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infectivity. Specifically, uptake of Tat can enhance,
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coordinate with a binding region on the second peptide, the binding region being derived
from Tat and being recognisable by the monoclonal antibody directed against the CCR5
second extracellular loop described by Lee, B., et al., J. Biol. Chem., 1999, Vol. 274,



Preferably, residues 21-48 and 46-60, or 46-58, of SEQ
IDNO 1 are linked by a suitable |inker and are
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Al'ternatively, a single conjiguous stretch conprising
21- 58 of SEQID NO 1is al so preferred agal n provided

9617 O?gse?ig‘lt bl nd db’l ‘?ﬂ‘ﬂ%}gd ag%le Bom
a j@gogues 21-58 of SEQ ID NO 1.
Phan‘ﬁﬁiég{lnhﬁaﬁ%\%{ald’g% %bl s also preferred that the binding

i on,conprisin t | east. resjdues 31 40 and 46-58
o By GRS S50ty B TRBRL U WEoS 3 UG Pt sing frst
and sgerﬂa' p%gu&enare' ﬁ%lst;ge plillg érm@&%%ﬁ% anshopsBE gﬁmburehes 100 v% being

I rst” peptide conprising 3 |l oop of gpl2
availhlde o hmrdlgawwath abindinggegion pulithesteeond pefptide, bhmblund@lg region
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peptidpe lwaapreferveherabedizentrthe psptidgs consist of naturally occurring
peptides, optionally substituted by blocking groups at either or both termini and/or

glycosidic residues.



adjuvant. In the present invention, not only can Tat,

especially where present, as such, act as an adjuvant,
wheosiopsnssoci ati on with the V3 | oop creat es BCTBREI05/003043

antigenic epitope or epitopes useful in protecting

agai nst H'V infection, or the against the spread of

i nfection. Thus, hAtroplc HIV strains will initially
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adj u{f&g . Iﬂl\?tél‘é %%%ﬁﬁé\ééﬁtlgﬁ %A\éﬂgpdaﬁg)?f’ ; Fﬁé@&a!llgqglléegi RH%&H, dsRuch, act
as an :Idjesmht dat itayssgeintomivitz ﬂhaeVS llndpacbéayesmrrmmehamgaﬁic&pitope or
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While complexes, and antibodies against them, are of particular use against CCR5-
tropic viral strains, they may also be employed against TCL-tropic strains to hamper, or
even block, Tat-mediated spread of the virus from one T cell to another. Likewise, dual-

tropic strains may also be targeted.



of the Tat protein, or to use other protein

cross-linking technologies that are known in the art
waeeok/oas91 f or exanpl e, the BS3 cross-I|inker. TPEI/EP2005/003043

conpl ex may sinply conprise the rel evant areas of Tat

and gpl 20. In the case ofgp%ZO, all of, or a

substantial part of, the V3~loop region, is sufficient

al t hough, as i ndi cat ed by nol ecul ar docki ng dat a,
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of tht hedividtial (2 pti&e3)anf p tvklsiele Zfﬁldcorﬂtﬁﬁeﬁlo‘ﬁtﬁrm gj use the Tat
(46-60) peptide, which enconpasses the basicregi on of
Ta I o)
ot HEpIL 3P Bt h2beloh W LA ecish e il eppice
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ba glc reqlon 6-58).. The Tat (21-58) peptide, hut not
specigg by gresertdn s Qpeitie PERURtEJI0p Hhat peeny majoriteofsithepapecies be
i r f
comPERH Rk RON B AToba TERBhadl AR Al o
antiggnlp@pg][b;nappa of tte tioaspeditrebe faeseatedtiviorter icche sldgiostingate an
ui red lt'ht?r best, conformati onal structure of the
lmmB%l CPPSY GBIt for CCRS mimicry. Thus, where |ess
than full length Tat is enployed in the present
i nVen¢angplex phithe présentsinpentibe maydelysimpiyl cﬂythahaﬂuadsﬁteractlon

h t t ed tid
betwheiy LG B U3 Haiahbiey. Weeke comples Rmaip peorpintpd. but tis
genefh@l?%%ef%ﬁe@ﬁ) R0 BthRH REHmp léxo i Ttsd rés@gﬁt 8 'éxﬁﬁPI'é hi %;Qﬁsmle to

inker region, in a S|ng e reco mbi hant pept
empley dieediaplide bydgdsshatioay oecup i assofiatiorewith vtmmsme -dhalr egion

ot o R B B Bl P S SEEIG harp

art sueh agfer exaniple ahe BSBduS-linREOVi ded that the resulting
peptide is capable of binding the V3 |loop of naturally

0 det er.m ed in accord
o i Sop0ee B Qi R B e RGeS e o the cose
of gplPE@,fa(Hr ofpék 4 afisBufs] gat ofethaivis 186 regﬂﬁl mm’diéﬂt%'ltﬁou
19- 22. 25. 26, 29, 34, 45- 5
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1nvol@8d ‘E‘n $HIVEDNER Qle JAF gt \!vfulevﬂnlukl d?@‘% %f 'ag(tl,xpog IR fo amino

rier peptides or ecu
acid T(hm& teyeudyrere fravotvedfin baidingbwith thhl\EB Imy, i€ bt Wkieilarly
referred, where the

t
adva Bl By era oy pevicis a1 Sbe Thil sRECh phfheise doaupmes binds
partid¥@flyl %n@%&h@h‘&ﬂoél@ﬁdﬁ1&‘§£{:ﬁ{§) gonprise or consi st
ate an (0]

of gpl 20, "optionally trunc w th del etions,
a Ia r or smaller_ nolecule. In one
%ﬁ%?@ 89@,%%3 TSH@PB%% generalynig e dmpgrtaeinghe present
inveﬂu@ﬁpcd@wlsepfeafduéﬁl ,923,'11?16’,r1 oab Bf 26,29, 34, 35, 45- 47, 51, 55, 57, 59,
and 61, with reference to SEQ ID NO 1. However, anti-CCRS5 strongly recognises the Tat
(21-58) peptide and, less strongly, the Tat (46-60) peptide, which encompasses the basic



Env. hi this regard, Env in its native form is taken

as being the unprocessed protein produced by the virus
wW@2008/09038i on protei n between gpl 20- gp4l, and i BCHEB05/003043

known as gpl 60. The peptide may al so conpri se

fragnents of Env, and it w Il be understood that Env,

as used herein, refers not just to Env and its

fragnents, but to a peptl e expressjng, or capable
regl@ﬁ 03&65{51& framnent |of Tobfrong ge5i %’rl tpaPds \@ntq ¢aitain two
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I - El i b E
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mutittoh Qikians Upﬂfe%ﬁil@ gsqté&ﬂie iagRHNSEN ¢ maBya &letion, insertion
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apPIOBHFENnb At 41 HorGot 2 26n2 \3@ %éé Eorit/aP i Iy °7 el 8R4 6+
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of SBRQD NONDshdys thedntifeyiniaingvid seuense ofaFdtat i on or
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| ”ffte&rféfetge%[@%c'le{l%c%%{ i g{‘ es%rr iRl | fe %?ésqﬁa,y fomprise

provi e res I'S capa
the fE&tvala§)a8thifWat bt ﬂiﬁlnhji)cﬁﬁle oiher aﬁltﬁt&is,&n“dﬁs medgénﬁrdlly@referred

in the acconpanyi ng Exa More preferably,
whe 'i‘e“/@afl% %Fﬁeéﬁlﬁqp??g‘5§%tdﬂ@ﬁg§i conprises at | east

resi dues 301, 316, 317, 318, 321, 322, 324, 325, 327,

328he fﬁaﬂldeiiibhp%ﬁﬁlg thO¥3 ldéymayt &&npﬂ%or%ﬁsﬁﬁo@?ﬂm dptionally
SEQ ID,NO.. 2. However, the V3Ioop|tself rising
trungafel] sy qrcith 9gelionsaor HASERIITE e NCGRISST OF 142 lgr 9 e dpt one

pref@red élﬁbdd%@ﬂ\tt ﬂ%g: tidic é&nﬁ?ﬁﬁ’éﬁhé tlogﬁ}n RBriptiRE AR oAd! of

an adj uvant, | aS|ng ce at ed nrn une
Envr ésﬁmgsrdaﬁnv iTsits mativie g?aams is akieh qlxi:bemmg ‘d)lemgptdmessie‘kmn

podifSPRIRE oner 4 o T, phenoLype (EanaLes. BEl 20 St oo gotn

The Gﬂidd 1848y aliRbopRadesnehfy o%?%@%ﬁ%@hﬁ%rst@ﬁ& HBEBRv, as
y altering their processing by the proteasonxe

used Ievein) fefeas n@tIJUSt teEny ERR 39 fAgmargs, Mt tonriyspeptide bxpyedsing, or

capaliEof ABHELRE WP VIR M BRR 15} rlfris RSl bR
providgddetdin @ SBO. ID NO 2. In this context, it will be appreciated that the peptide

may consist simply of the V3 loop region, and may also consist of any intermediate

molecule, such as a carrier molecule expressing or exposing one or more V3 loops, as

discussed elsewhere herein.



PCT/ EP2004/ 11950) . What we have found is that these

properties are not affected, so that the use of Tat
wowaok/og3vl sti nmul at es a broader response agai nSPCT/EP2005/003043

sub-dom nant epitopes, even of Env, but also that

ot her antigens can be admpistered therewith. More

preferably, any nolecule or substance capable of

actl nal V3 |
ARyl Rl EARR SR BESH Rt s, e
deletiodldd %n&tﬁbrsﬂhmuh Areviaed thboidytilpesrdaias tevs { ©eddtioh @nu-tants
In this case, a functional V3 |oop i s capa | e of

are preferradh, seshmstthed VERovmutant, sewreh lckiohe N2 koop dut whieh iieing ypart

o 53 ek, RSP IRV TR g At mcion

with Tﬁﬁyﬁzﬂdlﬁg BPSHEVintibb&y tidesl OOp on interaction wth
Env. Also 1 ncl uded are enveI ope conponents, and

ARG bl f s Eplex vidh Uity it ogiepdiiehe fjfprel 3fins fedin s
Env, \A{l?l@%igé@gretsaﬁ %&fﬁs@ Taf. thﬁ/ay 3f LR WARBDDe ERv s a

nown he V3 I'gop 1s the major determ nant
compléxg but dees Uiohmcragsa)ﬁhe Enmotad reshendeeygaimanEmy laph suppsessédsdho se
|ntheetrac matrix and ce

agains{ Lt Parby demonsttaize ot KeorAY ity Sl det el | (s

rto??esth&q{wﬁa' B hepar an sul phates. Accordingly, now
e Rat 1 t hatlggbbeen denonstrated that Tat and Env form a

conplex the present inventign further extends
c s Bderrefesied ifaTPod et aGomplex plaihe inenEon s V2 Envasa.
y together with other nol ecul es known to bind
compcﬁg{oégggﬁgsul phates, and which are associated with

i nf ectr on/inflammtion sites. Such further rrol ecul e
Y3 doqpronipiring ragion fdinysirefsrabhy pompdsesat eﬁ%srremdues 3 01-

412 of@ﬁfﬂb 0. %! gnt# R&y %8&@%1?8‘&8/ v%!'rﬁ%&? BFﬁﬂu %Juo){ E‘%ﬁat %écﬁlnﬁ%%l,] Such

nogén tor-vacci nat I'on I nce It nown
as by cterlaiod inbatiod at inversitm dfohe gr mose amMocdmchr prorze]leﬂ thaathe

resulif{OQR 5 EHREE O Pty SRS B ’D%ﬁéblwagéi%‘%?rgmeg b the
assay 1&1"{H@£Edogﬁ)aﬁ%fl% BRAmBIEL ERERe b&f&alﬂ? r}/99(3 ®o t(!?)ﬁtalmn% sequence

I nventi on, an‘integrih as a onen
comprisspadeask Fosidues 30k 816318n3 18Iﬁ9h,@én 3241326 am, 828.i336,. 331 , 332,

405, 401 45, SRS s haRtb RERD B PR b s
comprré%ﬁftmmda,@rd@s 19ve333TatSEY IENO. 20/is HIRb Bbjeanek tidhvemednude

VEGF receptors and chenoki ne receptors for

Jhihstie P87 Latchn FREOS i P angstinete ERt g mm une

respon%btdg@ﬁﬂt £figend, and braﬁrlﬁgme\fimﬁmfe%@oﬁsesmta?@a Tal hEhoty-pe
Iexrnvrvo while it é/%)g)nerally 0ossSi bl e

(F anal@FOBelﬁpr @i/a&yadrlr@m@l 8@0&, FasotaB. é‘é@@ 88¢0. b mefiitions Tat
broadegp 99 14 %{)ﬁ%@ rB%alh t talhﬁ% ﬁr,pap«grefn%mﬁll% r p%] esggg 'bg The Sp%tfé%s%nle

ans

(Ensolt émﬁl eXTOEP20@Y/ 1405 G)afBl1élreE\ﬂtsaﬁ dheElﬂdurttiandf\t@spoME@ agaihdre
ertiary con{lléaurat on of nmpl.ex of the T

an‘ﬂgefﬁe BYiOHRKIahge ELBrleoeF%thﬂfr%ﬁﬁpwllyaubtWIQeﬁﬁE@seh etal .,
PCT/EPODAEE Shween Tat or Tat21-58 and Env, in vivo.

What we have found is that these properties are not affected, so that the use of Tat
with Env stimulates a broader response against sub-dominant epitopes, even of Env, buat

also that other antigens can be administered therewith.



Thus, it is generally preferred that the conpl ex

enpl oyed for raising antibodies, or as an i nmunogen in
W@200802030L preparati on, conprises substanti al | pCT/ER2005/003043

full sequence of Tat, or preferably at |east Tat21-58,

in an inmunol ogical ly naturgal conformation. In this

regard, it is possible to make certain amo acid

T A7 s ot b8 by SRR, SHvE o

expoddl Ofuasticial veflbomay ussfullshiee ereploléd inghd pesérit imteheion, in order to
ways. |t may be desirable to make such substitutions

snmuﬂafe aptihody psodiighpn.der eswgmlq g this sasee# IEICHANGHY bloopassapable of
bindifraBRAnbRE it SEORPNO, Bl as RERMRLRA R UGy in the sccompanying
ExmﬁpmgLneerlng processes. For conplex formation, it is
| ess |rrportant that the V3 | oop be part of the overal |
En f th
i PR Hlnl P CR e SABR D BN SF nlsherppoaye of the
V3 1ddp dningyRtibAklith Env. sAleh 1rmlu‘daé laremmva]svpe ocorhporzdntse andbfragments

f | th the T rt |
thereq},pf e s PRI ROV OB s Feohr R ariiach & Thigget by
1nduc‘;f1§1(§%1]@%§p5§ﬁ? ofiﬂ@Wqugpr%{ésén@ﬁpEﬁ@ forma nultimeric

ex- W th various Tat proteins. In general, it is
preferred t ha tural ly occurring, Env r.a r
D S ke B Sl QSRUHELIS £ B 12, SR o e

hepaﬁlitsfﬂ%}xa{epﬁfa? ’ r@s%nﬁ%@éé&ﬁcelﬁﬂ&%ﬁﬁgi ahBREH membranes. It is also

rmat I ona exposes the [oop.” This
knovexthatsLat ebmdayhrbeglmthbasmdgby ta liepangl Qiyhatesr Adgerdimglpmow that

¢ P R T LB B BPAATELA FTRP gk, B B mieapan Rafher
exterfdls 18 BEnPERET fubthe RERFisHG 23RE&HaR Sul ﬁﬁt@f (ﬁftﬁ)ﬁbﬂy {0geBUEWItR other

a manner that the conponents can l'inked as a fusion
molepules bncrwn torbihg hepreari suphates cansl whiok ﬁﬁgﬁSSqCWerW&hp

ot R A8 U 00 B T v

factoBIfBV éﬂﬁﬁ)l& $6d Pl Congslefs e e%pediﬂli}cfolr eslasaddivien o gb éor
preparatl on of a medi canent for the treatnment or

vaccigpd®hyl axi s of a viral infection, whereby the
infecting virus expresses a nDIecuIe capabl e of
f ogiatdd igkdevymiariie Goldrha Tabbinde ﬁmegrirﬁ,ewmch @Eé4cealnﬂlr adhesion
CCR5. The peptides used in the conplex

recepdensi neldingdu 8. osBost B ané whiqh lmélaté Jr@t/@tﬁfsf mﬁweﬂﬁafhﬁ resent

v 58 e PR Py o O P R e

comﬁﬁ]@ﬁtc bsebMIIMiS 8e ab en BRRUAGIRS forf eactihatién. Otter h&ol@uléé aseful in
Ctermnals may be chem cally bl ocked to inhibit

formipe ogplestes ferdise d@ﬁ@é’reﬁp’éfrln‘é'@(’éhﬁ’ﬁlllédumP]@Wlﬁ%%Blb?fé@%es that
|
ind S5 AT 6 94 SHE S 8 O, 0 RESHERS gnd i

receplol¥Piogbyarhgiss susceptible to attack. In sonme cases, it
may be appropriate to substitute large tracts of the

lgeW L08S {'ttr}qe RSBkt ﬁltg %ﬁﬁfek%e%d@@&%e to! Shinfh egé &h Shinfe response

ex o I nvention he se pepti de conprises
suchtﬂlm ahtibodl@traisyd theraby veitidedognise thee’@atﬂinvandlpid}eznfw\ros tThus,

pepti de ri.ses the, V3 Ioo f V Env second
whil i3} EehEraiyBostlgrip SBPIY gl o seligfo 8 5 Fal20 V3
looplif & foRfibRAHatlEbEdiEStaised against the resulting complex will not recognise

the complex of Tat or Taty;.s3 and Env in vivo, where the tertiary configuration of the




pepti de may conprise H'V Env fragnents or derivatives

thereof. The second peptide may conprise H V Tat
w@ewsiogiss1 or epitopes, and the first peptide nRYI/EP2005/003043

conprise H'V Env peptides or epitopes. In a preferred

enbodi nent, conpl exes of thg I nvention conprise at

| east one coval ent |inkage between the peptides. The

conpl ex may be a cqval ly. I'inpked_ chi mera betwe
comypleN st Lot PPRIERE SO SHer aR INEEGT PR SPEIBIex 1BREd pogeen Tat
orTﬁﬂ%sm&f nt,5,0r derivatives thereof, for exanple. In
one preferred conpl ex, the binding region on the

second  peptide_conpri se m no acid residyes 1-61 of ..
Tad bt it 5 geRsrmilinele Gored ahat i Wﬁ'@ﬁmﬁﬁ&?@@ raigipg agdpodies, or
as art RN iﬁ%&ﬁ%ﬂ.ﬁg%ﬁ&@@(ﬁ% E%ﬁg '%e@ RuiBtlAfaily thd fupt s@ﬁue{ﬂ?e of

appr eci-at ed erre exes are substantially
Tat, br prefevfibly at leastalrath; sg il arl mmueliogitally. nafirel Gomfemation In this

further provides a nethod for, the. pteventio r..
regach (IR POTSTHE B TRF S PTG 8P PRSP S RO B oy
immﬁﬁ&é’é%fc‘?@'c‘]fﬂ‘a@,’éﬂﬂé% JulH kisHHAbAs meP aREESheBiological efficacy of
adm ni sfering a passive vaccine as defined hereinto

the reqwdtingoT 4tdn other wapts.vit duga be desirapdmiormake sugh substigiony forreasons

o e S e T S
substi¥ns i@k résedRde prefttd Deatsemiitlefing peReexes of the

present 1 nvention may be rai sed by standard neans, and

sui.t abl e .nonocl onal., or, pel vcl anal . antd.bodi s,

o EPERpIER AP Ry R Te G aiml R flar YV RS SRipart of the gperal
Env Sdtgétudd) bhd adé R)‘é)paﬁ? searatiled Bfa dvitablergnieeiie adani&miolecule,

Tat, Env, or_the V3 |oop. region of g

. . : : . pl 20, :
providedithatdtislaveilablrin saeloa dashigpias tobe #hlnén fyma csmee withithe Tat

Tat . : .
per R, A5 B LR B9l SRR YT TrtbhF my oross more
than bat Vrloopid fe@p @ultanaickompiex witly egridus dlae pyotginevent i ng

or inhibiting infection. It will be appreciated that

U o o . i _
ol T g e SR DR e AREESS A P T6: o il Brcloted
prot&ih,td duchawa Qﬁ]ﬁiirﬁ rmg _Sn%fﬁmedim_admum_enof‘, Oﬁmhqﬂofedépmtvidﬂd that,
and may._ si, i cryptigc .epitopes exposed o .
COMBW}%éllbflgpq?%ﬁ%s‘?ﬁ 1B VEHOOP-< ﬁ?@%ﬂsgr&ﬁ%%y V%%Véarbmﬂdmg CD4,
or thg%@’lz‘ﬁgﬂldﬁ{éﬁ’?ﬁge D4, @R gx&#kﬂ@,t%lg%ﬁ(gﬁfoﬁaﬂ}nmclude heparan

ant age I nventi on. aration of
sulpkaies, &bh prepatatibn df s clgraitws peptiie spesipd, praferably inlsech a a manner

et 5505 S B B Bl YRRl BphtHine, for
exanSplEthes &iﬁ@ﬁﬁ% 8P1200f ebbdE tHat/B NebARisuBPEkPgeRr | i nes
that bind Tat, Env, or the V3 | dop of gpl 20,

i ndi vi dual | fromthe palycl.onal eparation or thqgse.

oot Pisared fonede B PRSP EHER Bimy NS 5% At Sinflr b 888ribea
abovieQh Yitd (R8pdrafds:EHRd AblieNEent@br the ﬁ@ﬁx&iﬁ%ﬁﬁ%ﬂ)@axis of a viral

anti bodi'es, that bind epitopes present only in the

infectionpwhsreby thevinfecting viapprwedssasadnelestle eeprbdd ofnfarming a ternary
comPiik bRRMGSisbR! 684 ahclsS manner, if raised in

The peptides used in the complex may be derivatised or substituted in any
conventional manner, provided that they are still able to perform their desired purpose, as
described above. In particular, especially where the peptides are short, the N- and/or C-
terminals may be chemically blocked to inhibit the action of peptidases, for example.

Where the peptides are chemically synthesised or semi-synthesised, it may also be



animals, may be suitably humani sed by nethods wel |

known in the art. The present invention extends to
w@odogobsenl , nmonocl onal and hurmani sed ant i bodi BGI/EP2005/003043

specific for the conpl exes descri bed herein. Active

vacci nes conpri si ng conplex§§ of the invention are

provi ded, as are anti body preparations for passive

N ni satj on conprjsing. antibodi es_of the invention,
desimailp t PRIt SEERePBIE LORIS WISk e FIOjelE 4R 84sCEPablaa Hiaklrofihsome

. . : . _ . _
cascyt Irif bR ebrropREteTB X RIS L (it & MnF poltoRl AR TRpydbifheri
groupgent s. The vehicle carrying the conplex or antibody

may be stored in a concentrated or inactive form for

di . . g ‘ . ¢

o s PRARLE HhpIBE ok ¥R ARNEE, (HERGER et Bilfises the HIV Tat
cystaihé endsbaséantigion anpphe &rst pepide kom@risdsi the 3 loop dHEI@ENY. The

and at referably jn_injectable form or. may. b e
secof Demlids Ay DRI T et o v B <8 GhePahang the hrst

peptﬁi%trh%f)(%?ﬁi‘is!el HREERY fﬁ%}gl%ﬁ@ br Hé}i\%ﬁ(%s_ethéx%oﬁ W‘Pé@(g}dglggﬁbﬁde may

or stinmulant, or to have or boost biologica
compxsealdbV dpt peptides Thepitopes end therfirstieptide miag comptientEV Fov
1ﬂ%e conﬁggxes t hensel ves. One use of such conplexes is
PePHASS ChPRHEFSgr aphi ¢ t echni ques to establish whether a
sanple froma patient contains antibodi es agai nst the
coiliph preferférberobodiinent, vemplesessfdble invemtinn eonvisaiat astlone

nner i uch techniq such as heing fjxed..0 .
coval Pispaq et e peRidesy i compIEy Praifie Gulsaly fighed chimera
betvReR FITVI e o2 nitebi K S10d iRt ved Miker &F0Md FIDV ERX 2B reentéy

_conpl exes of the invention may further be used to
derivagivgetherestl for axample. i dentify drugs interfering with

H V cel lular entry, for exanple. A culture conprising

t hen 66d prefered doﬂ%l@z@ RIR) 12MdiAg eegatbbrefile@8cdnd @Ftide comprises

infective dose of virus can be assayed to establish
amingncidheasidugs 116dwinkaéior ap imeanploaicebedyivadent theseofe Thadlae

- ex provides a novel antigen

com%ﬁ%%tghg%ﬁgﬂ%gg t%%ﬁg%ggggktive or therapeutic

vacci nation by inducin? protective antjbodi es capabl e

of ltyvidlche argpresiated that aglerted complaxgparpsubsyantiadiygree of cells and

1t ion, thereby to disrupt subsequent infection.
thg%?g%@gges may al so bl ock the CCR5-V3 | oop

interaction, and the conplex may be used to generate

pr e érveption firfhss grevides grmeshedsioy éhe pravantioator dthikigon of HIV
.0C - i tr i i J . t .
an 28 TRk 1D AU, Aol BORIAARL Bmbithg
admimiséring epassiveodtecirats ddfined hereien the ravthet orxdadipidudl. des a
nol ecul ar conpl ex forned between the H'V Tat protein

an I , ' ' r
oo st Yo SRLEL A8 o DR AR ooy
or HT&y, bnsaled mhgitbeandnitha sgpin26:ck/3s SO, fdviekaaplear

conpl exes obtai ned using the whole Tat protein, its

oy ‘ . . _ v

oo ated LR U s PR ey RGSAIS, S
means) end sfifabéer mopodbdme e golyelsndraatibddies, preferably moddcipaiak

for ent.i r therapeutic vaccjinatjon. agai nst
genepﬂt@.%’t %é)retfér}r/e% tﬁat suc antﬁm%ﬂels arevcapallale o% kinginggnc;ne of CCRS5, Tat,
Env, or the V3 loop region of gp120, individually, but are capable of binding a complex of

Tat and Env or co-receptor and Env. Thus, the resulting antibodies can bind and block
complexes of Tat or co-receptor and Env in vivo, thereby preventing or inhibiting

infection. It will be appreciated that such antibodies may not necessarily bind both, or all,



A preferred conplex conprises H 'V Tat cysteine and

basic region and the V3 | oop of H'V Env. Since
w@e@smedesgt are differentially processed by the PCTI/EP2005/003043

prot easonmes of cells exposed to Tat (Ensoli et ah,

PCT/ EP2004/ 1 1950), anotherjpreferred conpl ex

conprises Tat fragnents generated by the proteasones

of cells exposed t at,, ingcludi fragnents
Of thg TR IPHEO L R CopB ES o BHEEE Wi RVESER BT oAgeBIed RO
co B e PR Sy RS LR SR cxboiRd R URUALRE Tt with
Env. chumprepstepesHiyy datur fondgtginvor everd€CRSatnd/this teheesans arand

g »—{:qv Ejg‘\‘(_1 f.ragnents or derivatives thereof, while
advaliagt e CdBHpTP8es H vV Tat peptides or epitopes and H V
Env peptides or epitopes. Also preferred is a

c olnathe ptdpardtionlod duitdblavantibobies weanst thésorTlexesfaf dgnmemergion,

e e FERd RS R A 5 BT B Bmoved by e
simpRIGXPIHRBNGS el IRiviatdey Atibbadies BLHhesahit WnETAERBhv,BHIRY3 loop of
for exanple the Ta 1—;@22 nmut ant . The H V of these
(¥

gp128nindiyiduadlys fiom the b phyprepayation @rtbesgrmenpcbonatibresselected,

- |..cl . F, d o . il 1. b .
therel Yeabin S Po LY borions g Biesind iledicd g bind
epitopesGhdsdnt @RlyCinahelcstglex.t ropi ¢ strains, and that

reference to any specific virus, or type or class -

o T o ApBE A ol BB GR iR it AR RS Hibjpea n

animpR[ fnbg BE 3nitalde hivhahised By £iétdts a1l Khowh h et 4ro MTiRf prédeit
. transmission fromnother to child or between )
inventjop.exiqngs éel peiyaionnld meongcloma ang humanised srtihedics spgcific for the

bl .ated by the follow ng, non-limting
comﬂé%e%rgﬁécgmeg@\WE 1 Mol ecular Interaction of H V-1 Tat
with the gpl 20 V3 |oop The binding of H V-1 Tat to the
HI ActivegyacomeysompyHng aemplevesseli the Iwantiey #1§ Proidndeatarsr

L e T

and yehixlesi sniteba-for ddck vataindsrare wlllkhown tinthelartyane sy wemerise

.. cal cul at ed usi'_lng, , ten‘g{{ ate, all of thbe aval |l abl e
suitadle SHRYGHIES D AR SamLBCTS SRIERA 285 GO ERBDISTRIEL RIS n
deposited in the Protein Data Bank (Berman, H M et
al The Wehitle cAayidg tResom#8x oR2@RibddP maR W@G)orad irod cahekntrated or

inacte oL SRR A G ETIES. Sebie vehicl gy be saline or
salh@ﬁé@%ﬁ%@i-or%@herﬁﬁ%@ﬂff@ﬁﬁrer& Q@ﬂlblseaﬂﬁlllém(tﬁé EH,CatnEra?éa%rgferably

nodel s were generated W th Mdeller6v2 (Sali’
in injBttabledbim, GF. thay Be mieté¢ up Bitoinje@dde for@0- 815, 1993). Al |
of the calculated structural nodels were optim sed
t hrwﬁﬁoﬁ&eaf%mgqéﬂd dPaBaboBNwill B suMhBER 1S s67835 hiMBfimunogen or
D.A et al, in AMBER 5.0, "University of California,
stimudairt, ¢1rtarieive oobod divjlogiddl effectsasapprapriate. nodel s wer e
then used to cal culate the protein-protein adducts

W T brieSeri? iiehath @s%@n&ﬁ%'tﬁ@eorﬁpl@%eggggrﬁhelvgf @RS of such

Struct. Funct. Genet. 39, 372-384, . The latter
complexsy isin Juomatographir tochuiquep toessabilish ovhsthex e sample from a patient

contains antibodies against the complex. The complex may be used in any conventional
manner in such a technique, such as being fixed on a carrier for use in a column, a suitable

detecting agent being a marked anti-antibody, for example.



and ranks themon the basis of shape conplenentary and
non- bonded (el ectrostatic and Van der \Waal s)

WO ndosogspi ons. I nitial nol ecul ar docki ng cal cuPEr/EP2985/003043
were made with the isolated V3 |oop (a.a. 297-336) and
gave rise to three types of]bpm1energy adduct s,
characterised by three uni quéinteraction regions.

These adducts are characteri sed hy dlfferent Tat

r eskhgrosnleses oh e iRy RicR MmayHErther hegispd & terastepils apg to identify

iR 0rRG LR 58 RN S AP s o

the bdbrﬁ}&&'i andsutjSeted wuh iatetvatosenif viruacirise akayicieo 30QGbIBAS
segnent of the V3 loop. The_ interaction between Tat

wheabfa % hoay murk.dpiection @@uarsﬁaﬁ% examples a.) of HI V-1 Bal
gpl 20 exposing the V3 | oop was next cal cul ated. As no
St riigis/itha Tat-V3dooptomplew Pravidesaaifvel amigb thaotart heused for
| oap and its relative orientation with res@gct to

preveagive of therpeyin vascuahen RY wddcgrptage anfih PSa??gvébISfo? blocking
or b[%‘tﬁlggﬁﬁlegh gg‘r&rpql%ft gfmh% ﬂ\[}grral i, Iliét?i}fyl (;c? )ﬁifﬁeﬁt sﬁyseﬁﬂént ¥YeFection.

Antibowdfes gyt dlsmbloeal thei CCR &3, lobpudemctiorg afod ﬂlee:bfnpdﬂx may be used to
t he conpl.ex geo The conformation. s

R T R A i Sl R S

tran%ﬁysioﬁlar h%HEHIﬁQItHI\D%ﬂﬁnﬁgsﬁ? fpagédqa&vy&a@ Reekanprd.

lowng Tat t o interact wth five dlfferent

co formations I he I20 of .t he .Env
b dHgen EnDag s Ry PR eI Progises 6 lr e coFples

forRddHetivBELie 'HFWTM&)@HF/&I@QH@ PTORLL&BSe prbfS Bnv, which is
cal cul ations identified an adduct in eractlng W th Tat

genénated upeyitheniniaraesioni af ghe ¢psteus: mcdnamd bakicabgiomsof Tat and the gp120
ssenti.al l.y the.sane.as that f e of the
V3 R B Ao AP Ok PR B¢ BpleCPRatr P ¥ EREns
fra & RAQatividditBerasit ied thaasv éﬂ% & ?ﬂ‘r&em%@@@ G theh or
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CalifgrpigndasFiegiayo. (1980)- niheswsirpcsesl megels averathon tsed tosglculpte the
prote?ﬂ-p]rggngcﬁiuégquh the program BIGGER (Palma, P.N. et al., Proteins Struct.
Funct. Genet. 39, 372-384, 2000). The latter program generates protein-protein complexes
and ranks them on the basis of shape complementary and non-bonded (electrostatic and

Van der Waals) interactions.

Initial molecular docking calculations were made with the isolated V3 loop (a.a.

297-336) and gave rise to three types of low energy adducts, characterised by three unique
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wQa 2835903 1. 567 OD Wl I's coated with BSA ( BSA) PC1/BP2008)03043
anti V3 antibody 0,103 OD 0,124 OD 0,148 OD 0,142 OD
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All these calculations, therefore, pointed at a unique mode of interaction. The final
structural model of the adduct was found to be quite stable, with an average interaction
surface of 2260 + 112 A? and an average protein-protein intermolecular energy of —412:+14
kecal mol™. The largest contribution to the interaction energy was due to the electrostatic
contribution, with an average energy of -325:+12 kcal mol™: the interaction surface involves

residues 1, 2, 4, 16, 19- 22, 25, 26, 29, 34, 35, 45- 47, 51, 55, 57, 59, 61 on Tat and residues
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to the gp120 V3 loop in vitro, confirming the data obtained with molecular docking



To determ ne whether Tat can nediate H V-1 entry by
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resistant to infection by R5-tropic H V-1 strains.
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molecules. To this purpose, monoclonal antibodies directed against the major HIV-1 co-

receptors (CCR5 and CXCR4) (Pharmingen) were used in an ELISA assay to determine



Anti - CCRS anti bodi es, but not anti-CXCR4 anti bodi es,
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and, a cyclic peptide corresponding to the V3 loop. To
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procedure results in the oxidation of -SH groups and in the formation of intra- and inter-
molecular disulphide bounds, mediated by the cysteine residues present in the Tat
transactivation domain. The transactivating properties of Tat, in turn, are known to
activate the expression of host genes including HIV co-receptors (Huang 1998; Secchiero
1999). However, Tat transactivation properties are abolished in a transactivation mutant

where cysteine 22 is substituted by a glycine (Tas-cysz) (Caputo A ef al., Gene Ther.
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To determine whether Tat can mediate HIV-1 entry by mimicking CCRS, it was
necessary to determine the effects of Tat on HIV entry in a CCR5-independent system. To
this purpose, infection experiments were performed with a single cycle assay using a
replication-defective recombinant HIV-1 encoding a cloramphenicol acetyltransferase

(CAT) reporter gene and which was pseudotyped with the envelope glycoprotein of the
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mai ntai ns the capacity to broaden Thl responses
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antigens, as controls. The rationale of these experiments is based on the prediction that the

B cell epitope determinant repertoire of the two antigens, combined, will be different, as
compared to that for the single antigens, since new epitopes are generated, cryptic epitopes

are exposed, and/or pre-existing epitopes are hidden upon complex formation.



11. A conpl ex according to any preceding claim having
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These data confirm that the combination of Tat with wild type Env or AV2Env
results in the formation of new molecular species (complexes) characterised by a new B
cell epitope determinant repertoire. In addition, they show that the Tat/AV2Env complex
has the capability to greatly increase anti-Env humoral responses, while protecting the
elicitation of high anti-Tat antibody titres that, in contrast, are suppressed by wild type Env
upon vaccination. Since monomeric wild type Env is shed in large amounts by HIV and
infected cells, this is in agreement with the low frequency of anti-Tat antibodies in natural

infection (Butto et al., J Infect Dis, 2002; Rezza ef al., J Infect Dis, in press).



27. Use of claim?25 or 26, wherein the recipient is an

expectant or nursing nother. 28. Use of a conpl ex
waewsngi3ny to any of clainms 1 to 19 as an i MUPCHEP2008003043

vacci nation. 29. Use according to claim28, wherein
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peptides in a vehicle suitable for injection. 31. A
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Pro Val Asp Pro Arg Leu Gu Pro Trp Lys His Pro Gy
Ser 1 510 15 An Pro Lys Thr Ala Cys Thr Asn Cys Tyr
Cys Lys Lys Cys Cys Phe 20 25 30 His Cys G n Val Cys
Phe lie Thr Lys Ala Leu Gy lie Ser Tyr Ay 35 40 45
Arg Lys Lys Arg Arg Gn Arg Arg Arg Pro Pro Gn Gy

Ser G n Thr EXAMPLE 8

Complexation of Tat and Env changes antibody recognition of individual epitopes

present on Env

To determine whether Tat/Env complexes induce humoral responses directed
against Env epitopes different from those recognised upon immunisation with Env
molecules alone, the sera from the same mice from the first immunisation protocol
described in Example 7 were used to analyse reactivity to specific linear Env B cell
epitopes. For this, 15-mer peptides spanning wild type Env or AV2 Env (SHIV-1
SF162.P3) were mixed together to form pools of peptides composed of three contiguous
15-mers (i.e., covering 45 aminoacids of Env or AV2 Env), and three 15-mers each

overlapping the junction between two contiguous peptides.

Sera from mice immunised with wild type Env, or AV2 Env, combined with Tat,
recognised linear epitopes present in between residues 77 to 132, i.e., spanning the first 14
amino acids of the HIV-1 V1 loop. In contrast, these epitopes were not recognised by sera
from mice immunised with Env or AV2 Env used as single antigens. Consistent with
deletion of the V2 loop in AV2 Env, only wild type Env elicited antibodies directed against
the V2 loop, and reactivity was greatly increased upon combination with Tat. By contrast,

immunisation with wild type Env alone elicited a strong reactivity against a region



50 55 60 Hs An Val Ser Leu Ser Lys Gn Pro Thr Ser

Gn Ser Arg Ay Asp 65 70 75 80 Pro Thr Gy Pro Lys
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Thr Asp Pro Val H's Gn 100 <210> 2 <211> 853 <212>

PRT <213> Human i nmunodefi ci,ency virus type 1 <220>

<221> m sc_feature <222> (2%? .. (23) <223> Xaa can be

any naturally occurring amno acid <220> <221>
spanpinggefidues Ao 834n HINSSI)g 162 Krgp that wvag sompletel % fosh apemeo-

. naturall rin ni ifd < > > 1. S

imn G Py I e 4 Th 86588 By TREE anm ARy fuBlon botween Tat

and BAY Bf BVDIEIRESPHoEd M daTinkar BEV/A VOAZ0Perithpts; consistent with complex
m sc_feature <222> (141) . . (141) <223> Xaa can be

formatigpn.nat ural |y occurring amino acid <220> <221>
m sc_feature <222> (143) ..(143) <223> Xaa can be any

nm_ag Aaﬁtl??&‘r’éﬁ b R0 A iRen el witePa cofdited to AV2 Env, but not
SC featufe <222> (157) ..(157) <223> Xaa can be any
with e 2 EaV hiynecshomed mgt@np nencteityl against a region spanning the N and C
helix of gp41, indicating conformational modifications of gp41 which are known to occur
upon binding of Env to CD4 and, in turn, of V3 loop to CCRS5 or other co-receptors, and
which are known to be required and to precede the fusion of the virus envelope and the cell
membrane. Therefore, these data are consistent with binding of Tat to the V3 loop, and
with mimicry of CCR5 binding to Env, which is required for virus entry. Most
importantly, these data indicate that the complex between Tat and AV2 Env can induce

antibodies against HIV gp41, thereby being able to neutralise virus infectivity.

These linear gp41 epitopes are not recognised by sera from mice immunised with
AV2 Env alone, indicating that the complex between Tat and AV2 Env is a new

immunogen.

A similar change in epitope recognition is likely for conformational epitopes.

EXAMPLE 9

The increase of anti-Env antibody titres upon immunisation with Tat/AV2Env or V3
loop peptide complexes is due to formation of new/stronger B cell epitopes present in the

complex, and not to the increase of Th2 responses against Env.

It is well known in the art that T helper type 2 (Th2) responses, such as production
of interleukin 4 (IL-4) by T cells, are key for generating humoral responses against
antigens. Thus, at least part of the increase in anti-Env antibody titres elicited by
immunisation with Tat combined with AV2Env or the V3 loop peptide might be explained,
in addition to the generation of new epitopes on the complex, by increased and/or
broadened Th2 responses against Env. Therefore, we investigated the effects of

immunisation with Tat/AV2Env complexes on Th2 responses.
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did not increase or broaden Th2 responses against Env, as compared to AV2Env alone, but
elicited Th2 responses directed against the same Env epitopes. Therefore, these data
indicate that the increase of antibody titres against Env upon immunisation with Tat
combined with AV2Env or the V3 loop peptide is due to the generation/exposure of

novel/stronger B cell epitopes upon complex formation.

EXAMPLE 10

Tat broadens cellular responses to Env in mice co-immunised with both antigens.

It is known that Tat can function as an adjuvant, increasing cell-mediated immune
responses against antigens, and polarises the immune response toward a Th1 phenotype
(Fanales Belasio ef al., J Immunol 2002; Ensoli B., W0O03/009867). In addition, Tat
broadens Thl responses against antigens by altering their processing by the proteasome
(Ensoli et al., PCT/EP2004/11950). This results in the induction of responses against
antigenic cytotoxic T cell (CTL) epitopes that are normally sub-dominant (Ensoli et al.,
PCT/EP2004/11950).

To investigate the effects of immunisation with Tat and Env combined in a
complex on Thl responses and polarisation by Tat, production of yIFN (a typical Thl
cytokine) by spleen cells from mice immunised with the combination of Tat and AV2Env,
or with AV2Env alone, were analysed using matrices of pools of péptides containing Env
15-mers (overlapping by 11 amino acids) (see example 7 for the protocol). Anti-Env
g-ELISPOTS displayed Env-specific T cell responses against a larger number of peptide

pools and epitopes (not shown) in mice immunised with Tat + AV2Env, as compared to
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H's Asn Val Trp Ala Thr Hs Ala Cys Val Pro Thr Asp
Pro Asn Pro 65 70 75 80 G n GQu Val Xaa Xaa Xaa Asn
wa00500391G u Asn Phe Asn Met Trp Lys 85 90 95 BSTER®EN5/003043
Met Val Gu Gn Met Hs Gu Asp lie lie Ser Leu Trp
Asp 100 105 110 G n Ser Leuqkys Pro Cys Val Lys Leu
Thr Pro Leu Cys Val Thr Leu™115 120 125 Asn Cys Thr
Asp Leu Arg Asn Ala Thr Xaa Xaa Asn Xaa Thr Xaa Thr
Claigsp 135 140 Thr Ser Ser Ser Arg Gy Met Val Gy Gy
Gy GQu Xaa Lys Asn Cys 145 150 155 160 Ser Phe Asn H
1. e thoﬂblef(Xampﬁsngfrg atlysedond péplidds] thelfirst ;@btideT errﬁ.lﬁfsmg the V3
170 175 A eu Phe Tyr u Leu Pro lie
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ro Lys e Pro He.H's
NO A ar Pfragribmw, RitnRdSva Rt BeyeoPhapableofthindihg vesidpss 6:95419 of SEQ
S, Asp Lys Lys Phe Asn Ay Lys Gy 225 230 235 240
ID OZ'Q/S Xaa Asn Val Ser Thr Val G n Cys Thr Hs Gy H
e Arg Pro 245 250 255 Val Val Ser Thr G n Leu Leu Leu
2. AsmA @GryplSecotnprisifl dirfland Geeondipep@dd3, e Fir@f@piidd corapridihg the V3

Asn .Ph X As Al a Xaa He He
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e Hs He dV Pro y Arg Ala Phe Tyr Thr 305

N0310 315 320 Thr Gy Gu He He Ay Asp He Arg Gn
Ala H's Cys Asn Leu Ser 325 330 335 Arg Ala Lys Trp

3. ASIA ASRpIERCokPH IS Firkdshd HeCondeptidd, théSirkiSepM&comprising the
V3 loop of gp120, the V3 loop being available to coordinate with a binding region on the
second peptide, the binding region being derived from Tat and being recognisable by the
monoclonal antibody directed against the CCR5 second extracellular loop described by
Lee, B., et al., J. Biol. Chem., 1999, Vol. 274, 9617-9626.

4. A complex according to any preceding claim, wherein the Tat binding region
comprises at least residues 21-60 of SEQ ID NO 1, or a fragment, mutant or variant thereof
capable of binding residues 301-419 of SEQ ID NO. 2.

5. A complex according to any preceding claim, prepared with biologically active Tat.

6. A complex according to any preceding claim, wherein the peptide comprising the

V3 loop comprises some or all of Env in addition to the V3 loop.

7. A complex according to any preceding claim, wherein the peptide comprising the
V3 loop comprises the complete sequence of SEQ ID NO 2, or a fragment, variant or

mutant thereof capable of binding a peptide consisting of residues 21-60 of SEQ ID NO 1.

8. A complex according to any preceding claim, wherein the peptide comprising the

V3 loop consists essentially of the V3 loop region of gp120.

°. A complex according to any preceding claim, wherein the peptide comprising the
V3 loop comprises at least residues 301-419 of SEQ ID NO. 2, or a fragment, variant or
mutant thereof capable of binding a peptide consisting of residues 21-60 of SEQ ID NO 1.
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14. Si% é@gpfgg%céﬁﬁmlgecg iR 1|3y Whbtefn sHE@foRRufeSd} sibidtantlis D4 or a

fragment, mutant or variant thereof.

15. A complex according to any preceding claim, further comprising a heparan
sulphate, optionally further comprising at least one other molecule capable of binding said

heparan sulphate.

16. A complex according to any preceding claim, further comprising a substance
selected from integrins, basic fibroblast growth factor, CD26, VEGF receptors, and

chemokine receptors.

17. A complex according to any preceding claim, wherein the Tat binding region is
contained within a fragment of Tat generatable by proteasomes of human cells on exposure

to Tat.

18. A complex according to claim 17, wherein the Tat fragment is selected from:
fragments containing the cysteine, basic and RGD regions of Tat; fragments containing the
cysteine and basic regions of Tat; fragments containing the basic and RGD region of Tat;

and, fragments containing the basic region of Tat, alone.

19. A complex according to any preceding claim, wherein said peptides are cross-
linked.

20.  Use of a complex according to any preceding claim to generate antibodies

thereagainst.
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25.  Use of the antibody of claim 23 or 24 in prophylactic or therapeutic passive

immunisation against a virus infection, wherein said virus expresses Tat.
26.  Use according to claim 25, wherein said virus is HIV.
27.  Use of claim 25 or 26, wherein the recipient is an expectant or nursing mother.

28.  Use of a complex according to any of claims 1 to 19 as an immunogen for

vaccination.
29.  Use according to claim 28, wherein said virus is HIV.

30. A complex according to any of claims 1to 19, provided as a combination of the

peptides in a vehicle suitable for injection.

31.  AXkit comprising at least two separate preparations of the components of a complex

according to any of claims 1 to 19.
32.  Use of a complex according to any of claims 1 to 19 in therapy.

33.  Use of a complex according to any of claims 1 to 19, in the preparation of a
medicament for the treatment or prophylaxis of a viral infection, whereby the infecting

virus expresses a molecule capable of forming a ternary complex between said molecule,
CD4 and CCRS.

34.  Use of a complex according to any of claims 1 to 19 to establish whether a sample

from a patient contains antibodies against said complex.



