; e3e%Ht 969 %6B01 COct ober 2004 METHODS AND COWVPCSI TI ONS FOR | MPAI RI NG
MULTI PLI CATION OF HI V-t The present invention relates generally to
conpositions and nethods 5 useful for inhibiting the nultiplication of
human i mmunodeficiency virus-t (HV-1) in infected patients, synptomatic or
asynptomatic, and for attenuating HV-1 nultiplication follow ng primary
infection in previously uninfected subjects, thus m nimsing progression to
AIDS. 10 A variety of approaches to the treatment of humaflliQft0ReHEIG4i ency
virus type 1 (H V-1) have focused on the transactivating (tat) gene of

H V-1, which produces a protein (Tat) essential for transcription of the
virus. The tat gene and its protein have been sequenced and exam ned For

i nvol venent in proposed treatnents of HI V [see, e.g., U S. Patent Nos.

5,1 S8,877; 5,238, 882; andﬁ%@ % aReeE Application
Nos. WP92107871, W9111045 ? a%%%%g%gﬁg publ'i shed May 14,
1 992, July 25, 1991, luly 11, 1991 an II\/Ia respectively]. Tat
protei nis released extracellularly) naking it available to be taken up by
ot her infected cel Iﬁ tg,eghance transcription of HV-1 in the cells and by
noni nfected cells, t cell gene activations. Tat renders the
cells susceptible 20 to i nfHEethaentinveitiva ralitesgenerdiptadcmpotitidhgtandmetbeds| s | s
very strong, d has e t ed a d| e nce of
the protein [SQ FaiRe lIbfe éf"")g&ﬂ"glélp m%“%}lnuﬁod%&g&ky%ﬁﬁég 66 gﬁ
(1994) J. | mmuni zatihfe@ed\pattibnttlsirmplonbatic opmtm@tomamsa@dfpoztemamea HRIY-DS vaccine is
under active investigation.. The 1-DBI LAV H V-1 Ta SU& en used
as-the 25 |mmnogéﬂul‘9‘ﬁ.°?‘5’ﬁ6?‘ loxgperTaYe ‘ﬁ‘““o"fnﬁrmoaélyg recon%PJE‘g(%ttQ%rot ein
[A— Cafaro et al, miniMeting progredidn 6bAMESIO999)J, a DNA vaccine [S. Calarota er
al, j,~lls~h 351:1320-S (1998)J, inactivated protein (Tat toxoid) [S. S

Cohgn et al, Proc Natl. Acad. Sci LISrl 9_((19):10842-10847 (1999), .4.
Gingeri et al, jMWQ@S (1998)] or a DN. A vacci ne expressing

i nactive Tat [E Casel ; 4 5638
( 1999)]. Immitfizati ons WI tﬁ“'t’ﬂ%y f’{?mpml“a?dsé‘let&ﬁgﬁ%@en}ﬂglu%% g%:ﬁéﬁﬁ | ar
and hurnoral i nmuni s ypRe (}mlfsphavmocﬁed Bhehe tinsattivatihg (raocquqquvmminb

Defic. Svndr Hum Virol. 1Q 408-4|6 i r £l Acad.
Sci. CTSri 94: 8116809t 19‘9"7’)“ (Tap gss “ﬁ'elg‘s%m%‘pf‘?ﬂ cg#hna BHnal '%5’? rgen%mtL
Application No. O82kefta0ObeeR sdaubrzbd shdSepiitedifarinivein@® i progised esthaptstdie Tat

d h |l f i h
Pl Brot . o THVLER ALY b S RTER R 60 LA fer i 1

- Arg- Lys- Lys- Ajg- Abgrefd Abpitatlon Wés: W@zfd7§ﬁchE91N@4531w091ms9meaid as

G y- Arg-d y- Asp- Ser - Pro- j c sic
regi on or 10 doni WW"P{?&? §Q?'ﬁ@dd\6‘fﬁ ‘r?jamgzgli“ﬁfglsn@ggqnl ??01 r?‘t eqgrin.
Thi s specification lgmﬁéﬁf@eﬁﬂs ThRbtei isTERES ex@thcen@Rtyl ﬂaanpowmmnﬂe ng to
t hese Tat sequenus and e correspondi ng integrins bI g&)ﬂé‘b |troaug:deby

bi nding to Tat coattéenpp by ether "HS“@CF“%‘PFM%‘?“%CBP‘W@ F 558

I ntegrins. However,  LiReP&Ml b SRk heicdl gt a%{mw@nst ﬁ&treﬁdaﬁﬁl& deBagedepiblelo not
bl ock uptake of functional Tat by cells (see le 9in | S V\092114755)
thus nul i fyi n@dt heo priesiosledhaitsaRipeks off aa@tqekbﬁs FOY SUORB AP BRDEEN 51 in
H'V infection. The aIﬂIed.ﬁt%gU?Q%ﬁ b%é&ﬁbé?k@éjof'a& drliki (4 FheaNAk] gR&d Natl

application are distinct Trom e i mmnogens of the present

i nvention. Both mmaﬂu%&lééhﬁéifﬁﬁ%ﬂ)l anti bodies to Tat protein have
been readily produced in ani fahhi2h G { Pa BloAGkasupoake AIDT Glccpe Bl e n
invitro [see, 20 e.g., D. Brake et al, J-JVirol (1990) mzmn et
al, EEMBO 1. 1. J(zunmaraan(eiws.r)gauqh Th FRBAA G HI %1l Tabieﬁlédceé%v'é" "f!? fion et
al, cited above Ve, £t [ [ 0 A JcaGikd @G ve]l.
I\/bre recent reg2 rts'm"ﬁl a1t %éﬂm?réttr‘fgg gﬁ{a%?/%“&m%ﬁghg%ﬁ gpll’ltl bodi es%lt:ag Tat
protein added to tildsdes: wmmr(e‘)%?ﬁdaDm&aftatcemm&t@ttfqmvﬂilﬂmbéﬂ b0 vitro

gtovgt eiaﬂﬁaeet zZ'm |(Aé§éqla¥‘t“‘§’?‘e§\8 %%e °‘é3%§ C‘M" ew]w%soa

1 995)] The invent orgsg,m(mbhanamsms%fqaa@ainglm@nhLﬂlmLMBGOZ 18d9%38)] and
I nternational Patent lication No. WDO5/3 3130,
1995] revi ewed the @ﬁﬁggﬁéécci"ﬁﬂi‘pé%?f f‘%ﬁmt“h%t ec?aé i %ﬁﬂ gh‘fﬁgﬁl@&lq%t 6rot ein

frominfected cells and uptake by both infected and uninfected cells was
inportant for the 30 infectivity of H V-1. 1Previous studies al so showed
that antibodies to Tat protein in 01 Cctober 2004 vitro bl ocked uptake of
Tat and inhibited in vibo infectivity. Active inmunization of mamal s was
suggested to induce antibodies to H V-1 Tat protein as a potential AlIDS
vacci ne. See, also, G Coldstein er al, "Mnimzation of chronic plasna

VI rem a |n rhesus macaques |rrrrun| zed W|th synt hetl c HI V-l Tat pept| des and

Y T 1



20 Lys-R4 (SEQ ID NO S], wherein X, Z is selected fromthe group consisting
of Ay or Ala, may be added to this conposition. Alternatively, an "Epitope
1P peptide or polypeptide spanning Tat am no acid residues S6-62 of the
formula RS-Arg-Arg-X"Z,9 A--Y6,-Ser-R6 [ SEQ )D NO: 6], wherein X" is
selected fromthe group consisting of Ala, Pro, Ser and A n; wherein Y6, is
sel ected fromthe group consisting 25 of Asp, Asr>, lily and Ser; wherein
Z,q is selected fromthe group consisting of Pro and Hi s:OuRateber 2004 i s
selected fromthe group consisting of Gn and Pro, may be added to this
conposition. Still alternatively, an "Epitope |IV' peptide or pol ypeptide
spanni ng Tat AA residues 62-73 of the fornula

R7-Ser-Ad n- X~,-H s-A@ n-Y6, - Ser-LeuSer-Lys-A@ n-Pro-R8 [ SEQ I D NO: 7], vvherei n

X~, is selected fromthe group 30 consisting of Asn and Thr; wherein Y"
selected fromthe n er a may be
added to this conpgéﬁﬁlﬁ)%%?] WLM'OQJMAP! tgﬁﬁmq.%t ﬁgﬁuen em%’%gcﬂb%ﬂf %y‘é%aap& i nduce

anti bodies to a Iahgmr#wmgmtyoﬁeﬂahosﬁc@lé&heemlmmmmmmm

mul tiple variants \/- [}ons o, an i baodi g rat are
used as vacci ne oraﬂ% %ﬁ-&n?? ?)rérg {g ag g %@g‘rs'i ants.
Despite the grow n§ldo{oW7edokotbtyglut Hl V-1 di sease progression there remins

a need in the art for thedvel compo net h for
treatnent of HIV-1, both pr op QB(@ 8‘51“%}’%‘%8°S‘H%r‘2§§7d?‘f]’g%|ﬂ“ sg%l ch are
useful to | ower thﬁepmnibai'3IIGQ'JalrdateﬁtoltHe\Z:aﬂ.pfb&i‘n anl & the megreodl sa:m.eme;ﬁb:bl e

prevention of the su n Al DS dise 10 Sum"rary of
the I nvention In oﬁ‘é’bbj%gﬂ’ 'fd"fgttﬁg ;e)lrta}e%rg h\?é’ﬁ! N g@@"‘é MSosi tion
conpri sing at | easideitified \-Arg- hyitl@soﬁga:psntmgeugxmmsggapmaia]infcihs-Epl t ope

| f | Rl - AspP Pro ,
Lol octod from the. SPNS NS SETie. SEGPIOT  TRES e e mhe G &M oo s
sel ected fromtothe @smdipwHibh smsi!osﬁnamg)mfngetuoamdmégﬁn Mﬂpetlﬁcaﬂorr IS

sel'ected fromthe gr ouF COI’I?I sti nlg OL Lé:? and A@\g %r e| IS ct ed
fromthe group con8F ST PHYSSIr AYYPOGEhPEPHIS SHUETPUIIRG {0 these| 8‘/\%?““&‘1’? and
a sequence of bet Weﬁfbsﬂmtimg&b&whs HlodkTh o 3€ll bikeilngQP Thiaidated Matet/@Sdd t ut ed with
a |l ower al kyl or raIk )6 wherein |sseecte fromép gro
consisting of a fré‘é‘ ﬂ%‘r‘B |aPPrgpn aé?ﬁ“tfé““s WEVeL BRI BN BRSBTS Er‘b

about 5 20 additi owbe r@JEeﬁk@d@ﬁétd)ﬁkuﬁ&hkm@ﬂnWonmbjédﬁ @k Btalnplednin am de I'n
this composition, at least one he two variants nust have the fornul a

wherein Y, is Mg M&PZQ’415-‘1)s‘htw"*ﬁa?ﬁfhavmwa‘éeeaaee*t Gt for er2Retc var i ant s
nust have the for mgbmfd il HM iF&tidn. Tie TASRqddnces destribd if\hid. .méaﬁbnnep;mcﬂenof
this conposition is recH%nl zed as .an H'V-1 Tat, Epitope | by a prinmate

i mune system Thi ARG ITRMIRS pRPHide imWnees st tRERTFSBH YARt%se of a 25

variety of peptide conbi natigsmodddionill GhdRllycRBAQRbodENR ’l&bﬂ’é&nﬂﬁs&lfdenbed
conposition further cont ai ns_one or nore adydl tional peptide_or

pol ypept i de(s) whi ERdbeRspoisehin amRls AAGIPHE tolpck L@Eﬁb%" B’OWH’I igpimedietespond

to HV-1 Tat appno ¢gCirsl prs eflite L 53248 (1 9o ﬂ%@&iéﬂaf 1@"1733”'959
optional am no aci d sequences are descri bed i'n detail below These

Oct ober 2004 sequedt®d). drabriearesplapiteg abovsh- Arqn eyl cited abovs; M faye ¢f aff a'EEd

protein variant at ;phalG! ARk AMited HoFROMEL reBiP Rbbrts shbivet thi RERbAISH or

provi des a conposition described above that contalns peptides or

pol ypept i des whi ch pobyripral swibedies| te dat protaio 2dded 1o B m@dremﬁmmpeenuarpemvdes

recogni zed by primalgsof meﬁegﬁfﬁ?bydwa}r}? Epj I—t|t]9 b BERLE ERY), 1N
opes

conbi nation with one or nore or V. Epitopes
11, 111 and |V2ar e abons; #d\G. Eadlpar apdphd s, dien.Betrpgnpl.i K:306 (1995)]

I nternational Patent Public i P EI%LE $§1Er@69 by
reference. Such conpositi on?ﬂggﬁe@g%omgﬁg%%ﬁé & (‘Eﬁ&h eptides, so
as to provide for dI%6);eohiursaibmhPittmApplivdimeso. M?ﬂfd&?%wb@aébﬁowbﬂth
greater than about ,95% wn, H V-1 Tat rot i ns r her
aspect, the invent |3§n "?B?L’\‘if‘a‘é%dk‘ﬁ% d5rredTs t"E:got 'OST't iogﬁf}(ﬁo\pl)fet r&e'LH F"

one anti body, pref e:ﬁfab&dyccgﬂmeruaﬁaewbylUmranfiedfztmtie:mnfhbmd:trlispmmbomt ﬂoythb| nds

to a peptide or poI eptid the formyla R -Asp-Pro-Y, -Leu- Pro-Trp 15
Z,=-R2 [ SEQ m RB X‘&Aﬁ@f %‘%HQI ’5“%%55’3%65%*8%&‘5@ a&‘ﬁc?ﬂ‘ﬁs ‘83}]???’8&31%9 of
Arg, Lys, Ser and Asn; wherein JC9 is selected fromthe group consisting of
d u and Asp; wherein Z" is selected fromthe=group consisting of Lys and
Asn; wherein R is selected fromthe group consisting of hydrogen a | ower

al kyl, a |l ower al kanoyl, and a sequence of between 1 to about 5 am no
acids, optionally substituted with a | ower 20 al kyl or |ower al kanoyl ;
wherein R2 is selected fromthe group consisting of a free hydroxyl, an
anlde and a sequence of one or up to about 5 addltlonal anlno aC|ds)

o, 1 . " 4 o " Y T T




01 Cctober 2004 In still another aspect, the invention provides an

anti body, particularly a nonoclonal antibody, which specifically binds to a
pri mat e-recogni zed epitope of an HV Tat protein, the epitope conprising
the ami no acid sequence -Asp-Pro-Y, LeuX -Pro-Trp-Z, = [ SEQ >D NO: 9),

wherein Y,, JC9 and Z, = are debned as above. 5 In yet another aspect, the
invention provides an anti ‘body comnposition conprising at | east one %nti body
that recogni zes Epitope Il peptide sequence 01 October 2004

-LysX =-Leu-Ay-lle-Ser-Tyr-Ay-Arg-Lys- [SEQ m NO 10), where X i is Ay
or Ala, as a distinct epitope frompreviously described anti bodi es which
recogni ze the epitope of -Leu-Ay-lle-Ser-Tyr-Ay-Arg-Lys-[SEQ>D NO | 1
). Preferably, the conposition 10 conprises one anti body which recogni zes
both the peptide in which X,=is Gy and the peptide in which X" is Al a.
These anti bodies are prefera generated in primates. These antibodies in
t he conpositi onYiioklperss upsike pr)é* pid iahibigé Hiowse nEetiydni Aetyeppmnni@ton ofat e

i mune system  Wainfhis YRt L@pStel $o ﬂaﬁémtbo@& 1B HIVi1Pta8 proeein BRtpSeemtfal H V-1 Tat
proteins. These anti bodies include a variety of antibody constructs, as
described in 1544883 ¥Fing etesndiso) § Geldyin ﬁﬁbtg@‘m‘éﬁ'ﬁ%fcmtwlm@ﬁﬁ"%n

provides an ant ighaskyg m%ﬁe@fﬁﬂnﬁe@w{m%&EMV ARfeip smﬁ%d&%@gm zes
Epitope Il peptide sequence -Lys-X, = Leu- Gyl | e- Ser- Tyr - X-Argéolp s- [ SEQ
ID NO 10), %eﬁ'@m%‘wﬁ"@ﬂmﬂynammoseﬂ%wm SH Yoot . Xasting, 382789¢ e epitope
of-Leu-dy-I1le-Ser-Tyr- %Yhe@ﬁlﬂfhh‘x’@ns l{y%@ﬁﬂomterﬁﬁ%nﬂaﬁ’teﬁt%ﬂﬁl:&ﬁd by

previously described antibodi t her aspect, the invention

provi des a recohBi WQH?’OBFSSW'H’E%'T@H“EU%%IW%%ﬁ%%c?éﬁé‘s"‘%é(faéﬂ% #peY a
peptide or pol ypeatd, desstBeth inc@Pbraiel By fferdnEiifdeid) YevedRa b AW Sorépr  Pepti de or
pol ypeptide ofthe Epitope | fornula Rl -Asp-ProY, Leu-?CO9-Pro-Trp-Z,. R2
[SEQ I D NO 8), redmemtepdprgveaupnal HIY+ 'ffﬁqngn g‘tyfmtﬁéqdﬂel ijé‘ﬂfé“szé"cat‘“{eeast one
of the two vari abgnidlsdepapes v} the rdboit MbhAe WIRREIUMIRG thé SriofdBcledfks Z, Z 1S Lys,
and at |east a second of the two variants rust have the fornmula in which Y,

is Asn and Z" iQ‘SWd@ﬁ"FdH"éF Pyplictinpsrelalsin ReppLtiGEdmERAgFYSes a car boxy

term nal Epi t op@othbinadiSiiredlringAblessLORY BAdZRdetBly AINBurPhf (BT R pkglidby e SYstem
Al ternatively, the reconbli nant or_s thetl C gene contains the seven or

ei ght pr ef er r ed PPYPSREESE canPTisog Sin Epitape Epfequspess Fraames it aming 26 fridvees

identified bel OW(oer)Qm&ygntlbe.islfaw@@nﬂsmx Q- dm-mbfzsm?ﬂﬂﬂocgr&w-n each
am no acid sequence separate acer sequence, may_ express each

pept i de/ pol Ypept¥zhésa-Frozh- %&i“‘%@a&l[ P AR iwhrein )f?ét‘r'?“ige]rys SPkin. The

synthetic gene may HenesRpYAbAAndcOMtibbSes it reaarm:arn@tsﬁm-bh@r&aascer if the
spacer is fused to a prinmate-recogni zed Epi tope uence, | eayving an

Epi t ope |1 sequéﬁwpaft*téﬁéﬂtwén'-aﬂswlﬂé(r’rnmgr B‘f%“t‘f'i‘épl-‘ {25179 SeEAiR OBt ei n.

Further enbodi memt seqhdaedsUdiGcHbhnlphif! a8 - Eﬂtuwnepépu@@&tdo@s@n@é sphitéhgaapve
formul a fused together and to the carrier _pro [n_yet further aspect,

the invention prB¥Acdsd ’%S'dé‘fﬁrﬁ‘h@tqfé}”m&ﬁpé‘ys‘é{ gL"“'GJY\?é(,SFbH’ Gy sing the

above- descr zbed [§¥RulpSEQ) €D 8978 wiipgA RY, lick@kdted frddk@e giolp ddhsis@Lor &lyary nucl eic
aci'd sequences which direct and cont r ol expression of the product of the

synthetic gene iH>&#8seddeg(athis comppsiiphetliegrapbt a0 tErPé"RerW'eH?H“S%O’pr ovi des a
reconbi nant m Cr;@%gﬁ%@b Sfahni 'grt amifio ¥did HSdRE S&QﬂHﬂﬂé@hnMS-ﬂEg Wrg-x )i ch
contai ns the above scri be nthetlc ene or s nthetic nol ecul e. This

i cr oor gani sm i Lschpabi-eerdie §§ dR DIQs&ls MR frtthetis 55 'ée%%?ﬂ‘%gﬁﬂ‘upt he product of

the gene or nol egWiging B Aa,MPS tSer aﬂa'dl.{ u.@q@r%'?%ﬂs FRRE kroRlthe PHup Btk On s a
phar maceuti cal conposition useful for induci ng anti bodi es that react with a
ro

| ar ge nunbertSof HASRus Gy IndiRer: whestagtsns yelasted from dhegsgupcopsisting efsBp and
preferably greatgg }ﬁshaneraﬁ%% i0feleb RO &R BMYro fcornrsmg%r%anﬁe@%aywuced
anti bodies can inpair the multiplication of HV-1. The 20 pharnmaceuyti cal
conposi ti on conpidiedde thig compasitiono $&ll remanis!ys e FRBoRed Nt PeptidsgrRolypentide

pepti de/ pol ypeptd,gg;y %pﬂﬁ'résldg&%zdﬂ%@fﬂel?&ﬂu@ﬂ@"s% GRALX S -PR-GHRE Dk L eu-
genel nol ecul e descrl above; t he reconbi nant m croorgani sm descri bed

above, in a pharSP&éé&;GInth-lR)‘i [&%Qéfbf\é)b'ﬂe“hfm"r]&ersSﬂiSﬁdlfrO“hth?EfPPMer aspect of
the inventiop iS.aify \g&mﬁ%& ThALEORRON Q0 At US Eloth cBfurdg PRI | 1Ot e
mul tiplication of hi's conposition contalning an above descri bed
anti body conposition or nonocl onal antibody comnposition. In yet a further
aspect of the invention, a method for reddcing the viral levels of H V-1

i nvol ves exposing a human or other primate to anti body-i nducing
pharmaceuti cal conpositions described above, actively inducing antibodies
that react 30 with nost H V-1 Tat proteins, and inpairing the

mul tiplication of the virus in vivo.



01 Cctober 2004 This nethod is appropriate for an H V-1 infected subject
with a conpetent inmune system or an uninfected or chronically infected,
but asynptomatic, subject. The nethod i nduces anti bodi es which react with
H V-1 Tat proteins, and which reduce viral nultiplication during any
initial acute infection with H V-1 and which further 5 mnimze chronic
virema which leads to AIDS. In still another aspect, the tiQ

provi des a nethod for reducing the viral levels of H V-1 QJ{/E)&‘&E}?%&O@H ng
to a human, who is incapable of nounting an effective or rapid i mune
response to infection wth H V-1, a pharmaceutical conposition containing
t he anti body conpositions decribed above. The nethod can 10 invol ve
chronically adm nistering the conposition. Yet other aspects of the

i nvention include nethods for producing the conpositions described above,
as well as host cells transfected with such conpositions. Still another
aspect of this invedtYabmaydeadded to dusspmpostign. Thecompassign dspifmay be smplaypd
detection of tlterﬁ,m@emssa.ésushi&fe%u%er%@frant;&ﬂ.leﬁcaseMu&%cQmmme, jesation -
wi th the conpositions described above. The kit of the invention includes
preferably the twovaeyaPtly-Epfhesgapesijnapen ajttodisegswrpise arcaprhas vasgine gl | as
addi tion peptides ghofyheriddatRa ahmns&ﬁﬁ&gﬁul f¥nePr | Mat es, and possibly
addi ti onal peptides OTyEpI to es 'l "t hrou and coated solid supports, a
| abel ed reagentS for detecti gspethélelsrqm Oﬁkd%b‘aﬁﬁ‘ﬁddﬁ%ﬁp@ﬁm‘e
peptides) and ni scgl0RmUS réemﬁwe%erér tmvaw%@éﬂeémgdaﬁm&vmwaa.owfm

detecting the signals provided by t | abel s, as wel |l as conventi onal

appar at us for tak|ﬁ@trm%eﬁl{%vahwpé@romplm%wad@erweal'f@lhamhwbmeasefalﬂagnost| c
assay conponents. {,Qe¥BE vifal feViil HRIIVAPREGE tredtRént bV RN HIOS RGO steR @ net hod
for detecting the titers and reactivity patterns of antibodies in subjects
i mruni zed with t heswbsqeetperdrally s, HPStdseasei nventi on. The met hod i ncl udes
the steps of incubating dilutions of the subject's biological fluid, a g.
senm wth plates or beads on which are bound one or nore peptides of the
Epi t ope | sequ¥ncesummary pfibe Inyemigsi on and optional ly, the Epitopes ||
through 1V, washing away unipsadsdatol h@?!e%l inPERLGT reiRd a @&ﬁ%o@’ﬁ%é&:ﬁpﬂ%@ny
anti body binding to the peptides wt abel ed reagent, %

anti-hurttan 30 i nphieasigiveaTiants of 8 Povide pr Rolypenside ef the Britopml ﬁ%lﬁépendu ng
on the type of |abpl, v, D £LéR0B65-72004SEARDAUPEY, whdtén €1 98 dmRARED DY the

| abel nmay be evoked by further addi ng a substrate which reacts with the
enzyme, e.g., prod@Okhgenising rareHangter ahAser Whern Lt selseiad fromphe gour ay al so
be incorporateg i nt-.&sismgsor@@am;Qs%amnél,@eaec?arﬁ%&t.ﬁe@% éaqmﬂg 8065 of the
present invention are described further in | ow ng det ai |

description of t heaftafmewhesein Bifssalestechfram thnsroeieswﬁs'g’s of hysrogsn, 4 l'@ﬁ“ﬁ;ﬂ-lh'of
ELISA titers of raQiyyer @Rhdo leﬁd&“a‘sE&eL%ro@%wLénﬂQ%boﬁps LRRSadidsPERbhAGS ON
truncated detector peptides) expreSsed as a percentage of nmaxinmal Dinding
to | arger peptides -’*Ubﬂﬁéteﬁl‘“th@ﬂo"@fﬂlkﬂ@r h“ﬁm‘k%ﬁiln‘ﬁheﬁm is gpfectef] &romghe
corresponding_det echfab BRRIALAS 2L R fRGNEL BRLO YhLACN.EAIH BRe ik 38 RS

| etter code. Fig. graph titers of primate antiserumto

| arger |inear i t@ﬁ)@lqna\o@pmq atiss, aprionatlynbstded With wemile. hupisicoreeesitiont essed
as a percentage of IJI?:’S)'{\E‘BL @b By ﬂarvgﬂ{e DSREAER I Y REAN and 21, 1sEys

termnal am no acids e correspondi ng detector peptides are §hown bel ow
each colum in si ngh‘éatll€8§'tﬂeqecqz‘é@éth=!}§pﬂﬂg'1ts st have ghedprapla imwhich Y 8AAsH adr s of

rabbit antiserumtg | RGATELP] {?%’@oﬂulu? &ﬁ@%h@&%s f%@oekfzé!ﬂ&%ﬂﬁivqe}"a?ﬁ ifdpe |

pepti des, expressed’as a perc tage o ximal binding to |ar pept|
The N - or C - ter ihaghimawimourcisien of hit fhanudoreraitgeardnsyctet 'ESGIOfpeptl des

are shown bel o?g eaqjgneq)p g{gpude%%lpgloﬁ | etter code. Fig. 2B is a graph of

ELISA titers of prinmate Iserumto Targer linear 20 Epitope Il peptides
on truncated detector pepti desnotexpregsibeatase-despied eampageondprther contains

one or more additional peptide or polypeptide(s) which represent other amino acid

sequences which correspond to HIV-1 Tat amino acid residues 5 through amino acid

residue 12. These optional amino acid sequences are described in detail below. These
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mexi mal binding to larger peptides. The N- or C- terminal am no acids of
the correspondi ng detector peptides are shown bel ow each colum in single
| etter code. Fig. 3Aillustrates the design oFa pentaval ent Epitope

| /Epitope Il H V-1 Tat inmunogenic construct in three letter am no acid
code [SEQ ID NO 12J 25 Fig. 3B illustrates the design of an octaval ent
uni versal Epitope | in three letter am no acid code [ SEQ éi) NO. 13 ig.
3Cillustrates the design of an univalent universal Epito Qgtob eni c
construct in three letter amno acid code [SEQ ID NO: 14]. 01 Cct ober
2004 Detail ed Description of the Invention The present invention provides a
solution to the above-stated problem by providing additional conpositions
whi ch induce antibodies in uninfected or early stage H V-1 infected

subj ects still capable of nmounting an i mmune response to an 5 i nmunogen, -
the anti bodies reacting with a large nunber (i.e., greater than 95% and
preferably, great erquehgnargidferafly erownHFY -Vsttamaith pTetpedtein vananaathat The term
"Tat sequence (or ,proiein) variant" neans a pol ypeptide or peptide
containing Tat protern am no acid residues, or a sequence from anot her

H V-1 strain Tat protein tHa@andtkergsfgett distibvaitiop pgivides agompositipredesamebnsus
sequence of Table . 20 VAl Y., 8 1 1.he
consensus sequenceaL%\[ﬁiFA(?rc‘!"Parl*}%eéﬁgg ﬁﬁoqﬁgéﬁgsn@%@&gfﬁ%e%g%&I()}ﬁetwggﬁgg%&aci d
change wit hi n § he Fpaspedipeptides, réqaprireddy pfimpteHpid prpferably addwrcmalgipitope.l Thi s
change may provid SAELRkadh WG LOeRI 1 fif ¢ t hat
particul ar Tat Ep?pf%l&gs)i/\ﬂen a aaled ttooﬁﬁ%r r@%%rg%gilt-fﬁto%&g?&tlhghﬁ%%%i on. The
ant i bodi es i nducedpisgpes SinbaidtiVarethe HIVH; kot paptidaforraipedgseribaedrin bitematignal

mul tiplication of gl dublidhibeRo PWEY6HS ST HhediedleRfifRGe A% 853 ON L0 Anb.
Ant i body conposi tilJcE)Jr';:st arbé a{)soo‘ rovi ded T‘orowt}séei rf‘i nPect ed or_ non-infected
humans, who are i rrompesifices &i cambine knpeepante STV dcat peptides, sositaiprovifleiea r esponse
to H V-1 infeqhl Olkonbbann il HIARS LhRBGe by CARRRL sk GRGE bOG orlf I | ar ge
nunbers of Tat protelfns, thus reducing viral levels of HV-1. These

anti bodi es are usefnakn HiVoiahp2@insher apeuti ¢ and prophyl actic contexts to
control the devel opnent of Al PRy Ofe RORMLADOARsSX RATDGy Lithpolfi
infected by, H V-1 strains e proé%]%ét' uf)on&l n?féct I %sn i mrunol oé’iocéclml y

di stinct Tat prot etomprsiMiha leasrppe entibpdi grefefablylgenesitedse a primptg.aruihoaccfisalyude
peptides or protei LS RE AVhAS R 10V p 30 SR EOREPRETHL V-1 Tat
protein to which pgl?dﬁé?gg&ggpﬁrep\%@{ao%eg%&n% f&bod?es, or %ﬁgl el g’eaci d'ji’L
sequences whi ¥ enZe8a [SER IRk §ldwhereimd, jsotisatrdfrompbe gronmeonpisting ©€ Aadit | bodi es
to Tat in primatesy, THese: huGEHat DRGERom i glodb BonsistHRAF Giu and Asp:

mul tiplication of HH?’ ?&%ﬁ bg‘l’ Tat n?)‘:;'ot el n ﬁon?or ogtfcﬁedm%‘srs%% twou al(gxon%: Exon
1 encodes a 72 ani whereisZd iy stlajtedirom etiergrovpicetsishug/oflys andpksasehereinikt out
splicing or which hSRbhFEH ik Be fARpAPRINE HRY1 & Ywdsr alkarig, 3 N10

aci ds encoded by Exggge\éteg%'?ﬁ'g {ﬁ’)"ﬁ Tat n%% _ ﬁof@&t_obe?ﬁ%'omwapr?ﬁ%’sequence
appears in Tabl e | seqagnde pfpetwesnhsesbouts’s suopis.cophorsbyisubsitaed with dlowen
seauences of STadnoyh ok SkLBY NS HRS 1 D I GOTUBR.PeRUBIngRE LI i LoS
Al anos dat abase] . e amno aclid positions In Ich Variations appear are
in lower case | ett bdydsoxyl, an Iraldé,@nd 2 fegEDet OF diOor up t83Yout heddrpnplaminsiadids,esi due
at position 73 is fl ro.of N2 of. - | Bsed 2
am no acid product %Ekfon%zgﬁgsﬁ{ﬁtgj %gpagﬁﬁﬁaﬁﬁlﬁgtgpﬁ ycce[n?’?f;ﬁg%‘ pﬁ%r%%gwgﬂdsez
activation, it is eseantwozntitddis, ianbrdamtibaly whishbindytp the Epitope Iveeantlingthich

intercel lular transpaor fi4h [ ' i NV T ntains a
cysteine-rich regi ?E%bég\%"/edeirfzﬁk;;gjgsﬂtﬁ%ﬁ%qi%nggﬁ%g%?mgx%g%t 1@%1:8‘%% I D NO

153, with a si Byl e Epoomll emianbiorduchot,wetm a@y&k is AandOdysintibagres dierstcd ¢o a
conpl ex tertiary - b0 SHEHERU fe J0ESRLARRLL fildsh 8L ALKIA AR | ndi cat ed
that this region does not appear to 'be I mmunogeni c. Predom nant anti bodies
to Tat are to the |compaitiohl Tisenmiabdi@rimthe cahposition bind to Epitope 1 sequences

recognized by the primate immune system, which epitope is present on multiple

variants of HIV-1 Tat proteins. These antibodies include a vanety of antibody

30 constructs, such as manoclonal antibodies, as described in detail below.

z
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region (AAl-21) and to the linear basic region (AA44-65), with an

addi tional antibody reported to AA62-73. The inventor has previously
identified epitopes, i.e., binding regions, 15 recognized by rabbit

anti bodi es (antigenic sequences) in the Nterm nal |inear sequence 1-21 (22
AA) of Exon 1 [SEQ I D NO:15] of Tat variants, and had defined four B cell
epitopes in HV-1 Tat. As previously described in Internatiognal Patent

Publ i cati on W99/ 02185, i mrunogenic regions of this | arge[P'I 2O0fer e
recogni zed by the rabbit imune system These regions are identified in the
20 consensus sequence of Exon 1 in Table | below Epitope 1 was identified
by rabbit antibodies as the nine am no acid sequence of AA positions 2-10
of Exon 1. Epitope Il was identified as the eight am no acid sequence of AA
positions 43-50 of Exon 1. Epitope Ill was identified as the 7 amno acid
sequence of AA positions 56-62 of Exon 1. Epitope IV was identified as the
twel ve anino aci'd sequence U¥StAANGIRREiatReeinthe psergion praviges anantibadpnagislagy t he
first Pro (AA 73) phofotRAaldntitaag m&rslé&nﬁaandﬁ?o ap;tnnﬁpé k@&g%,zka!e itope | ijan

Oct ober 2004 Table ] - Consensus Tat Sequence 1 10 FPr

as~pro arg 1_eu (CTY BraTeteip theepitpeg Q@PW‘ES@W“S@FC'GSFHUW% f‘iPsP'Pth‘G'G 40 5
ala rys thr asn %ﬂ%ﬁ"r@ﬁ tsmtrmo@isw@eﬁmhxm@z,%d%}.@dwows Phe ile
thr 50 60 1:yy~(y Leu Elv e Ser Ty~ 1y Lys Arg Arg G n Arg arg arg
ala pro gln 70%asp Ser gln {“WF‘ ‘f'ﬂ°§"°G“H°‘R‘/’éB‘° %‘@P“?;‘bﬂj"‘g‘éﬁ‘ ‘E?@ EOPBEEHOND NO;

15]. - 10 In the piofipAshg atmeéarunbQm.boh\,omweéogn&éa@ph@pe&ﬂwhdé@auem ggied a
surprising shift in the amng acid sequences of particularly E |to e |

recogni zed by B c eFedep-Bhyte-fefe e Gly-Arerbys BEQ Pt Kpev ﬁef%Pﬁd'sl ces

recogni zed by pri rwa.amczaerpau;serﬁiﬂwﬂenamy d%gdnﬁamns&ce@@mcﬁe&o ttmo@pnb Sgrans
Tat amino acid residu

%Z)’ eﬁ% seguence of g g'p recogni zed by B
cells in primtes SHPYK ﬁéﬁ'g&llﬁéfm&!s SEQ 18 N&) 1 b Faefera P'V ‘Bm‘EP“}PGS'a‘P’b t he
sane epitopes 1oeco@nipaad oh@arﬁlﬁm»@}ﬁch réSoghi® @bihagk ﬂeanmgamgiﬁﬁs Gly and the
|ncorporated herein by refer Primat e Recogni . ed Fpitope |

nce, A
| unogeni ¢ CorposkPY! 18 Whieh Keds Al JHFsraRibodieyase Bﬁ" é’?@ﬁtgei“?ﬁ%}%‘f‘lpﬂﬁ‘a&ﬁ ovi des

a conposition contpesd mn@esllﬁﬁsEoﬁqy@sanmsgh@fbt@pn@ﬁensﬁaakbmcdﬁuzmbym@ptl de
recogni zed by 20 the prinmate i mmune system and eliciting a specific

humoral i mune r esPBRESMEEE StstiE ﬁb‘F‘b%'é’P‘b'P PEEFNS OF MYEIAIE Ve iORHEY Yridhat e
exposed to the seqpBRELSThdle ¥itibOdieshAARR aRhhidPSEAMIIRGP BiHs ks, EPdcsQibed in am no
aci d sequences correspond to am no acid residues 5-12 of the Tat consensus
sequence (SEQ D a_‘LISt]“’(‘)‘f Table |, derived froma nunber of "Tat sequence
variants". Prinate-recogni Zﬂdstﬁl@hétﬁé?%sﬂectdﬁxfehﬂaﬁmﬁ Riideesm Alibody, prieagigner al
fornmul a: RI-Asp Pro-Y, -Leu-?2C9-Pro-Trp-Z7,2Z |D NO 8], wherein Y, is
Arg, Lys, Ser or A@ﬂ“ocbnf‘lsm@‘iﬂy dPa‘ﬁSSﬁgm%Fﬁgp‘Z’Pe Plidesequencashys-Xpileu-Giy mul a
permts a variety pésyalyrail- Angimapmufﬂot mewi,ermmm%rmlhﬁ aCdNRRQsSi tion
of this invention nust tcront ain at | east one de variant wherein Y, is

Arg and Z, 2 is LysSPiopgirap ‘}f"e’ag?l"’é’fsléé'cﬁ'hifllﬁéﬁft’ H&’Xr&ﬂi Ly (SEQ TANOALY, i s
Asn and Z" is #sn. relcagmze@il;y Q@t,,g@sqyde&(}{ggd ;I;hgoﬁégem fied am no acids appearing
in the formula of primte relEaegnl zed EpltoE above is a mninmmreactive
primate Epitope | sequence R fTHELABEFE ADIBYRHRIPreNdes RAgCoOmBPIYPE whi ch i s
enpl oyed in net hodgyngfetit fing whitk @RodQNeduRntiaR 8 Peptid bridRGhERiIdE fhal ddRrallls B MUM
Epitope | sequence may be a |l arger am no acid sequence. For exanple, the
m ni mum Epi t ope | YAftAYC xeieas 05? BertifesnaslyPeRide pHBs Eptophbloapily R 1-4-Rreat t he

entire Epitope | i WnjeQgeiprd. ‘FrpSEQRQ'[‘QﬁFWN@EEW&ﬁ&dQBQ»eabPHJSS%ﬁh&: BB,
acids in length. The identity of the flank |n'i% am no acids is not essential

to the biol ogi&al AUt PRSIPIPTE WRKIERIsTYBEhare PrfamdyeRcren Y- parepedals,

addi tional am no agidandfl 1dab& Bkdn@LMINPUSe Piafll IR e HIROGUIZiE InfcR VL, @pe |
sequences

Asn and Z,,1s Asn. Optionally, this synthetic gene comprises a carboxy terminal
Epitope I peptide, as recognized by the primate immune system. Alternatively, the
recombinant or synthetic gene contains the seven or eight preferred primate-

30 recogmzed Epitope I amino acid sequences identified below. The synthetic gene may
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10 do not affect imrunogenicity. Thus, for each primte-recogni zed Epitope
| peptide, the Nntentinal R nay be a free hydrogen on the unnodified N
termnal amno acid, or a lower alkyl (i.e., Cl1-Cl0 alkyl)) or a | ower
Cl-Cl O al kanoyl, such as an acetyl group. RI may also include a sequence of
between 1 to about 5 amino acids, optionally substituted with a Power al kyl
or |lower alkanoyl. Preferably, R represents | S 2 am no acids. on
enbodinent, R is Val, resulting in the sequence Val - Asp- [E)ﬂ(Qctober2004
Y,-Leu-7C9-Pro-Trp-Z,i [SEQ )D NGO 37]) wherein Y,, 7C9 and Z, = are defined
as above. In another enbodinent, R is -X= Pro-Val-, resulting in the
sequence Xi Pro Val -Asp-Pro-Y, Leu-X9-Pro-Trp-Z,=[SEQ )D NO 38], wherein
X, is Qu or Asp and wherein Y,, X9 and Z,r are defined as above.
Preferably, Rl represents 3 amino 20 acids. Additional amno acids on the
C-termnus of the primate recogni zed Epitope | m ni num sequence can enhance
antibody titer. Wiitdieaphemi @cecrmmte segargethbylrespaces seqpénee, formyhgpchsﬂxyl group
on the C termna a G term nal e. However,

to enhance ti terbcggldﬁgdgﬁiép?%ude e'gleéajn ot thzascag'ecf%e"éer’r" o about 14)
pref erably about Sthgtrcens malte sarmramd feaan dhs camrdmtsd brs snahe xfahur dpacey is

termnus. In a pgefssy g =) -am de,

resulting in the seque e %&gég%a%p"{% %rig “’g“g‘% itqpg sﬁ”&“ﬁ'&/ Ser
[SEQ m NO 167, thReskaxy tmmnus@Mcombmawpeoteief Furthdr emsbodipems incRdef er ably a
conposi tion of tplgok BYRD | two required
peptides identifi edp abglvetellg&u'ﬂe}g}éw?ﬁ%\}g?%rr%qgrﬁ;slegr& ?Iﬂer am% {onﬁ?ﬁ'g'ac d 13

01 Cct ober 2004 Bfétfu'ences of the prinate-recogni zed Epitope | formula. Most
preferabl v, e SOmpost | BeEPRRE A5kl Rl Al JARMARINAIAEC 21,
ot her peptide or¢pot ‘yﬁﬁ@ptcpmeﬂ%q%:@be%desmgmsmthmcaem, ngerandiyﬂnhleerdemt Xg, Yr
and Zr= conbjgnat g chrhe;e I wi th three
sttes of anti genrcgm?/tgﬁgb:é It ﬁggﬁu rfbrra lrlr%? g“r“?ég‘ggrifgﬁa*gﬁ“ gﬂhegmfhjm
preferred corrposPﬁ‘hW‘b‘F“ctshli'esnPh‘sﬁemﬂr on may contain sufficient peptides of
prinate-recogni zed Epitopg, liothd o€ I B d ade and
non-B G ade HI V-1 Tat varl ancf“s t%l Parjr% I'u S&%GPWWdfsaJ'jeﬁJr%@gur red" peptides:

Rl - Asp- Pr o- Ar g- L&{fraoragoism.ce. g, rﬂpﬂ@ygf-mew@amemn Whjch camainsltBe above _

R - pop- Pro- Asi- gl GbyoRrehe BS0n e CORQUD HR: dloorddist bp e "€ 0 F1ve
of the foll ow ng additional peptid

Rl - Asp- Pro- L}%s- Lwr@rqg.rp.pl@p]mwgy moglgont)xan@oﬂ_rgc}leculc in a host.

Rl - Asp- Pro- Ser - Leu- G u- Pr ggillnBmkya

Rl - Asp- Pro- Asn- Leu- G u- Pr otl Tr p’l ?&Of[t%EQI gﬂg % acﬁ’ncal composition

R - Asp- Pr o- Lys- Lo inpy m@omﬁmmef@wrlqgemmm]ofmmv 1 Tat

Rl - Asp- Pro- Asn- Leirefis s £ TJ&A@E% S il
optionally, the rare vaéraréa?l%at R %g%@g@r&&ew%m?% WJ@%QF [ SEQ m
NO. 24]. The pruﬁ@f%ﬁr@b@gm#ma@ppww rmpenormaxsittphonomrnfmwel nrhventuon 20
mey contain f nupbEkalicadghbdenakonsR S gontain
ot her sequences whi ch cu(‘):rres%) nd £ o amynaggg%?é é}{e?lléeyr ues "gﬁo K‘A 5to

12 of SEQ B7 NO wnd%mlmpté!ed@nwc\s@rdnsrdesnmb@itarheve Frethe sb'arhem'Eesefmhiemhe do not
cross-react well d&ﬁd&d%}}vkQ,Qﬁre?&ohﬁrnﬁn?%&éd{m{%% Je&‘ﬁﬁ’e%” gedinGPi tope |
conposi tions. The Epitope | conpositions I's 1 nventr on may contain

mul tiple copies 8harpjopeticelly angsplabldicérfier ent 25 Epit ope | peptr des, in any

order | n, one ertodirent iy el e SRR QR Ahsahly B 12
pepti des or polypest f%waﬁﬁgtﬂq@uﬂwgmm dﬁﬂé[rbtlpr@dmcembns:pmmh@Bmaiolwy or
reconbi nantly. | ot her am no acid

! %&s’cﬁﬁ@kntﬁagﬁmnggﬁlgﬁ of' ﬁroﬁod: C?gggré%{bo?ﬁgeor%pogﬂo

or chem cal conpound spacers e 1 nc ermni of the peptides
for In yet a further aspect of the invention, a method for reducing the viral

levels of HIV-1 involves exposing a human or other primate to antibody-inducing
pharmaceutical compositions described above, actively inducing antibodies that react

30 with most HIV-1 Tat proteins, and impairing the multiplication of the virus in vive.
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30 the purpose of linking the peptides together or to a carrier. This
conposition may 1~ 01 Cctober 2004 take the formof one or nore of the
above-descri bed peptides expressed as a synthetic peptide coupled to a
carrier protein. Alternatively, a conposition may contain nultiple Epitope
| peptides, each expressed as a nmultiple antigenic peptide, optionally
coupled to carrier protein. Alternatively, the sel ected peptides may be

| inked 5 sequentially and expressed within a reconbi nantl 4
protein. As one enbodi nment, the eight specifically identified sequences
above are linked sequentially) with and wi thout spacer am no acids
therebetweerk to forma |arger reconbinant protein. Alternatively, the
reconbi nant protein nmay be fused in frame with a carrier protein. These

. primate Epitope | conpositions are designed to induce antibodies 10

. reactive with greater than 95% of the known variants of the H V-1 Tat
protein including Tts metiodd approphaté fmearl—BH\XLILchaddubu‘mwﬂ-a d aghgmetent immune '
Primat e-recogni zed Epi t | . conposi,tion ate a biol C activity
of inducing in an Rit s |P ,mrlﬁ“% orchmm a@‘fm%fwér}?)l{ P"eptoma“c U%%dngljﬁ i nfected
human, or an asyrrpm:imﬂnrnducenﬁnaibbéek »biuahamcam?aﬂl\i'-\m‘a:rmmmaland whiineddds
response ti.e.) anti th t.is di.rect ai nsh, g n, 95% and
preferably greater vﬁq Ih!?g ' uﬁ"ﬁé""kné&m“va‘?f%ﬁ & of}ﬂ%ze{i pro é'ﬁiﬁs of

H V-1: The end iesmhmméclgumhvtqnwvmtadss:msl npai rment of the

mul tiplication of HIV-1foIIo n n _acute inf ctlon Thi

prevents hi gh post- seroconver\g:lloz'%oﬁe}?raépe':t ?‘5\‘/"5 'onPrOI‘quV almgtg%dr(}gl ae#ucclfgw th
progression to Al D$he viwallewes of Hthtby edmisifterirgito bbathaiswhaisfrivepadld ofispapingmat i ¢
phase of HIV infectiog reduce viral | 1] |ca r th | asma
viral |oad and reduceél CE‘? e ""ng%lrefﬁonspr%ic'#egs'%q “6‘nh to hlaﬂ\s“\’e ‘ECJ?

conposi tion which ccompcanms cafraitiggbé artuhedytmmwsequs desalibpd aboet. e‘l-“hteundgxdlczned
Epi t ope | |m’rungge%|v n raﬁf eé_%bLtgnn ve%mog & ght of those Epitope |
sequences [e. (., f) i T‘ n MEPYYEn i mmune response to about
95% of 294 known Tat sequendﬁsom&r:{sﬂmetszstheamnn Bcladdohstiwsis fayfprdduing thand
with Tat proteins of all. 56, non H V-1 Vv een sequenced

[ courtesy of Dr. EsPﬁ%osméﬂsz?reﬁcn bc%)bgv% %‘H%s ﬁ#%ﬁlﬁ? %E‘eaﬁﬁgﬁtggé—,ﬁ GenBank

dat abase] . B. | mmunogesstenConposi ti ons Cont ai ni ng Addi ti onal Epiropes In
o e e P oSl LR BRI, D5 PR, fRTRA I
whi ch enploy two or nore primate- rFeéd gni 760 "E5TY Sequences

Oct ober 2004 cofbi reed daedion altméreasitspmifehEpmftaoqﬂmdiet indgd bynigenuaizatjonopthitmal | y
wi th one or nore Eplto SeThese. H V- s I,
111 and 1V, as recogmlp%ét d)anes:t:rF?écé ?ﬁa pt’heq(ﬁ ofthe mverﬁxton mclu%es p dc:g'esr(%% %.9%9

detail in |nternat ireqdried Bpat@nﬁ pdwnésldeahb«:irabm ast:Q@sl ﬂmmﬁﬁpeptﬂm{pbc at ed
herein by referenc Brl rlbe epece its a
epect 11 humorar | rERIRE: § EsyfrEtB] v, 4 o581y 88 fordl peB S BPERISBLIE |
sequence in vivo Ep&utooglel\{ h:)d raBtEdeGﬂlﬁgﬂ'ppDBd alupelpd temhefs; dedefingibe bipdipg ofdes of

the formula R3-]ys-X Ser - Tyr L SE

wherein X' is dy oar"t'gk dges mﬁ%seﬁleﬁ?dﬁ%ﬁqd fcteﬁ” ov é'goété%fszme]g %) aﬁn%r&lﬁﬂ%

i Mune systemis t hﬁrtde(&ﬁtirtghll&'. signals precidéd tgahd 1ybelsdarvtallfas emlwammnnba@mads fof t hat
formula, i.e., | e- Ser-TyrQd am no _acj ds 41-50
of S m NO 15) Ty S eel apSannis it 400 PR Hr e At oR PRl o

i mmunogen for Epitope I1. Thlnsyel .ﬂfﬂhh&bggxacu the inkénGbn pfpviddsa nhetlioyl formniectig
ant i bodi es cross- reactive ch X = is. Al Thi s woul d
react/cross-react V\ﬁ f Hted’raggnfeé?”v%ﬁaﬁwg’g@ ? E‘i?'eé i sthch i aize"p%*?‘é‘. ns. This
15 Epitope || sksquetseokitsns IﬁDtth'tvlelgeJnl'ﬁlevr&moabicludﬁsyhd stepaof |a¢\g:amgl;i'rmens of

known HI V-1 Tat varia al R3 ma epr esen dro en on
the unnodified N te?r’rl;I Pje%{rﬁ%f?(])"gé&'i@{% B P}éﬁs?fsb JS éﬁebo or a
| ower al kanoyl, suckneas nare gRe@dey bf tgdf Dplfdpe Bubls:htetsuelrhts uﬁramtohend_qmmnﬂa thmy

al so include a sequence of bet t o abouyt m no aci d optionally
substituted with a EUWBFS Iéfng\ﬁﬁ ‘YaBWéE’ra"'éi’IyR?ﬂ BW bio ?ﬂ%‘*‘ %‘eﬁfﬁ% é‘?“ﬁ?‘ﬁ&f“ﬂﬁm may
represent the free Wdlhﬁ%wbaacimgJaehe@ebmesmmaiabamrmgeraca 4, athu-Rémﬂ‘ﬁy be an
am de on that C termnal am no acid. R4 may includ i tional fg pol ar

amino aci ds, suth advanggausp to ‘A*f‘icr@%ésrﬁﬁaé"’rdj‘“§‘bﬁﬁ‘ér8e@f‘ “%‘é'}th@fyﬁe #etan be
used, resul ti ng in the sequence Lys-X z
Leu-Ay-lle-Ser-Tyr-Ay-Arg-Lys-Ay-Ser-Ay-Ser [SEQ I D NO: 25], wherein X i
is @y or Ala. However, R4 cannot be the basic amno 25 acids -Lys-Arg-Arg-
whi ch naturally occur in the 7at sequence after the |last am no

I ment




acid in the Epitope Il fornmula. This Epitope Il sequence found in 294 B

A ade Tat variants is recogni zed by primates (As reported in W99/ 02185,
the rabbit inmmune systemrecogni zes the epitope from AA43-50 of SEQ ~ NO
15). Epitope Il is poorly inmmnogenic when presented within other 30
-sequences. Thus, for optiml imunogenicity, this sequence is prepared as a
synthetic 16 01 Cctober 2004 peptide fused to, or coupl&ﬁdgg{zJ a@%i er
protein or as a nultiple antigenic peptide, optionally co ier
protein. Alternatively, Epitope 11 may be expressed as the Cterntirta!l
sequence of a reconbi nant protein, which is optionally fused u, frane to a
carrier protein at its amno termnal sequence. In a conposition of this

invention, an Epitope Il peptide is preferably presented alone or in
conmbi nation with one or nore primate-recogni zed Epitope | peptides. Briefly
described and as identified in W9g~02185, Epitope Il defines peptides

of the formula: RSehpigyda the ¥inal pidduted &y the Jab@ inairbe évSE(a by Burttiet add]ny a\/\/nerel n Xs,
may be Ala, Pro, may be
ey or Hi e and AStge BECEAtE PR et RIS a5 PES of (o
formul a: R7- Ser - Getnvéstiondlildbelmay M6 beSeorpofated IR b tHis/Bsaldesigir o- R8 [ SEQ ) D NO
7j, wherein Xu may be Asn Thr; an br may .he Ala or Val. Thu t he
conpositions of this invent ubeﬁ,”pf‘ft%fm% J@‘aﬁﬁﬁfﬁ‘a&“%‘bi‘w&ﬁ Fa-é[?"@fﬂt ai ni ng
t he above-i denii f ifiethedinitirdolboding deaijedadeamiptionud] e ppafared @mbodirdenks thereofhuman
subj ect, are useful in the immnol ogic interdiction of extracellular Tat
proteins of nmost HV- 1 st rai ns. These conpositions function to critically
reduce chroni ¢ nuBiefIbéscrit i Mngyi rus and permit effective i mune
control of the virus The | ens for e are efera

desi gned to induce anti bodi &ngaacqri’@é’f&ﬁﬁ‘ftﬁg ﬁ*‘g‘ﬁég?“ SF °r§ﬂ

natural |y occurri Egitsmrlipanides cﬁAnm&a:&mzhcmppetpdm,exﬁ@fsem aqercentge afuch as
prinmate-recogni zed es an. i,muno uId be

i ncorporated in a"??'ﬁ'l ﬂbé‘%er@ B} a'$°é8?fpﬁ8?sn§ﬁ€k r%gnb&‘e“ﬁa't%""@ﬁﬁgﬁ%ﬁ % he

i mmunogenti ci 1§ amdrrqisbdlﬁﬂmgeiethttgm;mdes e I‘shc&mtblelb@rdtlaﬂ&oluﬁu firt dirgglerietree code.

i mmunogens for two or nore 0 t o exten verage
since variations in sequengeégpdé QEF?{%&“B’&S "?a cfnbséﬁlg}e'ﬁ’ﬁr?er? as
one exanple, a 25 Bpﬂﬁ;ﬁbdqicﬁtltﬁﬂoroﬁ'umhbc‘sddtmpépmm ccpmsad D32 fehventhgecof T eqw red

prinate-recogni zed EDi | peptide or five.pof the other
Epi tope | pepti deémé‘%é’iﬁ%ﬁ'&%f’ﬁ‘ﬁg ‘8&&%@?& a‘@a B’BSe% aém&ag'df)ﬁ“ﬁ
term nus, which i sotespphdag de@ctobpdptidds afersbévai h%lowﬁdat}eufohatnmvshgtq Iewlobﬂepl e

antigenic peptides nmay be epar.ed t l.ed .t o carrier roteln
and conbi ned E‘% form a cong%%:%%'Bﬁgraﬁp?flﬁ?“?’{w\égr??m 7iC 20k er%’a‘fnwg
m xtures of two orll Bé}mﬂnrcﬂ tiuAgREdGigeas: wptides| eb;&esssﬁd ab?rcema@i: omm:hdr 2004

The primate-recog Epito S this inye
u thout any. Ept s opie sl bappde, T NSBRES et Ginke PrthbCRreoldhe L
prepared and used derbctorrmmegaru oW bigee edch edlEms iR snaglvhrterebgre of forms, for

et bl IRt ST T T TR TR

conposi t i on of20t heEqilroﬁSHI’ﬂ»Eptithﬁi’an@d’leﬂTﬂi}écthEp@nﬁe} nixpredsedas@rpercentage of

recombi nant | y- produced Ige ti deI conta ﬂ@bﬁ ast 1 t.he talvo reqw red

pri mat e- r ecogni zed™EYMY 85E"§ ! ?’lgffrﬁfﬁtb‘lé o EEH as"@q%ach &EMEas wel | as
addi tional other BEgintespadihg debgtor peidgs stdthodh Belowe el ammmg smgielenerqmaf e

Epitope I'I/11111V i munogen no acid  se nces | ect ed
carrier protein. In this e lémﬁi"aiﬁ ‘hﬁdﬁsﬁf’ﬂﬁg%ﬁm%ﬂe EEBH‘?I S P'"RPC? i on,

mul ti pl e above- desHIV-h&d: ipiiuhBietic EQBOEN inzRde IE}mr’hmmpemﬂ cm[mmm $Zquences
with or witho fl anki ng se ., may 15 be.co in a
pol ypepti de a% coupl ed to P‘ﬁe @Yﬁé’affé?g‘lﬂgi%s?g" Pt % F’HQT \‘}'3]"3 sa??’ﬁmpﬁlp%t ope I,
L, 1EE, or 1V i mikpegersamii@tidéde (BRY BiNOnd] vi dual |y as peptides to the
same or a different carrier I ns theresultln i nogencarrier
constructs m xed toget her tB‘gf{fﬁﬁ’l‘%’“EFH‘@ ?%Sﬁﬁb‘g‘i‘vﬁ“ﬂ)‘ ggcpﬁ ‘g’ﬁglgnces may
be nmade syntheti cahmnbyenﬁqewsaﬂ&unmaée1dﬁetmﬂbsacmfcomsmqamcsmm hesis or
recombi nantly 20 by expression in a selected host cell, also by

now conventi onal nmeans. For this enbodinent) the carrier proteinis

desirably a protein or other nol ecul e which can enhance the i mrunogenicity
of the selected &

.‘”



i mmunogen. Such a carrier may be a | arger nol ecul e which has an adjuvanting
ef fect. Exenplary conventional protein carriers include, wthout
limtation, E. coli DnaK 25 protein, galactokinase (gal K, which catalyzes
the first step of galactose netabolismin bacteria), ubiquitin, a-mating
factor, 0-gal actosidase, and influenza NS-1 protein Toxoids (i-e., the
sequence whi ch encodes the naturally occurring toxin, wth sufficient

modi fications to elimnate its toxic activity) such as di BhQrdebel Q04 4
and tetanus toxoid may al so be enployed as carriers. Simlarly a variety of
bacterial heat 30 shock proteins, e.g , nycobacterial hsp-70 may be used

@ ut at hi one reductase (GST) |x 01 Cctober 2004 is another useful carrier.
One of skill in the art can readily select an appropriate carrier. In a
particul arly desirable i munogen-carrier protein construct, the two

requi red Epitope | inmmunogens and three to six additional prinmaterecognized
Epi t ope | i Mmunog@RBUEHESERUpHYIMCINEHIMbgeni ¢ pept i des~pol ypepti des may be
coval ently linked to a rrycqhaﬁfaﬁﬁﬂswent%ng,ﬂa‘vweh@@&mﬁ;h@pdﬁe Rovk-8latdd pRoblels P70)
[K. Stutte e! al, j,~yapl., 1:873 ( 1996)]. .In anot her desirable

embodi ment, the cBhiBSfing adtitogal comppasionsyhicinduesaibodiss indmifected or early

I mmunogen- cont ai Nikg HISPE infbe® subReds VMARS LRI MOGMMR GLEnnuRe Pispiakd@Maha t oxoi d.
10 2. Multiple Antigenic Pe tj,g i de I n yet another enbodinent, the
peptides or pol yp@Bingeencibr puibadics fragtinggitha large numRsr €&y BiepterthustSho And

i mmunogens may beplefrabiyeereRérihalosn) BrknbIRHEV-AMtat SORINGaRMRL IThE1dem MM, al so
referred to as an octameric L%sine.core peptide) construct., Such a .
construct may be HEYSTEHOA PEORYT S3MRG Merns 2palPeppds epentise gartaiping, Lt PRI 5

Proc. Natl. Acad. amiab bfreGidmd 092 3éudhct #88@Rothel IMIV-1Siigih O71 prBKBShA e Of a

core matrix of lysine residues onto which m,l|tI?| e‘cogi es of the sane

pri mat e- r ecogni zedFOEARRIBHEMYar g5 the fRosensis seaupnsh of f bl RER AR NEP o E2descr i bed
[ D. Posnett efo _a| variaht-m@'dﬂjﬁa_r £r6H €0 consédsdhy ée&*?ei\&'alﬁ%?frém 1538y vanhnt bhadleast
AChem cal |y Defined Synthetic | m_ﬂéinogens and, Vacci_nes. by | he I\/UI\}l\]ﬁ]lje
Antigen Peptide APPraRAacid chenegaistun Hi residues e interest fpr paiRaet hiong ! Vovds 1,
ed. W Koff and HchahpemayiRevidekhé3shme Modig@tnt BRIZEAY spekifiity to MaVpadRGkr £R92) ) .

Each MAP contains_nultiple copies of only gne peptide. Therefore, a
conmposi tion cont aFARRG WORIMAGH 10/thesgmpasitien gf the inyertiopyo and preferably about

seven. MAPS. One MAP will haY gnibbbeshiddusdd bl estpdsRidnEREd if@entén R In¥RRPt | de
Epi tope | imunogen attached to each |lysine core; a second MAP w || 25 have

the second redui r S4BEBHPRIR V-1 3hish aistsnbrdurtsT dligsaee Rrogresyan tyatSat t ached t o
each lysine core. aRtibddy cOhpiiohdrealsoPeliedVEde sedin Glifécte@loP Bén-infected humans,

pri mat e-recogni zed Epitope | am no acid_sequence identified above, may be
i ncl uded. Ml ti pl é'hgiaferigapabie QUmeEting g0 Hiscinsr APEYMPYNBIPRNS ‘%m‘y‘desi red

combi nati on of Epi @RSiok.. THeke cokpbsifitihs Al cpaKlL 61eRSing Ritehafie abmberd sraae MAP
constructs are associated with other T cell stinulatory 19 01 Cct ober

2004 sequences, oPTAENHHYS redesangvirgldsvels ShEOST + Thrseantibedigsaretseildp beth

conj unction webh Théeflehticshll PrebRliRliYcoR@R8 tSconSsiGhe @SellghNoUDE Vitilafke 3.
Spacers In either of the above conpositiaons

. €.g9., as : :
pept i de/ pol ypept i PEREIOP &xPosesiet ¢ iffscied by, HIKPSstraing ahich BISEYG&PRIONEBEBt i de
i mrunogen, or eachmAlhdiehid@ty dsinGURDESeind t he i mmunogen, may be optionally
separated by an optional  am no acid sequence called a "spacer". Spacers are
sequences of between | to all§GPMRPSEHARSRS hEPFeget WIERIAN BFIAdY REPRIeH BLRIBEHEL ween
two sequences to pRtedlch pkhtRKATSVidd 8 EPSURIR HW IR broRthe Whith pridfdect | ng

the three 10 dinensional structure of the inmunogen. Spacers, may al so
contain restriéti disveloped antibodies, or nucleic acid sequences which encode the peptides and

s’
Ch

polypeptides that induce antibodies to Tat in primates. These induced antibodies, in
turn, impair multiplication of HIV-1.

HIV-1 Tat protein is produced from two exons: Exon | encodes a 72
amino acid (AA) protein which may be expressed without splicing or which may be

30 spliced with the approximately 15-32 amino acids encoded by Exon 2. The HIV-1 Tat

10




endonucl ease cl eavage sites to enabl e separation of the sequences, where
desired. Suitable spacers or |linkers are known and may be readily designed
and selected by one of skill in the art. Preferred spacers are sequences
containing Ay and/or Ser am no acids. 15 F. Nucleic Acid Conpositions
oJthe Invention, including a Synthetic or Reconbinantly-Produced Gene O her
enbodi nents of thls i nvention include nucleic acid sequences that encode

t he above-descri bed prinate-recogni zed Epitope | peptldeI9$ﬁ%§@E@ 404
conpositions, including the peptide and pol ypepti de i munogens 20 of the
conpositions described above, and including those peptides and pol ypepti des
fused to carrier proteins. The nucleic acid sequences may al so include
sequences encoding the carrier proteins. Thus, one preferred enbodi nent of
the invention is a "synthetic gene" that encodes sequentially for at |east
the two required primate-recogni zed 25 Epitope | inmunogenic

pept i desl poI ypept | Bheam.] sédobe bfy@brs wihTdble 1f 4 igedoasenss kefuatce Bded 6n P protein

"synt hetic" enic nt hesi s qr rec jpant means, -
2 Gesi red.  The syReBeer yorevp Ity d Tars untdontotube whoea UGN of the
speci fically i dentAlmneddabasapt Fheamino@tid pediidnp int @ieh varifiithddppeat afd isSRYEENCES

SEQ Il NOS: 17-24] Th I d | I, f
Epi tope 11 or 111 Gaigigyeln osg (S ik T B Ping aag rufest ppsgn pyg e O "
peptide is fuséd tfosttHeofExon 2wt HIN- fat. t Sifice pliel 72auintno20id prédlct@f ERdrey is 2004

d Epit d not furth di f . C.
Lorminue. Tho syncERIARIERCHAS aifet i SHAEPRIGS bl oD b Ras Vil ¢ e

Epi tope | ami no acind us&qxuemeeslmlamrmpqai eftho2 anldd iamhdenulmi pira cdithiher ent

d |
i 1 orent | mmunogchEoBhe i AHoRG B Bueat 2ol o el BV RBTAD. cncode

the selected am no.maca sﬁammme@xdlmtu&m Opinand €34, ﬂl@dlﬁdl!igm&:omplehteﬁi'a.l)f used
to, a nucleic,aci e _enc a carrler

characteristi caof ﬁ?‘ﬁ%cfemdp cqé?{g‘“'r?e{m fdicgip R?'s reﬁ‘888%°§ "3‘ ?Bﬁ'& o be
bet ween each s equemn@tmodl’nagormmm amibodigan Tarlé @rthdlaeawderrmhihg Psedihence

encodi ng an innun nce . encodin |er roteln 10 The
synthetic gene of "H%“Q’P‘g‘ %‘ ta"dstﬁ geelfmdr?%ﬁglgf gpb’k@ 65?5' °§‘9’nt hetic or
reconbi nant nol ecdnebod?hqaosymtohﬂeﬂtﬁmnrml ecul e may be a nucl el c acid
construct, such as a vect or .or. eln%rs}r]n Y qy*dergr}t epns tshe %ﬁ/@{nhet | c gene
encodi ng the protein, peptide, aéﬁf c? VG PB? e F [7&1°0H

pepti de under Ithe wpenatd Meahbulr:hmhmkhes)(anngm]ceecmems)dn theljuemdrablirearc odi ng
regul atory elenents such r termnati.qn si.gnal s t he

li ke. Such synt het{8"%o legﬁ 2 &ﬁg%ﬁo“ | ésgg I?)ONH%'? ?ffff? “faﬁg“s’ st hal Ui

pol ypepti de/ pept i diusd Bmumpgms mdﬂp’es‘lriu m$re|veusmﬂﬁsmad inymeﬂihtmnamteheti c

gene or synthetic .ecul are of chem caI synt hetic
Tethods of pref er aby ey OBRaE, BERBEGH: e e e e vefh

synt heti c gene or mmad@thagabmmmmmasgsemt aihesepcgafnearemteenfteddahs for t he
species of th |nd| cated host c 20.The ti c gene,or | e
preferably i n%t he TOFM 6r BRES of xonblemgggﬁl‘fs hépétlpf’e as ‘i‘“%%’y "l%g'f

exanpl e, these syniiubbdies asmelne.bcammaddsemueaoéxsmpsawdnezeorpfmd Epit@epr ess
t he pepti del pol ypepti de ention.in vitr n e | ture.
The expressed immﬁ ‘”déh%“‘q{é?f‘ses 5'5 ag'ﬂ'loéc'ﬂﬂ?qufrfcégf%ﬁos' %ﬂ‘gﬂ}éﬂ@ 2

i ncor porated i nto Bpigpallimesidéntifed asnleaDatibo fid séqeetetd A pdsieismabiozefy, the
synt hetic 25 gene gr heti.¢c, nol.ecu of. this inventi

adni ni stered direc iR y:#pbto%f 1% W’é‘%f’“%ﬁﬁ 2V IRG agurf?uaﬁ*gﬁequﬁ’%ce%gﬁé’lof'%ﬂ“
'naked DNA' tcﬂSexpGBE’.softm uphﬂtngit}m/mﬁm'rrddﬁew]msﬂﬂﬁg\anandmmla\psn&rmzafpat| ent.
See, e.g., J. Coheg |ﬂ(ince, 7~Q 1691-1692 (March 19, 1993); E. Fynan et
al.) Proc Natl Aca bg}P SA, p~; | 1478-11482 (Dec. 1993); and J. A Wl ff
et al., 9iotechnigues, 1j:474-485 (1991), all incorporated by 30 reference
herein. The 'synthetic nolecule, a g., a vector or plasm d, nmay be used for




21 01 Cctober 2004 direct injection into the manmmalian host. This results
in expression of the protein by host cells and subsequent presentation to
the i mMmune systemto induce anti body formation in vivo. G M croorgani sns
That Express The Synthetic Gene In still another aspen of the present

i nvention, the synthetic 10 genes or nolecules of this invention may be

i ncorporated into a non-pathogenic m croorganism The res Lt' n

m croorgani sm when adm nistered to a mammal i an host, expﬁsj 5&&_)6%@4
multiplies the expressed conpositions of this invention in viNV to induce
specific antibody formation. For exanple, non-pathogenic reconbi nant
viruses or commensal bacterium which carry the conpositions or synthetic
genes of this invention and are useful for adm nistration to a mammal i an
patient may be prepared by use of conventional nethodol ogy and sel ected
from anong known non- pat hogeni ¢ m croorgani sms. Anong commensal bacterium
whi ch may be useful for 15 exogendigbledeldousnsps Fht Sehpeensynt hetic nol ecule to
the patient, and/or for carrying the synthetic gene into the patient in
vtvo, include) withaut limtation, variouslostrains of Streptococcé®, e.g.,
S. gordonit) or E.MeqghiProBatishlpusarg Seu SiwRrmIqeiss Haltd GaSeh@in &mylgetic

Sui t abl e non- pat hogeni ¢ viruses which may be engineered to 20 25 carry the
synthetic gene into the cells of the host30i ncl ude poxviruses, suh as
vacci ni a, adenévi ralsgys thil esmaGya Is0Cysdiys ths \ys Gpsathe his Epagly pad Cys/Phelils ¢s,
retraviruses and the like. A nunber of such non-pathogenic viruses are
commonl y used for human gene therapy andsas carriers for other Vv@ccine
agents, and are krigwglyded : gly Myg bnsd.yoArgskiglGin Arg arhegalatpro gh
Preparati on or Manuj acrure oJCorrpOS| tions oJrhe Invention The conpositions
of the invention, and the individual 307pol ypepti desl pepti des cont ai ni ng
the primat e-recogrﬁsaédgﬁphthipélnlval simlieogehy pbf [$EQ B NGvEdti on and
optionally one or nore Epitope II, IIl or 1V, the synthetic genes, and
synt heti c nol doul es of the Innkepreieomnnvenagn, b@vqyerepuammtmdtwmctedmal ly by

resort to known chem cal sy esi.s te hn es

Vorrifiend o CORRaE e uRY Ml A WG oG S Bt ekl |

t he conpositions ocfetlhnenmmsarih‘r(abiemﬁpubmc lmneﬂacmx;tndyyrckwgmm lp)em'umtnsn!ant DNA
techni ques by cl Om ﬁgrl %lcgd e)rglgteergcso:gngedg%pﬁtopelsbaanstI duﬁﬂ'm {c?o%ﬁ{ﬁlwm 2 1% gll a

DNA fragment carryil uence nc de contal ni ng
at least the two requsncesf Epnopeﬁt e:cogmghyﬁedlsﬁppmrmq@espanselqlaem@s“wﬁoth

optional other o] onal carr Iy g}; equences
for the Epi tope? I a%fﬁ’g%‘c‘gfll oha “?:rhhﬁfam“ 'S P S%rggqﬁga%#@hg?nesd S d?ﬂd ically [W
P. C. Stemmer et aWO95gp18s, ]ndoré&a(cd]]%ﬁ)b}'refﬂercan be derived fromviral RNA
by known techni ques, or frOT ava}’rlug'cgle ﬁecogm-ecf:é}yn}og‘é I }Imrr]rgngéeﬁﬂ?@oglﬁommns

In one embodiment, the present invention provides a

composition containing at least two variants of a peptide or polypeptide recognized by
20 the pﬁmate immune system, and eliciting a specific humoral immune response (for the
purpose of this invention) in a primate exposed to the sequences in vivo. These
primate-recognized Epitope I amino acid sequences correspond to amino acid residues
5-12 of the Tat consensus sequence [SEQ ID NO:15] of Table I, derived from a
number of "Tat sequence variants”. Primate-recognized Epitope I defines peptides of
25  the general formula: R1-Asp-Pro-Y,-Leu-X;-Pro-Trp-Z,-R2 [SEQ ID NO: 8},
wherein Y, is Arg, Lys, Ser or Asn; Xy is Glu or Asp; and Z,, is Lys or Asn. Thus
formula permits a variety of variant mammalian Epitope 1 peptides. The composition

of this invention must contain at least one peptide variant wherein Y, is Arg and Z,, is

Lys, and at least a second peptide variant in which Y, is Asn and Z,, is Asn.




Combi nations of these techniques may be used. For exanple, 0 assenbly of
sequenti al immunogens by conventional nol ecul ar bi ol ogy techni ques nay be
used for production of the synthetic gene, and site-directed nutagenesis
used to provide desired sequences of imunogens. The product of the
synthetic gene is then produced reconbinantly. Al of these mani pul ations
may be perfornmed by conventional nethodol ogy. 15 Systens for_cloning and
expressing the peptidel pol ypepti de conpositions of this i@%é%%@?ﬁf3§b4ng t he
synt heti c genes or nol ecul es include the use of various m croorgani snms and
cells which are well known in reconbinant technol ogy. These include, for
exanpl e, various strains of E. coli, Bacillus, Streptonyces, and
Saccharonyces, as well as mamalian, yeast and insect cells. Suitable
vectors 20 therefor are known and avai’l able from private and public

| aboratories and depositories and fromcomercial vendors. Currently, the
nmost preferred hosts are manmal i B¢ spesified aming etidapp@nningbe fopmuia effprimater y

Il's (CHO COs; - i i e ' J
cells (CHO or F %&k& EpitopP RRVORS InSinifBN rg%n%?@gnagee pggﬁngsgalgp&#ﬁlgp

poxvirus vectors, such as vaccinia Oor SW nepox. _ 0 _
sui t abl e host cel | Bneimdsemdefnse 8y thetr formumwhiely isgmployed ixmpthegsef tgsgnvention to

anplification, scrgapbi@.aldo B%%Hﬁlhmﬂffqgﬁ&ts. n&%g%ﬁ%i]ag'.c?%lngraciﬁan be

performed by one of skill in the art by reference t 0 techni ques. See,

e.g., Gething @nd Saweodier exaampler e miningoy Egipgpe ([ aming aciys are flanked gt dthers .

Anot her preferred syseMsi AGhHt dRSntl EphaRYiANbidgenERiGesE Bwkdsd & and
vectors. 23 01 Cbtober82004_VWeH prgdﬂ%éd_by‘%%ﬂveﬁti0nal3?épo I nant
means, the conposi $408i%s agrnoragids injlengehn tThe dentity ofthe larking gminggeigs is@ed pept i des
contai ni ng the indigatifd, HeBioRRicAlfudctitn HithdBli@pt PhRdRbghd IFRRRE |

i mmunogens and optional inmunogens may be 1solated either_fromthe cellular
contents by conventdsiignal ppinp acidsanihg Yuergums obprimastriceesnizediEpitoged prpuences
conventional ngRf NOg$nor aEchin@RunbEUnRITRL Bitlls 3B Wach pififfate-RcSenlzePEHRIpR? Sepfide, Al - -
Mol €cul ar (' orune. anat_o'Trvn gtgg.) 56 Edft., é%ld&%zringp&%rgg§{&
Laboratory, New Yo Nteowuy R1gay bebires hydeoged on thnunniqdifisd w9t aming adid.ei t her
for production of LhRRERLAREPElXIERIYSIS: ¢ RARPEERAS RN 64 s a1 ©
wel | known to those of skill in the art"and are not a limtation of 'the
present invention. 8PEP-SRmasHserndisk 2sequance pf bqtvess 14pakaut Aamine REds ef er ences
above to producti OBpt%ﬂ&rQ@bsg{u%%@'a 16E ik o?@ovlre'?taﬁmglt. 'P?&&Lbl*?‘i{tler%resems
Application PCT W94101139, published lanuary 20, t994. Briefly, the DNA
encodi ng the skl ec2amnpagis. degproimbodinentB1 jssVal eulting s thiegueace, ¥l tsp-Fan-
plasm d which cont & g, QL BRITB, | BRE DINGNY RheRECRCER Z, arPiGRBY &' . AN
MRNA | eader sequence, an initiation site and other Tegul atory sequences 15
capabl e of directi Atpvehls aptherispbpdimentoh] indh-RrepYads pultipedh thesequercediudiize i n
vivo or in vitro. mﬁﬁ-msﬁé,%ﬁ-)eﬁ%&wp-z,ni%nyﬂooisl,tmra@k;a_@@hi&&5' I's and
expression of the synthetic gene sequence in vivo of expression of It as a
protei nl pepti de or atdwhesan ¥, Jo adhfperpdefined pypboye rRscfergbly Frlagrrrsents g amino
conposi ti on mayg be,figr mul ated into a primate 20 recogni zed Epitope 1
conposi tion w th any nunber of optional imunogens and screened for
efficacy by in vivo assays. SuchAgdisenpkamipmicisly op shnfhierainysof theferimteani mal |,
e.g., asiman, w tr&o%t@z‘%d%@/ﬂmq'nﬁﬁiﬂ&ns Onc® LA dhRrcO hiiBdyttirdrE¥Rildthe DT | DOdY
to the Tat proteins of E-11V-1 or to synthetic detector peptides
correspondi ng to varmaatR2Ran beeejuelsdies hydaexybstennon the € remispiaminoaasidoeraw) . 25
L Anti body Conposi Lis@Bs, Eherkni?G dni¥ee HduRer A AlRELREY RE RPPAS AL O0qBnce of

| i gand-bi nding conposition of this invention enconpasses at |east one

ant i body whi ch2spedetveeral 1obpit Adpreferabin aligyt £ afskitional gminoraeids ynigagdaat the

- Asp- Pro-Y, - Leu- JC9; - Z, §EQ - ﬁ%ﬂ-lse. o Yiy-k&-Sfdect ed from
t he group consist?ﬁaeggT%ﬁgTéL§%§ e?égﬁ gg%%m érg?% %CEyis se%%cted 30
fromthe group congesstingig tfse@encease-PasY -Lands-RireF @i d,-His; Pro-Elysddr bEEQED f r om

the group .'. S %:%f,%?&in@%a&@%ﬁiaf :?elﬂged%fs ab¢s and Asn. Preferably,

such an antibody conposttion inAcludes”at least two or nore different

anti bodi es or |igands whi ch specPfefecablyl acopipnakianeef dts iheanen indhales inaddieequi r ed
Epl tope | Sequgpces tha%uc()j?efql ipe%%\?\g%légildgmiﬁ@g]}:blopeqq{ fex g'«c&rorg&qg’ferem :Hrgx!mng:id

| i gands) are genera?eﬁ { o the "t requi red seguences

Rl - Asp- Pro- Arg-Leu-d u-Pro-Trp-LysR2 [ SEQ >D NO 17]; and

Rl - Asp- Pro- Asn- Leu- d u- Pro-Trp- Asn- R2 [ SEQ >B NO 18] of Epitope |I. The
anti bodi es of the conposition thus bind an H'V Tat protein present on
multiple variants of H V-1 Tat proteins. Additional antibodies or Ggands
are generated to other sequences falling within the Epitope |I fornula
above. In one enbodi ment, an isolated anti body directed which binds 10 the
Epi tope | peptide or pol ypeptide of the invention, as described above, is

I T D =



antibodies to a conposition of this invention includes humans. The titer of
such polyclonal antibodies raised in the manmal exposed to the Epitope |
conpositions can be nonitored by standard techni ques, such as with an
enzyme- | i nked i mmunosorbent 25 assay. If desired) the anti body nol ecul es
can be isolated fromthe mammal, e.g., fromthe whol e bl ood, plasnma or
serum and further purified fronlthe plasna or serum of the |nnun|zed manmal
by conventional techniques. Conventional harvesting techd@hﬁ%&@bﬁﬁ?qoﬁclude
pl asmapheresi s, protein A chromatography, anong others. Such polycl onal
anti body conpositions may thensel ves be enpl oyed as 30 pharnmaceuti cal
conpositions of this invention 25 01 Cctober 2004 Alternatively, antibody
produci ng cells nay be obtained fromthe mammal s and used to prepare other
forms of antibodi es and Ggands, e.g., nonocl onal antibodies) chinmeric

ant i bodi es, humani zed antigﬁdles human anti bodi es, gands produced by

screeni ng phage di SpP4EfEs° 't'P’BB"dE/“F?%%ﬁP‘é”&ﬁ@”ﬁ’i‘litMP@S!"’Efﬁ"é?é-dFe and
synthetic anti bodi esmpserivach@pises @0én QEhORriark Bhite aéi€ sedérnchy fiemied NUMANI zed

anti bodi es and full ntiodi es. _Preparative, techni ques for
generation of thesé%f"fl‘ggal”B?}"‘l"l-@ﬁ (FATPAFUSN RHHHEP ORI e PERIYA Qs PabmERids| ves
nmay be generat ed usemndeheaalcsﬁthmgd dﬂﬁ}eﬂpx,,am, £hd R eRBMeForOTAst deRonstrated

pri mat e- recognlged R'Iﬁ, ope lhénd opt i onal gﬂ:r;uno gens. .See) e.g., Kohler and

MIstein (1975) oW, vl tfiese sites otanfiganic| vagdability inthepipmateroqay .

4:72; Cole el al, 1€3pmizdNEMGHANRpreited BHoR o TthiGARGESn hiEiARIL sufticRm R
Liss, Inc., pp. al Ant i bodi es A Laboratory Mnual, Cold

77- w et
Spring Har bor Laborpé?tB’F%;Wp(‘ng?S'f“%@eﬁP“@?‘ Lip compsjse, 35°%gf al} knowm Bclageiang | sp
$: 10029-10032 (1953)-B ddde g3 Tai vasihnts byBheMdhipahnlboogiuifdd? péptlddH91) ;

| nt ernati onal PCT Applicati GB91/ 01 W92/ 04381

and International PCT Appl i 2@(;&# YRSy %?‘D%f?%p Eph%# f% ﬁg#&g] 3

W)931f2021ﬂ Eoodexanpl ﬁ i m@mwmrmwtmtmasmag@g@m%mgm]lmdm

TASp Pro- Yt Leu- 2L, PETise o the Plowi RiarI SpaHe 1 2 ot pr ot ei n

conprising any larger 20 i mnmgenodggmﬁdimom@ngUmgmmﬁgrlwl a, wth
ove

the variable am no acids and%ls roups efined a one enpbodi nent,

a monocl onal anti body bi nds ?"%%Fig” gb‘ Rrovd Rshysei? @Epdms@&?@hce

- Asp- Pro- Asn- Leu- 3C9- Pro- Tr mmgpP{oSﬁQﬂedepﬁﬁimeﬂgmﬁWU )G u or
Asp. Still ot hgg nonocl onal anti bodi es whi ch_bi_nd s eci fical I%%lto t he

m ni mum Epi t op sequences JEATHEY Idﬁltehg"‘f'%‘f’rﬁﬂ’ﬁ‘s BOIRFQ MR NEL#3k andd of
this invention. In anot her embads I’ﬂ%DAanlfeu-tﬁbb-?rd msaﬁnmr[sm INONOQB P Bddvell

anti body specifically m ni.mum 0 guenge co ing the
ani no acid sequenceassﬁ_lt/) “2"‘1”3’1_‘3?1’3@ V“TW‘@“& T‘Egﬂéeﬁ}%ih‘ b @'Afc‘g‘%sé

10], where X : is GoyNor24fl a, as a di stl nct epltope fromthe epitope of
-Leu-@y-lle-Ser-Tyr-G@y 30 Arg-Lys- [SEQ I D, Né) £ recog I’lle d. by
previously described antibodi es. 2Primaerepgning Fp"ﬂ% composition of the invention

20 may contain a number of additional peptides or polypeptides that contain other
sequences which comrespond to amino acid residues between AA 5 to AA 12 of SEQ
ID NO:15, but are denived from other Tat variants which do not cross-react well with
antibodies to the pnmate-recognized Epitope I compositions. The Epitope |
compositions of this invention may contain multiple copies of five or more different

25 Epitope I peptides, in any order. In one embodiment, at least one copy of seven or all
eight of the amino acid sequences described above [SEQ ID NOs: 17-24] are present.

These peptides or polypeptides of the invention are produced

synthetically or recombinantly. Optional amino acids (e.g., -Gly-Ser-) or other amino
acid or chemical compound spacers may be included at the termuni of the peptides for

30 the purpose of linking the peptides together or 1o a camrier. This composition may

14



Preferably, an antibody conposition conprises one antibody which is
cross-reactive with both the peptide in which X;r is Ay and the peptide in

which X, = is Ala. These anti bodi es are preferably generated in prinates.
Still other nonocl onal antibodies which bind specifically to the m ni num
Epi tope Il sequences defined by the fornmula above are part of this

invention. Qther anti-Tat antibodi es nay be devel oped by reenjn
reconbi nant conbi natorial immunoglobulin library (e.g., aagi%B e’gﬂi{f’e

di splays) with primte-recognized H V-1 Tat epitopes of this invention to

i sol ate i nmmunogl obulin library nmenbers that bind to the HHV-1 Tat [W D.
Huse et al., 10 cr., g:1275-1281 (1988)]. Kits for generating and screening
phage display libraries are comercially avail able, e.g., Pharnacia

Reconbi nant Phage Anti body System Catal og No. 27-9400-0 ; Strategene Phage
Display kits, etc. See, e.g., US Patent No., 5,223,409, International

Publ i cation No. W92k06fom oVRQr 8T theQbdie-dedelibaIpkidasdxplaged S5 sylietic

simlarly be devel ofped usi N “known, t echni gges _1§ (al\/brri son er al, ( 1984)
Proc. Natl Acad SciPePuqqegupiedio;s camenprospiy Aligmatively 2 coppgsition may gostain | ggy)
anong ot hers]. Chi redliigle Bpitdpb DpdpEiBespgach epleedl hscssmiltiplematigdaicGieptide dpiibnally
portions are derived fromdifferent A<_~i1ni mal sEec' esd Si, gl e g%g{kn ant i bodi es
may al so be prepar e‘ﬁ’“B(VP'(?cfﬁV'éhﬁrPBWal e S R %F.pb‘.ﬂ, s ght Nos.
4, 946|, 778I and 4g7gdsp@&iigauysﬁcggpiegbed wilkih gwcanmﬁhu,ihﬂa@cafpratbia. RO b | onaljI or
nonocl onal anti bodi e r oduc ac ing.to this {nvention Anti hody
fragments) ouch as edmeh e sp il deithen Sraheierebli 4 b Lapaustiaivy o o
may al so be enpl oyedth dhdwathb dfacSdrtrel sSidOtherefinSech Ny SidniaGdiger Fdtombinant
anti body/ | i gand conpositipons _dési rably bind to nost .known Hi V-.é Tat. protein
(HESSELP Tarms 5

variants (e.g., gr dUPER ACPpigEy, thefpopmbinas BroLg) gay i % of
known Tat protein vablemntThyse pamste Epedpe Ntorifoeitidn tareplegined Renducomtibodiaor t i ng
further HHIV-1 nmultiplication. Such gompositions .can jn a mxture of
il 1l e i £ et ERTHBUE BenaHra oSt A dsoserart gV TR e
sequences from nmul tingidingST4t gtofns@F thiellHiyV11.B aldwsp-Bichese anti bodi es are usef ul
i n pharmaceutical nmethods and forjml ati ons g%%cri ed bel.ow., 27 01 Cctober

2004 J. Piiarmaceutical Conposit i'SHEteFrcoBHEed BRiAT FYPPOREOL ISP S8 pect of
this invention, a phisibgied ettivitg sl induoiap Mh irfuhizdd ehithne fcompetdntiprirhate i.and i bodi es
that react with nost (e o Beater than 95%. pre erablﬁx Beat er at]han 99/ a)
known HIV-1 Tat pr ot HECEHRMaf it Y REOMRIT PIEF FLNFRB A" BTV puRope digpgune
conpri se as it slsactiewnigea] stibalies) 34 didelred dgaimst igeeaist thatd 5L, iandyreferablgogni zed
Epi tope | peptides or po tides of this inyentian, ptef er.abl

addi ti onal Epitope ¥'°ﬁg'ﬁb¥'29§2° og‘gﬁ’/ﬁ‘?"é‘f"‘ Va'ég'fsr"%i"é’r%ﬂ?ﬁ%gl??ilbﬁge f"ﬁlchsb'%gft he
fol |l ow ng above- dessich edmen iuan@pdirdient(cfijhe Faupiplidatichedf POV Vi [felpiwirganiatoinogen
whi ch contains at 10_.l east_the two requir

d, and nore preferabl | east
Soven, Cof e pri el Gui SRR FEBe PO e aRh IRy EH o
NCS: 17-24j; (b) a papsdiges w ppgpdsiol 0 AIDTUPROEIndittidnaf antbodids id thet her | S 20
contains any of_the Epitope II% I or. IV am no acid sequences ef erably
a uni val ent Epi %Oopeaﬂe'pfc’ﬂﬁhﬁw %?fl}{aX)‘“f%f“g@Wf’Hé‘?‘lcf:“ m?"@@ffﬁ‘{ﬂ"hgﬁfr%? pr oduced
gene encodi ng t he t pasoidtl Ibehnp rédied e FRERGN bz ceréspibi RPEDE. Thatompogcorand
referably seven of the Epito | sequences [.SEQ )D NO, 17-24], 6 and
gpt i onal ge quences %, CB égyﬁ}:?s&ggaséb}&\’\g? required p[‘lmat(eg-r cognized Epitope I Jrﬂmunogens,
and preferably seven or eight of those Epitope I sequences [e.g., SEQ [D NO:17-24],
can elicit an immune response to about 95% of 294 known Tat sequences of the
25 common B subtypes of HIV-1 and with Tat proteins of all 56 non-B HIV-1 subtypes
that have been sequenced [courtesy of Dr. Esther Guzman, Los Alamos NIAID HIV
database; GenBank database].
B Immunogenic Compositions Containing Additional Epitopes

In another embodiment, the present invention provides other

30 compositions which employ two or more primate-recognized Epitope | sequences
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(f) a synthetic nolecule containing the synthetic gene of (c); (g) a
reconbi nant virus carrying the synthetic gene or nol ecul e descri bed above;
and (h) a conmensal bacterial carrying the synthetic gene or nol ecul e
descri bed above. The selected active conponents) is present in a 25 30
pharmaceutically acceptable carrier; and the conposition may contain

addi tional ingredients. Pharnmaceutical fornulations containing the
conpositions of this invention may contain other active a@éﬁ@%?bghgﬂaﬁs T
cell stinmulatory agents for the MAPS, adjuvants and i mmunosti nul atory

cyt oki nes, such as IL-12, and other well known cytokines, far the

protein/ peptide conpositions. Al of these pharmaceutical conpositions can
operate to lower the viral levels of a manmal -8 01 Cct ober 2004 As
pharmaceutical conpositions, the conpositions conprising prinmate-recognized
Epi tope | peptide or nucleic acid sequences and the optional inmunogen
sequences are admi xeshbired Witiaatpdearame Epindpe dbdehyencecn s Rbadialy Viehbdelof niskel t abl €

for adm nistration to na s for h [ r. tr n f virus 5

i nfections. The pr o‘%pe"l0 B p%ﬁ?i%"e"s? C%&Bibgér?%f ﬁ%‘ﬁ’pfsﬁﬁzﬂgf%ﬁ'ﬁés recognized by

phar maceut i cal pr epe ebbitimmiuoer systelnj e déscritteil dnletaBin IhahkionpiTataBAititieal | Y
acceptabl e carrier ) LN.an i ogert.i r ot ei naceous conposition of
the invention are msgt{"ﬁﬂ?nomﬁh{]gc?wggg%g‘fggwﬁ “F'ﬁc't he art. Such carriers
include, for exanple, saline, buBfiefydbssihbd, the Epaomdl seqictct dicissptiic such as
aqueous suspensi on f al um pum and magnesi um 10 roxi des, |iposones, oil
in water enulsi ons%é'%l&mg ers. RUrT'anP emﬁtaf’ﬂ)\??f#tt%n’ﬁgfj’"oéﬂcgﬁwﬂ‘é‘ M8Yed in

t he protein-cont ai rEpitgpcihrp osognized by pimdtdsj defines\pepridesat theJodriuRlR BLk)i-Cl es

for direct DNA plasm | eic acid, . or i,na ect adm ni stration
i ncl ude, without | ?%%“z“ﬁ?ﬂ%%sf?*syaﬁlﬁéfﬂ%v-%‘ﬁﬁ@@)ﬂ@Sitw§ﬁﬁ=w§§-= Bgﬂw{r‘éﬁe)

pol ?/I ysi ne, %gétigtmm?ir;mopimipﬂepogﬁaﬁ% Dby e peipae fnnndmd 'ﬂ@steﬁe_c}trl:a.cgzhePCT
application .an e.refere cite ove.

pepti de/ pol ypept'i d]es%%cgﬁrrcf)l inpifigdaminop o ﬁﬂ%@t%?'g'uéelﬁegpyé?(ﬁ%%gurlgésﬁ"ﬂ-mi Vo
are capabl e of el i colyiAngrLysa(amind atidsinl-5@df SEBID NanT®) ThiisGls) tha skyueme bf an

I mmune response ca inderdictin t.i pl e..q. reat er. than about
95 to about 99 % Eﬁ%b\%&eg&tp{%ﬁﬁdllu 3?0#%&EP'%‘{%éﬁn{W%Mﬂ&f“ﬂﬁﬁ# S| and
t hereby | oweri ng t h@lywidpesb artibuditssros@Qeatoie with dtehequerzh arwihaeheXt Is¢ad. This

conposi tion useful [ iring t mul tiplication =l conprises an
anti body conpositi o%&é%rﬁ@?rﬁfsnrﬁ)ﬁﬂﬁgfea%? g" éc;‘fA"Jl ?HH‘@O W‘L’X&F‘ég"‘g@§ Sbed in
detai|l above. |ln a Fhmpaismuénce bds no anfesic varabilitytihelags hiried s owh HIBa

carried in a salin | ut i ot.h suitable carrjer. The ant|bo
conpositions are cgl;-)aggf‘rga}"é‘% 6?%\% ?5;183 SR Fertrest %fé’,’dr%%??)ﬁ%ﬂ’(ﬁﬂg'f‘gf!’%ﬂ%i ded,
25 interdiction of Tetmnd hsingaddskyst oriRBresytbeatoves alkpforl 4 IBvkedkahyyl tsheh as an
sel ection of the conventional..physiol ogicall cC able, carriers,

adj uvants, or ot her““F‘Hg%'%“d’r se“h%‘%“ﬂ'}s/% tﬁf E?sn%gﬁ'éﬁ\;ﬁgﬁg@g‘lsec"aﬁeq'ﬁf“écp‘grbé‘t“i%'smof
the types descri bedsbaltdvaminclduids ppapaliantubainutef wittheBeeraial sragwedttaikemdyl. yThe
accept abl e comppsitions, fr.omthe above:described . 01 October 2004
conponent's, havi ng %8%?‘* (S‘f)lrﬂl:‘a{?aé rf)”lffsiﬂgglfeo eg'?"frwpg(gléleb(?}cm%éﬁﬁw&?‘ﬁe‘?r R4
conventional char aciaybeshanite os thai € hinfinileimsletid] ROfag cudd ddditibnal Matgond of
the Inmerrrion - Inp i.;“i)g\c Malgiplieation o] IillY 1 Accordi 9 to the gresent

i nvention, a method® v or T edtie! Bd SPE Vi AFRIAY S1ager Y- 198 5 30 BF vl

exposi ng a human t oresdiing Trethe seqtiénbObys- X HMibs Gyglepfa TveGIpWrk-L.8d-GyB¥R.CH1 $dr ONS
descri bed above, actd i pducin nt.i hodi at react with ltiple
(e.g., greater t hanltsg:f):?;a[.bgiq %?g’f ”é'lr‘%'\%’i’ 3‘2& gt"é?‘ﬁt We‘gﬁﬁl% 1ot \E‘l"e‘hgﬁﬁ " V-1
Tat proteins, afd iapaiLysaggiang whithtnaglalg adchon tefTat Jaguedieraftsr thellattiagho Thi s
nmethod is appropriate, far an H.V:1 infected subject wth a_conpetent immne
system or for |0 ai '{}@‘ﬁ%ﬁﬁ?ﬂ&%{'}“% @T’s o 'ﬁ%Bﬁ%“@dB?%‘tﬁc'aﬁE‘mt hod
i nduces anti bodi es wvidiambis eREgHizeby Prinrltdé-(As kpbrtddiOWOIOH92 185 Ofle! faBbiVimnihe

mul tiplication duri n% an initial acutg i nfecti ogél%hg\ng_V-l and mnim ze
chronic virenia | eadFRY "8EEHES RHPPE FRRAYA-] 0 Ps1Bhronic viral

mul tiplication in infected subj e%ﬁgpeagﬁipﬂormijﬂjnm%érmgw]&h(B&rsgﬁéﬂ\ﬁnﬂntdehee\l DS.

Use of these rretohods can cgontrol chronic H V-1 infection) 15 providing a
novel mechani smPof TRERESERPUSHEE ORI EERNeEs it e HSTWERSS feRTEPaEse as a synthetic
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C R hi i ' V-1 quasi speci es
i i hibit replication of H Ul ar
[ . The antibodies to Tat inhibi . since the extracellu
{ﬁzgzgﬁggﬁ“y of the Tat that they a[]e Preofjrgia?lgng noi ety of the virus.
.Tat protein is not associated with t g wﬁi ch Tat antibodies could generate
“Hence, there is no obvious mscha_nl sm 2)6 escape Tat variants. According to
sel ect ve pressure for non-reactive) itions preferably contain thgD
this method, the pharnmaceutical corrEOSI nthetic genes or Ad1Qetabes2094,e
pept i del pol ypept | de COHDOSI H@Ei& trgch‘oi nant bacterium Pref e{ ablny2t5he
Lgﬁgggz tn?ons contain a nept ?VEL??EpZyPg hgf'l fhgeggt aval ent synt he'ltl c g;aingeor
(without the rare var 3 and optionally a univalen pe. tively
i otein of Exanple : tical conposition act
Egilhogf p{ nesE Act v go[lrponent ?\60; o£ Prgt Pgﬁr g?cgﬁti -Tat anti bodldes whi ch
| nduces in the exposed human the d cells to other infected or
it ected calls. Tﬁizps[ﬁg?:"ts%cd(’)tﬁ’n%’%&E@%&gtﬂmmrﬂhipIo'ri:d'atrHull%Qc Siighfl] SEHOD and
' d cells. > : i i | owers v .
glmocr:h;(gct ﬁe bur st of Prtigndliy\coudd te}fﬁ?&ﬁggﬂp@%%?eiﬁ Epitape I mahegxpresseceguct i on
Cct ober 2004 : evel S**'r-g[]a@é"raﬁ%%ﬁ'f%ﬂfgrwmmwm @ﬁiﬁﬁﬁ.%b%d}i)&:t éE')‘S‘i'ﬂ'%fgnti o
H | | evels can { A 2 . 3 OSi ti On.s' he .
8];“ x:‘ égt ed humans, 'Pﬁlcsmadmlramat iﬁs’ﬂdlsnhnrﬁnﬂﬁl:ﬂ{lnnﬂzgﬁlg ?egﬂpec%qogﬁpxaoﬂt@adwagoﬁ,o
b 0gr essi on o Al Do bRl Bl SRS bl rsenddaloneuein g @iBAgd Tor -
rogression to AIDS. Yet an gdedpistering to a human 1 ncapable o
reduci ng ¢ he vi ral [hdbtieting peer i 11 NSRRI V-1, a
mounting en e}‘fecti vei ?iro;]agloﬁt ;% %%%ﬁmmmﬁw?éﬁ&ggﬁpﬁggﬁﬁ%ge
i cal conpos _ ! FON [ A )
ggg:/ga C'el'ﬁfgl met hod éla‘i"‘l"ef Prpudesof mbf@ighltﬁ.?\édé%(rr%ea}% L v&'?’%’iﬁh‘?‘gsﬁq]@wm V-1 ,
Among such pat i ?gt%?ﬁg%@%ﬁﬂ%n% ﬁﬁfqaﬁfrgéﬁilrbyﬂdﬁ@dbfa%,?\gﬁ G‘?ﬁ%e‘fﬁ%{gl imﬁg(r)]d
. n |
5oy Tl oSy o s awen b i Sy L A e T l
of generating eff e%mg-ﬁj'ge?'ﬁ"‘g;é’gg:g@'YsAﬁg‘d—ca-rﬁbngys&Hﬁ-lPrdJﬂﬁ [%ﬁ)ﬁb%’ HI V-
| mpai rment associated wth the [ 'j chadpRLhers, and unimunrzed
i nfected pregnant W@ﬂ&ﬂmmam%ﬂfhgag ?"a 28@”\5\/&5" has been i
patients 15 with pllit afN: Yﬁ Sxﬁgzghgsv&éaﬁégﬁitiam dﬂthiéiilwehﬁtfﬂ?&fﬁﬂ%%gﬁ?%é or
; | y' stuc L ; . ly enplo )
sueh pot o £, Pheens s wetontigmatel iy o ol e
Pt body. composs ¢ 1 aumiah ofHkef e SR Py BY mmbiasic T en BB G R Bpar ed 1
i tion ively,
20 oMot Mo <) Ay e BBl LS o
Corpoe 1o e SRR oS b st et bt
itions are adm . . nous anti _ X
(r:rar-{)?;: H:gti on and | ower the vi rraJt: m}:ﬁ? epgcl)_iﬁfﬁ?@%?o}g? Br\gipfféerqb!ly depignedad i enlt an
react with mul tijp'h?_ugérlaﬁ’;\gﬁd%;gtr ngfugtrh thehighest Propdrriomofniatadly Mcc%:ﬂ%%@irﬁﬁtécel S
. . i nt icti 0 . t this me 1, ;
![ (Trgslhg ei Inf etied °6?§Ch|m:medtoedn ﬁb%ﬁﬁhﬁ?%@ﬁ%&ﬁ%ﬁ%d%&%& myliggle éapies a
patient may be chopgiifghhdsel LR €

be incorporated in a synthetic or recombinant immunogen to

enhance the immunogenicity and produce higher titer antibodies. Furthermore,

immunogens for two or more epitopes could be combined to extend coverage, since

variations in sequence of each epitope occur independently. Thus, as one example, a

25 composition of this invention contains the two required primate-recognized Epitope I
peptides, as well as four or five of the other Epitope I peptides specifically identified
above with a Cys on the terminus, which is coupled to carrier protein. Alternatively,
multiple antigenic peptides may be prepared, optionally coupled to carrier protein, and
combined to form a composition of this invention, Altematively, mixtures of two or

30

more immunogens could be used.




| ong treatnment reginen. In each of the above-described nethods, the
conpositions of the present invention are adm nistered by an appropriate
route, e.g., by the 30 subcutaneous, oral, intravenous, intraperitoneal,

i ntramuscul ar, nasal, or inhalation 3l 01 Cctober 2004 routes. The
presently preferred route of admnistration is intranuscular for the

ut ununi zi ng (active induction) conpositions and intravenous (i.V.)

subcut aneous (s.c.), or intramuscular (i.m) for the antiﬁﬁd§c¥%§§gpgﬁ

t herapy) conmpositions. A reconbinant viral vector or naked DNA is
preferably adm nistered intranuscul arly; however, other certain reconbinant
viral vectors and/or five commonsal bacteria nmay be delivered orally. The
anount of the protein peptide or nucleic acid sequences of the invention
present i'n each vaccine dose is selected with regard to consideration of
the patient's age, weight, sex, general physical condition.and the Gke. The
amount of 10 active component %(ﬁﬂi“ﬁ‘éﬂ“?@“‘ieﬂcﬁﬂﬁ@eéﬁmf“fﬁ?ﬁﬂ’é°F@§ponse,

preferably a prah@etidd &ith 85RRECanyHpitBFedt UTErAN of ¥MEaspasl Rirfuf6deni N t he
patient w thout significant adverse side effects varies de&gndl ng upon the

phar maceut i cal CBHPESIPREH? PATMUBASR LRGSR Y 2 BREE 8HeRRSefoT an

adj uvant (for t hRaRpletchinlcd) Bjnticsizéithr @ORBEIHiRahOitpides, GBRSEpalidsYprodems, t he
conposi tions _cont ai ni nlg, B&Jel n/ peptide, | S fusion protein, MAP or coupl ed
protein, or antiBBYPre ﬂg ted pRPUdEE h dose will conprise between about 50

pg to about 20 ng of the peptiide/ pRkisRBRAAL @ HOBSGENSPIRE dd1a stele
solution. A nore preferred dosage nmgy be about 500 pg of imunogen. O her
dosage ranges nay al so be cont enpl &Fé@l”oy one of skill in the art. Initial
doses may be optionally followed bwsbgadbaitheRODGposidAT the@aséni abl e. 20
The anti body conpositions of tJhe. present inven%i 041 can be e Io¥ed in
chroni ¢ treat merdPEm Yy p5aaEptacts or reeapbingptiyprguceq papLds, F?S‘H‘"g[%e” ‘needl e
sticks or naper nat dveQidet Pimatbretogiage FhitedU aniadhobétic i hciddedikftes (as
irnfections may range fchom da{%”{5 dosages to oncaiwor twice a week_i.v., s.c.,
or i.m, for a difGrREHIGR o tope\Laequencesyapd AsocPHBRYE RS FOTT FRINES of the
present inventi oNVIGAV ixhSRghe: @iincig @u@dceis,rto@mdqah@eléc{eeas.vﬁ&g&s:eﬁmn

i nfected pati ent%u,ﬁ or at i egts wi th advanced H V. In jnfected patients, the
frequency of chrBhif® %‘g‘ﬁ‘f'ﬁf’ 3 FempogHomRiy it WrgHoR FYliPl APevs-dasebed 8PS once or
t\r/]vi ce per rmnt? iecég;ﬁzcdgEﬁtop% Diimiho Bid seﬁﬁ@cﬁ%th(ﬂ)ewﬁlﬂﬁt ﬂug@mgmeenbadf fna)lhi fe of

t he i nmunogen (e, g.) . about 7-2 t days). . ver .t urati.on of chronic
treat mont FoP R REL Fa A A PUTMERIEAd Copld Bt STEHA | e i ni T,

but prol onged 30Ap&hitieely,3he Epifope DEL UD & I'2 AunbEdng maa bé bpléd individn@iyiat | ons of
this invention ma%l.ge d&ziﬁg{ged For direct adm nistrati ol of synthetic genes
or nol ecul es of PHESSY SOy afllffereqs garper proAeins, 308 the regyiting ImmynBRery

I MTunogeni ¢ conpefitidricomtructt Mked tAREIRES o BfrmQQHRIR REMFcSItibA SulR sdgéhcasthyvect or
conposi tions and, the node of i’dm' nistrati cg,g €. ge . 1 nj %cti on or .
intrartasal, may>b@dseyuRtict]lynonapiost stngys oitkemirel YRIPFYS 97 recpmBinggyly
General |y, ezgh @p&@rdstibd inGQOENdITR1RGH, WRE By AhAtdnv&Rlodal Bedn® about 1 ng of

i mmunogen-encodi ng DNA per nL of a sterile solutjon. For reconpinant

viruses containing the synthetic gdReBUSSRPRBEREthesemer PratedsesU3iA r ange

from about 20 t o pahavbr dkkr Holeadle SBlh DR el thOmmlRoge Ay fMeNBected _
concentrations of fromabout 1 x 10" to :gL x 10" pfu recombi nant virus of

| m
the present i nve EPYRsASEr AR RAA et GRokgle vaick bas g adipyrapine et e
solution at the @haﬂ.ﬁu?e@ﬁermoﬁatpic@aﬁemlﬁomwe, witHout 1BnitdiiSHe ESdof@Fhak hat  one of
skill in the_art may alter such dosages dependi ng u%ﬁn the identity of the
reconbi nant 97 r uP %Y sriagokiRRe A Wuth FselyZahiA BIgEYFPIoh Bilactqse metabplismifer i ng to
the host. 15 The baamagw Gifin,ld)Rat G TP SR Ll RAGHAE ia8d RBkehYd K1 bAReisY Nt het i ¢
gene or nol ecules tqo be ael ivered to the patient will generally range
between about 10'Torgdsbputhe 1eguence whick pregdes s @aura A B 108 WE' al tered by
one of skill in the:ahndGRARA BIMRAN it RRicRARKP LA BBhRgiaisest #8d t he
particul ar conposition containing Epitope | and optional | nmunogens being
del i vered by t he ttpnyaicsaidmay ialserbe OPIoiedas cafrises: SEMBSA Yaren 9 bctepiihgat
invention arggdeshgReehdi@ E.Elt, %§%b£g’&edﬂhﬂbﬁb %ﬁéb@Js@&tGl@@tht lBgaeleated

virus of an uninfected nmammal, "e.g., human. Such conpositions thus have

utility as vaccines. Anti-Tat protein antihodies are not reactive with the
H V-1 proteins used in diagnostic assays to detect seroconversion after

i nfection, Thus, subjects treated with the conpositions of this invention
woul d




25 not be stigmatized with fal se-positive tests for H V-1 infection, and it
woul d remai n possible to detect seroconversion if treated subjects did
beconme infected with H'V-1. Providing a manmal with the conpositions of
this inventior~ whether as a protein/peptide-containing conmposition or by
adm ni stration of a novel nucleic acid sequence encodi ng the i mMmunogen,
affords a radically different strategy 30 for AIDS vaccination because it
permts the lowering of vita! |levels by biological 33 0@1 aqteprr2 4
interdiction of desirably, greater than about 95% and preferably greater
t han about 99% of known Tat protein variants of H V-1, |owering
multiplication of HHV-1. The use of the Tat i nmunogen-contai ning
conpositions has a particularly desirable advantage in contrast to other
treatnments and prophylactic 5 nethods enpl oyed agai nst such viruses.
Because interdiction of the Tat protein exVacellularly inhibits the

mul tiplication of lahotkirvseful agriers Pacpiskillon the bt aameadiip gélee ar approptiatey, it
does not create a gglective pressure on the parent virus itself for

sel ection of mutant virus variants. Thus, blocking the uptake of Tat
protein by the patient's cells not ol ypareailaclededirhlle inenunbgenfcanrier groiem, but
does so in a manne r . sel I f 'esc vari ant s”.
Addi tional Iy, the %ﬁ%‘gﬁﬁ'i‘%‘ﬁwgé %lr'?‘g%’émgpﬁ%’}%ﬁ‘é‘g&%‘% il RN Lopifional piynate-
asynpt omat i ¢ HPV- 1reroghized Epitope bimemsinggens ard optiorehinamuneganceeptided/pudyperlec our se

of the di sease, ex | . ' kel y, ributes t
persistent infecti %ﬁ%&t#ﬁ%ﬁ‘g&gﬁ%@@#ﬁ%ﬁffﬁgﬁ ag%hé)% ré’geg‘n%ochéipt}@lﬂ(s
stage of HI V-1 inf&eu¢ew, Lisnnunelrlds 7l QRID] lexnetha dbsirablaembbdimept; dieei n by
anti bodi es induced LAg; ' ilg-g this Inyentdon can reduce
virema with nore ef gé%gkoi;ﬁé#u e?g%%?&g , éﬁglﬁngjgg?ef%ﬁmhlgﬁgcf%o?m
prevention of progp tisig sequente D8 diphithenaostiani sm of the present invention

i f aypsitish dipfitheriatosbidni f th i i
as described agove is useful in 4 npeg; : of viral infection and
prdduci ng desirable clinical results. cally, the
conpositions of this invention are capgbhwthef embgiinsnt thepeptales ar polypgeitie ent s
already infected wid,d; ' I NG £ L take of the Tat
protein by uninf ectptétg_p c‘%ugégeﬁg?ég%%%@ P%ﬁ&gd%ﬂﬁ %ogg%r"g g_‘ﬁf" fPﬁn@re"r'l ?aon,
used either al one Brltiplnagtigaticprpt:loiiMAR ralotrtferred thas pwtariede lysod avens for HI V
infected patients, jay LeGdy P b StbeldBsi i f.yirema
and prevention of %‘%i'ﬁei)ggtlﬁs"rg%t g‘??%r%&‘@ﬁﬁhégelggsr@gﬁErhﬁ&ﬁrgﬁ"gpeu istz,s\(?fées, t he

fornul ations abd nersedpedby Tamibooos NathtAcad Sai 81SAuRE 640815453 (1988)dEhis bysen t 0
t_hose descri bed _Spﬁngieg L&Adr |a¥or@%\{r§t cﬁ@gin idpg o%gr@lﬁét%%tﬁép?%w$%pgﬂﬂé Spntel y or
si mul taneously wi th other conventional therapeutics for ‘the spécific viral

i nfection. For theprpaerracesnrsdEpitopsd opthy inxention angspthesieploadedrittd §Rges of t he

I muni zi ng conposi pLQRS R I?ﬁ;lgﬂ%i r : ( Y, | W~boOSt e r .30 a
booster at other int er\(glsf ~ '@@%Eﬁgggﬁﬁﬁﬁ%gg‘%sgﬁm |IY?°0 “his
| nvention The pept Prdhetia fromyoksnsepd Vasimeolyabs Mokigleantges Peptive dlppmadhd,

enpl oyed as regpeniS.Of rdsdich adtBEdllonf Qs b ; agd detegtion of
titers and specifia Fes AR AR mt%gdngas%@g%ﬁ% ig“r‘f p\ﬁ%‘hﬁ he
conposi tions descr (Mercel Deblpw Jue., NeweY trktl 995)]. t Bagh MAPsmohiapsmelsiple copidsioflenlyat

| east the two requy =0 t I des ident.]fi above,.. and prefer.ably
two or nore of theblé)e‘rallgprlg‘{% e-@g’g%’é"mgg‘g'h'!’%gﬁ%? 5%"2“’?‘"%#\159%‘5{%‘:8}‘{% aﬁqen%smpwgg%"rqs. I n
one enbodi nent, eaetsferbjytaboe stvas, MAPS. t @neNMAR mili e the At prditedipeptide ot i N and a

spacer, e.g.; Ser-(y- -3y > r\{% AR rnativel IV{Atal,e.eptide
may have on its C ﬁéﬁ;ﬁﬁ&sﬁgxge&é@%oégpa_ Chf%éll) f?@éﬁﬁﬁ;‘%ﬁ@eﬂg""\fﬁ E‘@H) D NO

39], and the p#ot ehaveltiesesonil requitddepsptidermo polypeptidesEmtopdd] immutngepapthedes t o be
bound to an avi di ns | & RAps - . te qr. beads. her

bi ndi ng agents knoﬁ%ﬂ?{sﬁ?ﬁﬁge&g%agﬁi [l si’?la%P Edethai%gig'lr?% "fné{eérgcs? y eé’r p’"ﬁ%ef al so
be enpl oyed for themwapsd paprgrosdsntifidd stwvpmoyibe endluiied. Mhdtipke diffpeneMAdb elagd

reagent s whi ch det {} i ndi.ng of .anti body. to.the irrllnl?'li ed Epitope
pepti des, such as gg%me]l %dagcfcl%? "hg’ rﬁiei@gf?rrﬁbﬂ'ﬁ%'af 8%%1"??{' b fr%l?is?@éégp e

| abel on the reageRtefarzbiy thee SbiFeainadictsracrastdeatcdany obeoOMWeelidtimagaest | ¢ | abel s,
such as radi oactive conpounds, fluorescent conpounds and proteins,
colorinetric enzyrttes) etc. The kit thus al so contains m scel | aneous
reagents and apparatus for reading |abels, e.g., certain substrates that
interact with an enzymatic |abel to produce '8 color signal) etc., apparatus
for taking blood sanples, as 20 well as appropriate vials and ot her

di agnosti c assay conponents. One of skill in the art may also readily

sel ect other conventional diagnostic conmponents for this kit. Such kits and
reagents nay be enployed in a nethod for detecting the titers and
reactivity patterns of antibodies in subjects vaccinated with the

o " S - Ly, N o N T T T .




25 anti bodi es induced by i munization to a Tat imunogen includes the steps
of contacting a biological sanple froman i muni zed subject, e.g., a body
fluid, preferably blood, serumor plasm, but also possibly urine, saliva
and other fluids or tissue, with one or nore of the binding sequences of
primate-recogni zed Epitope | and optional imunogens,. preferably

i mobilized on a solid support, such as a plate or 35 Oﬂ) %to er &@84
beads. The primte-recogni zed Epitope | and optional bind AJ'<iehers
enployed in this nmethod may be the unnodified m nimal epitope binding
regions. Once the biological sanple is exposed to the imobilized peptides
for a sufficient tinme, the support is washed to elimnate any material from
t he bi ol ogi cal sanple which is not bound to the peptides. Such washi ng
steps are conventional in diagnostic assays, and perfornmed with saline. If
antibodies to Epitopes | and, optional immunogens . qr a, conbination thereof,
was i nduced in t h&%THfeRt2 Ry PATuY %Qpﬁé‘g%'gi Wagrtteedin spmynctipppath T cell

i nmobi | i zed pepti stesuldiary egdaaesuch asmmdwwialjovaatst i body from t he bi ol ogi cal
sanple. Thereafter, a |abeled reagent is added to 10 the material on the
support to detect the binding betwe pepti des on the solid support and
antibody in said biological sanple. Iieitheesahd dbovestbatposktionSagens IS an

anti human i nogl obhul,in, such as goat anti-human i ogl obuGnh. The | abel
is selected from 5??35‘6*’%‘&’3{&??& UMV %%P?W%Pﬁg}@a di agnosti c

| abel s, as di scusseihnageayer. eatiantneachiBaQetnfaA the itGndgad Rlay BESptdRaI
colorinetrie enzyne WnLch 15 uagon. contact w taﬁF‘g §ubst,r%te produces a

det ect abl e col or EPYRASP °Y ¥Heptigpal aming acid seqreice FAled SPISH o PPASHIE %ol or

provi des evi denceseqtentB3ef beroredt i toRb&t 4aRinckacidywhich irbeudprel mevarbvect . Thi s

assay may be enployed to determ ne the efficacy of the jnmunjzation, as
wel | “as to noni to?e\él‘??ﬁﬁﬁ‘épﬂ‘ﬁth&ag&he %E)‘é’ff'b‘ﬁ‘f .°X‘T'1‘i'éer§"'$'l ’é}lﬁ‘i‘"éﬁh ®Barti cul ar
assay steps, BH5 WehlenskMalatru@iie®t the@hmidgelet Ratcprhsy disakettais yainendn i s wel |
within the skill ofd thf: argﬁ_e Such sel eflti on i.s rfouti ne and does nqt limt
the present invenfl°SHCRICARIRSE S8 YRPIA & PRRAUNAT RS Seqseeen hetsdesit®dant ages
of the conposi ti oBsitablk spaeers ot khkemtaiedhows afd BaybaRdadilydesipee afd seledi®dd BYeRNS
required for inclusiagn j.nto onposition of this 25 inyention to.
cross-react with SrinheefaRrederel o s areHE OB MRS SIEAT of e n
vari ants of H1V- ladds. t he cormmon B subtype. As illustrated in the exanples

bel ow, the pr t e-recogni zed i tope | . nmunogenj onposi ti on cont ai ni ng
the two requi Herg pri mat e-rﬁogﬁl&féﬂp‘gﬁij#@ﬁ@“f"og‘fﬁfd%%m”n@""sgﬁ eSS as wel |
as the six additi GptetiEpt RQp@binaraBRIBRESGene0SS-reacts W th 95% Tat

proteins of H V-1 of the 30 co n B sybtype,.as well .as with all 56 Tat
protein sequences from |l ess frgg&ﬁﬁf"'b? ‘mengf@ft"b"ﬁ%@“ﬁg'ﬂe i2cid bt ypes

of HHV-1. Thus, a séqoeices thnrp@de tHeQBovEadésdpBed ssiifattlledopRiBgd EPi@e I N prot ecti ng
against or treating.i nfoqcti 0 caugetd by H e vast I j ori t| otf eHI V-1 strains
that can be encouH?pé‘rdgﬁ. msa?c?erfgpﬂp PARPP Y T8RS H‘Pg@ Phee %’F%H IBMEMEFBpes of
Tat agai nst 20  ofthe compositions described above, and including those peptides and polypeptides
fused to carrier proteins. The nucleic acid sequences may also include sequences
encoding the carrier proteins.
Thus, one preferred embodiment of the invention is a "synthetic
gene” that encodes sequentially for at least the two required primate-recognized
25 Epitope I immunogenic peptides/polypeptides. Note that while the gene is referred to
as “synthetic”, it may be designed by chemical synthesis or recombinant means, as
desired. The synthetic gene preferably encodes seven or all eight of the specifically
identified pnmate-recognized Epitope I amino acid sequences [SEQ ID NOS: 17-24]
The synthetic gene can also encode any selection of an Epitope II or Il immunogen,

30 provided that the Epitope 11 or I1I peptide is fused to the C terminus of the primate-

20



which binding is desired (i.e., AAS-12 of SEQID NO 1S) new desirable Tat
pepti de i munogens fromnewy occurring H V-1 strains or newy di scovered
~strains may be easily identified using the nmethods descri bed herein) and
~included in the conpositions. This flexibility enables the conpositions of
this invention to be useful prophytactically against any new strain or
strains of HV-1 identified in the future. In view of the 10 te ché&%
herein, one of skill in the art is expected to be readi|yO3speoper
i ncor porate new conbi nati ons of Tat imunogens (and the nucl eic acid
constructs encoding then) into the conpositions. For exanple, the use of
conventional techniques such as PCR and high density oligonucl eotide arrays
[M 1. Kozal er al, Wt, 2:753 | S (1996)] enables one of skill in the art
to obtain the am no acid sequences of a large array of HV-1 Tat proteins
representing variants of clinical isolates of HV-1 strains and subtypes.
Usi ng such techni qué‘i?oweﬁrﬁplsopdéﬁeepmmdmgrﬁmﬁerotoldxﬁed oraits et G teprhint @hédl V- 1
B subtype as well" ageli€gens R} ¥ QRed countries, which have
not been so intensi ver s%ct'}d!.hg}d ni?'g& @mﬁ ‘g\{%erm At AJ%’“S E@W“ﬁ‘fd
sequences will 20 efraBERecs; errggicd Qf@ﬂdjmnelmuﬁﬁplqmﬁermmmpgadbngmpepm des as
i munogens i nto COMpRSinkdsOfmiididto of] EB%(V' the i.nduction of an
anti body response gg‘g r?sts ot herFII ?1e§ Ile eelr%'g unEl?WsTm J
Cross-reactivity st EﬂP@ﬁeszPh%ﬁchmmwmmdséd stlectshantitetcidequepics e
corresponding to ea nTang%h@ﬂ&h,%ﬁﬁséa%litnhklk.z—?&dEgue%' b4 (e Oy Lage, need Tor
25 immunizing with Tat _variants in he sequence ange
i munol ogi cal |y si | BRtein. iAnfupthes charastesisticnd Preisyvhstio gene giay bﬂglhtytmmndabyacer
antibodies to the Cops&ASHS sSREERSSHRE 2Pk “% t ober
2004 The foll owi ng exanpl es S?ﬁ ustrat eé pr gﬁr?g\eéggﬁﬁ@tﬁgﬁveg?m P%"%arl ng the
conposi tions of theefl‘-'ﬁ‘*\‘)wﬂl‘@wummdlﬂmszﬂmg:etemglgdvmpmlmrpm:ns to induce
antibodies to Tat proteins of thepifbsd hese
exanples are illustrative only and cf{;l n% &P@&thgw%hég‘gfng%g’%ayt{ %e venﬁl on.
10 A. Synthetic Pept m@%wwwpw&w@%&%wmg molepéqmms melme acid
synt hesi zed by sol i gRRE ud%bh PeRr Eknﬁ’r?&héﬁéo Qrts
(R M Valerio et al, Int tfJPeytl der Lﬁ, 94: 1 Té%g l?gg'iﬁ"pg nr%nr;rﬁcrﬂ%}z'l' Qh
peptides were synt herSleneeeptifs, hOIan‘-Pm gjon prpieinroa fusioy peritide nayle uhcopq:mwat ed to
facilitate coupl!nOcdnRoRora@idic fid RAREL EncBiifl Afhidory HIIAL it & SrBRBLAYS-
Det ect or peptides were synthesized an am e
bi oti n- Ser-Q y-Ber- @Tp'm"%a'&@lfe@d[‘@@fl Buchieyntiit malechles niay beused itaiprbduret i on
at the C term nus fgg obiSsentidls d%"\m% VAS and
pbiggepli [El:rl]i mig¥rcamPbsit Q:]%E ?e%rhtﬂ&nﬁ{ e‘g‘%t%gﬁ lae\{ Itggrh

cross-reactivity. |nmunizing peptides, covalently conjuga eria
toxoi d (DT) carri er °ppeheticanolgegle Fﬁ@c(PWGrefll brythe mewécf@mmakmtbmt hnqehods or

peptide-carrier rat erfeQai)lySEy&ec[oﬁrmeu tebhnilpfe ? ﬁ:{r a@rﬂ) ll‘ﬁ:ﬁc %@Eﬁﬁmﬂ 7749

(1980)], were purified by High pressure omat ogr ap
greater than 95% pufRX SPniNn egnizin prefeceate qqﬁ’mﬁanbh swesss of the odicatré bosy cellwi t h

detector peptidgs being used at Gfi@dfdHeil PAR oPHIRAN hlederabfin BT FBNAONS

may be used in a variety of ways. For example, these synthetic nucleic acid sequences
may be employed to express the peptide/polypeptides of the invention in vitro in a
host cell culture. The expressed immunogens, after suitable purification, may then be
incorporated into a pharmaceutical reagent or vaccine. Alternatively, the synthetic

25 gene or synthetic molecule of this invention may be administered directly into a
mammal, preferably a human, as so-called 'naked DNA' to express the protein/peptide
immunogen in vivo in a patient. See, e.g., J. Cohen, Science, 259:1691-1692 (March
19, 1993), E. Fynan et al., Proc Natl Acad Sci, USA 90:11478-11482 (Dec.
1993); and J. A. Wolft et al., Biotechniques, 11:474-485 (1991), all incorporated by

30 reference herein. The synthetic molecule, e g, a vector or plasmid, may be used for

21

-



The peptide conjugates were taken up in purified water and 25 enulsified
1:1 with conplete Freund's adjuvant (CFA) or inconplete Freund's adjuvant

(1 FA) [ANTI BODI ES - A LABORATORY MANUAL, Eds. E. Harlow and P. Lane, Cold
Spring Harbor Laboratory (1998)J. Total volune per primate was 1 nl, and
this contai ned 100 pg of peptide coupled to DT. 38 01 Cct ober 2004 Rhesus
nonkeys that were pan of a viral challenge study were i mmuni zed with
antigen in | FA/CFA as Follows. Several prinates were usedOfld2ctoher 2004

i muni zi ng peptide, with the initial intranmuscular (Bvt) injection with
conjugate in CFA and a subsequent | M boost at 2 weeks with conjugate in

| FA. A pre-bleed was drawn before the first injection and | arger bl eeds
were taken 3 and 5 weeks after the booster injection. C. ELISA Tilers ELISA
assays were perfornmed as described by HM Geysen et al., Proc Natl Acad.
Sci LISA 1:3998 ( 1983). Antibody titer was the reciprocal of 10 the serum
di lution that resid ixkction a0 tieosandaciesd . ThisCBulnin eprabovel thapkgindynd. The
geonetric nean titer for 2-3 seru was cal cul a edfor ach response, -
o CShol o ser urs Mg T boseSionfarfieR TS R R e 3 BRHh | 2T s
results for thisfamswynikmive.abbits vs. nonkeys are shown in Figs. | A and 1B,
respectively. The ELI SA r uIt dermnstr%ngmhat tg mg;l [ e 15 anti bodi es
to the inmunogen incorpor I'fpa‘}r% e""r‘ were“reac y" "% he seqguence

- Asp-Pro- Arg,5 Leu- Ghry- Pr o- Tr pmlsykhmo&(eA&SectafthépﬁEQm@mmbsﬁ}heuAs

di scussed bel ow, the nd 1 re mrg ants of
this Epitope | péfﬂcf 8'})'"@5%‘5)&@ ﬂ&%g‘vﬁmm maﬁé rp(f)%g&%m WS nlhggﬁq no acid
sequence di ver si imjcrodridnism. tmxerasmnmg]pe&o@mkﬂ;\ﬁfenwwm:edsto aenwurn@alquences
were retrieved from GenBank .an

d Al DS
dat abases [ H 1MANCTRETRVFRIS ﬂé’ﬁ%f %ﬁ 'Ly)g' eisﬁﬁ‘éompmg R&S "B'g'\'/tic{ﬁ'%glﬁ%%:] etical
Bi ol ogy and Bi ophndatecspeddicoanpibody fdriﬂ&t1dn0§ov°dxalmﬂs. rmmummxc Lea@oblmmseﬂ_os

Al anos, 5|d 2Odd| ti on %‘:%ﬁei@ ﬂgc?t Ki &dl mpo ttal %ggmfhetlc e(g’?sncﬁ?lﬁ# by Est her

GQuzman of th te’sequences and sequences
with stop codons ivention a8d dehefulﬁnadrhmtﬂatmgtct nmanrhacllammlmtfmay\hepspdedbted as

ver e O0u oUSlY | SaEL R SRR AR DESRel R R e R
recorded and tabuhebeganisns.
Among commensal bacterium which may be useful for
15 exogenous delivery of the synthetic molecule to the patient, and/or for carrying the
synthetic gene into the patient in vivo, include, without limitation, various strains of
Streptococcus, e.g., S. gordonii, or E. coli, Bacilius,.Srreptomyces, and
Saccharomyces.
Suitable non-pathogenic viruses which may be engineered to
20 carry the synthetic gene into the cells of the host include poxviruses, such as vaccina,
adenovirus, adeno-associated viruses, canarypox viruses, retroviruses and the like. A
number of such non-pathogenic viruses are commonly used for human gene therapy,
and as carriers for other vaccine agents, and are known and selectable by one of skill
in the art.
25 H Preparation or Manufacture of Compositions of the Invenuion
The compositions of the invention, and the individual
polypeptides/peptides containing the primate-recognized Epitope | immunogens of
this invention and optionally one or more Epitope II, IIl or IV, the synthetic genes,
and synthetic molecules of the invention,_may be prepared conventionally by resort to

30 known chemical synthesis techniques, such as described by Merrifield, L_Amer, Chem.
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01 Cctober 2004 E Antigenic Cross-Reactivifies Between Ym anu Antisera to
t he epitope consensus sequence were titered by ELI SA on the consensus
sequence and on sequences with common am no add variants to determ ne the
effects.of am no acid pol ynorphisns on antigenicity. 5 F. Yariatiora in
sequences The primate-recogni zed Epitope | consensus seqguences were
eval uated for maxi mal frequency and recognition by pri matS %}tigod& s, The
antigeni c and sequence conservation in H V-1 Tat proteins f Q.

Tat proteins from294 B dade (1) viruses and 56 non-B 3 ade (Il) viruses
were evaluated for the - 10 epitopes and the results tabulated in Tables 11
t hrough VI below. The top row of Tables Il and Ill indicates the consensus
sequence for maxi mal frequency. The mi ddle rows contain the percent

i ncidence of amino acids found in greater than 5% of sequences at each
position, if multiple. The. bottomrow of each table is the total |ncidence
i ncl udi ng ami no B8d83dEEEAFT HFEIIn Akemyivelniths compastians s dyentiampagbe ¢
multiple. Al ofydhRd 8y ReJuAGEdorBhadt DNIERLURIqLLs HycRAIE af kb @Gy Withiny di st i nct
epi topes (<25% cross-reactivity); and all of the selections in Table I,
except for the dRBMigeogHIEt oAl HBNATagment a8 spquepssiepepdie8 k. - 294 B Jades
20 Val , AspsPr 0Arpgptlde@olhdptilld @nthini allésst thévib feduidel pmir@becbirszed Egilops 0 (2) Ser
(11)Asn (4) 100%53%/&0 /%%‘V&OO%OO(?A 00% [ | 00%-%[~ go .01 COct obgroﬁgom Tabl e
|11 Epitope ? - SS¥enshWiE: extiopdl SthemipinosRRSFEBPRIREH CREHRT!SEP PP Asn” Val

| 89) ASn (79) G U sbBBARSRbr (18 Ephird 1ehd il rkdnOgdhs ahbh bikparkd Ghibeically

(5) 100% 0094.009©8%96% 00998%100%d400% As ,shown in Tables Il and II1,
pri mat e- r ecogni Wy P@i Sttgbugeqer al, Gene, 164:49 (1995)] or can be denived from viral RNA by

known techniques, or from available cDNA-containing plasmids.

Combinations of these techniques may be used. For example,

10 assembly of sequential immunogens by conventional molecular biology techniques
may be used for production of the synthetic gene, and site-directed mutagenesis used
to provide desired sequences of immunogens. The product of the synthetic gene is
then produced recombinantly. All of these manipulations may be performed by
conventional methodology.

15 Systems for cloning and expressing the peptide/polypeptide
compositions of this invention using the synthetic genes or molecules include the use
of various microorganisms and cells which are well known in recombinant technology.
These include, for example, various strains of E. coli, Bacillus, Streptomyces, and
Saccharomyces, as well as mammalian, yeast and insect cells. Suitable vectors

20  therefor are known and available from private and public laboratones and depositories
and from commercial vendors. Currently, the most preferred hosts are mammalian
cells, such as Chinese Hamster ovary cells (CHO) or COS5-1 cells. These hosts may
be used in connection with poxvirus vectors, such as vaccinia or swinepox. The
selection of other suitable host cells and methods for transformation, culture,

25  amplification, screening and product production and purification can be performed by
one of skill in the art by reference to known techniques. See, e.g., Gething and
Sambrook, Nature, 293:620-625 {1981), among others. Another preferred system

includes the baculovirus expression system and vectors.

2
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has a potential 16-fold antigenic polynorphism but one major antigen
exists for the B A ades and another major antigen exists for the non-B

G ades. Five other variants account for greater than 95% of known Tat
variants. See Tables IV and V; sequences IS indicated with an asterisk are
represented in both B and non-B d ades. Table 1V - B C ades (294 sequences)
20 2~ Primate epitope sequenceSEQ I D

NOs| nci dencePer cent | nci denceVal AspPr oAr gLeud uPr oTr pLysA- B4-Getoger 2004
SEQ2075) D NO. 15Val AspProlLysLeud uProTrpLys*A. 4185-193 of 3~12SEQ | D NO
12Val AspProSer Leu@ uPr oTr pLysr 1A120- 127 of 207SEQ m

NO: 12Val : 4spProAsnLeud uProTr pLys* AAS5- 63 of 72SEQ | D NO

| 2Tot al : 282Tot al : 96Val . 4spPr oAr gLeud uPr oTr pAsn28l <1 ~| 01 Cct ober 2004
Table V - Non-B Cl ades (56 sequences) 10 Primate epitope sequenceSEQ I'D
NGs. | nci dencePer cent | nci denceVal AspProAsnLeuG uProTr pAsnAA227-235 of SE
)Z) NO 133664Val AspProLysLeuG Wbebregsshepaventgnl rgfombmantypangthe ‘
13814Val AspPr oAsnlgmAsiRBrodiROakadsnl 1V ; 5-63 of
SEQ 1D NO: 1335Vl ACkEr Slre e Uor ool PR S e b ol
1212Tot al: 53Tot al:*9B%A Mefwmasaeqostiesd HrHerFl yp@wnResT sudeprogs ingmmopdns NO,
1312Val AspPr oSer L aiufs0R6REa BN Y LINAPERRAR B eUASRBIATLRILARTLE,TAD! € V
shows the poor antigenic cross-reattivity of the position 7 variants of

Epi tope |, the5 antfogessi! medinmpy erovensianabmetheds, ﬁelmc?-@wa@wahﬁ- &ee.$-8and t he
extreme |ack of creasgrbeacdiMml i 0N 40S RIBIOhsig LeuGht 9
ProTrpAsn, = [ AA225-235 of S : W uPr oVal AspProArg, Leudty 15
ProTrpLys, = [ AA 2-Hpsbos}.abgeatery,enoY ork £198R), Huisable Rlagmidapd Wl ectars wigd pither
positions 7 and 12y grddubbintdpe ﬁiﬁ%ol?@%ﬂi&%ﬂhfmﬁh@i&ﬂ%b&@in@iuﬁwﬂﬂ and Asp9
variants 4, 01 Cctober 2004 10 15 2 5 Table VI - ELISA Reactivity of
nonkey anti seni ns KPoWELgithespaf skilljinihg A ard-ase vy 2 Psjtastiop oF the arssantiisventipn- h  Tat
anmno acid poshti @R simbrRolb 1ded/BIohvAhrdAhsrefertNAI RIS SifukRn J2RRL | de

epi t-ope sequenceepitopeTiter (/. of titer of self

pept i de) sequenceGPPeB\2aecHipPpsvanaas! Fateat Anriation BYAME401 H\apukliged 0Asn, AspP

r oAsnr AspPr oAr gr AJpREQLYS199% PBi@Pahe BRAGKUERE %%Hgté&ggﬁtﬂ%’d%ﬁ& gLeud ugPr
oLeud u9Pr oTr pLys, =TrpLys, r Tr pLyS" Tr pLys, =Tr pLys" [ AA53-63 0 53- 63
of [ AA2- 12 of ( AA183nseRetintp (ysetarps pieeyig whickoragtams prhengptiap flankingeeqyenSe® | DoFSEQ

| D12] 12] I' S] NO: 12] Mosrlatir] dnomRIOR 1cade? Qdqdenc QR ikiaddrldre Q&Dotﬁe?%ﬂm@,ﬂ uences
(20) G uProVal G uProVal G t 1 ProVal G uProValAspPr oAsn, AspProAsn AspPr oAsn, AspP

r 0Ar g, LeuG u9mP oL ¢arabispbrisctinathe kel cainmand PP Tqnes thabSeRYSAS ¥ FRBIYE, 2Tr pLy's

, I [ AA225- 235[ AA22 5,23 STHRRSR 31813 pHrfitAdieaid s o &hOf atiatfe&cdi® hndefredsidriefn NO SEQ I D
NO. NO: 13] NO: 13] 12] | SLI_S?,OOO ( 100) 23, 000 (19 2000

(1) G uPr oVal G uPr CYRINIC BRICHRRIETISS HPY U $AR P pEThasADKPEiR pelide eUfaser Pr oLeud u
yProLeuAsp9Pr oTr pLytSie }gﬁkg&@,}l}; pLys, T[ AA53- 63 of [ AA53-63 of [ SEQ | D NO SEQ
)D NO SEQ | D NO 32]12] 12]1 63, 000 (100) 6000 (4)

The resulting composition may be formulated into a primate-
20 recognized Epitope I composition with any number of optional immunogens and
screened for efficacy by in vivo assays. Such assays employ immunization of an
animal, e.g., a simian, with the composition, and evaluation of titers of antibody 10 the
Tat proteins of HIV-1 or to synthetic detector peptides corresponding to vanant Tat
sequences (as shownin the examples below).
25 L Antibody Compositions of the Invention
An antibody compeosition or hgand-binding composition of this
invention encompasses at least one antibody which specifically binds to an Epitope 1
of the formula -Asp-Pro-Y,-Leu-X;-Pro-Trp-Z,,- [SEQ ID NO: 9], wherein Y, is
selected from the group consisting of Arg, Lys, Ser and Asn, wherein X, is selected

30 from the group consisting of Glu and Asp: and wherein Z, is selected from the group

24



43 01 Cct ober 2004 Using the sanme procedures outlined in Exanple 1, the
I nci dence of am no acid sequence variation for 294 B 3 ade and 56 non-B

G ade H V-1 Tat sequences was determned within the Epitope Il boundaries
of antibody binding in nonkeys. The results are reported in Tables VII and
VI1I. The top lines of the tables 10 contain the consensus sequence. The
m ddl e lines contain the percent incidence of amno acids _faound in_greater
t han 5% of sequences at each position, if nmultiple. The meﬁWWfr%ﬂ%
the total incidence including am no acids occurring in greater than 5% of
sequences, if nultiple. The am no acid variants at Tat position 42 were

antigenically cross-reactive. 15 Table VII Epitope I1- 294 B d ades
Lys"Ay"Leu"d y"1le"Ser"Tyr"A y"Ark"Lys"Ay (72)A a

(28) 1009 00999999% 0090©890©9%1.00%®9% 00% Table VIII 20 Epitope Il- 56 Non- B
d ades

Lys"d y"Leu" d y" | pessisisgoflysang gusin, Rreferably 1ssefoarnyhady seromnsiiena<dudes sogsboms/ | 1

00% As reveal ed 'moTc?leoeédxh‘érkmambo}(kl brli Eﬂilsmﬁsﬂellﬁsdllsamd&imw{ml ete
anti geni c conservation 43 Qct ober 2004 EL] SA reacti vi

ant i seruns to Epi tesw@dlEP“?ﬁ?ﬁﬁ?fb'ﬁ’&ﬁsdﬁ cfatdhered Anpedicrdr aiher m‘f*ﬂ‘i"“@f“i} = or
= (variant) Wk Qé.{amtéaeo elﬂtzﬁstéanueﬂwwmmwrmm@ummw ted in

TabI e D~ bel ow See 2B for raphi cal conpar sults
Tt bt ve.s moRRERO MaH kg oK Aprasr A LRt PremtTAGeRC Spr e B O
sequencebDet ECtOF REPSIEPROR trAPEnBEAMVRER cdmpdiitioh Muobind utmvm photdid

peptide) Lysd yLeud yl | eSer Tyr LysGI yLeuGI %I(I eSer Tyr LysAl aL¢ I eSer Tyr dyA

rglysG yAr gLysG yPeesoanmuluple vigags oidibiy mq_m%o*d&w"@é@‘ bigadh: 33] NO
15] NG 15] 25, 000 fre kgﬁr@&ﬁo Qer dedi@MRes falling within the Epitope I formula above.

In one embodiment, an isolated antibody directed which binds
10 the Epitope I peptide or polypeptide of the inveation, as described above, is also an
aspect of this invention. Such polyclonal antibody compositions are typically
produced by immunizing a mammal, preferably a primate, with a peptide/polypeptide
composition containing the two required Epitope I immunogens, as well as an
assortment of other primate-recognized Epitope I immunogens and optional
15 immunogens, as described above. Particularly desirable as immunogens are a
heptavalent primate-recognized Epitope I immunogen (i.e., without the rare variant)
or an octavalent immunogen, such as the synthetic gene or fusion protein described in
Example 3 below, and/or a univalent Epitope Il immunogen (i.c., a single Epitope 1I
peptide, optionally bound to a carrier). In additional to being generated in primates,
20 . such antibodies may also be produced in transgenic animals, including so-called
“humanized” transgenic mice. However, a desirable host for raising polyclonal
antibodies to a composition of this invention includes humans. The titer of such
polyclonal antibodies raised in the mammal exposed to the Epitope I compositions can
be monitored by standard techniques, such as with an enzyme-linked immunosorbent
25 assay. If desired, the antibody molecules can be isolated from the mammal, e.g., from
the whole blood, plasma or serum, and further purified from the plasma or serum of
the immunized mammal by conventional techniques. Conventional harvesting
techniques can include plasmapheresis, protein A chromatography, among others.
Such polyclonal antibody compositions may themselves be employed as

30  pharmaceutical compositions of this invention.
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Commerci al ly avail abl e anti body humani zed mce are i muni zed with a 15

sui tabl e anount of the Epitope Il inmunogen:
Cys-A@y-Ser-Lys-Ay-Leu-G@y-1le-SerTyr-Ady-Arg-Lys-am de [ SEQ I D NO: 34]
coupled to diphtheria toxoid carrier protein. Hybridonmas are screened on
biotin- Ser-Ay-Ser-Ay-Leu-A@y-Ile-Ser-Tyrd@y-Arg-Lys-OH (SEQ ID NO 35]
on streptavidin-coated plates, and an | gG nonocl onal anti bod

subnanorol ar bi nding amty and no binding to 20 conpl enenmré@‘@bﬁb?-’@o‘}s
sel ected. Specificity is confirmed on reconbi nant H V-1 Tat protein. Since
t he nonocl onal antibody is directed to a non-self antiger> a conventi onal
pre-clinical production, purification and safety testing is antici pated.
Human nonocl onal anti bodi es have a half life of 20 days in nan vs. the 18
hours half 25 life of OKT3, a nouse nonocl onal ant.i body which is
extensively consuned on internal CD3. Daily doses of 5 ng OKT3 nuaintain
trough levels around 1 45 01 Glteolaevely @otdbody prodatingretlisl mayrbe obtinedlinom, a

bi weekl y dose of 5 Mo ant nocl on nt i ated to be
U T e oot ore o ik o “@o”uedﬁ'ﬁ°é{‘fé?§m‘39?j¥8%§°é|‘“‘i‘lﬁéﬁ‘? 61 y-f ol d
nol ar excess over mmcbeﬂ ma:bé:ds aimeniedntibodies Huaianiagl dnehelies, hdman gntibedics, ng/
for HV-I Tat protgei cted subjec Cont r.ol | as viral | oads
is now an accepte gc‘"r11ds erdlu?)er(l‘% fscreﬁnlg@g&fd%‘;yﬁ—iwaqf@g{) MRS ef fi cacy
of an anti - Tat Snonbekaied spmidtio eatipodies) moeodanal witiyodite  chinrerio emibbdics,
asynptotnatic H V- 1{%@1;?%04“& d;e%'?ﬁcf{ﬁﬁyhu i nla}“%b%gay éfqmmv‘_g{egmu\ése k course of

treatnent. This pro I's use it AT ent fents that
have fail ed i n HAAfRRerptcmtod Gebestypes of lmndmsklfmsnmmehmds theipetvieemiyshe

controll ed by HAART 1 her . Wth withdra his thera weeks
(viral |oads rebouh egwé usﬁrfgygyg’scl\%&ﬁ%lwm ac{seﬂ'ﬂ)"é‘ﬁﬁs °fk°f"{“6t°§°ﬁ°8ﬁz°?jgﬁﬁ%ﬂel on
in plasma viral | Oegld optmnﬂeﬂmmndgha [SEE) e(5,Kohler and ¥itteircQpPY D Nandr, 286195er t s
e span. Rediot i o RoB8Fy 88 Hos3 bl Tl €72 Bl 1B HoB B ests the
use of the nonocl ofmtibodiest dnb GeyceaThempyoipoRents, Ine., ipd 796 Hglow &XAIVPLE

4- DEVELOPMENT OF VACC E SSI ON I

SUBJECTS A. mnst%%%%%%@%@ﬁ%m%@ E| iﬁ’ﬂ%‘?r‘lﬁeﬁ @Lr?t hetic
gene encodi ng fouraicﬁmseﬁmmmmmlﬁmaﬂom(\tmlmzmﬁeﬁﬂl.tOpe |

et et e T Or L v BBk A 208 ([ BTPONSR iRl Hr| RlfcaRORBET B BPLOPE |1
expressed in E col ar 1( O V\,i tY BNt 5 ;(f!ISP70)
Thi s expressedspr ol’wbiicmiomﬁbawmawoﬂsll ahdhmtamllogﬁﬁm" AppliaOEreRCTAGBA3/025.ed i n

ELI SA with epitope %pga%;‘lkc %135) gmé ti seruns. However, when used to
i mmuni zed in rabblgu or El tope 1 variants were imrunogenic, but

Epitope Il was not. 25 Thus Eleomp:emiple i:&nbtdaertemhsdidnezasamowhhﬂemibodgpepti de

ggghuqat e coupl ed gp%cx?cally?‘ BiR3IB8 'illneafrtm%m%%rl{;}ltg;r)e srec%eer'\nl:endeﬁned by -Asp—Pro-JY %u %,)er

Pro-Trp-Z,,- [SEQ ID NO: 9] of an HIV Tat protein comprising any larger
20 immunogen defined by the Epitope 1 formula, with the variable amino acids and R
groups as defined above. As one embodiment, a monoclonal antibody binds
specifically to the amino acid sequence -Asp-Pro-Asn-Leu-X,-Pro-Trp-Asn- [SEQ ID
NO:26], wherein X, is Glu or Asp. Still other monoclonai antibodies which bind
specifically to the minimum Epitope I sequences defined by the formula above are part
25 of this invention.

In another embodiment of this invention, a monoclonal
antibody specifically binds 10 a minimum Epitope 11 sequence comprising the amino
acid sequence -Lys-X,,-Leu-Gly-lIle-Ser-Tyr-Gly-Arg-Lys- [SEQ ID NO: 10], where
X.: is Gly or Ala, as a distinct epitope from the epitope of -Leu-Gly-lle-Ser-Tyr-Gly-

30 Arg-Lys- [SEQ ID NO 11], recognized by previously descnibed antibodies. |
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Fig. 3B illustrates a novel octaval ent synthetic gene constructed to
incorporate in frame eight primate-recogni zed Epitope | pol ynorphs, based
on the polynorphismw thin the Epitope | boundaries recognized in prinates:
R1- Asp- Pro- Arg-Leu-d u-Pro-Trp-Lys-R2 [SEQ >D NO 17) 5

Rl - Asp- Pro-Lys-Leu-3 u-Pro-Trp-Lys-R2 [SEQ )D NO 19]

R1- Asp- Pro-Lys-Leu-d u-Pro-Trp-Asn-R2 [ SEQ )D NO 22]

R1- Asp- Pro- Ser-Leu- @ u-Pro-Trp-Lys-R2 [SEQ ) D NO 20] 01 October 2004

Rl - Asp- Pro-Ser-Leu-3 u-Pro-Trp-Asn-R2 [ SEQ | D NO 24]

R1- Asp- Pro- Asn- Leu- d u-Pro-Trp-Lys-R2 [ SEQ>DNO: 21] - 10 R

1- Asp-Pro-Asn-Leu-3 u-Pro-Trp-Asn-R2 [SEQ )D NO 18) and

Rl - Asp- Pro- Asn- Leu- Asp-Pro-Trp-Asn-R2 [ SEQ I D NO 23] The Epitope |
sequences are separated by dipeptide spacers containing Ay and/or Ser
resi dues. The gene is assenbled as described. in WP.C. Stemmer el al., -,
14: 49 (1995). Bri ePreigrably,oqn asdbodychngDsitidt codlpti@e BhCAnEbddy dehsch (sdrbsgPéaktivand

bottom strand oCGgos..15 with 20 .nucl i.de (n overl aps .are synt hesi zed
along with two endw'gtl)tpl!}'\v/s\gth%f’ep‘l‘%emé'%"cﬁg%’s §P’é‘"§ h’&ﬁ'ﬁ%ﬁdéﬁ’ gt m Al nthere
hybri di zi ng condi tancixsiieame ppefdrabiyegenarated girimares astili cdier (B&EonhlSaniisRst 0 il |
in the sequence angd. lify.dt. The end 5Q-ners are then, adde nd t he
assenbly conpl et edW‘BéJ1 py:\‘/dc?]h' ‘P gﬁl"ﬁ?’f“ﬁ'ﬁ F°&eﬁ'b“ﬂ'dﬂ"F“ldé$fﬁgﬁy g‘@ﬁ‘é’“‘ﬁlﬂ
agarose gel. The gbne arspastafthivisedtiannd f ound to have the correct sequence

wi thin the 20 actual epitopes. si mlar heptaval ent ne, may be
constructed by eliminating the @é’l’eé”{}‘éﬁ‘é'ﬁﬁgé'esmy ¢ devtloped by streening a

Rl - Asp- Pr o- Ser - Le ure@mbinkin cerllsigetdriahiniRzinb S&id [hrMNQ (e 2 Jahtibdy plagard@payspn of t he
Fusi on Protein Thi ene, descr.i ve is t exci.sed wth restriction
enzynes and i nsert‘él gplnrﬂatoe‘rgmg'ﬁllz %igll‘éngﬁp'é?ﬁ %ﬁ&/@&"&?n '86%%‘&? ning, in
frame, the 25 seqummemglobnlindibpint inembess thabinid do (EIBPVQ)Tat BV. B.Hiise 2,
transfected a caloni es, &£ i he.protein are jisolated. The isol ated
col onies are 8?0\/\% “fiF eliﬁzgsngsér{??aéhl ﬁ%gic’é&‘.’“eﬁ"ﬁ% H TR R 6$°d‘pﬁp?§ .
expressi ng the fudibomesarotaimerdalie availeti¢, iefgi, HarmadieR écdmbiinirit RBage GBI | S

ified utilizi i gpal 47 01 ber 2004 Fig. 3C
' ustrates a roncy T 532 S0 B Simison e Dinly B o opes e U8 o

conj ugat e of synt MRatantNpeh213c99vintemadorabitubli@rioPNeVE0O92/62500, WiOoal9Is0d her i a

toxoi d, using sim]ar chni s. C As. or, Assessjng the Expression
oj t he Epiropes Corértgc(%hﬁ'ﬁmlcﬁ" tﬁ’léemF'B%’i Sé"ﬁFaa%? ‘i“i"ﬁ“’%‘ﬁd‘“ﬁf hog's"rt ﬁgl nduci ng
Anli-TaJd ~3nriljodi dprisouer aldi ¥snPocMdtpAt@pasi, [USA, A1:0801¢ Tak¥da é/a7, @lafuper Ar g,

Asn, Lys or Ser, ‘ bs Qu and Z,&..is. L and bot h vari ant s..0f
Epitope Il are coﬁgﬂi‘gf@'@a“‘s?ﬁf 55#06%@?{5 aﬁ‘rsﬁﬁd’dgib%? glesdn W, c#; ﬁ@?ﬁﬁ‘
protein, as descr ipmeabn; are geivag)frap ldiffefenaanindBspzbiey eSinglecchaie amiboiieemay aiwac h

epitope i s expres in e fusi.on. protein in rmthat, - can be
recogni zed by pri Srr%&éépgrre\% P%ceor"éfmlﬁrrmll %&‘?’%&a{ﬁ’ﬁ es%‘?‘ﬂ%r@“&éﬁéf'étgé‘&%?%%nt heti c
pepti des corr espontfHgoeinusink ehebpiidblEpertions efjheputyeingoe mbesioaa aitibodlel SA,

usi ng conventinal t hpdol o ) ates. are iLnitjially direct| ted with
the fusion protei nprgaralu °‘{)1$8‘H8‘3§%&Eéa‘ "E‘B“’i-og‘“tbf’&v W?ﬁﬁsﬁffrbﬁ "b%lhg’ﬁg?bs%r ums
(e.g., rabbit anti=dFafragrwnchndlitgarkes thareof mayasorbe amplioyed if Ginolmpishapadths and
1. The variant epli‘gogéa sequences are 15 expressed in a conformation
recogni zabl e by anfiDodi es to the correspondi ng synthetic peptides, as

shown by a titer of g; eater thd&hesd82n®00yMigand eaghsitgsdesiebly fiad euadstiat e t he

i mmunogenicity of {he tival ent | nogen, nonkeys. were |j ni zed with
the fifsion protei %"O?VHEIIHIA %rg[}:%vrwaé"ys @%t iggeéllg%tthﬁ\'/h%ﬁ/f'ﬁg%prﬁégag?g%eambwm
synt heti c peptd5des9%s oftkinewipittpopes viriaam)] addl prevBhtghd Tat psotdinstfiotresupporting

further HIV-1 multiplication. Such compositions can include a mixture of multiple
different antibodies which bind HIV-1 Tat protein epitope sequences from multiple
strains of HIV-1, Thus, these antibodies are useful in pharmaceutical methods and

formulations described below.



20 developed to the Epitope | variants, i.e., titer of 28,000 to Epitope I,
when Y, is Arg and Z,r is Lys; titer of 16,000 to Epitope | when Y, is Asn
and Z,r is Lys; titer of 37,000 to Epitope I, when Y, is Lys and Z" is Lys;
and titer of4,000 to Epitope I, when Y, is Ser and Z,Z is Lys. Titer to
Epitope Il was 700, indicating that this epitope is best present ed for

i mmuni zation as a synthetic peptide coupled to a carrier. 01 Cctober
2004 To follow the titer and specificities of antibodies @ﬁ&lfé%téﬁrf%ﬂqdow ng
i mruni zation with the vaccines of this invention, an assay nethod nay be
enpl oyed. In one enbodi nent of such as assay, peptides cont ai ning the
primate-recogni zed Epitope | sequences reported in Exanple 1 (depending on
t he conposition of the immuni zutg vaccine) are used to develop kits
measuring titers and reactivity patterns of antibodies in vaccinated

subj ects. These peptides, are nt hesi d W t h B| otin-Ser-Qdy-Ser-dy- (SEQ
B7 10 NO:36] at the N-t&rm ff"‘é BACHEos L 8’65’?"&’6"’6nt0 separate avidin
coated plates, with a sequenmamfﬁe{asﬁcwtﬁﬂﬁmﬁnmm[ﬁmuw 27] serving as
a spacer to ensure t.hat I'UE@ H‘ﬁl evan eg de se¢ uence is external to the

bi otin bi ndi ng “PBRREP" dFAlr ‘r‘f""g'l’ﬁ'éb"g'l eagt with mas (5-&c@TBAeSlan t h

di l utions of tes’z. , [refetdbly gibaeieish 9994) ttndvAEHBR1 Th%{elmﬁdluﬁ&ud_&; ermned with

reagent to uman, i oat anti-hyman | S imrunogl obul in)
directly I a{)el oyl '?H°’b‘ﬁJ}§§E§ “%W@Eg%ﬁ‘g a%“"&ﬁ%ﬂ"ﬁy‘%i"f‘é""r'@’&dﬁq‘&m h the
enzyne and pr Odlt:lﬁ.ﬁe-&cﬁgﬂuﬁﬂ Eﬁwpeusepﬁumabo&ﬁ&mekbft this&Rfitich) andNUTET OUS

nodi fi cations an esent jnvention are included in the
above-identifi B&Feéa\ég %‘ﬁp%l#ﬁp%&é’ é'c‘{e %Q(ﬁmﬁ%"stﬁ'ﬁﬁ igcludeithe one of
skill in the afdllowﬁg@libvaﬂédcn’ibeﬁabmm&tﬁnd al terations to the conpositions

and processes 20 of the present |nveg qn are bel i eved to be enconpassed in
the scope of the clains appe(r’ﬂ:ledal‘iéq1 YPZ‘E@“"“’B’T“'@?’UE‘@? SOBNSPHAT | S
CLAI MED | S10 1. ledst clenpo SéqhiredNan@Qwané préferafly at IPRPIeléhofhe fHMayRRBSgned Of t he

formul a Rl - Asp:.Pro- Asn- Leu- SEQ 1D NO 23) wherein Rl is
sel ected from Fﬁ‘é°p§|18’ﬂ‘[9°&‘8ﬁﬁqg‘inf"r?3$%é%ﬂégugddezﬁ a lower alkyl, a |ower

al lt;a?o%/l : Snd ?hsequence of (et meebu]iefb@yplﬁﬁmﬁm&;éu@@hgm(@@iﬁlﬁﬂmﬂ%i onal l'y
substituted w a al kanoyl ; an erein

sel ected from f’?"a‘ém'b‘ra‘o‘%?)’r‘ﬁa)#é%/’g‘f ﬁn‘él %WWP@%" ﬁ%&?"ﬁ?c‘y?’eym%lyéd’?‘ﬂ’é“’mand a
sequence of onEpmpempnﬁrmn@daﬁ;ut 5 additional andno acids, optionally

substi tuteij5 with an am de. The corzggm tion ac ording to claiml wherein

R is Val, Tesulting in the @equéﬁ F”ﬂ‘s"ﬁ‘b%-yﬂ?ijuﬁ?é’&%&ﬁ“ﬂ%g Trp- Asn of

SEQ ID NO  23. t. thfmumrﬁamletrm@masa@ndpengutuendéiwmeiermewaﬁle i's
XrPro-Val, whetrein

i S S%gﬁhﬁ% . ihe QFOWP consisting of G u and Asp,
resulting in tHE& %Pééﬁa'ifﬂé’c 2?6 BRdPPhanal seguenges gs geseribpd b Asn SEQ ) D
NO 38, optionabdwy; substituted with a | ower al kyl or |ower al kanoyl. 4 The
conposition according to cl ae m 1 wherein is -H s-Pro-Ady-Ser-,
a synthetic molecule containing the synthetic gene of (c);
20 A (g) a recombinant virus carrying the synthetic gene or
molecule described above; and
(h) a commensal bacterial carrying the synthetic gene or
molecule described above.
The selected active component(s) is present in a
25 pharmaceutically acceptable carrier, and the composition may contain additional
ingredients. Pharmaceutical formulations containing the compositions of this
invention may contain other active agents, such as T cell stimulatory agents for the
MAPs, adjuvants and immunostimulatory cytokines, such as IL-12, and other well-
known cytokines, for the protein/peptide compositions. All of these pharmaceutical

30 compositions can operate to lower the viral levels of a mammal.
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resulting in the sequence

Val - Asp- Pro- Asn- Leu- Asp- Pro- Trp- Asn-Hi s-Pro-d y-Ser SEQ )D NO: 16, wherein
said carboxy-termnal Ser is optionally substituted with an am de. 5. The
conposition according to claiml, further conprising at feast two variants
of a peptide or polypeptide of the fornula selected fromthe group
consisting of: R -Asp-Pro-Y~-Leu-Gu-Pro-Trp-Z,=-R2 SEQ | . 8 ein
Y~is selected fromthe group consisting of.Arg, Lys, Ser Qﬁmﬁﬁt%éfzm ein
Z,~1is selected fromthe group consisting of Lys and Asn; ~0 01 Cct ober
2004 wherein Rl is selected fromthe group consisting of hydrogen, a | ower
al kyl, a |l ower al kanoyl, and a sequence of between 1 to about 5 am no acids,
optionally substituted with a |lower alkyl or |ower al kanoyl; and wherein R2
is selected fromthe group consisting of a free hydroxyl, an am de, and a
sequence of one or up to about S additional am no acids, optionally
substituted with an amide, and MhBkaaEnsceytical|compasitioneths sdmipaslipiseampiinng

Rl - Asp- Pro- Arg- Ley, nﬁalu-ré%%gm;';artéfypm?%pxﬁﬁg Maelélq .&Ze%a,@& %&fgb@ sai d

variant is R -Asp-Pro-Asn-Leu P
conposi tion accor mwﬁw%ﬂt&nmsreaﬂwpﬁmcmcmn y accpptphl¢ vhbiclen V\:hl ch Rl

is Val. The conpo afind g a peptide
in which RL is Xi §!Ig{ragﬁ@r?gﬁfv;\lh&g!rn%?rﬁ$ 9._ I skl;@é?mgﬁmtaf%%mﬁgsgﬁﬂp consi sting
of Gu and Asp’ ojffecsanl The pasusiperiidesmay;be isombined s singleppprmageuticahe r

al kanoyl. 8. The R% ntfb%nﬁﬁs@x‘iﬁ&ﬂ ikt fhhaloutealtf SHedpiitle GRRIRTASUNY @
peptide wherein is -H s-Pro-dy-Ser-, wherein said carboxy-term nal Ser
i's optionally subdtininmeepegis proteinaeasus empogtionh the inyprsien paeiwsh iiﬁd'f!‘vdlf’dl ng to
claimsS) conprisi pghsOBEkiftin NOLE SAHIchHER Pcide WieRERR éﬁﬁees&sﬁ%fsmmat he
group consisting of: RI'-Asp-Pro-Lys-Leu-G u-Pro-Trp-Lys-R2 SEQ )D'NO 19
R1- ASp- Pr o- Lys- Le §eletes afiumant spchas AauRousSEensiops p@uwm and magnesium

R1- Asp- Pr o- Seng Leyydtbads! iosdnis, lo¥i B&cr&ﬁgls}ops Mmh%g Suitabie adjuvants may also

R1- Asp- Pro- Ser - Leu- G u- Pro- Tr p-Asn- RZ SEQ | D NO. and

R1- Asp- Pr o- Asn- Lebs @nploysd én the projejnsconpainlg@omppsKions fzfihis igventiony Sutableober 2004
wherein R is sel gelhiad b Gt oiea, HiRMR FaBS 1S4, oPRcHbiddhVeQ S imidstra e

al kyl, a lower alkanoyl, and a sequence of between 1 to about 5 am no aci ds,
opt i onal |y subst i teduda wilhest limitatinpesaling, loysuciepe, proagineatobkrens: Polyl#ee. wher ei n R2
is selected from tﬁ%@cﬂ:ﬁ%&o&%%ﬁ’b BBspQﬁm&\nef Ifefe. Eypb'mmkc)m&rwa@a/@lﬁag and a

sequence of one or up to about addi ti onal am nd aci ds, optionally
substituted wilfh amd aﬁfﬁ@emmﬂew@veorﬁmmps'iiecﬁwlmemﬁf EAmRgsitiens apdsyphaic

further conpri si n%c@és of ﬁ.aré&unée,vaoo at caﬁmdom.n@ A RIS G Rammal. ¢ g1 NE
conposition according to claiml wherein said peptides or pol ypept| 5es are

produced synt het i cellumpn. an mmaps gespeiip epritle efrinterdcredT Pl & 8¢ BERRYE than R ei n
sai d peptides or pglyRRRALSFGBFKRWE RIRINER Lol REENRAAAN G HIV-1 and thereby

lowening the viral levels.

20 Yet another pharmnaceutical composition useful for impaining
the multiplication of HIV-1 compnises an antibody composition containing one or
more of the antibodies described in detail above. In a pharmaceutical compaosition,
the antibodies may be carried in a saline solution or other suitable carrier. The
antibody compositions are capable of providing an immediate, exogenously provided,

25  interdiction of Tat.

The present invention is not limited by the selection of the
conventional, physiologically acceptable, carriers, adjuvants, or other ingredients
useful in pharmaceutical preparations of the types described above. The preparation of

these pharmaceutically acceptable compositions, from the above-described



13. The conposition according to claim1, wherein one or nore of said
peptides is expressed as a synthetic peptide coupled to a carrier protein.

- 14. The conposition according to claiml, wherein one or nore of said
peptides is expressed as a nultiple antigenic peptide, optionally coupled
to a carrier protein. I5. The conposition according to claim1l, wherein one
or nore of the selected peptides is expressed within a re i nant

produced protein, optionally fused in frame with a carri eﬁ?ﬁ%‘gb‘?ﬁéa’% 01
Oct ober 2004 16. The conposition according to any of clainms 13 to 15,
wherein said carrier protein is selected fromthe group consisting of an E
coli DnaK protein, a GST protein, a nycobacterial heat shock protein 70, a
di phtheria toxoid, a tetanus toxoid, a gal actokinase, an ubiquitin, an
a-mating factor, a p-galactosidase,” and an influenza NS-! protein. 17. A
conposi tion conprising: (a) a peptide or polypeptide ofthe fornula

R1- Asp- Pr o- AsnLeu- ApRIPemss, Tipying/approprratpilyspronisiey;, statdlity egdeather porrpntional se| ect ed
fromthe group conmdegg“cgfsWt;ngtgﬁm,ofgwlagmer al kyl, a lower alkanoyl) and
a sequence of between bout am no acids, opti onal |y substituted with
a | ower al kyl or |ower aI kaﬁoyl Maﬁeﬂmle?enﬂmfr"safgas%{"eﬂcq'%?ﬁfﬂl’(d group

consisting of a free hydroxyl, %c@(&.&%th@'ﬂﬁs&tﬁa@&H@rDQ%:e%d?d?‘?ed%nglﬂet0
about 5 additional am no aci ds optionally substituted wth an am de; and

(b) at |east on® painlievels ofHING) ipyRlyss exposiag a humanitthaiptantibody-inducing
R3-Lys- X, z-Leu-G yy h%&f@&&gﬁt&nﬂ&ﬂ@aﬁe §§Qelb EAdD¥ihg anribodfes fHal flacks = 1S

sel ected fromthe group consis Wherein R3 1's selected

fromthe group condfthmuligleds. ghgraartergbw 95% PG&@P’Y&F%W than 9% fethe kowshoy| , and
a sequence of betwegyp. llrai oﬁ:QQ,%d ﬁnp%mnﬂﬂme%ﬁﬂtf}ﬁcangrp&ﬂm&% viD This trdfed Wi th

a lower al kyl or |ower al kanoyl; wherein I's selected fromthe group
consi sting of a fr dapprpamassder an HYY- hinfegied S%Pdfd‘ Wit EpMppeRt immunRsRstgn. of fPrt o
about 5 additi epal &Rk imdehlich 4k Liipteddh dubjec PRRd reetmmcaqmsa.es which
-Lys-ArgArg-, optionally substituted with an am de. 18. The conposition
according to cl ai mrerwitHdiVel hatpsteinspeduseid retinhesrigndysiog ancigitialasuter oduced
synthetically. 19. ;fhg.# IPAR-§ A MAGIA EHIAG virfnit leadi tmmghmﬂnahwl d
peptides or polypeptides are produced reconbi nantly 01 Cct ober 2004
20. The conposit i orisaissrschiogictvisal andtipfisation lnvmqwéusnbmﬁea&w THEMEZINGT sai d

peptides is expres %%éﬁoﬁo%kh%é S5 tREPInkiflSas COHRAEE chrBnie HEW1iAdioRY Ot €i n.
21. The conposition according to claiml7, wherein one or nore of said

peptides i s exphesderriding anowel mechsnism ghtreayment eotsubict @ahe dewslonsieat 9fy coupl ed
1o a carrier prot eiguedl THRSERMRASHA ANLRRARGAREHIV.IChaisfichd, vher ei n

one or nore of the selected peptides is expressed within a_reconbinantly
produced protein, Optepedenlyy agé‘dh*}‘rﬁheﬁ’ REEPEPdyFipE siacechp sxpraseliylpr Jrbprteings  The

conposi tion accor di &ga;s&lﬁéd%m:@@mp&;«.@rm&éy oMREHRE NHERE, thefAL hd Svidag Ot €i N
is selected fromthe group consistin an E. coli DnaK protein, a GST

protein, a mycobact NSWa’thl@rTGtwt'g‘PQﬁSéPﬁd geperais selpqyme PIESSHrA far GRRTTeactive,
tetanus toxoid,,ga gg](:fzagtrgk,la@g@e an ubiquitin, an a-mating factor, a
~i - gal act osi dase, an influenza NS-1 protein. 24. A phar maceut i cal
conmposi tion conprising a conposi ticerrding tofhiy method [thei phiymacepiicabepmpgsitions

phar aceut i cal |y acGeQrabl st belidphRRiARbAANRb:2Hk Wik gcilhorA Mt hod

for inducing anti- at anti conprising the steps
of : exposi ng a subj @elecules, theveednibinant ems errthe sommshsatierATbERRtbaREEM. any of

Preferably the compositions contain a heptavalent synthetic gene or fusion protein

25 (without the rare variant of Epitope I) or the octavalent synthetic gene or fusion
protein of Example 3 and optionally a univatent Epitope Il peptide. Each of these
active components of the pharmaceutical composition actively induces in the exposed
human the formation of anti-Tat antibodies which block the transfer of Tat from
infected cells to other infected or uninfected cells. This action reduces the multiplicity

30 ofinfection and blocks the burst of HIV-1 viral expansion, and thus lowers viral

30



clainms 1 to 23, which conposition actively induces antibodies that react
wth HV-t Tat proteins fromdifferent strains or subtypes of HV-1 ~4 01
COct ober 2004 26. A nethod for producing a conposition useful for inpairing
- H'V-1 multiplication iri an immune inconpetent human, said nethod
conprising: (a) immunizing a primate with a conposition of ‘any of clains 1
to 23; and (b) isolating and purifying anti body from said i nmuni zed nmamal
in sterile form wherein said antibody forns a conmponent ©@% Qsdekper 2004
“conposition. 27. A nethod for determ ning the presence and or titer of

- anti bodi es induced by imunization to a Tat inmmnogen conprising: (A)
contacting a biological sanple froman i muni zed subject with a peptide or
pol ypepti de conposition of any of clains 1 to 23 bound to a solid support;
(B) washing said support to elimnate any from said biol ogi cal sanple which

I's not bound to said s ences; (O .contactin ai.d support. W th a reagent

associ ated with a?ﬂ’élf'eﬁ’tq“gtﬁzfdé "ff%f’b‘i(fzil P?“‘“W‘kfhé‘i ’?F"?gi%'efi‘é‘é’@‘éﬁfmaléf%tcg“ BAYER gg

bet ween sai d SeqURRGAR viémis aldbrogtdsidn S/ RIY. tn Bilffeciddl iubatly thisRdfinisthation

bi ol ogi cal sanmpl e, .and wherein said | abel produces, a detectable. signal. 28.

An i sol ated anti b&§ieEampgsiions ofthe ‘b‘f‘ﬂ'ﬂ‘ﬁ‘i‘ﬂ“?‘ﬁ%‘t‘ a?ﬁ%’ﬂ%‘"f"@é? @“‘b?‘ﬂﬂ‘é‘“t 0 an

D asp Pr o Aan: Lot ASp Pl or T B Al SEO' TCNGL 23 29 The anti bod

-.4sp-Pro- Asn- Leu- -Pro-Trp-Ash- o . .. 29. e anti bo

accoPdi ng to ctaim 22, havi ng a Va‘i“"ﬁ&’f‘lﬂ%é‘ ?[%Hlée YIRS I aPTifiotipr 'ﬁ"‘éfysai d

Zggu%ce. ' SS gl m:ghgfels%@%?(ly aa'rgliﬁicsﬁﬁﬁd tbgdl)lmaﬁﬁﬁ' paierogpmmhah;n 28 or

erein said aptibody is.selected framthe consi sting,of an

i sol ated pol ycl onéﬁe"é‘ﬁf ?%6?@?“’%““%‘??5@156??&&%'{19? V%BW’IE{' prci‘ﬁﬂ"“??@ﬁ“ anti body, a

hﬁmani é_ed i’;lnt [ bodmmﬁshhﬁg&t?ﬂhg ih@dbﬁbo@(}:oﬁij)biithﬁd&es@fb@dmh deB'?n n&dfoﬂeﬂi: Bgd
age di splays, an aptibo ragnent apd m xt.ures there . _An antibo

P omaos 1 on Lonpr DN Rl SRR gaRant SR Raerpran b spgpeRr 0%

specifically BondSrehmmearvitinhit caMol aedIVd infettbd gatitdiewianirdimnmaocdmpatiied ce

Asp= Pr o- Asn- Leu- -Pro-Trp-Asn of SEQID NO 23, and bP at | ea ne

addi tional anti body disgrsefng unable,io maugt 2.31pne WnmUGE [ROPHE, & 1atenESS PLEIY

reacting W th H V-ikfectidh, the iKektiod8 of geasrattigfcfiedtieatitedsloManiibaiiies diles, daad eibt ypes.

32. The conmpositiaqn according to claim Sé, Wwherein _said am no aa(r:é ﬁ]\ﬁ?quence
of (a) has a Val B@f“&?"e‘“‘tpﬂﬁ“‘gh?sﬁ?f‘“fegr‘mhﬁ § diRas: g’“’ a3 s&%‘cﬁﬂﬁﬂ‘&e.
infected pregnant women, neonates of infected mothers, and unimmunized patients
15 with putative exposure {e.g., a human who has been inadvertently "stuck”® with a
needle used by an HIV-1 infected human).
For such patients, the method of the invention preferably
employs as the pharmaceutical composition an antibody composition of the invention.
The antibody compasition includes a polyclonal antibody composition prepared in
20  other mammals, preferably normal humans or alternatively, the other forms of
antibody described above, e.g., monoclonal, etc. These antibody compositions are
administered as passive immunotherapy to inhibit viral multiplication and lower the
viral load. The exogenous antibodies which react with multiple known Tat proteins
from HIV-1 provide in the patient an immediate interdiction of the transfer of Tat
25  from virally infected cells to other infected or uninfected cells. According to this
method, the patient may be chronically treated with the antibody composition for a
long treatment regimen.
In each of the above-described methods, the compositions of
the present invention are administered by an appropnate route, €.g., by the

30 subcutaneous, oral, intravenous, intraperitoneal, intramuscular, nasal, or inhalation

-
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: : iti : i body
: i ' rein said additional -anti
33. The conposition according to cl aLmSSé&i:‘A?gally binds to at feast two
coﬁpri ses at |east one aptl ﬁoﬂ?/v\-lwln '(I:'at Brot ein, said epitope | %C?t[)eﬁow %;u n
variants of an epitope of a ~-Leu-G u-Pro-Trp-Z, z- of SE - _
: : - Asp- Pro-Y~-Leu-Q u-Pr L Ser and Asn;
the amno acid sequence he group consisting of Arg, Lys, 1
in Y~ is selected fromthe g isting of Lys and Asn. '
\Qﬂgr\?merei nzi is selected fromt hgsgrﬁ;\ei ﬁgnz Val gef or 81tOetober 2004
The conposition according to cl:%gl mThe’ conposi tion according to claim 33)
termnal Asp of SEQ |g)foo.rOzr3n. one to four different said addi 5/' 02?: ants of
ising a mxture o hree different V]
il &, 58 s Faple o DIt th e ooy sl of
I tope defined by said : nprising a nixture of fromone to
Lgrerpggi t gn acoor d1 g tO| Ciat(rj\“t Imbggl egoms);: ZI Pn'gxt ure capabl e of blNgdl gg g|7|
different said additiona “epitope defined by said SEQ B7 NO 8.- 37.
four different Y V3G e TR{ H%%?:gﬁ}%fs@e% At pBidmirtiatatiordidl itrhinadl, @1k POY
The conposition accor I'ng Lhart a*“’ . %, t he epit ope sequence
comprises an ant | bothyninbi (ameeinkGal) KmBli *1"‘7’? iygabengyy (ahi-uﬂhtm;neahatAs
spoci f1cal 1y binds (ke SirBpE Bedas e A pody puskserokaly) G BT Asn
i fical n ; o i l,aim 37, h; .
g EeQCIl'If:)l &g )]/_8- 38. fﬁb@lb!lmmﬁl %?eg%%ﬁgn&%g %fgcg?rgﬁgajp%s[emmm]ﬁ| on
before the am ng t gyl e@e@lo(@i@#@w@n&mttﬁmwmmﬁmymyw BRRnne, or
according 1o clalm 3 panct = Iy binds at |east one epitope sequen
nore anti bodi es thabsdslpecdfora@ﬁtiﬁ of : - Asp-Pro-Lys-Leu- G u- Pro-Tr p- Lys-
sel ected fromthe group consis at _w@nmf@e}ﬁmeﬁﬁﬁ@idc@rmdc%d sequences of
SEQ ID NO. 19 -Asp-Pro-Lys- Leu- 5
- Asp- Pr o- Ser - Leu- Gthe-ifreotiohirppeskat ﬁreagggcii% ﬂ% is ﬁ%“’éﬂd"ith regard to consideration of
- Asp- Pro- Ser - tGU- gtté'dg{g%i-;a%:\@g@} SSEEenen! N@icﬂ tonditdn arld\8e Qﬁgﬁﬂ%&sr%)dugp ofany of
- - Pro- Asn- Leu- - o 3 ) anm no term _ _
a?igr ding to chi meade compineg rﬁm\zl‘?l mg?fj%\ag "&%‘ﬁ'ﬁd%ﬁp?ﬁsﬁxﬁrﬁﬁwmmgt_ntve cl ai mes
30)° wheroi n sal d addrTiREroRNE PhesEEuLAng tathe @it it infbbard i £P! { OP
ei n sai ) . ., The conp .
%E%—\) Y\AE)erNos; 17 22 E!#de@fﬂls viriés dcpgr;djf wﬁﬁ?’é ﬁagrgaﬁ'cedft?faﬁ cpina?fwonamplpbddyd the an
according to a”n 339%13:%15?%%@%% %fltaﬁ adifivnt Gosals Hroteiatcbitaibingelingoeigiy), €P1 t ope
i body to an D : .. .. . i .
?(r)]:::a?ce)dywithi n the am no acid SQ}KE&EQEFMB c%s;ﬂomofe{mw@@ywpg@,d alm no
-Lys-X - Leu- Gg- | 'ﬁ'icﬁ?ﬁrgéﬂ W@@ﬂ%@éimwm oagwibodh depbsition) ALHIRNYOf C! ai ms
acid X, is Gy or A'a :
31 to 142 wher ei n “@aphse between about 50 K8 to about 20 mg of the peptide/polypeptide

immunogens per mL of a sterile solution. A more preferred dosage may be about 500

1g of immunogen. Other dosage ranges may also be contemplated by one of skill in

the art. Initial doses may be optionally followed by repeated boosts, where desirable.

20 The antibody compositions of the present invention can be
employed in chronic treatments for subjects at risk of acute infection due to needle
sticks or maternal infection, A dosage frequency for such "acute" infections may
range from daily dosages to once or twice aweekiv, sc, or i.m,, for a duration of
about 6 weeks. The antibody compositions of the present invention can also be

25

employed in chronic treatments for infected Patients, or patients with advanced HIV.
In infected patients, the frequency of chronic administration may range from daily
dosages to once or twice per month i v., 5.¢., or i.m,, and may depend upon the half-
life of the immunogen (e.g., about 7-21 days). However, the duration of chronic

treatment for such infected patients is anticipated to be an indefinite, b

ut prolonged
30 period
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said anti body in said conposition is selected fromthe group consisting of
an isol ated pol ycl onal anti body, a nonocl onal antibody, a chineric
anti body, a humani zed anti body, a human anti body, an anti body produced by
screeni ng phage di splays) an anti body fragment and m xtures thereof. 44. A
pharmaceutical conposition conprising an anti body or antibody conposition
of any of clains 28 to 43, and a pharnmaceutically acceptable carriger. 45. A
met hod for reducing the viral levels of H V-1, said neth091éﬁﬂgp¢%3 t he
steps of admnistering to a human an anti body or anti body conposition of
any of clainms 28 to 43. 46. A synthetic gene conprising nucleic acid
sequence encodi ng a peptide or polypeptide of the fornula
R1- Asp- Pro- Asn- Leu- Asp-Pro-Trp-Asn-R2 SEQ ID NO 23, wherein RL is an
optional sequence of between t to about 5 amino acids; and wherein R2 is an-
optional sequence of one or up to about 5 additional am no acids. 58 01
Cct ober 2004 47. The synthetic 4bemativelz.rodiposgions ozhiainventign mpy g designed
conprising a nucl gj¢. acid s | t i14.® pepti de
or Pl ypept | do. selegy el M ERTEoRIERNA, & noldEiSior M Al s CRaL
Rl - Asp- Pr o- Yr Leu- BNA"PAg with ghebroteiR2m@EQer (@pogLionatthe ehqunty of fanpopntsct ed
fromthe group copsiski . §ﬂnﬂ : L , T | ect ed
Dﬁl\é{)kﬁ%@ P r%mh%sﬁ:&sn_ﬁﬁ{d erod%%@ ﬁrl‘ﬁﬂﬁi:a%bﬂ eéf,im éncgfxﬁ&

fromthe group consisting of Lys a \ ein R 1s ano

sequence of bet weitradasalonaibe sele®edand adiusied byone phekilldn thepgt. Genemally. 3¢l onal
sequence of one o : L] AU CmAsH ifSundatdleignebRAaL

| east one said vap?sgﬁ?ﬁ %ﬁ%&é‘gcﬁg?@é’%;gﬂgg d u- Pg?o- Tr pl-léLhES- R2 SEQ 1D

NO: 17) and t he ot hegmisefadtepkrsoution.i s R1- Asp- Pr o- Asn- Leu- G u- Pro- Tr p- Asn- R2
SEQ I D NO 18. 48. The synthetic N, 0 cdrRaifid AhdtvAfReticl dehids RE T
conprising a nucleic acid seque%%?%ﬁ@g’g‘lgng %t ccfneastsqoﬁ;éyﬂaauoﬁ#i onal peptide
or pol ypeptide selmsizrdes, the doses may angsifpore areut 2@ foraous S0 mi of saline solution

1 Aop- pr o- Ly 0 ettt ec BiopdBrim Bl D 1 dp 130" pfmd ecombinat i
R1- Asp- Pr o- Ser - Le®f & greRmpinTenpon.yA pREergE dump dysage fspbout 20 mi saline solution at
e o e e o e A R
optional sequence abér sachtdneages depensingupan th idgnin of the regembingAvimpaddhh RZ is an
optional sequence n%iceﬂp Gr e in%ntagenqp:ﬁ tlis E’eli@gﬂh td QPRdst.
15 The amounts of the commensal bacteria carrying the synthetic
gene or molecules to be delivered to the patient will generally range between about
10? to about 10'? cells’kg. These dosages may be altered by one of skill in the art
depending upon the bacterium being used and the particular composition containing
Epitope 1 and optional immunogens being delivered by the live bacterium.
20 Thus, the compositions of this invention are designed to retard
or minimize infection by the selected virus of an uninfected mammal, e.g., human.
Such compositions thus have utility as vaccines. Anti-Tat protein antibodies are not
reactive with the HIV-1 proteins used in diagnostic assays to detect seroconversion
after infection. Thus, subjects treated with the compositions of this invention would
25  not be stigmatized with false-positive tests for HIV-1 infection, and it would remain
possible to detect seroconversion if treated subjects did become infected with HIV-1.
Providing 2 mammal with the compaositions of this invention,
whether as a protein/peptide-containing composition or by administration of a novel

nucleic acid sequence encoding the immunogen, affords a radically different strategy

30 for AIDS vaccination because it permits the lowering of viral levels by biological

5
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am no acids. 49. The synthetic gene according to claim48, further
conprising at |east seven of said am no acid sequences. 59 01 Cctober
2004 50. The synthetic gene of claim46, wherein said peptides or

pol ypeptides are fused to a carrier protein. S 1. The synthetic gene
according to any of clains 47 to 50, wherein each nucleic acid sequence
encodi ng an am no acid sequence is separated by a spacer uence. A
phar maceuti cal conposition conprising a synthetic gene of3§ﬁy§8?e%¥é§%ns 46
to 51, and a pharnaceutically acceptable carrier. 53. A nethod for inducing
anti-H V-1 Tat antibodi es, said nethod conprising the steps of exposing a
subject to an effective anobunt of a synthetic gene of any of clains 46 to
51, which actively induces antibodies that react with H V-1 Tat proteins
fromdifferent strains or subtypes of HV-1. 54. A nethod for producing a
conposition useful for inpairing HHV-1 multiplication in an inmune

i nconpet ent  human, intedictionre d3siAblg OftpdtérshanGbout 83 %4, AAPAéfrablggraatfil thirbdbeut t h a

synt heti c gene of ai 46 _to 51: and ( i, solatin nd, puri fyi ant i body
P om sai d mmun 2 cBplErers Tapraicio Anar SOV e AmaRPiSSARHHS) or
conponent of said conposition. 5’5:useAfﬁﬁ%hﬁﬁﬁLﬁlogﬂhloﬁﬁﬂMgWsjﬁsﬁﬂgsfhe

o regul atory

synthet e gone of Ak 2h GLELIS 410, L0, L SOETLL Vel b DNet L Leoulator
of said synthesic rsthuds efiployed @gdinse ich vinix6s. Beogusginerdittlon ofithe Tarprogint 0 cl ai m
T o) RSB0 OF L GEL 2000 S & Bhar et o
pharmaceutical |y dadigfiniialeRy, ic ades n6ycreateta seRetivRiphashré Gif the patere vings ig8lf for HI V- 1
Tat antibodi es, Saslelceictﬁto l%gtaxcx;t% £\I.ra?1lanntg Thus, blocking the uptake of Tat protein by the
patient's cells not only reduces the level of viremia, but does so in a manner that
. 10 precludes the selection of "escape variants”.
Additionally, the invention compnses a method of actively
treating asymptomatic HIV-1 infected subjects with viremia, since during the course
of the disease, extracellular Tat protein likely contributes to the persistent infection
and immune abnormalities that are present at this stage of HIV-1 infection.
15 Interdiction of extracellular Tat protein by antibedies induced by immunization
according to this invention can reduce viremia with more effective immune control,
and result in delay or prevention of progression to AIDS.
The mechanism of the present invention as described above is
useful in impeding the course of viral infection and producing desirable clinical results.
20 More specifically, the compositions of this invention are capable of reducing viremia
in patients already infected with the virus by blocking further uptake of the Tat protein
by uninfected cells. The compositions of the present invention, used either alone or in
conjunction with other therapeutic regimens for HIV infected patients, are anticipated
to assist in the reduction of viremia and prevention of clinical deterioration.
25 For such therapeutic uses, the formulations and modes of
admunistration are substantially identical to those described specifically above and may
be administered concurrently or simultaneously with other conventional therapeutics
for the specific viral infection. For therapeutic use or prophylactic use, repeated

dosages of the immunizing compositions may be desirable, such as a yearly booster or

30 a booster at other intervals.




the steps of exposing a subject to an effective anount of a synthetic

nol ecul e of claimb55, which actively induces anti bodies that react with

H V-1 Tat proteins fromdifferent strains or subtypes of H V-1. 59. A

met hod for producing a conposition useful for inpairing H V-1

mul tiplication in an i nmune inconpetent human, said method conprising: (a)
i munizing a primate with a nolecule of claimb55; (b) isolating and
purifying anti body fromsaid i mmunized prinmate in steril D% Scigbanddodi n
said anti body fortes a conponent of said conposition. 60. A microorganism
conprising: (a) a first synthetic gene conprising a nucleic acid sequence
encodi ng a peptide or polypeptide of any of clains ! to 23) said gene
optionally fused to a carrier protein; or (b) a synthetic nolecule
conprising the synthetic gene of (a)) operatively linked to regulatory
nucl ei ¢ aci d sequences, which direct and control expression of the product
of said synthetic gene in & hosbiagrelsiic Ki6lof thishaventigr oor gani sm according to
claim 60, selected fromthe gr | St . : ' | hys capabl e
of expressing multiple copies g#mtpﬁée)tla%%%éﬁ%egpd%g%s gene ?Esnaa\i obgt cell,
wher ei n sai d vi r usmpleyed enrepgents ofjelit esclizbfonthemessuremant 2nd dasemremsftiterdbamt er i um
~capabl e of expresg| Ul Lol e ' olg Ind4QERRgI N @
host. 61 01 Octoegrgm%@zh%&?dlﬁq%g%r?gfgaé%ﬁéﬁl‘Q@gﬁﬁ%gg%ﬁ?@r?g gOfT'pI’I sing a
m cr oor gani smif &toxe.nThedkitef thg invertiod cap indhue atleastithe b dequired Epivopglll ¢ carri er.

63 A method for bOdHe! i abeve! afa breflbiyAlboPRBIeSP the Bitnfle JRbRRLECONPY | S1 NG
the steps of exposing a subject to an efrective anpunt Of a nTcroorgani sm
of claim60 or 6l Epitgpe &prdpptionabimmunegtos d8 oparmbodidiertseachpgptidehasenith Nn HI V- 1
Tat proteins fro s ' t > af - .g®t hod for
produci ng a Comg}se%[gﬁﬁﬁg}g?ﬁltbr@grgﬁq o 3%??%%?@15%}% I}%l?(?é%ﬁﬁ c')gﬁi' n an

i mrune i nconpet enflitmatively, thediegtideanaydaveconrity i teriminys a §paperi anuniilyPereGla-Spmmmal
with a m crooggani | - ' ' i Mok
antrbody fr omSai i m@uﬁ?'z?&%@%%&f°‘?#‘gé’@i T%Q# %’?Hr%m‘\ﬁﬁ‘g?"e“?% “gaﬁéha%ﬁt i body
forms a conponent todfe boutdgo gmanpdincpaakadisolidaBppont, sranrplete anbeads tOheribindngnt ai ni ng

a synthetic gene Qgenérﬂ}{om to%o@& SEk#Gn the diégnostﬁ:zassay art may also be employed for the

same purposes. Also provided in the kit are labeled reagents which detect the binding
of antibody to the immobilized Epitope peptides, such as a goat anti-human

15 immunoglobulin or the like. The label on the reagent may be selected from the many
known diagnostic labels, such as radioactive compounds, fluorescent compounds and
proteins, colorimetric enzymes, etc. The kit thus also contains miscellaneous reagents
and apparatus for reading labels, e.g., certain substrates that interact with an
enzymatic label to produce a color signal, etc., apparatus for taking biood samples, as

20 well as appropriate vials and other diagnostic assay components. One of skill in the
art may also readily select other conventional diagnostic components for this kit.

Such kits and reagents may be employed in a method for
detecting the titers and reactivity patterns of antibodies in subjects vaccinated with the
compositions of this invention. A method for determining the presence and or titer of

25  antibodies induced by immunization to a Tat immunogen includes the steps of
contacting a biological sample from an immunized subject, e.g., a body fluid,
preferably blood, serum or plasma, but also possibly urine, saliva and other fluids or
tissue, with one or more of the binding sequences of primate-recognized Epitope I and

optional immunogens, preferably immobilized on a solid support, such as a plate or



01 Cctober 2004 SEQUENCE LI STI NG <110C> Thynon L.L.C. GColdstein, G deon
<120> Met hods and Conpositions for Inpairing Miultiplication of H V-1 <130>
GGP3APCT <I 50> US 09/561, 366 <15| > Q000- O<-28 <160> 39 <170> Patsntln
version 3.0 <210> 1 <211> 9 <212> PRT <213> Human i munodefi ci ency virus
type 1 <400> 1 Arg Lye Lye Arg Azg G n Arg Arg Arg 1 5 <210> 2 <2|1> 6

<2l 2> PRT <213> Human i wnunodei ei eney virus type 1 <00> 2 Gly Arg Ay Asp
Ser Pro 1 5 <210> <2l 1> <2| 2> <213> <220> <221> <223> <2283 Qeteberd0¢4iman
i mmunodeficiency virus type 1 HOD RES (3)..(3) Xaa can be Arg, Lys, Ser or
Aan <400> 3 Asp Pro Xaa Leu GQu Pro 1 5 Page 1 01 Cct ober 2004 <210> 4
<211> 7 <2| 2> PRT <213> Human i nctounodefieiency virus type 1 <2Z0> <221>
MOD RES <222> (1) .(1) <223> Val can be optionally nodified with n | ower

al kyl or al kanoyl <220> <Z21> HOD RES t 222> (4) .(4) <223> Xae'can be Arg)
Lya, Ser or Aen <Z20> <22l> NOD_RES <222> (7) .(7) <22J> Pro is optionally
eni dat ed <00> 4 Valbegdsp Tiny primazearesqgnized Epitopol and gptigrpi(hindimg sequences employed in

this method may be the unmodified minimal epitope binding regions.
Once the biological sample is exposed to the immobilized
peptides for a sufficient time, the support is washed to eliminate any material from the
5  biological sample which is not bound to the peptides. Such washing steps are
conventional in diagnostic assays, and performed with saline, If antibodies to
Epitopes I and optional immunogens or a combination thereof, were induced in the
subject by the above-described treatment, the immobilized peptides have been bound
with antibody from the biological sample. Thereafier, a labeled reagent is added to
10 the material on the support to detect the binding between the peptides on the solid
support and antibody in said biological sample. Preferably, such a reagent is an anti-
human immunoglobulin, such as goat anti-human immunoglobulin. The label is
selected from among a wide array of conventionally employed diagnostic labels, as
discussed above. In one embodiment, the label can be a colonmetric enzyme, which
15 upon contact with a substrate produces a detectable color signal. The presence and/or
intensity of the cclor provides evidence of the induction of antibody in the treated
subject. This assay may be employed 10 determine the efficacy of the immunization,
as well as to monitor immune status of a patient.
The selection of particular assay steps, as well as a variety of
.20 detectable label systems, is well within the skill of the art. Such selection is routine
and does not limit the present invention,
M Advantages of the Invention
One of the advantages of the compositions of this invention is
the small number of immunogens required for inclusion into a composition of this
25  invention to cross-react with greater than 95 to greater than 99% of known Tat
protein vaniants of HIV-1 of the common B subtype. As illustrated in the examples
below, the primate-recognized Epitope I immunogenic composition containing the
two required primate-recognized Epitope [ amino acid sequences as well as the six
additional Epitope I sequences cross-reacts with 95% Tat proteins of HIV-1 of the

30 common B subtype, as well as with all 56 Tat protein sequences from less frequent
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<2l 1> 10 <21Z> PRT <2| 3> Human i anmunodeficiency virus type 1 <220> <221>
HOD AS <272> (1) .(1) <223> Lya ie optionally nodified with a | ower al kyl
or al kanoyl <220> <22l > HOD RS <222> (2) .(2) <223> Xaa can be Ay or A a
<T20> <221> MOD_RES <222> (10)..(10) <223> Lye is optionally am dated <d00>
5 Page 2 01 Cctober 2004 Lye Xaa Leu Gy IleSer Tyr Ay Arq Lys 1 5 10
<210> 6 <211> 7 <212> PRT <213> Human i mmunodeficiency virus type 1 <2Z0>
<Z21> MOD AES <227> (1) .(1) <Z23> Arg ie optionally nodi @1 &¢topendtd4 over
al kyl or al kanoyl <220> <22| > MOD_AES <222> (3) .(3) <223> Yaa can be AlLa,
Pro, Ser or Cn <220> <22| > MOD_RES <222> (4) .(<) <223> Yaa can be Pro or
H e <220> <'.l21> HOD RES <222> (S)..(5) <Z23> Xsa can be Gln or Pro <220>
<22l > MOD RS <2Z2> (6)..(6) <2Z3> Xaa can be Aep, Aen) Ay or Ser <2Z0>
<221> MOD_RS <2Z72> (7)..(7) c223> Ser can be optionally am dated <400> 6
Arg 71r9 Xaa Xaa Xaa Xaa Ser 1 5 <210> 7 <211> 12 Page 3

non-B subtypes of HIV-1. Thus, a single composition may be usefully employed in

protecting against or treating infection, caused by the vast majority of HIV-1 strains
that can be encountered.
- Further, having identified the precise epitopes of Tat against
5 which binding is desired (i.e., AAS-12 of SEQ ID NO: 15) new desirable Tat peptide
immunogens from newly occurring HIV-1 strains or newly discovered strains may be
easily identified using the methods described herein, and included in the compositions.
This flexibility enables the compositions of this invention to be useful prophylactically
against any new strain or strains of HIV-1 identified in the future. In view of the
. 10 teachings herein, one of skill in the art is expected to be readily able to incorporate
new combinations of Tat immunogens (and the nucleic acid constructs encoding them)
into the compositions.
For example, the use of conventional techniques such as PCR
and high density oligonucleotide arrays [M. J. Kozal ef al, Nature Med,, 2:753
15 (1996)] enables one of skill in the art to obtain the amino acid sequences of a large
array of HIV-1 Tat proteins representing variants of clinical isolates of HIV-1 strains
and subtypes. Using such techniques permits determination of other variants of the
HIV-1 B subtype as well as other subtypes in underdeveloped countries, which have
not been so intensively studied to date. The determination of new Tat sequences will
20  enable ready inclusion of the corresponding peptides as immunogens into
compositions of this invention, allowing the induction of an antibody response against
other rare Tat proteins of HIV-1.
Cross-reactivity studies with antibodies raised to synthetic
peptides corresponding to each Tat varant can be utilized to eliminate the need for
25  ummunizing with Tat variants in which the sequence changes are immunologically
silent, in that these peptides are strongly bound by antibodies to the consensus

sequence or other vanants.



01 Cctober 2004 <2l 2> PRT <2l 3> Human i nmunodefici ency virus type 1 <220>
<22l > HOD RES <222> (1) .(i) <223> Ser ie optionally nodified with a | ower
al kyl or al kanoyl <2T0> <221> MOD Rfi5 <22T> (3) .(3) <Z23> Xaa can be Aen
or Thr <220> <2Z1> HOD RES <222> (6) .(6) <223> Xaa can be Ala or Val <22D>
<221> HOD_RES <222> (12)..(12) c223> Pro ie optionally am dated <400> 7 Ser
Cln Xaa Hie A n Xaa Ser Leu Ser Lye cln Pco 1 5 10 <210> 8 <211i 8 <212>
PRT <2l 3> Human i munodeficiency virus type 1 <270> <z2191HogloReE2Q047> (1)
. (1) <223> Aap ie optionally nodified with a | ower al kyl or al kanoyl <220>
<221> HOD_RES <222> (3) .(3) <223> Xas can be Arg) Lys, Ser or Aen <220>
<221> HOD RES <222> (5)..(5) Faae 4 01 Cctober 2004 c223> Yaa can be Qu
or Asp <220> <221> HOD RES <22Z> (8) .(8) <223> Xaa can be Lye or Asn and
can be optionally am dated <aoo> a Aap Pro Xaa Leu Xaa Pro Trp Xaa 1 5

<210> 9 <211> 8 c212> PRT <2| 3> Human innunodeficiengy virus typo 1 <220>
<221> MOD_RES <222> (3)..( 3)The following examples illustrate preferred methods for

prepanng the compositions of the invention and utilizing these compaositions to induce
antibodies to Tat proteins of the virus in an immunized host. These examples are

illustrative only and do not limit the scope of the invention.

10 A. Synthetic Peptide and Conjugates
The synthetic peptides were synthesized by solid phase
synthesis on derivatized polyethylene supports [R. M. Valerio et &/, Int. 1, Peptide
Res., 44:158-165 (1994)]. Immunizing peptides were synthesized with an amino
terminal Cys being incorporated to facilitate coupling to a carrier protein and an

15 amidated C-terminus. Detector peptides were synthesized with an amino terminal
biotin-Ser-Gly-Ser-Gly- sequence [SEQ ID NO: 27] and a free acid function at the C-
terminus for use in ELISA assays for detection of reactivity and cross-reactivity.
Immunizing peptides, covalently conjugated to diphtheria toxoid (DT) carrier protein
via the cysteinyl side chain, with a peptide-carrier ratio of 5-8 [A. C. J. Lee et al.,

20 Molec Immunol,, }7:749 (1980)], were purified by high pressure liquid
chromatography (HPLC) to greater than $5% purity by analytical HPLC and mass
spectrometry, with detector peptides being used at greater than 50% punty.

B. Immunizations
The peptide conjugates were taken up in purified water and

25 emulsified 1:1 with complete Freund's adjuvant {CFA) or incomplete Freund's
adjuvant (IFA) [ANTIBODIES - A LABORATORY MANUAL, Eds. E. Harlow and
P.Lane, Cold Spring Harbor Laboratory (1998)]. Total volume per pnmate was 1
ml, and this contained 100 pg of peptide coupled to DT.




<223> xaa can be Arg, Lys, Ser or Aan c220> <221> HOD_RES <2I12> (5)..(5)
<223> Xaa can be Glu or Asp <220> t221> HOD RES <222> (H) .(8) <223> Xaa
can be Lya or Aan <400> 9 Asp Pro Xaa Leu Xaa Pro Trp Xaa 1 5 <210> 10
<Z11> 10 <2| 2> PRT <2l 3> Numan i mmunodefi ciency virus type 1 <220> <2z1>
HoD Ras <222> (2) .(2) <223> Xaa can be @y or Ala Page 5 01 COct ober 2004
c400> 10 Lye Xaa Leu Ay lle.Ser Tyr Gly Arg Lys 1 5 10 <Z10> 11 <21l > 8
<212> PAT <213> Human tnmunodeficiency virus type 1 <t 00>010¢teger2{04 e
Ser Tyr Cy Arg Lye 1 5 <210> 12 <211> 260 <2| 2> PRT t 213> Human

I mmunodefieiency virus type 1 <220> <22| > HOD RES <22T> (1)..(1) <223> du
| e attached to OnaK (HSP70) c400> 12 Qu Pro Val Asp Pro Arg Leu Gu Pro
Trp Lye Ay Ser Qu Pto vVal 1 5 10 15 Asp Pro Arg Leu Gu Pro Trp Lye Ay
Ser Glu Pro Val Aep Pro Arg 20 25 30 Leu Qu Pro Trp Lye Gy Ser Qu Pro
Val Aep Pro Arg Leu Gu Pro 35 40 45, , Trp Lys Gy Ser Cu Pro. Val Asp
Pro Aen Leu Gu Pro Trp Lye d yRQGFUSB}O@@YSSéQl“G”QPEPPgaV@FCME%SP?WYAMC Leu

GQu Pro Trp Lye Giﬁ"nm%fcdqdm aEtrié?:n %MF@as%o\ﬁl SERAI ﬁ{nﬁtde‘%relc% tﬁ éﬂc Pro Trp
P 95 Cu pro Trp Lys y

Lye Gy Set Au Pro Val Aep Pro 85 90 Aen Leu Ser
"Gu Pro Val Aep Prmmggzing paptidg with ¢g inigsintramuspylys (Fygniegjion @it) cwiigagling Pro Val
Asp Pro Ser Leu GCFAPJnQ aIﬁtﬂeduXﬁ Mogl%pZ &ggks with conjugate in IFA. A pre-bleed was
5 drawn before the first injection and larger bleeds were taken 3 and 5 weeks after the
boaoster injection.
C. ELISA Titers
. ELISA assays were performed as described by HM. Geysen ef
al., Proc Natl Acad. Sci. USA, 81:3998 (1983). Antibody titer was the reciprocal of
10 the serum dilution that resulted in an absorbence 1.0 OD units above background.
The geometric mean titer {GMT) for 2-3 serums was calculated for each response, or
single serums only were available for some monkey immunizations.
ELISA results for this assay in rabbits vs. monkeys are shown
in Figs. 1A and 1B, respectively. The ELISA results demonstrated that the pnmate
15 antibodies to the immunogen incorporating Epitope I were reacting with the sequence
-Asp-Pro-Arg,-Leu-Gluy-Pro-Trp-Lys,,- [AAS-12 of SEQ ID NO:15]. As discussed
below, the positions 7, 9 and 12 represent common variants of this Epitope 1 peptide
recognized by primates.
D. Analysis of amino acid sequence diversity within the epilopes
20 HIV-1 Tat first exon sequences were retrieved from GenBank
and the Los Alamos Human Retroviruses and AIDS databases [HUMAN
RETROVIRUSES and AIDS 1996, published by the Theoretical Biology and
Biophysics Group of the Los Alamos National Laboratory, Los Alamos, NM, and
additional sequences kindly obtained from GenBank by Esther Guzman of the Los
25  Alamos Laboratory]. Incompiete sequences and sequences with stop codons or base
deletions leading to a frameshift were deleted, as were obviously identical repeat
sequences from the same isolation. Vanations of amino acids at the positions within

the epitopes were recorded and tabulated.
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Pane a
Ay
Pro

Leu
Trp
Ser
Gly
Gly

Lys
Leu
380

<222>~ (1)..

Aep Pro
Leu Cu
Trp Lys
Ser Cu
Cct ober
Pro
Asp
Aep
Leu

Pro
Pro
Au
Lya
Glu
Val
Aan
Pro
Ay
Pro
Val = Aep

. Asp

<2l 2> PAT <2| 3>

65 .

01 Cctober 2004 Gy Ser Glu Pro Val

Aep Pzo Ser Leu GQu Pro Trp
pro Val Asp Pro Ser Leu Clu Pro Trp Lye Ay Ser
| 60 Pro Lys Leu Qu Pro Trp Lys Ay Ser Qu Pro
175 Gu Pro Trp Lye Cy Ser Clu Pro Val Aep Pro
19D Lye Gy Ser Gu Pro Val Aep Pro Lye Leu Gu
205 Lye Ay Leu dy Ile Ser Tr Gly Ar% s Ser
Z20 _ Gly | 1le ser Tyr Gly Arg qﬂySer
Ser 22S 230 235 240 Tyr Gy Arg Lys Ser Gly Ser Lys cly
Cy Arg 245 250 255 Lye Ser Gly Ser 260 <2l 0> 13 <211>
Human i mmunodeficiency virus type 1 <2Z0> <221> |foo_RS
(1) <223> Clu ie attached to DnaK (HSP70) <400> 13 Ju Pro Val
Arg Leu Qu Pro Trp Lye dy Ser Gu Pro Yal 1 5 10 15 Aep Pro Arg
Pro Trp Lye Gy Ser Qu Pro Val Asp Pro Arg 20 25 30 Leu Gu Pro
Gy Ser Gu Pro VaFE AspimgeripEipst-Begc@iiiiesdietyegbVagemgs Trp Lye Gy
Pro Val Asp Pro Asn Leu 01
2004 Ser Gu Pro Val Ae}!"xgl5 31 e J&lgﬂé_aé%e% é%%ﬁv{%% t,é?%bger Gu
70 75 SOEMSA OﬂShﬁ @n@wneqywe@dmmwewepwyeomsﬂ@@m@m Pro Val

00 10 1/ ReRErHar 0 RSB PPt R Bl o "pr o

u Pr Aep Pro Lya
115 120 125 Pro Trﬁ Lercﬂany@e#S@mmro Val Aep Pro Lye Leu Clu Pro
130 135 140 Ay Ser d Ur Qr 8 Tnbes Wepp LYE Oy
| 45 150 155 160 Pro Val grc?’ C¥e Lg%“lc?é céro Tr&q{) ey Ser du

Aep 165 wui%fepmmmekﬁeﬂewmm rmoemwrpbymma@aptﬂ@ém AMESRYS|  Aep

Leu 180 1 r ﬁrnq, Aen Leu
Trp 195 %‘% %[gjgndb‘lc@nsgfvguo-ﬁ npl'lgig’l’grpgotgﬁ{ fr&th 59 YQ’LI ﬁf@eignﬁtgn Pro Trp

Ser 210 23% &@@ded)mrmeawaﬁf» naeB qiqde(lna\nmeveuve@iqyaww forthe Aen Ay Ser
val ixgeﬁ 28 hoper2nd hO rSER (RGN TR nCGhibul 01 g, Aan Cly Ser Gu Pro

Pro
The top row of Tables 11 and Il indicates the consensus

Ser Qu
Val Aep
Pro Lya
Gu Pro
Lye Ay
Lys Gy
Leu Gy
Il e Ser

| 30
1d5
Leu
Trp
Ser
Leu
Ile
Tyr

135
150
165
1B0
195
210

140
155
170
185
200
215

sequence for maximal frequency. The middie rows contain the percent incidence of
amino acids found in greater than 5% of sequences at each position, if muitipie. The

bottom row of each table is the total incidence including amino zcids occurming in

15  greater than 5% of sequences, if multiple. All of these selections in Table II create
antigenically distinct epitopes (<25% cross-reactivity); and all of the selections in
Table 11, except for the entries under amino acid 4.
Table II
Epitope I - 294 B clades
20 Val, | Asp, | Prog Arg, Levy; | Glu, | Pro,, | Trp,, 1| Lys,
Arg (73) Lys {(96)
Lys (12) Asn(2)
Ser (11)
Asn (4)
100% | 98% 100% | 100% 100% | 100% | 100% | 100% | 100%

40



245
260
275
290
305
Au
Aep
Leu
Trp

250
26S
280
295
310
325
Pro
Clu
Aan

25S
270
28S
300
31S
330
Lye
Pro
Ay

Leu
Trp
Ser
Val

320
335
Leu
Trp
Ser

Au Pro
Asn Cvy
Au Pro
Asp Pro
Ser Leu
?age 8
Au Pro
Aen Ay
370 375

Trp Aan Ay
Ser Qu Pro
Val Aep Pro
Ser Leu Glu
Gu Pro Trp
01 Cctober
Trp Aen 340
Ser Cu 355

Ser

Ser

Clu Pro Val
Val Asp Pzo Ser

Asp Pro Asn
Leu du Pro
Leu Gu Pro Tzp Aen Oy
Pro Trp Asn Cly Ser Glu Pro
Aen,Cy Ser Gu Pro Val
2004 Pro Trp Aen Ay Ser
345 350 Gy Ser A u PPd Qelirbepdltd
360 365 Pro Vsl

Asp

Leu
Trp
Ser
Val
Pro

Clu Pro
Asn Ay
Gu Pro
Asp Pro
Lye Leu

Glu Pro Val

0 Lya

Aep Pro Lye Leu Cu Pro

380 <210> 14 <211> 13 <212> PRT <213> Human

i mmunodeficiency virus type 1 <220> <221> HOD RS <222> (1)..(1) <223> Cye
ie conjugated with Di phtheria toxoid <220 <221> HOD AES <222> -(13)..(13)

<223> Lye ie attached to an am de.

<400> 14 Cys Cdy Ser

. Ser Tyr Ay Arg Lys 1 5 10 <210> 15 <2| IblgBl <217>" PRT <213> Hunan

I mmunodeficiency virus type 1 ¢

Pro Trp Lya H e
Tyr Cye Lye Lye
Gy Leu dy lle
Ala Pro Cn Aep
Page 4 01 oct

25

Lye Cly Leu Ay ITe

40@5,1011?511—@4Ng BlcB§R Val Aep Pro Arg Leu Gu
Pro—Gy Ser 1 5 10 15 Gn Pro lye Thr Ala Cve Thr Aen Cye
Ok PrepPherd0 [26030 H BelYpcl,n Valer£Ys RS A&, Thr| Lye
SEr Jyr— Gy 3514645 g tye—tys—Arg—AFg—SArg—Arg Arg
¥ @n T+r 50 (386060 H e d ONv4f6)Ser Led Ser |y (B 65 7p
bifét  p004
(n!e]) Lys (14) Asp (14) Lys (13)

Ser (5)
100% | 100% | 100% | 98% 96% | 100% 98% | 100% | 100%

As shown in Tables [I and I, primate-recognized Epitope |

has a potential 16-fold antigenic polymorphism, but one major antigen exists for the B

clades and another major antigen exists for the non-B clades. Five other variants

account for greater than 95% of known Tat variants. See Tables IV and V; sequences

indicated with an asterisk are represented in both B and non-B clades.

Table IV - B Clades (294 sequences)

Primate epitope sequence SEQ ID NOs | Incidence Percent
Incidence
ValAspProArgleuGluProTrpLys AA4-12 of SEQ 220 75
. IDNO: 15
ValAspProLysLeuGluProTrpLys* AA1B5-193 of 35 12
SEQIDNO: 12
ValAspProSerLeuGluProTrpLys AAL20-127 of 20 7
SEQ D NO: 12
VaiAspProAsnLeuGluProTrpLys* AAS55-63 of 7 2
SEQID NG: 12
Total: 282 | Total: 96
ValAspProArgLeuGluProTrpAsn 28 1 <1




<210> 16 <21l > 12 <212> PRT <213> Human i anmunodeficiency virus type 1 <220>
<221 > <222> <273> <2Z0> <22| > <222> <223> <27Z0s <221s <222> <223> <Z20>
<221 > <227Z> <223s HOD AES (3) .(3) Yaa can be Arg, Lye) Ser or Aen NOD RES
(5) ((5). Xaa can be clu or Aep NOD AES (81_.18) Xaa can be Lye or Aen

HOD RES (12)../12) Ser ie attached to an am de <40D> 16 Aep Pro Xaa Leu Xaa
Pro Tzp Xaa H|e Pro cly Ser 1 5 10 <Z10> 17 <211> B <212> P T < 13> man

i munodefi ei ency virus type 1 <220> <221> NOD_AES <222> ( 9y Ogteper Aep
ie optionally nodified with a |ower alkyl or al kanoyl <220> <221> HOD_RES
<222> (B) .(8) <223> Lye ie optionally am dated Pace .G 01 October 2004
c400> 17 Asp Pro Arg Leu Qu Pro Ttp Lya 1 5 <210> 18 <211> 8 <212> PAT

<21 3> Human i munodeficiency virus type i <220> <2Z1> MOD RES <222> (1)

. (1) <223> Aep is optionally nodified with a | ower al kyl or al kanoyl <220>
<2T1> MOD_RES <222> (8) .(8) <223> Asn is optionally am dated <400> 18 Asp
Pro Asn Leu G u pro Trp Asn 15 sz;l@y-lTQOkQﬂaﬁEQSQEHWCQRT <Z13> Human
i mounodei ci eney virus type 1.<220>

Primate epitope sequence SEQ ID NOs. | Incidence Percent
Incidence
ValAspProAsnLeuGluProTrpAsn AA227-235 of 36 64
SEQ ID NO: 13
ValAspProLysLeuGluProTrpAsn AA344-352 of 8 14
SEQ ID NO: 13
5 ValAspProAsnLeuAspProTrpAsn 29 6 11
ValAspProAsnLeuGluProTrpLys* AAS55-63 of 3 5
SEQ ID NO:13
ValAspProLysLeuGluProTrpLys* AA185-193 of 1 : 2
SEQ ID NO: 12
Total: 53 Total: 95
ValAspProSerLeuGluProTrpAsn AA279-287 of 1 2
SEQID NO: 13
ValAspProSerLeuAspProTrpAsn 30 1 2
10 ValAspProAsnLeuAspProTrpLys 3] 1 2

Table VI shows the poor antigenic cross-reactivity of the
position 7 variants of Epitope I, the antigenic distinction of the position 9 variants and
the extreme lack of cross-reactivity of antisera to GluProValAspProAsn,LeuGlu,
ProTrpAsn,; [AA225-235 of SEQ ID NO: 13] with GluProValAspProArg,LeuGlu,

15 ProTrpLys,, [AA 2-12 of SEQ ID NO: 15} containing variants at both positions 7 and

12. Tt further shows antigenic distinction of Glu9 and Asp9 variants




<T21> MOD_RES <227> (1) .(l) <223> Aep ie optionally nodified with a | ower
al kyl or al kanoyl <220> <2Z1> MOD RES <222> (8) .(8) <223> Lys ie
optionally am dated c400> 19 Asp Pro Lya Leu Qu Pro Trp Lye 1 5 <210> 20
<211> B <212> PAT ?age ~=. 01 Cctober 2004 <213> Huroan i munodefi ci ency
virus type 1 <220i <221> MOD_AES <222> (1)..(1) <223> Aep is optionally
modi fied with a | ower alkyl or al kanoyl <220> <Z21> MOD RES <222> (8) .(8)
<223> Lye la optionally am dated <aoo> 20 Abp Pro Ser LelP COstoRes Lye 1
S <210> 21 <211> 8 <212> PRT <2l 3> Human i nmunodefi ciency virus type 1
<220> <22| > MOD_RES <222> (1)..(1) <223> Aep la optionally nodified with a
| ower al kyl or al kanoyl <220> <22l > MOD RES <222> (8) .(8) <2Z3> Lye is
optionally am dated <aoo> a Aep Pro Aan Leu Gu Pro Trp Lys 1 5 <210> 22
<21l > 8 <2l 2> PAT <213> Human i mmunodeficiency virus type 1 c220> <221>
MOD.RES <222> (1) Tale /1 <EREA Beepivitg obipbikenattibarumD@iEpitest Minhlinggchomer al kyl

or al kanoyl

Page 12 Detector peptides with Tat amino acid positions 7, 9 and 12 Variations

Imm_unogcn Detector peptide epitope sequence
epitope Titer (% of titer of self peptide)
5 sequence
GluProVal GluProVal GluProVal GluProVal GluProVal
AspProAsn, AspProAsn, | AspProArg, AspProLys, AspProSer,
LeuGlu,Pro LeuGlu,Pro LeuGlu,Pro LeuGluPro LeuGlu,Pro
TrpLys,, TrpLys,, TrpLys,, TrpLys,, TrpLys,,
10 |[AAS3-63of |[AAS3-630f |[{AA2-120f [[AA183-193 |[AAI05-115
SEQ ID NO: SEQIDNOQ: |SEQIDNO: |[ofSEQID of SEQ ID
12] 12) 15) NO: 12) NO: 12]
115,000 (100) | 25,000 (21) | 24,000(20) | 24,000 (20)
GluProVal GluProVal GluProVal GluProVal
AspProAsn, AspProAsn, AspProAsn, AspProArg,
15 LeuGluyPro LeuGlu,Pro LeuGluyPro LeuGluPro
TrpAsny, TrpAsn,, TrpLys,, TrpLysy,
[AA225-235 {AA225-235 [AA53-63 of [AA2-12 of
of SEQ ID of SEQID SEQID NO: |SEQIDNO:
NO: 13] NO: 13] 12} 15]
157,000 (100) | 23,000 (15) | 2000 (1)
20 GluProVal GluProVal GluProVal
AspProAsn AspProAsn, AspProAsn,
LeuGlu,Pro LeuGlugPro LeuAsp,Pro
TrpLys,, TrpLys), TrpLys),
[AAS53-63 of [AAS53-63 of | [SEQ ID NO:
25 SEQ ID NO: SEQID NO: {32)
12] 12]
163,000 (100) | 6000 {4)




01 Cctober 2004 <2zo> <221> HOD RES <222> (8) .(e) <223> Aen ie optionally
am dat ed <aoo> 22 Asp Pro Lys Leu Clu Pro Trp Aen 15 <210> 23 <211> 8
<212> PRT <213> Hunman i mrunodefi oi ency virus type 1 c220> <221> HOD RES
<222> (1)..(1) <223> Aep is optionally nodified with a |ower al kyl or

al knnoyl <220> <221> HOD_RS <222> (8) .(8) <223> Aen is optionally am dated
<400> 23 Aep Pro Aen Leu Aep Pro Trp Aen 1 5 <210> <211 > <212> <213> <220>
<221> <222> <223> 24 8 PRT Human i munodefici ency virus t@péatopei2@eds (1)
.(1) Aep ie optionally nodified with a | ower alkyl or al kanoyl c220> <221>
HOD RES <222> (8) .(8) <223> Aen ie optionally am dated <400> 24 eaae :~

01 Cctober 20d4 Aap Pro Ser Leu Qu Pro Trp Aan 1 5 <210> 25 <21l > |l a <212>
PRT <2l 3> Human i mmunodeficiency virus typo 1 <220> <22| > HOD_RES <222> (1)
. (1) <223> Lya can be optionally nodified with a |over al kyl or al kanoyl
<220> <2l 1> HOD_RES <222> (2)..(2) <223> Xaa can be Gly or Al a <40D> 25

Using the same procedures outlined in Example 1, the incidence of
amino acid sequence variation for 294 B clade and 56 non-B clade HIV-1 Tat
sequences was determined within the Epitope 1I boundaries of antibody binding in
monkeys. The results are reponted in Tables VII and VIIL. The top lines of the tables

10 contain the consensus sequence. The middle lines contain the percent incidence of
amino acids found in greater than 5% of sequences at each position, if multiple. The
bottom line shows the total incidence including amino acids occurring in greater than
5% of sequences, if multiple. The amino acid variants at Tat position 42 were
antigenically cross-reactive.

15 Teble VII

Epitope H- 294 B clades

Lys, | Gly, Leu,, | Gly,, | lle, Sery | Tyry | Glyy | Argy | Lyse
Gly (72)
Ala (28)

100% | 100% 99% 99% | 100% | 98% {99% 100% | 99% 160%

Table VIII
20 Epitope II- 56 Non- B clades

Lys, | Gly, Leu,, | Gly,, | lie, Ser, | Tyr,, | Gly, | Arg,y | Lysg

100% 1 100% 100% | 99% | 100% | 95% | 100% | 100% | 98% 100%

As revealed in Tables VII and VIII, Epitope Il shows almost complete

antigenic conservation
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Lya Xaa Leu Ay Ile Ser Tyr Gy Arg Lye Ay Ser Cy Ser 1 5 10 <210> 26
<2l 1> 8 <212> PRT c213> Human i nmunodefi ci ency virus type 1 <220> <221>
HOD REs <222> (5)..(S) <223> Xaa can be G u or Aep <aoo> 2s ., . Asp Pro
Aen Leu Xaa Pro Trp Aen 1 5 <210> 27 <211> 4 <2l 2> PRT <213> Human
i munodeficiency virus type 1 <400> 27 Ser dy Ser Ay 1 <210> 28 Face 14
01 Cctober 2004 <211> 9 <212i PRT <213> Human i nmunodef | ci en virue type 1
<aoa> 2a Val Asp Pro Arg Leu Clu Pro Trp Aan 1 5 <2|0> 290k@H¥ obey 2084o> pPRT
<213> Hurman i munodeficiency virus type 1 <400> 29 Val Aap Pro Aen Leu Aep
Pro Trp Aen 1 5 <210> 30 <21l > 9 <2l 2> PRT <2l 3> Human i nmunodefi ei eney
virus type 1 <400> 30 Val Aap Pro Ser Leu Asp Pro Trp Aan 1 S <2/0> 31
<211> 9 <212> PRT <2l 3> Human i nmunodeficiency virus type 1 <400> 31 Val
Aap Pto Aan Leu Aep Pro Trp Lye 1 5 <2|0> 32 <21l > 11 <21Z> PRT <213> Human
I mmunodeficiency virus type 1 <a00> 32 Clu Pro Val Aap Pro Aen Leu Asp Pro
Trp Lye 1 5 10 <210> 33 <21HLISAGess@Viid of Ridhkeyagreiuls to Epitope II immunogen on

detector peptides with Tat Gly,; or Ala,, (variant) within the detector sequences were
measured and reported in Table X below. See Figs. 2A and 2B for a graphical

comparison of results in rabbits vs. monkeys, respectively.

5 Table IX
Immunogen epitope Detector peptide epitope sequence
sequence Titer (% of titer on seif peptide)
LysGlyLeuGlylleSerTyr | LysGlyLeuGlylleSerTyr | LysAlaLeuGlylleSerTyr
- GlyArgLys GlyArgLys GlyArgLys
10 [AA41-50 of SEQ ID 1 [AA41-50 of SEQ ID [SEQ ID NO:33]
NO: 15] NO: 15]
25,000 (100%) 19,000 (76%)

EXAMPLE 3. DEVELOPMENT OF HUMAN MQNOCLONAL ANTIBODRY
JREATMENT FOR ASYMPTOMATIC HIV-1 INFECTIONS
Commercially available antibody humanized mice are immunized with a
15 suitable amount of the Epitope I immunogen: Cys-Gly-Ser-Lys-Gly-Leu-Gly-Ile-Ser-
Tyr-Gly-Arg-Lys-amide [SEQ ID NO:34] coupled to diphtheria toxoid carrier
protein. Hybriddmas are screened on biotin- Ser-Gly-Ser-Gly-Leu-Gly-Ile-Ser-Tyr-
Gly-Arg-Lys-OH {SEQ ID NO: 35] on streptavidin-coated plates, and an IgG
monoclonal antibody with subnanomolar binding affinity and no binding to
20 complement receptors 1s selected. Specificity is confirmed on recombinant HIV-1 Tat
protein.

Since the monoclonal antibody is directed to a non-self antigen, a
conventional pre-clinical production, purification and safety testing is anticipated.
Human monoclonal antibodies have a half-life of 20 days in man vs. the 18 hours half-

25 life of OKT3, 2 mouse monoclonal antibody which is extensively consumed on

internal CD3. Daily doses of 5 mg OKT3 maintain trough levels around 1
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01 Cctober 2004 <213> Human i nmmunodeficiency virus type 1 <400> 33 Lya Ala
Leu Gly Ile Ser Tyr Gy Arg Lys 1 5 10 <21 0> 34 <2|1>'13 <Z12> PRT <213>
Human i munodefiei eney virus type 1 <2Z0> <221> NOD_R8S <222> (13)..(13)
<223> Ctermnal Lya |le amdated . <400> 3d Cya Cly Ser Lya Ay Leu Gy lle
Ser Tyr Ay Arg Lye 1 5 10 <210> 35 <21l > 12 <21Z> PRT <213> Human
i mmunodef i ei ency virus type 1 <220> <2Z1> TIOD_RES <22b (1)..(1) <2Z3>
biotin ie attached to N-term nal Ser <400> 35 Ser Ay Se01dPgtabei 2604 7l e
Ser Tyr Gy Arg Lye 1 5 10 <210> 36 <211> 4 <2| 2> PRT <213> Human
i munodeficieney virus type 1 <2Z0> <221> HOD_RES <222> (1) .(1) <223>
Ei otinis attached to Ser <40D> 36 cane io 01 Cctober 2004 Ser Ay ser
y 1 <210> 37 <211> 9 <212> PAT <2| 3> Hyman .i.mun | cie i fype 1

0> Zool > HOTREGEISLE i Thin oo doRr s MR RATR] AP by JEC
<220> <221> MODanticipated e suffikient(t0 maie?Bsmila sroughnletods, Eigteaer thie fifty-fold

molar excess over the estimated maximal circulating levels of up to 1 ng/ml for HIV-1

Tat protein in infected subjects.

S Control of plasma viral loads is now an accepted criterion of efficacy

for HIV-1 treatment. The efficacy of an anti-Tat monoclonal antibody can be rapidly

determined in asymptomatic HIV-1 infected subjects, initially with a four week course

of treatment. This protoéol is useful in untreated patients, in patients that have failed

in HAART protocols for various reasons, or in patients controlled by HAART
10 therapy, with withdrawal of this therapy for 4 weeks (viral loads rebound rapidly if

HAART is stopped). A 2 to 3 log reduction in plasma viral loads to below the LOD

(50 viral RNA copies/mL) supports monotherapy with the monoclonal antibody,

which is evaluated over a longer time-span. Reduction over one log (90%), but not

below the LOD suggests the use of the monoclonal antibody as a component in

15 therapy.

EXAMPLE 4 - DEVELOPMENT OF A UNIVERSAL YACCINE TO PREVENT
PROGRESSION TO AIDS IN SUBJECTS
A. Construction of a Synthetic Gene
Fig 3A illustrates a synthetic gene encoding four copies each of

20 the four polymorphs of Epitope I detected for the rabbit antibody response, plus four

copies of Epitope 11, expressed in E. coli as a linear fusion protein with E. coli DnaK

(HSP70). This expressed protein contained all the antigenic epitope§ when tested in

ELISA with epitope specific rabbit antiserums. However, when used to immunized in

rabbit or monkey, all Epitope I variants were immunogenic, but Epitope II was not.

25 Thus, Epitope Il is best used as a synthetic peptide canjugate coupled to an

appropriate carrier protein.
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<220> <221> NOD_AES <222> (9) .(9) <223> Xaa can ba Lye or Aen and can be
optionally am dated <400> 37 Val Asp Pro Xaa Leu Xaa fro Trp Xaa 1 5 <210>
38 <211 > 11 <2l 2> PRT <213> Human i mmunodefi ei ency virus type 1 <22D> <221>
NOD RES ... ... <22z> (1) .(1) <Z23> Xaa can be G u or Aep <220> <22|>
NOD_RES <222> (6)..(6) <223> Xaa can be Arg) Lys, Ser or Asn <2Z0> <22| >
NOD _RES <222> (8) .(B) <223> Xaa can be G u or Aep Page ii 01 Océ 8 r
2004 <220> <221> HOD R5 <222> (11)..(l1) <223> Xaa can be 9y@cigPen 004 g
can be optionally am dated <d00> 3S Xaa Pro Val Aep Pro Xaa Leu Xaa Pro Trp
Yaa 1 5 10 <210> 39 <21l > 4 <212> PRT <I 13> Human i nmunodefi ei eney virus
type 1 <d00> 39 0Oly Ser dy Ser 1 Page 18 /NM N /N6/N /N /NO/ NN 0/ Ns
INO/ N /NCM NM N /NM/N< Ot/ N /Np/ N / N9/ N<

/I N/ NS/ Ns/ N9/ NM N N/ Ns/ NM Ns/ NM Ns/ NOt / N9/ N

M N /N Ns/N N3/ NN Nt /Ns/NN N /NG NV:/Ns/NV: /NN / NVW NSt / Nt/ Nt/ NNt/ Ne/ N
Nc/ NN N N/ NN N N4/ N/ N4/ NF4/ Nagd BBIpliastiases/aNgrdNaetava@dy syihetid GeoeConstructed

(?HO7" 7@ ~??s???22~22X2X <<8<22<| .<n<80>x < <>SX < <0< >
<px8>xx<88| >0<p8xt>?>?§2§’8§actﬁ<§ g%%@gf%ﬁ%éé’%@”’feﬁfgg%ﬁé@xg?@%é%giﬂ@gx~8<<>
<X XXX X <>a<?<pX ?x xpakanc?ptpsayixinahie Epipek Rindaciesfecdgnizpdm pamaes:<p>???2?2@ 8P On| q
O??22??2?T?2??2x>??28>X ?pX<OX <Xz @ 2X# . <8PX% | <p80sX 2=D X <gh < 88~<8<px>X<8p
XX 8| 8x<<p8~p<<xx’?x’?xp0~p<?%b§£}ég'£§) %B%B%%B@?ygz‘?igg8§%§éﬁ@a> <p;

<| ~pag<<p?np| 3" 3?<x?x<>p; RI-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Lys-R2 [SEQID NO: 19]

<pri<p|&| 87<<p??>0| p Oa| x88Ri:z0) FRAYI TR R brsip-RINRT REYIDNG: 21 77P7 77@
ZC| 1 9&,

>??2(??A<~?| p?<?’ ?2<??~x 8x <>Kk1-85p?Pra-82}-Rou< G- PrpJopek psRB 2 ISESBIDMN29] 08 <~~?x x 8ax
p8x8>px<<p08| <xX XX A enPro.Cert e CluPro.Trn. A cn. 24
808x<>px8<p<0<| xx888<pxXx| p?‘b%s&gr 85<°2 gbgupdgg&ﬁ'b%<[<S§9pl>l<)xl§)gp20‘}x’?x8>x<<<?<
Opxyxp| p0?x<x8>p8?<<?<px OxPpAsBrot Bn-LeuXBuRR<frrd|yxB2 0KEQ ID NO: 21]

<| c8x?>?Xx8?<gp>><pX; A ProAcnt oG Bra T, A cn. :

| xp8<| <30x?><<x<<<8><pX| ppf‘bg%irgfg]nx]?e& %g?xirgﬁafsﬁga@%%@p%?‘fsga6’)‘<d<x>8<x88x

??? cOGt" y : - .
W7 22wW2<22| 222> DSEH9RT L3EqusTsss Ae scpsied by dipeptide spagers containing Sly andlor 3¢ <x| x88

x! x < 08>8<xxp?x<eesiflues?Begehe is @G erablodas desctikeld xnyP.C. Stemmer ef al., Gene, 164:49
XOp<<xxx?>X| | | 8“‘?6’%@8%@ >ﬁ)>p§2$ﬁ8>5>61 ot Efg{]ﬁ’&%ﬂ&ﬁgﬁ@%ﬁmﬁm@f@&@& axx<>x

g Xppx0xxaxx<x~p| Xp axx| x| | xpglxx XXX>X

x>X8x>8xa8x>xK| 3" Wil 2xmysteotd iy ryerizpsasecsypthesizeh algrpovish twosnd 50-mers. The 60-

;;2§§~X<8<X>X| | 1 >? 5 sraas flacbsires dader Rybadising cdnfitidnsand potymerase chamm ~ X <??@ p><

reaction (PCR) is used to fill in the sequence and amplify it. The end 50-mers are then
added and the assembly completed by PCR, with isolation of the full length gene on
agarose gel. The gene is sequenced and found to have the correct sequence within the
20 actual epitopes. A similar heptavalent gene m&y be constructed by eliminating the
rare vanant R1-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Asn-R2 [SEQ ID NO: 24).
B. Expression of the Fusion Protein
This gene described above is then excised with restriction
enzymes and inserted into a suitable expression vector containing, in frame, the
25 sequence for diphtheria toxoid (HSP70). E. coli are transfected and colonies
expressing the protein are isolated. The isolated colonies are grown and expression is
induced. Protein from colonies expressing the fusion protein are identified. The

resuiting protein is purified utilizing conventional methods.
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zt ni c] X] ca] c"a\/] cal] ca] c™aV]ca] caV] ca] caV] ca] ca] ca] ca] c™a] c”aV]ca]ca] ca]ca]c
aV] ca] ca] ca] caU] ca] ca] ca] ca] cal] ca] ca
ov@Twz| vpke_ZTV] ca] ca] c”aV] ca] ca] c”aV] ca] caV] ca] ca] cal] ca] caV] ca] cal] ca] ca
Ul ca] ca] c*aV] ca] ca] c*aV] ca] ca] cal] ca] ca] ca] ca] c*a+2GNdk" - FM qt 036FLpx~xqkd”
WXe ZTU]ca U c”aU ca W]caU ca W] cal ca UV]ca]ca]caV]ca]ca]ca]c”a
V] cMaV] ca] caV] ca] ca] c”aV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca}
EYR&&&&O' (1)))*,f,-. A/ #4m45888%vqkf a&\/] cal] caU] ca] ca] cal] ca] ca] ca] ca] ca] ca
] ca] ca] cal ca] ca] ca] gac]’ 21?] calcalc 1%&? U]%U]nmaou]ea{\@,ﬂoggmrﬁﬁ]mgl cal] ca] ca
8c: nally prepared as a con_;uga;e of s et!c
. <A<<E===K??0@ @ Do DR JEX SRRt apowjmcaiicall ca) ¢
aU] ca] cal] ca] cal] c:‘?ﬁal.)] cgar%% o s) E%M’é%]l@a]eca] ca] ca?gg?ﬁcﬁga%’ca] ca% ca]U]ca] I:a
] ca] ca] ca JJJ>KKKLALLMYMVIVAKINNL Ot £2005P
QNQQQRZRRRRNSz Bpkf s 2), or }ca] ca a’ﬁ caf'cpé‘]‘ﬁ‘ﬁ‘] Vdbchivadscaleaty] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] cafcaff%‘g? sy an U]uwr]mardaibr%%ﬁﬁTTl-rrLT"TgTTTUUUV
VWHYZ[[[[H\\E] *"J__~ytoj e’ [ka a[PVaJ]ﬁ@;]uQ ] ca] ca] ca] ca]ca]ca]c
a] cal] ca] cal] ca] ced;Jhg,a a] caﬁ]l&g’] cpa %J}d’L]"@&U}'c’af'&EU}xgaAsn, Lys
O aa(c{ccccccd dcdo Yt pety yariants Yk E {oy@hg},g 8§1]“]cca] ca
Uc i:a] i:a\/{ ca] ca] cafcH|thuir Ga]ccaagl dbadssea]acamsga]”%a] nca] &scnic(a] caa acalhIS(Chqug a] ca]
ca] ca] ca] ca above etermine i in paragraphs A and B
j kkkkk(k, kkk 007 45%’&?’5}'r”s(/%%EEle?e@ﬁm@wlzmmmma;&?nmb?g,]nﬂca] cau]
cal call ca] ca lﬁ‘@a@@@a’wpnﬁhﬂe@m& ca al] cal]
ca] cal] ca] ca] ca] cﬁéﬂaeé]cgﬂ %g vvvzwaxx2 Fe A ISFBFE%? o yittefid caV] ca] ca
] ca] ca] ca] ca] ca] ca] caV] caf 'i "§t ‘8%?@]59@]:&&] m-a]ec:a.} sya];ggkc‘as]nca] ca] ca] ca]
cal] ca] cal] ca] caUf¥engpnal methodology Plates are initially 4;
[ . 4Dnpl KgAC~ysni cé}.}{kﬁea[e %g aké éyg)?a] caj ca "']‘cg’éf%%ﬂj(‘:‘&‘]‘é'&]fcmjﬂpm]:ﬁalﬂ cal ¢
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caf frtwaloéamw@maug@aawmmé) which
Zxr ngb] Xkf a[ ] ca] cdPtareefesaledtEpiopes I and II e
W] caU] ca] caVca] &alksal 3l C%SA’TI"}{C(& calc % & Xjriany cpitone spauancesire a] ca] ca] ca]
ca] ca] ca cfJ. 89gAE37:t ~ysni % apjcaz]:b@c]-ewd mabﬂ,p@]&,%ga thet:
Ul c~a] ca] ca] ca] cfetidena} d‘a]»\ma]rca]deam eddri:h 53h60 & e
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t pevnop" : ~( +~ysnhc] Xkf a[ V] c] calP &4 @é&!]‘t‘a]ﬂwabgm]:ﬁﬁ]twtﬂﬁdaﬁﬂt% ]'caU] caj ca|
ca] cal ca] caj ca] W&a]ma]namisaa].&a]&@], a ca% \5%
[[_i#x\br"]yt 01 deréd kfsadsd £, a ca] ca caU] 2‘] ]’E’ajﬂf?a]lma}:aw cajcalc
a] c*aV] ca] cay] %EL @} gn F{'ﬁ]f’s et P@a]«sahmﬂ]ﬂ] S
; 0s% cf <’7~yt ni d af4$¢@q&mbMQa]&aw ]2§ % ca] cat{/chaU] caV]ca]ca
\4 ca] caV] ca] cal]. m]zza,y]_fg\@]fu U] ca] ca] cg‘r ao?ca? E'J}Ee‘ciOPcExwln}nhpnmyGyt
WV] calU] ca WV caU] ca ) l@] UFeiwes bekenal,coAdhaad gau]Lc,a]
Ul c”ral] ca 0 20 Epitope I, when Y,is Lys and 2
when Y, is Ser and Zz

e o
1215 Lys; and titer of 4 ,000 to Epitope I,
1218 Lys. Titer 1o Epitope 1I was 700, indicating that this €pitope

Immunization as a synthetic peptide coupled 10 a carrier.
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I

a] ca] caU] cal] cal] cg

To follow the titer and specificities of antibodies induced following
immunization with the vaccines of this invention, an assay method may be employed.
5 In one embodiment of such as assay, peptides containing the primate-recognized
Epitope I sequences reported in Example 1 {depending on the composition of the
immunizing vaccine) are used to develop kits measuring titers and reactivity patterns
of antibadies in vaccinated subjects.
These peptides are synthesized with Biotin-Ser-Gly-Ser-Gly- {SEQ ID
- 10 NO:36] at the N-terminus. Each peptide is coated onto separate avidin coated plates,
with a sequence -Ser-Gly-Ser-Gly- {SEQ D NO:27] serving as a spacer to ensure
that the relevant peptide sequence is external to the biotin binding pocket of avidin.
The plates are then incubated with dilutions of test serum, washed, and the antibody
binding determined with reagent to human immunoglobulin, e.g., goat anti-human
15  immunoglobulin, directly labeled with enzyme. A reagent is employed to react with
the enzyme and produce a colorimetric signal (R&D kit inserts).

Numerous modifications and variations of the present invention are
included in the above-identified specification and are expected to be obvious to one of
skill in the art. Such modifications and alterations to the compositions and processes

20 of the present invention are believed to be encompassed in the scope of the claims

appended hereto.
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wherein R1 is selected from the group consisting of hydrogen, a lower
atkyl, 2 lower alkanoyl, and a sequence of between 1 to about 5 amino acids, optionally
substituted with a lower alky! or lower alkanoyl; and

wherein R2 is selected from the group consisting of a free hydroxyl, an

amide, and a sequence of one or up to about 5 additional amino acids, optionally
substituted with an amide, and
‘ wherein at least one said variant is
R1-Asp-Pro-Arg-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO:17, and the other

said variant is

R1-Asp-Pro-Asn-Leu-Glu-Pro-Trp-Asn-R2 SEQ ID NO:18.

6. The composition according to claim 5, further comprising a peptide in
which R1 is Val.

7. The composition according to claim 5, further comprising a peptide in
which R1 is X;-Pro-Val, wherein X; is selected from the group consisting of Glu and

Asp, optionally substituted with a lower alkyl or lower alkanoyl.

8 The composition according to claim 5, further comprising a peptide
wherein R2 is -His-Pro-Gly-Ser-, wherein said carboxy-terminal Ser is optionally
substituted with an amide. '

9. The composition according to claim 5, comprising one or more additional
sequences selected from the group consisting of:
R1-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO. 19
R1-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Asn-R2 SEQ ID NO: 22
R1-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO: 20
R1-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Asn-R2 SEQ ID NO: 24 and
R1-Asp-Pro-Asn-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO: 21,
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alkyl, a lower alkanoyl, and 2 sequence of between 1 to about 5 amino acids, optionally

substituted with a lower alkyl or lower alkanoyl, and

wherein R2 is selected from the group consisting of a free hydroxyl, an

amide, and a sequence of one or up to about 5 additional amino acids, optionally

substituted with an amide.

10. The composition according to claim 9, further comprising at least seven of

said amino acid sequences.

11 The composition according to claim | wherein said peptides or

polypeptides are produced synthetically.

12. The composition according to claim 1, wherein said peptides or

pelypeptides are produced recombinantly.

13 The composition according to claim 1, wherein one or more of said

peptides is expressed as a synthetic peptide coupled to a carrier protein.

14, The composition according to claim I, wherein one or more of said

peptides is expressed as a multiple antigenic peptide, optionally coupled to a carrier

protein.

15. The composition according to claim 1, wherein one or more of the

selected peptides is expressed within a recombinantly produced protein, optionally fused

in frame with a carrier protein.
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10L3 mycobacterial heat shock protein 70, a diphtheria toxoid, a tetanus toxoid, a

galactokinase, an ubiquitin, an a-mating factor, a B-galactosidase, and an influenza NS-1
protein.

17. A composition comprising;

(a) a peptide or polypeptide of the formula R1-Asp-Pro-Asn-
Leu-Asp-Pro-Trp-Asn-R2 SEQ ID NO: 23, wherein R1 is selected from the group
consisting of hydrogen, a lower alkyl, a lower alkanoyl, and a sequence of between 1 to
about 5 amino acids, optionally substituted with a lower alkyl or lower alkanoyl; and
wherein R2 is selected from the group consisting of a free hydroxyl, an amide, and a
sequence of one or up to about § additional amino acids, optionally substituted with an
amide; and

) at least one peptide or polypeptide of the formula
R3-Lys-X4s-Leu-Giy-Ile-Ser-Tyr-Gly-Arg-Lys-R4 SEQ ID NO: 5, wherein X,z is
selected from the group consisting of Gly or Ala; wherein R3 is selected from the group
consisting of hydrogen, a lower alkyl, a lower alkanoyl, and a sequence of between 1 to
about 5 amino acids, optionally substituted with a lower alkyl or lower alkanoyl, wherein
R4 15 selected from the group consisting of a free hydroxyl, an amide, and a sequence of
one or up to about 5 additional amino acids excluding the basic amino acids -Lys-Arg-
Arg-, optionally substituted with an amide.

18. The composition according to claim 17, wherein said peptides or

polypeptides are produced synthetically.

19 The composition according to claim 17, wherein said peptides or

polypeptides are produced recombinantly

h
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peptides is expressed as a synthetic peptide coupled to a carrier protein.

21, The composition according to claim 17, wherein one or more of said

peptides is expressed as a multiple antigenic peptide, optionally coupled to a carnier
protein.

22, The composition according to claim 17, wherein one or more of the

selected peptides is expressed within a recombinantly produced protein, optionally fused

in frame with a carrier protein.

23 The composition according to claim 20, 21 or 22, wherein said carrier
protetn is selected from the group consisting of an £. coli DnakK protein, a GST protein, a
mycobacterial heat shock protein 70, a diphtheria toxoid, a tetanus toxoid, a

galactokinase, an ubiguitin, an a-mating factor, a -galactosidase, and an influenza NS-1
protein.

24. A pharmaceutical composition comprising a composition of any of claims

I to 23, a pharmaceutically acceptable carrier and an optional adjuvant.

25, A method for inducingr anti-HIV-1 Tat antibodies, said method comprising
the steps of: |
exposing a subject to an effective amount of composition of any of
claims 1 to 23, which composition actively induces antibodies that react with HIV-1 Tat

proteins from different strains or subtypes of HIV-1.
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26. A method for producing a composition useful for impairing HIV-1
multlphcat:on in an immune incompetent human, said method compnsing:
(a) immunizing a primate with a composition of any of claims
1 to 23; and
' (b)  isolating and purifying antibody from said immunized

mammal in sterile form, wherein said antibody forms a component of said composition.

27. A method for determining the presence and or titer of antibodies induced
by immunization to 2 Tat immunogen comprising;

(A)  contacting a biological sample from an immunized subject
with a peptide or polypeptide composition of any of claims 1 to 23 bound to a solid
support; |

(B)  washing said support to eliminate any from said biological
sample which is not bound to said sequences,

(C)  contacting said support with a reagent associated with a
detectable label, wherein said reagent detects binding between said sequences on said
solid support and antibody in said biclogical sarple, and wherein said label produces a

detectable signal.

28, An isolated antibody to HIV-1 Tat protein that specifically binds to an
epitope located within the amino acid sequence

-Asp-Pro-Asn-Leu-Asp-Pro-Trp-Asn- of SEQ ID NO:; 23.

29.  The antibody according to claim 28, having a Val before the amino

terminal Asp of said sequence.
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3. Anantibody composition comprising:
a) an antibody to HIV-1 Tat protein, that specifically binds to an
epitope located within the amino acid sequence
Asp-Pro-Asn-Leu-Asp-Pro-Trp-Asn of SEQ [D NO: 23, and
b) at least one additional antibody to HIV-1 Tat protein,

said antibody composition reacting with HIV-1 Tat proteins from different HIV-1 strains

and subtypes.

32.  The composition according to claim 31, wherein said amino acid sequence

of (a) has a Val before the amino terminal Asp of said sequence.

33. The composition according to claim 31, wherein said additional antibody
comprises at least one antibody which specifically binds to at least two variants of an
epitope of an HIV-1 Tat protein, said epitope lucated within the amino acid sequence
-A5p~Pro-Yy-Leu-Glu—Pro-Trp-Zi;- of SEQ ID NQ: 8,

wherein Y7 is selected from the group consisting of Arg, Lys, Ser

and Asn, and wherein Z); is selected from the group consisting of Lys and Asn.

34, The composition according to claim 33, having a Val before the amino
tenpinal Asp of SEQ ID NO: 8.

35, The composition according to claim 33, comprising a mixture of from one
to four different said additional antibodies, said mixture capable of binding three different

Y variants of the epitope defined by said SEQ ID NO: 8.
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37. The composition according to claim 33, wherein said additional antibody

comprises an antibody that specifically binds the epitope sequence

-Asp-Pro-Arg-Leu-Glu-Pro-Trp-Lys- SEQ ID NO: 17, and an antibody that specifically

binds the epitope sequence ~Asp-Pro-Asn-Leu-Glu-Pro-Trp-Asn-

SEQ ID NO: 18.

38, The composition according to claim 37, having a Val before the amino
terminal Asp of SEQ ID NO: 17 or 18,

39 The composition according to claim 33, wherein said additional antibody
comprises one or more antibodies that specifically binds at least one epitope sequence
selected from the group consisting of:

-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Lys- SEQ ID NO- 19
-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Asn- SEQ ID NO: 22
-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Lys- SEQ [D NO: 20
-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Asn- SEQ ID NO: 24 and
-Asp-Pro-Asn-Leu-Glu-Pro-Trp-Lys- SEQ ID NO: 21.

40. The composition according to claim 39, having a Val before the amino

terminal Asp of any of SEQ D NOS: 19, 20, 21, 22, and 24,

41 The composition according to claim 39, wherein said additional

antibodies bind at least seven of said epitopes SEQ ID NOS: 17-22 and 24.
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42, The composition according to any of claims 31 to 41 wherein an
additional antibody is an antibody to an HIV Tat-1 protein that specifically binds to an
epitope located within the amino acid sequence -Lys-X;-Leu-Gly-Ile-Ser-Tyr-Gly-Arg-
Lys- of SEQ ID NO:10, wherein said amino acid X, is Gly or Ala.

43. The composition according to claim any of claims 31 to 42, wherein each
said antibody in said composition is selected from the group consisting of an isolated
polyclonal antibody, a monoclonal antibody, a chimeric antibody, a humanized antibody,
a human antibody, an antibody produced by screening phage displays, an antibody

fragment and mixtures thereof

44. A pharmaceutical composition comprising an antibody or antibody

composition of any of claims 28 to 43, and a pharmaceutically acceptable carrier.

45, A method for reducing the viral levels of HIV-1, said method comprising
the steps of administering to a human an antibody or antibody composition of any of
claims 28 to 43,

46, A synthetic gene comprising nucleic acid sequence encoding
a peptide or polypeptide of the formula
R1-Asp-Pro-Asn-Leu-Asp-Pro-Trp-Asn-R2 SEQ ID NO: 23,
wherein R1 is an optional sequence of between | to about.S amino acids,

and

wherein R2 is an optional sequence of one or up to about 5 additional

armino acids.
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47.  The synthetic gene according to claim 46, further compri.sing a nucleic
acid sequence encoding at least one additional peptide or polypeptide selected from the
group consisting of’

RI-Asp-Pro-Y+-Leu-Glu-Pro-Trp-Z;3-R2 SEQ ID NO: 8,

wherein Y 1s selected from the group consisting of Arg, Lys, Ser and Asn;

wherein Z,; is selected from the group consisting of Lys and Asn;

wherein R1 is an optional sequence of between 1 to about 5 amino acids;

wherein R2 is an optional sequence of one or up to about § additional
amino acids; and

wherein at least one said variant is

R1-Asp-Pro-Arg-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO:17, and the other
said variant is

R1-Asp-Pro-Asn-Leu-Glu-Pro-Trp-Asn-R2 SEQ ID NO:18.

48.  The synthetic gene according to claim 46, further comprising a nucleic
acid sequence encoding at least one additional peptide or polypeptide selected from the
group consisting of:

R1-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Lys-R2 SEQ [D NO: 19
R1-Asp-Pro-Lys-Leu-Glu-Pro-Trp-Asn-R2 SEQ ID NO: 22
R1i-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO: 20
R1-Asp-Pro-Ser-Leu-Glu-Pro-Trp-Asn-R2 SEQ [D NO: 24 and
R1-Asp-Pro-Asn-Leu-Glu-Pro-Trp-Lys-R2 SEQ ID NO: 21,

wherein R1 is an optional sequence of between 1 to about 5 amino acids,

and

wherein R2 is an optional sequence of one or up to about § additional

aming acids.

49.  The synthetic gene according to claim 48, further comprising at least

seven of said amino acid sequences.
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51, The synthetic gene according to any of claims 47 to 50, wherein each
nucleic acid sequence encoding an amino acid sequence is separated by a spacer

sequence.

52.° A pharmaceutical composition comprising a synthetic gene of any of

claims 46 to 51, and a pharmaceutically acceptable carrier.

53, A method for inducing anti-HIV-1 Tat antibodies, said method comprising
the steps of:
exposing a subject to an effective amount of a synthetic gene of
any of claims 46 to 51, which actively induces antibodies that react with HIV-1 Tat

proteins from different strains or subtypes of HIV-1.

54. A method for producing a composition useful for impairing HIV-1
multiplication in an immune incompetent human, said method comprising:
(a) immunizing a primate with a synthetic gene of claims 46 to
51; and
{b)  isolating and purifying antibody from said immunized

primate in sterile form, wherein said antibody forms 2 component of said composition.
55. A synthetic molecule comprising the synthetic gene of any of claims 46 to
51, operatively linked to regulatory nucleic acid sequences, which direct and control

expression of the product of said synthetic gene in a host cell.

56.  The molecule according to claim 55, which is a plasmid.
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58. A method for inducing anti-HIV-1 Tat antibodies, said method comprising
the steps of*
exposing a subject to an effective amount of a synthetic molecule
of claim 55, which actively induces antibodies that react with HIV-1 Tat proteins from

different strains or subtypes of HIV-1.

59. A method for producing a composition useful for impairing HIV-1
multiplication in an immune incompetent human, said method comprising:
(a) immunizing a primate with a molecute of ¢laim 55;
(b} tsolating and purifying antibody from said immunized

primate in sterile form, wherein said antibody forms a component of said composition,

60. A microorganism comprising:

(a) a first synthetic gene comprising a nucleic acid sequence
encoding a peptide or polypeptide of any of claims ! to 23, said gene optionally fused to
a carrier protein; or

(v) a synthetic molecule comprising the synthetic gene of (a),
operatively linked to regulatory nucleic acid sequences, which direct and control

expression of the product of said synthetic gene in a host cell.

61.  The microorganism according to claim 60, selected from the group
consisting of a recombinant virus capable of expressing multiple copies of the product of
said gene in a host cell, wherein said virus is non-pathogenic to humans, and a

commensal bacterium capable of expressing multiple copies of the product of szid gene

1n a host.
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64. A method for producing a composition useful for impairing HIV-1
multiplication in an immune incompetent human, said method comprising;
(a) immunizing a mammal with a microorganism of claim 60
or6l;
{b) isolating and punfying antibody from said immunized

mammal in sterile form, wherein said antibody forms a component of said composition.

65. A mammalian host cell containing a synthetic gene of any of claims 46 to
51
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<170> PatantIn version 1.0

<210> 1

<211> 9

<212> PRT

<213> Human immunodeficiency virus type 1

<400> 1

Arg Lys Lya Arg Arg Gln Arg Arg Arg
1 5

<210> 2

<211> 6

<212> PBRT

<213> Human immunodeficiency virue type 1

<400> 2

Gly Arg Gly Asp Ser Pro
1 5

<210> 3

<211> 6

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

€222> (3)..(3)

<223> Xaa can be Arg, Lys, Ser or Asn

<400> 3

Asp Pro Xaa Leu Glu Pro
1 5
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109 ! f
109 ! f
109 ! f
Aol [[I

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

[j[K[t[u[V[[IPO 10%!f& ()-a 10%!f& ()-a 10%!f& ()-a
BIf& ()-a 10%!f& ()-a 10%!f& ()-a [[[[[[[jJ.0
o 617& ()-a 109%!f& ( - 109%!f& ()-a ' 109%!f& ()-a

) - )-a
f& ()-a Ao 10%!f& ()-a

01 October 2004

4

7

PRT

Human impunodeficiency virus type 1

MOD_RES
{1}..{1)
val can be optionally modified with a lower alkyl or alkanoyl

MOD_RES
{4)..(4)
Xaa can be Arg, Lys, Ser or Asn

MOD_RES
(7). {7}
Pro is optionally amidated

4

Val Agp Pro Xaa Leu Glu Pro

1

<210>
<21l>»
<212>
<213>»

<220>
<2231>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

s

5

10

PRT

Human immunodeficiency virus type 1

MOD_RES
{(1L..(L)
Lya is optionally modified with a lower alkyl or alkanoyl

MOD_RES
{(2)..(2)
Xaa can be Gly or Ala

MOD_RES
{10)..(10)
Lys is optionally amidated

o
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109%1f& ()-a 10%!f& ()-a
10%1f& ()-a 10%!f& ()-a
[[L[[[}0bA?0 10% 3z10% & () -
%40% & () -
109% &' ()-y 3v z10% & ()-2]111111{_C0

[\?]c]flil]l[;0

109 ! f
10% ! f
109 ! f
3Ps610

& ()-a [[[[[[[_?0 10% 10%!f& ()-a
& (Y-a 109%1f& ()-a 10%!f& ()-a
& ()-a Ao 10%!f& ()-a 10%!f& ()-a
W& ()- 33+10% & ()- 3s$}10% & ()- 34P

%0% & ()- %0% & ()-#3
01 October 2004

Lys Xaa Leu Gly Ile Ser Tyr Gly Arg Lys

1

<210>
<211l>
<212>»
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>»

<220>
<221>
<222>
<223>»

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>»
<222>
<223>

<400>

S

6
7
FRT

10

Human immuncdeficiency virus type 1

MOD_RES
(1}..(1)

Arg is optionally modified with a lower alkyl or alkanoyl

MOD_RES
{3)..(3)
Xaa can be

MOD_RES
(4)..(4)
Xaa can be

MOD_RES
{5)..(S)
Xaa can be

MOD_RES
{6)..(8)
Xaa can be

MOD_RES
(71)..(MN
Ser can be

6

Ala,

Pro,

Pro or Hie

Gln or Pro

Aep,

Asn,

optionally

Arg Arg Xaa Xaa Xaa Xaa Ser

1

<210>
<211>

5

7
12

Ser or Gln

Gly or Ser

amidated
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@940% & ()- 9%40% & ()- %40% & ()-]
040% & ()-#3 @YA0%W & ()- %0% & ()
%40% & ()- %A0% & ()-#3 @Yd0% & ()-
040% & ()- %A0%W & ()-#3 @~" 0172737 OhHO#3 @ YA0%W & ()-#3 @ %A0% & () - %

%40% & ()- YA0% & ()- %40% & ()- O\~ AbAcAdAph _?20# 9%40% & ()- 9%40% & () - #3

] dD0 9409 & ()- 9409 & () -
- ]1cQ0 %O0% & ()- %0% & ()-

11111
H]A]A]A AIAI\80#3 @YA0% & ()- YA0% & () -

01 QOctober 2004

<212> PRT
<213> Human immuncodeficiency virus type 1

<220>

<221> MOD_RES

€222> ({1)..(1)

<223> Ser is optionally modified with a lower alkyl or alkanoyl

<220>

<221> MOD_RES

<222> {3)..(3)

<223> Xaa can be Aan or Thr

<220>

<221> MOD_RES

<222> (&)..(6}

<223> Xaa can be Ala or Val

<220>

<€221> MOD_RES

<222> (12)..(12)

<223> Pro ie optionally amidated

<400> 7

Ser Gln Xas His Gln Xaa Sexr Leu Ser Lys Gln Pro
1 ) 10

<210> B

<211> @8

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

<222> (1}..{1)

<223> Asap is optionally modified with a lower alkyl or alkanoyl

<220>

<221> MOD_RES

<222>  (3)..{F)

«223> Xaa can be Arg, Lys, Ser or Asn

<220>
<221> MOD_RES
<222> (5)..(5)



@940% & ()- 940% & ()- 9409% & () - p g r s ANdDO# 940% & ()- 940% & () -
040% & ()-#3 @YA0%W & ()- YA0% & () - AAMANCEDH %A0% & () - %A0% & () -

040% & ()- Y0W & ()-#3 @ YA0% & () - MAMANI@HEZ @ YA0%W & () - %A0% & () -
040% & ()- %0% & ()-#3 @ AN EOHE Y0W & ()-#3 @UA0B & ()- %0% & () -
040% & ()- Y%A0% & ()-~"AAA L [ H vUSA109ME () - 3$109ME () - 3@ 10%ME () -
3" 109M& ()-10! 10! 110! 3f:10% & ()-H T A f_p_q_ [ 2vUS44109M\E () - 3#3

8410908 () - 4109%WME () - 4109WME' () - 410%WE' () - [ 2vUus@h Opighar 4004343
84109ME' () - 410%WNE' () - 4109, () - 4109%WE' () - [ 2vU544109%W8: () - 3#3
84109 () - 410%WNE' () - A109E () - 41090 () -~ [ {_?vU544109%W& () - 410
UMK () - #3

<223> Xaa can be Glu or Asp

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Xaa can be Lys or Asn and can be opticnally amidated

<400> 8

Adp Pro Xaa Leu Xaa Pro Trp Xaa
1 s

<210> 9

<211> 8

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

«222> (3)..{3}

<223> Xaa can be Arg, Lys, Ser or Asn

<220>

<221> MOD_RES

<222> {5)..(5)

<223> Xaa can be Glu or Asp

<220>

<221> MOD_RES

<222> (By..{8)

<223> Xaa can be Lys or Asn

<400> 9

Asp Pro Xaa Leu Xaa Pro Trp Xaa
1 ' 5

<210> 10
<211> 10
<212> PRT
<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

<222> (2}..12)

<223> Xaa can be Gly or Ala

Page 5



841090VMVE () - 410%NE' () - 4109MB' ()-: G I K L i v {_?vU54410%WE () - 410%MNE (
) - #3

841098 () - 4109%ME () - 4109ME! () -v """ " {_COvU54410%WNE () - 4109%NE () - #3
841098 () - 41098 () - 41098 ()- """ _PvUS44109%WNE () - 4109%WNE () - 410%WM
& ()-#3

841008 () - 4109ME ()-""" """ _2vUS44109%WE () - 4109WNVE () - 410%8VNVE,

841090MVE () -4109%WME ()- " aaal a_?vUS44109ME ()-4109%W& © QEWK/EE)%’)‘ 4109
ME! () - #3 84109 ()-!a"a#a] aaPbb’=vUb _L*c10%y& ()-g BL*C10%\ & ()-
C(10%& ()- ' =10% ()-A410%ME ()-#3 8bbbbbccc cvU4 )10% & ()- i!10% P () -
109 & ()- !'109 & ()- 101010 pF: 109 ()- ¢ ccccccc~bF*™ 1098 & () - wh
109 & ()-w# 109 & ()-wé 10% & ()-w¢ 1008 & ()-w#t 10% & ()- ‘
/1098 & ()-ccc‘@@&ﬂz’“B*‘ 109 & (* 109 & ()-wi 1096 & () -wi 109 & () - w#
109 & () -w# 109 ’H %2 dd _ddd _dd~ bAF* 109 & (° 109 & () - wh o
10% & ()-wh AR DIER T - Foby& () - wi#) ?Eddd#d- d7dAdvVe* " 10
10% & ()-wé 10% & () - wi

<210> 11

<211> B

<212> PRT

<213> Human immunodefliciency virus type 1

<400> 11

lau Gly Ile Ser Tyr Gly Arg Lys
1 5

<210> 12

<211> 260

<212> PRT

<213> Human immunodeficiency virua type 1

<220>

<221> MOD_RES

<222> (1)..(1)

<223> Glu is attached to DnaK (HSP70)

<400> 12

Glu Pro Val Asp Pro Arg Leu Glu Pro Trp Lys Gly Ser Glu Pro Val
1 5 i0 15

Asp Pro Arg Leu Glu Pro Trp Lya Gly Ser Glu Pro Val Asp Pro Arg
20 25 30

Lau Glu Pro Trp Lya Gly Ser Glu Pro Val Asp Pre Arg Leu Glu Pro
s 40 45

Trp Lye Gly Ser Glu Pro Val Asp Pro Aen Leu Glu Pro Trp Lys Gly
50 S5 &0

Ser Glu Pro Val Aep Pro Aen Leu Glu Pro Trp Lys Gly Ser Glu Pro
6% 70 75 80

Val Asp Pro Asn Leu Glu Pro Trp Lys Gly Ser Glu Pro Val hep Pro
85 90 95

Asn Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Rsp Pro Ser Leu Glu
100 105 110

Pro Trp Lys Gly Ser Glu Pro Val Asp Pro Ser Leu Glu Pro Trp Lys
’ 115 120 125



108 & ()-w# 109 & ()-w#t 10% & () - w#) 7EAdBdMIXdcdndydzZz: ** 10°
1098 & () -w# 109 & ()-w# 109 & ()-w# 109 & () - wit'

10% & () -w#) ?EydzddddddzZ: *° 10" 1098 & ()-w# 109 & ()-w#t 109 & () -wi#
104 & ()-w# 10% & () -w#) ?Edddddddzz: *° 10" 109 & ()-w# 109 & () - w#
108 & ()-w# 109 & ()-w# 10% & () - w#) ?Eddddeeezz: *° 10° 10% & () Wi
108 & ()-w# 109 & ()-w# 109 & () -w# 10%&'()-V\#)?Eee# P 726
108 & ()-w# 109 & ()-w#t 109 & ()-w# 109 & () -w# 04
109 & () - w#) ?EKeLePeTeXe_efezZ: *°

Gly Ser Glu Pro val Asp Pro Ser Leu Glu Pro Trp Lys Gly Ser Glu
130 135 140

Pro Val Asp Pro Ser Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Asp
145 150 155 160

Pro Lys Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Asp Pro Lys Leu
165 170 175

Glu Pro Trp Lys Gly Ser Glu Pro Val Asp Pro Lys Leu Glu Pro Trp
180 185 190

Lys Gly Ser Glu Pro Val Asp Pro Lye Leu Glu Fro Trp Lys Gly Ser
195 200 20%

Lys Gly Leu Gly Ile Ser Tyr Gly Arg Lys Ser Gly Ser Lys Gly Leu
210 215 220

Gly Ile Ser Tyr Gly Arg Lys Ser Gly Ser Lys Gly Leu Gly Ile Ser
228 230 235 240

Tyr Gly Arg Lye Ser Gly Ser Lys Gly Leu Gly Ile Ser Tyr Gly Arg
245 250 255

Lys Ser Gly Ser

260
<210> 13
<211> 380
<212> PRT

<213> Human immunodeficiency wvirua type 1

<220>

<221> MOD_RES

<222> (1)..(1)

€223> Glu is attached to PnaK (HSP70)

<400> 13

Glu Pro Val Aep Pro Arg Leu Glu Pro Trp Lys Gly Ser Glu Pro Val
1 5 10 15

Aap Pro Arg Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Asp Pro Arg
20 25 30

Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Asp Pro Arg Leu Glu Pro
as 40 45

Trp Lys Gly Ser Glu Pro Val Asp Pro Asn Leu Glu Pro Trp Lys Gly
50 S5 60



10" 10% & ()-w# 109 & ()-wi' 10% & ()-w# 109 & () - wi

10% & () - W) ?Ef egeheveeeezZ: *° 10" 10W & ()-w# 1098 & ()-w# 10% & () - Wi’
10% & ()-w# 109 & () - we) ?EceeceeezZ>*" 10° 10% & ()-wh 1098 & () - wh
10% & ()-w# 10% & ()-w# 10% & () - W) ?EceeeeeevV: *° 10" 1098 & () - wi
10% & ()-wi 109 & ()-w# 10% & ()-w# 10% & ()-w#) ?Eeee ff flfvVvi* 10
1096 & ()-wé 109 & ()-wé 109 & ()-w# 1098 & ()-wi

1098 & ()-wi#) ?EI f"f+f 3f <fEf FfvV: *° 10" 1098 & () - Wi’ 01 October 2004

Ser Glu Pro Val Asp Pro Asn Leu Glu Pro Trp Lys Gly Ser Glu Pro
65 . 70 75 80

vVal Asp Pro Aen Leu Glu.Pro Trp Lys Gly Ser Glu Pro Val Asp Pro
Bs 90 95

Aen Leu Glu Pro Trp Lys Pro Trp Lya Gly Ser Glu Pro Val Aep Pro
100 108 110

Ser Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Asp Pro Lys Leu Glu
115 120 125

Pro Trp Lye Gly Ser Glu Pro Val Asp Pro Lys Leu Glu Pro Trp Lys
130 135 140

Gly Ser Glu Pro Val Asp Pro Lys Leu Glu Pro Trp Lys Gly Ser Glu
145 150 iss 160

Pro Val Asp Pro Lya Leu Glu Pro Trp Lys Gly Ser Glu Pro Val Asp
16% 170 175

Pro Asn Leu Ala Pro Trp Asn Gly Ser Glu Pro Val Aep Fro Aen Leu
180 185 130

Ala Pro Trp Asn Gly Ser Glu Pro Val Asp Pro Aen Leu Ala Pro Trp
195 200 205

Asn Gly Ser Glu Pro Val Asp Pro Asn Leu Ala Pro Trp Asn Gly Ser
210 215 220

Glu Pro Val Asp Pro Aan Leu Glu Pro Trp Asn Gly Ser Glu Pro Val
225 230 235 240

Asp Pro Asn Leu Glu Pro Trp Aen Gly Ser Glu Pro Val Asp Pro Asn
245 250 255

Leu Glu Pro Trp Asn Gly Ser Glu Pro Val Asp Fro Asn Leu Glu Pro
260 265 270

Trp Asn Gly Ser Glu Pro Val Asp Pro Ser Leu Glu Pro Trp hsn Gly
275 280 285

Ser Glu Pro Val Asp Proc Ser Leu Glu Pro Trp Asn Gly Ser Glu Pro
250 295 300

val Asp Pro Ser Leu Glu Pro Trp Asn Gly Ser Glu Pro Val Asp Pro
305 310 315 320

Ser Leu Glu Pro Trp Asn Gly Ser Glu Pro Val Asp Pro Lys Leu Glu
32% 330 335
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109 & ()-w# 10% & ()-w¢ 109 & ()-w# 10% & ()-w#) 2EFf G RF]fiftfufvv: *°
10" 1098 & ()-w# 109% & ()-wé 10% & ()-wi 109 & ()-w# \
1096 & ()-wi#) PEufvifFFFfVVi*" 10" 10% & ()-w# 1098 & ()-w# 109 & () - we
109 & ()-wH 1098 & ()-wH) PEFffffffvVi* 100 109 & ()-w# 109 & () - wh

1096&f()-m#‘ 1096&f()-m#‘ 1096&f()-m#)?Effffffsz>*‘ 10° 1096&f(2-m#:
109 & () -w" 109 & ()-w#  10% & ()-w# 109 & ()-wi) 2EFFfELFLvZox 10
10 & ()-w#t 1098 & ()-wit 1098 & ()-w#t 1098 & () -wi C

Pro Trp Asn Gly Ser Glu Pro Val Aep Pro Lys Leu
340 345

Glu Pro Trp Asn
350

Gly Ser Glu Pro Val Asp Pro Lys Leu Glu Pro Trp Aen Gly Ser Glu

355s 380 365
Pro Val Asp Pro Lye Leu Glu Pro Trp Asn Gly Ser
370 375 380
<210> 14
<211> 13
<212> PRT
<213> Human immunodeficiency virus type 1
<220>
<221> MOD_RES
<222> {(1}..(1})
<223> Cys ie conjugated with Diphtheria toxoid
. <220>
<221> MOD_RES
<222> (13})..(13)
<223> Lys ie attached to an amide.
<400> 14
Cys Gly Ser Lys Gly Leu Gly Ile Ser Tyr Gly Arg Lys
1 5 10
<210> 15
<211> 72
<212> PRT
<213> Human immunodeficiency virus type 1
. <400> 15
Met Glu Pro Val Asp Pro Arg Leu Glu Fro Trp Lys His Pro Gly Ser
1 5 10 15
Gln Pro Lys Thr Ala Cys Thr Asn Cys Tyr Cys Lys Lys Cys Cys Phe
20 25 30
His Cys Gln Val Cye Phe Ile Thr Lys Gly Leu Gly Ile Ser Tyr Gly
s 40 45
Arg Lys Lys Arg Arg Gln Arg Arg Arg Ala Pro Gln Asp Ser Gln Thr
50 55 60
His Gln Val Ser Leuy Ser Lys Gln
65 70
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109 & ()-w#) ?Ef fggg gl gvzZ>*" 10" 109 & ()-w# 109 & ()-w# 10% & ()-w
109 & ()-w# 1098 & ()-wH) ?E! g" g- g8gCgDgEgVZ>*" 10" 1098 & () - wh \
109% & ()-w# 10% & ()-wé 10% & ()-w# 10% & () - wk) 2EEgFgCgXgaghbgcgyZ>*
100 109 & ()-w# 109 & ()-w# 10% & ()-w# 109% & () - wh \ | \
109 & () - w#) ?Ecgdgpg| ggggvZ>*" 10" 109% & ()-wh 109 & ()-ws 109 & ()- w
109% & ()-w# 109 & () - w#) ?Eggaggggvz>*" 107 109 & () - wé 031% 8%%?%4
109% & ()-w¢ 109 & ()-w# 109 & () - wk) ?Egggggggz~B*- 10" OTJ95RDES -

<210> 1é
<211> 12
<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

<222> (3).. ()

<223> Xaa can be Arg, Lys, Ser or Asn

<220>

<221> MOD_RES

<222> (5)..{(5)

<223> Xaa can be Glu or Asp

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Xaa can be Lys or Asn

<220>

<221> MOD_RES

<222> (12)..(12)

<223> Ser is attached to an amide

<400> 16

Asp Pro Xaa Leu Xaa Pro Trp Xaa His Pro Gly Ser
1 5 10

<210> 17

<211> B

<2)2> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

<222> (1)..(1)

<223> Asp is optionally modified with a lower alkyl or alkanoyl

<220>

<221> MOD_RES

<222> (B)..(8)

<223> Lys is optionally amidated




108 & ()-w# 109 & ()-w# 10%W & ()-w#t 109 & () - m#)7EggggggngB* 10°
108 & ()-w#t 1098 & ()-w#t 10% & () -wit 10@6&.()

1098 & () - w#) ?Egggggggg( hsRL™  10%°P& () - "109%°P& ()-10 10 10 i:10% & () -

1098 & ()=w#) ?E(hshhioi hjj|[:sRL It 109%°P& () - \109%°P& () - 109%P°P& () -

\109%°PP&' () - \109%PP& ()- 109°P& ()-jjjjiii}]=sRl
%iO%PP& 7294 0%PP& 7%10%PP& ? 9 9
0 o (-7 Sp10%PE () P10 05 0oy

94 09PP&! () - 2YA0%PPE () - 2%0UPPE () - 29A0%PPE () - 2%L0UPPE! () - 29L0%PPE () - i | |
11 {[2#94.0%PP& () - 29A0%PPE! () - 29A0%PPE! () - 294 0PPE! () - 2G

09%PP& () - W(io%ggg& (3 - ?29%0%PP& () - 204 0%PP&! O-2iijiiiil" D(%iO%DP& ()- 204 0%PP
& ()-29%09%PP& () - 2940%PP& () - 29409PP& () -2 p\{ K?+j kkkkkkt , G
E}( E< EE+iLt)/ag{wB&p(9mf>Mm@P& €'=)c+ 204 09%P8 () - ?KUL0YPP&' ()-- 294 09%°P&’ ()-?k
? 1
;)\{K'k);;(/?gtwp& %?;’7%810%3P& ()- 2040 0%PPE: () - 2%4.0%PP& () - 2940%PP& () - 2%4.0%PP&’ (
-? - k2K
p\ { K2+%4 09PP&54 )5 ?0YPP& () - 294 09%PP&’ () - 2%40%PP&' () - ?3k4k?k Bk _kdki kbBG
PG pn010%R' (215N OROMR' dmna foadf i 1O ¢Irus HBOUR' () -
3- 10%&' () - YA0%PP&’ () - ?i knkskxk} kkk_?Q
PG n010% () ‘QHMO%& -5n0109%&' ()-5n010%&' ()-5n010%&' ()-5n010%& () - Skkkkkk
?2F pGn010% M%& ()-5@ p\tDON010%&' ()-5n010%&' () - 5kkkkkkk ?@
PGOLO%E () - § 0"/&.? 1q SO dosBUOURA L 25001 00 (O BRI () - SKkkkk

| W ; ?2¢{ pG 66510%& 109" () - 5@ p\tDON010%&' ()-5n010%& ()-5
111$I &1 (1)19lzl zY8]

<220> ’

<221> MOD_RES

<222> (B)..(8)

<223> Asn is optionally amidated

«<400> 18

Asp Pro Asn Leu Glu Pro Trp Aen
1 5

<210> 19

<21i> 8

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MHOD_RES

<222> (1)..(1)

<223> Asmp is optionally modified with a lower alkyl or alkanoyl

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Lys ie optionally amidated

<400> 19

Asp Pro Lys Leu Glu Pro Trp Lys
1 5

<210> 20

<211> 8
<212> PRT
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pG ,J10% & ()- !'10% & ()-10D1010I 109&' ()- p; 10%& () -
&610%&' () -zl Zmenf mknmmm} ] =zY8{ pG 10% & ()-6 10% & ()-6 10% & ()-6 s10%
& ()- | 10% & ()- 10% & () - mmmmm neEzY8{ pG 10% & ()-6 10% & ()-6 10%
& ()-6 "10% & ()-6 10% & ()-6 nnnn)n*n=nPnhL, 810% & ()-6 10% & ()-6 ' 10%
& ()-6 10% & ()-6 10% & ()-6 ' Pn*n_ngnonpngnrni K/ 810% & ()-6 6" 10% & ()-6
10% & ()-6 10% & ()-6 "10% & ()-6 rnnnnnnroeD/ 810% & s(c q(@‘t&)l
S&L0%& ()-10% & ()-6 '-10% & ()-6 10% & ()-6 ropQppKqq| @?;/ gtgoer 2004
sysp5cl0%&’ ()-y s310%& ()- s210%& ()- sy/109%& ()-] s.10%& ()-
S*10%& ()-zqg5r8r9r:r;rKrNspsvl4 sY 3 109 W& ()- sY ' 10%v w& () -
s!I109% W& ()-101010 s; 10%&' ()- sy810% & ()-pssbttuNvv|[:vWU4 s sk-
L09&: ()05 I 30 ol Snd MOPBELL,  SY RLOZW V&L () 5Y <10%M WE: () -2
s10%M W& () -vvviwowy|[y|[:vW4 s sS1I "10%\ ()-s g60*f 109 & ()-3s
S()10%M W& () <238% g10%M W& ()- S :
' <221> MOD_RES .
<222> (1)..(1)
«<223> Asp is optionally modified with a lower alkyl or alkanoyl

<220>

<221> MOD_RES

«222> (8)..(8)

<223> Lys is optionally amidated

<400> 20

Asp Pro Ser Leu Glu Pro Trp Lyse
1 5

. <210> 21
<211> 8
<212> PRT .
<213> Human immunodeficiency virue type 1

<220>

<221> MOD_RES

€222> (1}..{1)

<223> Asp ls optionally modified with a lower alkyl or alkanoyl

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Lys is optionally amidated

<400> 21

Asp Pro Asn Leu Glu Pro Trp Lys
i S

<230> 22

<211> 8

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MHOD_RES

222> (1)..(1)

<223> RAsp is opticnally modified with a lower alkyl or alkanoyl
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#1009 W& () - s $#L09W W& () -[yxy}yyyyyyyvWd s10%& () -

s3"109%9&' ()- 10w wiO0w wiOow! w s?10%M W& () -V s: 109%M w& ()- s
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Lys Xaa Leu Gly Ile Ser Tyr Gly Arg Lys Gly Ser Gly Ser
1 5 10

<210> 26

<211> 8

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MOD_RES

<222> (5)..(5)

<223> Xaa can be Glu or Asp

<400> 28

Asp Pro Aen Leu Xaa Pro Trp Asn
1 5

<210> 27

<211> 4

<212> PRT

<213> Human immunodeficiency virus type 1

<400> 27

Ser Gly Ser Gly
1

<210> 28

Fage 14



& ()-C cV&10%v w & ()-C sVI0%®&' ()- sVI0%& ()- "/ 7[w [: NAA1010

S. VI0%& ()-" s.VI0% ()-" sS, 10%& ()-Y | *10%& ()-= sv% 109%8& () -

sv% 1098& ()-"| obW10 s! 10%%& ()-10%40%40% si, ; 1099& ()- s3 1099&' () -

S3 109N& ()- s3 10%& ()- 2MM [:bU410 s s) 10%%& ()-w syl0%% () -

sP10%%& ()-C sP10%& ()-C s 710%%&' ()- s10%%& ()-4=|[: bU410 S

s#10%%&' ()- s!10%% ()- s10%%& ()-C s10%& () C WJlO% &togné 508&‘] 10% Q

& ()-}fg[:-4100% s;10%%& ()- " u-10%%& ()-: s$- 10%v@1(Y¢

s-10%%& ()-: s3+M 10%%& ()- sP#10%%& ()- mhA4100% s sp 10% $&' O-1

S:p 109 $& ()-1 sp 10% $& ()-1 \,p 10% $& () -1

s!10% $& () -100%400%vy+Hr | [ : A4100%; SSHS10% $& () -& sSSHsS10%K ()-& 10%
1$ & ()-Z &1 3& ()-v  10% $& ()- kp 10% & ()-1 rP{29A4100% k3, 10% $& () -

sf, 109 $& ()<212x M4 $&' () - !'s, 109& go S' 10% $& ()-' s'"109% ()-'rvUu4l0

5&5100/015&' ()5219> s BP0k Iriqieas YOUeHRPe) L - ( s! 10%06& () -’ 10p#10p#10p# -

 10%#E ()egbdd [ oy U410 s s10%BE& ()-Ss s10%B& ()-s sl 10% & ()-s

s: 10%3&' ()- v1ocym&' ()- s&10%B& ()--q !"#| [ NAA1010C$100$1008s s;

10%06& () - S vh@%ap. o Args L& EOV@PE 1cp-Asa10%OB&' () -

SALO%OB& () -#3#S| [ NAA1030 s10%&' ()-s s10% & ()-s s10%& ()-s s109RU& () -

10%ERAEE () - sl 10%?%&' ()-Sp, | [:NA41010 si! 109R0& ()-Cs si!109%& ()-Cs

svi 109R0& () sg? 10% & () & s10%&' ()- s109& ()-, Hr{{Z9NA41010

sf #/ VlO(%RO/&'<(§ P s;a,:LO%RO/&' ()- )I10%R4E ()-C)!110% vy & ()-C sU09RIR () -
SYL0%R () - Nk NAGIQA ORI ARWORM S v LQUWRYKa() - S[310% & () - s[ 3109R%& () -

SIVIOYRY&' ()- sO109R& ()-& [: NA41010 sl 109%%& ()-Wsl 10%& ()-W

sl 9109 %&' ()<49Ps&240%B%& ()- s& 10%&' ()-" s!109%%& ()- 4=t|[:NA41010

s\ & 1095 %& g})-w s$109%6%& () - sl 10%&'%-Wsl 10% & ()-Wsl 10% & ()-Wsl

109 () - W " 2 VERAZAPOM™ TV "ReFT - P 1 100
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<212> PRT

<213> Human immunodeficiency virus type 1

<400> 30

Val Asp Pro Ser Leu Asp Pro Trp Asn
1 5

<210> 31

«<211> 9

<212> PRT

<213> Human immunodeficiency virus type 1

<400> 31

Val Asp Pro Asn Leu Asp Pro Trp Lye
1 5

<210> 32

<21ll> 11

<212> PRT

<213> Human immunodeficiency virus type 1

<400> 32

Glu Pro Val Asp Pro Asn Leu Asp Pro Trp Lys
1 5 10

<210> 33

<211> 10
<212> PRT
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<€212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> HMHOD_RES

<222> (13)..(13)

<223> C terminal Lys is amidated

<400> 34

Cys Gly Ser Lys Gly Leu Gly lle Ser Tyr Gly Arg lys
1 S 1¢

<210> 25

<211> 12

<212> PRT

<213> Human immuncdeficiency virus type 1

<220>

<221> MOD_RES

<222> (1)..{(1)

<223> biotin is attached toc N-terminal Ser

<400> 35

Ser Gly Ser Gly Leu Gly Ile Ser Tyr Gly Arg Lys
1 S 10

<210> 36

<211> 4

<212> PRT

<213> Human immunodeficiency virus type 1

<220>

<221> MNOD_RES

<222> ({1)..(1)

<223> Biotin ie attached to Ser

<400> 36
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<210> 238

<211> 11

<212> PRT

<213> Human immunodeficlency virue type 1

<220>

<221> MOD_RES

<222> {1}..(1Y

<223> Xaa can be Glu or Asp

<220>

<221> MOD_RES

<222> (6)..(6)

223> Xaa can be Arg, Lys, Ser or Asn

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Xaa can be Glu or ABp
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<220>
<221>
<222>
<223>

<400>

01 October 2004

MOD_RES
(11)..(11)
Xaa can be Lys or Asn and can be optionally amidated

38

Xaa Pro Val Asp Pro Xaa Leu Xaa Pro Trp Xaa

1

<210>
<211>
<212>
<213>

<400>

-] 10

a9

4

PRT

Human immunodeficiency virus type 1

39

Gly Ser Gly Ser

1
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