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hybri domas for non-isol ate-specific antibodies wll be facilitated by the
elimnati‘on of sone or all of the i mMmunodom nant epitopes of the
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V5 456 t hrough 465 D5 457 through 463 DNA encodi ng
sequences for nuteins of the present invention were prepared by nutagenesis
of a gpl20env SF2 gene. NUtageneéﬁ 4§@2 @ﬁgleved enpl oyi ng the procedure
descri bed by Zoller and Smith ? Enzynol . 100: 468- 500,
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CCACT4 T GT FoldinktlohAibiéHohButdsCISYT ARONEDAF O\ GOy Ribclodidd t@erqmefn@magm?ﬂﬂ-rrer S
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ap r opr itathe abavb p@ea&si s pri ner with the annealing and el ongati on reactions
perfogsnmed at 37[err] and in the presence of 125 ug/m gene 32 protein.
Conbi nation deletion nutant D1 + D2 wésble@bt ai ned utilizing the appropriate
mut agenesi s priner using a tenplate derived fromdeletion nutant D1. 9

ERWD ;134 lige@v;@n DWW ngw;sr@gtg,f ectfon q,fsvﬂdwggtgrcel 'S (4eMvedveriod St h,
supra 0] a—cen

pd t
fi | t ef’s andPaE'IEfy§gned 3% 1?&5‘_':%“ r?sé\zdﬁﬁvlaﬂt@aappr Eﬁgf%ﬁl uglelnTe[S S onto

prinmer or [pPIE® (see E;s onal )N%\,';% ence of Jld ,'al%aqgwqosmlve cl ones

was deternm ied usi ng}

| rre S npl at e UsRsdmpt | ons. Pnce
the nutaggniged | ocup. NﬂSP v 3@ n§0%3(l atpcﬁegaqgongo bases] were
confi fred by, DNA Sequw&ﬁm 4SI S P Rhdde a1 ve f o (ogirsaiEdils ver e -
di gested byDé’stI resg |M1§‘;g\,9(§1|2@5§jonut lng@sgeand the ehbpcmesdTdosgeni zed
mamal i an [exgLessi on| YAGIsHdREDSLAARY KGh44 cont ai ni hgotredel et | on was

recovered.| psa+Ds M13pSV7d120D4+D | pSV7d120D4+D5 not mads
D3+ D4 +D5 not made pSV7d120D03+D4 +D5 | pCMV6a120D3 +D4 +D5
50 -1 D{1-5) not made not made pCMV6a120D1-5
D(1+2+5) not made . : not made pCMV6a1 20D(1+2 +5)

pSV7dARV120tPA (Figure 3) was constructed as follows. An env gene was modified by in vitro
mutagenesis to eliminate any potential transmembrane domains and to provide a stop codon following the
processing site between the gp120 and gp41 domains of the gp160 protein. This mutagenesis was
accomplished by subcloning the -fragment which encodes the env gene from clone pSV7clenv (ATCC
Accession No. 67593) by excising with Hindlil and Xhol (SF2 clone positions 5582 and 8460) and inserting
the 2.8 kb fragment into M13mp19 previously digested with Hindill and Sall. A 37 bp oligonucleotide of the

55

10



The vector provides an SV40 early pronoter. and enhancer for expression of
SF2 gpl 20env gene, SV40 pol yadenyl ation site, and an SV40 origin of
replication for use of the vector gph) (495158 s- 10 Fol | owi ng recovery
of pSV7dARV120t pa plasmids for w IEd type gpl 20 or for a deletion nmutant,
the plasm d was digested with Sall to excise the conplete gene spliced to
the human, Ry Foqudfto! vl Bhealt 18 Gt @RURBRAG At JiZVPH SrecuSNCHs at isorSEI0p to
fragment mesﬁ& | Q&R arld Ywe résti@ionl BidgniieSalsltesc| oni ng site of the mammalian
cel I expr esgLEMnCAeALOTGTOGMYBEGCTTOATCATSTTIITIGT-Bl asm d was screened to verify
~the correct TR¢ ésQiidndd bfa vaibi-tiph gergane theintulant s ghewn balay: t he pronot er and

pol yadgnyl ati on signals, and this plasmd was is named pCW6ARV120t pa for
the wild-type gpl20 sequences. |In cases where the pSV7d vector was not
recover edvidid-ecypy sequeptasnid, the Sall fragment containing the gene was
subcl oned fromthe M3 nutagenesis tenplate clone into pCW6a. Combination
del etion nutant D4-D5 was obtained utili Z|Qng tm%iﬁﬁbpgl ﬁf-'éeDB geneS| S
pri mer &Rep! at 2¢@ri ved 29om del HQ on nut ant i nation
del et i on?&?ﬁ%aeﬁa’?dl?@mm D5 gnhel w s vs n’b-‘ég g%gtg & %l on
contai ning D4- DBNAy diGIGEsCAéh AGA %%%4 and H ndil |
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subcl ofed_into the Sall g e of%ﬁia § %0 reat¢39§M\/6a120D3 B4105.
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pSV7d120D3 ' _ pCW6a120D3. 45 : D4 I I\/I].3pSV7d12CD4

" not made M13tpaS.Nhelenv waSki/Gauckd 4 fatigws. The §' end of thm ayepge was modified {0

medes accept a heterolg@@Ivi/6ia1% GEISEMOS Kepn to direct effigignf segyetign o h° g};
_no'?gnade [tepman [esue p'lgsmmmrs 11 Zdseletyn Va"“ﬁ@\?‘iﬂ‘fﬁﬂff_‘ﬁﬁ%g’m‘*&ﬁ ot al. ﬁgﬂeﬁ

2l Ci
gg([j)g Y W& ?g?g\ of ti‘;b%\?% F2 ene in a Iamb IBS q‘C& A%Qers)g’on difmﬁgp@as %W@aal
. ]_Sasl ftu ons 5 nd was sub c? into the vector M13mp1 rron el
pCW6al20 d Smal. 0 onucleon I‘=d|r nutagenesis [Zoller et al.,
pCM\/6a120£?£3 eth o 1%0 %é%‘a% d§ o 1% g%e%te 1 NHRBsite QDb kR Gf & nbiQlal SyMaL
An env gere g"z (t'éopb ol deHoQ u RitswrgDliddAudidolide Nat e any potenti al
t ransmenbr R dHGQXA T@Téé.@-p coogllon foll ow ng the processing
site betwegp rn 5‘999&%2‘9&%@ cﬁ@gﬂa ORI diSni@f arld@e15368 o ©tcsing,. théfétiyscreating an
MUt agenesi ghol\Gs artC4anaing| thesdogsh itnrssnngl30 i doge fohserifie. agment whi ch encodes t he
env gene fr om dalafn@nddBN Gerecins likeWeGruhgeress irow 13N pla6d §DWel bitp negrdhestarkex ¥\t
Hi ndl | | seand ingheA sigraiFRopbded Mes Poiwink isequencsS SRwaineds' 8766Juepted anchsignal prldtipe 74 8
kb fr agnmenéademdne fdvindmpdiSaganevi ousl y digested with Hindl 1l and Sall. A 37 bp
.ol i gonucl eot wilétypé sdghencd 6f the tPERIgal: 434 713 Bl fol | ow ng sequence was used to
al ter the 3 edueskte saushdee gpl 20/ gp4l processing site at position 7306 to
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encode 2 stop codons and two restriction endonucl ease sites.

5' --GAACATAGCTGTCGACAACCTTCATCATCTTTTTTCT- 3" The sequence of the wld-type
gene and the nutant are shown b . {Ld-type sequence: Processing Site
10 Position: 7288 eé'pw‘@’g%ﬁw 7300 |
7318 Amino acid: Val Gn Arg GQu Lys Arg Ala Val Gy Ile Val DNA
GTG CAG AGA GAA AAA AGA GCA GIG GGA ATA GTA g pl20 nmutant: 15 Position:

7288 AGEGRIGACHHUITACAGBIRTCCAGGGCTGGAGAG CCTCTGCGAGGAAAGGGAA$§{\L7 A no

Aci d: Val dn Arg GQu Lys Arg OP  OP DNA: GIG CAG AGA GAA AAA AGA

TGA T
Hi ndl 4| %ggﬁéﬁi oW ng rru({ agenesi ?é%?é:p@gﬁé‘mcﬁ%&ﬁﬁggﬁ%gﬁ opti mal -
secretion into the medium A 268 bp Xbal - Ndel fragnent cont ai ning the

het er ol PEEPSTETGCTET ECTSICTETE GRS AS TEIT COTT TXAPCHAGE€AGSARATCCATBCAUNAN t PA
fused toys$tesBalbeuilailartystlybaV slithdVadrfedPeroged GinGle IMeBEpASaNhel env
descri bed bel ow. This 25 fragrrent vvas ligated wwth a 1363 bp Ndel - Sal |
fr agn'Ent encodi ng_t he remi ndEg 120 codi ng regi on which was -
i sol at €€ ; % %m rg %;g%% 3% 5954 and 7317) described above,
and bothFFFH % 2 nt'o the vector pSV7d (described bel ow) .
previ ously di gested with Xbal and-‘Sall. Expression vector pSV7d can be
generat ed nv with Bglll and Xbal, and then ligating the
d| gesfed Phas n;\%le a"an %ﬁeﬁg\?@{ Fowi ng linker: 30 Bglll EcoRl Smal
GATCTCGAATTCCCCGGGT CTAGAGGATCCGTCGAC
ABCTTAAGGGGCCCAGATCTCCTAGGCACGTGGATC—S' 35 ML3t paS. Nhel env was constructed
as ol | Quisc i Prc @it adfcaAdie calsoradichaasranatcecreccrodhiAedehnceacept a
het ergl ogous signal sequence known to direct efficient secretion of both
t he honol ogous gene (human tissue pl asm nogen activator) and del etion

var i antGCANGARTCAPINT AAGHEACHHTETEAN GAGAGREETC Acad.
Sci. USA 83:4670. A portion of the H v-1 Siie sgéﬁ’éﬁPHeéLVaﬁﬁaﬁgﬁ 88e (ATCC

cag AT d@ﬁﬁmmﬂé@aﬁﬁ R o el al

(1985) 103-109] beéetweén Sacl and Sma O i gonucl eoti de-directed
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S -GA ) lﬁ( Iﬁ%r@ysﬁ@ Mi %Glglﬁnﬁer) and these
cyt osi N me%eégﬁl&n& @Ilngmtt@&l/@@asn{l@ﬁlﬁ Nﬁél&ﬁt THg an

BitididnddGnté
NRel; si thaam &e&a Muénb@onMﬁn sibfdi fubdan® MB 61éhd 3ent Qer0le for serine. In
paral l'el, the tPA gene was |ikew se nut agem zed in M 3 to place an Nhel

S|te53ear the rboxyl .end 50 of the't e ovmng
i “gﬁwewéﬁ Fig
f or—~t he %y @Tgpf.glmA gqnltranslated
sécwences

AGAGCT GACATCCT ACAGGAGT CCAGGGCT GGAGAGAAAACCT CTGCGAGGAAAGGGAAGGA
GCAAGECGTGAATTTAAGGGACCCTGT GAAGCAATCATGGATGCAATGAAGAGAGGGCT C5

I\/Et AspAl aMet Lstr gd yLeu

Example

This example describes the expression of HiV-1 env analogs in mammalian cells.

45 DNA encoding the complete env gene with the substituted tPA signal sequence was excised from the
plasmid pSV7dARV120tpa using the restriction endonuclease Sall and inserted into the unique Sall site of
the mammalian cell expression vector pCMVBa, and the resulting plasmid DNA was screened to verify the
correct orientation of the gene with respect to the promoter and polyadenylation signals (see Example ).
The resulting plasmid, pCMVBARV120tpa, and the plasmid pSV7dARV120tpa were used to transfect COS-7

s0 cells to test expression and secretion of gp120 into the medium. pCMVBARV120tpa was at least 50-fold
more efficient in expressing gp120 compared with the pSV7dARV120tpa expression plasmid in these cells.

Permanent cell lines were isolated as follows: human kidney 293 cells were plated at a density of 50-
70% confluency in DME supplemented with glutamine (292 mg/L), sodium pyruvate (110 mg/L), glucose
(4.5 g/L), penicillin (1000 U/L), streptomycin (1000 U/L), 3.7 g/L sodium bicarbonate, and fetal calf serum

ss (10% v/v). Cells were exposed to a calcium phosphate coprecipitate following standard techniques with 10
ug each of the HIV env expression plasmid pCMVEARV120tpa (wild type or deletion mutant) and a plasmid
encoding the selectable marker neomycin-resistance, pSV2neo (Ref), for six hours at 37°C in a 10% CO2
atmosphere. Cells were washed and exposed to a 3 to 4 minute shock of 15% DMSO or glycerol in
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TGCTGTIGTGCTGCTGCTGTI GTGGAGCAGT CTTCGT TTCGCCCAGCCAGGAAAT CCATGCC

CysCysVal LeuLeuLeuCysd yAl aval PheVal Ser ProSerd nd ul | eHi sAla 10

mature t PA CGATTCAGAAGAGGAGCCAGALEGTAGEARFTG Ar gPheAr gAr gG yAl aAr g
SerTyrd nval 15 The Nhel variant of the tPA signal: 5 untranslated
sequences AGAGCTGAGATCCTACAGGAGT CCAGGECT GGAGAGAAAACCT CTGCGAGGAAAGGGAAGA 20
GCAAGCCGT S b AERaiNe Fad GldwihviEaivhT (GASTINeA BdvéyWecAMa4dNaBEDS. Trypsinized cells

Met AspAl abded lepiaidl 8t wlke? dendhy in 400 ug/mi G418 (Sigma) in DME supplemented as above. Colonies grew
TGCTGT GT GE G bEcdipbiocis MEGA G 666 WekkTid 1@ CAECmISS Adiidies were transferred individually to
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fwod By Wadhn

of 50- 307 0 ﬁ § 9@ H’ﬁQ&%r ithl ﬁ.ﬁ@p RIS RbrE thathal EbséﬂbH& ana iﬂ@atﬁ&ﬁgoﬂﬁﬁ{zb)n each
sodi um py Ldhpfat v?as U8 clirde Soriddd.Hom tHE Rarfdadd loh Fhe(sdtéd Patb) thp assay
strept OWGésnve(lﬁeQQ)Q sHS o tnéi v-&lebte@ a0t uachis GRkiienadiaysaw)gavé atpasitive alghal senieim
5% j(10% MindoctedGall Iysutedmie negati@sed to a cal ci um phosphate coprecipitate
f orl owi ng standard techniques with 10 ug each of the H'V env expression
pl asm ds pEhdoiplM/120t pa (Wi | d type or deletion nutant) and a plasm d
encoding the sel ectabl e marker -neonyci n-resi stance, pSV2neo (Ref), for six
hour s at -37[Tlis eXaniple descriges the rchmmam?ﬂqeﬂoe of mEdpipssin \XBﬁsthﬁﬁ%@EF"ﬁﬁﬂ h ?E?é%d
t &ud 3 toimenidnut e shock of 15% DIVBO or cer ol |n 12
HEPES- buf f eF'8e| stading Plésm"hlﬂ'ﬁ?d stefion %{ PETFE 875(19@?‘0 eH for
48 hourd. P §|‘Eg‘€z dﬁ% éﬁﬂzﬂ‘ °'a Wéa i ec

ing sequ nces oc
GA18. (S g s rePﬁce wf’md eT(s g%? &eﬂ ar q-ll%%'
per fOCUS uenc o th trg Ss’ile #04e %ﬁ)epléf?u dq}%btglspo%ﬁ %as destroyed
transferr ﬁ R ﬁh@aﬁ eatsé’s V@.,@, figa ,pnes were screened for gpl2
product on as RS TE wh &gé‘sgﬂq}iﬂt b@tﬂ&l@n 6o NBSIWHEh Uit 16t a6t 1 trabrdidtiGAinitiation
descri bedAb@ cOMn dBRdrbanY @'orﬁltﬁmﬁﬁHz‘I@(@HS&aJn&ﬁ (P wbIDasT DtHol 8itls Sn thal veciorpt e Of
cel'l's froggfhenidWeretighibd 6 UP RESIRKal BdaptonRiving telsbeiced for further
characterization, e.g. CH binding. Alternatively, CHO dhfr- cells plated
~at a density of 50-70% confl uence were cotransfected by cal ci um phosphat e
coprecispi t ati on using 10 ug eahr @ITEHETHFESAFds pOW6EARV120t pa (or
anal ogous del etion nmutant- expressi on gegtocEcaend 't he sel ectabl e marker dhfr
encoded in t he pl asm d pAd-dhfr. Foll ow ng

: Aiter ligation, the. DNA sequences were digested with BamHI and Nhel to generate a 1.2 kb BamHiI-Nhel
. 55 fragment containing the ADH2/GAPDH promoter and an Nhel. sticky end immediately downstream. This
DNA fragmerit was isolated by gel electrophoresis and is referred to as Fragment A.
A second digest was performed by cutting plasmid pJS150 with BamHi and Sall to generate a 13 kb
linear DNA vector. This DNA fragment was also purified by gel electrophoresis, and is referred to as -
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10 exposure to the coprecipitate and shock solutions as descri bed above,
cel'ls were incubated for 48 hours in Ham s F12 suppl enented with gl utam ne
(292 nmg/ L), sodium pyruvate (110gpg 4ah.71§@di um bi carbonate (3.7 g/L),
glucose (4.5 g/L), penicillin (1000 UL), streptomycin (1000 U L), proline
(150 ng/L), and fetal calf serum (10% . Forty-eight hours after
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vectors for additional nmuteins were also constructed by cloning the . _
mut'ei n- éncodi ng sequence of the pCM/6a based vectors (Exanple |, Table 3)

into Nhel/Sall -digested pHL15, thgg ﬁﬁé@m ng the D3 coding sequence.
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env anal agigensl purtiisddiomlye85 weve lubedi torgeneaisamiiriliVidntitiodiss aregpetimantd d@nimels bf \gpi HD

anti gen liter.dn dpth rgeatn gndl G@nea| pigsethe vitsrd ofgfie Bsulting2eragvapeat arbimjialr¢vell whiethenthegen
pr oduced immunpgenstas GENSF23Mg-typp pidantepy 8F2 kypervadatia/muigind t ype, env Zr6 wild

Immunization of Guinea Pigs

55 In order fo test if guinea pigs imunized ‘with env SF2 muteins derived from yeast were capable of
generating a strong immune response, these animals were immunized with several muteins and control
antigens.
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type, env SF2-D3, env SF2-D1-D2, env SF2-D3-D4-D5, env SF2-Di1- D2- D3-D4-D5
in'50 mVl borate pH 9.2 at 4[err] for at least 12 hours and | ess than 60
days. The coating is aspirated pr@&hehgbqte and the plate is washed six
times by dunking in a solution o 137 M NaCl (0.8%, 0.05% Triton-X 100.
The plate is patted dry, and 100 ul per well of 100 nmM sodi um phosphat e,

0. 1% casei For edchriMigeh) B, Haltiy duinch @igs Xerd @inunze®ineGotpaiiavith 50 Oy &R antibén Rikeds Ol
pH 7.5 (vthl50g edjuvanl(seb ibalby) at BreaddadinteBas @ittt Dtolakof isedh dbctivhe Blibe Satiphd wo!
anal ysi dakew atcthé tirbe efcpadh inibctibretebleedt ai injgciandinahil We peram tway motitarel ibg titeatich indhenal
humans, EHSAf degeribpdraipené reBxappient¥ifer)the pro@@lionudf apfbodibsedithicted tagainst thelimtinizingabove
(1/108 difast pesheoging peterplagoug etviantigsns-in the top wells is aspirated of f and
150 ul of diluted test serumis added. Using a multichannel pipettor set at
50 ul, d"fig¥P¥ons down each colum are carried out, taking 50 -ul each tine
(1/3 dllutlo v/v) 15 The plates are then |ncubated 1 hour at 37[err]C
with the pEH 1<'3L,‘;) gg in plastic wap. The sanples are then aspirated off
and V\HshedE above. Then, 100 ul per well of goat anti-human |gG
conj ugat edEzvq_| Lg, WJ@P sh per oxi dase (Tago 2733 Lot 330102) diluted 1/2000
in dilution sol u ion'T's added. The plates are then incubated 30 m nutes at
37[err] spydEed in plastic wap. The solution is again aspirated off and
washeg 6 tinmes as above. 100 ul per well of col or devel oping solution is
added [ 100muthmMBibootRk-BRdspHaldyl 6knBIkmiRe @R squileddl Twebh.NO- di - (3

et\hyl benzt hi azol ene sulfonic acid), Sigm A-1888, in water, stored in the
dark at vé¢ater] plus 3.3 ul 30% hydrogen peroxide in 10 m citrate buffer
(%5 g citric acid per liter water, pHto 4.0 with 6M NaCH)] The ABTS

sol utdeon i Mix adidantwithrrorest vakare of 00X Sausieps Tyren daarrien) tameke adfinel dohgsnigaibruefi1¥n
shoul d K% geualenasi00AS% Tweeprad). jsufiope anchPBS tedtake Basarrast Plume apgl desed5q yg 'ag*t iC
wrap ar @"oae Eﬂi’aﬂdé'tﬂa“bt’e' 3nimelda 1090 ipjeption é@“mﬁpﬁt’ REMgaWVRm the,wixjueefer § Bl

st opped \ﬂisttPP 8 in g0d) qut ?ffa % @fg‘mg 'B??d@h cagg, joraygictintrogiycing air iy

vere reJP- O mﬁ A MR Flo RO B0, Pt (o ks

det erfi e 3 3 ¥ B PPLRPDY MOWPHat a: absorbance (linear axis) is
plotted & ﬁ‘ dilution factor (log axis) on sem|og paper or conputer
program Included in the test sera are standard reference sera as positive
controls. d,‘_'d?ofroltahlh'é@t‘dcgi% s aiiERh SR, H V-positive serum 20058 fromthe

I ntergtate panel was used; for goat sera, a .goat serum devel oped by 30

i Muni Zaesut® Wi th envSF2 wi I d-type, reference 02GT097.2 was used; and for
titration of guinea pig sera, a standard reference guinea pi.g serum was
used, | i keThegesultdotfdienEidiSArgre isimmwmiin Pigiré 8.rAsvdah lhe @eenIFE muoing ot the presentientinc e
+@ ser arel@3dfedtive afmiltriybh envelabal msgeoérating rhigil antibotiv ditefSL A Standasdh diass ,newtralization
absor®anesay vas 3iso wensucterh the rguineeapig issrahHief resuli angeshowrOBsTaple (S dhavdata sipwsthaind -
0. 7) i ndelption|mufpetgof e presashinyshtionisan ganerptd siotificactievels Ofypytralizingantiadies.ol ), f or
each pl ate. -The average titer for the standards on the plate were '
daserm ned. The average titer 35 was divided by the "Reference T| ter" for
t hat speC| es and antigen plate, and the resulting nunber is the "correction
factof".- The test sera titers were divi ded by the correction factor to
yield t he adjusted, nornmalized titers. A panel of selected human sera was
tested to determine their titers on all of the reconbi nant antigens,

i ncluding the deletion nuteins env SF2 D1-2, env SF2-D-3, env
SF2-Di-2-3-4-5, and env SF2-D3-4-5. 40 Results are shown in Figure 6
(Nort'h American serum panel) and Figure 7 (African serum panel). The graphs
show that for these serum sanples, the reconbinant antigen env SF2-D1-2 is
as efficient or nore efficient in detecting sera as is env SF2 w | d-type.
Reconbi nant antigens env SF2-D3, env SF2-D3-4-5 and env SF2-Dl1-2-3-4-5 are
as efsbicient as env HTLMI 1| wild-type or env Zr6 wild-type. 45 Exanple V
Thi s exanpl e describes the immunization of mammal s with reconbi nant
hypervari abl e regi on nuteins and the detection of inmune responses in these
animals in response to these injections. Reconbinant env antigens purified
fromyeast were used to generate anti-H 'V anti bodies in experinental

ani s of very high 50 titer. In both goats and guinea pigs, the titers
of the resulting sera were at a simlar |evel, whether the i mMmmunogen was
env SF2 wild-type or an env SF2 hypervariable mutein. |munization of

Qui nea Pigs 55 In order to test if guinea pigs inunized with env SF2
mut ei ns derived fromyeast were capable of generating a strong inmune
response, these animals were i mmuni zé§ with several nuteins and control
antigens. 15 EP 0 434 713 Bl For each antigen, six Hartley guinea pigs
- were imuni zed in the footpad with 50 ug each antigen m xed




wi th 50 ug adjuvant (see below) at three week intervals with a total
Bl ood sanpl-es were taken at the tinme of each injection

nonitored by titration in the
V tor the production of antibodies

seven i nj
(prebl eed

ELI SA descri bed above in Exanple

ecti ons.

at injection 1),

and t h%PS(? 4347198

of

di rected agai nst the imunizing 5 antigen and agai nst heterol ogous env

a strong immune response, these animals were immunized with several muteins and control antigens.

For each antigen, two goats were immunized intramuscularly with 1 mg each primary injection
(complete Freund's adjuvant) and 0.5 mg each booster injection (incomplete Freund's adjuvant) at three
week intervals with a total of six injections. Blood samples were taken at the time of each injection (prebleed

anti gens. Antlgens Env SF2-D3 10 BEmw 5SF2- D- 1- 2- 3-4-5 Env SF2-D3-4-5
Env HTLVIII wld-type Adjuvant: 15 Miranyl-tripeptide-phosphati dyl
et hanol anfne T n squal ene- Ivvee Ims\@g&{;&n by%upeaPlb eraaaj avant w th corregt
vol une of FoX—Squal-ere—Fwe -Ag—cohRcent+ation-oH 1X
(4% squaal eﬂe‘lgeﬂ) 008% Tvveen- ?mnlmaéﬂwm@er ELBA TiRRSIVSE2 (fn Neutielzation Jiter #4-SR20] Une
and dose [ By i 3cboRhai@nt | gen sapd adjjuvantggep aniral in 100sql 1 njeckion
volume pef animal. Warm the|l m xtogree forp 5 mgpygob 45[4rr] Passsgde warm
mxture ip and out of a 23 pa. merdl e 3ix tizwgwp takilng care btep avoid
i ntrodyci ng air into the m kturedso nj e¢t intigogobe anijmals i nmeed ately. |f
the i njoect i on procedure takps ma2e@ than 5 mtmg000en x [t he 25 ered sion by
shaki ng by -NagE gVery T ew n nut g, Congr ol . bf O gni mals Leeel Ve the
adj uvant | n carr| er. 30 Resyl tsz47ug,he rgsul t sgijget he ELI SA are_spiown in
Figure 8.| As can be seen, the mgkpy ns ¢f thq"pdogsent i nventi oRs@re as
ef fectigve] as wi |l d-type enve| ope Jufs gengrati nmd@bgh anti body tibgers. A
standard pirus neutral i zati pn 3%4mssay [was aiemocondtct ed thetsgw nea pip
sera. TheTE W T T ST e strow tHhat—detetTom motiant s
of the preE@' ZDE@QAW% ot ah geé ate $igni P%ﬁt ledels of n&fralizing
a4 bodi els. 40 45 50 55 16 EB4] 434713 hu[';gbl e 3 Virus Netralizatjon
by Gui#ea Pig Sera 5  Ant| gen 5490 asgoo Anijmal Nunbesgs  ELI SA
Titer/env| SF2  Neutralizat|on Buger HjfV- SF2sdgy SF2|D38 ( COOH If)
2477 280066 562446 224066
500 2479 | EwSF2DO-9) 574 000 g:gj ‘3}3%%0 2480 <20 190, 0PO
<20 e SF2 Do | ARATL #451 soono 43 000 "%
o ' 2 54,0 ] <20
>500 2473 57,00p e 105060 2474 116, 0p0
<20 15 2475 26, 0Q
<20 2476 +6+666 24%8 133\,033 RS 2Bt
| engt hy, [REOATLVI 34p, 00@523 23000 - 500 2490 <20
88, 000 3p 202524 87,000 <20 2491
131, 000 4p 24%2 52-5% , 000 ::g o 25
2494 253, 000 2827 38,000 <20
2528 14,000 . <20
35 - :
. v lm_munizatioﬁ of Goats
40 In order to test if goats immunized with env SF2 muteins derived from yeast were capable of generating

at injection 1), and the sera were monitored by titration in the ELISA assay described above in Example IV

for the productlon of antibodies directed against the immunizing antigen and against heterologous env
antigens.

50

Antigens:

Env SF2-D3
Env SF2-D1-a2-3-4-5
Env HTLVIN wild-type

Lot 3064/1a
Lot 3064/5a
Lot 3064/15a

Adjuvant: Complete Freund's and incomplete Freund's.

55

inject. For boosters, mix 0.5 ml antigen (0.5 mg) with 0.5 ml incomplete Freund's. Emulsify and inject.
Control: Control animals receive the adjuvant in carrier.
Results: The results of the ELISA_ are shown in Figure 9. As can be seen, the muteins of the present

17

Vaccine: Mix 0.5 ml antigen (1 mg) with 0.5 ml complete Freund's. Emulsify by standard procedures and



At Bt o e

Env SF2 D(1-5)

2484 71,000 <20 25

2485 ' 60, 000 <20 2486 54, 000

<20 2487 100, 000 EP 0 434 713 Bt <20 2488 133, 000
<20 Env HTLVI I | 2523 23, 000

<20 30 2524 37, 000 . . . <20 2525 52, 000
<20 25%ent|on are at least a; efg?tm?)ﬁs wild-type polypeptides in anﬂg% t% fyels generated. 70, 000
<20 35 . . 252 o : 14, 000

<20 SSQP-WM%E&%%&S 40 In order to test if goats imunized with

env SF2 nytSlsniRRRYBbhol LG8 ot 1R ECcdiARAB], Srof doBENET @i HY AR bA 9
I MUNe cl @ Bbietion (AR, é@é:ﬁﬁrﬁavy?{eérﬁle! ASERHleZ WidryBihd, USRE ¥ h R sodlehier ﬁ'@es?iﬁ

cont r Olyinadat imElRBiRed Gridbr 8 GhovRRhd BERe HuMPeSORbRy YRR DIFBI b AMEtoorganisms. The

I Nt I amageessionlubibd tbithd pOBIVEAFSA 2005d 88Rb3t 1 Bi7RI2] hidNthd GEUFN oAt RMbES e BHL1S

adj uvanépositiad@7®35 ngy each booster injection (inconplete Freund' s adjuvant)
at tir ee Thesk deposiar aral peovided Morathé @bmveniarice Sif Xhdsa | skildd Binthe adl @ad awangithed Sanwer e
t aken admigdipe thatrsechofiepesits laré mpeet itomracinechd peskntl Bvartion, mpretbéti esmivdgnt embalii-t he
ser a weweets gisriteyendette B¢l af itheragttip viaw iohthe lnees@rt ISHosytes ke aveliability ot thegeidspesits is
Exanpl 8otiagranbet any dicegperidge td mke ofse an sqlidrodepssited materialy) ueﬁg}athhsor anpvrrther pgienti zi ng
anti eﬁheamf.l% agidh $PAURRACE: r°6 |tt@%gﬁ?g'sit@ﬂ\;naéqﬁi@l§¢éq] @forggatec:i in the present disclosure by
LS e e R R s oot i
3064/ 5 I |°d- o / A . 's
a_'ﬁg i n@é’%@ COHE MR, s 28 R [legtqng ma %pﬁ‘?‘ge‘i‘?’j"‘é’h P &eR® P'1 %?j’f“%dfﬁ‘"ﬁz 5 i
c&“rpl ethihd eund' s. Enul sify by standard procedures and inject. For

boogjers, mx 0.5 m antigen (0.5 ng) with 0.5 m inconplete Freund s.

Emul si ky ARGndnNinfGhodefeRAty fus typ@ Nt dRd1 @Euaalvsor rgs%bmepowagma&wy@wm ifbs
carrier. yReYbhiifs cdridsivéd aMbrgS HRL1 tsbﬁteﬁle apbettiss TP al Radti ALY Ritdhe g@an be
seen, t henypariaaatks dédhaird di thePoRFépitie Haé been daidtdd. 434 713 Bl invention are at

| east as effective as wild-type polypeptides i.n antibody titer |evels

genes akedd pOpeptidet candpridng bpigpesathatMiide aitinbdiesSto  HIV-1\Vipo 20ens op GpeGehRWIRBtg0a and
pHL15, baninag acidiSequeods ackdiBdiblto thedoreuldeposi ted with the Anmerican Type Cul ture
Col | ecti on CAYCER-C24333V44MotGwn Dri ve, Rockville, Maryland, USA, on 13
Sept ember*he®®8, and wi | | be namintained under the provisions of the Budapest
Treaty on tﬁéé[?@ étgggréwggg@ﬁgdﬁi‘@ﬁ'ﬁﬁ out QTS eEsasingPCidi RRpHePCe igmologisto
pCNk’/BARVl 2 and the accessjon nunber for the pHL15
deposi t i gz’ggu.dﬁwsu;ﬁd T SR 5f BT S RACeRSA IPERRAE e of
those skiTFel i I FhlocBiS 18 ABRASE 180 AIBLSS) el B BaERR
are requigdLdst, E%%abﬁ& ,z, 1§ gpb.esent I nvention, not that equivalent enbodi -
ments are Dey Bahl% bluafle dilS AFnu By Moo dfindPUeiSBlendd RABRSHGS:
The avai |@hiis hyudiia4BesandeResi ts I's not a grant of any license (e’g., to
make,” USE 05 $ohprisbd1n GARS Sbili RBqUSAISHIlNAL FnittiHel 8F atloli Fo-@%6 aRdo QkilesquBRbeNt .
The nucl elomoiagy @ PREMBE &AGQR ARBOd BrdesBBpasiivacdFant erj al s are incorporated in

t he present vdissolamsidaeid bytuerie oed & crha@nunel adowe 3caRidoast | ing if in conflict
Wit ke any seY2eroemihescid iséimanch ef @torm madninoofghout B@residnesgoi ng i nventi on has
been descri M@ anppmingrreid deduerick ob§ togarpaxiphum bfl ageut PGitesidwesand exanple, it will
be obvi ous Vhistaneminageld seavencawti? foi xraednpmsoirphgut Beresiderst#nded wi t hin the scope
of the apen¥el apEainggcid papies ob@toa maxinhef Rbe e reSidEsSi ci ency vi rus type 1
(HI \4/5 1) %1‘2'6{}3?'?9 F’E?r"‘sgﬁ‘ﬁi@é?ﬂ?t T\JGI { Bept far TP B Megeye consisting of Vi, V2,

V4 and V5 confains no more than about one-third of the said maximum number of residues for the
V domain.

3. The polypeptide of claim 2 wherein:
V1, if present, comprises an HIV-1 sequence spanning from the C-termini of C1 to a Cys
50 corresponding to the conserved Cys155 of HIV-1 SF2:
V2, if present, comprises an HIV-1 sequence spanning from said C-termini Cys of V1 fo the N-
termini of C2;
V3, if present, comprises an HIV-1 sequence spanning from the C-termini of C2 to the N-termini of
C3; :
55 V4, if present, comprises an HIV-1 sequence spanning from the C-termini of C3 to the N-termini of
C4; and ) :
V5, if present, comprises an HIV-1 sequence spanning from the C-termini of C4 to the N-termini of
C5;
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t he dommi ns conserved anong HI V-1 isol ates characterised in that at lea
one'epitope froma hypervariabl e donai n of the pol ypeptide “ﬂ“ﬂg“l“‘
deleted. 25 2. A pol ypeptide comgprg sia@3ed topes that bi nd

HI V-1 gpl20env or gpl60env within an am no acid sequence accor d| ng to the
formula: Cl -V1 -V2-C2-V3-C3-V4-C4-V5-C5 wherein: Cl is an amino acid
sequencemvmtidnaaaaﬂeastrmaffem’lveabwmtyﬂe&ao%%uaeshmmmmydteslemseqowatbtmml ogy to 30
Ser 29 through q15130 of HI V-1 SF2; C2 is an amno acid sequence with a

m ni num B4po logh no acid sequence honol ogy to Cys199 through
Leu291 of HI V-1 SF2: C3 s an am no acid sequence with a m ni num of - about
70- 75% ami Nectge pav 908 and Rl E et iB E _5@13%6% WeTe Jappsitey B thedmeripay. TyPeSF2
35 “‘“'64°q"%°"%[h ﬁ%azaat iPerdawy Bevgc Booyilen Marviand, U rﬁ"o‘f3 %?BB@PG’?‘@B%%

“ami no actily bg, i % FiydapRst ol 958 ,ﬁ%ﬁ
conpri se °°%1sﬁ 'égrj; 36 i pscgg% ;ﬁé ?‘ﬂ”ﬂt 'ﬁ#’z ?ﬁ?dg ?fﬁ%sﬁ'f’" ‘?W"bféé?'gt?t %ci d
sequence"Hofgl og oshé’ hﬁré Rt B B Wl ng‘?ﬁosérgaﬁ”e%5.n% Vandy_ar ithdr-ad S,_an
ani no acéoq\ issfofil! Qtﬁ:hQi Qecﬂ%' tmb'tgc o 1 Mian anﬁo% LQvalent bodi- V2
i's an amhbfs a6k oﬁ@%%ﬂﬁ@ftﬁ ainvidwabt [FRp t a5§|a6uﬁ;$bf %509& tsli an
ani no  achdi a YRAUE B lcBse (b.d. Qo MaksB¥de!BH QAIIQ o dR64itbd r%Qeﬁa%ﬁbrﬁUﬂﬁus ordhy bfherdfateddTl NO
aci d sequpngRielacld $equencdtbati thd! Abmdkited didriald ird MSHrEUIRSH inad6l phaerit SisBIBsuRITHN O
-aC| d segeRrRac M afd doftroingTifini coRitt @ith sl estjuentd déseatedti@sin. Wi t h t he provi so that
. east oRBhoagh thé redoitkp imzdntih Hae besntdestribedamsdnivedetil 0y paCa ibbtRtion@d @kamdb, V2,
45 ' \Byill W olvivds M8t changbsand snodifications enaly lha practived vithinrties dchper aff the fapénided damnsl
maxi mum nunber of residues for the V domain. 3. The pol ypeptide of claim?2
whiesei n: Cletms | f present conprises an Hl V-1 sequence spanning fromthe
Cterfini of CL to a Cys 50 corresponding to the conserved Cys 155 of
HI V- | Sk2:A hyman F't"“g&"f’%%‘@?ﬂcy M |‘s(§%" [FP1309nv or gifle PalyRapidenth PRI ai d
C-termni % qpaing P‘g lates Chﬁﬁicte"@"f '"l tha"p?te'g fne geiiopt iMe@se an
H V-1 sequd Q’aréﬁ%?rﬁ‘ﬁ"ﬁ'@ %?ﬂ"tpﬂ%pd Tsebre % 2 to the N-ternmini of C3; 55 |

R 32? mg.mHL%g  SEARERSToB O Wb B S4B
d

spanni ng frong{ the N-term ni of CS 18 I nvention
are at | eagherds: © ct ] ve as w type pol ypeptides in antibody titer
| evel s gener ag €| an LIRS 8did sddfionBh MtQOrhiRifum MRARE 70L78%mino acif@6duBicd homology to
PCWE ARV12 @baa thvdugh Pydddef HAGL BFZ; N E. col i HB101, were deposited with the
Aneri can TypecXdlab emio &id segGént@with(aminilm ol 250t170f78% ldminoraciDsbquence Robdiagyltd e,
Maryl and, O$#199 twougiBLduequtat wiver SF2988, and wi || be mai ntai ned under the -
prvi si ons of G inen Buide pedteqiancaith 2oninimae oDeels0t75%famiorid seqyente bomologf e
accessi on rPanproigly CysPRY oh BIWIGHRRV120t pa deposit is 67792, and the accession
nunbefs f or t he4 ipRp aming| agithasaence witlrzraigimum(®f about Wﬂé‘&@"ﬁ\?ﬁ@g iseayenee domglegyiteled
for the cofyelp &ypueh B43619HEW-1sH¥ 2 | ed in the art, and are neither an
adni'ssi on’ t hat® S‘m!:ﬁseﬁ cf‘é'l"t°sa°!9r q‘t‘eé Y‘"F %I"t"‘t'i“ getrue V7R Pripas et sequence
i n\eent i on, ?fB?':’gtV fxfhe S eyond the skill of the
art in viewal,f ﬁ'éa mo ﬁequ e @i 'ﬁiga:: °fa§\603:§@kgld et:y of these deposits
I's nof & gra %}z i &reQhues€! | the deposited
material s) ur\sfega ﬁogetds% @rtopatmtm ofH &ll@blre iGles; g1 d sequences of
the deposi t edygTRbLELhiAd stidPdefuehdCd? b RPE Ak ik 5 bOR 1PFegaREE di sclosure by is
reference andwifltRs rovido” tRatlat R8st iohe biMheC® Bérhdiratsolkibdirdiiihe SRAH ROHERIINGES Vi i \2ed
herei s Al VooGgIhd VB oiltalfise@rhdig) thai R0 dn6Hhird aSthd eml@med hldedr of festssodad ai |
by .way of iMdomahration and exanple, it will be obvious that changes and
rmdlflcatlons may be practiced within the scope of the apended cl ai ns.
_ 3. The polypeptide of claim 2 wherein:
V1, it present, comprises an HIV-1 sequence spanmng from the C-termini of C1 to a Cys
- 50 corresponding to the conserved Cys155 of HivV-1 SF2.
V2, if present, comprises an HIV-1 sequence spanning from said C-termini Cys of V1 {o the N-
termini of C2;
V3, if present, comprises an HIV-1 sequence spanmng from the G-termini of C2 to the N-termini of
. C3;
55 V4, if present comprises an HIV-1 sequence spanning from the C-termlm of cs to the N-termini of
C4; and

V5, if present, comprises an HIV-1 sequence spanning from the C-termini of C4 to the N-termini of
CS5; :
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Clainms 20 1. A human i nmunodeficiency virus type 1 (H V-1 pl120env ar
gpl6Cenv’ pol ypepti de which conprises the donains conserved ﬁl‘“ﬁummw””“l .
i sol ates characterised in that at IgpgpiascAg gpi tope froma '
domai n of the pol ypeptide has been deleted. 25 2. A pol ypept'i dé corrprl sl ng
epitopes that bind antibodies to H V-1 gpl2Cenv or gpl 6Cenv within an am no
aci d sequence aabohd pregsd dat foe sdid sstatted: v ddmain/faviny Zho GRord/ ThaftdndlthirdCthe bax{dum
wherei n: Cl iresidas) ifasaid hity-tseiqubnseig pesae said HIV-1asentencensi missifhg aepitépe70- 75% ani no
aci d sequence honol ogy to 30 Ser29 through Cys130 of HIV-1 SF2; C2 is
an am no ati dhsedypeptide of/gldirm 2 wherpin s3id selegied Ylslomain BO175% am no aci d sequence
honol ogy to s199 through Leu291 of HI V-1 SF2; C3 is an amno acid
sequence Wit %P%Ipﬁli‘tﬁ‘ﬁﬁﬁ mawaﬂe'n?wwa?ﬁdﬁewmva sequence honol ogy to

Ser 366 t hr ou s387 of H V-1 SF2; C4 is an amno acid sequence
with a m n'f yp&%ﬁﬁ?‘%"?&%’ﬁﬁf%seé?ﬁeﬂvgg’aﬂ%ﬁc\’é’ horol ogy to Cys415

th h dy4 d th
R4 a§‘§%?°'vrspt¥g% SR B ST LR Y SPRABI Ay 0 Phadse ¢ hr ough

Args509 or &et\‘ﬁes%o@gptﬁ&é’fciaﬁE%h%%’?rs&ése?e@ta@@f@rﬂa.ﬁ&' Vi, sequence of .0 to a

maxi mum of ~abou resi an am no acid sequence of 0

to a maxi ngimrpd pdl?@b{fde §Qlaﬁrﬁ§'wﬂé}§§sa|&/§éldc§d Fuoilhd e Lidd v@equence of 0 to a
maxi numgof about 90 resi dues; is an amno acid sequence of 0 to a

maxi num of 1oalyRdipolypBtiie &1 dikiHe 8 whaadsa@sdxestean dembinere¢i, ¥2 seovgence of 0 to a
maxi-rium of about 10 residues: with the proviso that at |east one of the V
domai ns setltehepbiyfppmide bivtaing P erbigeit sdid sefscied §f domaindlare VR V24 v5. V3, V4 and V5
cohtai ns no nore than about one-third of the said maxi mum nunber of

resi due® {8 Thdeolygeptiderai ofpim 3 wharbie sqichéejegtep Vidawaiesf arg V{ VAR Wherei n: V1, if
present, con‘grl ses an H V-1 sequence spanning fromthe Cterm ni of Cl to a

Cys 50 3c 8he rabypeniide ﬂfgcl%zt"hee'emm@a VG?@&!??'?)Y‘ MP:\Y3q Vagpod - V5D - | f
present-, corrprl ses an -1 se uence spanni n rom sal d C—term n| V1 -
to th e eﬁcn {Hi 1GOenv
channt o 1o '"W T S
pr esent . CO ermlm n er Cys ‘i“s Q é lEeu ol -Le9§55 )

t he N'ter m nI1 SQ o?r%'dlbtg %993&”3 %5 &1 ﬁoe(a}]lﬁg'ﬁ rvening
spanni ng frogh b@i«e%safdocc;ngg:ts %ﬁrﬂﬁs”éompriéﬂfg Qﬁuan found i ggﬁ

Provi sogt hat c&@{amsaandsnsed ﬁﬁfv@de GPIT0R, WitVihE Prodio TRI 8t lokkR Rnd B sdidinfefhenikte
MBxXi MM r esi dotRainsiotwadr shiddoNstaht GoRidlng RGRher MisBih@Sraising@Rlepliobd. V- 1 sequence 1 s’
m.ssing an epitope. 4. The polypeptide of claim2 wherein said selected V .
doqyi n i s 18l Thépdiypepkide ofutsiny e phisrediesaiifmissingiopitope ishateatializingaiptiopse| ect ed V
domain is V2. 6. The pol ypeptide of claim2 wherein said selected V domain
is V3. 0 167 TheTppiyppriide plegisind tewhpfeircsaigi intergening dpradins asliid-15ER eequentes/ donmmin i s
V4. 8. The pol ypeptide of claim2 wherein said selected V domain is V5. 9.
The "pol ypeBt iTere PejyPoplide; oh Jeimidy comprising; #p BB 1o 8F r\20eHw rAgiefn Aptain\wherifgCY/s
15°0. The pSP?‘E 'tgrr’Q?é““GFt IeastangdgletiRh sy selepfed amythe B10ER-398%iS9 Hfonmi ns are V1,
V2 and V3. 11 ® nagé@f pt| de of claim2 wherein said sel ect ed V domai ns
are V1, “V2- and Voo s,

(d) Asn388-Pro414; and
(e) Thrd457-Thr463; _
or a polypeptide with a minimum of about 70-75% amino acid sequence homology thereto.

~ 18. The polypeptide of claim 17 wherein said deletion comprises Thr131-Asn154.
19. The polypeptide of claim 17 whersin said deletion combrises Ser156-His198.
50 20. The polypeptide of claim 17 wherein said ee!etion comprises Thr300-His332.
21. .The polypeptide of claim 17 wherein said deletien comprises Asn388—Pi'o41 4,
22. The polypeptide of claim 17 wherein said deletion comprises Thr457-Thr463.

55 . . )
23. The polypeptide of claim 17 wherein said desletions comprise Thr131-Asn154 and Ser156-His198.
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20 12. The pol ypeptide of claim2 wherein said selected V do

V4 and V5. 13 The pol ypeptide of claim2 wherein said sel ect gmuﬂcm“mmm“‘
are V1, V2, V3, V4 and V5. 14. Ae(al ke %?%g anal og of human *

i mmunodeficiency virus type 1 (HF %ﬁ nv or gpl60env 25

conprising (a) about 300 to about 850 ami no acid residues in length; (b)
const antz24doRBbélgpeptidd df Nair-17tv@eBinNdaidt GoidiBR amipRgeNTHII310Msh 188, SP156-His198 and

Ser 29- Cys13kasyiThHBY- 1 SF2 (Cl), Cys199-Leu291 of HI V-1 SF2 (C2),

Ser 366- Cys387 (C3), Cys415-dy456 (C4) of H V-1 SF2, and Phe466- Arg509 or
Phe466- 125U 865 pdfpeplide-of Iclafsi 27 (vBbiein sid Msnamﬂ@srmwwmw AsaassP@gBu and: O
said €1, CZh48zZ3Thr483 or C5; and (c) the intervening domains, if any, |ocated
bet ween sai d constant domains conprising sequences found between said so
const ant26d &heapalypentide afagldirg 7 mhayein s SI!QQJ@WO"\M'ﬁehThUﬁéAW&/ iS81d56-Hig98,akhrI0era s t
one of sai Hist AHRErfiref)4 ARSHBY 443 THéR3neen sal d constant dommins is either

m ssing or mssmg an epitope. 15. The Xetlde of claim14 wherein said

ni ssi #ig "’Lz'p 'é“']°§sséy f?éd'ier %ﬂt‘?cﬂ?"ngf %‘E‘?%"B?Jé" ugaan 'TB‘““"Fﬁfé"eB‘Eﬂ Ve prede MY-el ai m

égl \Qggoﬂ ge ter"\éen%@;ﬂ?? 3%9 i Hle%Lle-"%ﬁ:‘ngt g \}gs-onljwq‘n-rgxg ei n
tac

with a tide, according (o c
o oup,consi SFEE gty b iy Lne

Thr300- Hi s3 g)vd ng'%ﬁﬁé}ﬁgod?rb%&% saﬁ!@m&wl@-):onﬂ&feé%glyp-gbﬁdé63 or a polypeptide

witH a mni num of about 70-75% ani no aci d sequence honol ogy thereto. 45 18.
The pol yageRipbigiseptide Géordind td Znydne bedidinsBekodBb Ald Mdihda@fAimubR&tion Bifalmantihnl S54.
19~+The pol ypeptide of claim 17 wherein said del etion conprises

Ser 156- H9s A 3Bmpastio? Gomgrsiag o bolypeptide ceecapdingC loadlaim 117 anthe ipbarmaceaticelllyd&icataben
conpri ses F@mwieB00- Hi s332. 21. The pol ypeptide of claim 17 wherein said

del etion conprises Asn388-Pro414. 22. The pol ypeptide of claim17 wherein
sai d del3¢t TharropaeRion sfclainT A9 lydier RMAIGAg angiugedt. The pol ypeptide of claim 17
wherein sal d del etions conprise Thr131-Asnl54 and Ser 156- Hi s198. 19 * C
L Mmg3t DEI—” qu“&'fSc& epoogingsg p?W”‘ﬂ‘?é"ﬁ?Eﬂ"W‘éﬁ?‘i“de of claim 17 wherein said

del et i o Se tTrg,r l?ri;}l il_’ﬁ4 Ser 15 Thr4 hr4&§gr§§5 The
g\gl‘]éggppr 0 %atuo a%mo sequ ?reﬁ;h?hg 8gype§t e@@ﬂ&%)dg tﬁb ep I%gu © is F>éoreszf7

wher ej,n sal 5 etl ons corrprl se Thrl 3l - Asn154, Ser 156 Hi s198, Thr 300-
i 5333, ﬁsﬂ%&%ml?{rﬂésléf A 39 DT sl Ui host @ a2famnfillan BiTUNOAS SAy for the

detection of antibodies to human i munodeficiency virus type 1 (HV-1) -
conpr i SizagThe(cdllul? hed biciatg 32wherdii el BRUEPh&t k@ yost émst ed for the presence of
anti-H V-1 antibodies; (b) contacting said sanple with a pol ypeptide
accorai rag. Aomethedi oh ﬁrodmdga ra oorahifahto arglog/id rgingn nunadeficiendy \éirds &b i 1O GV-8s
present i nenwelpmb eteip|cemprising Igrowihg tcoltugmofeeiiuian hesty according todelairs 3auhder condttionst ed
1 pwheyaiy seitl gelypentity apeddedibn eaist Phifyseamancaiistekisendsd. Brsiraepvertyg Sei¢ eclypep-

§ﬁ=’pl e- conl‘d&d'PE‘cFa'ﬁGP'iﬂfi?eptl de. 28 A pol ypeptide according to any one of
clains 1-26 for use in a nethod of inmmunisation of a manmmal. 20 29. A
conpo¥i tlafﬁ‘l“aé'ﬁ?fﬂ? %ing a poI ypept i de accordi ng to claim1l and a

phar maCeIUt I %elny- o% ?{RE EOIC%Et{dI eo;gi‘ens |unmt”§<91§v5éhle\9rﬂs 9@ éa a}nq} umfas-
t, daB min

further Cofﬁa Id?eI |en &39&% ge en ec qﬁaste
pol ypepti d ﬁ b.ﬂgp i ,eqld(g}n & i t conprising Bina
sequepce o alm 31 un er the control transcrl ptional and transl ati onal
control 25 eplRRERS uWBRERPEHIHRE dib AhikB R géaen ﬁmc&eébehyoo@alggmam iHRANERAE | S
expressed Aminosduresequenz mit der folgenden Formel binden:
C1-v1-v2-C2-V3-C3- V4-C4-V5-05
in der:
50 C1 sine Aminos8uresequenz ist mit einer Aminosauresequenz-Homologie von mlndestens etwa 70 bis
75 % zu Ser29 bis Cys130 von HIV-1-SF2,
C2 eine Ammosauresequenz ist mit einer Aminosiuresequenz-Homologie von mindestens etwa 70 bls
75 % zu Cys199 bis Leu291 von HIV-1-SF2,
. C3 sine Aminosiuresequenz ist mit siner Aminosiuresequenz- Homologle von mindestens etwa 70 bis
55 75 % zu Ser366 bis Cys387 von HIV-1-SF2,
C4 eine Aminosguresequenz ist mit einer Aminosduresequenz-Homologie von mindestens etwa 70 bis
75 % zu Cys415 bis Gly456 von HIV-1-SF2,
C5 eine Aminosiuresequenz umfaBt mit einer Aminosduresequenz-Homologie von mindestens etwa 70
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by said cellular host. 30 33 The cellul ar. host of claim 32 wh ' |
cel l'ul ar *host is a mammalian cell. 34. The cellul ar host of ‘ﬁwmgm‘ng“mﬂ
wherein said cellular host is a yeast cell. 35 35. A nethod s A *
reconmbi nant anal og of human i munod&? 8%H3BVirus type 1 (H V-1) envel ope

protein conprising growing culture of cellular hosts according to claim 32

under condit L{)?rryg,);\/g@pwe agj\rgg/@% rq_glmsgg&ek:&@_q?ggd by said DNA sequence is
expressed, anff 4 %vrfataursgeq%eaz PObY REkmalhiOoldeglh §@i d cul ture. 40

Pat ent anspr Uc\}i_eei AnfHokz énzqﬁ,% bs aQQgeral?‘ggl%gg,pigﬁ d vom nenschl i phen

| mmuns c hwAc heyl dird aminéBsulesédubns v 0 bid adial e8RIYY Adsieh it er den HI V-1-isol aten
konser viger t envalaHaTariRBsurddeflbnzGon 0 6k alakhal «6harseiRestolAik, tiandest ens ei n Epi t op
ei ner hyper varsi ela| saihoBuresstRertasn Poiks yagphlioth 10lrRebet stert 1 st. 45 2.

Pol ypepti d, uwiif @s 32Bghb&tiab opeestas @ind\béri kiBniasn, g@gerihithdé-\li; YnIvaDenundodeticht
- gpl 60env i nmaahhal$ Biwa bin Erittef\der masigialere Zant waResten lir dev-Dboigantitin  For nel

bi nden: Cl -V1 -V2-C2-V3-C3-V4-CA-V5-C5 in der: so Cl eine _

Am nosdue e8e flolypertid sachinsprush Bewobgimi nosdur esequenz- Honol ogi e von m ndest ens
etwa 70 bis 78, @y vorlBadeng eine SV Sengenz \unifpbl|dig. Schgpp deCE-Topmiei von C1 bis zu einem
Ami nosdur ese in optgproghpnd demranseniertendeys P we e hZEARTistibgi e von mi ndest ens
etwa 70 bis 74 Wlsyarhenden.gine iiiv1-Beqyerg pmiaii digsigh yongiep C-TermiglGyg von V1 bis zu den N-

Ani nosd joi vor,6Z orstreckt i . - Ho i i ndest
e T L LR
Aniagsdur es ity : ' .' !
STt o AP s s Wi
Amnosdur eseqienis aﬁfén, Ghd HELOSueA LB i BRA GE BT EERIR 95ECY 8R zu don N-

m ndest NS etTeamidi YorEs erstrebitts 75 % zu Phe466 bis Arg509 oder Leu855 von

H V- 1- SF2, Vimi€iidh Maf§aos, 0B Uliradie 11466Wa ROV DBmiNe Sdismisht Fidhr @k \6ih Briltel e InRiimialeh
V2 ei ne Am naegid aaiaeistvednd die MIV-DSéjusnzivackanaed isetenad\b0Sddeqiz@m Bpiidp, fol3 el ne
Am nosgur esequenz von 0 bis nmaxinmal etwa 90 Resten ist, 5 V4 ei ne
Am nosaur ededielypeptig oach Bniprech Aawobeialie agtgansiBe ViRemdeaViistt, und V5 ei ne

Am nosdéf esequenz von 0 bis maximal etwa 10 Resten ist, mt der M~l gabe,
daB i ndesBerfslvesntie naeh Anspryoh dewpbel die-aysaewiiitn ViDopdae YA ist 2, V3, V4 und VS,
nicht mehr _als etwa ein Drittel .der maxi mal en Zahl von Resten fUr die

V- Dontne efrt Holypertiq gach Anspagh ¢, yobeidie aysaepaniin ¥iflomane VB istyopei : Vi, falls
handen, _elpe HLV- 1- al 3t, djie sich den C Terni ni C1

R Y T B e e T A A T

erstreckt, gVagyhahl ﬁacK&Eé}%Jllﬁ‘i%bg'di&%uLﬂe sﬂta%tﬁllﬁ@ﬁbzvéégf al 3t, die sich von

deq & Term ni S von S zu den N Term ni von erstreckt, 15 V3,
falTs vor hand@Rpeghd R&eh Ehsfnich SE4HBE e disHeRbiton WDBM&oR 01 ¥RIVGRA. G Term ni von
C2 bis s den N Termini von C3 erstreckt, V4, falls vorhanden, eine :
HI V- 1- Sequemn ZolypdptiBhach thspruth @) wobéltlietRsgewiniterd WDBmEnéd B1,02 ubd 93 &d. den N-
Term.ni von C4 erstreckt, - und VS, falls vorhanden, elne H V-1-Sequenz
untaBt , di 1. Folyhepiid nactl Anspfich erwibsiidie\aosge@hit) ¥-Daraérde N1.N2 ud@VS sind. Ter ni ni von
C5 erstreckt, mt der MaBgabe, dag fir die ausgewghlte V-Dom-ne, die nicht
mehr al 90 elda FRlyPertid ach Ansprugh Rebel sliefsiagewatiterf VuBpradinen W4 ugd ¥S #ind/- 1- Sequenz
vor handen ist, der HI V-1-Sequenz ein Epitop fehit. 4. Polypeptid nach
Anspruch 215 VESHBFPUEITEn ATBEENHIPE A sieauenF-Opation ¥k V8. VIS RS - nach

Anspr uch 214. V&Bgéptigalngloga lzjusgp%%em gc?er },/,31 erm'r}gs r_\r{gnslcrﬁigﬁen Immunschwichevirus Typ 1 (HIV-1),

45 umfassend (a) etwa 300 bis etwa 850 Aminosiurereste in der Lidnge, (b) konstante Domd&nen, in der

Richtung N-Termini zu C-Termini, Ser29-Cys130. von HIV-1-SF2 (C1), Cys199-Leu291 von HIV-1-SF2

(C2), Ser366-Cys387 (C3), Cys415-Gly456 (C4) von HIV-1-SF2 und Phe 466-Arg509 oder Phe466-

LeuB855 von HIV-1-SF2 (C5) oder Dominen, die im wesentlichen homolog zu Ct1, C2, C3, C4 oder C5

sind, und (c) dazwischenliegende Doménen, falls' vorhanden, die zwischen den konstanten Dominen

50 liegen, umfassend Sequenzen, die zwischen diesen konstanten Doménen im nativen HiV-1-gp120env

zu finden sind, mit der MaBgabe, daB mindestens eine der zwischen den konstanten Domiénen
liegenden Doménen entweder fehlt oder ihr ein Epitop fehit.

15. Polypeptid nach Anspruch 14, wobei das fehlende Epitop ein neutralisierendes Epitop ist.
55 : '
16. Polypeptid nach Anspruch 14, wobei die dazwischenliegenden Domsnen HIV-1-SF2-Sequenzen sind.
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6. Pol ypeptid nach Anspruch 2, wobei di e ausgewahl

Pol ypeptid nach Anspruch 2, wobei die ausgewhffil te V-DonTl Bwl I"ﬂ'""ﬂ"l"l
Pol ypeptid nach Anspruch 2, wobel E90433%9%Vl‘gh| te V-Dom-ne

Pol ypepti d nach Anspruch 2, wobei "die ausgew hiten V-Dom nen Vi und V2
sind. 35 10. Polypeptid nach Anspruch 2, wobei die ausgewghiten V-Dom-nen
VI, V2 ung. ¥eypspttithackAnspruch 16]._-ﬁmfaB@nhd/&eHI\/HCbFﬂ@ﬁhoéﬂ%fe%En@ein,%Q&iCS%&66-
ausgew. hl t eargbbelavhn@Mdddens Mre DelioVBusgdwalt istlds: 12. Pol ypeptid nach Anspruch
2, wobei di e @usgewgblis€n V- Dom-nen V3, V4 und V5 sind. 413. Polypeptid
nach Anspr uch®PSeriseiseiiogli e ausgewhl iten V-Domanen Vi, V2. V3, V4 und VS
sind. #4. Pol{gpepoddesdl og zu gpi 20env oder gpl 6Cenv des nenschli chen

| nrui ns chwac hevAsn3as-PraAd4 and( Hl V- 1), 45 unfassend (a) etwa 300 bis etwa
850 Ami nosaur@rBst5&Thé%jer |LAnge, (b) konstante Donpnen, in der Richtung

N- Ter ni ni  zedeceiTEpiypentid mS@F?@"@%ﬁ“@“W%‘Wa@ SPZ“"Q%F‘?"S MAPHE- B 9TY- von
HI V- 1- SF2 (02), Ser366- s387 épgs%,e (,% 415- 56@%04) von HI V-1-SF2 und
Phe 468- A!ngweafefemcws REeE 17 W 08 °’HFV131 4088t oder Domanen, die im

\é\g;\?\nntslzlhg% P%&@ﬁg)"a%bﬁﬂéﬂ'gﬁ*‘G%‘?ﬁ"%‘%%?g'g" geé#sq) gé W%gﬂgn(g)en konst anten
Domanen 533 Poi |b&ﬁg§|{]§?s§m gt%s‘g&gl dﬁeegé;?q ﬁg%oogsj{'s%%sz%hen di esen konstanten

Donanejy i'm na env zu mt der Maegabe, daB

m ndest ens, %lfb%ptﬂﬁfact?)(ﬂs&@é}\eﬁ AR d@@é&n@ﬁ‘kﬁn@&d@%@%mht‘ egenden Dontdnen
entweéder fehit oder ihr ein Epitop fehlt. 15. Polypeptid nach Anspruch 14,
wobei daef ediypRpitenabipAdspricrei TNwibeiLdid Bdidtich BriresTdamed@hmp | st. 55 16.

Polypepti d nach Anspruch 14, wobei di e dazw schenliegenden Donmanen

HI V- 1- 8F23SRajypeptitigracts Anspruct2(lr, wobelki® Delidnen TBr1Bi-Asn154 und Ser156-His198 umfassen. | ¢
L I S | 17. Polypeptid nach Anspruch 16, unfassend ein H V-1 -SF2-gpi
20env- Del24¢ PelypspiigkratmAnspiyeiel7, @ebetie Redionen ThHQDAINI P4, GerdberHis1 @R wndehdSEThrés3

Del eti on audfés#ehit ist aus: (a) Thri131- Asn154 (b) Ser156 Ser198 5

(c) Thr300- Hi s332, i(' Asn388- Pro414 und ( % r457- Thr 463;

Pol ypeft i% ﬁ?'xpeetfdrf@ RS e MeRebeiR BRISOPIND 385#@3%@%8&5@5% %f}ﬁ’sThéﬂA“"?‘i? bi s
75 % dazu. YB®s i"'c‘} Pol ypepti d nach Anspruch 17, wobel die Deletion

Tor 231 rsgiadaltetdn o .,cﬁ’glzw&ei B of i"@\com%ﬁiﬁrg:{%%lé'wysﬁ ¥RhEhofl G Rl gk on

Thr 3004 H s33 unf abBt. 557 pept| d nach Anspruch 17, vvobel die :

Del et on zﬁsm%%feﬁrﬂﬂwlﬂacmus%&n Anﬁ@irpe?r%é@gﬁ%hééhﬁ&ﬁé%hmﬁﬂu%@ﬁvw@ﬁbv#% Ty\ﬁ'qb@llv-ﬁl e
Del etion Thuffasseddr 463 unfalt. 20 23. Pol ypeptid nach Anspruch 17, wob

di € _Pel et i onegy) BdmitsteBrihg eierHlissihn Pidhe,SBé adi GliekGsydnvdit VoSG An%rpenﬁcgegéﬁtetpt id
nach Anspr uchwetdén suipbei di e Del eti onen Thr131- Asn, 154, Ser 156- Hi s198 und
Thr 4573 Thr 4B3bunkantkibringer? Ber F2Ghe b biygne ;wapbpﬂdm#cthsmumchum& Bedintp.aberc] ueter

Del eti onen Thde8@QankiHB3BANtikikper3@E inRjep Riblte vankiegdth dl 6iF -Eptap 4G Ren iffnasrns e dasBan
Pol.ypept i d narithmitdes Frabe fn Koptakthetinglichess Rolypesttid ethéherd Thr 131- Asn154,

Serd56- H s1989) Wrahweje.eifes Agikdroasn Jergapres M dpn Probr in Sentakt- befindictier 8%19&"0‘ 30

27. | munt estIBFNEchwei s von Anti kor pern gegen nenschliches

| "eh HI V- t
{1 Ossi gert® PV' %;ﬁlrsg'yﬁfeﬂ"%% et e 25 S Neurh o o Shfne A PR e o
“werden sol | 9 (b) I nkont akt br| ngen der Probe mt einem Pol ypeptid

nach AnSI%umenl D16 ﬁﬁdcmgwaq B AL Lﬂggﬁ .ﬁawaéédl.s\én %erﬁgbﬁ.en‘sprras& die

in dergPr obe vorllegen, an eln p| top onnen,
30. Mittet nach Anspruch 29, das ferner ein Adjuvans umfaBt.

31. DNA-Sequenz, die ein Polypeptid nach Anspruch 1 codiert.
50 32. Wirtszelle, umfassend die DNA-Sequenz nach Anspruch 31 unter der Kontrolle von Transkriptions- und
Translationskontrollsequenzen, wobei das von der DNA-Sequenz codierte Polypeptid von der Wirtszelle
- exprimiert wird. -
33. Wirtszelle nach Anspruch 32, wobei die Wirtszelle eine Sdugerzelle ist.

55
34. Wirtszelle nach Anspruch 32, wobei die Wirtszelle sine Hefezelle ist.
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ein mt.der Probe In Kontakt befindliches Polypeptid erhilt, und

Nachwei s ei nes Antik8rpers, der an das nit der Probe In Koﬂ “Iu ll‘“ﬁl‘!ﬂﬁ‘
Pol ypeptid gebunden ist. 40 2& Polggg 51% 4 Aapch einem der A

zur Verwendung in einem Verfahren zur | mruni sierung ei nes Saugers

Mttel, unfassend ein Polypeptid nach Anspruch | und einen phar mazeutlsch
vertr agl | sl @BriahfenORF Herduag .cinbd tekGrhbirdaen AARSHORSIGifbs ZRenschiiéhoh Mhm@defRioRsvirus-

Adj uvans unfrgt (Hn3)-Hul¥AeiSe qotnhan eihe K@hiNddr@linspaip inadh Anggidich/A2 IpteiUBdiingungen
codi ert. so zidt, bé dehordisiven danDNaASsquRd:z chidertORyrBpiiuapmistaeiil, Atisqai Polppepid
unter der KengdepKllter gewinnflr anskri ptions- und Transl ati onskontrol | sequenzen,
wobei das von der DNA- Sequenz codi erte Pol ypeptid von der Wrtszelle

expri m er Revgpdlgptioss W rtszel l e nach Anspruch 32, wobei die Wrtszelle eine

-Sdugerzelle ist. 55 34. Wrtszel|le nach Anspruch 32, wobei die Wrtszelle
ei ne Hef e‘zeIPP'épqu‘fe 9_92209"" 84 9P\GLery Ay s E?Jl“mFEP%de&W% majna e tyreklo il -Hat en

Anal ?fggr A C nsé en ce qu'au mains un
( ﬂfiv?? ?onls-loﬂeB'PB? B'°Y’F§a"t\% ?mwgﬁ%qwﬁgabfﬁﬂ“tpﬂ'lypeﬁg‘?e 1?‘3 M4 e nach Anspruch 32
unter Be dﬁ n% ge%gde c?f\guteﬁgnt dg%,ﬁ ﬁ{)%ﬁpgm Pﬂf‘ de¥ Qtli;tllcoclipesrd DQSIAC()%g?(%hq?% m(/: 9ud q%éqe{w de

Pol ypept i d |
Revendlicatlo 3 d\g‘]s%@fw e o env ou taq%%env du virus de

I " i mupodef |dg,ysqghgg;,ehunal ne de t ype 1 (H V- 1) qgui conprend | es domai nes

conserves pargi des ins Wsqehiced@artithodrides SRANAGHe HonSBgis He CBqudhceddlariRdaBidesiad O
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50 4. Polypéptide de la revendication 2, dans lequel ledit domaine V choisi est V1.
5. Polypeptide de la revendication 2, dans lequel ledit domaine V choisi est V2.
6. Polypeptide de la revendication 2, dans lequsl ledit domaine V choisi est V3.
56 ‘ :

7. Polypeptide de la revendication 2, dans lequel ledit domaine V choisi est V4.

8. Polypeptide de la revendication 2, dans lequel ledit domaine V choisi est V5.
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Pol ypeptl de a revendi catl on ans | oque 6t1on conpr end
Ser I 565 Hh;ﬁ lP%@pepﬂQa de la revenducatlon 17, dans lequel ladite délétion comprend Thr457-Thr463.

23. Polypeptide de la revenducatlon 17, dans lequel lesdites délétions comprennent Thr131 -Asnib4 et
Ser156-His198.

50 24. Polypeptlde de la revendication 17, dans. lequel lesdites deletlons comprennent Thr131-Asni54,
Ser1 56-His198 et Thr457-Thr463.

25. _Polypeptide de la revendication 17; dans lequel lesdites 'délétions_ comprennent Thr300-His332,
Asn388-Pro414 et Thr457-Thr463.
55
26. Polypeptide de la revendication 17, dans lequel lesdites délétions comprennent Thr131-Asn154
Ser156-His198, Thr300-His332, Asn388-Pro414 et Thr457-Thr463.
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