeeedaRarAape having
on&or more additional cysteines in the V1 domain or a subtype E gp120 sequence having
one or more additional cysteines in the V4 domain. The diagnostic method of the invention
can be carried out using any assay that is capable of detecting the presence of, and
optionally quantifying, a polypeptide including, and/or a polynucleotide encoding, a gp120

sequence with unusual disulfide structure. The sample employed can include any tissue
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gp 120 sequence that: (a) |acks one or nore cysteine

residues at one or nore of the follow ng positions:
wh2004/110384.19, 126, 131, 157, 196, 205, 218, 22BCT/BSDN4/018672

247, 296, 331, 378, 385, 418, and 445; and/or (b)

|ncI udes one or nore additional cysteine resjidues at a

expeetiditp eantainraepolyprptide Meluding, ehpelyyrdeqtide srgeding a gpd 20 amino

il gaithss Copbhiyu Vool i yagth s Sygur it sumplea

for4898ry501, 503-508, and 510; as nunbered fromthe
N-term nal nethionine of gpl20 fromthe HXB-2 strain
of H'V gpl20. In preferred enbodi nents, the gpl20
sequenceli s nep120 PolkbypeddBagli2lssagguence having one
or nore additional cysteines in the V1 domain or a

[0158bt ype Hingmﬁaﬁbssyscane paerdipvmogyy converient formieeection of gp120

addi tj onal ines in_the V4 domain.  The dla
poliaemlss SRR Ao B OBRIAE TR depedapSSRn sa’ﬁlep
o B o1 A b bopBlel, 8 MR R A oing systems, are
essamtiillyrasalepaibgd abdeowitll eespent oaldeiegtioa of pnﬁ{gplé(bamdmdms

wi th unusual disulfide structure. The sanpl e enpl oyed
[017an i ncl Peferaetyinimesoassayb foMdeiatidd §112BGblypeptides are elther

PCT/ US2004/ 018672 ected to contain a pol ypeptid
COIPH%tltlY&l%@On‘&mlk%‘l“yﬁu@g’é‘&mlifé‘%ﬁ HBRAASSAYS G Ssatarin gich the

{

am?ﬁﬁt%f%%ser Eﬁ?gep‘?ﬁl@‘ggﬁﬁaf@ a{séfyggﬁ'c%ﬁgbﬁ &?n%'aaﬁgd Hfr@&fy qh
comgpdttDePssaypeahe hutouiBad e lzx‘smiyp;epﬁlﬂ& #iBihels amphoamagmechmehrectly

by By e P BEOHA A TS LR By Re et igd (or competed

rfrl&hltll{@s cdifg aﬁgg&l};jer ations for conducti ng
|nnunoass§§s to detéct gpl 20 pol ypeptides, e.qg.

mat s, I
[01§9£ cribe GA %8@1‘89% ?1%1%1? g{sgﬁ‘e 1 e ag%fyg ﬁc;ltgciﬁ 19’ Tl}ac‘fonal and monoclonal
antébvdiesgwhiza cambe padivesl, fc{rQﬂ:ZﬁblePasedeecnﬂmdi dboweinoassays

for detecting gpl20 pol ypepti des are either

conpetitive or nonconpetitive. Nonconpetitive

I Munoas22yp120 PoRatdystiddiBakidcAsshhe anount of gpl20

pol ypepti de bound to a specific antibody is neasured
[01(3[1] ect | y gp120 papmypidotitiesiancading gp] 20 sequerros! n]narmfte@zmiw unusual

peptide in the, s le is asured indirectly
dlsH’é’é’é@FrPﬁt}fet e SRS dogtoteskbas Ry SReEitsdiivaidizption ¥ o Sftabic
nud8k 3691?%61@&119 o §5|.n§t9§ gol RcICHIBE Bk nRYBY hcifl EﬁBRctulﬂeesspemﬁcally

specific antib O] Anti bodies useful 1In
hybrdizesdaasagst nualfloude sqqublyrel thata$ prassht mothe @pd2Zdpolynucleotide to be

derBEd Aad Haeenbn o5 oRSuBEaRd o e e ARG eal sy, dn

re&é}ﬂe%lam&raiu%gmp Qhy Btkadie 9&6%@&&1@&%@@%@%&9&%@@ to the
characteri zed by unusual

target nucleotide sequence.

[0182] Polynucleotides can be prepared from a sample according to any of a number
of methods well known to those of skill in the art. General methods for isolation and
purification of polynucleotides are described in detail in by Tijssen ed., (1993) Chapter 3 of
Laboratory Techniques in Biochemistry and Molecular Biology: Hybridization With
Nucleic Acid Probes, Part I. Theory and Nucleic Acid Preparation, Elsevier, N.Y. and
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di sul fide structure are generally detected based on

specific hybridization of a suitable nucleic acid
woridoeauides t o sanpl e pol ynucl eoti des. The nucl ePCT/E81004/018672

nol ecul e specifically hybridizes to a target

nucl eoti de sequence _that is &resent |n t he

Tijsgsneeu dn eeserard grabasimenfar sl £@ polyRecipriidep P@ég%%égwed from a
s RS BRLPHEl SR By L BN E81) depucaion

is substantially conplenentary to the target

nucl eoti de sequgne ifcIaQ%ﬁ%as | eoti des can be
pr epar ed frostalﬁ'p'Femggng% any of a nunber

[0%] et hogls, %ﬂnb?cﬂﬁl‘é’ﬁt 4 hﬁ@a?i%nq;aséi(ésséys' dAn bB s tto detect, and
her al net or |so tlon and purification of
opthaiajlyyobsifly alepl 2y mlyeptde bisdterest.dbit suich amphﬁyatﬂbq—l%ed]assays the

, .(1993). Chap Labor.at Tech n ues in
e Bftn e B g SR RO S et SO B 50 TG ARl Jiatica oo carred
oufNth §incieR ﬁlﬁ%@ﬁhatp Whtairs a JRRIe BBEl NeBhPlofierior 4 labeling
Prepar ati on sevier, N Y. and 57 WD 2004/ 110384
syﬂ?{ﬁ[/ S@Zﬂﬂdhmpﬁﬁmmnme}th@bnn@dde bnt gre @bélnmﬁcld to, polymerase chain

SRR SR S O 450, SR BB oo

and WAHIRES (198D PO endiiich avesd, Dﬁ(nd%%fén dt aC A 9FV) Science 241: 1077, and

l'ification-Based Assays I n one enbodi nent,

Bagginglet €4 «Jatlo80) Gawelp: éé%,aty@smwnemuélé@am@ doveter alaig89) Proc.

gﬁg}xg' %%{:ﬁlcllg ﬁ@%@é‘gg’( ¥, st SRAERARGL d&%@%??%at (Iggl LIS a1 (1990)

Prb& \NHAUIad0S ¢idBSAIST: 18TR) s PLR, aﬁdhﬂsertaeﬁméﬂceRsércl n an
anplification reaction carri ed out with a nucleic
[Offiﬂﬂ d prinekid (ﬁh%fralﬂ@'fﬁ &tbenife BRUSR) 8bIne g:p@@(?bol‘?ﬁucleotlde, any of a
onponent of a labeling system Suitable .
numbpﬂ offwedbknoorn fpahividt vé reotplidieatidnmethods gant bel emplogedl. t@Qyantitative

P el SRR el R ObRS RO Bbige » Fgua gy g o contro

seduRA&d sl the Ghthe pBBRrdNThiepbvIiBs h@ﬁﬁe&&l%%ﬁﬂa@&ﬂ%&ﬁbéused to
60, Landegren et at. (1988) Science 241: 1077, and

calixpieithgyBERaeaciion. Oeguioy prieeslsdr quartitativiedist ﬂtemrpﬂded in PCR
I|f| atjan t r :

P AL NENRR B Al R b0 i B8 e v,
(199@9),I|cat|on (Quatelli et at. (1990) Proc. Nat. Acad.
Sci. USA 87: 1874); dot PCR, and |inker adapter PCR,
etc. [0184] If it is desirable to determ ne the |evel

of the gp 120 jplyiyilEGéh-BasePllika0é a nunber of wel |
known "quantitatrve" anplificairon nethods can be
[0E85p! Oy ed NuQuad hditl aybﬂcﬁzatﬁﬁl?nrgpmem\&ﬂ{/e}s dofitaotives nucleic acid probe
si mul t aneously co- lifying a _known quanti t%/ of a
8

withowaimpls polyeifiratides wrden 60114%0@ aYP@repfth pERhs ant §0mplementary target

woBERYEE, e LB POGR gk BN Oy e i

The wacitictaaids \tieat Iﬁ@laoafcmmtybmddhpllems dCRhenRvahet a)\kISy leAving the

Qui de_ t t had I
hy}a@clga%ﬁ@lq%b é&lgs tsq l?f‘ggetqqtspf typlca nhrou ncrl]etectlon 0? an ‘attached detectable

label or component of a labeling system. Methods of detecting and/or quantifying

polynucleotides using nucleic acid hybridization techniques are known to those of skill in
the art (see Sambrook et al. supra). Hybridization techniques are generally described in

Hames and Higgins (1985) Nucleic Acid Hybridization, A Practical Approach, IRL Press;

58



(1990). ii. Hybridization-Based Assays [0185] Nucleic

acid hybridization sinply involves contacting a
woeekaissaci d probe with sanpl e pol ynucl eot i dBGT/URZNE4/018672

conditions where the probe and its conpl enentary

target nucleotide sequence can form stable

hybri d
Gatlpil Bxeskict(BIEN dioe Vsl dredSai /S9ceks P8P mnd Tomet al. (1969)

nucl,eh C. ACI hat .d ' . r .
RS R BT OB L B oo o Bt e
in THsse (BB ChEBS atdry FeslMidies ihBiodknises eed MobecalarBiology, Vol. 24:

attached_detectable |abel or conponent of a |abeling
Hybyidization Neibwleiofcigerabes, ﬁ&e‘élﬁﬁl/%?[-)quant i fying

pol ynucl eoti des using nucleic acid hybridization
[0%86¢ hni qudhe andeicrasichprobestused berpin fok détection oftthegpk20

se anbr oo t-al. . supra). by hdi zat i t echni qyes.
pobyESe@REs 4t be FkEpundiies o HOkn ARl fhes€ Sppdittces
Shbl&d Iﬁbb‘es/é@é\ﬁ%dém?i chpatdBestdd B&@%&cifﬁcﬁ\ﬂ . ARERBRE) nutlBle acid
Press; 58 2004/ 110384 PCT/ US2004/ 018672 Gall and
prabgs aiget lepsicpuptpand peere prefesahdy abgeyt 20 bgaesey lorgeg-isgagth. (See
and John a - 3. - . d .
et it St obr b Eh g S pitE Ssibge B IRER nuctei
aci€ . hybridizhtionl) VisaNz4HRAIT Xhe latbaidded hyobEe aliow sjthesjublitative
Bi ochem stry and Mol ecul ar Bi ol o Vol . . 24: .
detegrpiptieTy af the Aroppras quabseare oinbe gp Frbpalynucisogidy jof interest, and

e nu i i . i N . .
st RSk 0 U1 01 R aE o 0gs bt vl
labkléld) edretiegiised oo qhamsiy thedevel bethe wpl20 polghurlaiftideese
pol ynucl eoti des. Shorter probes are generally

[0BTPi ri cald VarfeppbPalidittinabReddié h&t hybridizaioarfabhits are known to those
nucleic acid probes are at |east about 15, and nore

skifle@frethatarty Ssandard fpomafa sncdudsrsandspigl pssayhandegrapppetitionee
. a 0 . . . ac
d1s§%g‘gégr§§a§aé/%c g:%n v&g?h %é%l ag‘g’ ﬁﬁ%‘?%?ééﬁﬁla%sfggﬂ ﬂy&ll(%&gtlo% z{sgays for
defayddig ol izgalhiipolyMictdotides, Bichnssays ttilezehy kapie athcliontd
allows the qualitative determnation of the presence
coylenibysampebilizeditna sglid sepposiapd adatelad "gignal’ nugleds acdd in solution.

- A8, . . . .
oot RS PR EPY AR’ T8 ars PRl T uhd signal muceie
acidahell eybridtznvite theseet ol puieieotifly ta foemlac's@ldwith't ydridization

gpl 20 pol ynucl eotide.) [0187] A variety of additional
comMgieKei ¢ acid hybridization formats are known to those

skilled in the art. Standard fornmats include sandw ch
[0884ays afel oeverpbedimenh thermethodsnf daeinsenticiseanyps utilized in array-
- . r . Vhridi zat] o
o SEDHLD AR, T PR Sl Y MBERM LAl BRaaion
reabt6ls ASDRYEn Biskhtiadly ‘Gn peadlT This Ppusiid@dsaapid] ebsentially simultaneous,

covalently imobilized to a solid support and a )
evalggianeef aT8mgies pf hyluidietionsipy apingle sxpegimpesh, Methnds 95 pepferming

hyﬁ’ﬁ&iﬁt{jo%sreééﬁ‘gné &l &9%&’1%%}3@ Qld W& kddWen RARBY & skill in the art
nucl el ¢ acl ana srgnal nuclerc

(see, e.g., Pastinen (1997) Genome Res. T: 606-614; Jackson (1996) Nature Biotechnology
14:1685; Chee (1995) Science 274: 610; WO 96/17958, Pinkel et al. (1998) Nature
Genetics 20: 207-211).

[0189] Arrays, particularly nucleic acid arrays can be produced according to a wide

variety of methods well known to those of skill in the art. For example, in a simple

59



acid each hybridize with the target pol ynucleotide to

forma "sandw ch" hybridization conplex. [0188] In
wop@4eni3sdi mnent, the nethods of the invention PENUR®04/018672

utilized in array- based hybridization formats. In an

array format, a |arge nunber of different
emhwmear 7 IAW-gensity e AAYSSAs staply Be pfqﬂﬁw%%@émqttmg (g-&: by hand using a
Plpgﬁéﬁltfgllﬁé‘to ﬂé@!ﬂélé géigf%t'ac?ﬁ%ﬁﬁO?E%IORSEE%@BI(%@ El!q}f)ort (e.g. a glass surface,
a nieyfibrih, zat)l diss dimpke spotigigeppropelr hasseen adfeiiacdso produce high-

perform ng. hybridgzation, r fons_jn_arr ase

ey g eSS K HOVEITI% BoS e Nei FROT a2 ﬁ%scgg?s the use of
t

an glgt? élg:ﬁ s sitemgﬁi I\tlg mic o@euca?ne g%;/ Bgﬁ‘rfac% btg g@[ﬁ)cﬁ]adsmall volume

of { b@)@fg)cafssampﬂce TDE $processOs ra@@ékdg@ﬁ&te Fﬂghk@hs@t argdys. Arrays can

998). Na Cenet 207-211).. [0189] .Arrays
alsy 57 PR Ve ol e ity (< Baost FRoufasyatndle, USS.
Pat@ﬁtCNB o, 4B, 851 AAPCE PatéAd PudlikatRin NG lvw@@ombbo 5&99@10@92 teach
those of skill in the art. For exanple, in a sinple 59

thewse 200glitidizeR4 cPThing8aG0 4yroh@east hlgrfﬁ@mtvr@hgonucleotlde
migpf gty SEp Rt baRR i BT BB P epusats 574,305

5,8000b8i mdFd4abozt different | ocatl ons on a solid
support (e g. a glass surface, a nenbrane, etc.).

[01901 S Si ”’EH g 1%? é?l%oﬁﬁﬁérﬁa@lt% aftays (88 h A B'J?ﬁtﬁﬁil doftain "probe”
produce R enS|ty spotted mcroarrays.
nudsiarpilde., ThbsS prcﬁlws ard thdlohyls BeEd, rBgRciiledy wltlhethelr herges'enucleotide

of aut omat e st em t hat S a.m croca | a .
seceR Tt RuR PRpR Y o et e ARt o greaaolg. “Alfernativly, the
foﬂa@&ﬁ%&%bermﬁ&r thAtd1 RfueRBESes! f?orﬁ @ff?éi‘&rﬁQaﬁ@leg %fhez[rﬁ‘iy%d and

hi gh-density arrays. "‘Arrays can al so produced
thigasiraygis dhenguelsasl wish parcorgyereipaghes, which cai bg diffefangie]ly fabeled.
exanple, U S. Patent No. 5,143,854 and PCT Patent
[01PWD! | Cat Mamy MeethodA@o O S i Ping ndclSi2/at I8 92 at vediety oftsbld surfaces
_Use | i ght gi cted copbi natorial synt heS| s of
are wnd%.tm Ty |"Y1§%ﬁ%ﬂﬂt3é Prganic AP PESANR RO Hoypld as other
maﬂefnaﬁ' E&h%%ﬁﬁélta}’ldﬁyﬁtﬁé’t?c Lah Bd éﬁpl@z 1 he ﬂla'téi‘iai-lf the sqlid surface.
Patents b, 744 860 d 5 445 934, [0190]
Illustratavqmo@ﬁsmfmS enrcbmtﬂﬂ, ergnmtrctchﬁulaser, ay]s»nuglesjs quartzhilmzotized

el i B Det i Dpet o g oty litorerapd pBlose acetate
In Mtllcﬁpblagﬁcs sBeMl Hﬁﬁcﬂ%tﬁ}leﬁ’é %%&oﬁy[bn@ oﬂ)diff‘é{?ﬂeﬁ@tahg%lﬁe like can be

erlved roma IOO Al t'erha vey
useflo Qther materide thaevmlsfeejnplsmnclhdc P yaetashies atels, mhetehvids,
sengllf:%rgcglag g&t {rﬁ%gﬁ{g ﬁ%adlglgfao%qbté ngﬁﬁfxéﬁ&nﬁ Sgelts %grl? be used.

Sudh mbhRFgRihddhdey e |ga kﬂ)@ét@lﬂs (e. d‘{? 04&Qddns)amsp Eib@%cfe@ rs1hcaltes agarose

i rmobi | i zi ng nucleic acids on a varlety of solid
andspplyaesdlgmides e Whrsoheisplid perfaceds poxoy, darigusriost sizes may be

emBloY80 i&peRlithe'uBSh AR HaturB Bt TRy Sfem3S Vel | as other

[0192] In preparing the surface, a plurality of different materials may be employed,
particularly as laminates, to obtain various properties. For example, proteins (e.g., bovine
serum albumin) or mixtures of macromolecules (e.g., Denhardt's solution) can be employed

to avoid non-specific binding, simplify covalent conjugation, and/or enhance signal
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materials, both natural and synthetic, can be enpl oyed

as the material for the solid surface. |Illustrative
wa@eloudiesss f aces include, e.g., nitrocell ul ose, PCHUS004/018672

gl ass, quartz, diazotized nenbranes (paper or nylon),

si | icaones, polyformal dehyde, cellul ose, and cel |l ul ose
detgetiqnatlé covalent banding bptwesh aspmpeund andl the swiface & dgpiteshdhe surface

t

iR B P Rl BB B Bof Ui GRh=D8 EliRGthal groups
that etagiive psesenedmaihs sunfmieainﬂmlsd‘sﬁor liskung cam thebtdeoarboxylic acids,

rials, and the |ike. ddltlon bst ances t hat

LAY AN R M PN A s
grd?l;bg’ﬁﬁd iR 1@ The n¥finat d)f"lﬁﬁungl d \pf?léovlaiﬁ@lgqﬁ f&@{x/l\;ﬁ)gﬁl%s to various surfaces

silicates, agarose and polyacrylam ere
iswdlkmﬂwmmﬂhmemqﬁyﬂbﬁ@ﬂsdnmaﬁhGEQUpore si zes may be

enpl oyed dependi ng upon the nature of the system
[0193192] | Arfuyepai b&ighatibep sfiafgec elem@nplaf vatiovisysizds, ranging from

different materials nag be enployed mé?gertlcularly as
abouy it Bametendowt & #bovihl Moy RPatbisty ¢ appEpacheaehpRile of
qugr{tﬁtﬁe oge i Q&Yl' 1§ bgr?% g% ﬁ!a\b H)deg)g bgli Y rggﬁmf) IlchISitiOI’l

macr onol ecul es SO Ut can

of a4t E@Mﬁﬂlarg@nlﬁﬂb&rd)f Et@@et&pﬁaﬁ‘dnfsl ia absllr[gld: ﬁgageS(Béwb igf, WVlttrup (1994)
coval ent con ation, and/or enhance si na

Cym D ISt BeP e s 3158 Mr g diagetirotl: 197 2kal ent
bondi ng between a conpound and the surface is desired,

[Ol%b sur f &ybridigatipn assayed acyordmgﬁg Itlw inwentiomrrah becatyigd out using a

RS Rt A SaREtNERS) S CC mn i GEh PGB vy

I|nk|ng can i nclude carboxylic acids, aldehydes,

am no groups, cyﬁppf“roup E%&gélenic Eéoups, hydro?yl
groups, nercape—HELens e manner o
[OiSSJS:I1 ki ng %py\ﬁ(g Bvely]l%[cke&l&eg gre glgtgptg& ?rg fhe a%m\/ Qﬁ%s%ﬁ? dpolxnucleotide—

f aces nown an

badell@sdayt BY aldaheof 4 8&E:3IbIATabalY ABBGE the lavBlelidtnsset aba«eg@h be used
el ements of vari ous si zes, ranging from about
in te pRbDEelegddmbassd assayr ofﬂh@mvemnat Redple lsgliwmheeadded to a probe or

o PRREPSRNE SRAAELS L 28 e M BEERE gy, o

ar ea e been

caliﬁﬂd'dirﬁd:tﬂhbﬁhs" ¢ detadtablé tabelsahdt arq;@rdcﬂly‘m&ﬁcmﬂ td ar glebrporated into
enents in_a single inage (see, Wttrup (1994)

th@b%%mlynqcéeoz@s lei’eto Qﬂnamngélee aysay. (fiwssr et faded "indirect
1abER" el dBﬁlea Qs th%%&ba& o le{( gﬂtgrﬂgblfi'}ﬂ%hgﬁ Zl g&’i?ec@mﬁﬁ one of the

accor FRvention can be carr out usi
poMmaflecEides finr thivthyhedidoplex Sysiteac¢ivdisht tcswknhh F; i dehm:table label

T N A e T
hyBdiegiondan Bvilifecdl ﬁl@éﬁed‘?ﬁﬁ%ﬁhgﬁdcaﬁ%ﬂcﬂm% g l?e%nng A56:5

assays by nmeans of a detectable | abel
duplaWL prod'ldmgjswdl thbiow easilynletveteds &dr a dntaﬂdxbrevww of methods of the

laquib%fl “(ﬁ@é’%,‘é,%g)é (%g %ggéa%lc%g §Sgigl§oratory \fec trzlzqtl)ur]es in Ezochemzsz‘ry and
Molecular Biology, Vol. 24: Hybridization With Nucleic Acid Probes, P. Tijssen, ed.

Elsevier, N.Y., (1993)).

The sensitivity of the hybridization assays can be enhanced through use of a

polynucleotide amplification system that multiplies the target polynucleotide being
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primer or sanple polynucl eotides prior to, or after,
the hybridization or anplification. So called "direct
wo alweh s038ar e detectabl e | abel s that are directPgI/US2004/018672
attached to or incorporated into the |abeled
pol ynucl eotide prior to conducting the assay. In
defegad.r Etmplepoiaich systemp ickusle the polpapigse ghain fesptigiy(BGR) system

od TR AT b LSRR i
thedtiel X adid@ bdquescesbas edprapkfidatibn (NASBIAQ, (Gangderice Mlasbkﬁuga Ontario)

| abel _binds. Thus, for exanple, a probe or priner can
anghg Eﬁt@)&eﬁk}qaé% SYFaFRY- or e hybri di zation. After
ridiz 0 d £
O 5 O A o OB SRRl e v o
thel iabeltiohhaprimsr mﬁmhsytwleﬂme&ednt dsos, ad refeir@r klgd arehvd ‘Gencher

thods of the lahelin de on o
ayi R Gt b BeE Brons Sy 19tAls ot HiesCepice becanse of the
&l kgs)y / rffdtieEle s | ¥ e.2% 1
quﬁyicgr I di zegeia(; n‘@’\l]}}\llgltl F] ucl ell%E Zc |eg Ogrgy e ﬂD g2 y esXs0 éur11C case activity
of e@olynElraasevsiee beloM,) Ythe r¢ppaesyje. ﬂmescssears’i is |d@iet3§¢dﬂmty atsyigable

di zat h f
SRS I Bt B ATPRAGCOR DUy SR BIHET P EoR S PR RT-PCR,
RAA&r b@ed §pRAEMIMGhaRGA)AS piiiriad @@flng‘@ saf1ote PR BBlymerase with

PCT/ U820041p018672 det ect ed. Exanpl és of such systens
bothmlm@asd@dwbywﬁms ecteviti (- gr. dag tHNSH pobOmyrasey.s Thinmpolymerase

BRSPS AL, SRRl B R oA B i v

an Aforéhss GOHRNERAAS @oxﬁﬂi@fcieﬂlly(hahﬂwlb {INMASRAR ddtesti@an@stems of this
M ssi ssauga, Ontario) and Q Beta Replicase S\ést ens.

tyHCOI.L@Bqle the ABIdtresne® Saetem000, AR08, 7567766 as 7080 (Trgdan®) from
fication- hased nvention, a primer
Ap@ggql gi‘ﬁé’ SUEXRS OF B’&irl%]%t?éﬁ?%/@ )§é‘§teméjgm? ?}98?? er dye" and a

uencher dye." Wen intact, the priner produces very
[01% | evellhe é«pllqulug csapplstarcpevadasbovay abllugiinnrag are not
mtﬁd%d%hgr)ﬁ/gthemﬂﬁﬁ]e prinmer is cleaved or degraded

8% dhGeiehse activity of a polynerase, see
bel ow), the reporter dye fluo is detected by
a suitable fluorescent det ectﬁ%ﬁmg
Amplification by a nunber of teghniglees (PCR RT-PCR,

RCA, or other anplification netho I's perforned using
Ea swtabIeZDNA

pol ymer ase with both polynerase and
X : eplidese g. | Taq DNA pol ynerase). This
ol ynmerase__ synt hesi zes new trands and,_ in the

bcess, THYgl 8RR teRRenCEHYP BE ﬁaﬁwp@%ﬂ% Pign Proteiah
con;lt? ﬁetér%lJ HOSi ﬁﬁ%@ ncd AT ébﬁt@#)é béga‘ﬁ'eh@%? L})éeéferred signal

escent tec I on sSystens of ype I'nc
seqd&ﬁce%&lclﬁ’da thoge froiBythd herrpes?sﬁlﬁﬁ],ei 300s- IKHS(Y 1) gP0glycaprotein and the

7900, from li.ed Bi osystens
o sy dtenRecs el (IR Hadas wofils o RS V1
gDV |28 5n @pifopRtaY, 'v@ﬁ@h Ryoiney todtbsitihd #56f BTV @P120)ds Bfifbered from
the N-terminal methionine of the HXB2 strain of gp120 (residue 12 of the mature gp120).

[0199] pCLgD.gp120 contains a mammalian transcription unit and a pUC vector
backbone (the pCI mammalian expression vector, which is available commercially from

Promega Corporation, Madison WI). The transcription unit contains a cytomegalovirus
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intended to limt the invention. EXAMPLES Exanple 1

Expressi on of gpl20 Pol ypeptides [0198] HI V-1 gpl20
wGewuenses are preferably expressed as fusion PCDUSINE018672

cont ai ni ng a heterol ogous signal sequence and an

(RGeS POmEi Sk B8 SRt i RHiomsa b1 thr Esvaye region for
the%c 4 X%r@ﬁcﬁ a%%ﬂh@f?ﬁt 9 Emif Y YT driRSMEuR] A8 %g@coprotein fused

I'va e first 29 am no aci ds of
to mesiidue d2 KTV -Iggp 1926rav e Kpas sitm Bisi gpd @ s¢qugncendids withsa stop codon

| oiped to. residue 42 of HV gpl2 as nunpered from f
and fSPRE esRieHiR e e APGH FHEv o TS (PHEIRE B yegor GRS V40
polyL RSb R ced g dardsBEptBRAltinginaBL 20) . [0199] pCi . gD. gp120

ontains a manmalian transcription unit and a pUC

[0208F" " Be&'@%gg}id 1% &%aiﬂ??%lﬁn%aﬁm gmggﬂ WHRGh&% pUC

: h
ch is avail e commerclially from Pr
vedtor pekbdrieqthe pEdhanmalin) expiéssionvactes wipth Bravaitatfle commercially

RS B RO UG SR MO 0000 L
im?l%?ﬁ[% %a.féllyg_r@lhotief‘ bt Pah arlifiblaPHEEn DRIIERED Bg%e%_d{@%g%%g Sorthe first

gnal sequence and the first 29 amn
36 afmitdhacidedefithe tR4Syte- D seduenoparst the first 29 arhing acidesf e enature

H V-1 20,.a nl.site. The. 20 uence .
sl arver g 2 SRElV Laei ) o ot St PR pROdfgce, which
end@SwiiRh %Q)Ip%gg&? and AKRol RsirielibPWRd is folloWBEbY 8f 8940 PaY¥y-ANsequence

SV40 poly-A sequence and transcription term nator.
and 0 2@04cripGbn tePRinApd20 al so contai ns a manmal i an
transcription unit and a pUC vector backbone (the pC

[020dimal | aiSequgncesaicoding @pl 20 polypeptides of the diveatidreare amplified by

commercially fromPromega ration, Madison W). . .
POlRETAse SREBAFHTIB rﬂPn?AB? fo a@%ﬁ@%ﬁ@%ﬁ@wmq et @0@)411?190 acid
resH 613'@%8 lanfRa r&[(fu'efSQ]? !(ﬁlsidh@'iiégg%)éﬁ@j irauedoR¥nds M8ve a Kpnl

ing region for the first 3 no acids of the tPA
respii@ioprsite aethacheel anda stépecddonsfiollp@ed by ndhad irestriasfontskte at the 3'

re HSVI gD fus to, resi.due, 42_of _H V- 120 .at
endy™ R resticioniles 5Bt Sleqimitie hiarEep'dled vilfororRe
pCEHER, gpgp{;bcgd}d a Xhol restriction site, is followed by
an S\% 0 poly-A sequence and a transcription

m nat . : . © rostrict
OB popt k) SPFestANERGPS (RO R KRl g Xhot resition
enpehaseicthe 1chid gp 120dcighmnts(RCRplated \gerper cinemeRlly available kit,

sucl S dbe QUGS b EC R ssag B | Rty el 61y PoheD2p120 o

pcggladﬂgﬁ MFis Q?e‘ﬁ@e@wﬁ? ﬁilqngagﬁ%gﬁ fgh?( Elglsﬂ.’at &b 3bctbiBaginer® Misolated by

stop codon, fo restriction site )
a cammédreiaBy available kit like the QIAquick Gel Extraction kit (Qiagen, Valencia, CA).

The gp120 fragments are ligated into either vector. The ligation products are transformed
into Top10 E.coli. DNA is prepared and digested with KpnI and Xhol and subjected to gel
electrophoresis to confirm that transformants contain the desired construct. Gene
expression is then tested by transient transfection into the 293T embryonic human kidney
cell line (Graham et al., J. Gen. Virol. 36:59-77 (1977)) using a calcium phosphate
technique (Graham et al., Virology 52:456-467 (1973)) and subsequent assay of the

conditioned medium by Western Blot using polyclonal rabbit anti-gp120 antiserum.
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end. These restriction sites facilitate cloning into
the pCl.gD. gpl 20 vector or the pCl.tPA gpl20 vector.
WO 0d2j03gp120 anplification products are cl eavedr/vub1004/018672
Kpnl and Xhol restriction enzynmes, and the 1.5 kb
gpl 20 fragnents are isolated using a comercially
avai l able kit, such as tﬁ‘-"'—%&i ck PCR purification
kit (Q agen, Valencia, CA). PCl.gD.gpl20 or
ViRl iy 89189 NeuskdIpaKen Aty Kpnl and Xhol , and t he

-3 KD vector ftragnent 15 1solated by a commercially

[0203?' | abl @ekinise it ¥erotdututd AGUVC K irfewi tatiby imhp6dek @€ledtivle conditions, an
(Q agen, Valencia, CA).' The | 20 fragnments are

acquraje taptesentatior pf visgsey eisewptingTh EIVi- hinfecied patisatscas oglyede

obtélr ges&%gg%%}lﬁé% sgﬁﬁép%ﬁmﬁl%dl%ﬂ}?%n {r&élep%ﬁ&?t oﬁ&g materials

(e.£| i) PuRbegess btain)owitidut o tﬂnﬁineﬂraw;sﬁ omsmmlltarecm;t al'he resulting
the desired construct. Gene. expression jS. then tested

clongd ¢oraplsmentary PV €DINAS drtined 1o rotpyirabRBA Bepioges can then be

ins B L ANFON R Bated Gfestioh BT Chor Rrtper hnal g QK S0
exfre¥sidiesysein Rlthe PManbm;gW HEV 4b6iralBati¢n 883y Jdeasribed in detail in
subsequent ass condj ti oned nmedium by Western
Righngan ¢4} @00&3 ﬁt reﬁ#a ¢ RSBl Predish PeYgpivPe ViHESSSEPTRtTing gloned
VQf \Pl#)q Pegﬁl tH2 QA ABES FirudkX ?deiln%l #fAVHS studies. This
ect y Neutrali1zation Assay [0203] Becalse in
assay haobeenlused m dn%ermlmb the iphencditypelaifycloneg wyserwelogc iglyeeproteins with

condi tj ons,. accur at res ion of.viryse

resBi ot L0 PR GS HORR: P fok B Op o 80 seitiifS §uble CD4, and

v1rﬁpﬁélitﬁﬁ9m@ﬁnﬁ?$@cﬁé§‘ IG5 ¥dshhasTREM!S Wﬁtd@r&%ﬂé With)éonventwnal
 oned from patient source materials | asma,

Vlrhenmmaidmimn dssayisyhewd thh abilityef dantibedige th Jahgnt acHvated p@ﬁpheral
[ture ste ltin | oned conpl ement ary DNAs

blo(’g %8?&?@8%@?%&1%\%’ F§ RNA genomss can t hen

inserted into stable ased expression syste . .
[0%063 furt Hoe P Qﬁ%\‘?%ﬁ%& a@?a?@maqf Vangages QueLiCoRVeIiop igtods in that it
T ti
s ol TP RARNAR M el OSRGOS AFRFLRRE, arising
froaseiays scetaeabmm vseudbt ?pwoﬁenmg‘ésssaxpls@gwhgc adidamglification (RT-

PCp o dedve B Brydloss snioer {tep St BV AR S prasme
sar3fes Aﬁgﬂiiﬁ%@ efRd] e”@eﬂﬁ‘eﬂc@@ar@ ReoiorRed &fto 6h @i@ﬁ@ss‘i‘&n\&ector

ehvel o al ycopr eins wth respect to chenokine
(p(EXASpmmng aeEgetioCXCRaing mamRE) Exptessionsieetons qap btecprepared from
utra

sing s ed e saflR St of BoBahiee Pavis e bl Dt bl rpresent

thé’ﬂn?ﬁﬁ Ve tquadisedick dNthd HaadteE avihe tiend dssadmbld ddlhéct@cﬁn Recombinant
I bodies to inhibit activated peripheral bl ood

HI¥ohsiaclsl expressiak IpstigrpBivizs jnvieloprpaaiains dpooled or individual gp160) are
prepared by co-transfecting HEK293 cells with a defective HIV-1 genomic viral vector

lacking the HIV-1 envelope protein and second expression vector containing the HIV
envelope protein of interest. The HIV-1 genomic vector is replication-defective and
contains a luciferase expression cassette within a deleted region of the HIV envelope gene.
Recombinant viruses pseudotyped with patient virus envelope proteins as well as CXCR4

and CCR5 dependent control viruses (NL4-3, JRCSF) and the specificity control,
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[ 0204] The PhenoSenseTM assay has advant ages over
conventional methods in that it 1is faster, nore
W@ 208i11G38€£, and uses defined viruses. This avoPCBUS2004/018672
potential artifacts arising fromvirus selection in
vitro. The PhenoSenseTM a uses nuclei¢c acid ,
amPRAITPRIE BRIING AeYkRInIa PER)( (At ?r\ffélaﬂieﬁfeéﬁ@@ﬁoaﬁé)ost-transfecﬂon and

1nc§l§9nt%§ g(grelslkn}gﬁ% éﬁ ESHR h"fMdQﬂl%hBﬁsVﬁ tR&kdoBBE1oRAI 38 HBodies and/or

envel ope sequences are I ncor por at ed
plasnia@oatiole X8 7ecsedls oimt ermbsrCD4/QCRAS)ndus]1s that oxpresst (DM&IXCR4 are

o BRGS0 e R s o

1nd%91%1|t1% B i 8 afddaht @q&afe@ats@ ¥t ViBRExPRQREd intifected cells and
rTyrla iral quasispecies in the pati'ent at the tinme
reaofdesieasrﬂaéamedl Rekatwo highREoostRInEst Nedirelizing aoidwity is displayed as the
at i nt vVi.ru vel O r ot ei
pefEAR T AT 4 abf Pt Eretagy e bt Epdh et By g Hhiration

coﬂﬂgﬁ%g:ﬁo Eﬁhﬁtﬁao%tnlé%ﬁw@%%ﬁt%ﬂ ety & @enedns théicoatentration of
vector |ackin e H V-1 envel ope protein and second

mcewploasl@n@hochemmre@mwbmbmvn@s irfectivity bye¥e| Aparus s elassified as

res MG M Qr
susrcggyl?q gq ?e&&ragé%}bo&* \ﬂgllggg 184 oen tfﬁ{éneg h}%ler an éléeeICSO of the same
redBSR QRIS tHRRpEARSey Eentitl Vithd) AaMdel et ed regi on of the H'V
envel ope gene. Reconbi nant viruses pseudotyped wth

patient virus envelope proteins as well as CXCR4 and

2%%&%%%&& control viruses (NL4-3, JRCSF) and the
Icity control, 64 WO 2004/110384
[0205]/ USZO%w&&zacysaémmhfaﬁm U-099r (it 19%edsis@ifiecrevitiiasy, U-209

(A-MLV), are harvested 48 hours post-transfection and
(withd Qsaeteige residupsh apd Us78 (withr?Osarpietnie rasiflggsy wire geiiggied to the

e

Eaciéf &@Ms@r‘tﬁ)und noand iafeettdid Theells Bmlsremrtg 6Dbdyand the CCR5

dilutions. Virus infectivity is det %p%(&gf
cheygelne roeeRtar- At BAt thy Usd sy qx&@espﬁg & co-receptor,
indilfti Igﬁﬁ%%ﬁes@@ﬁm*té(ﬁttv ?%%?@é}&:‘ﬁgn}e[’y fnhe R%%e%@tlarbs.) S BRviruses were

reco as ance ative Light Units
difiNereitizAlyi mumghnd_tusmgtmonoslodahmﬂtlhy@ds éMAbh)atargaang gp41 (4E10 and

2 b 2 Re Sty ok conie AT GOS8 s fp1g foee resislant o the
gpAhRed Kuﬂ"\?&aﬂéu‘ﬁ%hﬁ&ﬁhgt% welln§ tﬂe@ﬁeﬂ AutdRisivg % tBS g 170 MAD

concentfration of oclonal antibody require
2G1a2h |Ibﬂetesumgly,sU+2“lﬂemwmt nautializes0ng 2 24 |arM§b\/(h@ught to be broadly

L R T TR T T ——

ZCﬁQ"B?ndlﬁ RORRIitivé Hknﬁﬁﬁoﬁsﬁﬁ o/ 4 el 1210 BAS v addifiétal cysteine
V. perimental Results [0205] Three of the

remqms éi this regicanneytralizg@dm esodpemaydeopediatcd &y tkese gueine mutations.

L TN SN T TR TR N

re TR ORE1RS bl thdyprdal V8 &Pstehittreliauds! aleifdrdtionnl ARiSAY nidhte the
the results are presented in Table 2.
infection of cells containing CD4 and the CCR5 chemokme receptor.
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Each of the viruses bound to and infected U87 cells

expressing CH4 and the CCR5 chenoki ne receptor,

but

wWoea04t1hs84)87 cel |l s expressi ng CD4 and t he CXCRACT/US2004/018672

co-receptor,
exclusively of the R5 phen
differentially neutralized

s) tacselhings sRHefihdFA0haREnceATRNorPHmERS
The 19-cysteine mutant U-099 was 2-8

[oidh‘iég

The virus
nmonocl ona

i ndi cating that these nutant viruses are

ftfies

es were
| anti bodi es

c%@nal antibody (MAb)
ol d nore

requei@déq fhibit virustiafecgypity bwﬁ@% ThuMAstEISnd 25 2egef 1egions in gpd1

Wi e

t he ot her

W0k

ESOBRIGES, ot

ant S

{9053 ¢ g

T NN ——

JR@@?andiIM%a& ReH@SE f6:0R Hand Xaadpism CleQsesti RAYL VA@ML?V Rda non-HIV

agai nst imary H V isol ates (see Trkol a et al
0011t9§6§lat i \either esdlotane ERS pGEA) bithigi ney inhibisesiiey HIVeMads. NA; not
a I?M |ons in V4 and U-210 has two additional cysteine
P dues in this region, neutralization escape may be
Testedmﬁq;@t@m/@;@l{g@ﬁ@ Cysteine nutdtions.” The reggfs of
his study dempnstrate that HI W isolates possessing 19
and 20 cyste! ne regidues, ratfler than the typical 18
VirGy St €i NerowaBndtiSells2A T foplskide Vireyl abe ANEy BN | MBES @bGut Ne 2612 (ug/mi)
infectjion of cells ¢ontaining ¢D4 and the| CCR5
chenoki ne receptor. [65 WD 2004/{110384
92HTBRT/ USP004/ 018672 Tabl eD®1[02C 6] |2(950 val ueso.asze 1.940
SeefTet—as tg concent ratgzon—of ot orral—antihody
v MAb) |required to ilnhi b:Rt virys lrdl)g%:tlv ty By 50% >50.0000
U-2fhe MAbs 4E1Besand 2F5 taRdet regi o986 n gp4l LGHi | e 2.643
U-0bD 2T 2 Tecegni Zes [epi T@BES 1 1) gp5494 921594545 a 1398
gual-ttopie—w-ruscontrol . JRCSE-and NL4B are
RCBntrol s forY¥5 and|X4 t Fopi sm| redpettivhly. 220y s 0764
NL48 non- H V  cointrol that ithlfect< el tNar ce I twue (R5 NA
[P H Bt HE NI PSHE SN P | 1L \/ MAKhc
E /\‘-|-) DUt I TUl LI LY l._ v I S . \v-\,
agol icable. Tested on U87 /GLRS [1s: |1 CS(T Qﬁ rus >50
Grovvth on R5 CeIIs’? Tropi smof Virus 4E10 (g/nl) 2F5
{ ol A 2012 (ol i 92HT594 Ye~ hnal ’)_041 ﬂ_ QR? 1 O/lﬂ
Y/ AL
Tested on Y354 4’@@1§é‘5t§15915 0. 438 >50.0000 U 209 Yes K500, 686
1.022 2.0643 U-099 yres Ro 5.494 2. 295 1.7 JRCSF Yes
Virus andpyntrolg 04, 0 NL43 K4 A— V Yes
I X LD i S Y B 2T o R
| C50
92HT594 Yes Dual 2.667 0.748 2.392
NA NA
U-210 No RS NA
U-209 No RS NA NA NA
U-099 No R5 NA NA NA
JRCSF No RS NA NA NA
NL43 Yes X4 1.415 0.477 0.473
A-MLV Yes non-HIV >50 >50 >50
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Virus and Control Tropisns Gowmh on X4 Cells? Tropism
of Virus 4E10 (g/m) 2F5 (pg/m) 2G1l2 (g/m) 92HT594
wOe@4MDusB4 2. 667 0. 748 2.392 NA NA U 210 No RBCTBS2004/018672
U-209 No RS NA NA NA U099 No RS NA NA NA JRCSF No
R5 NA NA NA NL43 Yes X4 1.415 0.477 0.473 A-MV Yes
V >50 >50 >50 66 WD 2004/ 110384

[0 i LU-SFZOU %lB‘nG ﬁgﬁﬁgeséﬁetr%ﬁl&s)%lc Eég(gﬁa l%Qipid evolution

of ﬁ% Qlleh‘ltrélfhnng Q{tlﬂoti? ré&ﬁé‘ﬁ%% HIV G AN LIfQAN. PREAQAMSE df the National
V type 1 infection. Proceedings of the Nationa

ACﬁdm@beﬂ@S@cncss:tbﬁéeéOQW}S 4444-4089.7) . 4144-4149. [0208] ,
2. Trkola A, Purtscher M Mister T, Ballaun C
[02B8t hachet. Ark@alA, Pustschisy M, Sfustars Satlakg CSBuclosher Al Sullivan N,

SO0 eske I duprRae. sk emente: (1ORL PR maRegpal antibody

[ f
ZGQQ dEfglgégea]?I AstiReve Héi?tpah%%;;hgﬁt?f)@ b tHe gﬂI'Q@?I}/coprotem of Human

clency Virus . Jour nal Vi T ol ogy
Imﬁ‘ﬂ(l@dﬂfwiétﬁ@ Vit 8 ypg 0208)nabbf ViakigyF2)oht0lahtD&at ent s
mentioned in this specification are herein
[0209% or por alleplibdigaticeisené peents mentienahimehiexpedificaioniafe herein

each i ndi vi dual [ication or patent
1n0§1a>@€<it'9q1 Eiﬁq'f;r%a%t%.t a%a‘%%%ﬁmt ¢S ifiFar iyl pplication or patent were

R L G S

I mmunogeni ¢ conposition conprising: (a) an |solated
pol ypepti de conprising, or an isolated polynucleotide
encodi ng, a first gpl20 am no acid sequence, wherein
the first gpl20 sequence conprises at |east the V2,
V3, and C4 dommins of gpl20 and: (i) the first gp 120
sequence | acks one or nore cysteine
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resi dues at one or nore of the follow ng positions:
54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239,
wWQ2004/128684 331, 378, 385, 418, and 445; and/ orP(T/U}20041€18672

first gpl 20 sequence conprises one or nore additiona
cysteine residues at a position ot her than the

foll ow ng positions: g§% 54, 74, 119, 126,

131, 157, 196, 205, 218 2 %AI 247, 296, 331, 378,
385, 418, 445, 493, 495, 499-501, 503-508, and 510;

WEst.nlépbergd.fromthe N-term nal nethi oni ne of gpl 20
B-2 strain of H'V gpl 20; wherein the first
gpl20 sequence is not a subtype G gpl20 sequence
havi ng one or Amihemad@eiic compositiet edmpssing t he V1

domai n or a subtype E(%% pl 20 sequence havi ng one or
nore additi ondd cy$nés gdpcﬂyﬁqu /40TaBT#NE; O dsolated

po%ﬁélg@t?o%uetnb&ﬂh%%oy F?@?}Z@g 9(5& Eéatfuen whfein n fhe first gbplZO

NMMUNOYENI ¢ COo érelin
seq@iehélcongeijoendeasadai V2 dl‘ﬁalah(j{ Cécahm’ans&ﬁ gph20 de domal n.

3. The i mmunogeni c npos claim wherein the
i mrunogeni ¢ corrpoéﬁt i or‘ih%él'm &0 HéF‘HFnEPo#ﬁ]r{? QResOrgpore cysteine
ad] Yafles aflone I&%ér@‘?%ﬁ%%ﬁb&m g,api%hg | on 7af 108,308) 151, 157, 196,

rst sequérnce conpri’'ses a
nat 208} 21g, @28;128942@ @?ﬂ,zel,sﬁ@u&ﬁ;éw&nd% 'ammmogeni c

ti f cl wh he fi t . 20
sequence compt i seq @ gpi0TsEetleRagunGH ot gpg or more
'63 0l,akig ol chAtdine 88 MEs %pé)ﬁ%s}ﬁ&?&ﬂerm {5200V A3 3B difons: 24, 29,

he 1 mmu ogenlc conposi tion of claiml1, conprisin

t he 3|4054j|ﬂép119dé2601r$dr 157, 96,1208, 258; 228, @392%%@&663%633?8 385,

7. Th C n laim1, conprising

t he 130445[%@%%%5 %999 g(ﬁpg@'ﬁggtaﬂg Tst gpl20 sequence.

8. The inmunogeni c 5§ aiRBSkH i BE Notediniial methihiak Bf EHIER0 from
first gpl 20 sequence | acks one or nore cysteine

r esitiud¥Ba? stoain o6 HIMpPd2&f t he fol | owi ng positions:

54, 74, 119, 126, 131 57 196 9

247, 296, 331, 378, ]1%% 130 ttenGe Hipf £ SubifPG gp120

| MYBARAEE KaveHRSdiirhere aa&tl@hﬂlcmt&ney\hﬁmel\n ddmaif of St;ubtype E

gpl20° sequence | acks one or nore cysteine resjdues at
one 201 2Ghesquense haingfase|0sWory adskiional gypésinesgn theyY4 demgin; and

126, 157, ZOSa&%gnac%agcallgligcep%a%Te catidr. 378, or 385.

2. The immunogenic composition of claim 1, wherein the first gp120

sequence additionally comprises the V1 domain.

3. The immunogenic composition of claim 1, wherein the immunogenic

composition additionally comprises an adjuvant.

4. The immunogenic composition of claim 1, wherein the first gp120

sequence comprises a naturally occurring gp120 sequence.

5. The immunogenic composition of claim 4, wherein the first gp120

sequence comprises a gp120 sequence from a primary isolate of HIV.
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10. The i nmunogeni ¢ conposition of claim1, wherein

the first gpl 20 sequence conprises one or nore
w@oistiissal cysteine residues at a position otPEr/US1va$018672

the followng positions: 24, 29, 34, 54, 74, 119,

126, 131 157, 196, 205, 218, 228, 239, 247, 296,

331, 3780 385 The1mmunegenioeamposyiion ofgdiizph, compaisggdne

nposi ti on of claim 10,
po&ﬁggelncPﬁﬁlI%?@%hggggggﬂﬁggﬁggbe conpri ses one or

nore additional cysteine residues at a position other
t han the 7.f ol IThwiimgnypogérti¢ eersposilion af4]aim1 cot@ising e

19 1 239, 247, 296, 331, 378,
poé’é‘%?leﬂti% C%P‘?Zagh fbﬁsg%i?glggé °qY$8¢et he one or nore

addi ti onal cysteine residues are not present in the V

1 domai n 8of  grhedRumubdgenldorhHBEUTROSH AmCH WMaRSdih I ¥ief gp120
claim1, wherein the first gpl20 sequence conprises

sequienerlckaeRsr Tedre cyseiap Fesislues & onpigs masprohdgdallewing positions: 54,

TASRIRISA LAY 82U S0 Mo 24t e CHPSFL 80, s

sequence, and a cysteine in the flrst gpl20 sequence
i s coval ént |y Therishetinogértic esropdsitionpaf]cypm®, ivtereid ¢he fTisegp120

i mmunogeni ¢ conposition of claim 13, whefrein the
seqUsDed BRKS ONgaR dNTe ABHriae Eesidugs %ﬁﬂnﬁoaéﬂ%ﬁé%eé@ll%ng positions: 54,

7429%’1%601%8742@2%, 13é’?émﬁ73%1 3P8, ol B§5.1 mmunogeni ¢

conﬁ05|t|on erein the other pol ypepti de
conprises a second gpl20 sequence. 16. The i mmunogenic
conposi tilén ofThelimnmnbgeninbeanpdsitidrhe cém'moh dvhegqa'nm first gp120

se 2% %‘g%&g&alé%ﬁ f?’g‘g orfS Igg]% aﬁlaltlgnz%ffgﬁ%a}teﬁgg& 22 % on other han the

fol'ldWME%gﬁﬂbﬁs Q@WSMS@"MOIDCH% %15157\/\@% 2i08, if@ 228,239, 247,
second p . sequence IS dl erent fron1t e first

29gp331267&é5c§§e4n1c8e44%al19a H91490-8eL1MAES, 4k hiilhg a

heterodi mer. 18. The inmunogeni ¢ conposition of claim

13, Wher nt I:i%e?ltnm% g@n%%(?rﬁ otslltgo% c?f%ﬁg%ﬁll ﬁ)e%vhere%? ﬁlle first gpl20

am no aCI& sequence. IC COﬁpO

se@fen@é Sdrhiprisds oMdIef bk ddﬂﬂloﬁéll’t@@t%iﬂel r@ﬂduds QPRHbSiEGN bfh@r than the
‘ ypepti de cqur|S|n the first gpl20 sequence, and
b

érpﬁs_itlpnﬁ Bhe/4p19.230, %@q&éﬁclﬁ 0% V&I 28t P30 %ﬁd’é’& 331,
37?’,'3%’5_ 2% %ggfgg ('pﬁ'géllﬁ dﬁi ﬁl% tfhE% 5{]1%39{ dérﬁgg}o%ggé}}sl?’etlﬁ@&sfaﬁesaare not

speci ng m)l
présefin s Vindbakdr of gpli2@onucl eoti de, and an

12.  The immunogenic composition of claim 1, wherein the first gp120

sequence comprises an odd number of cysteines.

13.  The immunogenic composition of claim 12, wherein the composition
comprises the polypeptide comprising the first gp120 sequence, and a cysteine in the first

gp120 sequence is covalently bonded with another polypeptide.

14.  The immunogenic composition of claim 13, wherein the covalent

bond comprises a disulfide bond.
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I mmunogeni ¢ carrier protein. 20. The i mmunogenic
conposition of claim1, wherein the pol ypeptide

weowpnises, or the pol ynucl eoti de encodes, a fRGI/U82004/018672
pol ypeptide conprising the first gpl20 sequence. 21.

first oplogo Teequanaeie otrrdid el Dot eiae:

polypepiedeltoprisbea ¥kon¥2p1X63eq@ide C4 domai ns of a gpl20
sel ect ed fron1the gr oup conS|st|ng of SEQID NO 2, 4,

6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
34, 36, G}Q 4(T emmuamgemwomwsﬂm OfSZAIHHZﬁ,, V\&l@reu’ﬁ&,e second

gpg%b segéencggs thggamg 33 t}&gpr’stggéﬁzqu' ue%%.‘z sa71§ SR %)QLW@H&?LC@% forming a
homb@imet12, 114, 116, 118, 120, 122, 124, 126, 128,
130, 132, 134 and 136. 22. The innunogenic

corrpositlg cIa|m21 wherein the first ggl
sequence onpr ihe dmmynogenicsgonppsitipn ofglaim\}5, w; ﬂ@lltﬂlle second

gp mgﬂ&c@ﬁs @ifi@féﬁgﬁoﬁletjhg ‘ﬁ}s‘% %BH éé@qh%% %@é‘@g@osgéﬁe%%ésnf%mng a

hetzzbdum, 28, 30 32 34 36, 38, 40, 42, 44, 46, 48,
' 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74,
76, 78, gg sghe 70 WD 2004/ 110384 PCT/ u%oom 018672
84, 86, YIMUgYECTECOmROSITippf ¢ 1 yhereighe other

I dt E8mpiided. 4, 122, 124, 126
o315 S e 36 55 1 sl at ed

polypeptlde conprising a first gpl20 am no acid
sequence 19whed B¢ imHBOgaNCSIONOSEONDE qlﬂtem dé, wbengiri the somposition

cor?'gslgeg Q&lﬂ%lp%{&e i%gpnsalg%th% ésq n@;@ se(%lgnc& gxﬁ%? 8ys§clelne in the gp120

sequysdeds ﬁ@valeﬁﬁllydjcbﬁﬁed withaf Q% séTB¢ted omtthe af il c‘%ﬂh@tﬁl of a cell-
positigns: 54, 74, 119, 126, 157, 205, 2%8 228

SP@Skle bindjng motety, 2 GheIBEIMIAMISBIulak)Y phgomc}e@ndg,mng@n
s one or nore additional cysteine
Hn&ﬁ gggmggggkgggltlon ot her than the follow ng
p03| tions: 54, 74, 119, 126, 131, 157, 196, 205, 218,
228, 23920 247ThéZﬁﬁmuﬁ<3g’hmc3:?>&1po§1$15n oft 88im Of whélin the polypept1de

rOV|de IHH? ﬁne or nDre addltlonal cystein
co @%ﬁe&&é cofifle SRedes. g Pﬂ@nmya@walieﬁoamgmzhp figgb gp120

seqénreer ed from the N-term nal nethionine of gpl20 from
the HXB-2 strain of H 'V gpl20; wherein the first
gpl20 sequence is not a subtype E gpl20 sequence
havi ng oAb or Thoimemurieieniconalposiyisn of clesn il nwhéreinMie first gp120

squgn%%ihgs at least about 99% identity to each of the V1, V2, V3, and C4 domains of a
gp120 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20,
22,24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68,
70,72,74,76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 112,
114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, and 136.

22.  The immunogenic composition of claim 21, wherein the first gp120
sequence comprises at least the V1, V2, V3, and C4 domains of a gp120 selected from the
group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82,
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24. The pol ypeptide of claim 23, wherein the first
gpl20 sequence additionally conprises the V1 domain.
WQ@2004/Thisspol ypept i de of claim 23, wherein the PCT/ES2004/018672
gpl20 sequence | acks one or nore cysteine residues at
r nore o

one 0 f the followi ng positions: 54, 74, 119,
843 88, 9892, %596, 95,4004, 108906218, 1801 1331k, 146, 185120, 122,
123,61'12§TT§8 H@b}’f’j‘%?ﬁézg%n@.flﬁ.l aim 23, wherein the first

agp q comp

0 séquence rises one or nore additional
cysteine residues at a position other than the
f ol | owi n@3. pogitt isclated polypeFidde Dhyrisirpf fikBap1205ind aGd

205, 218, .228,. 239, 247, 296, 331, 378, 385, 8, .
SCOPERCe, W‘aﬁﬁ ffrﬁtaﬁpl?ﬁ ECUYRBCGOTRIISES AldeRst ﬁm?\éﬁ}a, $pe a;}éiomams
Of%@ﬁ(ﬂé{ﬁg, are not present in the V1 domain of gp 120.

The pol ypeptide of claim23, wherein the first
gp120 sequencéa) cotiprfissegpl0 sequbnne froks owf orayse eiysteine residues

71 WD 2004/.110384. PCT/ LIS200 864 8. T
ot ) R U eI IE i AoBHORi Shin L9~ d98t Bnd0d. 7184728, 239,247,
3398520 sseien@er | S coval ently bonded with anot her '
pol ypepti de. 29. The pol ypeptide of claim?28, wherein -

t he coval ent Klnd ithe farsbgrlZ0fsequenceepmdpri®s ondhemore additional

crfOng Rl & Qhoshich ha - EEdlhube Bohae sBoig R 1,

196,205 21811238, 238N 24 E2D6 1332, SES; GBS, QB 804488 GrRided tha thd H& or more
sane as the first gpl20 sequence, said gpl 20 sequences
addigpngl gystaing svpisiiepare nogpresamién gsl Ybdompiaef gp14), ai m 30,
wherein the s S Ny i.f f. t m
e ot oo ORI B0 B e LR B0 B

H3B-hehamosi HIF gp13®; The pol ypeptide of claim 28,
wherein the other polypeptide conprises a %p4l am no
aci d sequence Whseein thedirgian) 8@ sequgaceds net asyhtgpp, E gp120 sequence

ha\‘(/:i'gg gﬁé Br @g&%@%iggogﬁlvé}?ﬁiﬂ& inPHeAP aGAyence is

ent an agent selected fromthe
group consisting of a cell- specific binding noiety, a
drug, anZ2dnmuflhs polyptpiiderof chlim@3nwheent thd éirstapt2@sequence

L.nmu enic, carrier protein. 35. The pol ypeptide of
ad‘{‘:‘P%ﬁlﬂfy%@@Rmésr'i‘Fhﬁtqu“%l ypeptide conprises a fusion
pol ypeptide conprising the first gpl20 sequence.
25.  The polypeptide of claim 23, wherein the first gp120 sequence lacks

one or more cysteine residues at one or more of the following positions: 54, 74, 119, 126,

157, 205, 218, 228, 239, 247, 331, 378, or 385.

26.  The polypeptide of claim 23, wherein the first gp120 sequence
comprises one or more additional cysteine residues at a position other than the following
positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, 378, 385, 418,
or 445, provided that the one or more additional cysteine residues are not present in the V1

domain of gp120.

27.  The polypeptide of claim 23, wherein the first gp120 sequence

comprises an odd number of cysteines.
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36. The pol ypeptide of claim35, wherein the fusion

pol ypepti de conprises a heterol ogous signal seguence.
W@ 72004/Thisspol ypept i de of cl ai m 36, wherein the PCT/US2004/018672

het er ol ogous signal sequence is selected fron1the

her pes S|nplex virus glycoprotein D (gD-1) sig

sequence 28and o qofsdaid b W@ﬁf%@éﬁ@&ﬂﬂﬂﬁ?éﬂzo

' | of clainms 35 or

Sa@%?&ﬁﬁgﬁgﬁﬁﬁtheIK@?“mgqgfggiﬁﬁgﬁ%kgges an epitope tag.

72 WD 2004/110384 PCT/ US2004/ 018672 39. An isol ated

‘pol ypept 28e cdipmokipaptide dfictain App $R6reamihecovdent bond is a disulfide

sequence, wherein the first gpl20 sequence has at
bo?iast about 99%identity to each of the V1, V2, V3,

and &4 domains of a gpl20 selected fromthe group

consi sting, of 18k oly@e e of 2lairh, 280 whéreinlfhe oliter pdH %ﬂtﬁie

18, 20, 22, 24, 30, 32, 34, 36, 38, 8 E ,
comprises @, sea@d aﬂ?osgquenqm 56, 58, 60, 62, 64, 66, 68,

70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94,

o0, 250393, o 5 Al b3k K Ggence
thedddme 13 ehepftsy PEIR0I sdguedte,Ghial gpl1 39 segpeateRiforniifg athiofr®dimer.
gpl20 sequence conprises at |east the Vi, V2 V3, and

4 domains of a gpl20 selected fromthe gro
consi sti Ag of T@EQOIYBCN@eﬁc am 39, Wgerelrothefgcong]zgpla_(@;sequence is

dlfﬁ?nti%m a% f1r§t§gp 1%9 se(%.\%nceg gald%éﬂ(?%fsqu%gces (t)oj ? h%tgl’%vdlmer.

70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90 92, 94,

96 98, 360, IR polypdptideOs clain@s, Whereinl the ottt polypamide

18, 120, .122, 12& 126, 128, 130, 132, 134, and 136.

cog@nthqggé6@gp@%a% PSR %0t i de encoding the

pol ypepti de of any of clainms 23-27 and 35-40. 42. The

pol ynucl gat i d%efpoglp%tm&ok,claﬂhB%ewnefehﬁa PR tﬁ@gjf)%

I's codon- optimzed for expression in a host cel
seqmmq ig gpealenshelanded wiB an?gent;s@lleytﬂd énompthie geoupf coppigiing of a cell-
o EDE O O AN B B en R AR o
imffunbgicdarridprotéth. and C4 domains of a gp120 sel ected

fromthe group consisting of SEQID NO 2, 4, 6, 8,

10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34,

36. 38. @é 4§he ‘]pglypgf]gldezgf clast@ 2352/h61§41 thg@olygggtl(g-(pompnses a

80, 82, 84, 86,
fusg‘éf poég"?epgg‘?c‘é@,ﬁmﬁég “‘szf%s " 20 %%fez%m 106, 108, 110,
112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132,
134, and3636. The polypeptide of claim 35, wherein the fusion polypeptide

comprises a heterologous signal sequence.

37.  The polypeptide of claim 36, wherein the heterologous signal
sequence is selected from the herpes simplex virus glycoprotein D (gD-1) signal sequence

and the human tissue plasminogen activator signal sequence.

38.  The polypeptide of claims 35 or 36, wherein the polypeptide

comprises an epitope tag.
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44. The pol ynucl eotide of claim43, wherein the

pol ynucl eoti de conprises a gpl20 nucl eoti de sequence
w@edogatmsss from t he group consisting SEQ | D NO PAT/USBN4/018672

5 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31,

33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57,

59, 61, 69, 6%nisylatedgolypeptidezompsisingz firshgpl@P angno acid

s gt Ty 1 2 S g bt g S SR S g of e
V1132, V33&d d88omaina off 3 gh026M41el KERR theRTIU R ISRB4NY DBSEQ 1D NO:
2, 56 Rel i F 05T, 24K 54, 2830, Dm e So et gzn%ggsg 48, 50, 52,
5445% sé\ 6(?%9064 861Y, 78 mﬂhﬂs n8! 401'80! £0%86 088 @b 9i @'4"% 98, 100,
The vector of clai m45, wherern thé vé

102:,d1®|ér 1%&§O&ri16xb}2eslé4,olri6 VERG 1120, 12271247186 VXSt d)BO dBZ 134, and

| ai m 45, wherein the vector conprises a viral vector.
13&8. A host cell conprising the vector of claim45. 49.

The host cell of claim48, wherein the host cell is

sel ect ed4pr omr@e pFBFBFIdeaT chth|392RHe@ilRE FiRdtigpll 26 &lguence
50. A nethod of {%rodum ng a pol yp tide conprising a

comprisgs aglgasizioe ¥k W3 Vcind (Sedpeaieeo! asgn1go ;Selﬁhf@d from the group
cofIRE o%Sﬁﬁm(ﬁb-b % go%gg%ﬁgsisi‘ﬁg"fﬁ ;Jo:? 612%@ 7, 40,32, 34, 36,

38th®$4me6 43‘ 50|5":E| 645515 s&mn 612!64 he @&Wb 7:§ 7476178080, 82, 84,

865 D01 2, D60, I8l ot R0 1061 K51, L I2q4F4 1 I8RLTIE 120, 122, 124,

r ragover the polypeptide fromthe
12@9{%@1}3? 'ig%[ 1%%\ 4 fhgcaiig of producing a pol ypeptide

conprising a first gp 120 anino acid sequence, said
nmet hod cdipr i finrigplated polyubitlestidegntbding detpotyleptidd of any of claims
é&aig138 wherein the host cell conprises an

23+ $2i%0n vector, and the host cell is cultured under
conditions suitable for expression of the

pol ypept kde; aRd p&l@lﬁué’l@&tﬁﬁé%f'cﬁﬂnuhewﬁéljeﬂﬂﬁé’bb%uélé&fﬂe is codon-
the culture. 55. A'nethod of inmmunizing an anifmal wt

optamizetl yreppiedgon onphos celfoba poiicwar pedie® sequence
conpri sing adm nistering the inmunogeni c conposition
of clal m4§’. {0 he polynucleotide of claim 41, wherein the polynucleotide encodes
a gp120 sequence that has at least about 99% identity to each of the V1, V2, V3, and C4
domains of a gp120 selected from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62,
64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108,

110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, and 136.

44.  The polynucleotide of claim 43, wherein the polynucleotide
comprises a gp120 nucleotide sequence selected from the group consisting SEQ ID NO: 1,
3,5,7,9,11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53,
55,57, 59, 61, 63, 65, 67, 69, 71, 73,75, 77,79, 81, 83, 85, 87, 89, 91, 93, 95,97, 99, 101,
103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135 or a
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the animal. 74 WO 2004/110384 PCT/ US2004/ 018672 56. A
di agnostic nethod conprising: (a) contacting a
wheokogizgal sanple froma subject with an i sol BEBUS2004/018672
pol ypepti de conprising a gpl20 am no acid sequence,
wherein the | 20 sequence conprises_at |east_t V2,
su gqueaﬁ@tl@zpoag*?mrﬁg ﬂaﬁgsuemlemaeﬁdn&@%)at laget the %é 0VZ=hs 3, and C4
y cks one or nore cysteine residues at one
dogiihs S E5120° 12 Fol | owi ng positions: 54. 74 119, 126,
131, 157, 196, 205, 218, 228, 239, 247, 296, 331,
378, 38545418 A wutbr44mprising tlor pdlindcldokide gptladn 4bquence
conprises one or nore additional cysteine residues at

a positi ot her than e follown ositions: .24, 29 .

34750, 8, ' 156 vect3or el £ 5ot R 35l r el g Rpression
vedad. 247, 296, 331, 378, 385, 418, 445, 493, 495,

499- 501, 503-508, and 510; as nunbered fromthe

N-term nal nethionine of gpl20 from the HXB-2 strain

of H V gp120; Thaeeepmofidhamyhi, xterdi theriestor ompiiseg a viral vector.

subtype G gpl 20 sequence havi ng one or nore

addi tion cyst €l ' \Y ' . ubtype E

gpl 20 se%g‘encz\ﬁ%@?%bé%nn’%&g?g%%%ga%gﬁﬁ%lgﬁéﬁ cyst ei nes

in the V4 domain; and (b) determ ning whether the

bi ol ogi cdb. safhk dost@sid of slasn 48, wikreinahy hogt hell is selected from a

specifically binds to_the isolated pol ypeptide. 57.
mappealpnggH 38 p Oarigidls8llof ¢l ai m 56, wherein the gpl20

sequence additionally conprises the V1 domain. 58. A

di agnost isg metediea BPpiciubid s AR epEdecdi sl £t g]I)IZO amino

sanple froma subject " to detgerm ne whet her the sanple
acid saquense Said mahgpepnpreéng;onpri si ng, or a

pol ynucl eot i de .encodi .a. gpl 20 am no i.d _seguenc

that: (a) IacZ%) onﬁaﬁ%%géﬁ%w?o&q%r@ggsdﬁtgg C%h %Ihcg

or nore of th f Olek Spad PeSolvpepede. 54, 74, 119, 126,

131, 157, 196205 D18 528 9800 547, 296 331,

378, 385, 418, and 445; and/orﬂ&g) _conprises one or

nore addiSti ondiheageshaes ofeclaimsiQydistein thg ceBdsimtigh ot her

than the follow ng positions: 24, 29, 34, 54, 74, 119,

126, 131,.,157 T - 4.7, ,
331, 378°%385 ?h%?%:thﬁ%’, Claﬂ%‘%ﬁ)’ 2(\%%?6’1&%%9058% 1¥’5°8§-g’%08,
and 510;
53.  The method of claim 52, additionally comprising recovering the

polypeptide from the culture.

54. A method of producing a polypeptide comprising a first gp120 amino

acid sequence, said method comprising:

(a) culturing the host cell of claim 48, wherein the host cell
comprises an expression vector, and the host cell is cultured under conditions suitable for

expression of the polypeptide; and
(b)  recovering the polypeptide from the culture.

55. . A method of immunizing an animal with a polypeptide comprising a
first gp120 sequence comprising administering the immunogenic composition of claim 1 to

the animal.
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75 WD 2004/ 110384 PCT/ US2004/ 018672 as nunbered from
the N-term nal nethionine of gp 120 fromthe HXB-2

waeoaitm3ed H V gpl 20. 59. The di agnosti c et hoRICD1S2004/018672
cl ai m 58, wherein the gpl 20 sequence is not a subtype

G gp 120 sequence havi ng one or nore additional
cyst ei ne§6in ﬁw@aSHOSH%FP&FWdCQFHP&S%btype E gp120

the VA domai nPgo. cofiac EgRAcA AR FUR UGS bl an isolated
pop&rtrle moﬁ@ndmgm Rdgmiongeid sgsencepwheretin thg g Hzo sqnqai’ce
compRiTe AL SR 2, VoG O SaB20RBE bi ndi ng. 61
i ndi ng
The diagnostic net ped OftheC%pQQms n%ﬁ&l@s‘ SheSRntbre cystelne
assayi ng conprises "cont i ng sanpl e pol ynucl eoti des

Wi t resiluasiet @iecoramdrd ofriledolldveing Ipasitinyor 34d 742619, 126, 131, 157, 196,

o1 905208 253 e ARl VB SR e P i 11

hyb“ di zation. 62. fhe %@QﬂQ@Eé B &adbitks 6hbMbrb. additional
wherein the nuclelc acid Tnolecule is one of a pair of

arrplcys%fun@tasmemu apasiiongyhet thanshy follpviogpedidens: 24, 29, 34, 54, 74,

SO TET P NE AR B g s,

anpyof i48t302N50RH08,9ad d16tet er mi ni ng conpri ses
det er mi ni ng whet her an arrpl i fication product is

produced. 63. The @b agnbeed &omethp dbttesming] giefhignine of gp120 from

Wﬁ@%lﬂﬁri%@%ﬁmgﬁ@ pglszcul e is anucleic acid

wherein the gp120 sequence is not a subtype G gp120

sequence having one or more additional cysteines in the V1 domain or a subtype E

gp120 sequence having one or more additional cysteines in the V4 domain; and

(b) determining whether the biological sample comprises an antibody

that specifically binds to the isolated polypeptide.

57.  The diagnostic method of claim 56, wherein the gp120 sequence

additionally comprises the V1 domain.

58. A diagnostic method comprising assaying a biological sample from a
subject to determine whether the sample comprises a polypeptide comprising, or a
polynucleotide encoding, a gp120 amino acid sequence that:

(a) lacks one or more cysteine residues at one or more of the
following positions: 54, 74, 119, 126, 131, 157, 196, 205, 218, 228, 239, 247, 296, 331, ‘
378, 385, 418, and 445, and/or

(b) comprises one or more additional cysteine residues at a
position other than the following positions: 24, 29, 34, 54, 74, 119, 126, 131, 157, 196, 205,
218, 228,239, 247, 296, 331, 378, 385, 418, 445, 493, 495, 499-501, 503-508, and 510;
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as numbered from the N-terminal methionine of gp120 from the

HXB-2 strain of HIV gp120.

59.  The diagnostic method of claim 58, wherein the gp120 sequence is
not a subtype G gp120 sequence having one or more additional cysteines in the V1 domain

or a subtype E gp120 sequence having one or more additional cysteines in the V4 domain.

60.  The diagnostic method of claim 58, wherein said assaying comprises
contacting the sample with an antibody that specifically binds the gp120 sequence under

conditions suitable for binding.

61.  The diagnostic method of claim 58, wherein said assaying comprises
contacting sample polynucleotides with a nucleic acid molecule that hybridizes specifically
to a nucleotide sequence encoding the gp120 sequence under conditions suitable for

hybridization.

62. The diagnostic method of claim 61, wherein the nucleic acid
molecule is one of a pair of amplification primers, said assaying comprises contacting
sample polynucleotides with both amplification primers under conditions suitable for
amplification, and‘said determining comprises determining whether an amplification

product is produced.

63.  The diagnostic method of claim 61, wherein the nucleic acid

molecule is a nucleic acid probe affixed to a solid phase.
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