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deletions in V3 have been shown to abrogate or shift co-receptor usage; V3 peptides have
been proven to interact with CXCR4; and antibodies against V3 can impair or block
gp120-CCRS binding. This model is, therefore, generally accepted, although various
observations have lead to the notion that additional events are involved in co-receptor

utilisation, particularly in macrophages.

Tat is a regulatory protein associated with human immunodeficiency virus type 1

(HIV-1), produced very early after infection, and which is essential for virus gene
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WO b@8ldb@bpry protein associated with human PCT/EP2005/003043
i mrunodeficiency virus type 1 (H V-1), produced very

early after infection, andawhich is essential for
virus gene WD 2005/090391 PCT/ EP2005/ 003043 2

. i . ? i i 85 .

exprefE1, S5Hn AL LRGN forst REReL 1ol il sy Biping

acute Béddtion Y THels by BIIVi Tatdk slgo kelt8$ fothe Bxtrillular milieu and taken
extracellular mlieu and taken_ up ﬁ%@nei ghbour cells

up by peighbgucelln@ankeh $388; Enslpl 990, Easqli 1993 CharelRy7) vhese,
depené@ [ogzth% ggﬁ&g@?+t@y€%f6@?ti§gﬂcsﬁrﬂé a3l 'cgﬂ] \t?fpr%i(jig LS 1HRTeb s

I'ncreas
infectivith e Spesifitally, Gptake 6f Tatlchy enhaptg keirdéctddielsavinggRasace,

cxproseiop dgep gation raial 1443 ERSmn 106 Crans | Shangle somyintocted
cells, ¥Rhhdhced ﬁw%ﬂgx‘%&%%%o’tﬁ @(l)-k&e%ﬂo}s %%gg '&gﬁ gl)%% Z{”?.vouring

expression o co-receptors
transnfissioniof Inath macenphagesanidohlyofphboyth-tropar PR grtrams (Hiang 1998;
| yte-tropic H V-1 strains (Huang 1998;
Secch@é‘%ﬁ%ro 1999). Consistent with these findings, the
i mmune response to Tat has been shown to play a key
r.Cbasistantcwith thebd findjngsh thepmoymeseiponsedtb Tak b eed shown to play
Al DS- assocl at ed di seases t ot ect .
akey SRl R ee et nowsyn of AT ST GstAeq dsrasprang to
protec@'l"h%—vdﬁ@!na%ﬁ%érﬁc%% fromM¥ BV RfactiBR (SRBFJ i, Nel e 995!
in

he nol ecul ar_events nedi ating H V adsorption or
Howeviernho sprsificmoioed Fridn thearolecndar events grediséing &1V adsorption or

e RNy bR SR b PR Wt

studiegnti gens, in the formof functional, inactivated,
nmut at ed, or as antigenic peptides, together with wild

t d th t that th

R T R e LA A R Y
functiv@d Ghaatvatbdnmnteesds oPgdntigtnic PaptiRBA6gathdrhwithvid type Env,

Derivatisation of the antigens to the antigenic forns

based ga dhe ohseryafian thet theeambirbipn ahthess antigens ismusefiibin prefepting
e . . r f

vaccirg by oSG0 G BlleR win SRR, WerlIA0R ofBle arBaplito e
antigefietformsdésctibedambkesithdin tdfer adicGnof3d s’?]ab&p ,THheheiIS ellb)sugglestion

m m cking th CCR? o-receptQr, both at the nol ecul ar
that a parpplax bg eileréﬁd’r %@Pﬂ%ﬁ‘&lls goé‘@ég t hereby conferring

on CCR5-tropic H'V strains the ability to infect cell

t Smpeisingty; predmse fgnd dindt av eanyinteeavt athuhé gpio0 VI op, thedby

. Wi c | d not be |nfected th the sane virus
mimwM}lg tne %Sd co-receptor, both at the mg\f cular (structurg‘lz") and functional level,
thereby conferring on CCRS5-tropic HIV strains the ability to infect cell targets expressing

only very low amounts of CCRS5, and which would not be infected with the same virus
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Thus, in a first aspect, there is provided a complex comprising first and second
peptides, the first peptide 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 CCRS
second extracellular loop described by Lee, B., et al., J. Biol. Chem., 1999, Vol. 274,
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It will be understood that the term ‘peptide’ is used herein to denote a substance

having peptide or peptidomimetic linkages therein, and which may be part of a larger
molecule comprising other types of compound, such as sugar residues. It is generally
preferred that the peptide comprise a majority of the naturally occurring amino acids, and it
is particularly preferred that naturally occurring amino acids form in excess of 90% of the
peptides. In one preferred embodiment, the peptides consist of naturally occurring
peptides, optionally substituted by blocking groups at either or both termini and/or

glycosidic residues.
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Such complexes may also be used to generate antibodies for use in passive
immunisation, such as where it is suspected that an individual may have been exposed to
HIV. Such antibodies may be raised in animals for use in humans, and may also be

sequenced and humanised by methods well known in the art.

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.
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indicated by molecular docking data, residues proximal to the V3 loop may also be
involved, in vivo. In the case of Tat, while amino acids 1 to 61 and, possibly, up to amino
acid 70 and beyond, are involved in binding with the V3 loop, it appears particularly
advantageous to employ residues 21 to 58. This stretch of the Tat sequence binds
particularly strongly to the monoclonal anti-CCRS5 antibody.

That part of the Tat molecule that appears generally to be important, in the present
invention, comprises residues 1, 2, 4, 16, 19- 22, 25, 26, 29, 34, 35, 45- 47, 51, 55, 57,59,
and 61, with reference to SEQ ID NO 1. However, anti-CCRS strongly recognises the Tat
(21-58) peptide and, less strongly, the Tat (46-60) peptide, which encompasses the basic
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provided herein as SEQ 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.
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resultmg qupes capabREAbindingEatzs sloowph i m< BRR Net |, asndtermied by ethe
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assay in 15 pHEoRYipk ERROBRS. RASE BRFerablyanst V3 RabteRRBAERGl Khoe
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onse agal nst Env and SUEpr esses hose agal nst

405, 40754;1 , et deworis SEQ DO aHowg%eroﬂleMﬂzEﬂp itself,
comprishld SHEEs A PERNBPIIRG, 2 GERRRIBICEA dR Tty Y he

i nvention has ,V2Env as a conponent t her eof .
It is known that Tat can function as an adjuvant, increasing cell-mediated imm-une

responses against antigens, and polarising the immune response toward a Thl phenotype
(Fanales Belasio ef al., ] Immunol 2002; Ensoli B., W003/009867). In addition, Tat
broadens Thl responses against antigens by altering their processing by the proteasom.e
(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 af .,
PCT/EP2004/11950).

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, but

also that other antigens can be administered therewith.
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molectil@s kﬁd\pg&ebmd ﬁupmﬁm mﬂplhatéé;%aﬂdmmcha;e assafiated withe
ed in the present invention, oy der, t
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eterm ned by the assay
vaccination.he acconpanyi ng Exanples. A suitable exanple is
CD4 or a fragment thereof capable of causing exposure
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forming complexes for use in the present invention include molecules and substances that

bind either Tat or Env, or both, and may include CD26, VEGF receptors, and chemokine

receptors, for example.

What is important is that the complex be adequate to stimulate an immune response
such that antibodies raised thereby will recognise the Tat/Env complex in vivo. Thus,
while it is generally possible to employ variants of the Tat sequence to bind the gp120 V3
loop, it is possible that antibodies raised against the resulting complex will not recognise

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



heparan sul phates that are present in the
wooussfoag®k | ul ar matri x and cell nmenbranes. |t p&TAPDS/003043
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hepar an sul phates. Accordi Egly, now that it has been
denonstrated that Tat and Env form a conpl ex, the
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Ude CD26 P VEGE ecept ‘hemoki ne
eptors for £exa,

i PoRplSk fedisgon b o g dmpR st B 3 ARDS ReE g Overll
Env u%dl&&dé hab tlﬁg‘fdo?qgéﬁ% é@bﬁ@ﬁu{ &hE) WEDé ekt ﬁﬁ&@&ﬂéﬁﬁokaﬁe
a I vivo. Thus

t/ Env conple , Ile 1t 1s generally
provigeaisthathit & alvallaﬂhiqairmuch arfashivinss o6 be¢ hlele Taforsegcamplex wath the Tat
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in vivo, vvhere the tertiary configuration of the WO
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pePEFLfER e &P Pfs P orPERRg By phi st Prselate
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s b3 Pre gpﬁ:cbzpﬁge@toﬂw PEssRrjgvention provides use of a complex as described
above 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 itself, CD4 and CCRS.

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



such as ensuring greater binding between Tat and the
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result frompreferred genetic engineering processes.
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e treatment or’ prop a viral
derivativee tterenf, fonkerareplg. t he i nfecting virus expresses a
nol ecul e capabl e of forrri ng a ternary conplex betvveen
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PCT/ EPZOQS/ 003043 10 desirable to substitute
s e émtentibe fipthed pravidds aaneth@defoy thegmeveion @pinlibition of HIV

att.ack. In so case be a eto
transeBiiBE fiom BoRf f ot Herien Y -Set bR, comprising
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or HTLV, but also may be an animal strain, such as SHIV, for example.

Antibodies against complexes of the present invention may be raised by standard
means, and suitable monoclonal or polyclonal antibodies, preferably monoclonal,
generated. It is preferred that such antibodies are capable of binding none of CCR5, 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,
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conprise H'V Env fragnents or derivatives thereof. The
second peptide may conpri f H 'V Tat peptides or
epi topes, and the first peg i de may conprise H'V Env
peptides or epitopes. In a preferred enbodi nent,
of the cpmpprStEs obthe ch@plembarinicrastiog Hithi nsev epitopesgenemtel upon

i 1] be . ides. The co ex .
conGRYGHER ! bSARE pHEILGA B 2SR oo g 5 R
Env. Sucoepipss flay @esir\oatl Tay,Envt diele CCR) dndithis RipYesents an

fragnents or, derivatives thereof, for exanple. In one

advantaga PEthedaversiopt ex, the binding regi on on the second
pepti de conprises amno acid residues 1-61 of Tat, or

am theTpreph R inceflsuReblé M@itpdies bpghaahe cdmpleXéd of the invention,
component may be a transactivation nmutant. It will be

antibogsg thatibiadepiiopas noymalls presentomRithex Eat osinvseasdeapmoead by the

: : detr ]t [N {Qn

simpld £ R e G b o8 ooty Bf LA i WRL TR Rl RiHE V3 0p of

gpl20i hidﬁbwﬁﬂnélm fioin ﬂib‘gﬂol}tctc?abprigp&rhtgcm fﬁthmambh@aioﬂab lindy delbcted,
or, bet ween V- exposed i .ndividual s, canprising )
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in injectable form, or may be made up into injectable form.

The amount of complex or antibody will be sufficient to serve as an immunogen or

stimulant, or to have or boost biological effect, as appropriate.

The present invention also extends to the complexes themselves. One use of such
complexes is in chromatographic techniques to establish whether a 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.
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V3 logpy M@leaflarc%ml@s@sw 2pRd %@thwhpleo@tmtpwﬂ%w&tw
fragr R B3 G (i fuc TROO0 B o 1L (Ml Bt 960 Wlinfls or
denvanms rihéreot, al‘eﬂneﬁmé,rmksué theirhie apapigenefor pk@ﬁﬁ‘ﬁ#e/@ﬁherapeutic
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Vacc’f‘%%%?%?&@% bl i sh whether a sanple froma
patient contains antibodi es against the conplex. The
c oAprefkiredyorhplex seﬂpi‘lsesd-ﬂw Twnyeneirieand Ibasmm‘glm’( andrthe V3 loop
h a_,techn h as .bein ed on carrief for
G mstaCE Bt o WP REnE prahsiad Biye Redrrsomes Abcdls

mrtls a4t esbr 3PL1 hedy/Ephov4/e | BothihreBARAQ3
eXpoF>c:T / EP20057 003043 ~ 12 The conp 150, ¥ breRArealbtipiek comprises

Tat ﬁragyneﬂts rgeherated by the drotensomegyef cotle kkposad tb Ta, 1ndhmlingf fyagments
conta%%%}el c%tjeg{nc %F%la gg&%ﬁgéq% g)lf bﬁt %iﬁeqyséeugéﬂflf Basic regions of Tat,
the basic and RGD region of Tat, or the basic region alone. Another comprises HIV Tat
fragments or derivatives thereof and HIV Env fragments or derivatives thereof, while

another comprises HIV Tat peptides or epitopes and HIV Env peptides or epitopes.

Also preferred is a'covalently linked chimera between HIV1 Tat, fragments or

derivatives thereof, and HIV Env, fragments or derivatives thereof.

The Tat component, in one embodiment, may be a transactivation silent mutant, for

example the Tat-cysy; mutant.
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much, infection occurred, for exanple. Thus, the
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R i Sl b S b
Examplesgment s or derivatives thereof, and the H V envel ope
protein gp 160, fragnments or derivati ves t hereof, are
preferred, as are their use as antigens for preventive
or therapeutic vaccination against H V/AIDS. A
preferred conpl ex conprises H'V Tat cysteine and basic
region and the V3 loop of HV Env. Since proteins are
differentially processed by the proteasones of cells
exposed to Tat (Ensoli EXAMPLEHARCT/ EP2004/ 11950),
another preferred conplex conprises Tat fragnents
Mole S0 TRLEEL D dr BEVDY TR BRR RS P20 loppexPosed, 1o, Tal
I nc nment s contaln ng the cystein, basic and
ons baS|c regi ons of

e 'bigige 88@1{1%’ 12’5%%? tﬁe@tﬁ ﬁi@wtl alpop Sfes ify&stigatgdusing a
molec'iﬂﬁ‘ dH&kﬁ{g%!@del ARQHISH THQERE ] 0 #&ay T@Ss alldvAATE MtSral with the

derivatives thereof and H'V ments or
V3 lodpoif ﬁm Eweprotdie (BoL, H]thttam) amlrbsﬂmmtmrabmpdels serdtaltulaed using,
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deposﬂe&'hn MBmfe‘hﬁDﬁﬁrBa%k‘{Benﬁﬁ{ VRt ét\b?SNbFIe._l/lg% Re@VR, tﬁ5\1242

fragnents or derivatives thereof
2000)0%5@% 003i Thesequenbesdifitbevarionsprofeing werremlgwduumgucaustalw
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were gert\a/s@ﬁtemmmwemmnl X. ddBRnddlr, af ErJ edbichrdes427®-815,
1993). All of the calculated structural models were optimised through energy
minimisation with AMBER-5 (Pearlman, D.A. et al., in AMBER 5.0, University of
California, San Francisco, 1997). These structural models were then used to calculate the

protein-protein adducts with 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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lowest energy adducts were found to have the same geometry as the model found with the
BIGGER calculations.

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
keal mol™". The largest contribution to the interaction energy was due to the electrostatic
contribution, with an average energy of -325+12 kcal moll; 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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Tat og enti-3/8 antibadies, Mgh’eba%tgmﬁ‘@gﬁ@%ﬁ@%@ﬁ&i ranging from about 0.1
to 0. 4D &y El%q'gsq{ltgggeo s %wn in Table 1, below. However, when wells coated with the
V3 peptide were incubated with Tat, the signal was increased to about 1 optical density
(OD). In contrast, wells incubated with buffer alone yielded signals comparable to
background levels (uncoated wells). As expected, V3 coated wells yielded high ELISA
signals with anti-V3 antibodies. These experiments show that biologically active Tat binds

to the gp120 V3 loop in vitro, confirming the data obtained with molecular docking
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EXAMPLE 3
Tat is recognised by antibodies directed against the CCR5 HIV co-receptor

Since the gp120 V3 loop appears to be the major determinant for co-receptor
choice and utilisation by HIV strains, experiments were performed to determine whether
the capability of Tat to bind the V3 peptide was due to mimicry by Tat of co-receptor
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
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WO 2b03Job@so1 resul ts were obtained by coating wel p&rpiddsioososs
Tat and by incubating coated wells with increasing
anmounts of the V3 I oop pep :z whi ch, as expect ed,
showed a dose-dependent bi'ndi ng of V3 | oop pepti de to
i mobi | ised Tat (Table Ibis). TABLE 1 Anti bodies
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T B e G ot
s dqueitedd (glutamine-rich region);
Tat (65-80) (RGD sequence);
Tat (73-86) (RGD sequence);
Tat (83-102) (C-terminal domain); and

Tat (21-58) (cysteine, core, and basic regions).

Monoclonal anti-CCRS5 or anti CXCR4 antibodies were used for the detection step.
Anti-CCRS specifically recognised the recombinant native Tat protein, the Tat (21-58)
peptide and, although with a lower efficiency, the Tat (46-60) peptide. The results are
shown in Table 2, below. In contrast, no recognition was observed with the antibodies
directed against CXCR4.

TABLE 2
Coating Antibodies
anti-CCRS | anti-CXCR4 | CTR isot. anti-Tat
Tat 1.452 0.085 0.081 3.000
Tat 1-20 0.000 0.000 0.006 3.000
Tat 21-40 0.000 0.133 0.082 0.1
Tat 36-50 0.000 0.000 0.000 0.000
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EXAMPLE 4
Native, biologically active Tat is required for CCRS recognition by anti-CCR5 antibodies

The data described in Example 3, above, indicate that Tat sequence present in
peptide 21-58 is capable of folding to mimic a conformational epitope of the CCRS5 co-
receptor. To determine whether a specific conformation of Tat is required for recognition
by the anti-CCRS5 antibody, the capability of native, biologically active Tat to be
recognised by the anti-CCRS5 antibody was compared to an oxidised Tat preparation,
obtained by exposing the protein to the air and direct light, according to a procedure known
to abrogate most of its biological activity (Fanales-Belasio, Immunology, 2001). This
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 (Tat-cys»;) (Caputo A ef al., Gene Ther.
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of Tat does not interfere with epitope formation.

EXAMPLE 5

Extracellular Tat enhances infection of CD4+ susceptible cells by HIV-1 and expands
HIV-1 tropism in CCRS5 low expression cell lines.

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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0.071 016, 3, Tat-cys22? 0.026.3 The .
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oi nt rmtatlo
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Extracel l ul ar Tat enhances i nf ect| on
TChe swepntivde to inéiction by R»émpplc dinel mmménaaﬂbphacgettmnm)ﬁw strains,

iR oo e BT R G el by TeD, TR Bhfage s and

Jurkztt celts twd OIS eRbiestifg BethelDRAd (UM CRE flﬁﬁ‘l&kﬁ{%@@RS @Rpression at
H VvV entr){ in a CCR5-1 ndependent stem To
the proteindevel imameunts detestpkle W%ﬁ@wmqmﬁtm Wiestarngblot, or the
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%%%tg%%'gtg \gé#%%sgg@ %gUglg gl(l’)lg ' z%ts eelxgec%d tbo’rh CEMss and
Jurkat cell lines were efficiently infected with the HXBc2/HIV-CAT, whereas no infection
was detected with the CD4-negative 293 cells, due to the lack of the primary HIV-1
receptor. Strikingly, furthermore, both CEMss and Jurkat cells were also infected at high
efficiency by the ADA or YU2 pseudotyped HIV-CAT, despite being known to be
resistant to infection by R5-tropic HIV-1 strains. These data, therefore, confirmed the
unexpected prediction that immobilised Tat is capable of increasing HIV-1 cell tropism
through molecular mimicry of specific CCR5 extracellular structural domains, i.e., of
rendering CCR5-tropic strains capable of infecting TCLs expressing such low amounts of
CCRS to be not consistently infected in: the absence of Tat.

Further experiments showed that Taty;.sg, but not Taty 49, was sufficient to assist
infection of CEMss cells by the R5 tropic ADA Cat virus, showing that the region of Tat
mediating binding to the gp120 V3 loop is the same as is required for HIV expanded

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



WD 2005/ 090391 PCT/ EP2005/ 003043 21 EXAMPLE 6

WO ANsl09630RS anti bodi es, but not anti-CXCRA ant p&pgpRD5/003043
bl ock Tat-assisted infection of |ow CCRS expressi on

cell lines To further denonstrate that inmobilised Tat

expands the cell tropismoR2R5-tropic H V-1 strains

by m m cki ng CCRS, experinents were perforned to
Accordizighy, some corhplekes areqmdadwted tobweaddremdéatatihaemt the intensity of

bl ocki n CCR5 wer abl e of bl ockin
the hogrelfew) g%eéagamﬁ#ﬁ%tﬂpé&r SRV e R PEOWdepisasers least part
of the]éER@neB QQﬁQhe ﬁm%é gﬁﬁﬁ{eﬁm ﬁEeﬁ@@to&@%e LdR

I's were p e presence anti |es
exposeldoeluﬁdam agai nst CCR5, CXCR4 or CCR3 on Tat-coat ed
wel I's which were previously incubated with cell

SYRfk 'ﬁ%ﬁ#ﬁl@cﬁmﬂegﬂt&h %m& %n%nﬁ%gﬁll YO &hild type Env),

singl e infection round reco Vi rus.
whichdss bs¢reshoivnfte genemtevasredhirnst antibopy etspbysea IagdtmsththB;loop,
nti bod

owing (et 3 [P UmeaPe St 105 tcsigyEonte hepsegt in the virus

envel G (FBQE TREG al. CPVRA q997 ERPPL bPLL., TSTREIE1 OGNV Erihelid §p140 form
are CCR5-negative at the protein |evel, these data

of theiBnginsale@ule, vetick Malhs patt ofigp4lcandvis ﬂq,ckufg thia & 2aloop KHWREBRV) and

s knogfy GReRsa ienGe 1965 Ry LI et To gL Ngs: Bab7:11244-11259);
and, a%%ﬁ@ﬁéé&t de @S1r bﬁﬂi otk V3 3689, €fo confRRCthé exﬁéﬁﬁ‘é"@ﬁ th% V3

t hese a confirmed that nol écular mmcry o y
loop byahe sedeatehiny mdlechtas, both myorometCREId typp |Envl-aml’¢11menc AV2Env

5- tive cells. 7 The ...
were @8 PEELISA S sgart vha: A2hinst BoRyCIane v B8 [9om i gufposiye
resultglet erm ne whet her Tat/Env conpl exes represent novel

I mmunogens, i.e. that cryptic epi topes wer e bei ng

d d. h d
S BB SR SPRABA CUCE R BESBU Mt dgt W R n?ﬂe
AV2EX®, &:98 &ﬁ‘%ﬁtﬂ&x offat H%}&@yﬁg e 6 TAYWH I8N

contro e rati on se experinents is ased
preseme of Adumrae ddjovant at degts O hé and328. eHIunmna]Ireﬂmndm (ég@ltmasptwere

tested&yp&e@%g[ﬂnemgésetsggqq%%\?@gg Ia’%)gqyi% %ﬁ%ﬁ ggr tﬁﬁqs é>vere strongly
increa3€d ingﬁﬁé vactifhE&l VR %%Eﬁ’{/ CoRBRRIHs@8m gﬁfe\ﬁ% nfice

epi topes are expose /or pre-existing t opes
immuaised Wit der2Rigailom nipl oe)mrﬁﬂfﬂhiay were cdf@awl(iléﬁﬁ)ﬁﬂé?@&mmused
.. PCT/ EP2005/ 003043 2 L . )
with wild type Env and Tat combined or with wild type Env alone. In addition, antibody
titres against Tat were decreased upon combination with wild-type Env, but not upon

combination with AV2Env.

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 (Buttd et al., J Infect Dis, 2002; Rezza et al., J Infect Dis, in press).
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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
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The inerus@cfianti-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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(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 yYIFN (a typical Thil
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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