WO 2012/ 041842PCT/ EP2011/ 066754 VACCINE Field of the invention The present

i nvention relates to inmunogeni c conpositions conprising H V-1 antigens and
uses therwofwizsidre treatnent of H V-1 infected subject ecTinP2@anté7sal ar,
the invention relates to the use of immunogeni c conpositions conprising

H V-1 antigens to treat or aneliorate disease in H V-1 infected subjects
and/or to delay or mtigate the neddGGNEBnt i -retroviral therapy by H V-1

i nfected subjects. Background to the invention There are a nunber of

i mmunol migidcslthé aatedties of HI V pat hogenicity that nakes H V vaccine

devel opment a chal l engi ng task. There is a high probability that antibodies
and T-cglls segect tsuccleﬁsitve immnolc(?‘%i cal .t.vari ant s . of j)\?q Vi.r us %\{ﬂi ch
cont i nud GRICEPHILNIOD THAED 19 BUBBREE N CRaIPes NS (o gRIRYES LY 1140l e8Ri % ence of
speci f iyged 1MBROF LrdthE ht@ivh NG MBL-nidfecled kel bitONIn pRREeull ATEth¥ i fivsitibiS rddgbgol N
check by the host imune response, often for many years, until the imune
syst emt%/% uge ofammpnogerap e¢rhpostfons sAMR AN FlivVhbantigens to trxat phamelksateour se of

i nfecti j ; - ' r I i

eyt ot o e i) €84 e IS UERRRPRETACHEREE RIEREENE  on, and
ant i bodyerdepentigvit] @6dctedsbijeatsed cytotoxicity (ADCC) can be detected
[Letvin, 1993; Weiss, 1993]. The typical course of H V-1 infection in

unt reated i ndi vj | s follows three maj or phases, generally over a period
of 8 to]?%gg}%‘g}dsg’%ﬁf:&veﬁmfPant al eo, 1993]. Although highly variable

bet ween individuals, the pattern and course of the infection is as foll ows:
Acut e (kI WnufbeLGf infifandbd BB YarlibY otE TV DEELERR B A hARIHIEaccine
condition. It is a synptonmatit 1l ness in 40-90% of "pati ents, acconpani ed
by i) alkeveloptmiesta dapenging wek.iThepd iasragh/prokahibty thatjanabolbey @dsk célls seleobd CD4+
T-1ynmphocyte count and iii). a |large.increase i.n bl ood T-1 hocyt e
Count” Pt mRungpeicaafinfts oB ¥l S oatiflue o s e hertarsioRsF

correl afiRge Wel leh&eror RRAAT MM oP§pediffcU AmBRAS bl GwinBTHaNal [ SR BREIS 88d the
particularly H V-1- specific cytotoxic T-Iynphocytes (CTLs) [Kaufnmann,
1999] . vDwsonheld imeheab by et hiast inhrasee reeramiseyltehifer pamyi yadrs, ohiilthe ghmpog  not

virol ogi cal .latency oceur di.an.time ears) with.a.relati stabl e

evel ov SBin PR MCREBIA & BB AL oo T Erths balfsé il iy 5,

i mpor t aRflulaaing@iind REpdhseLAsPeNRIIBPRHED by todskit TeecByRIs R dsyprdiad | y renai ns

heal t hy. Long-term nonprogressors_(LTNP) can remain in this phase w thout

t r eat meAMibPEES, yEHs Boutializatm gyl yuihedy-deapragertest madiaedgyitetexicyy ¢ADSS) ART,

prol on [ I | : sible. Chronic, synptomatic HV

i nf ect %SEIB%EF%@)% ti(\?ln %3’%1\&@’;138?'5 with the onset of the first CDC

Class C [CDC, 1993] or WHO stage IV clinical event [WHO, 2005]. AIDS

signals the end stage of H V-1 infection with death occurring within 2 to 3

years i%%tﬁ%‘cgtﬁ’éﬁ&é’?ﬁ]ﬂva}n‘f’}[@é&’? awmaqawﬁﬁgﬁhaﬁiyals V&Spfilmeﬂe?]% Bfies

adm ni SkREGly botd pribalolRag o de Ry WECHIPRISIHSEIM. Aiffoush AR SifABIL"

reducing H'V-1 viral |load and therefore sl ow progression o | V di sease

whi | e rbetuesinngdisrduels;j the pattérngnd heurseeldhé orfecadiis aofvdbwant i vi ral treat nents.

Therefore, there renmains a need for a therapeutic vaccine to nanage H V

di sease in infected subjects. SUMVARY OF THE INVENTION It is an object of

the i nveaké GlinRy Pinfictiee PrRhAQIBVanthfeQAesh thidnten@ibankes 4 he T cel |

response of an I—JYV— 1 infected subject conprising 1) selecting a subject

i nf ect eamatarhatiqilnass imA@-92fo eldpatientst aacpmganied bhe agubitiebtapiirisermpliogeni c

fﬁgpgfgﬁ}ﬁ%g%ﬁl irerlg e:crsr?lgsnegfl blk%(%d, C]&%L Ttl\gﬁlggé%’l ? Eoeunlt_"ar\llci i%i)%%r'gg?nnc?eassee in Cl%gc? from
CD8+ T-lymphocyte count. The decline of the initial rise in plasma viremia generally

correlates with the appearance of virus-specific immune responses particularly HIV-1-

specific cytotoxic T-lymphocytes (CTLs) [Kaufmann, 1999].

Chronic, asymptomatic phase: During this period, clinical but not virological latency occurs

(median time 10 years) with a relatively stable level of CD4+ T-lymphocyte count and low



b. an adjuvant that induces a Thl inmune response; and c. a

phar maceutically acceptable excipient. It is a further object of the

i nvent i orwbaoproavssde net hods and conpositions for i nducPoy/ERRo11LAGATIEE
response in a subject infected with H V-1, wherein after adm nistration of
t he conposjtion, . a higher percentage of CDA4+ T cells fromthe subject show
speci f iVéraf b@e@ ribis RIRSGIs animperant target foplisensp magasement.{s ﬂ?%%ﬁ?ﬁ‘&b%’ﬁ}céﬁy
conposi t.4 ihSAHRCH € e 1 ipn. It is a
L her S e B T e b e ks T or

i nduci rigeatmerit fionuyeersr Espemsisease masgbmentt stiategest @xh ws AR THpk6!dng thisgphaban af t er
adm ni ts)tiratli on of ttg)g conposition, a higher percentage of CD4+ T cells from
t he subPeLY OB&ptB¥E'OHt | east one, two or three activation markers sel ected
fromthe group consisting of CD40L, IL-2, TNFa and | FNy as conpared to
before adm nistration. It is a further object of the invention to provide
met hodsChipuiccoympsehati bV irdectroadAdP S h ¢ lmical ARDBbeging withah¢ orsst off theifivst 1

speci fi + ti hn_a bj.ect, i nf 1 -1l C ri sing
i i SePETER G % BTBh YO SiBe TV AiEH BT RR, BT A0S fefgvHe it e
obj ect @ stade of ANENL in@Rtibe withQiéhthercomting dithnnd & O Fp&as ird 1heRBsdnes of gduci ng
the increase in the viral load in a subject infected with H V-1, wherein
after dewpviradtheanyon of the conposition, the viral |oad of the subject
remai ns stable or decreases for at |east four nonths as conpared to before
admnistration. It is a further object of the invention to provide nethods
and corfflesdpetinsaccones hd@inistaed nd HOV-1ahfected sobjset arfuseful forcadbilling ¢ sease in
a subject infected with H V-1, wherein after admnistration of the
corrposirFﬁFhHW}g FRG i s gad thsrefprees QY Bfagetssioa S @ww&we_ée@n% 8bi es/ m
for al diGRkinkaHe ndRNbARIRGSRY afffaNireliRhisOTherdb i REAYLARH; b fied for a

phar maceut 1 cal” conposition conprising a. tsvvo or nore H V-1 antigens

sel ect gblerhpeantnctvhecigy wupamaga $i1¥tdisegsaim iMefted @algectand Pol ; b, an adj uvant
that i nduces a Thl imune response; and c¢. a pharnmaceutically acceptable
excipient, for use in the reduction or maintenance of the viral |oad of an
H V-1 i8R YSOR Ak IVENTRONOw 100, 000 copies/m for at |east four
nonths after adm nistration in the absence of antiretroviral therapy (ART).
I n one enbodi rent, the subject is not on ART. In.one enbodi nen he
phar madbianabICcLghs et faprpyide Hﬁthﬁdaiaﬂﬂe}nmﬂ%a% Fwﬂ?awg@ﬁ viral

| oad of.@fnfll ¥ zh HIV-€GhRGes W)j&G oinprililg absence of ART for at |east four
nont hs. I'n anot her enbodi ment, the pharhaceutical composition is for use in
enhanci ng thé) T celectings pdnet idectachwHhVAIV-1;rdhdct ed subj ect not on ART. In a
further enb im::ntd .t.hte .enhanced .T cel.l response is aqhi?%her. b)gercent age of
ei ther CD4+ 7 celdIFCERRIO T UNIPY A HHUARZCU(, BT BRI PO i WSS peci f i
recogni tion of aty | eastvonendeEIVEPAtdenicldchsl PhAKKBEGOYS toRlstiag@pNei,t i on 3
as conpared to before adm nistration of the pharmaceutical conposition. In
a further erdpndRel; the enhanced T cell response is a higher percentage

of CD4+ T cells firomthe | ect. . t r . , two or three
activation mar kertg, suaghadﬁjs%pl}&ﬁ?ﬁgﬁgl%§g@ﬁ@%@%#ﬁ%j Qﬁ£ conpared to
bef ore adm ni strafi on afhaithecepticdlivaceedtatdabx@piomosi tion. In a further

enbodi ment, the enhanced T cell response is the restoration or inhibition
of loss of H V-1 specific CD8+ T cell function.

It is a further object of the invention to provide methods and compositions for inducing an
immune response in a subject infected with HIV-1, wherein after administration of the
composition, a higher percentage of CD4+ T cells from the subject show specific recognition
of at least one polypeptide of the immunogenic composition is increased as compared to

before the administration.

It is a further object of the invention to provide methods and compositions for inducing an

immune response in a subject infected with HIV-1, wherein after administration of the



In a further enbodi nent, the viral |oad of the subject remains bel ow

100, 000 copies/mM for at least six nonths, at |east twelve nonths, at |east
ei ght een wonote41sb | east two years, at |east three yearsl/ERboli@esss f our
years, at least five years, at |east six years, at |east seven years, at

| east ei ght ears | east nin ears, or at |least ten years. |In another
enbodi rFé’HtPOSl IRB. asltrsFedO@r%ataHt af ﬁﬁ% Tygllgtramy the SB@FGWXBE?S%) esHPIR VA |

bel ow 10.Q0 a&%}ﬁﬁﬁ%ker?&'l&‘ﬁédﬁ?&g tl@é)%t‘oﬁlt?émswng? lLPWDLBPOCOPGB4 Fhd  OF

bel ow 500 copi es I n one enbodi nen he subfect is concurrently treated
wi t h antfNyrstompaedlko béfereaynifidfRi)on. I n a further enbodi nent, the subject

di scontinues anti-retroviral therapy (ART) prior to or subsequent to

adm ni stration of said i MTmunogeni ¢ conposition. |In another enbodi nent, the

subj ectyt s MHRRer Y&t of the@nfeafibRRY prB V7R th TBRLs andl Q@mﬁb@ﬁ&%@o@*&ﬂoﬁh@ o from ART
for at |east six nonths, for at |east one year, for at |east two&ears for

at | eaguhiblingdhg keas of Hf‘érl saecifie §H8Hbegll @Uelafrl@l lnmsubmct iatectedasith HIVe years
after adm ni strati. on, l%%hl nmunogeni rrF q I n one enbodi ment, the
pol ypepctomc?em(?‘lg REMES 8s°|t|eo%‘”%por§§1r‘tns° sen M Pol. In a further
enbodi nment, Gag is pl7, p24 or both. In anot her enbodr ment, Pol is RT. In a
further enbodl ment, the pol ypeptide conprises SEQ ID NG 8. In another

enmbodi rfeista fures qufﬁeétélm%ve@ts%&Prpmﬁ naihqdsapd sompesiiens fenigduging Bige

enmbodi ’Tg&%aseﬁl?ﬁle%}at’t’cﬁﬁﬁ 2ky Q 1&%&9@%&1&1‘% | SwRd 1n0a'i°teff£’&rﬁm?s%ﬁ8ﬁ‘8%§

sel ecte rom an | mmunol og id ive saponhin fract

i popolopafp@cilnanitﬂewrdrloairdrasrﬁmeslthjmnIrahmﬁs/statblegﬁdméaest fodet leasmdm& msérehol . I n
a further errbog rrg t he adj uvant conprises an inmunol ogically active
saponi MSCPRERTEA R Beigh ni“Bb“fHé"l‘%accharl de. In a further enbodinent, the

adj uvant conprises (B21 and/or a lipid A derivative. In a further

enbodi nent, the lipid A derivative is 3D-MPL. I n anot her enbodi nent the

adj uvant iscdiphérsabgecCpfIhelimveation treproeidb oitinetytand com petieomsl foi thepholeasorer ol .

In a further e the ad n urt her . ise osome carrier.
W0 501 B USIRNERIDHLY e ah fie BRI e BASET T on | o

adm ni sfdafi gdiratmeorttRe EdiEpEHRIne e viraNload Bﬂfh‘é*%@ﬁje@tffbﬁdin%@%w pRgYRSi tion is
adm ni stered two or nore tines to the subject.” In a further embodi nent,
conposicopss/midonaineast e megthsafter adveinistragopr i ni ng dose or boost i ng dose of
a prime-boost regimen. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a graph
showi ng the correl ati on between the progression of HV disease wwth two

naj or  CAlis® bfoad ded8s K phgrmaCtMitallcongidsitioawdimgritiagl | s/ mB) and viral | oad
(plasma virem a dilutional titers). Fig. 2 is a schematic of the patient
cohorts described-in ttHe %ﬁmﬂi@!lw@@ns sheckpdsfiinthagroapaonsisting OENa fge
from baseline as @, rgf @&P&on of days since admnistration of the first dose
in the ART-experiented cohort (panel A) and ART-nave cohort (panel B). For
each data pair ofb eachnpansiant thiaenédeABThliimnpmesespoes; and t he | eft (bl ack)

and pl acebo on the right (red) f gs. 4A-B show the viral |oad of the

ART- nave cohort duri ng: RIsEMaseytisallyserentabhe €xOME™: he viral | oad change from
basel i g (@XRHRSSEGHA dr%hniltgﬂan%@ oPthfe%ﬁF 10880 oP4n H1RE- INHPRERN sﬁﬁjeétas)f%r since
adm nistration of the first dose. Placebo is the top Iine (grey) and

F4/ ASODbeiasv 1 0le0@bedpoes’thi foe ai leash hige )morfardier Bdwmhostatiphén thevabsepee ofinul at i ve

dtb f ha in login viral, I t day 44, th
4 monch R B8 had AR mba aBPiet £ BLr BRI nat e conort).

Y-axis corresponds to the percentage of subjects with a viral |oad change
greater or equal to the corresponding value in the X-axis. Each drop in the
curve doonesmbadisient tltlehlehacmamecaitﬁgelmeaomw for maintaipiag theytatiligiaféhe subj ect
(each d hr i | r 4 is

repr esen'%al g)%d O??l 'ﬁgﬁ?l n@f%:gedfﬁg ?H tﬁ‘%%brsgy %QP tfaca(é1 oStoflr(?)u{ (r‘?%% nght (thick
orange line)). Figs. 5A-C show t he percentage of F4-specific CD4+ CDAOL+
T-cells expressing at least IL-2 (according to protocol cqohort for

i munod@nnetheggmb dﬂﬁe@v@r@éﬂhﬁrm?’é@ﬁ&% ompRsHipn; ify forpupe ék?}étaneﬁeétf bell ART-
nave s Lf@ép%ﬁEeSof aé)@ﬂ\f FIRRORE sliffed B%Péxf ART2R & ARAR, e hénf R b@&ﬁ@éﬁ T
subj ect's; and response to-specific antigens In -nav’e subj ects.

P- val ue;zellae@obmed hogheﬁﬁ&tcéﬁtagemf etther @leeﬁﬁtaells on€BR+Matello fifedd 'E@lS@ﬁb]OG‘/tel’

pl acebo, deri ved b ANCOVA m)g ust d far el {ne (except at the

pr e-vaéEt‘tr?gl?WéHectl I ES588HEOMA rtée'cﬁb %Rerl?ﬂﬂ‘to §Pb®'ma eutical composition
2012/ 041842PCT/ EP2011/ 066754 perfor rreo_l; [ ANOVA] ). For each graph, the

pl acebo group is represented on the left (grey) and F4/ASOl is on the right
(orange). Fig. 6 is a table of results for CD4+ T-cell response to the
F4/ ASO1 vacci ne: Responder rates. T-cell responses were eval uated by

| ntracel I uI ar cytokl ne star n| ng. after str mul at i on vvrth Nef p17 p24 and

o o " M - o -~ 1 S o "



Figs. 9 shows the association between viral |oad and the frequency of
F4-specific CD4+ CDAOL+ T-cells expressing at least IL-2 at tw weeks

post - dosew®d 201e/d4le2 ART- nave cohort (total vaccinated colrertEp201E@céTspoi nt
corresponds to data froma given subject. Figs. 10A-B show t he hunor al
response to F4co for twelve npnths after admnistration in th

ART- ex fécP@Rgisd t%[aﬁrefet adymsgaien e the pharmareutical aﬁ?&lwltlgﬁﬂngaeftﬁﬂgffanel B). For
al | grmrﬁé{tﬁﬁ%nﬁ cEEPIETEALETRY, hidicl RRcdiIE L IARTPLANThRlREEDO o
the bottoml1ne (grey). WD 2019/ 0418452PETT EP20 TS i gs. 11A-B show

t he hunnbmbtﬂm$pqn&satbaﬁ4nm mmwmﬁmehwanmmnnhmﬂaﬁssndadn@ﬁﬂ@mrﬁwzon in the

ART- nav. ol |l ective anel and b e ane anel
A g B e St o PR gl BlR Y tRadER et B Sopmrdsiicy T

bot t om{ fiyRBer ERHEGEIRLE IR @ﬁ@&%d("lgé&lyr)es ﬁ@é isfile reb@fatRRbr MhibitibR8f fRPot | Ne
represents placeb oc&grey and the botton1 i ne represents F4/ ASO1 (orange).

DETAI L BT VBESoRIRTC DR Naedlirfahctiinst ory st udi es suggest that CD8+ T-cel |
responses play an inportant role in the control of primary virem a
[Borfrow, 1994] in the evolution of disease [Harrer, 1996]. CD8+ T-cells

ar e t hannrEiAhdrombagingdt a6 Ofralmeshefiths Sut €t réth@n£blBwNanioon cepies/ml for at
virus-infected cells. It has been denonstrated in the SV nonkey nodel that
exper i riedit 8K e ey lsfst Grelepgonthscat| past eighigen menthseat|lpsttvet yeaemetleastof an
est abl i r : t of t he
R R X R S e T

i nf ect deass dilghewdars, @Déast]iﬂreglehls amndaemt ten ypdrayinanotbkeernpodimint mersulbygctCD8+

T-cell res onses + T-cell help i equired to pr nd eff|C|entIy

di £ er AN ae\fl?ﬁé%PeWS%%?gpl hgﬁrloavd%oo[@gr%@nb&%ﬁ Sun, 2004].
The | osgRE/nt %1%%@@@%;51&/&%%&0%@  Bpflddieration after acute H V1
|nfect|oﬁ can restored invitro ition of autol ogous CD4+ T-cells
i sol at ed durlng the acute infection and inmportantly in vivo by

i -i nduced HIV f CD4+ ht er f | 200 t
o iR R EEO A et T Bl s ooz M%R?a@ﬁg%ﬁlhf%%é-f%%a%?&kd%eémys@@R?ce”
associ af @ethwy énlibddli}ﬁeﬂtoﬂﬁg ‘Sﬁlﬁ EENdROR RLE ﬁﬁ’t@%‘[rd%/mmhﬁﬂéﬁ? (ARTI)\lalor to-c#-

i nfected subjects who remai'n in the chronic, asynpt oimati ¢ phase Wi t hout ART
[ Pot t ersubsegoqnt tadinmsgetian of S@@m]lmumgﬂmcmmsltt@n Iniangthegenbodiment the i . e. |

f d..s wh l. d
thece. FoReste A o8 adhify R bRk Rl B SR R o

exanpl eno@hd)d@bes 1dast dnENRaf G6r £ | @berwd ehs! fdrav&ha tifee GBMS; for @@bdsBfRxpr essi ng
at least two or three cyt oki nes wi_.th non- progreSS|ng di sease and | ow viral

| oad [ K&AHaPiaRAtIcasHOTYeqpatier aspunistraignatithe PopUNQIpRIELOPWOSITON3] . Furt her,
menory CD4+ T cells (IL-2+) have a protectlve potential in HV infection

[ Younes, 2003], and a strong proliferative response of these cells

cor r el dhenwktbodiownyitiapolygpdde pLihekbmpbsiebd codpisel Nel HeagedndrRnl. Inraduct i on
of poly cti CD4+ T cell res se can pla n i nportan roI n CDB+ T
cel | é{»lrt@?rtegﬁ%&aanwr%@g Sedd: R?arf&@@ﬂbﬁ% s f@ﬁ@ﬁ@ﬁ%@@*ﬁ% PGt 86754 |
has beQ%ﬂﬁHhH&h%h@@B%p&ﬁHﬁ@o ﬁ%mﬁﬁﬂb@b?&ﬁ%tEﬁ&oﬁkrEﬁﬁo&ﬁﬁﬁiﬂﬁ of the
present invention induces high l'evels of polyfunctional CD4+ T cells in
bot h ARMB)Peenienemposameh ARTemainyeisel Bav. i nf ect ed subj ects. Furthernore, it
has al so been found adm nistration of the present vaccine also |eads to
lower viral loads as conmpared to H V-1 infected subjects adninistered a

pl aceban oWk thBBdinfeat, Mk 4djiNdneef the cbipssifinPRIdAE Bf ford &om@n@ﬁdsls@%@tddt hat

there is a correlation bétween thedpolyfunctlonal cell response

i nducedtom: anHampneieseal iyecheisappriadmction.a linsgalysicshatide, gt ral | oads in HI V-1
infecte t Th t S ntion to
prOV|de neqﬁkﬁsuéﬁ) it ﬁ%ﬁégg%a8%§S%?ﬂ??%ns%?gi?ﬁgxﬁ£g§'%%fgu¥&%elIs t hat
speci f Idbﬁiﬂrﬁéesfz&ﬁlﬂgﬂlmmogi&alﬂyeﬁﬁ{fe mpemmcﬂebcﬁeﬁ)hndi@hp&deH]@c@ﬁﬁﬁé)Slhfalfaﬂh@f ter

admnistration to a _subject infected with H V-1, For exarr%l after
adni ni <bodimaent, t%lﬁédjgﬁﬁ}téempﬁa@ Q9 adéu @ ljnad &) derigptivsplnea urther | st hat

e 00 nihtbcilen: L 1pRNRA NGE B AAPP e lr BREQSAANE RljSLAAL | on.
Sui t ably, e 1'hcr else i n response, or response 9 el ther de novo
(any i ruorrfpa]ses Gp@en In Mmtleerlembndmmm-tbe(stsml mgphbmsiremish dfafthercenashdimerss r at i on)
or a SI %lcangflncrease of .a pre-exi.sting response after adm nistration,
such adhgaqig Hhep PO PiSEs @ IPONIPR A Eor a stati stical Iy significant
increase. Subjects that have these ingreased CD4+ response |levels are

consi dered "responders", and it is an object of the invention that the

i mrunogeni ¢ conposition i nduces such a response in at |east 20% of subjects
infected with H'V-1. Suitably, at |east 30% at |east 40% at |east 50% at
Ieast 6096 at least 70% at |east 8096 at | east 90% at |east 95% or 100%

- o Y Y T



By "antigen" it is neant a substance that upon adm nistration to a subject
triggers a specific imune response agai nst the antigen. For exanple, a HV
anti gen iwoaotdiiMigaeot ei n, derivative or fragment thereoPcrEpRotinsgrger s an
i mmune response specific for that H'V protein, derivative or fragnent
thereof. I n one enbodi nent, the antigen may be a pol ynucl eoti de encoding a
protein, for exanple a HV protein, derivative or fragnent thereof

Al t er nahighebib8lin it qgedé&ﬁﬂgltfoﬂ i8a8hinBEdre FORCE t& EEIUb; erc??nE’Q Pgher t €

i nmunogeni ¢ conposition of the present invention can i nduce a CD4+ T cel
res ponwhﬂdrmént,rcemtpm%&nms adminispéredtvidher thoegingds tCHORtsul)ecelh afluﬂrerr on. Such
a CD4+'T¢ﬁi response. i s $scrrbe§ &é The . Eggsent i nvent | élso

pr ovi dEDBAIRHCOMRPSToRAHATRINGELS & o hebtheiPHaBe dPSHrblestg Oﬁ%o %pect ed
increaaﬁnﬁ@b&ge“%hﬁa{ | oad of a subject infected with H V-1. Wthout being

limted by the theory, it is believed the i Mmunogeni c conpositions of the
present invention |nduce an i nmune response such as a CD4+ T cell or CD8+

T cell §ﬁﬁ$ﬁf§t ﬁg» éh inhibits at | east one stage of the
H V-1 liTte cycle suc %?%@rra %ﬁ: s do not increase over tine as

expect ed. Because vrral | oad is closely associated w th di sease progression
[ Mel | orldg.el isg grapmshowinghg serrelatiombetwogptip pregregsioniof itHY dpeapeuifbityig t he
viral | [ | t, as seen
in |ondﬁﬁgrﬁﬁﬁgﬁg%gﬁggég%fé? 8§g§o¢§?y%®l?én%ﬂﬁ%hg%@ﬁg%&aﬁﬁgb%?nventron

t o st ahfilutisealaiters)educe the viral |oad of a subject infected with H V-1 by
adninistering the innunogenic conposition descri bed herein. In one

enbodi bj e reases Iess t han expected as
conpar a4bei 8 Shehdcon B8t Eh Giiouf UPlRBq WAREERRERL 7 ' anot her

enbodi nent, the viral |oad of the subjecp is stabilised, i.e., does not
signi f iFogmBLAyBiShewelm@DﬂrcomttChengﬁi freh bhsshide as a funstipin nfedetyfs sadei ni strati on

I n anot her. .epbodi he viral ad _decreas ration.

2015/ oA BITPEAR BTG ke h BF AR PP et For o A TS A&V T T oac
of a suphee{(pMHeEB). Fak ea&rdétafmﬁl%ﬂeiaé‘m?zﬁ%l Qhe FAYASOI idprebededdl dnihb 18 ior to
adm ni stration of the conpositions o the claimed invention. By "reduce" it
i s nearfblagkhandiphecebe pathe ogdd (8f).a subject is nmore than 5% ower than the
viral load just prior to admnistration of the conpositions of the clained
i nvent if9Bs 4OB sRAAMR! @ral IQAUFENCAR TORAE &Hort (%inSWe Ay, Hadel A Mew2BYe 25%
30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% "85% 90% 95% 99%
or 99. 546al tmérch@mﬁrqrmbawlma(expm@doﬁ IQgIQMj '(eﬁmejl@ns@f the npmberof days

vent Pl g SRSt s IRt Hherbat i it M oama ARy iR he o™

progr essitiom Ipfe (olavigél Pe@s B dhows ﬂseuﬂ@pa@é chhibilegtedisttbtifiotbifvds (RCEyTEHCi ng an
i mrune response that prevents the viral |oad of the subégct fromincreasing

above 1@@11&?09 legpieal/inad atviay 41, mepid<h. aeie’ aubment IopitkesART-naie wdstci at ed
with t |
10, 000- B8RSR0 AR Chopl, Lia¥istopeainsiu; by Berthie RBRAUMEF Ruckiond )
viral lohaggeodredtersa etqhalrtoilﬁh @ﬁ&s@@ﬂl@s/amde, mlﬁ)é):@ ampiEesH dilﬂop@ﬂi t}ﬁoﬂmaopr es/
i s desirable. "gg%er g Ri s El se Progr ssr@@ 2007, avajl able at
ai dset COFFIALY =) lé‘dérfa 0&3 or 3 gjyen ah dot oFeRgptEgher
2010. radbl t I i,hed above
per si st b AP R ey AR, o S R R e adh A B o et ot to ten or
nmor e yegaasbo bn theneshe gthondi areage, line)e suppr essi on persists for at Ieast f our
nonths. In further enbodinents t he suppression persists for at |east six
mont hs, Flg} 5he@ho ! é?i'r?d:ge%?m geélﬁé‘ DLIEUReT. éE‘ﬂ'Q% ss%#% 4t§8R1 i yo

I ear st

years, east t ast our years, at ve years, at
| east Shmxw@agsgmakmbbambnsewemnymgmsmnax(ApaeﬁdbnghMmyaanhlARTLeast ni ne

years, or at a ears r | oad, inclyding reservoir (integrated)
vi r al |‘3688“e“88 @Aﬁagéreaumgmﬁir%mro S%ectliidcf%ﬂgﬂ‘é‘}ﬁlna&izsagﬁpeqeﬁ%q%udr ng
nunerOQéhﬁaﬁmﬁmqtﬁk&%oﬁ%%b|@ﬁﬁf:ﬁﬁé@ﬂ§nmAﬁ?§ﬁn@%ﬁ%¥&sWHQMUQQHGBﬁﬂﬁk%at'Ve

PCR assays, branched-chain assays and bl spot assays. Alternative
assays hatl tprahe gmm@rl@ hlealamlnrﬂ/eso Hower plasslenderived &y ANEOd ethodelbj ect can

al so be su tute says incl ude.. 24 a en a nd reverse

Fr anscrABPRIdobEbEie CRFT alh BT e PlalhyRree ADuh R BITSETES qaant  tat o
the amount of HIVin the |nfected subj ect. For any of the methods or assays
descri bed herein, the assays provided 4 n the Exanpl es can be used. WO

2012/ 041842PCT/ EP2011/ 066754 It is a further object of the present

i nvention to provide nmethods and i mmunogeni ¢ conpositions for the
prevention of HV di sease progression in a subject infected with HV-1 in

t he absence of antrretrovrral therapy (ART) Mhrle ART has been relatively

Y Y T e B T T U T o, .



I n one enbodi ment of the present invention, the subject is ART-naive. These
subj ects have no prior or concurrent treatnment with ART. |In another

enbodi nenvo 20tr04s84bj ect is ART-experi enced. These subj eeCs/Epanioesres been
treated with ART prior to but not concurrently with adm nistration of the

I mmunogenj c C osition_of the present invention (ART interruption). In
Sone erpﬁbfleﬂﬁ%ﬁ@}faw&)sﬂkﬁ c3eh gliagflégﬂe phengroyp {STeRfeRRptss antharert (gegy

concur rgatdayasdtisios 1ok hodyOo require that the treatment with ART nust
occur sa‘?lrrul taneously w %}ﬁggﬁn‘%gl stration of the clained conposition; rather

LTS RAncLNAhe PR INDRE O IRALL, Q. Ren{ 2] NG AR ART LRAL RN
regi ne a RE T RE Of adm nistration, regardlfess of stFicCt cBrrp I ance. |t

i S an Objéttespdnsthwefreesiated biieirdcebulat o/toldhaytainhe; afeedtiholatidiWithyWNen H V-1
i nfected sgﬁi ect as conpar.ed toT% sim lar_ popul ation of infected subjects.

In one Kb #ieyerpRranseapipsfeR)ipspiis RRpky Regtltsayere gauessedat theont hs. 1n
further i . + n i _ S hs, at

| east tp&?{f&é@%ﬁ%ﬁ%@ ,C at tgl]gfqg?églLstée ﬂgﬁogtxﬁg?gtg{; %gfaiof&’?%\l%ﬁilge%@%at | east
t hr ee yemrdetectibld mastcdinationy & sutgect atas lcemsderéd a eespemaies if thd plopasionifx year s,

at | eas rs, at |east .eight _years, at |east nine year r

Meast tenTfelie ilts Siies R i o0 Nr-a bt el et S fe ot e i ve

subj ect®oPs,. #aRtdend QRELrdiied WiRLRBaBk prETadcdRabABNub|dtt MR caxRRIddenced

subj ects. In one enbodinent, the subject can alternate ART treatnent and

t r eat nepspoadeaf tiergonasti othel CPAV I dD4rel-hedbiexaradsing aplesst 1i-Gnsassp laast tvo-cycl e
bet weer, @Q}e tr%gt rHant. nmodal ities. WO 2012/ 041842PCT/ EP2011/ 066754 It is a

further® 1%1&‘? ¥ aﬁ%mienventi on to provide conpositions for the treatnent

of H V-1 infected subject.s in need.thereof,.such as |, ec havi a
par t1 odis Teo shv ey bigkin o sRTE AT RENOt S TRE LD e CPidr e gt or
l'oad, gARgKeLEadkioN | (pRbertQPEn 1R RATI abh Ahtal JaSBhTRIM: vEllGL HEnd B0 M¥ks
par anmet er conducive to the selection of a suitable subject. For exanple, a

subj ectpostadosee sley ddt prdsanted: drethisaeghs ob tadhedatyypARIN drrk ereqrangRy i xpesitiagsdced,
ART-r ef t ory. and/ or.. ART- ngn liant. .It is another, object of th

vent IO EoPT IORL PHiE el BT BRRR Rt et BuPRRl RUSHE SRR Bugh

t he redHeheBntate i Falspe@At ICIMIIONCOYE TL&IIY idkples@f€aPe @&ntlkPiokines (IL-2,
ART-nonconpl i ance. By providing a different nodality of viral control, such
devel opéhni f[FNRD- r esi stant HI V can be avoi ded. | mungeni ¢ conpositions

| mmunogeni ¢ conpositions suitable for use in the context of the nethods are
di scl odags. Barbishow TheC BRY-Tlcdjengrnserfco démi@strativhef Fdto. dahélex eimtwsrhet ei ns,

each of which c be i ic in.it ntiret r as a fragnent. Envel ope
pr ot ei ASTIREIEE ag%-ﬁa%%ﬁﬁ%eﬁwésEthwepﬁs%ﬁﬁﬁ%}enéﬁﬁ%&,ortrweé&g%ﬂsast P
Non- envigle QReK A QfeBicl Fronf CH4UL,1IL'-@,°TNF¥§ akPbr ];FmWaﬁel'H'Elﬁﬁﬁ%e ?%}r&%ﬁﬁé&r &

proteins such as the products of the gag and pol genes and o
nonst r Uck-speaificirdd-eil wslisuche AR TReaiye dMgfort eipfessing afligest oBe owdee s€Bed T cel |

responses i mport for, i nal ogi.cal control of H.V-1 pr.ogr ion, an
v e i SafoL AR 2o Epatdet FERRE Padils” honG Ut eefustime P areBERE BN ot 1
cel | epietiopPhe AR eydridhcadtioh8 Bgpre@iddadh BOtHeBarkég REISEted BIRECDAOL,
conserved T-cell epitopes are g, and Nef. Alternativel or in

Ga Pol, \ , |
addi t i dh-% I NseandurIFINy cRanel Bshewpeinwsithe perrentagapiddnspeeitic i BT cells in
ep! t Op&g, A%‘;i%‘aﬁesc&ro?t"e'xg%s&ﬂ Lhg &.?He Bgllk%{;)se%fe'c%%’fro L 83 TnEg! !
epi t opes. e I nfunogent ¢ COAPOSI i ohs of the Invention conprise one or
mor e ofantie$EN@ANt i gens. These antigens can be conbined in one or nore
fusi on pol ypeptides or can be provided separately or as a m xture thereof.
WO 2012/.041842PCT/ EP2011/ 066754 | n_an enbodi nent, the i nmmun el
conpos ioFoR 0PE s e R Rt et BREMS Teey SO FIBEE UG Conpr i si ng
Nef . HIODIOINES-cdis exPre@sind Xt IBARIIERMt to Feekd pdsBdeelri@sbeARaidive ¢dhottnf ect i on
and in the absence of structural protein. The Nef gene encodes an early
accessdigalpyatcinatpd eehart). Kiehaeim serewendstasitin from gassasybigelver al activiti es.
For exanple, the Nef protein is known to cause the down regul ati on of CD4,
the H \Fids noaeRtRdw tiRHhnMiE redpRase fo FIRb 86t B efth &thd 4TRer G8hiini SikHtioA G the
al t hough_t he bi ol ogi cal inportance of these functions is debated.
Addi t i oWRT tegpetegnceheahosicro edtiviely (pheel $Y)gnd by pati petalpenad B)TH eredll raphsd i nduces

an act 46, 8 ESe o0 L IS0 REOTDLS RS (6L LS 8805 §Pr essi on.

Some Hi i sol S I on regl cause”’them not to
encode functional protein and are sevegrely conprom sed in their replication
and pat hogenesis in vivo. References to Nef are to full length Nef and to
fragnents, variants and derivatives of full length Nef. The term al so

i ncl udes pol ypepti des conprising Nef, including polypeptides conprising
fragments, variants and derivatives of Nef. In an enbodi ment the

o " Y b1 S - o - . [ L Y



WO 2012/ 041842PCT/ EP2011/ 066754 I n an enbodi nent, Pol conprises the RT
fragnment. The RT fragnent is an exanple of a fragnent of Pol. References to
RT are alwo2or/dusse | ength RT and to fragnents, vari ant ecarmp2aenscerad i ves of
full length RT. The term al so i ncludes pol ypepti des conprising RT,

i ncl udi ng pol ypeptides conprising fragnents, variants, and derivatives of
RT. | n K8 d Indhakew thehumpral feipoppsste E“ﬁg?%sve%vrea@%ﬂ% after ﬁgm&&trqmag%m

and/ or AR pGARAISho BbHRAYS ARH hYRbY YRR pARPBRNY Blindd Aland! 24240

enbodi ment the i n%unogeni cygggrrlsos?ti ongl of %tehe(pa?lnvezti oﬁ ncorrprni es one or

mor e pglagpldptthelep loenprresintsgFACA§01 Tdiengeagndythed ottemtlmansprateads @aceho pr ecur sor

pol ypr ot ei h is.cl eav b rotease to,yiel roducts that .include the
ot o1 et dioh Rt g End R el g pmseend piati fesBO L A ROt 198 and two
space g@lgi'egé;il@ssm/mgoﬁ(&a,p%e) all of which are exanples of fragnments of Gag.
The Gag gene gives rise to the 55-kilodalton (kD) Gag precursor protein,

al so call eg 855’ ﬁ/gi ch is expressed fromthe unspliced viral nRNA During
trans| RFSAILERD CRIRTQY of p55 is nyristoylated, triggering its
association with the cytoplasm c aspect of cell nenbranes. The

menbr anatasb hictory addicagugpebtythdat @RS NTrcel repbsset Py aapin@srtait rblaén wHer al

genom ¢ RNA along with other viral and cellular proteins that triggers the
buddi ngoatrok oferignarg virpaia [Berfgows B Hethe gyoluden of disgase HasearetPoebIGD8af t er
buddi ngy BR%L 5 h ARV S RY SV HE AL YR Ao AL GATR LRI REAGNEL O the
pol genef“ dut i ng The process of Viral maturation into four St er protei ns
desi gnatae 8edviidcnimaaistritsd [pthé]SIV ntehkee apsletthhpRAdblimeNal deplgioaed @pS+dT{ p9] ) ,
and p6, all of which are exanples of fragments of Gag. The pl7 (MA).

pol ypepellgkeadstorthgass pecagtiobphamestablighad drusynisstian [ding 1 5391 pBerefigrss ft isn

nol ecul i ' iifdl: kpid bilayer,
atabi 1150 pe el REIER foh R L6 o G SR HING! Geeper

| ayer s iofectelaubyiecti on where it becones part of the conplex which escorts the
viral DNA to the nucleus. These MA nol ecules facilitate the nuclear
transport of the viral genone because a karyophilic signal on MA is
recogni@ssl BYcelB8p sl & a RUE L ERRInkARAL CIRCRICBE Fbporks TIhenQRRReR al | ows
H V-1 to infect non-dividing cells, an Unusual property for a retrovirus.
The p24s (@ijreptaprane afdeflisientie ddtemérdiate dtactor ahd wienwiry p&¥8tH £ beks.[J@pednophi | i n

A has ~de rated to.d ract. .w the p24.r.eqj.on of p55 ding to
ot el PRt 20R Tl § N Bl B ol el Sinir ot B ¥, 1ol s
The i ntigfeagdi & heatwBRA ifRErathddittdnaihiutdi foods CDesEeald isblakRadaragtHehe

di sruption of this interaction by cyclosporin Ainhibits viral replication.

The NC acelgiibigciorn @algimportaadpohyivelbe veesinespulered Y {lyspeeifie g4 Frgelihe

so-cal | o signal of H V-1. The packagi ng signal consists of four
stem | Jg%hge?ﬁglgt%@% | ocated near the 5 end of the viral RNA, and is
sufficient to nmediate the incorporation of a heterologous RNA into H V-1
virions, NC binds to the packagi.ng signal through interactions pediated by
two zi ftecentigeertsipdicats .th%eoai%tlp%ﬁﬁ’r%é%%r F Eéeh? AL OWIth #ife p6
pol ypeptid i i i I i pons: . accessory
D of o1 1o o B e R R R Ui one.
The p6 dchegiignsahptomaonphiasesvithosDARA] [Peter, 20¢Y;, Kanmpangawndtj 2007 L ¥eRaier ed f or
the effici ent1 rel eﬁse of .bgdidn viriqns f.reﬁ{p aan i nfected .cel|. References
to Gag %8 4! saniiollprsntf HtsstrdaHbI e6s Whoag e deadsyepaig low Wil lier i vat i ves of

full | eR@RnfEBg-and ARest RSV RAISBadsNGhHAEDrRAUY RERhi DS MRYel 1Tk GaE.
i ncl udi ng pol ypeptides conprising fragments, variants and derivatives of

Gag. | rexampbpodiestnt TNBagrreloregn glus devichseof g3 p T eelly sprespimgtaelenst tRefoer ences
to p55 . are also to.full |length 5 and to fra ts, variant .

tor PvacfirEstoR et Pithitoh el Shschd B0 i ot SR TRE Bant s R e

conpri siong; Ekari, 2002 Iyskaeet, P03y PRRtHeE @Sk QFITD S Meells @D have ¥ plotakfivé and
derivatives of p55. In this manner, p55 can conprise the pl7 fragnent, the
p24 fr agiesiel inhly wéectipn fiewres. 2008]. 8 d rrstigne proliAwat wrresnoagneithese cels i ant s
and der | LV 170, . / ; pol t] nrising said
Fr agnercL et ifin fn P gRETL i AOE RoaB ool PRGNARRYdr (SR AGRTBRAP "0
enbodi nEDd+ TGaY réspofsddean Iphayaun igpbaaitieletin OBy T oetpadtsats ahdwiralddadd and p24

either as separate protein antigen conponents or fused together.
management.
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Sui tably, pl7 and p24 are fused together and are separated by a

het er ol ogous am no-aci d sequence. In one enbodi nent, the inmunogenic
conposi t iwo 2b1rd4lise conpri ses the H 'V envel ope protei n PEmEP2@n/066764 agnment
or a derivative thereof WO 2012/ 041842PCT/ EP2011/ 066754 I n the present

i nvention, antigens described are full length antigens, for exanple, ful

| ength Nef, full length Pol, full length Gag. The invention also
e“CF’”WI%ﬁé‘sSoe@HtsﬁxgﬁEiﬁ lg%ﬁlﬁ{hg%mginfs%%ﬂiod SNEE Dacc YR AQsdnk BERRRSS OF
variants of the ntlé n, Ich can or can not correspond to full 1ength.
Sui t abliydudes highaentess efrpol yiomaogle@iD4+ fIrat senh AR -egrariantesl aad AR Famsivegeni ¢

vari ant ically, "f nts",. whether i ogeni.c or ot.herw se, contain
e tont s iMeERd attieets, FAERERe i1 6 HPieet FMIaR S Sratin S &ihg an
HI V-1 antiigeRisefeadbicioweneyalasflsas todparedto HBtiaRkded shifiecd hagmeatedgont ai n

at least 5 to 8 amno acids, at |least 9 to 15 am no acids, at |east 20, at
| east HFdacebe. Withpwiasinglowitesbiotthig hypeshess, ias heliaysd thap thetdhie aporglagipri de of

whi ch th are a fragpen v enic fr nts". as used herei will
compri Sangest fie B VARG g CEHIBRERsfe AT ar prsdd R0 e Rt ana
di spl ayrediictfon iawitralg64tisGh HYV- Suedttddrsapygent s are capabl e of inducing an

i nmune response agai nst the native antigen, either in isolation or when
presented in a suitable construct, such as when fused to other H V-1
epitop ni. i : £ usi g i ei naceous
and of TePetoRoh L PR Sid WTEE il nBlRR BRI o AR BEAL

"var i andompogisionsthdt inene QD4+ Madellsldmt grkcifipaldy radegnithatlcdsavee pegpepalde of ed i n
alimted way conpared to.their non-variant counterparts. This includes
poi nt  rHi¢ SRMERHN ek adHiERERGE H@J‘ffﬁaﬁ%@ﬁ wichyfi t hd P EKyPRIS#EFE f or

exanpl eadHMniisHdei’i‘,’:{H%%uﬁéE‘tlrlﬁg %ﬁ&&ségle@&@ rogl@@'@nr SHBLBI R e Qani-R ralg%i pg,

undesirable activity 1'ncludi ng undesirable enzyne activity. wever, the
pol ypeptid@e Nefins eonhparehipriesonagdmmisitaion. Snitabgertheristeasemeaiespossd, for ci ent | y
sinilan%§%>nhe native. ol%Pe tide such that they retain.the antigenic

pr oper t i"E5'HSPRABT € TR THNAbERIECY PEIIHAC BIE- SRR BASSPRAY t hus t hey

renai N yedhaRlfiMiratidh pordsi 8Mfit AT ds€ SPP PRexddicedpoh e fRAbiMmi anRkibaeN.
Whet her or not a particular variant raises such an inmune response can be
measur etclbgs atveufaldbr grepterngedasyydicastatessisally grificans ingredBe| SA (for anti body
responses) or flow cytonetry using suitable staining for cellular markers
and cytokines (for cellular responses). Suitably, "variants" according to
the presididctd thehab e Bese BRrAAEdISED R dishomadeveliedre toider&t “rsspaatiértUtah@ns of
one or nore am no acids, They enconpass truncated antigens, where the

C- t er milh@d objsel/ b the mzenLondhatheidnprnagsaicLRMPYEH OR Hylupesecl p seppaRSedR abne or
nore arj I @S Sul : LAants:. 40nc oun er.el o0 5
i o Al Robi gt LtRks wi BIVR b R MO AR URR S dook

aci ds, a?leabtoo(2h, aahdasto’7086,i atl eastr8Ofarae [dakied)?2 at beabtrid %aor ti%apesubljeavad from
the C-termnus and/or. the N-term nus of fhe anLLgen Ygriants of the

i nvent i"6PORGSTS AHEITU PSR TR IHPHROSFBICAOMARSion @A e PsFReoPVEN98t Nt ut i ons
of one Nk MYoRInMH: M 1AS T34 pf\ﬁﬁ)?éc@g NOkdkpokiery Uuncate of an antigen can
additionally conprise del etions; addltlgns or substitutions of one or nore
amno acids at a different part of the peptide. Variants of the invention

also c rise,a pol ti.de sequences that have.at |east 70% 80% 6K 90%
3555 oo GG RIEHBE Pahvrig T b R absin bun ST st ORI po
and/ or if@be thdlexdiesSioR A BBt 0R Indiies I WBB ITORI1s hiig dIMTHIREARIM 16 aGABRes] ti ons
conpri se two pol feptldes conpr|5|n? one or nore antigens, three

pol ypepnfegied vatnigtV4i Rer examptsy thedrladhdtdeleerepressaativapionypaskers dersitetpr i si ng
one or Iy i oI r ol ' .Sl Q nor e
ant i gerih BoRPbPERR Rt P18 CF oI IR T BB s PP e AR BB o
conposition nore than once. For exanple, an inmmunogenic conposition of the

i nvention can conprise two or nore pol ypeptides co rising%hbf two or nore
pol ypephiode smpadipientithiyCPAT Tagel/astvatigy markess irclyrdy (%é%’il& Iwdsi ng Gag.

I f ' I tid [
one-of ReY. SBEIE oM oc B8 0 AT bR RaRUR B RS L0 e of Nt Pol

and/ or Gag, four of Nef, Pol and/or Gag, and so forth. If nore than one

pol ypeptide is present in the conposition, each polypeptide can conprise

t he sanme nunber and/or conposition of antigens or each pol ypeptide can
conprise a different nunber and/or conposition of antigens. If there are
three or nore pol ypeptides in the conposition, two or nore pol ypeptides can
conprise the same nunber and/or conposition of antigens while the remaining
pol ypepti de(s) can conprise a different nunber and/or conposition of
antigens. It has been well docunented that the pol ypepti de sequences for

o o, o o o rer



an enbodi ment, the pol ypeptides of the conposition is froman H V-1 strain
of clade A/ B, C, D, E F, G H J, K or a circulating reconbinant form of
H V-1 ( CR¥p.20i2m4@832enbodi ment, the pol ypeptides are frorcrier2eanss7ss ade,
such as clade B. In another enbodi nent, the polypeptides are fromtwo or
nore cl ades. | further enbodinent, the pol ypeptides are fromthe sane

ol ade 815 ﬁ@@%ﬁi@fﬁ%fﬁﬂ@h% %fié@m%@gﬁ%cmsg&n.s%rrre%{ﬂ%%@rﬂ%m ment ,
at | eashe RIEPEDYPAPLAGndtfon! SRR atkiffiBh SRHIP! 18%%(;@% b PLER of HV-1
infecting the subject. I'n a further enbodinent, all polypeptides are froma
cl ade dubjeetsemfectbd emhtHle -$t FaierampleHdrhibistmafiec of thg ptdsentsminpumogeni®ef er ence
sequences for. each HV-1 cl ad ngd, strain is readily availabl e .in various
wel | < krrGiogungs feedyaspulug Cofe Gl Bupane® Bevved) Y A soecike

VW, NC RintiBédrelbdhi GOV 1 S2EHRBN ol iBdrati HE indidREPpertl deARA S RI/BLSHIEkIBh @ F at

WWw. uni prot.org/ (both accessed on 21 Septenber 2011). For exanpl e,
sequendelvitn markersant i gen of the invention for each clade and/or strain
can be found in these databases. Fusion proteins conprising one or nore of
t he antigens which can be present in the i mMmunogeni c conposition of the

i nvent iRy dhdgen bie Bmeting 6 ketseahce haV\Gpsaintiddteon foncibret @iggershapedific by
reference. The antigens Pol, Nef, Gag and variants and fragnents thereof
have priBViungdpspopEeigaist Be radedot or geanrlp.ontl Y agtigends aflINBeEitm for use in

an i mmyp i.C qﬁgﬂg | & t ' pyely
wel | conggggg fac osg{%?gﬁgﬁgﬁ?gég¥§?2%ng@gﬁﬁ%ﬁﬁgﬁﬁgﬁﬁﬁggg %&Pﬁjgéhﬁﬁre

| i kel y dedivativass-fragaeht thieicof. ahit dngent otlinvent thé hetigentm Bt read pdymfclddiile t han

| ess mellgﬁonserved Pntige S. However, the jncorporation og t hese antigens
into fErYHNHABIAFASIOE SFAMPE AJHYCRIOWHD ety HVEIF &28B5M the's0% ons because t he
antigens therein do not correspond to native proteins. Accordingly, fusion
proteins are not straightforward to produce and cannot be presuned to
behave Alserndtevehatriivaddition & mdweat (28 h celhrespdysd; the nhmohogenes Gomypesitioon, t wo,
three, four or nore of the anti in the i munogeni c conpasjtion. are
fused” % HORTR! ST BPOREI 2 Tt A5eY Fpa " pL BaEr g O gy PBATS; s
fused tqr (@G TROM firktibh SRLh b@ et TREI Nabohs® if 8&eHbddafeL., and/or Nef is
fused to Gag or Gag is fused to Nef. Suitably, in a fusion protein of the
invention, Gag is pl7 and/or p24, and/or Pol is RT. WO

2012/ 0413h8e,4p2reps[%ﬁ{ i%xl?ezn i]():ILl/ a s%ﬁ)?r \lllldlesnmgt%gési e(l:nl%il c%rmé)o;sittioing fo[(%?Q(%ﬁ%ﬂlii%eor}ti?ﬁigi%th%tﬂpee .
antigens 1n e | nmunogent ¢ conposi tl on ar used to tor a fusiron proteln

conpr i sxpectdieincrdde inRAe viddl doqdld¥ d sibROYin€dcetRlrwitiSHITYV abMWithdubBeiaglihngeadyar e
fused to forma fusion Prqtein conpri sing. p24- RT- Nef -pl7. Such a fusion

pr ot ei rih¢ depiypiins heierad theimnymopean somposatignisf die Riesspeinverim ipduedged

di 1 ect e GBGn Qs Qfth s Y4 IMPRRA PEIA!T BliPFesp e Bs ULBHELI £30c GRAPTI S€
het er ol ogous am no aC|§'sequence conprising one or more am no acids. The
ant i gerishibits atHeast usé¢ gagecefithdHEIYV rldifietchiel e sachethst vienl hoads dblndt inci@aseb®ef r om
different strains within thﬁ sane H V-1 cl.ade or can be fron1d[ff rent

st r ai ndIM§ BHeRreFS Rarausqviah logd sydeselystspapieg Withiiseast prggisssiphINIFOTF usi on
prot ei ny af € dokOoMakly Ve 41, 8661 A%ifiGiRELE WRucihS RS/ i 1da8¥eadd td MEMeRhinkhNée 1

cl ades. Alternatively, all "of the antigens in the fusion protein are from
an H V-heakh phiha infiectsd stij e, dsrseen inHengs e nehjtogresscasle. The pepti des
according to the invention can be conbined with other antigens. In
particular, this can include HV-1 env proteins or fragments or variants

t her eof THREGHRY 1t@farf 688 oPthi®MV eI BREBDise 9P Ilce BR41raPREd 8P4 bbjecthe env
can be for exanple the envel ope protein described in WO 00/07631 from an

H V-1 dhieded BridniEY d e administeking ire 1aunuR@genie compeiieen despiibegdrereintls anker eof .
The env - 0,.be. .0ne : r.f S, or

vart antt QR B 08 PR R R S nlf Sy s OB Kam
conposisimhdir ppakidh bPinfertdédsib|dasent dndthel gimbbdim e M visdl NehdasT thd Mbjeceizv
protein or fragment or variant thereof For the sake of clarity, the neaning
of the stabilisedrife. Lo pet'siginfacanty incease figauihe yapkload at the tigefafned above. In an
embodi MRRfipisir. F‘ﬂgﬁ{b'ﬂ&r CRBBAR dnt, WS yiPdi 1Maede'cﬂs‘f/l?éltag@f‘a(fnﬁhﬁIsnﬁf?@fPr Isea
fusion protein further conprise dne or nore unfused polypeptides conprising
an antigen. Suitably, the antigen in the unfused polypeptide is froma
strain of HHV-1 fromthe sane clade as at | east one of the antigens in the
fusion protein. WO 2012/ 041842PCT/ EP2011/ 066754 Al ternatively, the antigen
in the unfused polypeptide is froma gfrain of HV-1 different fromthe one
or nore clades in the fusion protein.



Sui tably, the unfused pol ypeptide conprises Env. For instance, the unfused
pol ypepti de conprises one or nore of gpl20, gpl40 or gpl60. The H V-1
envel ope woyporpnetsei N gpl20 is the viral protein that | ecuaedoifioc6754
attachnent to the host cell. The gpl20 protein is the principal target of
neutralizing antibodies, as we| dependent cel | ul a

I t
cyt ot 0% FPilisEDHEs meapl Bt o Yy le@p%n ' 166 s NpbyaTs e mapéw PhfEDI ti on
( ADCVI )yiral Vgﬁ 8r151t"t% Ad8Ghi ﬁldﬂfofttﬁ‘?cd?ﬁ%ﬁidﬂ PPk NP HWnti GE®YNI sed by

ant i bodi es op) are a o0 the nost rla | e parts of the protein. The
gpl20 pretuee’hitad meant ot diengrat natl @b e subjhettis anoee ther GWOMdtHay tltiod doaidc T

I hocyt es. ector cells

o) e el ekt i raam O hE FRarETans g lercuired b@obim Hob Rl e diseal
i nMune JARGNANICSINTOS Bog @t r@st 159, bhe, ©argedo ?%94'(%045%95@/6 521609,
anti bodi es sonme CTL epitopes appear to be relatively conserved anDng

di f f er ¥t HOY, ¥ 5%@ |89%n§5%F8@%t 18, 951%90&9 é?zizllpwegﬁmdleawchl el acsubieble
useful.a geg & onenH% n vacq}nes ﬁ%% I|C|t|ng cel | - medi at ed
! rmnune 1P ESFOR KR “t““ SPET ALY YORREYHONF %Sg]é‘hveS "@nposi tions, or

vacci nes, of t he present |nvent|on wi || contaln an i mrunoprotective or
|nnunotherapeut|c uantity of the polypeptide and can be prepared by
conventiheraesepianentipieadso nraviges @ﬁ*’b‘@@ﬁ #hsrgompogidlopyfos IPreyiepiiing thepregiessioant i gen

in a si f C 20pg,

5. 15119‘{}9%1:{’ foac. 1%%6& el Qﬁh@pﬁfgbgﬁ%{%ﬁ?ﬁgéﬁﬁeé@pr otein in
a si ngleednsahetiriliead @ﬁtha@ggentfroﬁnmpmismg alfoves] 00M0Q capids/atl. Vel 1badsal
anountégf unfused polypeptlde in a single dose of the |nnun?1en iC

conposiAPYhH ¢ E0Fbeopigg/ml ae 435085 A FEHE PragiesSoBRS TS sate. SIS Mrahnt i gens
ina 5'18&is%e€19&‘ﬁ 1@“006@9 9%@99?&%& r%@”@‘é?éréﬂlf[ksb fhafl 30 O@@ c%&@s/hﬂl A0. 5-50pg,
2-40[tg, 5-30pg, 7- tg, For exanple anount antigens can
be abounmlﬁmdp@<maﬂmuﬂ0900pgmedmeKm8®0m@Wndboﬁ®O7@H@ﬁmlabbuumﬁﬁ pg, about

50 pg, . ut . 40 ut 20pg, bou .. . B

20150 04 I B PR BI O | hsee e Rt e TR A & 4id\Rie cretsitsetcdpesergm-
|nnunog@nl&yp@ﬁg@gaﬁh&ﬁﬁkgoﬁ@hgg%ggﬁﬁgzgn)annunt whi ch i nduces an i nmmune
response wtho significant, adverse side effects in typical recipients.

Such amount will vary depending upon which specific |nnunogen i s enpl oyed

and t heIt fjsodsels&ﬁ)lg{ha%/%%%l nar%s!s?o'}]l erv%am% tdesagibeé So%leg)%}sm?for a cé E gt anarmunt

for a part oncan dard

st udi e%lgmﬂ@invumg @bﬁas ﬁatnl @fe r@esnthecb %ﬁ&)‘ﬂ'&ndrmtﬁis? Ih e8P OMBEE ment, $iddj ect s.

Adj uvants Adjuvants are described in general in Vaccine DeS|gn - the

Subuni tSUBPIESSAQI} REFsiFs T fesaichiour @@n@éd%tfyﬂlm\ﬁmo dipRntNEHRRPTR @hReiPiiSes s,
New Yorg, atllga%?slx r@&{?ﬁsog{ 1%%&%&]% ﬁfoﬁﬂﬁyatﬁ&fs?&gﬂt%& nfoRth@CHe Wl wo rﬁ@ £xanpl e
of an i mMmunosti nu : ers e ctonponents I n an 1 nmunogenmni
corrp05|113as0ﬂ1réd13aetarse athlamt €ooryepo} z&rhéasaﬁee jaeaSQQ'C]IeﬁStGIXI yaasn et leess porsgeqrant i body
and/or c I-nedlateq# to an antig Adj uvants can i nduce i mrune responses
of the a astt%}a YAHS atheast felyﬁée%%ah@ést t9hYe4ype cytokines (e.g., IFNy,
IL-2, and IL-12) tend to favour the induction of cell-nediated i mune
response to a given antigen, while Th-2 type cytokines (e.g., IL-4, IL-5,

| L- 6, I‘Klraﬂ(lx)adt; ewthding feserpair (integrate yonl lond,afan he maalrecil nsrg e numbpmfs es to

t he an&i%. ‘ In the present |nvent|oné h a@bf r@ﬁ% grefergnblal

i nducerd3F Rt 3RS AR S RSToIs S omaCigiy Ay 4, ec?ﬁsagf‘ hay STASY

I mmune (asRRRSEPCR B8Rk s ARSRhEd-Bhaih DN L @bdal ¥ ardiblb&elipst desays. mieknaﬁu@por t an

i mmune response which' is described as beinhg predom nantly Thl or

pr edoniassays nlyitwtltmvhw@vount of HEV pfasent ie envdedtechsubiest eanalsales the fanilies
of cytok ell claopes by

o syt Qe S A8 B AL IPREIUER Sl Lo L DS SR LR AR

Tr adi t isahadle yesnf[@hreﬂwﬂezaﬁ 66 pml&e&luaﬁt&ataﬂwﬁn@mdf FIIIV hn tﬁeanﬁmd yehjeetn of the
I NF-y and IL-2 cytokines by T-lynphocytes. O her cytokines often directly
associated with the induction of Thl-type i mmune responses are not produced
by T-cald gn Equlﬁ nAFhdds ot 4ssas @ﬁﬂ)&i RALiHVARL sﬁ??;lgl% E?craf?l ®a .
predon1nant¥y response nnnophosp% I|p or a derivative

t her eofbe(wsed.det oxi fied |ipid A in general - see for instance U S. Pat.

Appl . Pub. No. 2008/138359, which is hereby incorporated by WO

2012/ 041842PCT/ EP2011/ 066754 reference in its entirety), particularly
3-de-0-acyl ated nonophosphoryl lipid f,(3D-MPL) (for its preparation see

U S Pat. No. 4,912,094, which is incorporated by reference inits
entirety); and a conbi nati on of nonophosphoryl lipid A preferably
3-de-0-acyl at ed nonophosphoryl lipid A together with either an al um num
salt (for |nstance alunlnun1phosphate or alunlnun1hydrOX|de) or an

.



In an enbodi mrent of the invention, the adjuvant conprises one or nore
conponents selected froman imunol ogically active saponin fraction and/or
a | i popolweaocdmanssde and/ or an inmunosti nmul atory ol i gonecir@pbeid@ss7sd n an
enbodi nent, the adjuvant conprises an i mmunol ogically active saponin
fractiaon. and | i popol. ysacchar.ide. Suitably, the inmmunol ogically active
saponi it fsraafeﬂﬁam stopte PESTAMIPY ¢Hen ¢ wﬁmag%dfaﬁnﬁd@m@ogew pid A

der i vatdofposiidh! ARkite prtiVarioh BE Fd diehlovablakSidindRufRby inRtld@blupriadi uvant s
are conbinations o éb—NPL and 21 (U.S."Pat. No. 5,750,110, incorporated
her ei n ibyha abisercernd etiretrpiral henedye(A RFHuM&iilenSR T dapbéenirplgti @ty Fectaredn Q621 WO
2012/041842PC§#§F§011/066754 &g'%? Patqfhb.r6,146,632,dmo 8/56414), or

3D MPL PHRRNCH Sadivrach SYehEFatRsh s sienifigaat lipifptionyginclydipgairygesisiance, =

i ncor paeabekineseicts, BympRfRE affi8lities3 BodviRhd h§aiﬁBﬁit@hﬁzufdrl@%@e@éi@§ﬁgt hKl'i ne
Bi ol ogicals North America and primarily pronotes + T cell responses with
an | FN-opu(iTigs.) Thereleot. yers teine maanagdneend that overeomescibesdilingtations Femares hods
discloseq>HpeU.S. Pat. No. 4,912,094. Chemically it is a m xture of
3-deacjf5{%é'nnnophosphoryl lipid Awith 3, 4, 5 or 6 acylated chains.
Preferably in the conpositions of the present invention small particle
3D-MPL is used. Small particle 3DVMPL has a particle size such that it can
be st erBY enfirgtiaxpraltherappugRb). 8.1 pieawt any |of die thegapigs predgamanpghs ar e

descri pn: U S o .G e [ ref erence.
Anot hert o5 e i IR cishfe, o ELEn R inclcDSEL B Ene Bt B Berthed ST A and

i ts dertranatriptass.inlibitdrs Aorbeask ishipaoisnfupioa paliibitéreentigohldbecksf matwrdtioa Sout h
American tree i|aj Saponaria Mlina and_ was first described as having
adj uvarifhi E%Sw%f@aw@ar% gtgrasgpirandrangfes ighilgiasy Rugh gm&mﬂ%@-, Archi'v.
fur di 9,983yl dST@NS GMNGisab¥Rl (FT8Y; 9BV ANEE(ZIYe, i othBRYidind (ARTA3-

254, incorporated herein by reference). Purified fragnments of Quil A have
been i dahatudthed§TERzA cvhbiod didsoayeytiddjelddq), tanofowi digopwdxihbumarated TDEXi ci ty
associated w t il AU, Pat . No. 6 06, i.ncorpor at.ed in by
refer eﬁﬁ%“,OS?SEd(@:éY?ﬁP@gEﬁ‘%Qn aﬁ%‘?ﬁsuééfes oﬁﬁﬁa"égn‘bﬂglaﬁﬁg‘nbéﬁw ®B21 is
a nat UreghyiSARORE V), devitapack (NI aigreRaik (OB uibldnaiir areep@RaRdd: (hina whi ch
i nduces G£B+.g€€o{oxfc T cells (Cﬁfg)f‘%hl %gklg'éﬁgra Eredoniﬁg%§®IgGQa
ant i bodbpquiaspbraeirgvdr mesytate (¥ ¥, lepnayapd#iVn, ntenavie(RbWi éssamprenakie pr esent

i nvention. Partic r formulations of .B21 hav cribed. which are
ar 1 curRiyh EOSARPL i PR Ry PR Sy MR rer o (U S
Pat. Nanes§1a84GNFBP enfukiGadd) ar-20, ethriarsi dnd b tdeedver aiRCedrugd bsh Aap@piuas f or m ng
part of the present invention can be separate in the formof mcelles,

mi xed rAnEBpdies spqhy astibglizytnialy taggetipg HIN grotesns jop s¢lpdaryprofietns apsocidtesdayiths) or can
be in th : g@% I : . - 4, 9, {rn rat ed

her ei n (E%a%egé@%%%%éé I %ggfghgg&éﬁlg}@lea@g%j t(}:%? Ploe?’d%@g%?u%t%r gés)glgﬁch as

wor m | idkghaedpiiromidd. Ekeh ofithtderdeugsccaa brppldexastered al angiodic ¢dmlyiestdsh with et ur es
and lane]l a en fornmul ated with cholesterol and lipid, or in the form of
an oi | qthﬁr\ﬁg%ﬁg%ﬂnfgﬁwwe PUleBmdrigs 484 iﬂ}?lr&ds?lmrsget}own%&f@ |83 whi ch
I'S | NCOJRRK Al Qa,kk%"cﬁ'a£‘t&ﬁﬂi&ﬁ@tﬁ@&ﬁhdnﬁaéép’&ﬁ'ﬂ}ﬂm F ¥doessEHONBAD ML an be
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associated with a netallic salt, such as al um nium hydroxi de or al um nium

phosphatvew(di]sBiedPaom (hzes®d 26 Hep@bei 2o por at ed herein by reference). WO

2012/ 041842PCT/ EP2011/ 066754 An enhanced system i nvol ves the conbi nati on of

a nonophosphoryl lipid A (or detoxified lipid A) and a saponin derivative,

par ti cuhahnk ¥mbb&infedlthdWitdl Qohdr tKSRibj RDEbndhd\Mribl @6r dHchiféOzMsdribelBbove

94/ 00153, incorporated herein by reference, or a |ess reactogenic

conposiltitirabsproeef ARl @Bz rdménisfirtiontnd thajmmunsisonie sompesitien oliihs preserid i n

U S. Pat. ,.346 4 rticularl. nt _adj uvant f | at i, 0

vl vi R Ee il G SoadhuB Rl Mt el B E Rhp PRt BT 2 s o

enul si a@D4#-5 TdeB esspbegd thar i¥sfRcifRRafor HING .as GestAibebdvel I ambtherbabodiprht, t he

adj uvant conprises a sterol, which can suitably be chol esterol. Suitable

st er ol sdnyigstratipn of b ndA¥IQESHISCOMPOgEEN {slucesYPEessiAR of addivaboEMaEkefSinof t he

Conpo.s'élb@wnTV@@H%% JREM & BL09 I{%Qﬁotggﬂéﬂ@daﬁmﬁftft‘flgtadﬂfni& GoRdPARI - In an

enbodi nent of the invention, the adjuvant conprises a |iposone carrier. In

an enbadinmeienit hempolitivmaintiuaes At &Sed call sapomienhandspecdtcdfooHIVMat h a rati o

of saponin.: shero![ from1:1 to 1:100 .é.w/v\?. %uflt.abl , the ratia.of saponin
st er diesqribe aBayer In anqsher-eqpodifpery. agpmipingatian gt sheymmtnpesniq comPEEkg s from

1:1 to 1:5 (ww. In an enbodinent, the adjuvant conprises a saponin and a

| i popol ysaccharide with a ratio of saponin : |ipopol ysaccharide of 1. 1.

Sui tably, the adjuvant conprises a |ipopolysaccharide and said

| i popol ysaccharide is present at an anobunt of 1 - 60 pg per dose. Suitably,

the |i popol ysaccharide is present at an anount of 50 pg per dose, 25 pg per



In an enbodi ment, the adjuvant conprises (per 0.5 nL dose) 0.025-2.5,
0.05-1.5, 0.075-0.75, 0.1-0.3, or 0.125-0.25 ng (e.g. 0.2-0.3, 0.1-0.15,

0. 25 or Owb2bimm)s4ssterol (for instance chol esterol). | npram/eroiiodsérent, the
adj uvant conprises (per 0.5 nmL dose) 5-60, 10-50, or 20-30 pg (e.g. 5-15,
40-50, 10, 20,.30, 40 or 50 lipid A derivat (for_instance 3 NPL).
25 WD ToBeIsp Gﬁlilgki’zflﬁé‘ﬁ 1@@@2@&@58}68 fPIFFUé’H aé%%&k?@%hovet ﬁétag i avwAg all

compr | s@3nd ke GnBoltin Aiasah b8 cBpind- 50, or 20-30 [tg (e.g. 5-15, 40-50,
10, 20, 30, 40 or 50 [tg) saponin ( or |nstance @21). In an enbodi nment,

t he adj uvant conprlses 50 [tg 3D-MPL and 50 [tg Q821 in a liposonebased
formul ati on enbodi nment uvant npri.ses, 25 [tg 3D MPL
ond 25 1 Seodinft Ry BB ane OV T S HACE A S SHEGHIORBAE of the

i nvent 'ﬁ?G%re;ﬁsh[@ cﬁﬂllch'lvcﬁwas&ﬁlrfﬁé hiSRRcAST ARY- OnWal @6eREHASH ORoniRtbd P4 y, the
oil-in er emul sion conprises squal ene and/ or al pha tocopherol. Suitably,
the oi IariAtyetveays.civah 83 bymieasugingshenb) dog airal lopd andionfaPét Teeliicoin. as| n
partlcul he Qi t enul.si.on sui tabl IS|f|er such
e that ST T IRk e i O S

| i popol dissre&h and/eoppbumiafié intedtians. Ih aeu@ldarlemaammn tROAPV ISEisassamani n and
a |ipopol ysaccharide at a ratio of saponin : %p Eolysaccharlde in the

range 1of1le subjerbdaesmpt pogreshto theftluodetd reapmegn yinderoniol A Ral. Supfo#i n and
a ster V1ra|1 alaaoff F G Han Ml%oacf&lp LinGAR a ”1“%%1 %&?Bg%‘ %ﬁﬁ'@o@ sterol

at a ra 10 O onin : steér e range The
adjuvanﬁﬂgannsumiahhyseoﬂn%nﬁéoakﬁﬁ@@maﬂoaﬂﬂhamﬁetabol|sable oil. In
particul ar, the adjuvant can conprise a saponin and a netabolisable oil at
aratio of netabolisable oil : saponinis in the range from1l:1 to 250:1
(W) . 1fhge @%Hﬂlﬁ%‘t 68 e PHsERBhVenGBARAS §ﬁ)]éélt E&J’@Rﬁ"%%h?ﬁ&le sulh@ct@"ﬂave

enbodi ment, the adjuvant conprises (per O: dose) 5, "1-13, 2-11,
4-8, o rn05pr1<ﬁ rcpg crengentdr@tméntByithoARTO 11 ancvtgf)r etmdtodbod:ntstab ISIdaJ edtlis (\Bﬁe h as
squalene

enbo i ment, .the adjuva ses nL dose)
0.1 10, perignged IR i npvgb &g i BTG 6B nplechelgfifi %y o)
enul si fyief adrdineshraddn ngﬂngﬁhogénﬁb @Qﬂn}ﬁfm%'m reielﬁelrﬁf@ﬂltwmponp“ S€s
(per 0.5 nL dose) 0.5-20, 1-15, 2-12, 4-10, 7p 11-13, 5-6, or 2-3

my) todolerupiih. sSOmeFﬂlié)(ldU’@@pthéhQ)ﬁlﬁj ecPB concurrently treated %vnh ART. By

concurrently, it is not meant to require that the treatment with ART must occur
simultaneously with administration of the claimed composition; rather it is meant that the
subject is meant to be following an ART treatment regime at the time of administration,

regardless of strict compliance.

It is an object of the present invention to delay the need for ART by an HIV-1 infected
subject as compared to a similar population of infected subjects. In one embodiment, ART
treatment is delayed for at least four months. In further embodiments, ART treatment is
delayed for at least six months, at least twelve months, at least eighteen months, at least two
years, at least three years, at least four years, at least five years, at least six years, at least
seven years, at least eight years, at least nine years, or at least ten years. This delay can be for
initial ART treatment of ART naive subjects or can be for resumption of ART treatment in
ART-experienced subjects. In one embodiment, the subject can alternate ART treatment and
treatment according to the claimed methods and compositions so as to cycle between the

treatment modalities.
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WO 2012/ 041842PCT/ EP2011/ 066754 I n an enbodi nent, the adjuvant conprises
(per 0.5 nL dose) 5-60, 10-50, or 20-30 pg (e.g. 5-15, 40-50, 10, 20, 30,
40 or 50 wQlolZ@igi2A derivative (for instance 3D-MPL). PoT@EP2@TDOCISSENT,

t he adj uvant conprises (per 0.5 nL dose) 0.025-2.5, 0.05-1.5, 0.075-0.75,
0.1-0.3, or_ 0,125-0.25 ng (e.g. 0.2-0.3, 0.1-0.15, 0.25 or 0.125 ngy) sterol
(for iﬁétsaarfegher@v%épg?hs|nyvenpﬁn inprewids grmentitionsfar djtirotpant bHPY tlses (per
0.5 ni iﬁ'f%%?c)i_s%j?%s intsed Mnerfsr, fin3Q sRGediShin2a Eaémicéigf e84+ Heel ZQunp 40 or
50 pg) saponin or instance (B21). I'n anot her enbodi nent, the adjuvant
conpr i gedfile, arpardtulsaCb8addced doupt @t léadjerpian'au]aveirgISumd) agdjticutentrestysnens of

i nterest include those ba%ed on alum niumsalts .in conjunction with the
|1 popol Y&kt O RRSSHECRLEYF 1 B8 SHSRPHUSHERYF BT oL S HRBleaRt | gen and
3- de- O-gupfe¥d @h®d sERERD BRI of bk %Iﬁr%ﬁﬂebRRT%@%&fc@&M@-réﬂ?&tl e

2

metallic salt particles or can be adsorbed to distinct netallic sa
particH@ékﬂgdfﬁa@M¥mnﬂmetadjuvant conprises (per 0.5 nL dose) 100-750,

200- 500, or 300-400 pg A, for instance as al um ni um phosphate. In such
enbodi ment, the adjuvant conprises (per 0.5 nL dose) 5-60, 10-50, or 20-30

pg (e. dtisSmdbher 48)e&Qf tHlnvellion3O reddhiGe e deOel BErhenti PIAR PArddbstdny BTV \sraink Or
instance 3D-MPL). I n an enbodi nent of the invention, the adjuvant conprises

an i nmutheyeh g radution of vigaliaplicsen dee o peape andigyr@ Rbtopcompliance. By

| nunost t.of: i i n Lot j '
compos iy Bu e ibeRh B0y B B AT P8k PALETANOAEI T an |

adj uvarttesavoided nmrunogeni ¢ conposi ti ons of the present invention are CpG
cont ai ni ng ol i gonucl eoti des, preferably containing two or nore dinucleotide
CpG notifs separated by at |east three, nore preferably at |east six or
mor e NYel RRhsdGS cofipddifodet i f 1s a Cytosine nucleotide followed by a
@Quani ne nucleotide.” The CpG oligonucl eotides of the present invention are

t ypi callmmubeggryingohpotiiidesuitiie forprsefrethe edntextordhermathothereidmchsedic| eot i de
in the oligonucl eotide is phosphorodithioate, or nore preferably a
phosphJWH?ﬁioate bond, al though phosphodi ester and ot her internucleotide
bonds are within the scope of the invention. Al so included within the scope
of the invention are oligonucleotides with nm xed internucleotide |inkages.
Met hodsTedd Vol gdueme gnosdesphwnbrriif detesewsiprefeims.cdag of whishgan be

phosphg@})@%}tﬁg%ﬁg Eneit Siftir gso? 55 211) rg%rinﬁntu]i%velbggé Preo:ct\legﬁs'e 1&2@99 %Qila%?fplgéﬁgfj%tfd 278, 302

and W each I ncorpara erein
pr ef er rag phdgr el emifbdeampes eNéhenend e?M}te‘@s SeHUencasludd e e&@ﬂE%ﬂCGS
preferably contain phosphorothioate nodified internucl eotide |inkages.

OLI GO lipisEal ptnateehprotensaualres therodnetsof thengae ant polgraes azbythei 1o 2 (SEQ 1D
NO: 2) 1758) OLI GO 3(SEQ I D NO 3): ACC GAT GAC
GTC @I@f%@%%&%&%ﬁ é@)@d( Q) | D NO: 4):( TgG TCG TT)T TGT CGT TTT

GTC GIT (CpG 2006) OLIGO 5 (SEQ ID NO5): TCC ATG ACG TTC CTG ATG CT (CpG
1668) QLIGO 6 (SEQ.ID NO 6): TCG ACG TTT TCG GCOG CGC GCC G ( OpG_5456)
Al t er ndt§cawsech®4 iTchﬁﬁgfeéé?qsa%sare ANPOFARY it TRRINGlogca} rCé’Btrgleci’lﬁeﬁi\g'sl above

in thatpr&él%é’sj&ﬁ‘éﬁﬁl@?ﬁﬁ%@ﬂ%ﬁﬁ EéHtaifl Gl Rh4QME, £l ;ﬁ‘&@iabi;prﬂgretthﬁ{ SﬂeOCDIJﬂg CpG

ol i gonucl@otidés utilised in the present invention can be synthesized by

any metdetpknissn The virhleandigeny( ¢ataiexngitipd bighest nERbAGESAMIserivat drqudlr apitodesher ei n
by 1 o1 erepes) porSuid 401 Yun SRl LORUEheat I IRe (AR PectUBRORS! AEdntitd o1 g

can contain B cell epitopes, such as provide in the Env polypeptide, and/or CD8+ T cell

epitopes.
The immunogenic compositions of the invention comprise one or more of these antigens.

These antigens can be combined in one or more fusion polypeptides or can be provided

separately or as a mixture thereof.
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Adm ni stration of the pharmaceutical conposition can take the form of one
or of nore than one individual dose, for exanple as repeat doses of the
sanme pol ywepbviaisient ai ni ng conposition, or in a heterolpog@mpsoripsé7se- boost "
vacci nation reginme. In an enbodi ment, the inmunogenic conposition of the

i nvention is igj tial]y admnistered to a sybject as two or three doses,
wher ei TNPAETPGLWReE C LUBHRQACRYY AN PRSIHER PHHICARVEHAN FRERIISSS\IHC REBIOES  t hr ee
weeks, kSmokisie Ngeks, six weeks, eight weeks, ten weeks or twelve
weeks. ﬂgﬁ&?{{egﬁ1 mt?emd ses are separated by four weeks. WO

2012/ 041842PCT/ EP2011/ 066754 Suitably, the conposition is admnistered to a
subj ect i.nst ance as a booster) every.6:24, ar 9-18 nt hs, for

ot andd SN YRS E Gk B dbls EHESEORBL T PBieaPe R B Soepeeet o a

subj ectgsi{,E@ral E_fb%iﬁ.n Qe Akl BeROGTb&Is)an@arl § ladcdIRIN PIIOLT Proy@@ivhi dAtHAE ¥adrS -

Suitably in this respect, subsequent adm nistrations of the conposition to
the s ubﬁ/'lewn thpessesstshecrilrastinidies. eBgromemplst thead¥efipseteiad rkmiven tatauemidie gbwnhe
conpositiqgn.to bj ect . Suj .. the conposition i,s the primng
ose.® AbedMiditeriaPy SRTRLPleEhor LML e DBQERTRE R uBO e btifr ' Fhoor
nmor e praltiibieh e 8l Dsgi N ombbitghce 08 Bfes@fud cRGHE i B i Satdde dA d i b1t 19 NYf g erdsts
prime-boost regine uses admnistration of different forns of immunogenic
conposiWitlhhesienghbrashiaysiad Tt ¢ells grd ipduesscntastve gaigt which dhtush cighpreRotan it sel f
i ncl ud . 1 St ratd ) i.m htd.Qp:.an e
boost | H8 R e B B B B Ll R el o 11
IS not daeseths@miot 1 ecodaintii@al pfotsimand afeReveaellyicgmpromikedarthée replidatfdner ent
formof the sanme antigen. Prine boost inmunisations according to the

i nvent i3 PARIRSHESEBI"8gous pri me- boost regi nes or het er ol ogous pri ne- boost
regi mes. Honol ogous prine-boost regines utilize the sanme conposition for
prime and boost, for instance the imrunogeni c conposition of the invention.
Het er ol Rgengsceprtod et beds full keggiheefaad thiageerfts vasanteandhdervaomts ofdulil on of
protein an -based for.myl ati ons. Such a strateqgy is consjdered to be

B F ect HG8 NG niticierg AbRdadudenohe PR GRBEEs Al AR GE BPbPEN S acci nes

i nduce JoBphisthoarlohRAt i Ancthndldtivdivesbf Nefmune responses, while delivery
of DNA as a pllasmd or a reconbi nant vector induces strong CD8+ T cell
responses. Thus, the conbination of protein and DNA vaccination can provide
for 2 g5 NBplihen: O Mg e SRARSTRn JDE b Ep R LRHlip be SpGant T
associ globgheplidds BRPGsiMRPOADCVI ), CD4+ T cells and CD8+ T cells are thought
to be inportant for the i mune defense against H V-1. For exanple, the DNA
can be delivered in the context of an adenoviral vector. WO

2012/ 044 RARPCIAFEROIH/ DRGFGitink Qoalntld R8T 880RThesHeeldioy MUSMHL Albari

i mrunogeni ¢ conposition the ITnvention IS a vaccl ne conposition. Vaccine
pr epar dhfeotion, sheggRTiandtteyindemse ploedn needsd orinteacsioanf vibeVeNapnented i n
Vaccines, edited by Voller et al., Unjversity Park Press, Baltjnore,

Mar y! ;BNAU.Q@,_%HH}@@;gr,édflﬁtéﬁ’@bfsgtl@de%Eyéhenwwn PrAEPR iUl dERbyBIent s her ei n
relati N8rntifal R TPLRRBSMHi S Ed?%%é&i'vﬁfk%Be@é‘ss&r??oﬂlﬁwg%&h&@s@gl@Nﬁ! @ TRPRL i cabl e
to enbodinments relating to "vaccines" of the invention, and vice versa. The
ter s "deperplensDNgY polymerape agtierity amavetlao ap RiMNase H fuecteim and earbotyetedethaby t he

i t to b t] I bsti.t I it " I St f',
Cone diegrese iR BAIF bl agpamplg SF 8 dafmini ot Hol HERURT it A duinigh
r ef er engRSerih th(gaé) MER dl &RhsONDIG(EH Mk Ngntht BarsoRPlcfRtnaPRRGES FCat i on

are incorporated by reference herein.
domain, each of which are also examples of fragments of Pol.

rII¥ r
S OAC O, more
the contéXt"o since a neutralisin T %SRS e

References to Pol are to full length Pol and to fragments, variants and derivatives of full
length Pol. The term also includes polypeptides comprising Pol, including polypeptides

comprising fragments, variants and derivatives of Pol.
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In order that this invention can be better understood, the follow ng

exanpl es are set forth. These exanples are for purposes of illustration
only, andweneiaaiss#o be construed as limting the scopeprgii/Epb@tiopsrenti on in
any manner. EXAMPLES The foll owi ng exanples and data illustrate the

i nvention, but are nq@ i mting Uﬁon t he invention. 1. Preparation of the

exenpl dPyNEROOGIRANG AL COBEE SN Fif dragmephnticdht £agRERhan RANF 8pared as
previ oys] h&gﬁfp 1P @G fdBhdds & RTAFe alNOto 119 &ﬁ?f,ana@&fr&géeméwhammnd
61/181,1§%, ich are eac% hereby 1 ncorporated by reference in its

ent i r etderivatives of fdcliengthd®sht Bhaterm @lsptigulades @obpeptides comprisiop RiTiyi rebdlik

nbi t tein (F4 dj ted wth a. I dj ASCOLB,
i oh i HepBLBE A 0 TR0 TR AR ey R Of ol s RS R TSOM 1 g
each ofcodrgrsdBle B rRht, MY A it hivd/of ﬂ?i%nﬁ’étﬁ?@ Nh@iAs Xn@&’&rﬁ‘é@%@s SO | E

can be used, which contains the sane i munostinul ants at hal

2012/ 0410842PQTPEP2011/ 066754 the concentration of ASOLB, i.e., 25 tg
3-D-MPL and 25 i.tg @S21. The nethods are briefly summari sed bel ow. 2. The
F4co fusion antigen F4co is a fusion protein that conprises 4 H V-1 clade B
der i vednantehobinet fgechndgerio kb pssiti dr2drthd mVehti ghldompkhtes biisr ddei gens

are: p24, a viral capsid protein coded by the gag gene RT (reverse

tr anscrHOpr&%‘ie,S camprisige @gzyme responsible for transcribing the viral RNA

i nto doubl e-stranded DNA. This enzynme was nutated in one am no acid
(Tryptophan 229 substituted by Lysine) to renove the RT pol ynerase

act i vi thhe Gdy genpriotraistatédsascogtechriy pohgrdaein thenecleiNetl bygproeguel tatyteidy pr ot ei n
coded by an open-reading-frane (ORF)_that flanks the env gen 17, viral
matrix pdt _tﬁétdaeé@e 1 RHES GERICIGARET). TTR6 R fRod HEF ST SPRU L aé]gqu_ence
| s_c0dqQoaphidTichlkssyeind BRLIIISIFANAE LIRS SESRINESolGg, codon usage in a
hi ghl y expressed gene 1n E.coli wthout changi ng The am no acid sequence of

t he expressed fusion protein. 2.1Nucl eotide sequence for F4co:

2t g0t Ca AR 2R S8a AL SR R SRR AP AR HRAS L o ocat ggat g

?gaggaa@?ag%&kbﬁ%§QQRﬁﬂﬂﬁghﬁﬁﬁ&ﬁQQ@Iﬂﬂ&iACDﬂﬁﬁghﬁﬁ&&gﬁgﬂﬁqgﬁﬁﬁﬁﬁﬁQﬂCaagaCCt
aat acca

gct t aadRégymaggoygirdatitesanes 4e tupgatemyvih thecyiaphepaue asnsaadfgggaggeccgecgaat g
ggat cg membranes, The membrane-atSEOCiated Ga 801 rottein recruits two cogies of the viral

agt gcacceéggt gcacgecggcccaa gcaccag% cgaa gcgcgagccgecgegggt ct'gatat t gcaggaac

t acgt Ctgenomic RNA along with other viral and cellular proteins that triggers the budding of the

acccttcaggagcagatt t at gact aacaat ccaccaat cccggt cggagagat ct at aagaggt atc
at act ggvir%(lgpagrticl% fron(i:] glge s%?facegof an infected cell. After budd?t?g, pgg isgclegaved by the \%ra 1%]/ 99

ggg ggﬁget%@&%tp‘?&te&s%% et GhéFaaRht Fh A3 thIFRLAL AP O HaRAALHEAARIGAgCCIt tca
]9;[ gg ?Sggﬁiﬂlbﬁpmmigﬁmbd aeycagancad .t & ccaggdgat ) aed daid ggapsidfgpaact ct |
gaat gc dRdPecyhak Vhich areaaplasol fagperie ©h§¥c cggecgcaacgcet agaagagat gat gacgge
;;g;fgggtggaccggggcataaagcccgcgtcttacacatgggcccgatatctccgatagaaacagtttcggtc
aagct t adwqd 7 (MA) polypeptide is from the N-terminal, myristoylated end of p55. Most MA

a099at gt 091 c£AA01 CAAAGN AGC Ak ARG ORRRMAIARSALHARIEAR S Agaoat Lot

%égggéggaﬁg&@t@maaﬁﬂﬁg9%%%9%&96@%@1@@@% g atibh 9harlippa@argaaggat t
part o% the complex which escorts the viral DNA to the nucleus. These MA molecules
facilitate the nuclear transport of the viral genome because a karyophilic signal on MA is
recognized by the cellular nuclear import machinery. This phenomenon allows HIV-1 to

infect non-dividing cells, an unusual property for a retrovirus.

The p24 (CA) protein forms the conical core of viral particles. Cyclophilin A has been
demonstrated to interact with the p24 region of p55 leading to its incorporation into HIV-1
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WD 2012/ 041842PCT/ EP2011/ 066754

cgaaagett gt agattttagggaact aaacaagegaacccaagact r ngggaagt ecaact agggat cccacat c

cagccggt avea012/041842 PCT/EP2011/066754

agaagaagaaat eggt cacagt ect ggat gt aggagacgcat atttt agt gt accgctt gat gaggacttccgaa

agtatactgegrna, . . e e . . .

ct at ac EHEE ddsdaisraghanberesyFearr grdlonhlinfds ssseyia becrey s diyertitdaaggggt

et ccggegafi@idteraction by cyclosporin A inhibits viral replication.

t cagaget gt at gacaaaa tQgttgaaccattccgaaagcagaatccggatattgtaatttaccaatacatgga

cgat ct et at gt gggc

{eggat o aggaal L 00arags At egRASh AI9R LIRAAARRL IAHRARRCLASh egaLggaacet cact

agCacCagaRdGAReac G HROLBARMR RO 6GIREOFTBHL Gah (s PurteRedsatatiac agccgat ag
gct gcccgaa . . . . . .

aaggat teendgiaibe ytraladdiNasnd is culjisteat tagedgigchameomattion 9f e beetdegras M ccaggce

attaaggte .. . . . . . .

et ngcadBeane o3 G bindyia b Backagingiceat biush inisrgiasgnediNsd BYAYR gaget gg

cagagaatisg@finger motifs. NC also facilitates reverse transcription.

gaaatt et t aaggagccggt gcacggggt at act acgaccect ccaaggacctt at agccgagat ccagaagcag

gggcagggcca

at ggac ghaGEAnRt AL RIS ABARAGEHLLS ARIAATNNE HERRET H 99838 IhARLGIEAEA! Fraaaggget ca

tact aatgatgta

aagcaacyprakgdiaage dgtiacapaagat dfacpraatogaginetlatetdtiget ailggpgoegagaocoataagt t caag
et gcccat aca ag . L . . L

ggaaacdt ﬁ’gﬁgé L depeyg adt ghiatretuisg daage etcieng gl ease chbuldingyaant fgidacacgcc
gccact tigfbRAQEIN.

Mygt accaget t gaaaaggagccgat agt aggggcagagacct t et at gt egat ggcgccgcgaat cgcgaaacg
aaget aggca

299°99981 2201 435 LA L AT PAGPEARAN SHAARSR! LASIRALATRAS SRR GpApOact gaac
acctt 9%‘1@{1 ¢RAgIaha edrde st iReIRAEE FvSepti adk SRR GIL arl Rl B A pGUaad t at t caag
egcagccagat caaa ‘ o

gegaaagegwgeingdragamatsasaiicas amgalgosgotes of @agagaaagagaaggt at at ct ggcct gggt ecceg
ct cacaagggaa

t t ggcggcaat gagcaagt ggacaagct agt cagcgct gggat t cgcaaggtt ct t gcgat gj gggggt aagt gg
t ct aagtiataa@a®odiment, Gag comprises the p55 precursor protein. References to p55 are also to

aagcac ct at aactt ccagt aacacggcggcgacgaacgccgcat gcgcat ggt t agaagcccaagaaga
gg agg aafg&ggngth p55 and to fraggments, Va%%ngsgan degvativges of full lgn h pSég .gThe ‘?erm%lso Jaad

ggatttg - 9 t ttcctt
00 & ¢ RGBATN RAEAAYL AR, TS ERRRAR B ARALEAPRAAL BHBRERL! GhRAR

gct ggagadaeaedtivenochptc agahigogmnag gt adrt atngatse tigt gigaftignaame,ahaptaggggt acttt c
cggact

caga . .
attac a%%&é‘tfé‘b dherpagrentghe ab freregRndiar fhgateg b wrtaatLaddedyitbes 8P bgaacccy
acaaggtp@agdand/or p6, and oly{)eptides comprising said fragments, variants or derivatives.
aggct aat aagggcgagaacacttctcttctt cacccggt aagcct gcacgggat ggat gacccagaacgagagg
ttct agaat gga
991 CO3e LG P31 R USRI GATBL 5 A 9 AR L AL S ARR R 9ccacceaa
Ca?tgtQﬁhﬁﬁ@&@&ﬂﬂgﬁﬂQ&PﬁﬁgﬁﬂﬁgaiQ@%ﬁﬁﬁﬁG@hﬁﬁﬂﬁﬁﬁ@&ﬁﬁ&ﬁﬁ&gﬁggﬁﬁagﬁﬁﬂﬁagtacaa
gat aagcaca
tt gt gt gggcct ct cgcgaact t gagcgat t cgcagt gaat ccaggcct gct t gagacgagt gaaggct gt aggce
aaat t ctggggca - -
gctacagccgg§58¥%%58§@F6%§§8%6’e%%b%?%ﬁ?é?5%??%?%%?%%%%?%%%6%%?%%%?actgcgttc
at caacgaqidngé
aat aaaggat act aaagaggccat gat aaaat t gaggaggaacagaat aagt cgaaaaagaaggcccagcaggcc
gccgeccgac accgggcacagcaaccaggt gt cccaaaactactaa (SEQ I D NO 7) p24 sequence

isin I : i rl.i : : L i ed by
benet i dafle BboB RRAE RS B RIS c gty BAK RGP gh BRs RSN ERAEST, 0
sequenqeoteor (FRLor Myt QENBIHRANSRIRFEMAVWKVVEEKAFSPEVI PMESALSEGATP 50
QDLNTM_NTVGGHQAAMMLKETI NEEAAEVWDRVHPVHAGPI APGQVREP 100

RGSDI AGTTSTLQEQ GWMINNPPI PVGEI YKRW | LGLNKI VR1VI YSPTS 150

| LDI RQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMIEJLLVONANPDCK 200

Tl LKALGPAATLEEMMIACQGVGGEPGHKARVO MEPI | ETVSVKLKPG 250

MDGPKVKQWPL TEEKI KALVEI CTEMEKEGKI SKI GPENPYNTPVFAI KK 300 KD S
TKWRKLVDFRELNKRTQDFVWEVQLG PHPAGLKKKK S VTVLD VGDAY 350 F
SVPLDEDFRKYTAFTI PSI NNETPA RYQYNVLPQGAKGSPAI FQS SMTIT 400

1 g p—r— 7 R NNV R TN A TSNS N 1 7~/ I N"T"1 71 rp=—i1 s~ ] 1 ™ A&~ "= A



(SEQ I D NO 8) P24 sequence: am no-acids 1-232 (in bold) RT sequence:
am no-aci ds 235-795 Nef sequence: am no-acids 798-1002 P17 sequence:
am no- aciwe 200E184236 WO 2012/ 041842PCT/ EP2011/ 066754 BexesP2@mionsysaci ds
i ntroduced by genetic construction K (Lysine): instead of Tryptophan (W.

Mut atiaon jntroduced to renmover enzyne activity. 2.3Al ternatjve sequences
Al 't er ndbitkeaprgseny Hvening agligenp desenped g@%\&‘ik@g@ %ﬁe%f%seéﬂf}lpfleoﬁﬂ]e‘ﬁ%l e the

RT reghet R@ifle%ﬁ}h Y, %l?%ngﬁ_(ﬁ%'%n@&ﬁoﬁ‘éﬁ%teh;éiﬁsgﬂsés%ﬂ Lhengapstguct for

t he indicated region (amno acids 235-795 o QID N% 8). The RT/ p66

r egi on thidfeugty imidiog fregrdentd BBvatd@tsi of tisusgiep,i whieh tan &. cao oot cprespaaktes. The
P51 cor}sﬁrruct t%r.%glaées at Leu 427 resulfti ng in éhe.el i mnati on of RNaseH
domai n. Uy it Faggeits ariginoeeic fiagmunts cad VAalt: 4¢ FBEUPASEC nat i ve
gene seagugmse were also elimnated (by codon-optim zation of p51 gene). The
sequence of the synthetic P51 gene was designed according to E.coli codon

usage. Thus it was codon optim zed such that the codon usage resenbles the

codon ulsagelli n.a hiegpl,,y géﬁressed gene i N, E.coli " The sgnt hetic gene was
const r UbPEd ¥s T8I Bls VA30YI TYEHIEFLGOT GUS V& SOURLSHETLEUTH I G e- st ep
PCR. | nofanties ek &R thdgol§pdptidk ea@phsiag se Myl sigeabphidheteyustag t he ends
primers and the resulting PCR product was cloned into pGEMT internedi ate

pl asni diagnfenkr Swbhe Eid fHrsnamiseangain aflest S tp rapvave@ads. duleriid tgdAdMEYMt hesi s,
i . ) . oGueetn RemSynt
Fooont skl S0 8PP oLl PBRE KRBT AR RS OB InZhaRHY ige B! ©

nucl eotwldeh grguencfragment.
at gagt act ggt ccgat ct ct ccgat agaaacagt t t cggt caagat aaaccagggat g 60
gat ggt ccaaaggt caagcagt ggccgct aacggaagagaagat t aaggcgcet cgt agag 120

atttgt a%ma%gg@ggg&gaﬁ@g%a@eg%m%ﬁ% 989&@&@9@@‘?%@%&@0@3@ B cell

aat acaccggt at aagaagaaggat t caacaaaat ggcgaaaget t gt agat
t t t agggaaop@aitbaagcggaaod daptpadiiv-1 ggueagtive sdach fggnants eamanbl800

ccagcc Cct aaagaagaagaaat cggt ca t ect t gt aggagacgcatatttt, 360

20t ot a0 LT Ty B PR S LA PG P AR L SU AL bRghepgesented
aat gaagp gGeALIE 8bisaa6d alchagdineadiclt 96 bhefHrRdagabpaarAd8gins! fud&lio a
ccggcgat at tt cagagct ct at ggcaaaaat actt gaaccatt ccgaaagcagaat ccg 540

gat at t dtsian paraees ade eleeanggacgfaineeesua ped/ goigunernganict efgaken nrggggtedom or in a
cagcati%gﬁgtaagattgaggaactgaggcaacatctgatcgatggggcctcactact 660 WO
2012/ 0 PCT/ EP2011/ 066754
cccgacaagaagcaccagaaggagccgccgtt ect aaagat gggct acgagat cat ccg 720

gacaagt ggacagt acagccgat agt gct gcccgaaaaggat t at ggaccgt aaat gat 780
att cagé&ﬁé@@@t%’@é‘aa@%‘ﬂsﬁg@?@g@ml&% aggzpﬁntw@égﬁggwheaag ¢rgd gyplimited

02033806 B0Sh0 | Bgnt J0CADNAal COUsaEuTy oTAZHBhOR AARGALANER B cn

gt at actchegecthe ptapearg 9a tetfohtpapidgiag at oo gbs gopgyogoagggsioadn &hizéssion
t ggacgt accagat at at caagaaccgt t t aagaat ct gaagact gggaagt acgcgcgc 1080
at gcga@é&ﬁ‘@g OatHet A ‘@f%ﬁ&f %@%’é(%éft@“i‘é%ﬁ%&@%ﬁﬁ%ge S‘g%@f‘a%fgé( Y- pagver,
act gagtift Lt o ARk b AAHIOABAFHE G RAYIL LARRAGLAE AEAE RCHIBRAGAGNEROD the
acat gggaaacat ggt ggact gaat at t ggcaagct acctggat t ccagaat gggaattt 1260

gt caacawyee gelypettggtsacetet thaygmptan ¢ot aggema pBPRrt{eSEHE tabl NG 2@ ]imBomegenic

ani no-aci ds .it.nt roduced b eg&%%% ¢ constructi.on .An no-aci d sequence: "
GPl SPI W&UR&W@KQ@\% RANETETF EEKPSRY PR Tesponse agains
NTPVEA KK KRR RS DR N TRk G PHRAGHESSRANMRMGRAE cBise can
VPLDEDFRKYTAF Tl P SI NNETPGA RYQYNVLPQGWKGSPAI FQ S SMIKI LEPF

RKQNPDI bg| nyeaspbibY VGS DRt E GomMRTe o BERREHYL ReER T FIPEKIKHOKEPRRLbOdy responses) or

flow cytometry using suitable staining for cellular markers and cytokines (for cellular

responses).

Suitably, “variants” according to the present invention, comprise additions, deletions or
substitutions of one or more amino acids. They encompass truncated antigens, where the C-
terminus and/or the N-terminus of the antigen has been cleaved of one or more amino acids.
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GYEL HP DK W TVQPI VLPEKD SWIVNDI QKLVGKLNWA S Q YP G KVRQLCKLLR
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polypeptide can comprise a different number and/or composition of antigens. If there are
three or more polypeptides in the composition, two or more polypeptides can comprise the
same number and/or composition of antigens while the remaining polypeptide(s) can

comprise a different number and/or composition of antigens.

It has been well documented that the polypeptide sequences for these antigens are well
conserved across different strains, including across strains from different clades of HIV-1. In
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from the same clade as the strain of HIV-1 infecting the subject. In another embodiment, at
least one polypeptide is from a different clade as the strain of HIV-1 infecting the subject. In
a further embodiment, all polypeptides are from a clade different from the strain of HIV-1

infecting the subject.

Reference sequences for each HIV-1 clade and strain is readily available in various well-
known genetic databases, such as Genbank accessible at www.ncbi.nlm.nih.gov/genbank/ or
the UniProt database accessible at www.uniprot.org/ (both accessed on 21 September 2011).
For example, sequences for each antigen of the invention for each clade and/or strain can be

found in these databases.

Fusion proteins comprising one or more of the antigens which can be present in the
immunogenic composition of the invention have been disclosed in W0O2006/013106,
incorporated herein by reference. The antigens Pol, Nef, Gag and variants and fragments
thereof have previously been selected for inclusion in a fusion protein for use in an
immunogenic composition because they are considered to be relatively well conserved across
different strains of HIV, and thus should be more likely to cross-react with antigens from
different strains of HIV, than less well conserved antigens. However, the incorporation of
these antigens into fusion proteins can introduce unpredictable complications because the
antigens therein do not correspond to native proteins. Accordingly, fusion proteins are not

straightforward to produce and cannot be presumed to behave as the native protein would.

In an embodiment of the invention, two, three, four or more of the antigens in the

immunogenic composition are fused to form a fusion protein.

Suitably, Gag is fused to Pol or Pol is fused to Gag, Pol is fused to Nef or Nef is fused to Pol,
and/or Nef is fused to Gag or Gag is fused to Nef.

Suitably, in a fusion protein of the invention, Gag is p17 and/or p24, and/or Pol is RT.
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In particular, it is convenient that the antigens in the immunogenic composition are fused to
form a fusion protein comprising Nef, RT, p17 and p24 in any order. Suitably, the antigens
are fused to form a fusion protein comprising p24-RT-Nef-p17. Such a fusion protein is

known as F4.

The antigens in a fusion protein can be fused directly to each other or by means of a linker.
Such linker can comprise a heterologous amino acid sequence comprising one or more amino

acids.

The antigens in the fusion can be from the same strain of HIV, can be from different strains

within the same HIV-1 clade or can be from different strains from different HIV-1 clades.

Suitably, the antigens in the fusion protein are from HIV-1 strains from two, three or four
different HIV-1 clades. Alternatively, all of the antigens in the fusion protein are from an

HIV-1 strain or strains from the same HIV-1 clade.

The peptides according to the invention can be combined with other antigens. In particular,
this can include HIV-1 env proteins or fragments or variants thereof. Preferred forms of env
are gp120, gp140, gp41 and gp160. The env can be for example the envelope protein
described in WO 00/07631 from an HIV-1 clade B envelope clone known as R2, or
fragments or variants thereof. The env can also be the gp120 clone known as W61.D, or

fragments or variants thereof.
Thus the invention further provides an immunogenic composition according to the invention
further comprising an HIV-1 env protein or fragment or variant thereof. For the sake of

clarity, the meaning of the terms “fragment” and “variant” used here are as defined above.

In an embodiment, immunogenic compositions of the invention that comprise a fusion

protein further comprise one or more unfused polypeptides comprising an antigen.

Suitably, the antigen in the unfused polypeptide is from a strain of HIV-1 from the same

clade as at least one of the antigens in the fusion protein.
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Alternatively, the antigen in the unfused polypeptide is from a strain of HIV-1 different from

the one or more clades in the fusion protein.

Suitably, the unfused polypeptide comprises Env. For instance, the unfused polypeptide
comprises one or more of gp120, gp140 or gp160.

The HIV-1 envelope glycoprotein gp120 is the viral protein that is used for attachment to the
host cell. The gp120 protein is the principal target of neutralizing antibodies, as well as
antibody-dependent cellular cytotoxicity (ADCC) and antibody-dependent cell-mediated viral
inhibition (ADCVI). However, the regions of the protein most commonly recognised by
antibodies (V3 loop) are also the most variable parts of the protein. The gp120 protein also
contains epitopes that are recognized by cytotoxic T lymphocytes (CTL). These effector cells
are able to eliminate virus-infected cells, and therefore constitute a second major antiviral
immune mechanism. In contrast to the target regions of neutralizing antibodies some CTL
epitopes appear to be relatively conserved among different HIV-1 strains. For this reason
gp41, gp120 and gp160 can be useful antigenic components in vaccines that aim at eliciting

cell-mediated immune responses (particularly CTL).

The immunogenic compositions, or vaccines, of the present invention will contain an
immunoprotective or immunotherapeutic quantity of the polypeptide and can be prepared by

conventional techniques.

In an embodiment, the total amount of each antigen in a single dose of the immunogenic

composition is 0.5-25ug, 2-20ug, 5-15ug, or around 10ug.

Suitably, the total amount of fusion protein in a single dose of the immunogenic composition
is 10ug and/or the total amount of unfused polypeptide in a single dose of the immunogenic

composition is 20ug.

In an embodiment, the total amount of all antigens in a single dose of the immunogenic
composition is 0.1 pg-100 pg, 0.5-50pug, 2-40ng, 5-30pg, 7-20ug, For example, the total
amount of all antigens can be about 100 pg, about 90 ug, about 80 ug, about 70 ug, about 60
ug, about 50 pg, about 40ug, 30ug, about 20ug or about10ug.
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The amount of protein in a dose of the immunogenic composition is selected as an amount
which induces an immune response without significant, adverse side effects in typical
recipients. Such amount will vary depending upon which specific immunogen is employed
and the dosing or vaccination regimen that is selected. An optimal amount for a particular
immunogenic composition can be ascertained by standard studies involving observation of

relevant immune responses in subjects.

Adjuvants
Adjuvants are described in general in Vaccine Design — the Subunit and Adjuvant Approach,
edited by Powell and Newman, Plenum Press, New York, 1995, incorporated herein by

reference.

An adjuvant, an example of an immunostimulant, refers to the components in an
immunogenic composition that enhance or potentiate a specific immune response (antibody

and/or cell-mediated) to an antigen.

Adjuvants can induce immune responses of the Th1-type and Th-2 type response. Thl-type
cytokines (e.g., IFN-y, IL-2, and IL-12) tend to favour the induction of cell-mediated immune
response to a given antigen, while Th-2 type cytokines (e.g., IL-4, IL-5, IL-6, IL-10) tend to

favour the induction of humoral immune responses to the antigen.

In the present invention, the adjuvant is a preferential inducer of a Th1 immune response.

The distinction of Th1 and Th2-type immune response is not absolute. In reality an
individual will support an immune response which is described as being predominantly Th1
or predominantly Th2. However, it is often convenient to consider the families of cytokines
in terms of that described in murine CD4 + T cell clones by Mosmann and Coffman, 1989,
incorporated herein by reference). Traditionally, Th1-type responses are associated with the
production of the INF-y and IL-2 cytokines by T-lymphocytes. Other cytokines often directly
associated with the induction of Th1-type immune responses are not produced by T-cells,
such as IL-12. Suitable adjuvant systems which promote a predominantly Th1 response
include monophosphoryl lipid A or a derivative thereof (or detoxified lipid A in general — see

for instance U.S. Pat. Appl. Pub. No. 2008/138359, which is hereby incorporated by
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reference in its entirety), particularly 3-de-O-acylated monophosphoryl lipid A (3D-MPL)
(for its preparation see U.S. Pat. No. 4,912,094, which is incorporated by reference in its
entirety); and a combination of monophosphoryl lipid A, preferably 3-de-O-acylated
monophosphoryl lipid A, together with either an aluminum salt (for instance aluminum
phosphate or aluminum hydroxide) or an oil-in-water emulsion. In such combinations,
antigen and 3D-MPL are contained in the same particulate structures, allowing for more
efficient delivery of antigenic and immunostimulatory signals. Studies have shown that 3D-
MPL is able to further enhance the immunogenicity of an alum-adsorbed antigen [Thoelen e

al., 1998;U.S. Pat. No. 5,776,468, each incorporated herein by reference].

An enhanced system involves the combination of a monophosphoryl lipid A and a saponin
derivative, particularly the combination of QS21 and 3D-MPL as disclosed in WO 94/00153
incorporated herein by reference, or a less reactogenic composition where the QS21 is
quenched with cholesterol as disclosed in U.S. Pat. No. 6,846,489, incorporated herein by
reference. A particularly potent adjuvant formulation involving QS21, 3D-MPL and
tocopherol in an oil in water emulsion is described in U.S. Pat. No. 6,146,632, incorporated
herein by reference. In one embodiment the immunogenic composition additionally
comprises a saponin, which can be QS21. The formulation can also comprise an oil in water
emulsion and tocopherol (U.S. Pat. No. 6,146,632). In one embodiment, the formulation

contains MF59, a squalene containing oil-in-water emulsion.
In an embodiment of the invention, the adjuvant comprises one or more components selected
from an immunologically active saponin fraction and/or a lipopolysaccharide and/or an

immunostimulatory oligonucleotides.

In an embodiment, the adjuvant comprises an immunologically active saponin fraction and a

lipopolysaccharide.

Suitably, the immunologically active saponin fraction is QS21 and/or the lipopolysaccharide

is a lipid A derivative. Suitably, the lipid A derivative is 3D-MPL.

Suitable adjuvants are combinations of 3D-MPL and QS21 (U.S. Pat. No. 5,750,110,

incorporated herein by reference), oil in water emulsions comprising 3D-MPL and QS21
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(U.S. Pat. No. 6,146,632, WO 98/56414), or 3D-MPL formulated with other carriers (U.S.
Pat. No. 5,776,468, incorporated herein by reference).

3D-MPL is available from GlaxoSmithKline Biologicals North America and primarily
promotes CD4+ T cell responses with an IFN-y (Th1) phenotype . It can be produced
according to the methods disclosed in U.S. Pat. No. 4,912,094. Chemically it is a mixture of
3-deacylated monophosphoryl lipid A with 3, 4, 5 or 6 acylated chains. Preferably in the
compositions of the present invention small particle 3D-MPL is used. Small particle 3D-
MPL has a particle size such that it can be sterile-filtered through a 0.22um filter. Such

preparations are described in U.S. Pat. No. 5,776,468, incorporated herein by reference.

Another suitable adjuvant for use in the present invention is Quil A and its derivatives. Quil
A 1s a saponin preparation isolated from the South American tree Quilaja Saponaria Molina
and was first described as having adjuvant activity by Dalsgaard et al. in 1974 (“Saponin
adjuvants”, Archiv. fir die gesamte Virusforschung, Vol. 44, Springer Verlag, Berlin, p243-
254, incorporated herein by reference). Purified fragments of Quil A have been isolated by
HPLC which retain adjuvant activity without the toxicity associated with Quil A (U.S. Pat.
No. 5,604,106, incorporated herein by reference), for example QS7 and QS21 (also known as
QA7 and QA21). QS21 is a natural saponin derived from the bark of Quillaja saponaria
Molina which induces CD8+ cytotoxic T cells (CTLs), Thl cells and a predominant IgG2a

antibody response and is a preferred saponin in the context of the present invention.

Particular formulations of QS21 have been described which are particularly suitable, these
formulations further comprise a sterol (U.S. Pat. No. 6,846,489, incorporated herein by
reference). The saponins forming part of the present invention can be separate in the form of
micelles, mixed micelles (preferentially, but not exclusively with bile salts) or can be in the
form of ISCOM matrices (U.S. Pat. No. 4,578,269, incorporated herein by reference),
liposomes or related colloidal structures such as worm-like or ring-like multimeric complexes
or lipidic/layered structures and lamellae when formulated with cholesterol and lipid, or in
the form of an oil in water emulsion (for example as in U.S. Pat. No. 6,146,632, which is
incorporated herein by reference in its entirety). The saponins can be associated with a
metallic salt, such as aluminium hydroxide or aluminium phosphate (U.S. Pat. No. 6,464,489,

incorporated herein by reference).
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An enhanced system involves the combination of a monophosphoryl lipid A (or detoxified
lipid A) and a saponin derivative, particularly the combination of QS21 and 3D-MPL as
disclosed in WO 94/00153, incorporated herein by reference, or a less reactogenic
composition where the QS21 is quenched with cholesterol as disclosed in U.S. Pat. No.
6,846,489. A particularly potent adjuvant formulation involving tocopherol with or without

QS21 and/or 3D-MPL in an oil in water emulsion is described in U.S. Pat. No. 6,146,632.

In an embodiment, the adjuvant comprises a sterol, which can suitably be cholesterol.
Suitable sterols, for instance cholesterol, act to reduce the reactogenicity of the composition

while maintaining the adjuvant effect of the saponin.

In an embodiment of the invention, the adjuvant comprises a liposome carrier.

In an embodiment, the adjuvant comprises a saponin and a sterol with a ratio of saponin :
sterol from 1:1 to 1:100 (w/w). Suitably, the ratio of saponin : sterol is from 1:1 to 1:10 (w/w)

or the ratio of saponin : sterol is from 1:1 to 1:5 (w/w).

In an embodiment, the adjuvant comprises a saponin and a lipopolysaccharide with a ratio of

saponin : lipopolysaccharide of 1 : 1.

Suitably, the adjuvant comprises a lipopolysaccharide and said lipopolysaccharide is present
at an amount of 1 — 60 ug per dose. Suitably, the lipopolysaccharide is present at an amount

of 50 ug per dose, 25 ug per dose, 10 ug per dose or 5 ug per dose.

Suitably, the adjuvant comprises a saponin and said saponin is present at an amount of 1 — 60
ug per dose. Suitably, the saponin is present at an amount of 50 ug per dose, 25 pg per dose,
10 pg per dose or 5 ug per dose.

In an embodiment, the adjuvant comprises (per 0.5 mL dose) 0.025-2.5, 0.05-1.5, 0.075-0.75,
0.1-0.3, or 0.125-0.25 mg (e.g. 0.2-0.3, 0.1-0.15, 0.25 or 0.125 mg) sterol (for instance

cholesterol).

In an embodiment, the adjuvant comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g.
5-15, 40-50, 10, 20, 30, 40 or 50 ug) lipid A derivative (for instance 3D-MPL).
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In an embodiment, the adjuvant comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g.
5-15, 40-50, 10, 20, 30, 40 or 50 ug) saponin (for instance QS21).

In an embodiment, the adjuvant comprises 50 pg 3D-MPL and 50 pg QS21 in a liposome-
based formulation. In a further embodiment, the adjuvant comprises 25 ng 3D-MPL and 25

ug QS21 in a liposome-based formulation.

In an embodiment of the invention, the adjuvant comprises an oil-in-water emulsion.

Suitably, the oil-in-water emulsion comprises squalene and/or alpha tocopherol. Suitably, the
oil-in-water emulsion is a metabolisable oil-in-water emulsion. In particular, the oil-in-water

emulsion suitably comprises an emulsifier such as Tween 80.

The adjuvant can suitably comprise a saponin and a lipopolysaccharide. In particular, the
adjuvant can comprise a saponin and a lipopolysaccharide at a ratio of saponin :

lipopolysaccharide in the range 1:10 to 10:1 (w/w).

The adjuvant can suitably comprise a saponin and a sterol. In particular, the adjuvant can

comprise a saponin and a sterol at a ratio of saponin : sterol in the range of 1:1 to 1:20 (w/w).

The adjuvant can suitably comprise a saponin and a metabolisable oil. In particular, the
adjuvant can comprise a saponin and a metabolisable oil at a ratio of metabolisable oil :

saponin is in the range from 1:1 to 250:1 (w/w).

The adjuvant can suitably comprise alpha tocopherol.
In an embodiment, the adjuvant comprises (per 0.5 mL dose) 0.5-15, 1-13, 2-11, 4-8, or 5-
6mg (e.g. 2-3, 5-6, or 10-11 mg) metabolisable oil (such as squalene).

In an embodiment, the adjuvant comprises (per 0.5 mL dose) 0.1-10, 0.3-8, 0.6-6, 0.9-5, 1-4,
or 2-3 mg (e.g. 0.9-1.1, 2-3 or 4-5 mg) emulsifier (such as Tween 80).

In an embodiment, the adjuvant comprises (per 0.5 mL dose) 0.5-20, 1-15, 2-12, 4-10, 5-7 mg
(e.g. 11-13, 5-6, or 2-3 mg) tocol (such as alpha tocopherol).
26
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In an embodiment, the adjuvant comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g.
5-15, 40-50, 10, 20, 30, 40 or 50 ug) lipid A derivative (for instance 3D-MPL).

In an embodiment, the adjuvant comprises (per 0.5 mL dose) 0.025-2.5, 0.05-1.5, 0.075-0.75,
0.1-0.3, or 0.125-0.25 mg (e.g. 0.2-0.3, 0.1-0.15, 0.25 or 0.125 mg) sterol (for instance

cholesterol).

In an embodiment, the adjuvant comprises (per 0.5 mL dose) 5-60, 10-50, or 20-30 ug (e.g.
5-15, 40-50, 10, 20, 30, 40 or 50 ug) saponin (for instance QS21).

In another embodiment, the adjuvant comprises a metal salt and a lipid A derivative.

Such adjuvant systems of interest include those based on aluminium salts in conjunction with
the lipopolysaccharide 3-de-O-acylated monophosphoryl lipid A. The antigen and 3-de-O-
acylated monophosphoryl lipid A can be co-adsorbed to the same metallic salt particles or

can be adsorbed to distinct metallic salt particles.

Suitably, the adjuvant comprises (per 0.5 mL dose) 100-750, 200-500, or 300-400 pg Al, for
instance as aluminium phosphate. In such embodiment, the adjuvant comprises (per 0.5 mL
dose) 5-60, 10-50, or 20-30 pg (e.g. 5-15, 40-50, 10, 20, 30, 40 or 50 pg) lipid A derivative
(for instance 3D-MPL).

In an embodiment of the invention, the adjuvant comprises an immunostimulatory

oligonucleotide comprises a CpG motif.

Immunostimulatory oligonucleotides can be used in the immunogenic composition of the
invention. The preferred oligonucleotides for use in adjuvants or immunogenic compositions
of the present invention are CpG containing oligonucleotides, preferably containing two or
more dinucleotide CpG motifs separated by at least three, more preferably at least six or more
nucleotides. A CpG motif'is a Cytosine nucleotide followed by a Guanine nucleotide. The
CpG oligonucleotides of the present invention are typically deoxynucleotides. In a preferred
embodiment the internucleotide in the oligonucleotide is phosphorodithioate, or more
preferably a phosphorothioate bond, although phosphodiester and other internucleotide bonds
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are within the scope of the invention. Also included within the scope of the invention are
oligonucleotides with mixed internucleotide linkages. Methods for producing
phosphorothioate oligonucleotides or phosphorodithioate are described in U.S. Pat. Nos.

5,666,153 and 5,278,302 and W(095/26204, each incorporated herein by reference.

Examples of preferred oligonucleotides have the following sequences. The sequences

preferably contain phosphorothioate modified internucleotide linkages.

OLIGO 1(SEQ ID NO:1): TCC ATG ACG TTC CTG ACG TT (CpG 1826)
OLIGO 2 (SEQ ID NO:2): TCT CCC AGC GTG CGC CAT (CpG 1758)

OLIGO 3(SEQ ID NO:3): ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG
OLIGO 4 (SEQ ID NO:4): TCG TCG TTT TGT CGT TTT GTC GTT (CpG 2006)
OLIGO 5 (SEQ ID NO:5): TCC ATG ACG TTC CTG ATG CT (CpG 1668)
OLIGO 6 (SEQ ID NO:6): TCG ACG TTT TCG GCG CGC GCC G (CpG 5456)

Alternative CpG oligonucleotides can comprise the preferred sequences above in that they

have inconsequential deletions or additions thereto.

The CpG oligonucleotides utilised in the present invention can be synthesized by any method
known in the art (for example see EP 468520, incorporated herein by reference). Suitably,

such oligonucleotides can be synthesized utilising an automated synthesizer.

Administration
Administration of the pharmaceutical composition can take the form of one or of more than
one individual dose, for example as repeat doses of the same polypeptide containing

composition, or in a heterologous “prime-boost” vaccination regime.

In an embodiment, the immunogenic composition of the invention is initially administered to
a subject as two or three doses, wherein the doses are separated by a period of one week, two
weeks, three weeks, four weeks, five weeks, six weeks, eight weeks, ten weeks or twelve

weeks. Suitably, the doses are separated by four weeks.
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Suitably, the composition is administered to a subject (for instance as a booster) every 6-24,
or 9-18 months, for instance annually. For instance, the composition is administered to a

subject (for instance as a booster) at six month or 1 year intervals.

Suitably in this respect, subsequent administrations of the composition to the subject boost

the immune response of earlier administrations of the composition to the same subject.

Suitably, the composition is the priming dose. Alternatively, the composition is the boosting

dose.

Suitably, two or more priming and/or boosting doses are administered.

A heterologous prime-boost regime uses administration of different forms of immunogenic
composition or vaccine in the prime and the boost, each of which can itself include two or
more administrations. The priming composition and the boosting composition will have at
least one antigen in common, although it is not necessarily an identical form of the antigen, it

can be a different form of the same antigen.

Prime boost immunisations according to the invention can be homologous prime-boost
regimes or heterologous prime-boost regimes. Homologous prime-boost regimes utilize the
same composition for prime and boost, for instance the immunogenic composition of the

invention.

Heterologous prime-boost regimes can be performed with a combination of protein and
DNA-based formulations. Such a strategy is considered to be effective in inducing broad
immune responses. Adjuvanted protein vaccines induce mainly antibodies and CD4+ T cell
immune responses, while delivery of DNA as a plasmid or a recombinant vector induces
strong CD8+ T cell responses. Thus, the combination of protein and DNA vaccination can
provide for a wide variety of immune responses. This is particularly relevant in the context of
HIV, since antibodies (neutralising as well as those associated with ADCC and ADCVI),
CDA4+ T cells and CD8+ T cells are thought to be important for the immune defense against

HIV-1. For example, the DNA can be delivered in the context of an adenoviral vector.
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In a further aspect of the invention, the immunogenic composition of the invention is a

vaccine composition.

Vaccine preparation is generally described in New Trends and Developments in Vaccines,
edited by Voller et al., University Park Press, Baltimore, Maryland, U.S.A. 1978,

incorporated herein by reference.

Embodiments herein relating to “immunogenic compositions” of the invention are also

applicable to embodiments relating to “vaccines” of the invention, and vice versa.

2
2

The terms “comprising”, “comprise” and “comprises” herein are intended by the inventors to
be optionally substitutable with the terms “consisting of”, “consist of” and “consists of”,

respectively, in every instance.

All references or patent applications cited within this patent specification are incorporated by

reference herein.
In order that this invention can be better understood, the following examples are set forth. These

examples are for purposes of illustration only, and are not to be construed as limiting the scope

of the invention in any manner.

EXAMPLES

The following examples and data illustrate the invention, but are not limiting upon the

invention.

1. Preparation of the exemplary F4 candidate vaccine

The F4 candidate vaccine was prepared as previously described in U.S. Pat. No. 7,612,173,
and U.S. Appl. No. 61/181,130, which are each hereby incorporated by reference in its
entirety. This vaccine contains 10 pg/dose of the codon-optimised F4 recombinant protein
(F4co) adjuvanted with a proprietary adjuvant ASO1g, which is liposome-based adjuvant
containing the immunostimulants 50 pg each of 3-D-MPL and QS21. Alternatively, the

proprietary adjuvant ASO1g can be used, which contains the same immunostimulants at half

30



- 440 - WD 2012/ 041842PCT/ EP2011/ 066754 ART- experi enced ART-nave
F4co/ ASOLB N = 9 Pl acebo N = 10 F4co/ ASO1B N = 11
WO 2012/041842 PCT/EP2011/066754

the concentration of ASOlg, i.e., 25 pg 3-D-MPL and 25 pg QS21.The methods are briefly

summarised below.

2. The F4co fusion antigen
F4co is a fusion protein that comprises 4 HIV-1 clade B derived antigens arranged as follows:
p24-RT-Nef-p17. The four antigens are:

— p24, a viral capsid protein coded by the gag gene

— RT (reverse transcriptase), a viral enzyme responsible for transcribing the viral RNA
into double-stranded DNA. This enzyme was mutated in one amino acid
(Tryptophan 229 substituted by Lysine) to remove the RT polymerase activity. This
protein is coded by the pol gene

— Nef, a regulatory protein coded by an open-reading-frame (ORF) that flanks the env

gene

— pl7, aviral matrix protein coded by the gag gene.

The following polynucleotide sequence is codon optimized such that the codon usage
resembles the codon usage in a highly expressed gene in £.coli without changing the amino

acid sequence of the expressed fusion protein.
2.1 Nucleotide sequence for F4co:

atggtcattgttcagaacatacagggccaaatggtccaccaggecaattagtccgegaactcttaatgecatgggtgaaggtegt
ggaggaaaaggcattctccccggaggtcattccgatgtittctgegetatctgagggegeaacgecgeaagaccttaataccat
gcttaacacggtaggegggcaccaagecgetatgeaaatgetaaaagagactataaacgaagaggecgecgaatgggateg
agtgcacceggtgecacgecggeccaattgeaccaggecagatgegegagecgegegggtetgatattgecaggaactacgtcet
acccttcaggagcagattgggtggatgactaacaatccaccaatceccggteggagagatctataagaggtggatcatactgg
gactaaacaagatagtccgcatgtattctecgactictatactggatatacgecaaggeccaaaggagecgttcagggactat
gtcgaccgattctataagacccttcgegeagageaggeatcccaggaggtcaaaaattggatgacagaaactettttggtgea
gaatgcgaatccggattgtaaaacaattttaaaggetctaggaccggecgeaacgetagaagagatgatgacggcettgteag

ggagtcggtggaccggggcataaagcccgcgtcttggcccgatatctccgatagaaacagtttcggtcaagcttaaacc
agggatgoatggotccaaaggtcaagcagtggccgetaacggaagagaagattaaggegetcgtagagatttgtactgaaatggaga

aggaaggcaagataagcaagatcgggccagagaacccgtacaatacaccggtatttgcaataaagaaaaaggattcaacaaaatgg
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cgaaagcttgtagattttagggaactaaacaagcgaacccaagacttttgggaagtccaactagggatcccacatccagecggtctaa

agaagaagaaatcggtcacagtcctggatgtaggagacgcatattttagtgtaccgettgatgaggacttccgaaagtatactgegttta

ctataccgagcataaacaatgaaacgccaggeattcgetatcagtacaacgtgcteccgeagggetggaaggggtctcecggegatatt
tcagagctgtatgacaaaaatacttgaaccattccgaaagcagaatccggatattgtaatttaccaatacatggacgatctctatgtgggc
tcggatctagaaattgggcageatcgeactaagattgaggaactgaggcaacatctgettcgatggggcctcactactcccgacaaga
agcaccagaaggagecgecgttcctaaagatgggctacgagettcatccggacaagtggacagtacagecgatagtgetgeccgaa
aaggattcttggaccgtaaatgatattcagaaactagtcggcaagettaactgggcectctcagatttacccaggeattaaggtcegacag
ctttgcaagctactgaggggaactaaggctctaacagaggtcatcccattaacggaggaageagagettgagetggcagagaatcge
gaaattcttaaggagcecggtgcacggggtatactacgaccectccaaggaccttatagecgagatccagaageaggggcagggcca
atggacgtaccagatatatcaagaaccgtttaagaatctgaagactgggaagtacgcgegeatgegaggggcteatactaatgatgta

aagcaacttacggaagcagtacaaaagattactactgagtctattgtgatatggggcaagaccccaaagttcaagetgeccatacagaa
ggaaacatgggaaacatggtggactgaatattggeaagetacctggattccagaatgggaatttgtcaacacgecgecacttgttaage
tttggtaccagcttgaaaaggagccgatagtaggggcagagaccttctatgtcgatggegecgegaatcgegaaacgaagetaggea
aggcgggatacgtgactaataggggccgccaaaaggtegtaacccttacggataccaccaatcagaagactgaactacaagegattt
accttgcacttcaggatagtggcctagaggtcaacatagtcacggactctcaatatgegcettggeattattcaagcgeagecagatcaaa
gcgaaagegagcettgtaaaccaaataatagaacagettataaagaaagagaaggtatatctggectgggteeccgetcacaagggaa

ttggcggcaatgageaagtggacaagetagtcagegetgggattcgcaaggticttigcgatg

agtcggctggccgacagtccgegagegeatgegacgegecgaaccagecgeagatggegtgggoocagegtctagggatctgga

gaagcacggggoctataacttccagtaacacggecggcgacgaacgecgeatgegeatggttagaageccaagaagaggaagaagta

ggotttccggtaactccccaggteccgttaagaccgatgacctataaggcageggtggatetttctcacttccttaaggagaaagggoo

gctggagoocttaaticacagccagaggcgacaggatattettgatctgtggatttaccatacccaggggtactttccggactggcaga

attacaccccggggccaggegtgcgctatcccctgactttcgggtggtoctacaaactagtcccagtggaacccgacaaggtcgaag

aggctaataagggcgagaacacttctettcttcacceggtaagectgcacgggatggatgacccagaacgagaggttctagaatgga

ggttegactetegacttgegttecateacgtageacgegagetgcatecagaatatticaagaactgdegeccdatgggcgecaggge

cagtgtacttagtggcggagaactagatcgatgggaaaagatacgectacgeccggggggcaagaagaagtacaagettaageaca
ttgtgtggocctetcgegaacttgagegattcgeagtgaatccaggectgcttgagacgagtgaaggctgtaggcaaattetggggca
gctacagecgagectacagactggcagegaggagettegtagtctttataataccgtecgegactctctactgegttcatcaacgaattga
aataaaggatactaaagaggcccttgataaaattgaggaggaacagaataagtcgaaaaagaaggeccageaggecgecgecgac

accgggcacagcaaccaggtgtcccaaaactactaa (SEQ ID NO:7)

p24 sequence is in bold
Nef sequence is underlined

Boxes: nucleotides introduced by genetic construction

32



- 873 - 613 - Duration between nadir and Dose 1 (years) Mean 7.89 - 5.30 -
1.36 - 0.36 -
WO 2012/041842 PCT/EP2011/066754

2.2 Amino acid sequence for F4co

MVIVQONIQGQMVHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATP 50
QDLNTMLNTVGGHQAAMQMLKETINEEAAEWDRVHPVHAGPIAPGQMREP
100

RGSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWIILGLNKIVRMYSPTS 150
ILDIRQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTETLLVQNANPDCK 200
TILKALGPAATLEEMMTACQGVGGPGHKARVLHM|GPISPIETVSVKLKPG 250
MDGPK VKQWPLTEEKIK ALVEICTEMEKEGKISKIGPENPYNTPVFAIKK 300
KDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTVLDVGDAY 350
FSVPLDEDFRKY TAFTIPSINNETPGIRY QYNVLPQGWKGSPAIFQSSMT 400
KILEPFRKQNPDIVIYQYMDDLY VGSDLEIGQHRTKIEELRQHLLRWGLT 450
TPDKKHQKEPPFLEMGYELHPDKWTVQPIVLPEKDSWTVNDIQKLVGKLN 500
WASQIYPGIKVRQLCKLLRGTKALTEVIPLTEEAELELAENREILKEPVH 550
GVYYDPSKDLIAEIQKQGQGQWTYQIY QEPFKNLKTGKYARMRGAHTNDV 600
KQLTEAVQKITTESIVIWGK TPKFKLPIQKETWETWWTEYWQATWIPEWE 650
FVNTPPLVKLWYQLEKEPIVGAETFYVDGAANRETKLGKAGYVTNRGRQK 700
VVTLTDTTNQKTELQAIYLALQDSGLEVNIVTDSQYALGIIQAQPDQSES 750
ELVNQIIEQLIKKEKVYLAWVPAHK GIGGNEQVDKLVSAGIRKVLAMGGK 800
WSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAATNAA 850
CAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQ 900
RRQDILDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVE 950
EANKGENTSLLHPVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFK 1000
NCRPMGARASVLSGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAV 1050
NPGLLETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKD 1100
TKEALDKIEEEQNK SKKKAQQAAADTGHSNQVSQNY 1136

(SEQ ID NO:8)

P24 sequence: amino-acids 1-232 (in bold)
RT sequence: amino-acids 235-795

Nef sequence: amino-acids 798-1002

P17 sequence: amino-acids 1005-1136
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Boxes: amino-acids introduced by genetic construction

K (Lysine): instead of Tryptophan (W). Mutation introduced to remover enzyme activity.

2.3 Alternative sequences

Alternatively, variants of the F4co sequences can be used, for example the RT region can be
mutated as follows and substituted into the construct for the indicated RT region (amino acids
235-795 of SEQ ID NO:8). The RT/p66 region between amino acids 428-448 is susceptible
to F.coli proteases. The P51 construct terminates at Leu 427 resulting in the elimination of
RNaseH domain. The putative £.coli "frameshift" sequences identified in RT native gene

sequence were also eliminated (by codon-optimization of pS1 gene).

The sequence of the synthetic P51 gene was designed according to £.coli codon usage. Thus
it was codon optimized such that the codon usage resembles the codon usage in a highly
expressed gene in £.coli. The synthetic gene was constructed as follows: 32 oligonucleotides
were assembled in a single-step PCR. In a second PCR the full-length assembly was
amplified using the ends primers and the resulting PCR product was cloned into pGEM-T
intermediate plasmid. After correction of point errors introduced during gene synthesis, the
pS1 synthetic gene was cloned into pET29a expression plasmid. This recombinant plasmid

was used to transform B834 (DE3) cells.

P51 RT nucleotide sequence

atgggtccgatctctccgatagaaacagtttcggtcaagcttaaaccagggatg 60
gatggtccaaaggtcaageagtggecgctaacggaagagaagattaaggcgetcgtagag 120
atttgtactgaaatggagaaggaaggcaagataagcaagatcgggccagagaacccgtac 180
aatacaccggtatttgcaataaagaagaaggattcaacaaaatggcgaaagettgtagat 240
tttagggaactaaacaagcgaacccaagacttttgggaagtccaactaggtatcccacat 300
ccagccggtctaaagaagaagaaatcggtcacagtectggatgtaggagacgceatatttt 360
agtgtaccgcttgatgaggacttccgaaagtatactgegtttactataccgagcataaac 420
aatgaaacgccaggcattcgctatcagtacaacgtgetcccgeagggctggaaggggtet 480
ccggegatatttcagagcetctatgacaaaaatacttgaaccattccgaaagcagaatceg 540
gatattgtaatttaccaatacatggacgatctctatgtgggctcggatctagaaattggg 600
cagcatcgcactaagattgaggaactgaggceaacatctgettcgatggggcctcactact 660
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cccgacaagaagcaccagaaggagcecgecgttcctaaagatgggctacgagettcatceg 720
gacaagtggacagtacagccgatagtgctgecccgaaaaggattettggacegtaaatgat 780
attcagaaactagtcggcaagcttaactgggcctctcagatttacccaggeattaaggtc 840
cgacagctttgcaagctactgaggggaactaaggcetctaacagaggtcatcccattaacg 900
gaggaagcagagcttgagetggcagagaatcgcgaaattcttaaggageecggtgecacggg 960
gtatactacgacccctccaaggaccttatagccgagatccagaageaggggcagggecaa 1020
tggacgtaccagatatatcaagaaccgtttaagaatctgaagactgggaagtacgegege 1080
atgcgaggggoctcatactaatgatgtaaagcaacttacggaagcagtacaaaagattact 1140
actgagtctattgtgatatgggeocaagaccccaaagttcaagetgeccatacagaaggaa 1200
acatgggaaacatggtggactgaatattggcaagctacctggattccagaatgggaattt 1260

gtcaacacgccgecgctggtaaaactgaggcectgctagetaa 1302
[SEQ ID NO:9]

Boxes: amino-acids introduced by genetic construction

Amino-acid sequence:

GPISPIETVSVKLKPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKIGPENP
Y

NTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTVLDVG
DAYFSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPF
RKQNPDIVIYQYMDDLY VGSDLEIGQHRTKIEELRQHLLRWGLTTPDKKHQKEPPFL

GTKALTEVIPLTEEAELELAENREILKEPVHGVY YDPSKDLIAEIQKQGQGQWTYQIY
QEPFKNLKTGKYARMRGAHTNDVKQLTEAVQKITTESIVIWGKTPKFKLPIQKETWE
TWWTEYWQATWIPEWEFVNTPPLVKLRPAS 433

[SEQ ID NO:10]

Boxes: amino-acids introduced by genetic construction.

K (Lysine): instead of Tryptophan (W). Mutation introduced to remove enzyme activity.

Alternatively, an F4 fusion which has been altered to remove a frameshift sequence so as to
increase expression can be used. Such fusions are provided as SEQ ID NOs:11-12 for the
nucleotide and protein sequences, respectively. The expressed protein retains all the
immunogenicity of the F4co protein but is expressed more easily due to the frameshift

deletion.
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As discussed above, other F4 fusions which can be also be used include those derived from
HIV sequences from different clades. For example, SEQ ID NOs:13-16 provide the
nucleotide and protein sequences for F4 fusions based on HIV clade C. SEQ ID NOs:13-14
provide the nucleotide and amino acid sequence, respectively, of a clade C F4 sequence
containing an option histidine tag (6xHis) at the carboxy terminus for ease of purification.
SEQ ID NOs:15-16 provide the nucleotide and amino acid sequences, respectively, of a clade
C F4 sequence with a codon usage optimised for human expression. The amino acid
sequences of SEQ ID NOs:14 and 16 are identical except that SEQ ID NO:14 contains the
optional 6xHis tag.

2.4  Preparation of F4co GMP lots

F4co candidate vaccine was prepared and purified as previously described in U.S. Pat. No.
7,612,173 and U.S. Appl. No. 61/181,130. Briefly, a nucleic acid comprising the nucleotide
sequence of SEQ ID NO:7 was cloned into a pET plasmid vector for expression in F. coli
BLR(DE3) cells, which allows expression of the F4co polypeptide under control of a T7
promoter when induced by IPTG. After validation of correct expression, the cultures were
scaled up into larger batches for the production of GMP batches. Three lots were purified and
tested for yield, purity, and consistency, and met or exceeded standards for each

characteristic.

3. Immunogenicity of F4 in human subjects

3.1 Methodology

3.1.1 Patient population

A placebo-controlled phase I, randomized observer-blind study of the immune response of
HIV-infected subjects after vaccination with the F4co/ASO1g vaccine candidate was
performed at 6 centers in Germany (NCT00814762). The study was approved by the local
independent ethics committee and the national regulatory authority, conducted in accordance
with the Declaration of Helsinki and Good Clinical Practice guidelines and all subjects
provided written informed consent. The primary study objective was to evaluate the

reactogenicity and safety of the vaccine. Secondary objectives included assessment of HIV-1-
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specific CD4" and CD8" T-cell responses, CD4 " T-cell count and HIV viral load. Forty one
subjects were enrolled, 19 ART-experienced and 22 ART-naive (Fig. 2).

The demographic profile of the group which received the F4co/ASO1g vaccine was
comparable to the group which received placebo for both ART-experienced and ART-naive
cohorts. The mean age in the two cohorts was 43.8 years and 37.6 years, respectively. All but
one subject in each cohort were male. The cohorts were predominantly of White-Caucasian

European heritage (94.7% and 90.9% of the subjects, respectively).

The mean time from HIV diagnosis to first vaccination was, respectively, 10.47 and 3.23
years. The CD4 cell nadir was approximately 250 cells/mm’ in the ART-experienced group
and approximately 550 cells/mm’ in the ART-naive group. The CD4 cell count at the time of
the first vaccination ranged from 349 to 1055 cells/mm’ in the ART-experienced cohort and
from 377 to 1188 cells/mm’ in ART-naive subjects; in the latter cohort, the viral load at this
time ranged from 2,280 to 69,400 copies/mL. All subjects were negative for HBsAg and
HCV DNA. Additional information regarding the HIV status of the subjects can be found in
Table 1.

Table 1: Summary of HIV history at baseline (total vaccinated cohort)

ART-experienced ART-naive
F4co/AS01, Placebo F4c0/AS014 Placebo
N=9 N=10 N=11 N=11
Characteristics Parameters or [Value |% Value % |Valueor|% |Value or|%
Categories orn orn n n
Duration between HIV Mean 13.11 |- 8.10 - 3.55 - 291 -
diagnosis
and Dose 1 (years) SD 4.54 - 5.34 - 3.21 - 2.70 -
Median 11.0 - 7.0 - 2.0 - 3.0 -
Minimum 8.0 - 2.0 - 0.0 - 0.0 -
Maximum 22.0 - 21.0 |- 10.0 - 8.0 -
CD4 count at baseline Mean 59522 |- 616.11 |- 66527 |- 586.73 |-
SD 124.63 |- 228.90 |- 24213 |- 139.83 |-
Median 580.0 |- 5100 |- 572.0 - 571.0 -
Minimum 482 - 349 - 430 - 377 -
Maximum 879 - 1055 |- 1188 - 791 -
HIV-1 viral load at baseline |Geometric * - * - 20909.21|- 13649.02/|-
mean
Median * - * - 21100.0 |- 22800 |-
Minimum * - * - 6060 - 13200 |-
Maximum * - * - 69400 |- 63900 |-
CD4 count nadir Mean 251.33 |- 242.00 |- 569.73 |- 53982 |-
SD 7035 |- 104.77 |- 170.98 |- 62.43 -
Median 249.0 |- 2095 |- 601.0 - 563.0 -
Minimum 142 - 103. - 345 - 440 -
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3.1.2 Formulation

The F4co vaccine candidate contained 10 ug per dose of F4 recombinant protein as active
ingredient, adjuvanted with ASO1g. The vaccine antigen was prepared as a lyophilized pellet
containing the F4 antigen in sucrose, EDTA, arginine, polysorbate 80 and sodium sulfite in
phosphate buffer. The ASO1g liposome-based adjuvant system contains 50 pug 3-D-MPL and

50 pg QS21 and was prepared in accordance with Example 1 above.

The freeze-dried fraction containing the F4 antigen and the liquid fraction containing the
ASO1p adjuvant system presented in a single-dose 3 ml glass vial were reconstituted by the
person administering the vaccine shortly before injection. After dissolution of the vial
contents, 0.5 ml of the reconstituted vaccine solution was withdrawn into a syringe for
intramuscular administration. Alternatively, the same volume of saline was administered as a

placebo in a similar manner.

3.1.3 Administration

The F4 vaccine candidate was administered twice with a 4 week interval between doses (Fig.
2), and subjects were monitored for safety. Reactogenicity was acceptable and did not
increase upon repeat administration. Markers for HIV disease (CD4 counts and viral load) did
not indicate aggravation of infection by vaccination. No serious adverse events related to

vaccination were reported.

3.1.4 Safety
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expression of interleukin-2 (IL-2), interferon-y (IFNy), tunor necrosis
f act or -al-pMyaldeadind cD40-1i gand (CD4OL) using peripheral bl ood nononucl ear
cells (PBMCs) isolated fromvenous bl ood as previ ousI%/] descri bed (Van
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Expl oratory conpari sons between groups were derived for viral |oad, CD4+
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covari at ewpANGINAg42nodel s with the baseline as covari at ecr@mp2@lilosd7sae
poi nt's, except basel i ne where no adjustnment was perfornmed (ANOVA), and

usi ng t(g thnetic scale Lor the CD4+ cell couynt _and the Iogf scale for
the vir reCFaa TEYRFCORAIOHAGHPICE RS 9Q8sidghed Sirpendeniking PHRPEI§H?

mul ti pldgidy co - E@l%lélxbl% dﬁ %atjleegpﬂL Q%}B t??eag?atﬁ'an Lih1 6 Pt R-oRnehiyd (5fa|

| oad | evel s were nonito d conpare et ween treatnent groups. CD4+

cel | cdutit%clarygeksnd seoratioa sek idaectgblie padgy abayatiin, aB®JWMWDMng®phI cal | y in

T el | TROGANen RIS SRR o & TG Roatr oy 1 GBS B e 17 AR and

pl acebqogir}g%mtmr@self@specti vely, 595 and 616) and no differences were
observed betfween the two treatnent groups. An increase in CD4+ T cell count
of - S0 RN COSEE Yadi! BRI & RS s@f AsShe kbR gRADaseaishe 1 eason
for this increase remalns ear RT-experienced subjects, this

di ff er expeesiiag meleasttlm@tokarecanMganidl 2 h[éxllf}bcaoémE)Ng/r mmlmmmpiﬁdt(ﬁy gni fi cant
up to nonth 4 (p<0.05), and F4- speC|f|c CD4+ T-c¢ responses were still

det ect é’aaliylae%%re noﬁrcform@' igitsp B TagxpgipeiicRd gohory. EBM%S WRE- %Ha%at%ﬁww( Fi gure

3B), t t | &t
obber v PO ERbHls Spfflibe B8N ankiBt GSHE SeSelB e iTRARMBLNER | g7 .
no consl- mteesrnepddésfleﬂﬁmcéS‘OSZ\/eesamhkmpu@mobe{RW@am KFReosABTLB. 1 anBTpb.acebo

o1 01 Gt 6 FPA s 2l [ ABEEtEEAZROR: Z1ORSAN s b ORTAOR-G e MEACIEL | o e
(HLA B*3ge ttlYeﬂ%?Qinedh%% Qittﬁ/e?%sflr&']ﬁnélad?qg{“@?é s, 4o B eV B; ILV?CIF €),

change in viral lToad or change I n counts (data not’ shown).
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3.2.3. n r 6 J-cells
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(Figure 5A). Al nost all vaccinees devel oped a CD4+ T-cell response two
weeks postchyadable tigeaointeldtvighoagchings. lfeaeﬁse P HigEKs distRibUHOR PYNES
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subj ects, ference between the vaccine and the pl acebo groups
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(Figures 7A-B). As shown in Fig. 8, high frequencies of CD8+T-cells were
detected pre-vaccination; these cells,gainly expressed | FNy. Adm nistration
of the F4co/ ASOLB vacci ne did not appear to have an effect on the nedi an
frequency, irrespective of the marker tested or stinulatory peptide pool
used. Figure 9 shows the correlation between F4co-specific CD4+ T cells
expressing at least IL-2 and viral load. 3.2.3.2 Antibody responses
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viral load remained suppressed in both groups of ART-experienced subjects over the 12

months of follow-up.

In ART-naive subjects, a negative correlation was observed between the change in viral load

from baseline and the frequency of CD4" T-cells expressing at least IL-2 at two weeks post-
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consi stposgdak 2Nefat lea@@ne @ﬁdleFfOlhI' antlgens with highest response rates against the RT and
p24 antigens. In ART-experienced subjects, this difference between the vaccine and the
placebo groups remained significant up to month 4 (p<0.05), and F4-specific CD4+ T-cell
responses were still detected in vaccine recipients at month 12 (Figure 5B). No significant
differences were seen between the vaccine and the placebo groups at any later time-point in

ART-naive subjects (Figure 5C).

Pre-existing F4-specific CD4+CD40L+ T-cells expressing at least IL-2 were detected at a
low frequency in both groups in ART-experienced and ART-naive subjects prior to
vaccination. Vaccine-induced CD4+ T-cells exhibited a polyfunctional phenotype (Figure 6).
In ART-experienced subjects, approximately 75% of F4-specific CD40L+CD4+ T-cells
secreted at least 2 cytokines and approximately 35% secreted at least 3 cytokines and this
cytokine coexpression profile was maintained until month 12. In ART-naive subjects,
approximately 50% of F4-specific CD40L+CD4+ T-cells secreted at least 2 cytokines and
approximately 10% secreted at least 3 cytokines (Figures 7A-B).

As shown in Fig. 8, high frequencies of CD8+T-cells were detected pre-vaccination; these
cells mainly expressed IFNy. Administration of the F4co/ASO1g vaccine did not appear to
have an effect on the median frequency, irrespective of the marker tested or stimulatory

peptide pool used.
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b. an adjuvant that induces a Thl inmune response; and c. a

phar maceutical | y acceptabl e exci pient, for use in the maintenance of the
viral | oawoabizzaigdV-1 i nfected subject for at | east fowrcTmeréthscass er
adm ni stration. Paragraph 2. A pharmaceutical conposition conprising a.
two or erre HIV-l antig elected fromgh roup. consi sting of Nef, Gag,
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phar macguti salohy accept abl e excipient, for use in the reduction or

mai nt enance of the viral load of an HI V-1 infected subject at or bel ow
100, 000 copies/m for at |least four nonths after adm nistration. Paragraph

3. Ap ceutl osition conprising a. two or nore H V-1 antigens
sel ectgidigﬁ l?‘ﬂéj%' reBQfg'PE%nm sting of Nef, Gag, and Pol; b. an adjuvant

that i mglieease AR ThxpbReBE akEARTIOSRve @herts had high levels of%lrcé‘lafi’ﬁg"lﬁﬂfﬁﬁ)ﬁiéfs' cal l'y
acceptabl e excipient, for use in enhancing the T cell response of an HV-1
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as conpared to before adm nistration of the pharmaceutical conposition.

Paragra@h 5. The pharmaceutical conposition of either of paragraphs 3 or 4,
wherein the enhanced T cell response is a higher percentage of CD4+ T cells
fromthe subject that express at |east one, two or three activation markers
as consa.88 Summaiyokinadoheirspoasd on of the pharnmaceutical conposition. WO
2012/ 041842PCT/ EP2Q11/ 066754 Par agr g . The pharnmaceutical conposition of
any of Ipabeifesephsiudy.swogressafihe Fiteo ol lecrcsige HSte IGHMAICETIE éf PR MR -

ther apyexhA¥hked and ART-naive subjects. High CD4"™ T-cell frequencies were observed with
responses elicited against all vaccine antigens. By day 44, the overall immune response was
statistically significantly higher in the F4co/ASO1g vaccine groups than in the placebo
groups. The vaccine was more immunogenic in the ART-experienced cohort as compared to
the ART-naive cohort. The majority of antigen-specific CD40L™ CD4 " T-cells exhibited a
polyfunctional phenotype, characterized by the combined expression of IL-2 with TNF-o.
and/or IFN-y. A persistent trend of lower viral load as compared to placebo was observed in

the ART-naive cohort, while the ART-experienced cohort continued to have low viral loads.
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Par agraph 7. The pharmaceutical conposition of any of paragraphs 1-6,
wherein the H V-1 infected subject is ART naive. Paragraph 8. The

phar macewvocai2/aossposi ti on of any of paragraphs 1-6, wheceinr2ih@edisd/- 1

i nfected subject discontinues ART prior to admnistration of the
pharmaceuti cal conposition. Paragraph 9. The pharnmaceutical conposition of
any of paragraphs 1-6, wherein the H V-1 infected subject is concurrently
on ART. r h r aphs
AR e A R e PR AR I S g A Gk

bel ow K@M@p@m@s és/thé stu&ﬁbb@TB@@@perﬁune:sdnm avitie awl xmﬁil)@vro:loporeslﬁ IV or

bel ow 5Q0 s/m. Pa raph 1 eut i of any of
par agri@ﬂ@ qgﬁg“m @i%&{%hg gﬁef ETI\E(E‘GE‘? %B%Sdﬁ@flg ESM:O %r ati on

Par agr aWQlk%?BDTE'@ Wﬁﬂﬁﬂaﬁpﬁ léEiltG@' Lé‘somﬁﬁnls Na@i@neﬁfLaBBﬁét n?eroearcarpﬂ%l&g
wherein the viral load is maintained or reduced for at |east six rmnt hs at

| east tand[Biephysies.Hsos Aamosddew MaghoeUdAnppt h24. at | east two years, at | east
three years, at |least four years, at |east five years, at |east six years,
at | east seven years, at |east eight years, at |east nine years, or at

| east tr@fksey e@dl SVaritaioagh #IN - LSet-pbhie virhlaba® Lﬂehﬁabgl@gmagﬁ'sisiaaa aff any of
paragraphs 1-12, wherein the tghar maceuti ca osition conprises Nef, Gag
A

and Porevompawabﬁaotbams Paec Npthvad Seitd Sat- ?(Q(Qﬁp (#9oiT46t-%any of par agr aphs
1-13, wherein Gag is pl7, p24 or both. Paragraph 15. The pharnaceuti cal
conposition of any of paragraphs 1-14, wherein Pol is RT. Paragraph 16.
The phatara &y PetpleredypasiecliaoR, Sﬂemdyemésenartiagbﬁﬁhmtidnaﬂ@: distinet ei n t he

phar maceutj cal conpositi.gn co es SEQ I.D 8. Par a h 17. The
phar rradwyfa&lars o%k%ssprqlﬁ "’E ¢llsgp PHé{rla&rrfy%bectwt ég@ﬁ%vet figease:

phar W%Hﬁge%%he%ﬁ’?&%dxﬁﬂaf’{he&gypﬁlo%gSQO'ZSEQr6351)6\607%0 SEQ ID NGO 12, SEQID
NG 14 and/or agraph 18. The pharmaceutical conposition of

any of paragraphs 1-17, wherein the pharnaceutical conposition further

conpri es Env ra 9., The i cal conposition o

CODY | Sl RO Pl L DA TRSL3) oE RS SRR O .
from &nrds%Pwlﬁ’& ow4eaf- bédlsﬂ%és\é@ia&@l%ﬂi Mindifi96ddl i 8fer] edkihi2APP2)) gﬁﬂﬁ@ﬁ@f drde, an
i mmunost i tory oligonucleotide, and a sterol. Paragraph 20. The

phar madetacoeeed by rpessheiscolh-of) Yingl. 2003pd7 dgP&phs 1- 19, wherein the adj uvant
conprises an inmunol ogically active saponin fraction and a
| i popol ysacchari de. Paragraph 21. The pharnaceuti cal conposition of any of

par agr apdimadgad@s S wttqrogiaﬂnrsrm} doggbuantet al0 Mok s mnidnddefdnelcovims kipeild A
derivative. Paragraph 22. The pharnmaceutical caonpaosition of par atlgr aph 21,
wher ei reoptiellgrp delOACQI@FQU%% mngigtain CHE qofbs coexpressing three cytokines. J Viro

2007, 81:12071-12076.
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Par agraph 23. The pharmaceutical conposition of any of paragraphs 1-22,
wherei n the adjuvant conprises CpG Paragraph 24. The pharmaceuti cal

conposi t iwo 20f2/mma20f par agr aphs 19-23, wherein the st ergli/Epso1aled7est er ol .
Par agraph 25. The pharnaceuti cal conposition of any of paragraphs 1-24,
wherein the adjuvant further conprises a |ippso carrier. Paragraph 26.
The phé\flﬁlé%rém féﬁﬁ Fraghossiie 1IN - binfegton predictrhiyy g%r%lamnz@,f Vwa%lrnéﬁ%f%e

phar macgiiti.€ algog b7 Q5455 13@Mpi stered once to the subject. 48

Par agraph 27. The pharmaceutical conposition of any of paragraphs 1-26,
wherein the pharmaceutical conposition is admnistered two or nore tinmes to

par agr ABRSNsT 1€ SRAR S i It i ABRATE COnpberEr e AR wEkRed as

ei ther &b@:idf ical ROdiRESt AlncRORS bidp8rteSEnfal RePEhvBT1RGRSbI 2§ Y1 IT8; 7:

Par agraph 29. A nethod for stabilizing or inhibiting the inCrease in the
viral 1d48-174. a subject infected with H V-1 conprising 1) selecting a
subject infected with HV-1; and 2) adnministering to the subject an

i munogeni ¢ conposition conprising a. two or nore H V-1 antigens sel ected

from t Hengl@ul ab0nELgt)iMed qil o9 328Gag27a8d Pol ; b, an adj uvant that
i nduces a Thl imune response; and c¢. a pharmaceutically acceptable
exci pient, wherein after admnistration the viral |oad of the subject

remai NSk} iaQ{i_pél?ﬁE beggﬁggtfteog, &tal.'ﬁgébefd ntﬁp%ﬁﬁﬁfﬁ%cﬁﬂg?@a{tﬁgﬁé’a&ef ore

adm ni stratidn. ragra met hod T or e preve onset of
cl i ni caherhihy CD4$edsellisnbstssivbjueth imnfuaodeidiency Rirtd déntrotlerspin ANRS HR36

sel ect i§g a_sybject infected with H V-1; and
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Embodiments of the invention are further described in the following numbered paragraphs:
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2) administering to the subject an inmmunogeni c conposition conprising

a. two or nore H V-1 antigens selected fromthe group consisting of Nef,
Gag, and wol2p12/041842 b. an adjuvant that induces a Thl PPomEPRIMAEEENSE; and
c. a pharmaceutically acceptable excipient, wherein the viral |oad of the
subj ect_remai ns bel ow 100, 000 copies/m for, at |east four nonths after

admi ni HaFaEdnl. PAPRYMRGEHS COMBASIYFOMBFISHIBe prevention of the
progression of HI.V di i IR\ e j t il

el act i ng a subj €5t 1 nfoat Bt IR M SRRS) RS trofg TR S OO R

subj ect an i nmmundgmniaed Banposition conprising 49 WO

2012/ 041842PCT/ ER2011/ 066754 ) a. éﬁg.or nor e Hlvflcfntigens sel ected
fromthe group cdhsi stafigiBrniGRt induges a iy imgune response; gnd 5 44i yvant t hat
induces a Thl inmne rgsRaRs@utiddId acceptable Bxcifiefhar maceutical Iy acceptable
exci pient, wherein the viral |oad of the subject remains stable after

admi ni dbr ageiintheohaintpaangeral tlagydril doasdarpo IV-bmfeqed subjesp forapleag fpet hod f or
induciqﬁ]%g ugnuge&ﬁq§ onse in a subject infected with H V-1 conprising 1)
sel ecti % S%JE?/ PHfelted with H V-1; and 2) admnistering to the

subj ect an i nmunogeni ¢ conposition conpri sing

Paragraph 2. A pharmaceutical composition comprising

a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;

b. an adjuvant that induces a Th1 immune response; and

C. a pharmaceutically acceptable excipient,

for use in the reduction or maintenance of the viral load of an HIV-1 infected subject at or

below 100,000 copies/ml for at least four months after administration.

Paragraph 3. A pharmaceutical composition comprising

a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;

b. an adjuvant that induces a Th1 immune response; and

C. a pharmaceutically acceptable excipient,

for use in enhancing the T cell response of an HIV-1 infected subject.

Paragraph 4. The pharmaceutical composition of paragraph 3, wherein the enhanced T cell
response is a higher percentage of either CD4+ T cells or CD8+ T cells from the subject that
show specific recognition of at least one polypeptide of the pharmaceutical composition as

compared to before administration of the pharmaceutical composition.

Paragraph 5. The pharmaceutical composition of either of paragraphs 3 or 4, wherein the
enhanced T cell response is a higher percentage of CD4+ T cells from the subject that express
at least one, two or three activation markers as compared to before administration of the

pharmaceutical composition.
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a. two or nore HI V-1 antigens selected fromthe group consisting of Nef,
Gag, and Pol; b. an adjuvant that induces a Thl i mrune response; and
c. a pharweceitiscsabl y accept abl e exci pi ent, wherein aft @CTEPR011/066754

adm nistration of step 2), a higher percentage of CD4+ T cells fromthe

subj ect_ show specific recognition of at |east one p pepti de f t he
[ mmnod?é‘ﬁq%a oiethhgHNaceuticht FeBBRYt 50 Pé@g{%g%i Sot eF[GHbt e subject

adnln|qghggdﬂyhuIP@g@gﬂ@ng%gggﬁ%pethod for inducing an i mmune response in a

subj ect 1nfected wth rising 1) selecting a subject infected with
H V-1; and 2) adm nistering to the subject an i mmunogeni ¢ conposition

conpri a. .two o ns se d from up
conb sthitpreh e Ty Rashiopombosttion Sy 3 Pameolnd & naprehi g L T

I mune KRIRANES ectd®ART naive. €. @ pharmaceutical 'y acceptabl e excipient,
wherein after the adm nistration of step 2), a higher percentage of CD4+ T

cells fromthe subject express at | east one, two or three activation

mar ker s, sel ect t he 0 con5|st| CDAOL 2 TNF FNy as
Compar SESRBLE o Heiairhfefia BoRPORist orthy i aiRanns b Roathr el s!

par agr dpfested uki 3t dMMOAEURS ARET By t@@lﬂmhrﬁstmbn@ﬂﬂﬂsf}iﬁaﬁﬁédeﬁﬁtdl abmbbsfiapy
(ART). WD 2012/041842PCT/ EP2011/ 066754 Par agraph 35. The nethod of any of

par agr aphs 29-34, wherein the H V-1 infected subject is ART nai ve.

Par agr 221 asglj’%nh dher J{Egaé Qﬂgacqm@aﬁ'%ﬁ%lf)oﬁ?%@&r 4h l%%%fgf?ﬁ?hs W%Er% I{tﬁg Hivvr 1

i nf ect ect ont 1 nues rror to ag ration
pharnaoﬁﬂtwdamneanpaswhn&mbuﬂaABgraph 37. The nethod of any of paragraphs
29- 34, wherein the H V-1 infected subject is concurrently on ART.

Paragraph 10. The pharmaceutical composition of any of paragraphs 1-9, wherein the viral

load is maintained at or below 50,000 copies/ml, below 10,000 copies/ml, below 5000

copies/ml, below 1000 copies/ml, or below 500 copies/ml.

Paragraph 11. The pharmaceutical composition of any of paragraphs 1-10, wherein the viral

load is reduced after administration.

Paragraph 12. The pharmaceutical composition of any of paragraphs 1-11, wherein the viral
load is maintained or reduced for at least six months, at least twelve months, at least eighteen
months, at least two years, at least three years, at least four years, at least five years, at least

six years, at least seven years, at least eight years, at least nine years, or at least ten years.

Paragraph 13. The pharmaceutical composition of any of paragraphs 1-12, wherein the

pharmaceutical composition comprises Nef, Gag and Pol.

Paragraph 14. The pharmaceutical composition of any of paragraphs 1-13, wherein Gag is

pl7, p24 or both.

Paragraph 15. The pharmaceutical composition of any of paragraphs 1-14, wherein Pol is

RT.
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Par agraph 38. The nethod of any of paragraphs 29-37, wherein the viral |oad
is mai ntained at or bel ow 50,000 copies/m, bel ow 10,000 copies/m, bel ow
5000 copiwe/2m2/4lbbow 1000 copies/m, or bel ow 500 copi esfimpoiRasegs aph 39.
The met hod of any of paragraphs 29-38, wherein the viral load is reduced
after adm ni stration. Paragraph 40. The fmath d of aﬂy of pgragrﬁphs 29- 39,
wher ei P q3g8aRA 10| Thehgrmacentigah campetiti gy of ady of BaragtiPhid - 1P eWleredi e ppnt hs,  at

| east D)gﬁhﬂé‘ceﬂm‘a}ﬁQérn{)é’s;iti&{e@cﬁﬁpr?sieQQEtQ%N@%hsi at |least two years, at |east

t hree rs, eas our years, at least five years, at |east six years,
at | east seven years, at |east eight years, at |east nine years, or at

| east ten year aragraph 41. The net hod of .any of ragr aphs 29-40,
whor oi gk B BTG soeroT B S Satereh TRIM ARG HEF

Par agr %ﬂlﬁrtﬂz?oeuﬂ'm c%b&@@o@éonﬁﬂ%eQSEQMOﬂWJSEWﬂJO: W“(SE@ 1D Gagi4 s pl7,
p24 or both. Paragraph 43. The nethod of any of paragraphs 29-42, wherein

Pol i s ar®/or SEfal} Mphl®4. The nethod of any of paragraphs 29-43, wherein the
pharmaceutical conposition conprises SEQ I D NO 8. Paragraph 45. The net hod
of any of paragraphs 29-44, wherein the pharnmaceutical conposition

conpr i SesachigB 19D TH phhfnacdtizal Bopbsitleh ofAnQ of Pafickaphd 1 andivhredi: | D NO: 16.
WO 2012/ 041842PCT/ EP2011/ 066754 Par agr aph 46. The net hod of any of

par agr @élﬁgn@@uwl CORBPRLL PN @ﬁt@eww&%ﬁﬂcal conposition further conprises
Env. Paragraph 47. The nethod of any of paragraphs 29-46, wherein the
adjuvant is one or nore conponents selected from an imunol ogically active
saponi rPakagasih v, The ghapopelysdconpoditie ofaanyiofpairagsiphsrid 18] @hatein the

ol i gonuc| eotide, and a sterol. Pe}r ag(gfph.48, The ma.th] d of any of

par agr 9HY2Dd's #7¢ O FROAENIS 85 6 OB A FNBEROIgE CR %h%ﬁ%Fé@?O@& ly active

Saponi Mcfidetd 19 pANda @ik RO RA! NBAGRORG LRory BREGRERBIAAInd TURraret hod of any

of paragraphs wherel'n the adjuvant conprises Q5821 and/or a lipid A
derivative. Paragraph 50. The nethod of paragraph 49, wherein the lipid A

derivatjve i L. Paragraph 51. .The thad of a f ragr.aphs 29-50,
oher o ettt e hebiseraaR Coneos aat ol i PagraBht | o, RBHEHAENy o
par agr s att/cordprishh @l BhmuhdI8aiSdIBr Rkivé SapolR @skidh @hd a lipopolysaccharide.

Paragraph 21. The pharmaceutical composition of any of paragraphs 1-20, wherein the

adjuvant comprises QS21 and/or a lipid A derivative.

Paragraph 22. The pharmaceutical composition of paragraph 21, wherein the lipid A
derivative is 3D-MPL.

Paragraph 23. The pharmaceutical composition of any of paragraphs 1-22, wherein the

adjuvant comprises CpG.

Paragraph 24. The pharmaceutical composition of any of paragraphs 19-23, wherein the

sterol is cholesterol.

Paragraph 25. The pharmaceutical composition of any of paragraphs 1-24, wherein the

adjuvant further comprises a liposome carrier.

Paragraph 26. The pharmaceutical composition of any of paragraphs 1-25, wherein the
pharmaceutical composition is administered once to the subject.
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Par agraph 53. The nethod of any of paragraphs 29-52, wherein the adjuvant
further conprises a |iposone carrier. Paragraph 54. The nethod of any of
par agr aphwo29t25d184eher ei n t he pharmaceuti cal conpositi orCirE&praaimions7sd er ed
once to the subject. Paragraph 55. The nethod of any of paragraphs 29-54,
wherein the pharmaceutical conposition is admnistered two or nore tinmes to
the subject. Paragraph 56. The nmethod of any of paragraphs 29-55, wherein

the i t dose or
boost | marangiH 27 CRIBMAIGACR B ol 6 B o B R 0 e

VHAT | $h@tndddetsizal Somﬁzos@thnhlaradmuestbnedaWOanilmemw tbomgneédi ng a. two or
nore HI V-1 antigens selected fromthe group consisting of Nef, Gag, and
Pol; b. an adjuvant that induces a Thl imune response; and c¢. a

p har nﬁ%%dgrﬁfﬂ 18 Bfe @%ﬁﬁﬁ‘&ﬂeﬁﬂ% ebRp&dMtion éfOJnyQﬁ?al'a@raﬁ)ﬁﬁ 1781 Rheeange of the
viral load of an HIV-1 infected subject for at |east four nonths after

admi ni gmnanogenic 2oMpestiaes edminisiated @ aplassithd prmmgrdose ei apstiag desgefér nor e
H V-1 anti Jens selected fromthe group consisting of Nef, Gag, and Pol; b.
an adjd§g%$ ?RhEE Reflices a Thl i rmune response; and c. a pharnaceutically
accept abl e excipient, for use in the reduction or mai ntenance of the viral
| oad of an HI V-1 infected subject at or bel ow 100,000 copies/m for at

| east fRGESTHIMHA srethad fgﬁﬁpkﬁhg}pg £f indwpiting the increase in the viral load in a subject

infected with HIV-1 comprising
1) selecting a subject infected with HIV-1; and
2) administering to the subject an immunogenic composition comprising
a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
wherein after administration the viral load of the subject remains stable or decreases for at

least four months as compared to before administration.

Paragraph 30. A method for the prevention of the onset of clinical HIV disease in a subject
infected with HIV-1 comprising
1) selecting a subject infected with HIV-1; and
2) administering to the subject an immunogenic composition comprising
a. two or more HIV-1 antigens selected from the group consisting
of Nef, Gag, and Pol,
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
wherein the viral load of the subject remains below 100,000 copies/ml for at least four

months after administration.

Paragraph 31. A method for the prevention of the progression of HIV disease in a HIV-1
infected subject comprising

1) selecting a subject infected with HIV-1; and

2) administering to the subject an immunogenic composition comprising
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3. A pharmaceutical conposition conprising a. two or nore H V-1 antigens
sel ected fromthe group consisting of Nef, Gag, and Pol; b. an adjuvant

t hat i nduweor/0liid42i nrune response; and C. paT[rasimmessd i cal |y
acceptabl e excipient, for use in enhancing the T cell response of an H V-1
i nfected subject. 4. The pharnmaceutical conposition off claim 3, wherein the
enhanced T cel | resporfse i <™ dinieHINek autigenyselested from the grqup gonsiilipg cpa+ T
cells or CDB8+ T ggiN (f}égD'lh&b@lSUbj ect that show specific recognition of at
| east one pol ypepti de of "'t he pharnmaceutical conposition as conpared to

bef ore adm ni strati on tof tha gdhaanebaundoas adbiposiune oespoesed At b.
CD4+ T cells fromthe subject that exgﬁﬁess at .| east. one, two or three

activation markers as ‘ompdrHPECHBEAVASHINE STPRETon of t he
phar macenkéia dhe GRANPORI 6fitﬁ’éqsub1iéépre%§hlr?s/ P SRR AR PR B GSith rRunbidBnic t

phar maceutical conposition of any of clainms 1-4, wherein: a
subj ectcompopigonon anti-retroviral therapy (ART); and/or b. the
H V-1 infected subject is i) ART naive, ii) discontinues ART prior to
adm ni stration of the pharnmaceutical conposition, or iii) is concurrently
on ART.PagagHiysh 19N aX AReieydt fof ldu€agae shinu@e radpodBYn @kuls baiimctéd Hithwer-ei n t he
viral | oac? 1s: a. maintained at or bel ow 50,000 copies/nm, bel ow
10, 000 ©8ppred8m , bel ow 5000 copies/m, bel ow 1000 copies/m, or bel ow 500
copies/m; d/ or : -after.adm ni stration; and/or

c. nmaintai ngl or Sreleeatﬁ%aols%tﬁeraqaﬁg#g(gg]tltﬁgly%r‘ga%?hs, at | east twelve nonths,
at | east ei ght eerndminitfesing &i the galgtcttanomyrembgeni @torhpasbiont dohgeisitear s, at

he

| east four years, at |east five i/]ear s, at |least six years, at | eaft even
years, at |east & ght o4 &orgflVahantigsphislertediom dhe group sepststipg Rt by s,
Gag, and Pol;
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,

wherein after the administration of step 2), a higher percentage of CD4+ T cells from the
subject show specific recognition of at least one polypeptide of the immunogenic

composition is increased as compared to before the administration.

Paragraph 33. A method for inducing an immune response in a subject infected with HIV-1
comprising

1) selecting a subject infected with HIV-1; and

2) administering to the subject an immunogenic composition comprising

a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;

b. an adjuvant that induces a Th1 immune response; and

C. a pharmaceutically acceptable excipient,

wherein after the administration of step 2), a higher percentage of CD4+ T cells from the
subject express at least one, two or three activation markers selected from the group

consisting of CD40L, IL-2, TNFa and IFNy as compared to before administration.

Paragraph 34. The method of any of paragraphs 29-33, wherein the subject is not on anti-
retroviral therapy (ART).
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7The pharnmaceuti cal conposition of any of clainms 1-6, wherein: a.
t he pharnmaceuti cal conposition conprises Nef, Gag and Pol; and/or b. Gag is
pl7, p24 wo 2bmwdassand/ or c¢. Pol is RT; and/or drctrer2@haseraceut i cal
corrposition corrprises SEQIDNO8 SEQIDNO 10, SEQ I D NO 12 SEQ | D NG
14 and/or % pharnaceutl% osition

fur t herP &N e lﬁﬁveﬂ?@d ?ﬂ@%&@%&@&f ?§éﬁ vwBeRsEshe HIN-binfectRd syPieet i ns

1-7, V\h@@ngwghe adj uvant : a. is one or nore conponents sel ected
from an | mmunol ogi cally active saponin fraction, a |ipopol ysaccharide, an
i mmunosti nul atory ol igonucl eotide, and a sterol, optionally V\/ner ei n the

et ve EE G r T hOLRY oframseRyacHar e alr by et bl

conpr i Sgsofriles AT Eﬁoﬂo'aﬁﬁhtﬂsﬁtﬂﬂrdf‘ﬂ?éﬁﬁéﬁna&ﬂhbﬂ'&@hbﬁmfﬁ&?r ein the lipid A
derivative is 3D M . conprises CpG and/or e.

further conprises a |iposone carrier. WO 2012/ 041842PCT/ EP2011/ 066754
9. The arnp ition of a eL.e
ot e ATRE R BRPRPHY S haRierd By P9y Rt be vt BREHDL feis o of

concurrently on ART.

Paragraph 38. The method of any of paragraphs 29-37, wherein the viral load is maintained
at or below 50,000 copies/ml, below 10,000 copies/ml, below 5000 copies/ml, below 1000

copies/ml, or below 500 copies/ml.

Paragraph 39. The method of any of paragraphs 29-38, wherein the viral load is reduced after

administration.

Paragraph 40. The method of any of paragraphs 29-39, wherein the viral load is maintained
or reduced for at least six months, at least twelve months, at least eighteen months, at least
two years, at least three years, at least four years, at least five years, at least six years, at least

seven years, at least eight years, at least nine years, or at least ten years.

Paragraph 41. The method of any of paragraphs 29-40, wherein the pharmaceutical

composition comprises Nef, Gag and Pol.
Paragraph 42. The method of any of paragraphs 29-41, wherein Gag is p17, p24 or both.
Paragraph 43. The method of any of paragraphs 29-42, wherein Pol is RT.

Paragraph 44. The method of any of paragraphs 29-43, wherein the pharmaceutical
composition comprises SEQ ID NO:8.

Paragraph 45. The method of any of paragraphs 29-44, wherein the pharmaceutical
composition comprises SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14 and/or SEQ ID
NO:16.

51



b. two or nore tinmes to the subject; and/or c. as either the primng dose
or boosting dose of a prine-boost reginen. 10. A nethod for stabilizing or

i nhi bi ti ngotzhe/dsmipease in the viral load in a subject iPoir@mrb@d/ové7sh H V-1
conprising 1) selecting a subject infected with H V-1; and 2) adm ni stering
to the subject an inmunogeni c conposition conprising a. two or nore H V-1
antigens selected fromthe group consisting of Nef, Gag, and Pol; b. an

ad] uvarﬁarég@hwdﬂfe%e fiod Bf ard a/ﬂl‘}]&@ FAHRO0SE, whBin fie ﬁarﬁﬁe&{mgﬁuti cal l'y

accept abl € exci pi ent erel m ni stration t e viral load of the
subj ectconpusitios figtlebcempriseddmveases for at | east four nonths as conpared to
before adm nistration. 11. A nethod for the prevention of the onset of
clinical HV disease in a subject infected with H V-1 conprising 1)

sel ect imgadatiPi ette th&th6€ beshyWirtparddkaphd 29 aB0wRIreRME RUjEY At iNéhed & nhdi8

subject an i mmunogeni ¢ conposi tion conpr|5|n a. two or nore H V-1
ant i gerrompehenss saledtedifomhan grioupolegaallysadting saponivefracticagy lipepplyma¢charide, b.

an ad ua\rlle}rq{[ml}n% 1m1|11a90r§/: 8Isgonucf1eot1demamncr1] & steralPONs€ and

Paragraph 48. The method of any of paragraphs 29-47, wherein the adjuvant comprises an

immunologically active saponin fraction and a lipopolysaccharide.

Paragraph 49. The method of any of paragraphs 29-48, wherein the adjuvant comprises QS21

and/or a lipid A derivative.

Paragraph 50. The method of paragraph 49, wherein the lipid A derivative is 3D-MPL.
Paragraph 51. The method of any of paragraphs 29-50, wherein the adjuvant comprises CpG.
Paragraph 52. The method of any of paragraphs 47-51, wherein the sterol is cholesterol.

Paragraph 53. The method of any of paragraphs 29-52, wherein the adjuvant further

comprises a liposome carrier.

Paragraph 54. The method of any of paragraphs 29-53, wherein the pharmaceutical

composition is administered once to the subject.

Paragraph 55. The method of any of paragraphs 29-54, wherein the pharmaceutical

composition is administered two or more times to the subject.
Paragraph 56. The method of any of paragraphs 29-55, wherein the immunogenic

composition is administered as either the priming dose or boosting dose of a prime-boost

regimen.
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c. a pharmaceutically acceptabl e excipient, wherein the viral |oad of the
subj ect renai ns bel ow 100, 000 copies/mM for at |east four nonths after

adm ni st rai2ore/04i22A net hod for the prevention of the progmessiloss7ef H V
disease in a H V-1 infected subject conprising 1) selecting a subject
infected with HV-1; and 2) admnistering to the subject an i munogenic
conposi tion conpri sing a.two or nore H V-1 antigens selected fromthe
group consisting of Nef, Gag, and Pol; WD 2012/041842PCT/ EP2011/ 066754 b.
an adj WY&HT {Shg AIMERXES a Thi i mmune response; and c. a phar maceuti cal | y

accept apl e hﬂhﬁ@&uu w‘&{]ngiq@ltfoﬂeco}ﬂgh@ | oad of the subject remains stable

after adm n| s ratlon 0 I mrunogeni c corrp05|t|on 13. A net hod for

i nduci ng an i mune r esponsendra HAVsUbjteehs seidoeklt foah thet drobi Yorikistiagpf Nef,ng 1)
sel ecting a subject inégcted with HV-1; and 2) adm nistering to the

subj ect an i nmun 6lrrp05| tion conprising

b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
for use in the maintenance of the viral load of an HIV-1 infected subject for at least four

months after administration.

2. A pharmaceutical composition comprising
a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
for use in the reduction or maintenance of the viral load of an HIV-1 infected subject at or

below 100,000 copies/ml for at least four months after administration.

3. A pharmaceutical composition comprising
a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,

for use in enhancing the T cell response of an HIV-1 infected subject.

4. The pharmaceutical composition of claim 3, wherein the enhanced T cell response is a
higher percentage of"

a. either CD4+ T cells or CD8+ T cells from the subject that show
specific recognition of at least one polypeptide of the pharmaceutical composition as
compared to before administration of the pharmaceutical composition; and/or

b. CD4+ T cells from the subject that express at least one, two or three
activation markers as compared to before administration of the pharmaceutical

composition.
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a. two or nore HI V-1 antigens selected fromthe group consisting of Nef,
Gag, and Pol; b. an adjuvant that induces a Thl i mrune response; and
c. a pharweceiriscsabl y acceptabl e exci pient. wherein aft @CTIHPR011/066754

adm nistration of step 2), a higher percentage of CD4+ T cells fromthe
subject i) show specific recognition of at |east one pol ypeptide of the

I mrunogeni ¢ conposition is increased as conpared to before the

admi i S¢ 1 &t Ak o1 Bfmddeds EXRORASH A HEAR orQNFng 1 UOWBErIIr ee act [ vat i on

mar kers sel ected fromthe group consisting o OL, IL-2, TNFa and |IFNy as
conpared to before adnhmmﬁmﬂmjdmmOnhAuThmowmﬂﬁmdm@KAaﬁyznﬁknlalns 10 13
wher ei n: a. | . i t an..a retrovi.ral .ther

and/ or % e 1 U1 el atOG 0 BOART S R Rari g A phio
d'SPQPt'Pue&oﬁaﬁuﬁﬁh%bnb@t aﬂhﬁkﬁﬁ&ﬂQGmPémﬁ&ﬁoPh@ﬁﬁ&ﬁﬁuﬁaﬁﬁJmPRRHOSIt'0”
or iii) is concurrently on ART. 15.The nethod of any of clains 10-14
wherein the viral load is: a. maintained at or bel ow 50, 000

copi es/ 10, 000 i es/m eIo 000 opies/ ., bel.ow, 1000

cop oo/ | otetBnanBe SEnEETin odRyRS RN 1 SOBhERI g B ke

adm ni str atl on and/ ormaintained at 6r bel&k OOV Bpies/m esblse do Doo c@med/ﬁast Si X
nont hs, at Ieast twel ve months, at | east eig t een_nont hs, | east two

years, at Iéﬁ%ﬁ”@ﬁ%@émy§éﬁkbd8ﬂ’M@Q§@Wﬁ8€ﬂ‘¥é§k§V5QQCm%%§?IﬁPWETyears at
| east six years, Bt l%@&kﬁ&%ﬁ&ﬂ%%ﬁﬁ&ﬁﬁﬂ?ﬁ h&g?t ei ght years, at | east ni ne
od o

years, or at |east ten years any of clains 10-15,
wherein: WO 2012/ 041842RGielR? 0ddic &bt adleast six moﬁlhs talﬂh:asthazl’elvemmﬂtlilsl; al
conposition ¢ ri.ses Nef, and Pol ; / or IS p24 or both;
ang}) or c. PAtls ?np qjghte%ap%t}ls a%’least two years, atqeast three years at least Zour years, at

least five years, at least six years, at least seven years, at least eight years, at least nine

years, or at least ten years.

7. The pharmaceutical composition of any of claims 1-6, wherein:
a the pharmaceutical composition comprises Nef, Gag and Pol; and/or
b. Gagis pl7, p24 or both; and/or
Pol is RT; and/or
d. the pharmaceutical composition comprises SEQ ID NO:8, SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:14 and/or SEQ ID NO:16; and/or

o

e. the pharmaceutical composition further comprises Env.
8. The pharmaceutical composition of any of claims 1-7, wherein the adjuvant:
a. is one or more components selected from: an immunologically active

saponin fraction, a lipopolysaccharide, an immunostimulatory oligonucleotide, and a
sterol, optionally wherein the sterol is cholesterol; and/or

b. comprises an immunologically active saponin fraction and a
lipopolysaccharide; and/or

C. comprises QS21 and/or a lipid A derivative, optionally wherein the
lipid A derivative is 3D-MPL; and/or

d. comprises CpG; and/or

e. further comprises a liposome carrier.
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d. the pharmaceutical conposition conprises SEQ ID NGO 8, SEQ ID NGO 10, SEQ

ID NO 12, SEQ ID NO 14 and/or SEQ ID NGO 16; and/or e. the
phar macewvocai2/aossposi ti on further conprises Env. 17. Thecwairba@d/oed7sany of
clainms 10-16, wherein the adjuvant: a. is one or nore components

selected fro an i mmunol ogi cally activ aponin fraction, a )
| i popol%ysacchsrmbgenacshticalromptiiionelany cgfmgéﬁumhé@m the phagmpcgutigaby of |

opt i onalohyhoWaeh & intiARtesder ol is chol esterol; and/or b. conprises an
i mmunol ogical |y active saponin fraction and a |ipopol ysacchari de; and/or

c. conprises B2k and/ omcedolthexutijest; ded/ovati ve, optionally wherein the lipid
A derivative is 3D-MPL; and/or . h d.b.con'(pl)r' ses CpG and/or e.
further conprised a |iYOLOMETEAMEP & the Pa0IsHe e hod of any of clai ms 10-17,

wherei n the phar maceutdseaheraREPASIHd dRﬂebﬁb@&ﬁh%héie%f%%rirﬁe-b@&@?egﬁrﬁeﬁ.he
subject; and/or b. two or nore tinmes to the subject; and/or c. as either

the primng dose or boosting dose of a prinme-boost reginen.
10. A method for stabilizing or inhibiting the increase in the viral load in a subject
infected with HIV-1 comprising
1) selecting a subject infected with HIV-1; and
2) administering to the subject an immunogenic composition comprising
a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
wherein after administration the viral load of the subject remains stable or decreases for at

least four months as compared to before administration.

11. A method for the prevention of the onset of clinical HIV disease in a subject infected
with HIV-1 comprising
1) selecting a subject infected with HIV-1; and
2) administering to the subject an immunogenic composition comprising
a. two or more HIV-1 antigens selected from the group consisting
of Nef, Gag, and Pol,
b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
wherein the viral load of the subject remains below 100,000 copies/ml for at least four

months after administration.

12. A method for the prevention of the progression of HIV disease in a HIV-1 infected
subject comprising
1) selecting a subject infected with HIV-1; and
2) administering to the subject an immunogenic composition comprising
a. two or more HIV-1 antigens selected from the group consisting
of Nef, Gag, and Pol,
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b. an adjuvant that induces a Th1 immune response; and
C. a pharmaceutically acceptable excipient,
wherein the viral load of the subject remains stable after administration of the immunogenic

composition.

13. A method for inducing an immune response in a subject infected with HIV-1
comprising

1) selecting a subject infected with HIV-1; and

2) administering to the subject an immunogenic composition comprising

a. two or more HIV-1 antigens selected from the group consisting of Nef,
Gag, and Pol;

b. an adjuvant that induces a Th1 immune response; and

C. a pharmaceutically acceptable excipient.

wherein after the administration of step 2), a higher percentage of CD4+ T cells from the
subject 1) show specific recognition of at least one polypeptide of the immunogenic
composition is increased as compared to before the administration, or ii) express at least one,
two or three activation markers selected from the group consisting of CD40L, IL-2, TNFa

and IFNy as compared to before administration.

14. The method of any of claims 10-13, wherein:
a. the subject is not on anti-retroviral therapy (ART); and/or
b. the HIV-1 infected subject is 1) ART naive i1) discontinues ART prior

to administration of the pharmaceutical composition, or iii) is concurrently on ART.

15.  The method of any of claims 10-14, wherein the viral load is:
a. maintained at or below 50,000 copies/ml, below 10,000 copies/ml,
below 5000 copies/ml, below 1000 copies/ml, or below 500 copies/ml; and/or
b. reduced after administration; and/or
C. maintained or reduced for at least six months, at least twelve months,
at least eighteen months, at least two years, at least three years, at least four years, at
least five years, at least six years, at least seven years, at least eight years, at least nine

years, or at least ten years.

16. The method of any of claims 10-15, wherein:
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a. the pharmaceutical composition comprises Nef, Gag and Pol; and/or

b. Gagis pl7, p24 or both; and/or

C. Pol is RT; and/or

d. the pharmaceutical composition comprises SEQ ID NO:8, SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:14 and/or SEQ ID NO:16; and/or

e. the pharmaceutical composition further comprises Env.

17.  The method of any of claims 10-16, wherein the adjuvant:

a. is one or more components selected from: an immunologically active
saponin fraction, a lipopolysaccharide, an immunostimulatory oligonucleotide, and a
sterol, optionally wherein the sterol is cholesterol; and/or

b. comprises an immunologically active saponin fraction and a
lipopolysaccharide; and/or

C. comprises QS21 and/or a lipid A derivative, optionally wherein the
lipid A derivative is 3D-MPL; and/or

d. comprises CpG; and/or

e. further comprises a liposome carrier.
18. The method of any of claims 10-17, wherein the pharmaceutical composition is
administered:

a. once to the subject; and/or

b. two or more times to the subject; and/or

C. as either the priming dose or boosting dose of a prime-boost regimen.
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