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WD 2006/ 013106 PCT/ EP2005/ 008434 Vaccine Field of
the Invention 5 The present invention relates to novel
HIV pol ypepti de constructs, to their use in nedicine,

pharnaceutlcal conposi tions conprising them
r?@?ﬁ?ﬂﬁg’ #8¢ their manufacture. The invention® f@gm}’so““s”"

relates to pol ynucl eoti des encodi ng the pol ypepti des.
In particular, the invention relates to fusion
proteins conprising H'V-1 Nef and H V-1 Gag or
fragnents thereof, and to pol ynucl eoti des encodi ng
them Mre particularly, th¥®P8 invention relates to
fusion proteins conmprising H V-1 Nef, H V-1 Pol and
H V-1 Gag proteins or fragnments thereof and to
dﬂﬂ?ﬁﬁ@FgBWWHé% encoding them H V-1 is the primary
cause of the acquired immune deficiency syndrone

Al DS) whi ch '
P RSl QPR HL PGBt A e B YT 15

trﬁ&hdﬂ{e?téqjhﬁmﬁﬁetﬁteﬂ/cﬁﬁtpés&ﬁﬁi iirising tHer\anid 06 methbdsrfor their
Background_to the tion

LS an 0)
{panufag e PFQ&VF’&RHHF spilases t?ngmt%a%h&ﬁ‘é’da\% polpgpides
I Ifi@&itcul&@thﬁ inventiheélekND ﬂtﬂimqilaotanecmpmﬂ%gnvnt Neftahd HEV-1
cass t he or structura r ot
ot EREm e g 1 PEv ot pafind Baet Mot Ppriedtah, he
aﬁ{f&ﬁ&ﬁremeﬁ E&ﬁlﬁbﬂﬁm\éﬂii,cor‘dﬁﬂis,lng\mfv-l Nef) HNéf1. Pol el BHIWI Gag

gﬁ%%ﬁe ‘E%%L%ﬁm FMMt Eﬁ@% encag ﬁ%“ﬁlv envel ope

gl ycoprotein gpl20 is the viral protein that is used
he hast, .cel | . hIS att

f ttachpent to

b s sy i f e s PR R B P fnien

Tis fehrded Ande oBhE Pl ﬁﬁjor kanbthprobenmE€DFhare i aowed fof a tvtceme for

t chenoki recepto - or CXCR-4. The gpl 20

tftvl\o?rﬁYth“?% WgFa“@E‘ﬁ E@\g%?fgmﬁ | arger precur sor

nmol ecul e (gpl60), which is then cleaved

9] translationally to yield gpl 20 and gp4l. The

g%"’%@)"%%?‘b&' llﬁ“ée"gb'yr etai ned on the surface of the

virion by linkage to the gp4l nolecule, which is
ted nt.o t i ral nbr.ane 0] 131

A Eis36 el 54 e P RAEP I REC Toa TV Enpimg Eachif o teag

traﬁgﬁbtemﬁ whieh realividddrigo aréd dasstise the nipgdr stmn‘turaltpmarneﬁyg Pol

t C.l e ns_of .t he rotel

B0 e R B L 0L B AEr S pR R S ver Vi

Tang Nef, oTie, HivhenotBeexhibity ﬂihZ&]&?egagtﬁoberp«Fb'ﬂlﬂ‘ stgtamgepibﬁ 6)] all

as_a.vaccine anti gen to
retroviruses.

The HIV envelope glycoprotein gp120 is the viral protein that is used for attachment to
the host cell. This attachment is mediated by binding to two surface molecules of helper
T cells and macrophages, known as CD4 and one of the two chemokine receptors CCR-5
or CXCR-4. The gp120 protein is first expressed as a larger precursor molecule (gp160),
which is then cleaved post-translationally to yield gp120 and gp41. The gp120 protein is
retained on the surface of the virion by lihkagc to the gp41 molecule, which is inserted

into the viral membrane.
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5 elicit neutralizing antibodies is thought to be of
limted use for a broadly protective vaccine. The
gpl 20 protein does al so contain epitopes that are
recogni zed by cytotoxic T | hocytes (CTL). These
éWPé@F@F @%IYS gre able to errﬁ1na¥e VIEUS ?nrggﬁgﬁmymmn4
cells, and therefore constitute a second maj or
antiviral imune nmechanism In contrast to the target
regions of neutralizing anti bodi es sonme CTL epitopes
appear to be relatively conserved 10 anong different
H V strains. For this reason gpl20 and gpl60 maybe

Ui lop1 203506 thitl 89 1hE prifSHEPRRRNS MehtfuliviAg hthodict, Bat unfdriin@bly the
eliciting cell-nediated |nngne responses

(Pt ¥mrEogeiq regippy of theproteins €Y Higer) greAle temest vagiapleparts of

I tH&}IJrUféﬁn i"ﬁ?érefseeamp L& df?ﬁﬁ'ol@é\l ltsﬁiéfc\iﬁbﬂgp@b()) RE VRIS astifeh to
15 the products o

g pol %ﬁpes and of her
e §ft'¥fa’<ﬁ1'%&aé!tlb?ﬂli?tléﬂ‘ﬁ§8h§@&’? sen(%f road{ ¥ Proffeive at
(VRN TR %ﬂbo proN‘ﬁW:ld%E\ %cﬁwﬁtaﬂn ephdBpbs t}?azélre 1&ogi3tid byleysRic T
(1991) and Bryant et al @ g&é Ped

Ilpnghoeytes§CIL) JTheseqoffectgr ceggereé W"%WMIS’ia&d
3Reréfafel cyndtit@d Eé&oﬁd}ﬁij ot ahtivikal irﬁm@i@:ﬂﬁ&ﬂﬁﬂﬂh Qlﬁédnﬁa:tt ifo the target
i nfection and in abse of 20 stru od
FEEensiof neuﬂaléﬂwm@eﬁss sere S LePLppes 2pResr ta@ i?%?'y CQISF

Rinh e diffelhit BIV fasnsbes rﬂumﬁwﬁ gb@OFﬁﬁ&ﬁ}ﬂiﬁS magbe/@efil antigenic

activities. For qg the Ngy@ﬁro ein is known to

Campenepiidn mcsrtﬁ@}ar 4 pitipg oo ted ifunYnp PSPt or |
chiddiyatEgs | ol ecules fromthe cell surface,

al t hough t he 25 bi ol ogi cal inportance of these

functions is debated. Additionally Nef interacts with
th-enStigRiroteiat BRIV -Dinclld€ o bfanfhinientdli@@tuih p@esins\sch as

el o P P R S S AR e

NEGardTat ibreé et GRSV Eﬁglmmr naéd, 824, emc&esa‘qﬁm) aideBryant et
re seve OpRL.QM Sse their

@léﬁ‘? @éﬁzf%oﬁef &“fB%Et ﬁn@S?@S’{? &Sb 02 WO

2006/ 013106 PCT/ EP2005/ 008434 The Gag gene is

| at ed s a cursor roteln that i.s ¢l eaved

oy ISes eabesally m R R subreold pn PfrePnain e dfiepter

Q&ﬂhﬁhﬂx&ﬁ&?) t he capS|d (p24) t he nucl eocapsi d

(p9), p6 and two space peptides, p2 and pl. 5 The Gag

gene gives rise to the 55-kilodalton (kD) Gag

[The QI¢f Sk efdodiésinlear] PAcEssErR IHTV Ghrqadh whichhbgeen shown to possess

tspwgcﬁai ;%tev(ljtg% ' lgépﬁtég]r%llfj gﬁ%»lﬂ%goctieu\l/ 1srk%ownn§>’\<|:%use%ile &0“% regulation of
CDA4, the HIV receptor, and MHC class I molecules from the cell surface, although the
biological importance of these functions is debated. Additionally Nef interacts with the
signal pathway of T cells and induces an active state, which in turn may promote more
efficient gene expression. Some HIV isolates have mutations in this region, which cause

them not to encode functional protein and are severely compromised in their replication

and pathogenesis in vivo.
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of p55 is nyristoylated, triggering its association
with the cytoplasm c aspect of cell nenbranes. The
menbr ane- associ ated Gag pol yprotein recruits two

3‘?62&%@?&&”& he viral genom c RNA along with O*’gﬁg'&%"ﬁ%"“*‘“

cellular proteins that triggers the
of the 10 viral particle fromthe surface of an
infected cell. After budding, p55 is cleaved by the
virally encoded protease (a product of the pol gene)

during the grocess of viral rraturé’? 1in four ‘eld
sﬂamq:aglgermlg anslted 38 2 p&ﬁ‘lgf{gd)owo t|1§(c F)f pro@Ase to yie

(fr8d08is thal 91214‘113 the Nﬁmx(ﬂwtelhmpﬁd dpdi® a;]z)t), ﬂamdcla&apskﬁ(ppn p6

addition to t maj or Gag proteins, all
pﬂ“@é‘ﬂﬁ%?@%%‘i‘?@é?zﬁ“gé\l/eral ot her regi ons, vvh| ch are
cl eaved out and remain in the virion as peptides of
var i ous si zes., These otel 2%%)5 ve different role

ey Gopigencva ise Bihe Hraklodalon RN GRS rof polety PGPS
aghithis bipresedd ﬁ&ﬁﬂﬂﬁ:ﬁ&;ﬁ&&ﬂnﬁhﬂRﬂﬂn Dy trérsslation, itheN termmus

correct tim rot eol yti.c, S 20 The
(oSS BonyloByeradrekerge fif scrisiph WG A PR aape: &t el
rﬁiédllﬁ'ﬁhlﬁh’ |’Iak@(d=hrrfbi°dileiaﬁsoﬂ5t5d ?aé/b\ﬂyprbﬂ‘.\f I;lﬁ“éﬂnﬁmuive Scrpi&smﬁth& viral
attac to the ersra of the virion |
bﬁeP%i'?’éﬁ& A dpag i oy %f“[‘%fef"éem% i i oo gt the
T\ﬁﬁ[ ]buxﬁcﬂiﬁfgd)lﬁ ﬂied;&rﬁcbfbf ELE?ERfﬁd kélly eAfser Bﬁddiﬂgelﬁsﬂ it cleaved by the

e it becones pa of . the.co ex i C esort
ALY ctsRaeATEtE TS RIMELR HemAES R aEtoe vl antion
1ﬁ@|fblirtsﬂxhl@ertpmelﬁ§ﬂ"eklgﬂafted MA(Epwixtplol), CAdcapsidgp24geNCre
bec use @I[B% ggpél ic 25 signal on MA is recognized by

‘?Pé?Hs ar inport machinery. This phenomenon
aI lows H'V to infect non-dividing cells, an unusual

rty for rovirus.
PhaBdn i 28ner GERPFER A e pitst e?;%ff) Gt ik s,
bﬁlﬁftlx arél aema bntahe genilan inNikeovidia as\pejtided dfvapdsk srzeg i Theseof
55 e S in ninto
A eing P Qe ol 160 8 P Friin 8 e sl ey Iaing ptiviy
Aofitise ]ﬁ‘&SﬁB Eﬂlcﬂionbﬁﬁ&hlﬁﬁhé dverecti teningdfi posteadftict procsssing.
interaction by cyclosporin A inhibits viral

replication. 3 W) 2006/013106 PCT/ EP2005/ 008434 The
Nherp?9idRA) pélygopddd is derbap domithd ¥-términals pecisbyleed kyd of p55.

th | | k | of. H.V.
TG SEA Rl Yo aracoeh o B 60 Pl P Btop Bgig Bster
Sitdbﬂ&ingrtﬁépdrmﬁﬁt&aﬂbmaﬁ Mhhere&ultmdmdﬁ the Gepetilayzls Rk virion
d ff £
S0 3 S e P P SR A0l P
peiakBglednls Fofjitae the hﬁﬂeag h-anspasrt af the tirab psnome diecutisech Kayyophibic
f Litat
tZ sh%ﬁ%cg{,bﬂ%tlf Beﬁognllz?a By gg cglLL‘ Bgrptt%lr Hnlepofl Igachm% r‘feh%g Phenomenon
| Ao@s HCV ki fechenvitdding Bdls Gmgmuaudl nrdsrertacﬁrresstmv;tus

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
particles. The interaction between Gag and cyclophilin A is essential because the

disruption of this interaction by cyclosporin A inhibits viral replication.
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protein Vpr, leading to the incorporation of Vpr into
assenbling virions. The p6 region 10 also contains a
so-called | ate domain which is required for the

effi rel ease of budding virions from an
C\gplzﬁosfuﬁ}g%ol gene encodes two proteins cont afhﬂ;ﬁ‘gﬁbﬁ@mu
two activities needed by the virus in early

infection, the RT and the integrase protein needed for
integration of viral DNA into 15 cell DNA. The

primary product of Pol is cleaved by the virion

protease to yield the amno term nal RT peptide which
CWIﬂC PegioRQIF G sl r@o:ﬁmeﬁﬁ aeyificslly r&ﬂénﬂmgtﬂ%&ﬁicﬁlle(d@&ﬁagmg

oA et iRl 55 Gy i Mo o

ptheti'&lnﬁ of thk VirdRRN A5 aAd Reifficient toefediafe thelihdorpoeativhlof RT

and Cl €. .pro cki ng. t
cErBbinge BaYh fia B SBh A hint by rafaEloB et Syrovap
nm&achmghi;@mawamsew gidc-fingdr adotifs. NOGisd fabilbatest faeerse transcription,
retroviral genone. Two nmjor activities of RT are the

Pol Ri b H. t
e o BB Feh B e TR oPE P R ¢ e et foBiery
| prise2inelVpr, IERNNgO Itl;enmcroqmemon Iofmpnmosassamhhrhgvmmm ﬂ‘he péategion

t hesi s 0 UI [e
R e 835 SR e i, B B8 e oo B pcing
avcitionsi from amihfecteditell n al | RT protei ns plays the
essential role early in replication of renoving the
RNA genone as DNA synthesis proceeds. It selectively
d'Elyr Rodl gmeteh@d&ﬁ\%rofpmﬁnsadohtam the GNActivities ndeded bg thel vires in
Starrlg(r; { 1%' | over a%)q%hagg oi'.’)écf-)n r%néjedrf%rbgtte#a@c% 1R\ral DNA into
ccﬂl(mm g”I‘lu&]mmy mdudt udei 3] clie@hsedify théraridloprotedse Tipicldalie
cat.al tIC ed [ 5 djisti
<o e SnRe et Rulif b Pefe S BE DN ymnsin RNA
pmdtmdm dwpm&eanDNaqmlmdrgse aibvitp exyell sramiRNase Hdurichiemeand s

c%aﬁs uc sn ﬂe‘ﬁ@%raser{’ rmﬂf‘v\[iﬁ,ﬁég gﬁg%gdl%%@&gﬁ%gﬁ% (p66) and

wheemage frbducORA )slakugmlmaarhwwtetrmnddmme Hpbimainzed to
resenmbl e highly expressed hunan genes. These
constructs are useful in DNA vaccines. 10 Fusion
pRmseunn of tho mipstihighhygeonsdreddpkaeini ncodetliby tregetiryirel gsaeme. Two

%g ic’cilggesa 5t RIS {hn DNA Pol and Ribonuclease H. The DNA Pol activity of
RT uses RNA and DNA as templates interchangeably and like all DNA polymerases

known is unable to initiate DNA synthesis de novo, but requires a pre existing molecule

to serve as a primer (RNA).

The RNase H activity inherent in all RT proteins plays the essential role early in
replication of removing the RNA genome as DNA synthesis proceeds. It selectively
degrades the RNA from all RNA - DNA hybrid molecules. Structurally the polymerase

and ribo H occupy separate, non-overlapping domains with the Pol covering the amino

two thirds of the Pol.
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candi dates for H'V, for exanple the Nef-Tat fusion as
described in WD 99/16884. However, fusion proteins
are not straightforward to produce; there can be
difficulties in expressing them because they do not
correspond to native proteins. There can be
difficulties at the transcription level, or further
downstream Al so, they may not be 15 straightforward
to fornulate into a pharmaceutically acceptable

0 sition. Notab] .the majori of, approaches to
Th §56 sy e SRl foiff{;sw@ Silvineblomting o #1096 gerinal 23 of
theRORIVRGhe porfibs WitR Phctivity €CH BBk PlerRRRI RARER s thdRMle H
than pol ypeptide fusion proteins. Summary of the

Domamt i on 20 The present invention provides novel
constructs for use in vaccines for the prophylaxis

r nt . of V infections, and Al l.n, on
V3 ol S LSeRirits YA cHrRTr S SO R i 738 CaBC B AT,
wherdihic DNA BBquendkd ni HeltolibtEotBmiséd taGEsenidhighly expressed
conposi tions according to the invention as descri bed
hympe penest Resepnstiusts greysefud i PDNA vagrines.ength Net. 5 In
the constructs according to the invention the pl7 Gag
and p24 Gag are preferably full length pl7 and p24
Fnsep prttéinsedoptainihg mudtiplo HPV iadigene hvel bees suppesiedasivaceaind

24 [ [ ts th o
e ot o el e i et oh g s ey WOTE g
HYWRvES ARIGAR6tehY artnot kA ghtforierdtt prdtRte; there adt bedEfficAlties in
i mmunogeni ¢ fragnent, such as Nef and/or RT or

eKprRtHNEGeM beqaupgyihen de nefcoesnopd e patkyepreipiass Therpgan be
dﬁﬁ%‘?ﬁ% 'tl%etreﬁlg Sfoﬁéveﬂ%? Nrﬂfepgo%l%ureﬁﬁ. 'AF%? mrer:ggl'tihyonrot be

er conpris or an 1 munogenic frag
sis ghtfeaardeto tfvangdaté intéa pharcakeutichlhaapreptalle odmpasitidmatNotably,

o iy enop 0 B il B g BT RS ogeter,
aRITBN AR VY vwm%mh&hweﬂ tB&eKpdleeptids RRIon preteiis.nal

RNase H domai n. e such fragnent |acking the carboxy
term nal Rnase H domain is the p51 fragnent described

Spﬁﬁﬁ?ﬁ‘“*fgﬁﬁgﬁﬂﬁﬁy the RT or imrunogenic fragnent in

ston proterns described hereinis p66 RT or p5
RT. The RT conponent of the fusion protein or
1He p e(s)tasr{ttirllv%lqtigncgr%{rl ed! lgoéc?cgnrs].t?ucltsn o r]]ltsel R Vaccines for the prophylaxis

and treatment of HIV infections and AIDS.

In one aspect the invention provides a polypeptide according to the claims.

In the constructs and compositions according to the invention as described herein, the Nef

is preferably a full length Nef.



optionally conprises a nutation at position 592, or

equi valent nutation in strains other than HXB2, such
that the nmethionine is renoved by nmutation to another
residue e.g. 6 lysine. The purpose of this nutation is
to renpve a site which serves as an interna

initiation site in prokaryotic expression systens. The

RT conponent al so, or.alte.rnativelééé conprises a
Imthezbhsimctsaceardimgdo thednemtigpithe 197 {iagiapi py4 Ges vy preferably full
tran I_Qt . Ih K231 may be present instead of W
1?¥§ﬁﬁﬁi§? p%?%%gﬁﬁg%gkcording to the invention which
conprise p24 and RT, it may be preferable that the

24 precedes the RT in th truct because. when. t
The polerrtiog campBies bot Bt s g B Impgoea; et BEreof. 1n
sEHPY &nSir@d 1R p2a2dag dipodbntAhd p$7 Gag e6mpéhend freRemirsied Byl at

constructs according to the invention Include t

e e
Igagt orgvfirter HIV. antigan errimupynogenic fragiyont, suckyps Nef N&P orRY, p%
83 P2 ﬂa#,gg . DA4- p51RT* - Nef-pl7 20 *
i eﬁﬁ%%en?fg et h cn%tyve%éfr mu’

I oni ne tation to lysine 25 The
linker included in the constructs |isted above may be

hor.t, ami i d f i
T3 boRPRR et p Rl e iR e e Bl SRAERRPRSs RT oren
ix?hﬁlho%fetnildofrigfﬁerﬁ' _ Gﬂ@e?rgvaﬁye m:aﬁeof.i ]lr’]dfﬁdiulmyagh&nfslmf Relxthapdre suitable
rom 4- amno aclidas I n. l1en I, exa e | ma
forenss irsthsinvegtion pig feagmeaisde W@gﬁ@ﬁhﬁg%ﬂﬁgm&@@b*@eé trsbws
pg&é‘%li?’l%?ﬁé thREMhE} Dick thel RAGRY AEFRi23 RNESe H dotnaiil 00RESuch fragment

aspec present invention provides a fusion protein
lasking|the earboxyctemingldfmase 8 dngnain is|thepd! fregmentidescained herpia.
or inmmunogeni c fragnments, wherein the four antigens

or fragments are or are derived from Nef, Pot and Gag.
Prefetabiyth@Res timfgogchic fragmantin the fitsien srefeénsatescribed herein is
C onents which are separated by at | east one other
Péggpfg‘afrPSier% the fusion. Preferably the Nef is full

| ength Nef. The Pot is p66 or p51RT. The Gag is

The RT component of the fusion protein or composition according to the invention
optionally comprises a mutation at position 592, or equivalent mutation in strains other
than HXB2, such that the methionine is removed by mutation to another residue e.g.
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pl7 and p24 Gag. O her preferred features and
properties of the antigen conponents of the fusion in
this aspect of the invention are as described herein.
10 Preferred enbodi ments of this aspect of the
invention are the four conponent fusions as already
listed above: 1. p24-RT-Nef-pl7 2. p24 - RT* - Nef -
pl7 3. p24-p5I RT-Nef-pl7 15 4. p24-p51RT* - Nef-pl7
IyEhe. Tigy parpekerof ieimutadioh is0b rémlevd vsiteiwtdch senvasek ah imernslo
the HYV antigens,included in the invention nmeans that
IRERLORFIF JEPFORIRHQUGHPESHER V4 ered in a linited way
conpared to their native counterparts. This includes
goint mut ati ons which may change the properties 20 of
Tht B Tootpenent false, enedtamsiaivdly, comprisssi atguielipt @gsmare thg enzyme
rokarvotic sys ' k tivity
RS Tt Rt FrTEEPARR, Thuf BTREMEEpe PREGH R BES,
nmut ati ons described herein for RT are designed to
achj eve these things, However, .the antigens t
1y BiHioP Pt AeSOBHTE (P 1¢ HAVPRHON Whigh EomBriseped 2Rd Rdefignay be
pREGHLIE Bt tHelp2Y prRbddsind RE iRfHe cBRdthet bdRh@RaVHeh @Re antigens are
desirable in a vaccine and thus they renmain capable of
expipssedhalonnin Fvatibetd exprspuisel pRdahanset R his obsgrved
antigen. Whether or not a particular derivative raises
such an inmune response nmay be neasured by a suitable
Praferstiadonginetd acasiding te tichinesitian irfcllld8Ahe {ollowingnt i body
responses) or flow cytonetry using suitable staining
for cellular markers and cytokines (for cellular
1r espappeR)T: - Ref 8p WO 2006/ 013106 PCT/ EP20051008434
crude extract fromthe expression system The presence
2of tpATBIorNgfroklein in the crude extract can be
measys ed o] ntj;enal nmeans such as runni ng on an
3SDS g%f,pgggﬁagﬁgeﬁg?aining and checki ng the
4appr ppt + ab RbBanNefHHypHensi tonet ri ¢ neasurenent. Fusi on
proteins according to the invention are preferably at
| east 50% sol uble, nore 5 preferably at |east 70%
sol ubl e, nost preferably 90% sol ubl e or greater as
nmeasured by the techniques described herein in the
Exanpl es. Techniques to inprove solubility of
reconbi nantly expressed proteins are known, for
exanpl e in prokaryotic expression

* represents RT methioninesg; mutation to lysine

The linker included in the constructs listed above may be any short amino acid sequence
for decreasing potential interactions between the two fusion partners that it

links together. The linker may be for example from 4-10 amino acids in length. For
example, it may be a 6 amino acid sequence such as the GSGGGP sequence described

herein in the examples.
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systens solubility is inproved by [ owering the
tenperature at which gene expression is induced. 10
The fusion proteins described herein can be purified.
In particular they can be purified while remaining
sol uble or significantly sol uble. |Imunogenic
fragments as described herein will contain at |east
one epitope of the 15 antigen and display HV

Iridtige Rspeet Hic predem i eftmaploeides a Asid protemofiHIVLEmEigens
response when presented ip a suitable constyuct, such
COEPRYRE @%%ﬂ?bﬁwr FIVY. it gfis 4T {TemBRagsTICfagments, yiRRE th four

aRfi RAEBE REprhLar BF 4k Qerivdd forh NELITRI bRFGANSH thBIaSkct Gag is
ditected agai nst the native antigen. Typically the

praseni ao tyemseparfategpmponents whichiare sepalated by 2p (Fastpng peppitigen in
50,...nor r.ef ar ' ] i f :
s Pt BT AR R N PO PP B R SR TG i
pl ﬂﬁﬁd‘iﬁﬂ'ﬁ_@?@ﬂwﬂﬂb&?ﬁd E@?Iréfa;ﬂ reoyotikisiod thetamtigen components of
ol ypeptides acgcording.to the. invention.
ﬂ%dlpgiﬂ’ﬂlg'i thisiaseret OJ%S\@E 8?"&8%‘3‘ 41 2 flgser $%n may be used
as pol ynucl eoti de vacci nes. The 25 pol ynucl eoti des

may be present within any of a variety of delivery
systenms known to those of ordinary skill in the art,

PR L OB  RTE Eefy fosons
alknigriisied agevee del i very techniques are well known in

the art, such_as those described by Rolland, Crit.
Rev. -ThePi‘ffR%r“u e%aln’lﬂider Systens 15:143-198, 1998
and pefergncepTei )¢t thgrein. 30 Appropriate nucleic

aci d expression systens contain the necessary DNA
sequéncesp$%wPSHygréﬁﬁr@ﬁ7in the patient (such as a

sui t gbl e N Al erygnating signal). Wien the 9

WO 2 OG/O?%ﬁgggggRIEﬁ%%o@?%08434 expression systemis

a reconbinant |ive mcroorgani sm such as a virus or
acterjum the gene.of. interest c i nserted.into

TR e HEAToTE 1 PR ME BN F FRY PBhesma feuidRiip the

idveRGoH RbdrRMhaA R dnflgMis\Ray e BbdrodteVddtih allitifed|viay@ompared to

vector will lead to in vivo, expression of the antigen

theircnativieleruniespartst Thisieladesaois musajionymhiphanayghgnge the properties

OB} 9By s USRS DAL A5 emovin
unddirfible detpavyindludieg umdegiratib eh Aymedichivityu STherpoant anutations ) |
dé‘s'cﬁllé"é’ lilerrgig or I&islarrédcpels%ne\:/ci {o achieve these things. However, the antigens
must remain sufficiently similar to the native antigens such that they retain the antigenic
properties desirable in a vaccine and thus they remain capable of raising an immune
response against the native antigen. Whether or not a particular derivative raises such an
immune response may be measured by a suitable immunological assay such as an ELISA
(for antibody responses) or flow cytometry using suitable staining for cellular markers

and cytokines (for cellular responses).
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Sem i ki Forest Virus, Venezuelian Equi ne Encephalitis
Virus), flaviviruses (yellow fever virus, Dengue
virus, Japanese encephalitis virus), adenoviruses,

‘Hﬁ SSOCI aLed virus, picomaviruses (poli Oéﬁfﬂﬁmosmos‘m
r erpesviruses (varicella zoster
etc), 10 nnrbilliviruses (e.g. neasles), Listeria,

Sal nonel | a, Shigella, Neisseria, BCG These viruses
and bacteria can be virulent, or attenuated in various
ways in order to obtain I|v vacci n

verede ey iract g'pgndhef %:pﬁe's%%ﬂ Systg. prewtéqﬁ%%b nl%&%l BP%}“ p £ the Ci;rude

NBAaétR8n defitadiired BY conseéntiofial ﬂlehns\sectVBﬁ'ﬁMngam@ﬂ IS@iSreg!, t 0
the invention is tiﬂg 15 Schwar t r.ai .a strain

RIPPSte ARt SheckiRe ShepRioprte by ettt miaRintnt,
| Fosfon\pesifY ackérdiag tooke Hieériop b\padfernily bilamn50%6 eolable, muose

Z&gﬂg@zg}syraﬁgag 9@% glgglaora%prﬁ%@ﬂ%pﬁ Pﬁ]ﬁ)ﬁeg Ir%gctgk% gsi 1‘|;1ﬁasured by

Stue feciatiquas 8ésbriid hadRrie tHeBxsmpl&) cnchmwes mnmppwe wallitglity of
hunma

20 sim | ar .adenpvi es wll Ss 1
OB PGPSR ST GOORTS B Bxafhrls Ry ofif ol
PEpidma kdleHility B igipeovadbyloiveingbe teampsratreat mprhigeat dxpression is
defective. Typically these viruses contain an El
d'& 'on and can be grown on cell lines that are
transforned with an El gene Preferred sinian

Vi ruses gre . vifruses ol at frQ
o e Hpiee B SRR B an il TR A8 Feprdfd
Mhu@&%ﬁa:ﬁﬂ:ﬁ)solamelom@uﬁcan@smlulblePan 7 (VWO 25 03/ 046124)
are preferred for use in the present invention. These

vectors can be manipulated to insert a heterol ogous
pnhmmgémi@ena ac dxrsciiubeg hereintwiﬁ contaie at lesshorsiepitopetod the

coepsBo ARl S SR Tk b MERE o e ponec

swﬁéh ;rresemmainraanitabmhmnmcr alch\aefot exanpleswitkndused boeathdr fIV
det ai | [ 04614 30 10 [mani t

P Br o Bt DT o AtrEF s Bie ekl B e agaifd nalve

Saiftigert. MBvipicall ythe prahyrpe@iic ﬂ@nmtsccontdmmgleasm 20, Ipecterabl A9,iname
maype essed. The use, for nd nmanufacture

o?%gﬂ’@ﬁxlr%@c%‘ﬁ@u?ﬁw&md \{;ﬁo?latﬁyvec?"q@grﬁi s described in

det ai | in WO 03/046142. 5 Thus, the Nef, p 17 and p24

RT_of. f d . _
b AR5 B BB it BB Bl b
padcyidingltethe irdentdacodi ng t he desired pol ypepti de.

Polynucleotides according to the invention may be used as polynucleotide vaccines. The
polynucleotides may be present within any of a variety of delivery systems known to
those of ordinary skill in the art, including nucleic acid expression systems such as
plasmid DNA, bacterial and viral expression systems. Numerous gene delivery
techniques are well known in the art, such as those described by Rolland, Crit. Rev.
Therap. Drug Carrier Systems 15:143-198, 1998 and references cited therein.
Appropriate nucleic acid expression systems contain the necessary DNA sequences for

expression in the patient (such as a suitable promoter and terminating signal). When the
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Pol ynucl eoti des according to the invention nmay be used
to express the encoded 10 pol ypeptides in a sel ected
expression system At |east one of the H 'V antigens,

or exanple the RT, may be encoded by a codop
dﬂ?ﬁﬁl?@ga%equence in the polynucl eotide, thEFTFR2PN843M4
say the sequence has been optim zed for expression in

a sel ected reconmbi nant expression system such as E.
coll. 15 In another aspect the invention provides a

p51 RT pol ypeptide or derivative thereof or. i
peefpwﬁm YYFI o BRIV ICIOPIBPRIFRAIGH B FdaTS sfp‘%aﬁ‘}?{"fan‘he
f Rhe 60GRIeR5IaR Be inferdd Fitd tha BErRmMERE e BivS icdOmBiya: @ifus or

partlcularly a prokaryatjc. syste uch as coll. Th

gBgteRam B&Oﬁ%@mllaagf"d’{VOﬁWwa @P@éﬁ? ﬁzée YRSLPT Hg‘ 'ﬁ%‘gta in vivo

%x?fé@smrﬂff the hnfi SHind aidL@ion Of infimihe r&@orﬂ;ed Wifif3éd #ild badteria used
nucl eoti de construct .acc i nventi on.

N g I A
GG ﬁokﬁﬂ;seﬁi@ Mtﬁihfib@ Witup Aakpo(MVap) dlgkavivhises (Sindbis virus,

I nt _cont Ln' a., Nef. it
et Eores P S B BRI AN B T4 G fover
Pafhs @@g@er ﬁn@,ﬂ@ﬁaﬁa@de ehch:@hafhtlb singd, aHﬁﬁSiruseﬂ adédbMSa:aihleg eius,
or. i mmuno SPE nent Fetmeen t aigﬁl

e R SR
pﬁbx?mrjfiue@t(e geﬁeaaes;,qdm@ smﬁﬁenassm_gauamet&ma,m(m NEtfese
is fu i s
e ang bfie den eyt PGk deris e oG b g Birdive
I vavetidsi Stchhy viineodiks foafl pat dfhthe invattiber anti gens or
pol ynucl eoti des encodi ng other antigens. In
particular, this may include HV env proteins or
f A peprepet measleschettonfai use @Sa liveeveeof acchitlziges the thvbmtionds thé

20, .gpl 40 d | 60. Th be f
SehwgrEbhe v Bt PSEEPR descr i bed i n b 00/ 07631
fron1an H V-1 3 ade B envelope cl one known as R2, or a
f d t th th
AP ai?e&ewﬁ%ﬁim%%e@dsfsﬁr s R BRFrr Rl i
tsheh ol dspe Pidd §lesa n-Hnalay pegihatinie adenopiosistdhors 8 nan-bamati ng
PSR b T APl SEhlpT appRh bl of
[ mmhdmvmesmﬂﬂﬂﬁvﬂessammﬁswpmﬂly less lﬂ[an |59%rsgroepreve1ance in

I

| douraintan@1 deldomandcehy b grbendn ckHl limacthali angtrsanfoméd withvan E1

greget: el!’referred sfnrmaag er1]1tov1(12|{sesda% \In\r/uasctisl 1\s/cﬁateJ] o cfump%nSJ.ee In particular

C68 (also known as Pan 9) (See US patent No 6083 716) and Pan 5, 6 and Pan 7 (W0

03/046124) are preferred for use in the present invention. These vectors can be

manipulated to insert a heterologous polynucleotide according to the invention such that
the polypeptides according to the invention maybe expressed. The use, formulation and
manufacture of such recombinant adenoviral vectors is described in detail in WO
03/046142.
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The invention further provides nethods of preparing

the pol ypeptides described herein which nethod

conpri ses expressing a polynucl eotide encoding the

pol ypeptide in a suitable expression system
particularly a prokaryotic systemsuch as E. coli and
recovering the expressed polypeptide. Preferably
expression is induced at a | ow 20 tenperature, that is
nianipRIHEY Blikbeq alRtedoddus fobynpeientidecactdrdingab tei ihvenjionfuch that

t he pol ypeptide. The  invention further ovid

ﬂmmgy iesraceniding §¢ thg ﬂaveﬁBPWég‘m ?i‘é’“‘é%eddg@?& 3@”"“‘*‘“0“ and

njfh‘?:ﬁﬁb{ﬂlre o MLIF RecBmBmaRSadeREURal $&Sors ARekdribeR iPYdtall MOW®
conposition conprising the unpurified pol ypepti de;

0BiOp614ubj ecting the conposition to at |east two

chromat ographic steps; iii). Optionally

car boxyam dati ng the pol ypeptide; iv) Performng a _

T, frley Nesk 6 traagiep =1t Gy dnd Rj]" of/a pkefdrﬂ'eé vpmixiemcnoﬂdhlgato the invention

suitable, buffer for, a mac [ ornul n. 3

may bagrovides) 1o taer9gm P@:‘F/PE Bt %Qﬁ?n%ﬁflfs ared &88*’“"%-

further provides pharnaceutlcal conposi tions and

|nnunogen|c COﬁpOSItIOﬂS and vacci nes conpr|S|n t he
Ppblnypiemdea eccoaditg frohg inventées makke wed &0 expiess iy encpided

pr/ r}tde nas dec?e%”ﬁksﬂe@&b@%sﬂn‘ hAP@E%%B%HHI?%b ens, for

uvant or c accl nes accordi ng
ekﬁnp}h ehd RTV aniy lﬁmem&’edbgl aiseldn optimired pégpienet in d;heqrolynucleotlde

therapeutic i ation. a st HV. The inve
that i tﬁé{ﬁly Hl,ﬂégqltﬁg i)e%%pt&ug?ci,]@ F eI P 4 égle s tdcfbinant

eﬂgﬂeyﬁﬁp@s@ﬁl &RHROEI ddions  and the pol ynucl eoti des and
pol ynucl’eoti de conpositions as described herein, in

the 10 manufacture of a vaCC|ne for prophylactlc or

Iyte %&&ﬁ‘&%@é&ftmm 151‘?&1109[31 ?Q? a| C )X!nptlciglﬁ' AGAIVBE@Eof or a

res |nven |nnunoprotect|ve
p@fynuclﬁmduﬁlﬁmhﬂpﬁmrefembmbh y)pmhlzeﬂl dorpaprepupt indesuitable

and/ qQr polynucleotlde anti gens 62 repared by
cXPRGYRITR PISITH) PRIEICHATY A gEka any 19/5%‘3?‘?1 é@aé F4fion is
general ly described in New Trends and Devel opnents in
Vacci nes, edited by Voller et al., University

”Eheeﬁé R’IBaqupqmd@or pedynpcleatide magbewsed plpng, or in comgmatlon with a
po X}g nﬁﬁ%&' #h 8@u%&th:{e%ohét@%é@&ﬁﬁhﬁgsto%éﬁl%rﬁﬁﬂ Th@¥ in a further

aspect the mventmn provides a composition comprising (i) a polypeptide which
comprises Nef or a fragment containing a Nef epitope and p17 Gag and p24 Gag, wherein
when both p17 and p24 Gag are present there is at least one HIV antigen or immunogenic
fragment between them and (ii) a p51 RT polypeptide. The invention further provides

polynucleotides enceding these.
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Pat ent 4, 235,877. Conjugation of proteins to
macr onol ecul es i s disclosed, for exanple, 20 by
Li khite, U S. Patent 4,372,945 and by Arnor et al.,
U S. Patent 4,474,757. The anmpunt of protein in the
vacci ne dose is selected as an anmount which induces an
I mrunoprot ective response without significant, adverse
side effects in typical vaccinees. Such amount wil |l
vary dependi ng upon whi ch specific i munogen is

npl oyed and the 25 vaccination reginmen that is
Penéprally ot i<cisHdenett Mit. roferpbluypids &ill kngth Pdach dose
will conprise 1-1000 g of each protein, preferably
2-200 g, nost preferably 4-40 pg of the polypeptide
The polgpeptidas mpltpdhjﬂiucbnﬁdﬂstactﬁwding tqi)ﬂ‘.lletilil\@utiall manbe corsbigsthwith

e ascertaln t andar d sfudies |n vV
otbge an ans & pofimudibotide ARtk Shét FnfiZenisn if parfifiagthis may include
HIVRO PEREind b fr in@Corderi v OiMe G 1. APrefdiielifédms of env are gp120,
vacci nation, subjects may receive a bhoost in

bout 4
enkAdand sp36D. Rt snvanayeforsanple the gnyriena Rptein described in WO
ob/TE $&th ﬁ'ﬁwlﬁcl%% ﬁ%[?@éxgﬁe?&&@ KnEWhEE R0/ Q@%t of he

proteins of the present ention are prefera
deriijative reehL. ﬁhusl’the irventianefuftberpud éidésgreomgpositine compnsmg any of
uvant,s are descr enera

I Ny r}n:q‘lgtu%é or Bhlypep(tlﬁg cemposItions gﬁca)rg' Ing t(b@lg rlllfveB\pon t%&eFPer with an

Hﬁh @ Prdwdin B@ﬁﬁ%rherﬁlﬁ:ﬂ d NRWERE thelof, nSiﬂmBﬂ@Sﬂic mh@’Mo‘anji'tk\{ldes a
1995. 5 Sui t abl e adj uvants |nclude an, al um ni um

cemperitien compsisiE aRoRHElstidrer el yauelgptifes sncad H@sﬂpirfiﬂ@m'des or

nv

e e R R S
puteinoy fragreeht sudennative thereohii cal |y or anionical ly
derivatised polysaccharides, or polyphosphazenes. 10

In the formulation of the invention it is preferred

Thé afvehtich f@ﬁhwﬁmldé‘sﬁﬁaﬁﬁdstdf@&ﬁaﬂdglﬂﬁ$08ype]aic&fs deeribédiherein

Thl response.  However_ it will (§F%%&§ ﬁg at ot her
m@l@ﬁh@%wmwpwmﬁ@ssmstﬂwe}ynﬁalﬁ% POlypeplsicipe
S0 ST ATk &t

regovdrirgthe c:edrmecbpolymnd‘mm&r@hs expressiDngs induesidiagadow
e, GRS TR TE P AU P pice

i mmune responses (tradltlonally characteri sed by
anti body and cel lul ar effector nechani sns of
protection respectively). These categories of response

Th@YrﬁzeElgtg'{‘quﬁér'ﬁ%a— a pro¥di€ for ﬁeﬁ%ﬁgf folyp&ride H?ﬂ'és@ﬁ@éﬁ herein,

respo 2-type | nmmune responsés (hunora
whéddpooeesy comies:
i). providing a composition comprising the unpurified polypeptide;
ii). Subjecting the composition to at least two chromatographic steps;

iii).  Optionally carboxyamidating the polypeptide;
iv) Performing a buffer exchange step to provide the protein in a suitable

buffer for a pharmaceutical formulation.

12
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Extreme Thl -type inmune responses may be
characterised by the generation of antigen specific,
hapl otype restricted cytotoxic T |ynphocytes, and
natural killer cell responses. In mce Thi

r WO OAYYS e often characterised by the gene%éf’gg%?"%‘f(’s“"
anti bodies of the Ig&a subtype, whilst in the human
these correspond to 1gd type antibodies. Th2-type 25
i mmune responses are characterised by the generation
of a broad range of i mmnogl obulin isotypes including
i Theiventiqndigther prpxidesplarmagraticakcomapsitions addh@ImHBeRNG hat

tc'?:ﬁlpg{dldﬂs BRH $4REIRE BRPiiag ﬁlbsolﬁeyseaéa raﬁaeptityzmﬁlebﬁlﬁs gcchMithg to
H% pes of inmune responses are tok| nunber of
®

inventiondn prrehivdtian Wil & hyepeyy <¥F}°"§B g2 JB‘G’“{ o AR
the cells of the inmmune systen1and steer the event ua
i Mmune response to either E ) onse,
T¥agsings agrpriiag & the wyentin may %useg! Wﬂ?@gla%"é BPFRGour
tif@uhiratia «2B08/HIY3106 PCT/EP2005/008434 i nduction of
cell nediated i nmune responses to the given antigen,
whi |l st high levels of Th2-type cytokines tend to

f'méqwenﬁdamﬂmd Fobld@@th@ﬁselwﬂitérpa![yplt:ﬂmbﬁ’@dm@p@mﬁe&rﬁmsmons
Qrtan Qre

the an IS i

chnd the o bAoA Pl o pasii o ewrﬁgesﬁiﬁfgg‘s m
NAinubRed dftaacdint fogabphylacid oritieddpéintbliaimuni zhtionsagpipstHIVan
i mmune response which is described as being

predom nantly Thl or predom nantly T12. However, it is
Of HeQAcciRIbY @i2ipeddént irfventiANGl] dxtaik blenﬁrﬂiﬁobﬂo&ﬁtl@for

cytokines in terns qf that descrjbe ve
?%F‘Ptheréweb‘ﬂ'éguﬂﬂ?tyﬁg \?{P%ﬂ‘fg d\’(“‘ﬁ?g’E ge“f.aF@éFmBY
AGrépatell BRBonvEhtional(tdcBBiGhesTH and 10 TH2 cells:

different patterns of |ynphokine secretion lead to

di fferent functional properties. Annual Revi ew of
| VarLine pRfatatioh,is ghhél’éﬂslae'ihnbea'hﬁldéw Trenadd dnd Devabpmgnpsein

[ Vaebipos Rl b Y8R euT hBebly Rk ab BBt Mg 0.0
CIu8. kEﬁb@ﬁsu&ilbﬁﬂrltﬁh Nipeotnyts i desafibeal, fodl eﬁwﬁpﬂb bh Eullendm_,cu gon
mune r Eprgonses ar e

T
Vet $:2358 . romueaton OB SRS Rmitraflecui] SRR o xemple,
NeqnrMieey. S&Pz&exﬁﬁﬁ@l;i)ﬁﬁd bWIAtnhoﬂdnel sues rIEtetht]th?SUL 4,
IL-5, IL-6, IL-10 and tunmour necrosis

factor-(3(TNF-(3). It is known that certain vaccine
arljeladitSf plotirpinlthd vaudimy doge B delbrel ds@n hifeus wihivhliglutann

AL MRy A AT RN T -
bsuch a@eund ivill iy dependieg upes phithepaificdmnamogzo ¢d englloyed amt the

| vry::cei‘gattllor? ?eghrr:]c%lt éjt?ssse%ctgg C(tienera]ly, it is expected that each dose will
comprise 1-1000 pg of each protein, preferably 2-200 g, most preferably 4-40 pg of the
polypeptide fusion. An optimal amount for a particular vaccine can be ascertained by
standard studies involving observation of antibody titres and other immune responses in
subjects. Following an initial vaccination, subjects may receive a boost in about 4 weeks,

and a subsequent second booster immunisation.
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measur enent of the production of Thl or Th2 cytokines

by T Iynphocytes in vitro after restinulation with
antigen, and/or the neasurenent of the |gGL: IgGQa

ratio of antigen specific antibody responses.
THQS00601346 _ ¢ ype adj uvant is one which stinul 59@@"2905!008434
i solated T-cell populations to produce high Ievels of

Thl -type cytoki nes when re-stinulated with antigen in
vitro, and induces antigen specific inmunoglobulin
responses associated wth Thl -t pe I sot Preferred
THhe prytgias phiheipreamnt isuensae %feWﬁf"é'?P “‘B‘é‘ea g‘r‘hﬁl"‘&?‘éﬂ forgulation

PoARLHEGerfibh. uxéjma?ns a80deRsHved g@nérsarm wsa;mernssfgﬁ RSBt and
i nvention include and are not restrict %

f Aeliuwank Agproachsedyies! bybeydhead b@wwﬁ/w%?%ﬁg% ork, 1995.
Monophosphoryl lipid A in partlcular 3-de- O acyl at ed

nonophosphoryl lipid A (3D % i.s a, referr$d
Thuyitaple adiuyania inglude Wl“&ﬁi““?léf‘“ trek 25 4]

3Pho\Hlate, But dhayWRb be & BT caAGbY A6 orPRid drafidybead ubyluﬂle bi
Innunochen1 nt ana. Chen1cglly it is often s

asuspenpipn of acylatof tysoing. o5 agyigied susarsneHeRipRll oR 6‘?‘9?“’4“?6?&“)&”“

Whd1{saSinbdRE, of polSphoBpiakends.acyl at ed chains. It can be
purlfled and prepared by the nethods taught in GB

2122204B, which reference al so discl oses the

Bﬁﬁﬁﬁfoﬁflﬁl%bg@f tidi 1ﬁ>fkﬁﬁcﬁhﬁfs¥>l‘ef&rﬂl‘eﬂ itlcht the a@ﬁﬁ’an}?conapomtmn induces a
eacyl ated variants ther urified a

shrsterratipl Il rospoRse-y HawevRRt M 3@@? lﬁgerémb@’étrf"‘b%§°éP?"6‘éSde‘6§“8

Golhul SR ARsbnER, Le FkxdhidkdBl ; Hilgers et al., 1986,

Int.Arch. Al l ergy. | munol ., 79(4) 392-6; Hilgers et
al ., 1987, I|nmmunol ogy, 60(1):141-6; 10 and EP 0O 549

OA# iBmide res‘boﬁgeei geneRd todantgenIidodgh the Bltdrsn:tibrhef tﬁomuigef
a parti fornulat|qg haV|n a smal

|
P8 e sl o i mersnmivso B ERUR I FSPOHBE AL Spfrosdly
nal@thkfgaﬁhddr:ﬁtoltﬁo ehitreale@a@gbries) bEing Bubéal ot o4l msmmemmmmr e

also I sti Iants ordan

CFraPmeRy St el chesspi 13 oo pdce{ e R Ee A A Ehe

8 ﬁlggagtﬁcﬁlArE@U@hblyD rgheb@@h eagbﬂme -thehmJnSe ha?jk h‘ffd téidgd lé*hl-tﬁpe |
revi ew of the_ bi ical an ar ol ogj ca

R U TR ST S G R s o e ébonse),

363-386). For exanple, Qit A (derlved fron1the bar k

of the _South Anerican tree
Kot ThI s et Feammsc ey b tharas R bIORRY S ign ofgutigen
Sefibific MiploBperesthiapra Byml%xﬁﬁ‘ lyrﬁpitblcft&s ant] nanasitidiler cdflenasgpohses.

C R, Rev Ther

(tmipe TiGiyie eagpnes s oo Shareragted tyithe hBigipg oot ofthe
S BjoR2a stitgypeSeHtilst ke maﬁ?heéé-lﬂu@snoud tdf lg@di type antiiodies TH2-type
@rﬁrﬁun@res?gﬁ@gs abrg Sha:a%%%cs:édl b%?e gener t?gne +'a broad tra(:i‘lrgne Gf

immunoglobulin isotypes including in mice IgG1, IgA, and IgM.

aluminium

It can be considered that the driving force behind the development of these two types of
immune responses are cytokines, a number of identified protein messengers which serve
to help the cells of the immune system and steer the eventual immune response to either a
Th1 or Th2 response. Thus high levels of Thl-type cytokines tend to favour the
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adj uvants, and the nmethod of their production is
disclosed in US Patent No. 5,057,540 and EP 0 362 279

Al so described in these references is the use of

n- haemolytic fraction of Qil-A) wh

@%"‘%&’FE‘H‘? adj uvant for systemc vaccines. hejﬂfgﬂ’?"%‘m
Q@S21 is further described in Kensil et al. (1991. J.
| mmunol ogy vol 146, 431-437). Conbinations of Q821
and pol ysorbate or cyclodextrin are also known (WO

99/ 100 rticul ate adj uv syste CONPr i S|
PR g ROmGirarPRte gt S Boe et i el of
deeaypdstbkings M6 BTAEIY 30 imlnctionOf Bendril Adbinunrespasestio the
§§§ten1|s known as an Iscom and may contain one or

P&fsaponi ns. 30 16 WD 20061013106 PCT/ EP2005/ 008434
Anot her preferred i munostinulant is an

nosti nmul at or i gonucl ot| (o]0}
5 et absgreen el B0 B aL o 0 T B hmun responses i
alvbtsvlugt inosalitpin iayividaal vall gtq:@mman mmmme mespdrese whih is described
moti fs esent e
3 OFE BIRIS BRIy bR EP e i R coBatent o

%ﬂszﬂﬂ#@&&‘ﬁhh&@bﬂ k(nmn%ﬁa@asﬁ&dembe@mﬁﬁﬁwmaaw Tsell
et al | nmun 199 160 : 870..8 6' i€,4an
rs3Aes by Moprgnag Cof%fg@’ff’%ﬁ'f R greGottan. MRS ST

10 | THYQWs QfRent p&:évha#momeéremzmm dijfifereao@:amuh:d
exert .an.,antj -tuno ef f er,.. St
AR Lt Resien D 7d@$45\/§3)t ? F%HPB%% e‘i‘n" ©
SIREPARRE B aWBtitted hrilh\/ﬂletp@odilendﬁ&ﬂ RIINF.9fand T2 cytolgnes by T-
|nnunost|nulator ef fects ébot in,vjtro, nd I°éibl§&ﬁ

TEphasyiee Qshe e ytobiaesonen fiagel assoriatghui e inds

RigdriuRE FRparSesHROMR P Sced b Tlodl, B@has TeNL. ma&on@ammm fype
carried this  activity

The n
1S et e HRERGL SO R0 PLe, Teh L0 abd fiuiop nporosi
Pedbtbi.G@WNFQs). by Krieg, Nature 374, p546 1995. Detail ed
anal ysi s has shown that the CG notif has to be in a
certain sequence context, and that such sequences are

O mgwb fhat RAih ShdoRle a%%e Peroulaflly Buited 1Y ﬂlE Eﬁﬁﬁlﬁﬁ(ﬁl of
DNA. The 1 nmunostinul atory sequence is 15 ofte

FeihFaiEhl op{TRZ ngpe Goae reprnss. raLoMp Prbet igicsigiof e
20 U2 viRhédof kiR iMRune ABIOAYE :ﬁ’[cﬁﬁvacﬁkﬁnoﬂtohﬁﬂ‘ecnon includes direct

unmet hyl at ed CpG sequences are known

| mensweBent /e tha pesdyction f Thigr The CHQEHB%‘%H'H@PB?C@%H{"“’O after

| RueldtRR with %ﬁ&ﬁt ARb/Qr (e FRuAdnteRNST RS 1g6NeeGlaXatio of antigen
nucl eoti des a pal indromc sequence i s present. Severa

2pegific upibedy IRPONIS, eit her as repeats of one notif or
a conbination of different notifs, can be

25  Thus, a Thl-type adjuvant is one which stimulates isolated T-cell populations to produce
high levels of Thl-type cytokines when re-stimulated with antigen in vitro, and induces

antigen specific immunoglobulin responses associated with Thl-type isotype.

Preferred Thi-type immunostimulants which may be formulated to produce adjuvants

30 suitable for use in the present invention include and are not restricted to the following,
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present in the sanme oligonucl eotide. The presence of
one or nore of these immunostinulatory sequences
cont ai ni ng ol i gonucl eoti des can activate vari ous

i.mmune subsets, including natural killer cel] [
pVOA@ !t erf eron y and have cytol ytic acti&ﬁpé%%§%®&34

macr ophages (Wol drige et al Vol 89 (no. 8), 1977).
O her unnet hyl ated 25 CpG cont ai ni ng sequences not
havi ng thi s consensus sequence have al so now been

shown to be i nmmunonodul atory, G when fornul ated.i.ngo
Morpheshoy i ACH EPRG RSP SE e P RO PR IS AdAD:

t ASEY, e pref@irdd THILIOS: iaiiunEfRinul oD GdeGr e Mvehdidl LEDMPL is a
and Davi's, supra) or covaleptly canjugated 0 to.,an.
el leepm odiey apb s siaepyred by Riboistingehsts Wopkna, Chgppialy it is
Softel s@spliad A48 hixtiRe a3 iaélRatedlondBhabphdr) QbR AGvith either 4, S,

S g B it o e A

_F’szdHQE {vhials %#?aeb also iSAosed H9 &egﬁ'étﬁﬁx)ofliﬁogﬁs'ﬁ?&)d liﬁdmh?jnd 3-
I MMUNOSt I MUl an as SCri.pe oV ormu al e
QAT R R O
|ge|9@a@md_ l(u'g b,obs;wwdnel Epﬂmbsv?Bs;,r%iaged-eom.,nalsel lic
salts, Inc In Ium.salts as um
ke ot e s g oy B ey P
Winld lEpal 549}0!741 BI). h)(x%ﬂ‘éﬂdd;?fmﬁﬁfl 3D-0B0 ;s;l‘i!ﬁcihc fmgn of d partivulate
wat er enul si ons .95/17 ; By be .

R aes § S Rk s 16 O QIS LI B EsPRh et
| RRSRARSs (MG REiBBF 8939 454.1 in water enul sions (WO
95/17210) or alum (WD 10 98/15287); CpG nay be

formul ated with alum (Davis et al. supra ;
BsapamhPire kd praferre VPRI iimbstithilldhtsdh Beordaidel vithi the invention.

carriers. Conbinations of inunynosti S. are 0
prapping ag well knayuy adjuvants gnd arets wahcé‘ﬁfe-ﬁﬁu%amﬁw and Wagner H.
D e e e o i G 5414
VRivtgpesisingyol 1y I5r3Eob Koy 9xawa¥egﬁ§fiﬂ$%iﬁfiﬁ$w Heshack of the
CSYuH Ambrican neé QHaj saptarkvbitla), afd th&iohomedof|, fre Wcribed in
94/ 00153. Alternatively, a _conbjﬂgtHOﬂlgf Cﬁ@%ﬁ%us a
s AP o4l o “Sporyapas P adBVANS 2 MERSHlER erpigrpeg
US& riePSyst, Imsgw eZ)Il-ffSBWEH ®B62 %qptmr Tigd awiblytid 4aponins QS21
saponi.n may be fqrnul ated i, i pOSOE .Oor. in an :
TR N1 PR R o opn oLul Aot BTGRPt i PRt systmnic
Oddj18/aRs Gh@ e intehod 40 thEh Bodudish isaticRs@lin WaKMitens W 1 55055,540
| % 162795 BT RIP utrited FORD Mt e als Rlnd RASPGSP RARLY!
haemolytic fraction of Quil-A) which acts as a potent adjuvant for systemic vaccines. Use
of QS21 is further described in Kensil et al. (1991. J. Immunology vol 146, 431-437).
Combinations of Q821 and polysorbate or cyclodextrin are also known (WO 99/10008).

Particulate adjuvant systems comprising fractions of QuilA, such as QS21 and QS7 are
described in WO 96/33739 and WO 96/11711. One such system is known as an Iscorn

and may contain one or more saponins.
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lipid A preferably 3D-MPL, together with an al um ni um
salt. An enhanced system i nvol ves the conbination of a
nonophosphoryl lipid A and a saponin derivative
partlcularly t he conbi nati on of QS21 and 3D MPL_as
dVOHWLLY% 1, 25 WD 94/ 00153, or a | ess react §GEEFEI05/008434
conposition where the Q521 is quenched in chol estero
containing |liposonmes (DQ as disclosed in WO 96/ 33739.
This conmbination mnay additionally conprise an

I mmunostinmul atory ol i gonucleotide. A particularly

plonather prgfermad pmutosimyRRits wwatmwrm&@nvémqpem@mg
t | ARleof ks P4cpd” flan @BBHGAIRA fbrsc -
dlglg%??%gegqpngmm 965(5)/ 1753 ODCI ﬂd@\ﬁ aaﬁot her preferytro‘%:ne
 gyenaging dinypleotids mmogi&spresgntrim PNAR (et i kpownig thggrt as being an
2&&9@&:@%@.@9%&%&%@%@%&% é’rﬁhﬂand“ﬁ%oﬁﬁrroﬁés Wt:swobsss EP

formul ation COI’TE"ISGS a onucl egti de al one or

t49§&20n Brvigveriad. -Afmmgaoly AP, ?H@)a‘%"’ -876; Me{-luskje god Rayis,

aﬁm%op flodd)@6 RERHRBIG).| R@AEAIRNIt WaEsRerved RAANG Idmal flction of
met hod of manufacture of a vaccine forﬂ%latlo

(G Pl lesshan Bai g plich I AUTIeRTHiEh BT ligsucicotides

aftfived fidin BCGF%B &g@énb&am&gﬁwﬂ itd 6k daPabilst ihduei@t i on
with a suitab adj uvant Partlcg$arly refzrred

dnmupestimulatery eHents (A& 11 Biro gadiniviyo). htheray fhegsygudies
AoREIhdd Mecht Eé?tahi’kfélm&@mic%&!@féﬁde@ ncMidengiech@dl IOBWotif] darried this

3D- MPL | Al 3D- MPL
RCHYY fészwhiahrlog qf s S metiin s Stlg%§°w1fd?t$f' *"é}'&)é‘aﬁ?é fna
Xﬁubﬁ&n MPby KriéSRbtute Pial pi46 1968, GhetL1Y hﬁaﬂ)@fi hay éhowliilat the CG

dm ni stration of the pharnaceut; cal osition nm
R "Fh‘@be‘r%ﬁeé‘F““éﬁ%“’B‘F cGRteHoand thaf pch SHIVERCER &1F G9IT)
dﬁ;é@na]f]JNﬁa BXAPLR 1@$erfeBﬁ§8IDN,d0$E6mﬁﬁunbhﬁmﬁz&@ sequence is
o) eptide containin CONpPOSi or..in . a,.
FeteBs BN RRETR i Y BB St PXPB G AV the G pRot g mot
haeyiakd 80Usihdd GhHBh XSS CpG egjubited &€ Endvitb Be frhsiraidsixiulatbry
dlffer%nt f.orns of vaccipe in the prinme and the

A6 &2y be tsed “bﬁcﬂﬁ$%ﬁ“WﬂVthself i ncl ude two or nore
adm ni strations. The pr|n1ng conposition and the

boost i n )osition wl| | east one antigen
s gombm ations of the six nucleotxd%s apa mdromlc sequence 1s present. Several

of these motlfs, either as repeats of one motif or a combination of different motifs, can be
present in the same oligonucleotide. The presence of one or more of these
immunostimulatory sequences containing oligonucleotides can activate various immune
subsets, including natural killer cells (which produce interferon y and have cytolytic
activity) and macrophages (Wooldrige et al Vol 89 (no. 8), 1977). Other unmethylated
CpG containing sequences not having this consensus sequence have also now been

shown to be immunomodulatory.
CpG when formulated into vaccines, is generally administered in free solution together

with free antigen (WO 96/02555; McCluskie and Davis, supra) or covalently conjugated
to an antigen (WO 98/16247), or formulated with a carrier such as aluminium hydroxide
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although it is not necessarily an identical form of
the antigen, it may be a different form 25 of the
same antigen. Prinme boost inmmunisations according to

the invention may be performed with a conbination
pOYHPIANE DNA- based formul ati ons. Such a st ?%T&S@%@MM

considered to be effective in inducing broad inmmune
responses. Adjuvanted protein vaccines induce 30
mai nly anti bodies and T hel per i mune responses, while

delivery of DNA as_a plasmd r [ ve vector induces
s‘t(Hﬂﬁ‘ﬂﬁ%/Wfé‘ie&Eﬁ%mﬂ'DPV-?rﬁ‘Wz SR %@F@f' t'#”é‘i’ﬁ&ﬁ% @s. Thus,

t BRc M Rbid i DOSA L 1998195 (W6, ab55308). according to the

i nvention may be perforned with a conbination of
protei n and DNA-based fornul ati ons. Such a strategy is
CORBIHRLRAtiMmBtafe as &kirfeldl bbte iy bo thumilatd bugether wirmaarréers,

responses. Adjuvanted._protein vaccines induce 5 nmajnl
I Ly S A R e R

ALy sa0f (s asakmaniphdsdioside)o Fopexainple, ¥MRIr maytckuces

strong cytotoxic T, | hocyt e responses. . T

¢ ket iR abmnun mPREeE Sl Toer b RET AR vO
PoIVi2ae); HEP1 Maybekivimigesisyy fofmilsrediwith chobesemh s@sainitgi s
IS particul el evant in the t H, V.. sidce
oirone MO Ry AR oL e el i R E T B ol i (VA o

bgg/i SP8 V) CPGimaly Gk fdrimalatedwithaluhe(Cenier algaprs; Bretolat-Millan
In agcorQEH&e wi.th the invention a schedule for

vIRPED RAPID AL UBRTTE: the sequenti al

("prime-boost”) or simnultaneous adm ni stration of

pol ypepti de,.anti gens,and DNA encodi ng .t h "

D PPbERopa LG Ae 10 RIEFT O P ciler s compingffgn of
S thehoph6sphbrablipid A abiNAsaponinderti vativé OV En9$LOES3r WP RAKIWO
I r . i I v, | 15
VY58 anuol o PUEAPL Y35 B, e RPN

| tatbinatieh 6f QSArmtl ODFMBD s djandssedrmyWO®4/00 e ctlethatvaly aor
sev s. fol

ral. ti | owed by.on no : ;
> rirasep af Camats b PerRm Sk Q52! aBfeRpihgten: adjuvant for usein
Mie@reaehvinvesionaiitemativeh thmsupohl ilpynay befoomulated qdimf;etemr inan
i ni satigns.. 20 A.particu pri me- boost
| B ‘f"lf%?ﬂf‘eg%'g‘raa i“H‘é‘“’%°88’t“H§{°Fyﬁ<’/@ﬁF‘ul°geﬁ8{‘°hvo| ves
priming with DNA in the formof a reconbinant |ive
vector .such.as a nodif i oxVi I : horvl
e MRl P Bl Bt e bl o onopbosphory
f apidex prafdrably JMBLY elgether VEduanabuniinioeysaldl i tis Virus, or
an _adenovj rys vector. or .a : PR oand
F G S MR PR Bf ERatdrbbbor B O and
adiponiadeeatipe prtiiularly the combination of Q521 and 3D-MPL as disclosed in
WO 94/00153, or a less reactogenic composition where the QS21 is quenched in
cholesterol containing liposomes (DQ) as disclosed in WO 96/33739. This combination

may additionally comprise an immunostimulatory cligonucleotide.
A particularly potent adjuvant formulation involving QS21, 3D-MPL & tocopherol in an

oil in water emulsion is described in WO 95/17210 and is another preferred formulation

for use in the invention.
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25 Thus the invention further provides a
phar maceutical kit conprising: a) a conposition
conprising a polypeptide conprising Nef or an

HESITE or “n i mmunogeni ¢ {1 agmont o dePFUHses

t hereof, wherein when both pl7 and p24 30 Gag are
present there is at | east one H 'V antigen or

i mmunogeni ¢ fragnent or 20 derivative between them
together with a pharmaceutically acceptabl e exci pient;
and b) a conposition conprising a polynucl eotide

EANOREr PlafeRe fodmuRisEconhisdiaiCp@ uligbin@leotideculorie mtogetgerwith an
fragnent or derivative of Nef or Gag 5 containing a

Ndymigiumsall. epit ope present in the pol ypeptide of a),
together with a pharmaceutically accept abl e

exci_pi ent ein the t.i de .
ﬁﬁ\ﬂf@éwﬁog eawsqnm%@aéﬁa i Py mehSd oty teuts
tagdifOforrinl tionas heabih dEEnbéHOwhﬂela Itheahdﬂﬁfdmampﬂ&s admixing a
% nt th-'%ng}f rrmceut 1 g‘?rrvp | ses: a) a
BERRT eé”?ﬁ“%f‘ P18 80P 8  encodi ng a
pol ypeptide conprising Nef or an I mmunogeni ¢ fragnent
o[ derivative thereof Qr._an,.
AR RrCToR AGEAR cogRRupr a6 R Erord ecPiing o he
V&hﬁdﬂmb;oirlaaslﬁnms? and p24 Gag are present there is at
ast V I mmunogeni ¢ fragment or
ri va?ﬁMER%@LH%P@ﬁ? M} ogether with a
pit)ar rra@mmwGBLMyLaccept able excipient; and b) a
|on risin a, epti de conprising one or
9%2%’1 %'F agﬁ l%@Unogeni c fragnment or
Cieyl vate\ﬂune+oijI\Ief or Gag containing 20 a Nef or (Gag
itop r nthe ol tide of a), together
vOBt h agBm%a i oty VE‘S%%‘E@{)%% e exci pi ent. wherein
t¥ip polpcucl eotide of a) encodes a pol ypeptide which
further conprises RT or an 25 inmunogenic fragnment or
derivative thereof such as p5l RT. Preferred
pmqiryipsﬂhtioﬁieﬁ tha pHarpatepticat baoposities map take the form of one or of more
ptlil\!ﬂl one vutiuall(dose, i e?cgar%{) e repea‘i Hgsm of the same polypeptide containing
composition, or in a heterologous “prime-boost” vaccination regime. A heterologous
prime-boost regime uses administration of different forms of vaccine in the prime and the
boost, each of which may 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 may be a different form

of the same antigen.

Prime boost immunisations according to the invention may 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 T helper immune responses, while delivery of DNA as a plasmid

or a live vector induces strong cytotoxic T lymphocyte (CTL) responses. Thus, the
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i nvention are the pol ypeptides and pol ynucl eoti des as
descri bed herein. Thus, the protein conponent of a
protein/ DNA type prine boost approach may be any of
the preferred 30 fusion proteins described herein.
Li kewi se, the DNA conponent may be a polynucl eotide
encodi ng any of the preferred proteins. 21 Thus for
exanple, the p24 - RT -Nef - p 17, p24 - RT* -Nef- p
17, p24 -p5 1 RT - Nef -p 17, or p24-p5 | RT* - Nef -
P 17 fusions may be provided in a prinme boost kit 5
Pwn@rt@pﬁr lmemmatlmwgc@éwgde the; IBYF“EBWN% pegforaned piths,
| [

B Pt Ao sl IA LG GAREALE PRI ofhsidered tobe

eﬁetttmemy indocing bsiatl iimmuoe rgsporses M]]evwdymutﬁhemcpmes mrdyice

sth ition conprises,th
0 RO S e B s EPoti BT FeivetF b Tig s » plasmid
ob@(ﬁ$é VEPorGAARES stfdng ity tiokiOT [@aphocetedd TLNro3psomses. t T, the
one dose. Furthermore the initial primn

g and boos%
copewationyl matepAnd AN vagsinatjop it @rqvwé“f tog g adde Yagielir n@;%“uﬂe
I

P e B p e h Rl tank (B ot B Ol cufRliing

apmlmdeasmndl 698. arg hoBghtdo e impystantros the ipymune defenpgagainst HIV.
that the pol ynucl eoti de sequence, is optimsed to
resenbl e the codon usage of genes in the desired

Ies@baknatonith ytigvantib & schedufelfer vccipatidoanyyotdntprisy sheesequential

ket St e RO
eﬁ&ﬂﬁr%st?i@ golﬁy%ﬁﬂké THE TRSA i) bE IRl RIEPRIRKES DRROQRN as plasmid

opt1 expreSS|on in a reconbi nant system
D4 or th thy fqrm aftagecdmbingnt live véasor: g f mpakviruevéohysy yyadenovirus

vpéﬁ 0 g?nseléi g§ lglg\ésevgﬁtog or %’u thé&t % H:ﬁ)l ﬁ‘&btvé%{o‘PdHF&?ﬁ‘ gﬁt aéeﬂs may be

S nore honogeneous

injedted dstwmg sfienil sink) lhewd ®§ onpat inera PNAI aaimlm\mahons or DNA
means that there are _fewer  irrel eva

honD e
é’éeqe fop pRR A MEreadministEations flloped by epg ehmageaﬁ%‘em

lﬂ%gfsgttidlﬁn to E.coli expression can also 25 elimnate
the putative "frane-shift" sequences as well as
prenature termnation and/or internal initiation

% c1{l r-é:xgmq\l%f ﬁ'l% t{lﬁ? r+ %staﬁgﬁ a ’(;‘\aimr%tpq})taﬁl%-?onQHgolves
pfigfiti et DNA ¢ ﬂamﬁnm o’ lféSOmllilﬁam rll&é eecm@r saole asiechodified poxvirus
organi sni s The I|n e .of odons
vaS13h gortq’fenei%i’lﬁfﬁf e yfrws frakar 7 ABYiFiFe oF FRAEpLe
%ﬁ@éﬁ%ﬁﬁ?E&jm@Eh&Bhﬁﬁisdﬁrdsnoﬂatﬂleadgﬂéitiﬁb Récior, 6f‘£ﬁﬁﬁél|esbﬂrus

t hose ?enes The code is highly degenerate
vector, followed by boosting with a protein, preferably an ad_]uvanted protein.

Thus the invention further provides a pharmaceutical kit comprising:
a) a composition comprising a polypeptide comprising Nef or an
immunogenic fragment or derivative thereof and p17 and p24 Gag or an
immunogenic fragment or derivative thereof, wherein when both p17 and p24

Gag are present there is at least one HIV antigen or immunogenic fragment or
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22 WO 2006/ 013106 PCT/ EP20051008434 species show a
different bias in their codon selection and,

furthernore, utilisation of codons may be markedly
different in a single species between genes which are
expressed at high and low |l evels. This bias is

different in viruses, plants, bacteria and nmanmmal i an
cells, and some species show a stronger bias away from

a r agelonticoBaweatihenl topsthbihwith b phirkRccuticklly acumaifle excipient;
humans, and ot her mammuals are | ess strongly biased than
cert &% bacteria or viruses. For these reasons, there

i s a signjyicaptohpifil dohdpYisinbaipofimubiestidedB6ding b Branore
manmal i an Vvirus expressed in E” coli , or a foreign or

r ecoabNefand Gagre anipmugegaic fragnrantraaderivativedf Nefigr Gag
el MRANSORE KB S LB A ARG oo it
pr es pitmatedutidalhyedcesmbtig oxtdpiBMA sequence of clusters 10

of codons or an abundance of codons which are rarely
observed in the host in which expression is to occur,
wherel @6 'pEE/bé’;ﬁid@fof bPRYri&t @Y REORE of %P SR SAdRenik 48 Ment dt
that host. 'In the polynucleotides of the present

deniwagine thereof suph as@dbRTusage pattern may thus be

altered fromthat typical of human i munodefi ci ency
viruses to nore closely represent 15 the codon bias

Ioén dlteendtize g@bodinganthe pharmageutical kitoddomprikbeere are a

variety of publicly avail abl e progranms useful for .
Codon. opt P 2t PERBOSER compiBEa POBANTEBHE STpaea Rpfypepide
Tho isify RéEdrin E?ﬁﬁfuﬁ@%én%‘ﬁ%ﬁ’en&if ddrivaivd @BredPandAT-and
189 (1998).” 20 23 WO 2006/ 013106 PCT/ EP2005/ 008434

EXAVPR4ESaEquanimmunogenip fragmentios deryative sisreof swyeip when both
HI V- - - - L7 i QN F .
1 B2 i LRS00 g

p24 f{ragpaitdr gerivadive petavaen th, (ogather witla phaimageutichléy acceptable

reverse .transcriptase and Nef proteins were expressed

in ESYSYNFNEENY strain (B834 (DE3) is a nethionine

auxot r ophpypar enéo osﬁie%koﬁl?ﬁgi}% a poR@eptidetBnpising @he 8f more of

t he bacteri ophage T7 pronoter o .
Nef and Gag or an immunogenic fragment or derivative of Nef or Gag containing
a Nef or Gag epitope present in the polypeptide of a), together with a

pharmaceutically acceptable excipient.

wherein the polynucleotide of a) encodes a polypeptide which further comprises RT or an

immunogenic fragment or derivative thereof such as pSIRT.

Preferred polypeptides and polynucleotides for use in a prime/boost kit according to the
invention are the polypeptides and polynucleotides as described herein. Thus, the protein
component of a protein/DNA type prime boost approach may be any of the preferred
fusion proteins described herein. Likewise, the DNA component may be a

polynucleotide encoding any of the preferred proteins.

21



10

15

20

25

30

10 (pET expression systen). They were expressed as a
single fusion protein containing the conplete sequence
of the four proteins. Mature p24 codi ng sequence
conmes fromH V-1 BH10 nol ecul ar clone, mature pl7
sequence and RT gene from HXB2 and Nef gene fromthe
BRU i sol ate. 15 After induction, reconbinant cells
expressed significant | evels of the p24-RT-Nef-pl7
fusion that amounted to 10% of total protein. Wen
cells were grown and induced at 22C, the p24-RT-Nef-p
7 fusion protein was 20 confined nainly to the

ofhTbh S S
Tﬁ?&e @?%ﬁaﬁglﬁ%é% f{T aﬁéfe g,&lai' V\RM ﬁg@ 1(@}/ o) @B% L BSIRT —Nef
—ph@, argdripShRAT - Neét—epllﬁ, ﬁmensasspba pmemied\m dprithe boost kit

ble fraction. n protein T- 17
whERRLHE b oo CRrbtiss o G Bh BioteiB rad [k pbebisk
cmp&lmfn CRRPIeN mﬁily‘ﬂweba&e &ldading liiee fukibh phoeeia] di th priirging

grates to about 130 on _SDS gels. The PFOtEIn

comROSHian FomPERFSIhP pqﬂ%@l%@@ préthg &pﬁ%ﬂn@ﬁpsnpeffl ign eggnprises the
fiRfRSHoiy | tS amno acid sequence, confirmed by 2D-ge

el ectrophoresis. Details of the reconbi nant plasm d:

30 nanme: pRIT15436 (or |ab nane pET28b/ p24- RT- Nef-pl 7

Bb%ﬁ%%@‘@%%&él oEn %@%}he@gﬁs m%ofqug 1t3 ﬁ:)l'nce)lglt':l}/ be delivered in more
theA RAEY6IeN Fupth@fdkethe infitfall pﬁﬁ:ﬁhg andbebstilg Nisf:s m&? bé tistlosved up
5 Details of the reconbi nant prote

Wg@}&rﬁer dases pyhjchy may bgalisiated tg resuiting. gaﬁp%*\ plesmid prime /

M‘télﬁ B«%s’t / ﬁl@fﬂler ﬁﬁa@plﬁsmld dBéJVQﬁrtl%ﬁ' pRotein ddde. ©62a. a.
hi nge: 2 - 10°- P17: 132a.a.

-C—tern1NucIeot|de and an1no aci d sequences:
By codon optimisation it is meant that the polynucleotide sequence, is optimised to
resemble the codon usage of genes in the desired expression system, for example a
prokaryotic system such as E. coli. In particular, the codon usage in the sequence is

optimised to resembile that of highly expressed E. coli genes.

The purpose of codon optimizing for expression in a recombinant system according to the
invention is twofold: to improve expression levels of the recombinant product and to
render expression products more homogeneous (obtain a more homogeneous expression
pattern). Improved homogeneity means that there are fewer irrelevant expression
products such as truncates. Codon usage adaptation to £.coli expression can also
eliminate the putative "frame-shift" sequences as well as premature termination and/or

internal initiation sites.

The DNA code has 4 letters (A, T, C and G) and uses these to spell three letter “codons”
which represent the amino acids the proteins encoded in an organism’s genes. The linear
sequence of codons along the DNA molecule is translated into the linear sequence of

amino acids in the protein(s) encoded by those genes. The code is highly degenerate,
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Nucl eoti de sequence 15
at ggt t at cgt gcagaacat ccaggggcaaat ggt acat caggccat at cacct
agaact

f: @@ a{t&%gsaltogggt aaaagt agt agaagagaaggct tt cagcccagagataata, .

ttttcagcattat cagaaggagccaccccacaagatttaaacaccat gct aaac
acagtg
gggggacat caagcagccat gcaaat gt t aaaagagaccat caat gaggaagct
gcagaa

t

tsgecesshepa @ differnt bagip greifcgdongglsaion snd-Jrthernygctilistion sga

G861 markedly different in a single species between genes which are expressed
a aagt gacat agcaggaac ctaqgtaccctt cagqgaacaaat.aggat q.
aﬁ% gi?gg am:(I:1 lo\% ievels, gfhis%%’as?s &i&'erentgn \?iruses, plantg,goactex?a and n%lgmna%gn

%hé}ﬁ?&&%@b&&&@mi REQAG DR bivhpfran aagabggadanktReigIgn
aaa

beny. For sxample byrmaans gedether cragpraly are lesttrongly higsed Abap saain

aRe@Asor viruses. For these reasons, there is a significant probability that a viral gene
cgt 1! anaggect of ol agaccalty ot At A29acL ! 220205 SAPAR A a8 L
Ga aahmafiafedl s 9ah43 enbagReiiatedidudgition abadbgdoodiidengat

tedpieedtore dia hefiexed ey oncengess . hiterelonsys AINA spoyses atslyter

t Flcbdihs oBHRHLRRIAAT 26000 g Fhickh hre agely abgnt tid thg hest &f which
gccccat t agecct

{FABE ‘2?%‘? o predictiveofdun eiRleeg srprgteiondaysis e aLhosh,

at ggcc

o e AATASAL A SARSHTA AR BREARLALHASR A e
&ﬂﬂ@aiﬂohgﬂaaﬁﬁdal oUaanh janandefividnay eindsactaxagtiatelyt igmresent
agagaa . .
dgﬁggﬁﬁgﬁfﬁ@?%ﬁﬂ?ﬂﬂgﬂﬁghﬁﬁr%d?ggatttcagagaacttaataagag

aact ca
e & IR LERY LARARTSSRAC ART £ CARALHEABARA AR
aghnpie AQHIGHRY (4K SYThombeaRratein Expeagon adPutifigivy 42 J85-

c
géézﬁgwbctgcatttaccatacctagtataaacaatgagacaccagggattag
atatca

gt acaat gt gctt ccacagggat ggaaaggat caccagcaat at t ccaaagt ag
catgac 35

aaaaat ctt agagccttttagaaaacaaaat ccagacat agtt at ct at caat a
cat gga
tgatttgtatgtaggatctgacttagaaat agggcagcat agaacaaaaat aga
ggagct

gagacaacat ct gt t gaggt ggggact t accacaccagacaaaaaacat cagaa
agaacc
tccattccttaaaat gggttat gaact ccat cct gat aaat ggacagt acagcc
tatagt 25 WD 2006/ 013106 PCT/ EP2005/ 008434

gct gccagaaaaagacagct ggact gt caat gacat acagaagt t agt ggggaa
att gaa

tt gggcaagt cagattt acccagggat t aaagt aaggcaatt at gt aaact cct
tagagg

aaccaaagcact aacagaagt aat accact aacagaagaagcagagct agaact

ggcaga
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aaacagagagat t ct aaaagaaccagt acat ggagt gt att at gacccat caaa
agactt 5
aat agcagaaat acagaagcaggggcaaggccaat ggacat at caaatttatca

a’%@%@%ﬁ%e{%t gaaaacaggaaaat at gcaagaat gaggggt gcggg@gzcﬂ YHsa34

t gat gt
aaaacaat t aacagaggcagt gcaaaaaat aaccacagaaagcat agt aat at g
gggaaa

gact cct aaat t t aaact gcccat aga aacat gggaaacat ggt ggac
Agagta PRANIER
tt ggcaagccacct ggattcct gagt gggagtttgttaatacccctcctttagt

s aGonstpction apd sxaression gf HUV:A 5245 B Nef < 1A fysian 4

t28d 3 Godon optimized (co)
agct aacagggagact aaat t aggaaaagcaggat at gt t act aat agaggaag

acaaaa
qgt t 0¥ NefiGbaacbgliifisapacaaat cagaagact gagt t acaagcaattta

tht @e@g’aﬁ {apt ROt Lag P AL G R PR e Tey rsedransoripiase g

aNEg PRdkeins were expressed in E.coli B834 strain (B834 (DE3) is a methionine
AR gCaC AP R AP R A PREL SRR B RARSEERS RhARR

10 QﬂEHaqmaﬁ|QQﬁﬂﬁggtCtatCtggcatgggtaccagcacacaaaggaattgg
aggaaa tgaacaagtagat aaatt agtcagtgctggaat caggaaagt gct

ctat gtggca
ey Gerarpraaed a0 Wighohtiggporacohaninthagpypiaaggengacfiue

Jo0eatlem Mawre a3t i gEar e SynglY:\ Bl malady slore
QAdire 17 sequence and RT gene from HXB2 and Nef gene from the BRU isolate.
caagt agcaat acagcagct accaat gct gctt gt gcct ggct agaagcacaag

aggagg 20
AUy §PLe e etdmidant eils eqodsedgigniicaitleval géithe p2¢-§ao¥ef-pl7

éﬁé%}afgg‘%%% ctot agat.c tftt&glpr&gl}lttttaaaagaaaaggggggact ggaa

attcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaa

Doty g Sroamand indued 870G B AR T eE B fsion prosin was
20 tcdohfiygd mainly to the soluble fraction of bacterial lysates (even aﬁer freezing/thawing).

g\ggé&gga@gaea%gm& SHILFA2ASSATALR AGH AN AALRAREARARS

aﬁsbaxblﬁgmtimgt tacaccct gt gagcct gcat ggaat ggat gaccct gagaga
gaagt g
tt agagt ggaggttt gacagccgcct agcattt cat cacgt ggcccgagagcetg
CHi=dasipn pyatein @24-8&' aquﬂ@ isguadg gp of 1136 amino acids with a molecular
t a

25 PRSnEPRRAREd (A (RERIAEANE AR micratee to shout 130 KDa on
EEDSagds The protein has a theoremcal isoeleectric point (pl) of 7.96 based on its amino

%g%ggﬁg&gggﬁ&ﬁ%%&gggg@&&%gﬁgﬁgattcgcagttaatcctggcct

aacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagac

15

agaa{éz%mf? [ecgmpinaniplasmid: o+ acagt agcaaccet ct at t gt gt gcat ca

30 omggat pRIT15436 ( or lab name pET28b/p24-RT-Nef-p17 )
agagat aaaagaracepadgapaet t t agacaagat agaggaagagcaaaacaa
aagt aa
gaaaaaagcacagcaagcagcagct gacacaggacacagcaat caggt cagcca
aaatta
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ctaa [SEQ ID NO 1] 35 p24 sequence is in bold Nef
sequence i s underlined Boxes: nucleotides introduced
by genetic construction 40 Am no-Acid sequence 26 WD

/013106 PCT/ EP2005/ 008434
é&%@ﬁ%’%@| SPRTLNAWKVVEEKAFSPEVI PMFSAL SEGKFRI8008434

QDL NTM.NTVGGHQAAMOVL KETI NEEAAEWDRVHPVHAGPI APGOVREP 100
RGSDI AGTTSTLQEQ GAMINNPPI PVGEI YKRW | LGLNKI VRMYSPTS 150
5 | LDI RQGPKEPFRDYVDRFYKTL RAEQASQEVKNVMTETL LVQNANPDCK
200 ,

TI LKAL GPAXTRIERRMT ACSSEASGPGHKARVL @ GPI SPI ETVSVKLKPG 250
NBIGRISWK QNAlah it AL VEI CTENEKEGKI SKI GPENPYNTPVFAI KK 300
KDSTKWRKLVDFREL NKRTQDFWEVQL G| PHPAGLKKKKSVTVLDVGDAY 350
PEALBEDFRKYTAFTI PSI NNETPG RYQYNVL PQAVWKGSPAI FQSSMT 400
12sdit: L EPFRISQNPDNY- QM 96¢6ESDLEI GQHRTKI EELRQHLLRWGLT
450 TPDKKHQKEPPFL2GYELHPDKWIVQP! VL PEKDSWIVNDI QKLVGKLN
500

WASQ YPG KVRQLCKLLRGTKALTEVI PLTEEAELELAENREI LKEPVH 550

(DPSKDL| AE] | TYQ YQEPFKNLKTGKYARVRGAHTNDV 600
W&r ef?ﬁé%iWFKL Pl QKETVVETWATEYWQATW PEVEE 650
154 RINTHR Vikks W QP! IV Gy MRBAANRE TKL GKAGYVTNRGRQK

0 . ‘ o _
%oﬁ&d&%ﬁﬁq&fﬂsﬁﬁ&@oﬁ e A S PAR G V5 98BesES 750
ELMY¥A 312G | &KEdtVYLAWPAHKG GGNEQVDKLVSAG RKVLI 4GEK
800
WEBKSSVVGAPTVRERVRRAEPAADGVYGAASRDL EKHGAI TSSNTAATNAA 850

QAN dinl vt R éeMT YKAAVDL SHFLKEKGELEGL I HSQ 900

%O QEQBA&EL%E&FL%YF PDWONYTPGPGVRYPLTFGACYKLVPVEPDKVE

EANKGENTSLLHPVSLHGNDDPEREVLEMRFDSRLAFHHVARELHPEYFK
Alggttptcgtgeagaacatecaggggeaaatggtacatcaggecatatcacctagaact

NMBARASYE SRR BRNEHT R RIEGEGICTRESEH MARSRECEGRAgL agBmFccatg
ttttcagcattatcagaaggagccaccccacaagatttaaacaccatgctaaacacagtyg
gggggacatcaagcagccatgcaaatgttaaaagagaccatcaatgaggaagctgcagaa
tgggatagagtacatccagtgcatgeagggectattgecaccaggccagatgagagaacceca
aggggaagtgacatagcaggaactactagtacccttcaggaacaaataggatggatgaca
aataatccacctatcccagtaggagaaatttataaaagatggataatcctgggattaaat
aaaatagtaagaatgtatagccctaccagcattctggacataagacaaggaccaaaagaa
ccttttagagactatgtagaccggttcectataaaactctaagagecgagcaagcttcacag
gaggtaaaaaattggatgacagaaaccttgtitggtccaaaatgegaacccagattgtaag
actattttaaaagcattgggaccageggectacactagaagaaatgatgacagecatgtcag
ggagtaggaggaccecggccataaggcaagagttttglcatatgggccocattageectat

tgagactgtgtcagtaaaattaaagccaggaatggatggcccaaaagttaaacaatggec
attgacagaagaaaaaataaaagcattagtagaaatttgtacagagatggaaaaggaagg
gaaaatttcaaaaattgggcctgaaaatccatacaatactecagtatttgecataaagaa
aaaagacagtactaaatggagaaaattagtagatttcagagaacttaataagagaactca
agacttctgggaagttcaattaggaataccacatccecgecagggttaaaaaagaaaaaatc
agtaacagtactggatgtgggtgatgcatatttttecagttcccttagatgaagacttcag
gaaatatactgcatttaccatacctagtataaacaatgagacaccagggattagatatca
gtacaatgtgcttccacagggatggaaaggatcaccagcaatattccaaagtagcatgac
aaaaatcttagagccttttagaaaacaaaatccagacatagttatctatcaatacatgga
tgatttgtatagtaggatctgacttagaaatagggcagcatagaacaaaaatagaggagct
gagacaacatctgttgaggtggggacttaccacaccagacaaaaaacatcagaaagaacc
tccattecttaaaatgggttatgaactceccatccetgataaatggacagtacagectatagt

25



10

15

20

25

30

35

40

NPGLLETSEGCRQ LGQLQPSLQTGSEELRSLYNTVATLYCVHQRI EI KD
1100 TKEALDKI EEEQNKSKKKAQQAAADTGHSNQVSQNY 1136 25
[ SEQ I D NG 2] P24 sequence: anino-acids 1-232 (in
RT sequence: am no-acids 235-795 Nef s nce;

b‘ﬁ?%@“’galﬁﬁs 798-1002 30 P17 sequence: am no_g@ﬁﬁgz%%msm
1005- 1136 Boxes: am no-aci ds introduced by genetic
construction K (Lysine): instead of Tryptophan (W.
Miutati on introduced to renover enzyme activity. 35
Expression of the reconbi nant protein: In pET plasmd,
a%gpaag@@a@ae?@aesEasmta\u@ﬁﬁﬁsa%t?@%&&Faﬁ“bﬁ?ﬁ%ﬁ“&maa‘
titgagrpantcadrdttacr opdadnt tRragE RIAE L L RRPSa PR OAsttdR9agg
isscorehagesopicagdapya s adactRAPapiIaARICATadCcle@RdaE ggcaga
Gepeagenigatt ar asaagsecaigtEcaRidapdhattesgect patdraaagactt
celtlagcB834e { 3R abosgggdthiBc2086dPk3tBB caaat t tatcaagagec
REHLER20964 Q8434 ag§ 4 da tRcahasa tgftigabs oot acey gat gt
1438 a4 2 P R R 4R E 36§ DR JHREHBEa b BfaddYeat 8t it at ARG aaa

tgggggal?éaaar&%aegfawcata*a%gaggaéagggﬁabg@@& éc!&%agta

attc
E%%tab%gafeggiﬁﬁ ﬁﬁgﬁ?a Effguadcbiciths @9599‘:
AITAPEEYISRIRT aPaL" SRAOTFE 1T o iraa) T Joasgacaaaa
AHSBERR ?%fcﬁ%fat@ﬁca% 893nd> e q%%/t&rcaﬁ%ﬁ% g3 ctage
Ad&ﬂF?Sﬁa%?CQﬁﬁi‘é&%a?%taataﬁét PhARFRIRETCAAALRE IR taggaat
mtéﬁﬁag@att@waééa@%@%&ﬁ%@%ﬁﬁﬁ%ﬁ?aﬁ?ﬁ%ﬁ%agcagtt
aq@msa@g\gaa(mtgtﬁgcmmatseera@@@g@aaéaﬁégﬁwaﬁaggaaa
| tageld¢B agt agatara) t 30t Jagr gritgghat crgIrRgtarcorg
it héaaiqtlb@t\geggtt@d:gg@ctaow&ﬁ%gaﬁagaatgﬁga&ﬁ“ﬁgctg

% Bra§vbddtaldogtbsaseigcatnt abayagtggaamyatarggagcaatea

(@Halgeh éa&@&é& aQdWBadta tadt ctwgesgéidd a
eRfaldS ¥asa caGbghsl €S were
',ﬂé %@b@ggééﬁtagraf&& 1Eécq"act%t%ﬂgaa’cé_:; e abQu e tidthighgceta
E% Qﬂg% cgﬁb"céégbﬁga attctt atolgit é%btﬁccgcgggbab ctac

attggcagaacfacacaccagg [ ggtcagatattcactgacctttgga
tggtgctécaagctagtaccagtggggccagataaggtagaagaggccaataaaggagag
aacaccagcttgttacaccctgtgagcctgcatggaatggatgaccctgagagagaagtyg
ttagagtggaggtttgacagecgectagecatttcatcacgtggecccgagagetgcatcey
gagtacttcaagaactchggccdatgggtgcgagagcgtcagtattaagcgggggaga
attagatcgatgggaaaaaattceggttaaggccagggggaaagaaaaaatataaattaaa
acatatagtatgggcaagcagggagctagaacgattcgeagttaatcctggectgttaga
aacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatce
agaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggat
agagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaa
gaaaaaagcacagcaagcageagctgacacaggacacagcaatcaggtcageccaaaatta
ctaa [SEQ ID NO:1)

p24 sequence is in bold
Nef sequence is underlined
Boxes: nucleotides introduced by genetic construction

Amino-Acid sequence
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Cell pellets were suspended in breaking buffer* (at a
theoretical O D. of 10) and disrupted by four
passages in French press (at 20.000psi or 1250 bars).

d xfracts (T) were centrifuged at 20.00
%’ﬁzﬁ%%éﬁelﬂfgr ate the soluble (S) and insol ubl eggﬁag&"%%‘ms""
fractions. *Breaking buffer: 50mM Tris-HCL pH 8.0, 1mM
EDTA, 1mM DTT + protease inhibitors cocktail
( Conpl et e/ Boer hi nger). SDS-PAGE and Western Bl ot
anal ysis: 25 Fractions corresponding to insoluble
pellet (P), supernatant (S) and crude extract éT) vvere
MUY VEN I QEQNVHQA FERAGNADECVREKAF SDEV I PMAGALSEGAT
-QILNTELSTVECHOKAMONE KETINERAGEVERVEDGARRIQPGQMRER 100
SHGEDIABYTSTLDENTGRETNNP PIINGRI VKRBT I L@JINIVEMYEPTS ai riiSfy:
S IRGeMREP PR DYVDRFYK L RA EQNSOEVENEN TETIO. VONANBROK at200
15 KabarAdritsmeracoticertintilrvi Bl MY P T RE7SWRLKPG 250
AR SHPOTERRT KRE B0 RGHGEK 1 s bhenatpvea kx 1280970
Del g ARRan@IbDFBR I HpXE Sk REKE VVRDVEDARY Y Si %o

BESrRKYT @fﬁ%‘({‘u: Ypd KESEREBEEME) 00
gﬁsNﬁl;;am Gl S Gl Shiny | 450

pﬂﬁ. B 500

R
ARGLYPGT TEIPLEEARLALA o E ns0
mmmum@%’%%m - 1o

tI‘&IéIEAVQKBTEW‘(Iﬁ&‘T PRBI R QRETWEREE R tI EW%t eiGv?

BBV IRBLVKLYYQLEREPTNEAERF TREAAYRET KEGHAGIMITARERQS, p 700

franTiDO M QKT RAQAT YRADAD SELEVIIGTDEQY BG DIRBLOPDRSES | nokt0

aIvNop 2 Ao RTx e YA R VP ABKGICONEQVEKLY $ 25 TREKVDAMGEH | reGthe
SHREEVOGH P aeR EFMRRAE PARDE VI 2NSREXERBCA I TYINTRATEAA A) .850

W bk FElteve ir AT30GVDR BnraErotd. F30Y8SQ 900

{1 Bla Meir v poRGR T fhdbdviv@SePEhEE @M ptiEbBKIBEe 950

| DS S.L AR MDD Bl s 19 WRADSRLAFHHVARELHPEYFK 1000
NCRBMGARASVLSGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAV 1050
NPGLLETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKD 1100
TKEALDKIEEEQONKSKKKAQQAAADTGHSNQVSQNY 1136
[SEQ ID NO:2]

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

RT sequence: amino-acids 235-7895

Nef sequence: amino-acids 798-1002

P17 sequence: amino-acids 1005-1136
Boxes:amino-acids introduced by genetic construction
K (Lysine): instead of Tryptophan (W). Mutation introduced
to remover enzyme activity.

Expression of the recombinant protein:
In pET plasmid, the target gene (p24-RT-Nef-p17) is under contro! of the strong

bacteriophage T7 promoter. This promoter is not recognized by E.coli RNA polymerase
and is dependent on a source of T7 RNA polymerase in the host cell. B834 (DE3) host
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20 "Freezing/thawi ng" (S2, P2 fractions): Soluble (S
I) fraction (20h induction at 22C) conserved at -20C.
Thawed and centrifuged at 20.000g130 nmin : S2 and P2

( din 1/10 vol.) Breaking buffer w 10 -
aﬁ%ﬁ‘fﬁ%zﬂ p24- RT- Nef - p17 fusion 25 protein &ET’EFZWSMMM
soluble ( only 1-5 % precipitated) (see Figure 113)
Breaki ng buffer without DTT: 85-90 % of p24-RT-Nef-pl7
still soluble (Figure 1B) 30 Fi gures: Fi gure 1A -

Coorra33| e stai nlrré]%fand mﬁer . @h@s%g%\ﬁ?ndmacwscoml

ﬁﬂ&e& Teshigh isinduéedtH] thbidditiont o8 PI@Yto THebabiérifl calhee.n Was
purified using purification method | in Exanple 7. 5

The cell growth and induction conditions and cellul ar

Pré-Lifubes “@Feeéi‘mthh sHakd Rdskd, BE37°€ xojal 168 phidst O%ZD!(?[G) and then
condi tions

are as descri unl ess. o
e R el (1 i PGP AP SRy GUNT TGOS 1 LBT
heale sﬂ@plbﬁhfmft&f with 1% gRicodeding S8 pgimd Rdnamysie.dA ddftiohlof glucose to

o L 7SIl R

I(ﬁlvoa:iuh‘g @tﬂdynﬁmﬁfeeaaeﬁe@meﬂaauﬁs phioteryThe ami no acid
sequence is identical to that given above for F4
non-codon optim zed. Nucl eoti de sequence for F4co: 15

ted @il t@ﬁhﬂl@feh satrd acarhightoy g waa ated 4d moadaag@rabsfil BTt roatjum
SHTHEOHE gosgsg TR R i GBS MR EPPRALIC 44 2 Cane ¢

oat@at00D.620 reached 0.6, IPTG was added {1mM final). Cultures were mcubated for
e 9 B8 ORI e RS AR AR GRANEL 38k 18

Joaggghedmaagccgct at gcaaat gct aaaagagact at aaacgaagaggcc
gccgaa 20

t gggat cgagt gcacccggt gcacgccggceccaat t gcaccaggccagat gcgce
dixgac @reparation was as follows:

UL 21 Bl R YRR A BAES RSB RAGIRAS b @0t 09
atsmgadddydonrpaisagss foFremd pgrgiat 20.000ps ga tRfi0dges). cEmde txggoa
C(Il"flggrg centrifuged at 20.000g for 30 min to separate the soluble (S) and insoluble (P}
fractions.

*Breaking buffer: 50mM Tris-HCL pH 8.0, ImM EDTA, imM DTT + protease
inhibitors cocktail (Complete/Boerhinger).

SDS-PAGE and Western Blot analysis:
Fractions corresponding to insoluble pellet (P), supernatant (S} and crude extract (T) were
run on 10 % reducing SDS-PAGE. p24-RT-Nef -pl7recombinant was detected by

Coomassie blue staining and on Western blot (WB).

Coomassie staining: p24-RT-Nef-p17 protein appears as:
one band at £ 130 kDa (fitting with calculated MW)
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aagat agt ccgcat gt att ct ccgactt ct at act ggat at acgccaaggccca

aaggag

ccgtt cagggact at gt cgaccgat t ct at aagaccctt cgcgcagagcaggca

;‘géé?"%@i‘ggﬁat t ggat gacagaaact ct t t t ggt gcagaat-gcghal ey Gaiosess

t gt aaa

acaattttaaaggct ct aggaccggccgcaacgct agaagagat gat gacggct
tgtcag ggagtcggt ggaccggggcat aaagcccgegtctt cacat
gcccgat at ct ccgat

cggMWbroretisgla c c a B MCEPBYt ccaaaggt caagea

MW apparent: 130 kDa
ct aacggaagagaagat t aaggcgct cgt agagattt gt act gaaat agaa
glgban%lygis: g ggcg gt agag g g ggag

agaaacagt t t
gtggcc

caagaRaagsdagal NEasiEDAIBAES BT desAIsar accggt at t t gcaat

aaagaa

aaaggat t caacaadHgues ARG Hyssd BirsgLEPaaacaageg

dilation; 1/5000
G e T e e

ggt cacagt cct ggadigtiaggagesgcat at t t t agt gt accgct t gat gagga

aaccca
agacttttggg
gaaat c

cttccg

aaagt at act gcgttt act at accgagcat aaacaat gaaacgccaggcattcg
. - Very strong p24-RT-Nef-p17 specific band after 20h

{eoqgf 20995 ) 9 R0R0AL 5} G RIRORAL ca0aget o

aaaaat act t gaaccpbfehCcFrafiga@dant ccggat at t gt aatt t accaat a

Axplcsfonfevel
gt acaacgt gc
t at gac

cat gga

cgat ct ct at gt gggct cggat ct agaaat t gggcagcat cgcact aagat t ga
ORERar@binant protein "solubility™:

aggcaacat ct gct t cat t act cccpacaa C
OB eliey o b SR PO BaRR G B 22U Akak a
GReH T Netpadeadrggoeindcgeyetet drathe sduae frangiby gbeeliglaoetrgd c
[ agt . . . o
B et M PR Rt 3 SR e S SR RTNER 0
Qsibikidds associated with the insoluble fraction (Figure 1A).
ct gggcct ct cagat t t acccaggcat t aaggt ccgacagct t t gcaagcet act

gagggg

aFedetingdnaivirigd 82 padadtioad)cccat t aacggaggaagcagagct t gagct

a . o o a0
g%’i‘ﬁ’gb@gég%ﬁ'{”&ﬁog Insystioe atAR L s ki c?'a%}éag €48 ccaa
g@arifiged at 20.000g/30 min : S2 and P2 (resuspended in 1/10 vol.)

t at agccgagat ccagaagcaggggcagggccaat ggacgt accagat at at ca

agaacc

OBichlidmpiadier iih BIAC bpegtdig?dReNefgddifigigaggggct cat act aa
tgatgt . o .
a&gtﬁ@zfglé sohuble Gonty L2 4 gr(?cdglé%%dgt(ﬁeae&%? b@gt ctattgtgatatg

LSRAIPTEC §S.3b 3L AARAYORRAEFT AR aaacat ggt ggac

gggcaa

OB G

Wwi1ihno

t Solipbea(Rigated®)t ggat t ccagaat gggaat tt gt caacacgccgecactt gt

t aagct

tt ggt accagct t gaaaaggagccgat agt aggggcagagacct t ct at gt cga

aaac gm&éﬁg%mq’f&ggat acgt gact aat aggggccg

(B
i

IMassic
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ggt cgt aaccct t acggat accaccaat cagaagact gaact acaagcgattta
ccttgce
act t caggat agt ggcct agaggt caacat agt cacggact ct caat at gcgct

tg@cat 15 t at

t Jﬁ%@&ﬁﬁﬁcagat caaagcgaaagcgagct t gt aaaccaaat EQTIEE%?% 8434
gct

t at aaagaaagagaaggt at at ct ggcct gggt ccccgct cacaagggaat t gg
cggcaa tgagcaagtggacaagct agtcagcgctgggattcgcaaggttctt

cgat ?gggta N

é%@g@ rRAGRING R sJrRiliy @8 ccgacagt ccgcgagegeat gegac
gcgecg

oA SE S A ST SAPRRERIEN SLARIRRE G fegoascacoas
ct t ccagt aacacggcggcgacgaacgccgeat gcgeat ggt t agaagcccaag
aaga L . -

aiavggglg ey induginneonditiens cad erligler geees prer iR acee

te%h??@ﬁﬁﬁﬁl@ BUIbE AR 8 ldbdcRbaian Ekanilé RagesotrAgudlionciggag
ggctta

PG 8 ISR LT atoTmgsition efbrealing biffirhgat t t accat acccag

gggt ac
tttccggact g‘c):patg%?gdtacdccccggggccaggcgtgcgctatcccctgact

t% cggd™ssd
t @t fvasEEE Bl Cakge dAsrdogatindgdisudahy dggotanisagy

ggc o . . : .
bl thesofanprendn e b spueraberos ifaedi Thymine asid spaynce
g@@Rhtical to that given above for F4 non-codon optimized.

ct agaat ggaggtt cgact ct cgactt gcqtt ccat cacgt agcacgcgagctg
catcca gaatatttcaagaactgc cgccc

L GAEHEE a8 086aadice okt RgtggCcggaga
act agat cgat gggaaaagat acgcct acgcccggggggcaagaagaagt acaa

a%@gttcagaacatacagggccaaatggtccaccaggcaattagtccgcgaact

9eld AR
gcgt?{:aaatttgggg&89%&&%899&@&&&&%%&9QE{:&WQEES@M&tg
a ogea cgcaagaccttaataccatgcttaacacggta
R LA ON LA O A o e
c @PFE@?%‘@Q%W&FE%‘E%“@&&léﬁ‘é?‘é‘i*lﬁgé&’ggéﬁ%ﬁ%cg

tetgatattgecaggaactacgtetaccetfcaggagecagat gtggatgact

t IJPERAALLLAG0A2 ERICUAGIYITRTA tYRTIAIAIT (HANTAGFAG ESIIAR LARAC
gdig};agtccgcatgtattctccgacttctatactggatatacgccaaggcccaaaggag
aeafETagggeatTEpITagCcgyt Coatanggggc tedrgragedgaygt aurrag
agafgtitaadbattffatigtic@ghbadée it tygégsagnetiyrgantceggbighaaa
48D teagHgHS et apygdRdggE b oieragaaduipitgatiydegget tgtcag

| S d ¥e it asg8Sdgditicitlcasdt MR 20Qa L0 3Oksat
Fgg! @ zggééégga:EESaQé 892tk ddhabtabh§adtygec
5§c€§£2§ 9 899 £gé€%aé88c¥@%é§€y§3 h@gt égcéggiaeegggéaggaagg
caagataagcaagategggecagagaacccgtacaatacaccggtatttgeaataaagaa
aaaggattcaacaaaatggcgaaagcttgtagattttagggaactaaacaagcgaaccea
agacttttgggaagtccaactagggatcccacatccagccggtctaaagaagaagaaatc
ggtcacagtccetggatgtaggagacgcatattttagtgtaccgecttgatgaggacticeg
aaagtatactgegtttactataccgagcataaacaatgaaacgecaggecattegetatea
gtacaacgtgctccocgecagggctggaaggggtctocggcgatatttcagagetgtatgac
aaaaatacttgaaccattccgaaagcagaatccggatattgtaatttaccaatacatgga
cgatctctatgtgggetcggatctagaaattgggecagecategecactaagattgaggaact
gaggcaacatctgcttegatggggecctcactactecccgacaagaagcaccagaaggagec
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opti m sed sequence. Details of the reconbi nant plasm
id: 5 nanme: pRIT15513 (lab nane: pET28b/ p24- RT- Nef
-pl 7 ) host vector: pET28b replicon: col E
tion: kanamycin pronoter: T7 10 insert:

ﬁhiwpﬁg?ﬁ-p 17 fusion gene, codon-optim zed P%!EPZ'@)LPIOOMM
codon-opti m sed gene was expressed in E. coli BLR(DE3)
cells, a recA" derivative of B834(DE3) strain. RecA
mutation prevents the putatitvc production of [|anbda
phages. 15 Pre-cultures were grown, in shake fl asks,
SICCIT L R AAGREPEEC HIREAT (A 2 DRI TACARFF P RERI L AGAGCE g A LRI
Hetgvergiapradetochvaial catanRbBAFIL HIFgeeE bR fagSpagettaa
Ctibtgcesctwegat gt avncagydaBTapedt crg o EhEPAIIF NAICEH29999
@lace asggantt BB agbgdt cdrdcanhaycigaggsddicabapcigagictggsaga
iR at Bgcgd it tirdgtiadaftbkecagysntage atgacetizeakgacct
Rasabct SRk PAIRICASERPEESSIRIt ot av Ohgh i) atAlRgaace

%asssﬂax?@ag%@ séé@ﬁhﬁ;ﬁ@@é&@m@c@mggatcarmﬂslatgatgt

Eri QY Gt AN gakt &Mg%gl&&egttgtgd&&@b%@aa
acc éj%%a g@&%&gg ag ygaéﬂ S éycﬂgaata
gatggg 6g<Fteaac%gga t t a @ tgttaagct
éfﬁ?ﬁ?@%a%t@a]aEEE%%?%ct?afS‘ a?% tegatggege

(qugﬁﬁpg$ﬁgaa3§ga2§g§ ggggﬁg?%gqgﬁqage?g a%gﬁnggccaa
wtﬁaeﬁ@,cCCFtr*f@@ss%ﬁccw%FaE?gﬁ@ﬁF&FF%ﬁgﬁ%t%?“c

fagititonggatatiogser paraItRAacat egLSHIRREE CERAd BRI GIct tageat

sttt enagegcagacaget casagiga@apedadc it aapsr padt 3gfgaacadgct
diateaahbyadgmedgoat SRS JACEIIGRCWBROTHH3339%F Ltggeggcaa
R@E@EBQ@E@@&HE&@&&agEEX@d@%@Eggadt&MnaaggttBt-e patioos

Q@d @@tSﬁéééﬁaﬁ&g%gﬁﬁbﬁﬁggﬁﬁggcbgﬁcﬁgtéﬁbdgageguatgggacgcgccg
Adee §@§§cagatggcgtgggggcagcgtctagggatctggggaagcacggggctataa
cttceagtaacacggcggcgacgaacgecgecatgecgeatggttagaagcccaagaagagy
aagaagtagggtttccggtaactccccaggtgccgttaaggccgatgacc
tataaggcagcggtggatctttctcacttccttaaggagaaaggggggctggagggctta
attcacagccagaggcgacaggatattcttgatctgtggatttaccatacccaggggtac
tttccggactggcagaattacaccecggggecaggegtgegetatecectgacttteggg
tggtgctacaaactagtcccagtggaacccgacaaggtcgaagaggctaataagggcgag
aacacttctcttcttcacccggtaagcctgcacgggatggatgacccagaacgagaggtt
ctagaatggaggttcgactctcgaettgcgttccatcacgtagcacgcgagctgcatcca
gaatatttcaagaactgdcgcccaatgggcgccagggccagtgtacttagtggcggaga
actagatcgatgggaaaagatacgcctacgcccggggggcaagaagaagtacaagcttaa
gcacattgtgtgggcctctcgcgaacttgagcgattcgcagtgaatccaggcctgcttga
gacgagtgaaggctgtaggcaaattctggggcagctacagccgagcctacagactggcag
cgaggagcttcgtagtctttataataccgtcgcgactctctactgcgttcatcaacgaat
tgaaataaaggatactaaagaggcccttgataaaattgaggaggaacagaataagtcgaa
aaagaaggcccagcaggccgccgccgacaccgggcacagcaaccaggtgtcccaaaacta
ctaa

[SEQ ID NO:3]

p24 sequence is in bold
Nef sequence is underlined
Boxeg: nucleotides introduced by genetic construction
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p24- RT- Nef -pl7 reconbi nant protein is detected by
Coonassi e blue staining (Figure 2) 5 and on Western
bl ot . Coonmassi e staining: p24-RT-Nef-pl 7 protein

appears as: one band at 130 kDa (fitting with
c‘gﬁemﬁé?i’:"éﬂﬁ MY 10 MNWtheoretical : 128.967 DaftBREUONRFH
apparent: 130 kDa Western blot anal ysis: Reagents= -

Rabbit polyclonal anti RT (rabbit PO3L16) 15
dilution: 1/10.000 Rabbit polyclonal anti Nef-Tat
(rabbit 388) dilution 1/10.000 Al kaline .

e orokeruzes aseddmelatian to Efnop-codenmptimizsd Merssgplied for the cadon-
dplimtsedbsequentes 500 20 After i nduction at 22C over 19
hours, reconbi nant BLR(DE3) cells expressed the F4
Desdilo Bf Mk redoniBRght plaghhidt evel ranging from 10- 15% of
total protein. In conparison wwth F4 fromthe native
gene, the rather econbpREHSS 13r(tebmeme mETR 8/ p24 RGNt tpd7 )
codon-optim sed gene_j s, slightly sinplified. The mgjor
F4-rel at ed’°5té'ﬁ6t°‘gt &5}2%561 as 25 wel|l as mnor bands
bel ow, di sappresared dofee Figure 2). Conpared to the
B834( DE3) econbi nant strain expressing F4, the
BLR(DE3) SEFEHM®: prg@ﬂﬁq’}‘f’@“ FAco has the follow ng
advant agessrothétgher production of F4 full-length

tein, I, I f nbi. t
bt oduct . 30585 o 20dT GSTE e R GRFORRRA
Exanpl e 2: Construction and expression of P51 RT

t.ed, dan-optim sed . RT) 5 6 .
oo B Gombs e wmr et & Aol BIPE s R T

Pdegiv2&Rs 05 BRIBE3 )Rhdin CR&S mtatior wrevents alfeqmtatitve penduck i of
rieSE! ti n? in the elimnation of RNaseH domain (see RT
G “4ignment in Figure 3).

Pre-cultures were grown, in shake flasks, at 37°C to mid-log phase (As20:0.6) and then
stored at 4°C overnight (o avoid stationary phase cultures).

Cultures were grown in LBT medium supplemented with 1% glucose and 50 pg/ml
kanamycin. Addition of glucose to the growth medium has the advantage to reduce the
basal recombinant protein expression (avoiding cAMP mediated derepression of lacUV5

promoter).

Ten ml of cultures stored overnight at 4°C were used to inoculate 200 m! of LBT
medium (without glucose) containing kanamycin. Cultures were grown at 37°C and
when 0.D.g reached 0.6, IPTG was added (1mM final). Cultures were incubated for
further 19 hours {overnight), at 22°C. Samples were collected before and 19 hours

induction,.

Extract preparation was as follows:
Cell pellets were resuspended in sample buffer (at a theoretical O.D. of 10), boiled and

directly loaded on SDS-PAGE.
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The putative E.coli "franmeshift" sequences identified
in RT native gene sequence were 10 also elimnated
(by codon-optim zation of p51 gene). p51 synthetic

|.gn/ construction: The sequence of the
g\?ﬁ?ﬂ@f‘%‘%m gene was desi gned according to BCEP7005/008434
codon usage. 15 Thus it was codon optim zed such that
t he codon usage resenbl es the codon usage in a highly
expressed gene in E. coli. The synthetic gene was
constructed as follows: 32 oligonucleotides were
assenbled in a single-step PCR In a second PCR the

fsﬂﬂ-PA@Eeﬁ&WeaaﬁMIayalym anmpl i fied using the ends
rs and e resultl QF gﬂgg; s cloned into

&E{? trpgty di 55"'6‘"?)?%1 cquRe 8'F%ction of point
PRARTSNEMp I DEtstEnaatfroR i 12&t@:&lﬂ&)y$3pbtnhsml ye stdrengpGigure 2)

nth icqﬁane was cl oned into pET29a expression
ﬁ% ste recombi nant plasnmid was used to
transforn18834 (DE3) cells. Reconmbi nant protein
characteristics: P51 RT nucl eotide sequence 25 at
t act
gt ccgat ct atanadcgdniagapt4R THef-pHagotdmapesagggat g 60
gat 09t ceaaaggt caage ol gRs o ATIRRARYARIALLIARIRRRYt ©
tt gt act gaaat ggagaaggaaggcaagat aagcaagat cgggccagagaaccc

gtac 180 30 _—
aatacaccggtatttgcaaP%%gﬁgﬁﬁﬁhggafFéggzgﬁ%ﬁ?ggcgaaagctt
gtagat 240 MW apparent: 130 kDa

tttagggaa aac cgapacccaagacttttgggaagt ccaact aggtatc
ccacat 300‘5’“’a %?91%%5

ccagccggt (ragageagaagRaditpgytiondt agi RT (gt POHYGRgacgca
tatttt 360

agtgtaccgcttgatgaggacttccgaaagtatac@ﬂE@W¥e%8{%Raccgagc
at aaac 420 - Rabbit polyclonal anti Nef-Tat (rabbit 388)

aat gaaacgccaggcatt cgct at cagt acaacgt g ct ggaag
gggtct 480 34 WO 20061013106 PCT/ EF’%B@ %@gg&

ccggcgat at t t cagagct ct alkghephaghitatdogmpae aiti- cabha astbody.
aatccg 540

gat at t gt aat t t accaat acat ggacgat ct ct at gCJEF Yda%k ct agaa
at ftef @idudiQ at 22°C over 19 hours, recombinant BLR(DE3) cells expressed the F4

GR05aL 9e6! S99 LL9B99RES 1 BIISTARALRNGR! { coat aaggcet ¢

cccgacaagaagcaccagaaggagccgccgttcctaaagatgggctacgagctt

§§§¥@ﬂﬁ%@bE%%ﬂag?dﬁ?%ﬁ?ﬁ F&g‘gagggbamgyg%§gggggg8 the

&aﬂ@ﬁdptlﬁﬁ@d gene is slightly simplified. The major F4-related band at 60 kDa, as
G a3 E1. 20 60 ARISLI TG AR LSRBALA L esRASE
recombinant strain expressing F4, the BLR(DE3) strain producing F4co has the following
advantages: higher production of F4 full-length protein, less complex band pattern of

recombinant product.
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cgacagcttt gcaagct act gaggggaact aaggct ct aacagaggt cat ccca
ttaacg 900
gaggaagcagagct t gagct ggcagagaat cgcgaaat t ct t aaggagccggt g
“\9899&{ oTA s PCT/ER2005/008434
tatac acgacccctccaaggaccttatagccgagatccagaagcaggggc g
ggccaa 1020 10
t ggacgt accagat at at caagaaccgt t t aagaat ct gaagact gggaagt ac
gcgcgc 1080 at
gcgaggggct cat act aat gat gt aaagcaact t acggaagcagt acaaaagat
tact 1140
dbtagadd 2t Sonsfrydioa hgd gxpessipact PELRIA(trunerieh codoncaptimised
aa 1200
gggaaacat ggt ggact gaat at t ggcaagct acct ggat t ccagaat gg
gaattt 1260 gtcaacacgccgccgctggtaaaact cct cta taa

oG RPN O g e
mamﬁmﬁawmmw@sﬂMEEMthmﬁgﬂdmama

gﬁ%@%&%@% KLVDF RELNKRTQDFVEVQLA

SVPLDEDFRKYTAFTI PSI NNETPGI RYQYNVLPQGNKGSPAI FQSSMIKI LEP

%%ﬁ%ﬁ%&&%@%ﬁ&a&ﬁﬁ%%ﬁz& R

ZeBorEliimagd by codon-optimization of pS1 gene).

DKWIVQPI VL PEKDSWIVNDI QKLVGKLNWASQ YPG KVRQLCKLLRGTKALT

EVI PLT 300 25

EENEy Bl AR daCERYPIBAHPSKDLI AEl QKQGQGOWTYQ YQEPFKNLK

TGKYAR 360

NRGAHTNDVKOL TEAVQKI TTESI VI WGKTPKFKLPI QKETVETVWTEYWQATW

| PEWEReneef ety pASgas ¥as faimned sopwdinglto Bgolppndes usage.
uQ it g%&ﬁ)n 0 &:E%E’d@@ﬁth%fmg Bh h§i§§ %@éﬁtﬂéﬁ%é &don uddge in a

ea

Sln I NS rypto tation
i lnghlmmwdtg@m indrelir Tbmsﬂy?hehwp WAy %ﬂnstn@wgﬁhfollows 32

R L i —
mﬂmsamsq@wsmgwle@x primers pastihe resuBmRGRprpdiecs ppsseloned
fo LPE?%‘M 85 5kAMdlaf z}su i, e e‘? E&%&h&%ﬁ oﬂﬁ 844 fhtroduced during

ity were e I n paral e to RT/ p66
megg{mheg;p} the p54 jsypthetic gene was cloned into pET29a expression plasmid. This

recombinant plasmid was used to transform B&834 (DE3) cells.

Recombinant protein characteristics:

PS1 RT nucleotide sequence -

atgagtactiggtccgatctetecgatagaaacagttteggtcaagettaaaccagggaty 60
gatggtccaaaggtcaagragtggocgotaacggaagagaagattaaggegetegtagag 120
atttgtactgaaatggagaaggaaggcaagataagcaagatcgggeccagagaaccegtac 180
aatacaccggtatttgcaataaagaagaaggattcaacaaaatggcgaaagettgtagat 240
tttagggaactaaacaagcgaacccaagacttttgggaagtccaactaggtateocecacat 300
ccagccggtctaaagaagaagaaatcggtcacagtectggatgtaggagacgcatatttt 360
agtgtaccgettgatgaggacttccgaaagtatactgegtttactataccgagcataaac 420
aatgaaacgccaggecattogetatcagtacaacgtgcteccgcagggetggaaggggtet 480
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5 p51 expression level: Induction condition: cells
grown / induced at 37C (+1mM PTG, during 5 hours.
Breaki ng buA er: 50 mM Tris/HC, pH 7.5, |mMVEDTA +/-

I . stern bl ot analysis: Reagents: - r
p%%@#&?ﬂ?anti RT (rabbit POSL16) (dilution: 9@?%”"5’“"““
000) 10 - Al kaline phosphat ase-conjugate anti - rabbi t
anti body (dilution: 1/7500) Cellular fractions
corresponding to crude extracts (T), insoluble pellet
(P) and supernatant (S) were run on 10 % reduci ng
SOSIFARCEL t YeRpPE LR RESREE 2B ACH bIRSSPEE CEAPFRAFIGRT S >4 ?
\Bias b gt aBt BIacC R tRARREIIACOR B SCLRF G PASR PTIESS FrApaagbtqae 600
RagcétkmcdOsagh t tarcghagiaaygtapcanetacbseatgsdgcdticghierct 660
tdaagaddrahaghce nyatichorcdeGht tdesnadmitbapBlacang- gy68tccg 720
a0k £htigat&ftaehoSdyat Sshitpt bofrgabadba) rcBdmofgtiahgtgat 780
r2¢ QAR A2PLgt BEOLUHE BadtRGBad RGOV SR U radrchbgcathulpdte: 840
fd Sgé&latéé;la)gcggcéé‘ag é&ﬁ%t@&@g@@@ia%cggﬁﬁtEh@wcﬁtQAacg 900
é £5akd S‘étg% ag%%t/& b SEUTRL ARG RS RHRhBSag 960
atac i %gc %tﬁg L;gtcc% a£§é§5§&é&g§9@éa@a 1020
rﬁ?lg??%te?ﬁa gabtatta]: aagaacc tl%(: ag t %. Lgﬁ’ g@&ta@gcgcgc 1080

SRR T R aa%’%% SEadfGat blet 1240
e ERFHRIAE HERRRRE Y99S ‘éca(agﬁm e ﬁag%‘hagaaggaa 1290
|areGee9sAC= SICPI o8 per LAIEARE PRt TRy 2eDT PRt 1260
latcharacgicEac RFTYIEARE 2 pRoBeekaStA3Cdndi t i ons. After 1302
t (=20 Yy NOSk] sanpl es were cent ri fuged at 20.000g/ 30

m nutes, generating S2 and P2 (p2 1is resuspended in
IHok@sV Qniho- a3 43 6i ndboda/ B I 6t RCEPERABEELG08434

After freezing/thaw ng of soluble fractions (Si),
prepared under reducing as well as non- reducing

Camind-beidseqloe0t pS1 and p66 are still recovered in
sol ubl e (82) fraction. Only 1%is found in the

PSSP 6 R TETY SYHRXPGMIIAKY KQWPLE HBKFXALVE TG TEHEREGE ISKTGRENRY | ¢ 60
%P%ﬂﬂﬂﬁgﬁkﬁ%%ﬁﬁﬂh%%%ﬁi pibhéLiaikseoeoveba 7 120
SVPLDI%SFR%AFTI PS INNETPSIERYQYNVLPQGWKGS PATFQSSMTKILEPFRKQNP 180
DIVIYQYMDDLYVGSDLEIGQHRTKI EELROHLLRWGLTTPDKKHQKEPPFLEMGYELHP 240
DKWTVQP IVLPEKDSWTVND IQKLVGKLNWASQIYPGIKVRQLCKLLRGTKALTEVIPLT 300
EEAELELAENREILKEPVHGVYYDPSKDLIAEIQKQGQGQWTYQIYQEPFKNLKTGKYAR 360
MRGAHTNDVKQLTEAVQKITTES IVIWGKTPKFKLPIQKETWETWWTEYWQATHIPEWEF 420
VNTPPLVKLRPAS] 433

[SEQ ID NO:5]

%’

Boxes: amino-acids introduced by genetic construction.

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

Length, Molecular Weight, Isoelectric Point (IP):
433 AA, MW : 50.3 kDa,, IP: 9.08
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The doubl e fusion proteins were constructed with and
wi thout linkers. The linkers ained 10 to decrease
potential interactions between the two fusion partners

follows: Nef SGGG P17 and pl7 S
égggﬁ%ﬁﬁﬁﬁi pl asm ds construction: 15 pETZSE§§@?£mTym&”4

expressi on vector: Nef-pl7 fusion gene was anplified
by PCR fromthe F4 reconbinant plasm d. The PCR
product was cloned into the internediate pGEM T

cl oni ng vector bsequently into the pET29a
PRb LHUEISIR lwé%‘%P%”z@Hs *pET28b/ p17- Net expr essi on

R L Mressidf ievg%ﬂg re\é@rﬁblﬂm Hoﬁén?gah.h%t? el A0t d) & fatallel to

récomnbl nant plasmd. The PCR product was cloned into
tﬂiﬁﬁ6mmumwgmwame PGEM T cl oni ng vector and
subsequently into the pET2Sb/ pl7 expression vector,
as a Ctermnal in frame fusion with the pl7 gene. 25
[PET 2xpressionleveliker - p17 and pET28b/ p17-1i nker - Nef

DARIBSSoRi%E %Ez&%f gmw,ﬁf zkgucb@amﬁc ?# mm)caﬂh@q Hotfs.
fhe hexapepti d

exapep Il nker inserted between

Npxeakingchuffery 54 '@éﬂ B/ B p €r5sf QM &l-dmMEdEq

Wug@ggag§h§,5y5|ng t he "GEneTallor Slte Di rect ed
Mut agenesi s h%stenT Invitro en) 200610 06

ﬁ@x&aﬁzoosm :mdmmm ‘fﬁ’Pé{Jéﬁ) Dicion: 100¢

character i -S}lktgﬁe flﬁﬂ:‘sg-co a?&éﬂﬂ%b#&t&h&dy (dzlutwn I 7500)
| soel ectric Poin 17 ( ﬁned

N
irllulgpfraptipmscorrespo n%wrzeﬁe Py inselaepe! ‘ﬂ{@ aﬂ‘%‘&sma‘m

ﬁ%w%%nQO%u&E sOS-$AGELO pl7-Nef (named PN): 342
M 38.7 K $.77.19 pl7 SGIG Nef (named PLN):

34é AA, MW 39.1kDa, IP: 7.19 Ami no- aci d sequences
AR b CoGhisEE sBRed £l 6REWestérm Hedt (Hute B) edreRigh ebepression

Se guence

RE BabtIp0%eas g reatainbu ok dghehes far fut et PaE¥ygaa

agaatg 60

acgagct gagccagcagcagat t a {C agacct aa
é‘g)ab%{l %ﬁ_lz%xd%% pr%teu?s (alger 5% lgn%lglct%% %t %(‘;’8% %8\% otf tCh% rg:om%mg:%
products were recovered in the soluble fraction (S1) of cellular extracts {See Figure 4).
When expressed at 30°C, 99% of recombinant proteins were associated with the soluble

fraction (data not shown).

The p51 Western Blot pattern was multiband, but less complex than that observed for .
P66.

Solubility assay

Solubility assay: Freezing/thawing of Soluble (51) fraction (Shinduction, 37°C)
prepared under reducing (breaking buffer with DTT) and non-reducing conditions. After
thawing, S1 samples were centrifuged at 20.000g/30 minites, generating S2 and P2 (p2 -
is resuspended in 1/10 vol ).
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Ggagcaat cacaagt agcaat acagcagct accaat gct gctt gt gcct ggcta
gaagca 180

g‘?gg@g%gﬂ%aggaggt gggttttccagt cacacct caggt acct I’é'ﬁ%&%&s‘;(%&ts:l

Tacaaggcagct gt agat ctt agccactttttaaaagaaaaggggggact ggaa
gggcta 30D
ﬁutcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaa
ggctac 3

ﬁfee&eegaefﬂeagee@efeewa'e fegtices Y yarergtd gris v dpe vt pa oe
trbduBia céhdRiodS, 99% of p51 and p66 are still recovered in soluble (S2) fraction. Only

0L 401 265R0C1 201 2065 hAPAGKASR B f0ac0asgccaat asa

Aacaccagcttgttacaccctgtgagcctgcatggaatggatgaccctgagaga
gaagtg 540
Tt agagt ggaggt t t gacagccgcect agcat t t cat cacgt ggcccgagagcet g
Qﬁtaﬁﬂ?pﬁ: 10 onstruction and expression of p17-Nef and Nef-p17 with or without
actt caagaact gcaggcct at gggt gcgagagcgt cagt at t aagcggg
d’@g@"aa 660
Ttagatcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaa
ttaaaa 720 3
o6 oohin G BOIS UGS it 3 Wi et The s
tth ag@dcase/fdiential interactions between the two fusion partners and are as follows:
Acat cagaaggct gt agacaaat act gggacagct acaaccat ccct t cagaca
ggat ca 840
Gaaganet{G8Qg6GPER ahéh BB
aggat a 900
Gagat aaaagacaccaaggaagct t t agacaagat agaggaagagcaaaacaaa
agtaag 960
Aaaaaagcacagcaagcagcagct gacacaggacacagcaat caggt cagccaa
Recombinaptplasmjdseonstypetion: | SEQ | D NO: 6] Nef-pl7 (NP) 40

I\/GGKV\BKgg\H%T}/ RF’R xpreSSIEnAWGAASRDL EKHGAI TSSNTAATNAA

QEEEENSEPN TRGMPLRP WEY 46ipANiBl B PCRENGChERS teeSapmaDpleuidy
12 . \ ) .

R PR PR e B RN A B Havo

dBito tB8pRII92 BX1G¢s6ib8 ¥&8rPCT| EP2005/ 008434

Pegefaaccct ct at t gt gt gcat caa

- LEWRFDSRLAFHHVAREL HPEYFKNCt t k4 GARASVL SGGEL DRWEKI RLRPGG

KKKYKLK 240
H VWASREp ERE#H/PIPNERPREaRIV B QPSL QT GSEELRSL YNTVATLY

CVI 00 EIK EE

340 (\SFS B EPRTo8 SBEGR R B A ALY Pe R

qeditti wasened intocthe intermediiaé pGEMLB clowing secton aibdudisequently into
the pET28b/p17 expression vector, as a C-terminal in frame fusion with the p17 gene.

» pET29a/Nef-linker-p17 and pET28b/p17-linker-Nef expression vector:

A 18 bp DNA fragment coding for the hexapeptide linker (GSGGGP) was
inserted between Nef and p17 fusion partners, by site-directed mutagenesis (using the
"GeneTailor Site-Directed Mutagenesis System", Invitrogen).
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P17- Nef nucl eoti de sequence: 10
At gggt gcgagagcgt cagt at t aagcgggggagaat t agat cgat gggaaaaa
attcgg 60

§g§3§§%%§%9gggaaagaaaaaatataaattaaaacatatagtangEﬁﬁaﬁﬁ&m4

Ct agaacgat t cgcagt t aat cct ggcct gt t agaaacat cagaaggct gt aga
caaata 180

Ct gggacagct acaaccat ccct t cagacaggat cagaagaactt agat catt a
tataat 240 15

Acagt agcaaccct ct at t gt gt gcat caaaggat agagat aaaagacaccaag
gaagct 300
Reeqelinantprotgigarastegistietaac aaaagt aagaaaaaagcacagcaagca
gcagct 360

Gacacag § 26 AdeRASFALIghE VsrRAMR FoRft giFyJacaggcct at gggt
ggcaag 420

Tggt caaaa C gt aat gagacga
Tagt caaaaaqcRe) Bl RIAISHOAROAR RIARSHRRRADaA! 030200

Coageageadal soamIRFAGAASANER P IRORE AP 3RG RBE 2 oPRPC2

atcaca 54

A
A SRR AR g ac o

Gaggtgggtttt acacct caggt acctttaagaccaat gacttacaag
gcagct 66@17{GSGGGP-Nef (named PLN): 348 AA, MW: 39.1kDa, IP: 7.19

Gt agat cttagccactttttaaaagaaaaggggggact ggaagggct aatt cac
tcccaa AZfino-acid sequences and polynucleotide sequences:

Cgaagacaagat at cct t gat ct gt ggat ct accacacacaaggct act t ccct
YRS A8Plectide sequence
Cagaactacacaccagggccaggggtcagatatccactgacctttggatggtgc

gtcaaaaa tagtgtggttggatggcctactgtaagggaaagaaty 60

?g % %ﬂg e 939%89&&%%99&59@@&%%9%@%
acca cc [d a ca 180
e éézi%gg%z AR O T Roa

Tﬁ?@%@&g@%ﬁ@&éﬂ%&f&&?w%EW@@%@@%@?a%%&%g&& at’?
PE ECRRY CT O I AR IBGER Rt CT OBt aiEgaf £ 24028 casg R A -ARe f 360
@Ecgctgattggcagaactacacaccagggccaggggtcagatatccactgacctttgga 420
NVEARAS YL SR DRWEK R REBEGHICY Mdtdb v SREL ERPAYIIRCIRBE TS 0
Eﬁfixaagﬁﬁtgttacaccctgtgagcctgcatggaatggatgaccctgagagagaagtg 540

b ETSEEFA R ¥YHIMAGE MRV doh KEF AL EAYEBEAREEK 0 0

a£5¥¥%%tégégé%étéﬁ%&ﬁé@&%%%ﬁb&é% agagcgtcagtattaagegggggagaa 660
s CUCANSBRLHGN T 1800 aaza 720

R e,

ct Wtcﬁmm RPEV Eﬁ%&%’%ﬁttvﬁ?%a %séo

§&§atﬁ?§E§?ﬁﬁS°ﬁE9 gctttagacaagatagaggaagagcaaaacaaaagtaag
Aaaaaagcacagcaagcagcagctgacacaggacacagcaatcaggtcagccaaaattac 1020
Taa 1023

[SEQ ID NO:86]

Nef-p17 (NP)

MGGKWSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGATTS SNTAATNARCAWLEA 60
QEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRROQDILDLWIYHTQGY 120
FPDWONYTPGPGVRYPLTFGWCYKLVPVEFDKVEEANKGENTSLLEPVSLHGMDDPEREV 180
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40 Box: am no-acids introduced by genetic
construction. pl7 sequence is in bold. 39 WO
2006/ 013106 PCTI EP2005/ 008434 Nef-1i nker-pl7
nucl eoti de sequence:

AVQFMOILNG ot ggt caaaaagt agt gt ggt t ggat ggcct act BEHERRJHUYs4se
agaatg 60

Agacgagct gagccagcagcagat ggggt gggagcagcat ct cgagacct ggaa
aaacat 120 5

agcaat cacaagt agcaat acagcagct accaat gct gctt gt gcct ggct a
ggaé%pgRg{gﬁnvaggLéiﬂrFquEEﬁGAéiSVLSGGELDEhEQ%RLRéLé%KKYé%i 240

GaVRERE RERFAYY BGJET § HEIROT LA GP S BERFGYN BT EFEFac cH0
&t gerKEAPAKY EEEQNKSKKKAQQAAADTGHSNQVSQNY 340
TsegaggQagct]gt agat ctt agccact tttt aaaagaaaaggggggact ggaa
gggcta 300

At t cact cCoRRcaRNGasaRRARbALETE Badkicgh@@alont accacacacaa

ggctac 36Gef sequence is in bold.
Tt ccct gat t ggcagaact acacaccagggccaggggt cagat at ccact gacc

ggfq% a‘é%laeé’gf‘ agt°accagt t gagccagat aaggt agaagaggccaat aaa

R A

gaaiﬁqjcsqggggaaagaaaaaatataaattaaaacata agt aagcag

TtaZragoatapgeot Rt ageage ee ot a e SRS F BRI CORERRTAG e t 10

@aggggga@@ﬂhcaaccatcccttcagacaggatcagaagaacttagatcattatataat 240
Gagdtactrhaaatanat ptayet tgeraiue tEEpgg §rIppoe crcnagggtagsagiP o
gﬁ@édﬁiaﬁﬁﬁhgaggaagagcaaaacaaaagtaagaaaaaagcacagcaagcagcagct 360
Ghoid296648000a0RAGt AgRtEHAIYAgARAACAIICC 08t dINRgYEEaY JERO
G988t ad g ab®gtggt tggatggectactgtaagggaaagaatgagacgagetgag 480
rR2GAR-aLARRLEARRAGAI v Ol Rfag885R3RHEA0MA BgsdREAGEA! TS0

%% %ﬁﬁ? goa: ctaccaat ctgcttgtgccégsctagaagcacaagaggaggag 600

g ctaCradadatel cdoadqde d-a0apanat Akl adaiadct dso
?&E%ﬁces%:c:%ggai“g A e e AT AT a0 B acss,

&?ETgﬂFag tbgattt gatctactacacacaaggctacttcccty

?@9@%@@3?%&@@%&%@5%&3%&8%@@&5@%@8F?glté’ 5R5Pagat 480
@ggﬁﬁﬂycggmpgagccagataaggtagaagaggccaataaaggagagaacaccagcttg 900
CagCTES HOtIRII0 L SRR IO Sa Y IRE A0 EIRVGIRIRATG T E LRIRTEIHFICc as0
ay cemtagt ORir t3fcBaygh vrggtamaabigraciacaiG4dgadt8ECr4@a 1020
Mexddrkablef - | i nker-pl7 (NLP) 25 1029

KBERVOAPTVRERVRRAEPAADGVGAASRDL EKHGAI TSSNTAATNAA
CAWLEA 60

VTPCNPLRPNWYKAAVDLSHFLKEKGELEGLIHSQRRQDILDLMV

YHTQGY

@%ﬁ LM R RLR G MU e SRR Bl Bl MR o0

SEELRSLYNTVATLYCVHQRIEIKDTKEALDKIEEEQNKSKKKAQQAAA 120
DTGHSNQVSQNYLDRBMGGKWSKS SVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAIT 180
SSNTAATNAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQ 240
RRQDTLDLWIYHTQGYFPDWONYTPGPGVRY PLTFGWCYKLVPVEPDKVEEANKGENTSL 300
LHPVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC 342
[SEQ ID NO:9)

Box: amino-acids introduced by genetic construction.
p17 sequence is in bold.

39



10

15

20

25

30

35

40

L EVVRFDSRL AFHHVAREL HPEYFKNC3 SGGGPMGARASVL SGEEL DRVWEKI RLR
PGEK 240 30
KKYKLKH VWASREL ERFAVNPGLLETSEGCRQ LGQLQPSLQTGSEELRSLYN
TVATLY 300

CRIRITKEAL DKI EEEQNKSKKKAQQAAADT GHSNQUSQNY- BB 05
(SEQ I D NO 11) Hexapeptide |Iinker 35 Box: am no-acids
i ntroduced by genetic construction. P17-1inker - Nef
nucl eoti de sequence:

At gggt gcgagagcgt cagt at t aagcgggggagaat t agat cgat gggaaaaa
atefc hinkeg-dy nucleotide sequence:

Tt aaggccagggggaaagaaaaaat at aaat t aaaacat at agt at gggcaagc
agggapgtafgtggtcaaaaagtagtgtggttggatggectactgtaagggaaagaatg 60

Gagaangabiaggagidayat gnigygevdgghicaaaaseacayaarggedetagh20

GRAgt#atk8BPaagtagcaatacagcagctaccaatgetgettgtgectggetagaagea 180

Qtagg Q@%eggg%tt@s@éetg@aggmge@égtaga:agaagﬁ@gagw t a0

/mg; ggmagiéiﬁcﬁ%ttaaaagaaaa%%ﬁiéé%ﬁéé%%&iaa?°

1 60

fga:% yg c%g Qgéa iga é% gg%ggéaﬁéttgga 420

ggc aé%%ggagccaga aag 8&‘9&%@99&%@8&3&9 ¢ QBO

c coet t 540
g%age‘fg‘iggggéi?;%iéa%‘;i%é%éiigéﬁééﬁééﬁiﬁééic TR !

G‘gﬁ%é@%g@%@é@ﬁ%ﬁ?%&ﬂ%‘tﬁgﬁgﬁﬁcﬁéF?%&F%ﬁ?@f’%‘&‘fagt 8“

a@gggagagﬁgggggagaattagatcgatgggaaaaaattcggttaaggccagggggaaag 720
Agaatyaras guper et aguHysasRragege gy srafeagRHicoregdyac 0
(AygasgdréBgtragaaacatcagaaggctgtagacaaatactgggacagctacaacca 840
Aprcat gRgsgRitecagaaghapcaat atagcagsitacagabgasd gttty c 800
tigﬂ%%écéﬂégaaggatagagataaaagacaccaaggaagctttagacaagatagaggaa 960

Qé‘&aac%gQgéif—aggmgséagﬁga&g&gaﬁdtgamgga@@ageﬁﬁ tazo

aaattactaa 1041
C&ls a}@agglgcagct gt agat ctt agccact tttt aaaagaaaagggggga
Gggct aat t cact cccaacgaagacaagat atcctt gat ct gt ggat ctaccac

G@ftft”&b‘t"fedfce%ba@’f-@bcagaact acacaccagggccaggggt cagat at cca

ctgacc 840 10

THGRFYaX SV P TRERMRRAEE ARG M SRPAB ARG AP AEPG TH A

G EERUG 0 PQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRODILDLWIYHT: 120

GoEyaN BEER G URNPLIT FEHAYRT AR RPDYVERME CENTIS HLER)VSAHENRRPEREC c 180

JBg&EgDS G HEVARELHPEY FKNRGSGGGPMGARASVLSGGELDRWEKTRLRPGGK 240

G&m%imaﬁmMﬁQmaqumemmm gaoo
sRakrelbarageaci@eora 1047 [ SEQ | B4s

Naﬁﬁil%ﬁ]m],@ Riy-1li nker- Nef (PLN)

Hexapeptide linker
Box: amino-acids introduced by genetic construction.

P17-linker-Nef nucleotide sequence:

Atgggtgcgagagcgtcagtattaagcgggggagaattagatcgatgggaaaaaattcgg 60
Ttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggag 120
Ctagaacgattcgcagttaatcctggectgttagaaacatcagaagge tgtagacaaata 180
Ctgggacagctacaaccatcccttcagacaggatcagaagaacttaga tcattatataat 240
Acagtagcaaccctctattgtgtgcatcaaaggatagagat aaaagacaccaaggaagct 300

40
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MGARASVL SGGEL DRVEKI RLRPGGKKKYKLKH VWASREL ERFAVNPGLLETS

EGCRQ 60 20
LGALQPSLQTGSEELRSLYNTVATLYCVHQRI El KDTKEAL DKI EEEQNKSKKK

A 120 DTGHSNQVSQN DR
S’%@EQ%KSSWG/\PTVRERNRRAEPAADG/GAASRDLE 1 BGT/EP2005/008434
KHGAI TSSNTAATNAACAW. EAQEEEEVGFPVTPQVPL RPMTYKAAVDL SHFLK

EKGGELE 240

GLI HSQRRQDI LDLW YHTQGYFPDWONYTPGPGVRYPL TFGACYKL VPVEPDK
VEEANK 300

(NG 8t 4 AdRVEIA4GH BRREREA PARFTISRE AR AV B EPEARRCA S A 360
Zh.chSigQakBrdyOrd Bdaddeagrop ahatdak FraacaBInet 9gt av99BEdds 420
iR eotitgedtdncagenriticga NS dgigthgUragat G- cCantateangsas 480
Rk ES6daQBagtit ghbdcaat dgcaph Codipitgbgmicapss takfdgaantggd=0 540
|ﬂaﬁggfé‘gaggﬁkﬁ:cta@&igtbgﬁmicﬂgéﬁgcﬁhéﬁalﬁ§ctl§i:ftegii:§&ﬂ:lﬂ§§&aat 600
gL &g Eégadg@gé)@f tekt&gtbacdedratghrablef r yangaeed ngeo
{eloaL S i G E&&a%é&&&@@ﬂa@@a@dﬁ@gﬁﬁaﬁ%%aby720
w@ac'ﬁctl c‘%lcgg aa écga at t%a?‘ttcet @E tgk:géé’ég:acacaa 80

ca%aﬁ %9%{%@“&94%? s 8;4%%84@
A’&%&Fﬁ?@ BRYES ﬁ%‘f%?@ R@fﬁ ""a%"ca%%‘iaag? b aTh taag/a 290
(‘%ﬁasaw&ﬁccaq%@ Bhacagqe SEAURgALIatgatootgatada 960
Fﬁ@ﬁsmwmﬂsﬂttgAgaquagwggﬁeatq%Cﬁﬂj@?s“@agﬁg?tgp1920
drgcpaduonaet fopggardacia h and w o |inker, are
ebgEReTs a@:a2) a high level (10%total prote| ns). 5 1In
the Western blot: the four double-fusion constructs
present a nulti-band pattern, but |ess conplex than
what 1 waserobsereed for F4. \Wen expressed al one, the

Nef and pl7 proteins present single band patterns.

%dﬁh@&s%éﬁﬂr%@kﬁ&dﬁ@&nﬁYﬂxﬁﬂ%Smﬁn?MPHEi.E'L(sEbB:RQI 60
a?%g@gﬁ ﬁﬁ.‘ﬁlé}.. +HAKEEcRER A STk DR TERFONkEEkKABbAAR 120
Sk

=]

R el rpaNpEvEhhErAIE 180

FEE;I%JAIHCEW)/ g?% Ealgglpg %gw L R%AES NS40
Pl R s s e R v VrSEriKvREx 300

| GRS BeH Py L@ BDPEREHERRRSSRLARHIVAREHERYEKNC B oakjng 248
bIFEReED NOORMITi s/ HAO pH 8, 50 mWNaCl, | mVEDTA

Hexapeptide linker
Box: amino-acids introduced by genetic construction.

Comparative expression of Nef-p17 , p17-Nef fusions, with and w/o linkers:

The four recombinant strains were induced at 30°C over 3 hours, in parallel to F4 and
Nef producing strains. Crude extracts were prepared and analyzed by Coomassie stained
gel and Western blotting.

Western blot analysis:
Reagents: - rabbit polyclonal anti RT (rabbit PO3L16) (dilution: 1/10,000)
- Alkaline phosphatase-conjugate anti-rabbit antibody (dilution: 1/7500}
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Fresh cellul ar extracts: Cellular extracts were
prepared (under non-reduci ng conditions) and fractions
20 corresponding to crude extracts (T), insoluble
pellet (P), and supernatant (S1) were analyzed on
CWQﬁﬂgﬁéﬂ%gtained gel and Vestern blot. As i|F§EFF§F% 8434
in Figure 7 on Coonmssie stained gel and Western bl ot
al mrost all Nef-pl7, pl7-Nef, as well as Nef proteins
are recovered in the soluble fraction (S) of cellular
25 extracts. For F4 construct: 5-10% of reconbi nant
protein already recovered in the pellet fraction.
CaNfhdaied NSrigurbl] NaGuP bR S 17N Pusions Stith et /6 Bileg drear €
hi ghl'y expressed %> 10% of . total protein). P 17- 42 WO
zopessed rdugtdeve]l EP%0n) BoBsM  Nef and Nef-pl7 fusion
proteins are nore soluble than F4. Both present a |ess
conplex WB pattern. 5 Exanple 4: Construct.ion, and

dR el exeamblot: fs faur ipubinBpiop onsirisie fresenta dtizpany palle but
M&dsehfPeRthat (hat Féhs bBeA=ERTor PHSWHEA exprekded alons, theNwthad p17
the Methionine at position 592 is replaced by a

\pFatpinepresent singheband BeffeS- i s a put ative i nternal
transcriptional "start" site, as supported by

i v RSP T o N g e AR et
tftiﬁhdmﬁ%fse&éolwilxighﬁﬁrﬁmﬂembgnd at 62 kDa 10 present

in the el uate sanple starts at methi oni ne 592.
Methionine is replaced by a lysine: RMR - RKR The

RKR nmotif is naturally present in dade ART
sequences. 15 The inpact of this mutation on CD4-CD8
difpband phiNefsolnbilitviagsdy: - one HLA- A3 CTL epitope (A*
3002) is lost, but 9 other HLA-A3 epitopes are present
in the RT sequence. - No hel per epitope identified in,
tMefp17 eyl wliT-Nef pidResovarbinduocd, ip paraldd] to kdvmd ANef produqingsirains.

il o e B

Breaking buffer: 50mM Tris/HCI pH:8, 50 mM NaCl, ImM EDTA

Fresh cellular extracts:

Cellular extracts were prepared (under non-reducing conditions) and fractions
corresponding to crude extracts (T), insoluble pellet (P), and supernatant (S1) were
analyzed on Coomassie stained gel and Western blot.

As illustrated in Figure 7 on Coomassie stained gel and Westemn blot, almost all Nef-p17,
p17-Nef, as well as Nef proteins are recovered in the soluble fraction (S) of cellular
extracts. For F4 construct: 5-10% of recombinant protein already recovered in the pellet
fraction.

Conclusions:

All double fusion constructs tested are highly expressed ( > 10% of total protein). P17-
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Lengt h, Mol ecul ar Wei ght, Isoelectric Point (IP):
1136 AA, 129 kDa, IP: 8.07 Nucleotide sequence: 30
at ggtt at cgt gcagaacat ccaggggcaaat ggt acat caggccat at cacct

?@ggg(iﬁ e g9t aaaagt agt agaagagaaggct t t cagcccafSHEFHAY He434

cccatg
ttttcagcattat cagaaggagccaccccacaagatttaaacaccat gct aaac
acagtg 43 WD 2006/ 013106 PCTI EP2005/ 008434

g gga AL 5 Rl S BRI BB AR e aa

twpgatkedgagt acat ccagt gcat gcagggcect at t gcaccaggccagat gaga
gaacca

aggggaagt gacat agcaggaact act agt accct t caggaacaaat aggat gg
at gaca

BBl ot S SR ANARE! ) RS9 38 oot 0902
FAA N rgltand fdtioh off tAQELGRARTAGE Nci-p 1 D Fasich wlspaihe dpgaamt at
aaagaa_ ., GC . . e e .. e
sl R drerlerd by adogye-(isehioning s A AU R TEL RS Hippgnal
a'ead" site, as supported by N-terminal sequencing performed on a Q sepharose eluate

e PR A SRS RNAR AR 90 AR IR SR RGP Bk

Fedsattin tha Qoshgtadainglpgaee agngljorincii2t agaagaaat gat gacagca
tgtcag ggagtaggaggacccggccat aaggcaagagtttt catat

gccccattagccctat 10
(M aBisfihgls déplaed BpaBtine FAGR cR BERATHORKR giiotif Baamgilly pesean in

at ggce
éﬁﬂggé&ﬁ%f’ﬁ@%‘ﬁ%faaat aaaagcat t agt agaaat t t gt acagagat ggaaaa
ggaagg

aaaatttcagaaatt c at ccat acaat act ccagt at tt gccat
gl'ahﬁgra%act ofa tl?is mutatigrslJ gn 8]59—%?)% ep&opes was eva]%ate&: 9 9

a2 0GRV TTA plt6a A2 300D) it AGOY biheriayIBCpitoyits ar@Pagent
aact ca
aga@ﬁ?ﬂ@ﬁﬁﬁﬁﬁﬁ?tcaattaggaataccacatcccgcagggttaaaaaagaa
aaamb Belpd epitope identified in this region.

agt aacagt act ggat gt gggt gat gcatatttttcagttcccttagat gaaga
cttcag

gaaat at act gcat t t accat acct agt at aaacaat gagacaccagggat t ag
Reaxdmbinant protein characteristics:

gt acaat gt gct t ccacagggat ggaaaggat caccagcaat at t ccaaagt ag

S{g-téﬁggtedﬂﬂé&?@ﬁt' g pe:2aa)y Nefe 206a3)5 ¢ 5

fggggsgt at gt aggat ct gact t agaaat agggcagcm%%{eﬁga

ggggg;aiggm; Mivtegulgy Wright.dsuelestrcRoimtdB)ac aaaaaacat cagaa

?gggffcct tlélggg‘f‘kgé%% gﬁ’&ia%%ccat cct gat aaat ggacagt acagcc
at ag

¢ Nucleotide sequence:
atggttategtgecagaacatccaggggecaaatggtacatcaggecatatcacctagaact

ttaaatgcatgggtaaaagtagtagaagagaaggctttcageccagaagtaatacccatg
ttttcagcattatcagaaggagcecaccocacaagatttaaacaccatgctaaacacagtyg
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gct gccagaaaaagacagct ggact gt caat gacat acagaagt t agt ggggaa
attgaa
tt gggcaagt cagat t t acccagggat t aaagt aaggcaat t at gt aaact cct

t aga
a‘ggéggé??ﬁf%t aacagaagt aat accact aacagaagaagcagabtl Kuaaceds
ggcaga 25

aaacagagagat t ct aaaagaaccagt acat ggagt gt at t at gacccat caaa
agactt
agtagcagaaatacagaagcaggggcaaggccaatggacatatcaaatttatca
a@ggggcatcaagcagccatgcaaatgttaaaagagaccatcaatgaggaagctgcagaa
aidgbahagad T aEsagigoatacaoggge betgnarcgaggcagegagagpagca
tagmigghagtgacatagcaggaactactagtacecttcaggaacaaataggatggatgaca
A6 3L 4 AAGAIRTYGE 8GR h naTTaaggatgs bt gt aRgat
dAdkdgtaagaatgtatagccctaccagcattctggacataagacaaggaccaaaagaa
Q-.%%EEL 9@&&4&@%&5&9&5@«;&Q&%aass@em@awagagﬁwﬁ@aeag
zﬁﬁ%& aatt gatgacagaaaccttgttg tccaaaatgegaacccagattgtaag
t ‘E e

SE8G &3&&8&&9&9&&%@9 &A@Hg@a@mgseg&&ﬁé&@%ag

S e A R

aseagwaaﬁ?%wéasa@%% CF%@?%%?%?%a%gggg

SEafagttcaaaaattgggectgaaaatecata atactTccagtatttgcer
apeagncagtatEatggage R HREt e a8 hERRIGAGCE hRARRIBAACEC2

taga@gcctgggaagttcaattaggaataccacatcccgcagggttaaaaaagaaaaaatc
tddrapaaggast oupiatbagbegt et byt cagtdyact tagatg_Apeat £ag
afggadht3bt§@atttaccataccetagtataaacaatgagacaccagggattagatatcea
t41eRa8EFEFEOEAIRGagatEgRalggagagttaficaat caaat agttagaggac

déatcttagagccttttagaaaacaaaatccagacatagttatctatcaatacatgga
Aae09aarAAtghat €4 a889L A6EAGRAGRE AAAQGRRIGRG L
%%geé&@%&%%ﬁggggag L 3G AL I Adrakeaggeeas i Gehacc

% ttat act catcct ataaat aca cctatagt
g%g% A e R U 0N ecea catacas
d§%¥%; %ﬁiﬁsg %ﬁﬁ§§g ttatgtaaactcctta agg
@ﬁﬁﬁ@gggggggggcagaaggggggg;actaaggggaggggggé %ggggaacégé %ga
ct

CRRRTIRgg0aat tleiReagorat et At §IRP BT (R SRLS

a@gpgagagaaatacagaagcaggggcaaggccaatggacatatcaaagttatcaagagcc

aagaaghggutt 4 raghgas st RGO LS 22 TICHRTIcCaacgaaatgatat
t @@t agat gaprisatyagssacithhrt acagamaradgggayerigagmaaa
IR taaatttaaactgeccatacaaaaggaaacatgggaaacatggtggacagagta

LRk EE&@@Eggigf&%e agdapltgabct gigaricctaccacapamaatt

g&E%g% Qéaégggﬁégagggééggﬁgiﬁctatgtagatggggc
ta%ag@9&@%&%&@5&&&@%@5@9&@@%@&agaggaam@@aa
c acacaa aatca ttacaagcaatttatctagce
q%% A R S &%%aqgaggsgﬂa@g@%at
CAALS iﬁﬁﬁﬁg a taa
agggggzzaggtctgiggg§¢atggg€§£g§g%§ %a gggg Qéﬁ%
ttwggaggta%&%egéﬁ@g@&ﬁ?%%%
I ,_;ﬂ‘ggg@tggcctactgtaagggaaagaatgagacgag_pg
g §SCIFMAYggh e CR ICASge aamma@aaacatggagcaatca
a&ﬂ@@at@wtteqmctm 200rtA3QadaacaAGATNS
aiégﬁgﬁtgggttttccagtcacacctcaggtacctttaagaccaatgact

tacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggcta
attcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctac
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acat at agt at gggcaagcagggagct agaacgat t cgcagt t aat cct ggcct
gttaga
aacat cagaaggct gt agacaaat act gggacagct acaaccat ccct t cagac

‘ggéﬁ"ﬂ?&l{’ﬁagat cat t at at aat acagt agcaaccct ct at t gPgVGERIER™
aaggat 10

agagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaa
aagt aa

gaaaaaagcacagcaagcagca tCacaca acacagcaat caggt ca a
deigiock Saz Laacqased pasgs e naceataat plaleadr ot Huga

agcatttcatcacgtggcccgagagctgcatccg
%ﬁiﬁﬁlﬁﬁéﬁﬁgé@tcagtattaagcgggggaga
Wkﬁy@w&@gd DEARERERYGIRAA4AGREARSMRER L taaa
100 a%@gtatgggcaagcagggagc tagaacgattcgcagttaatcctggcetgttaga
Eﬁéégua e 55&&&&43dﬂ£b&5&%§ﬁ§3&éﬁ@&tc
| Kéygﬂgigt
10 W

3%%"""30 FSVPLDEDFRKYTAFTI PSI NNETPG RYQYNVLPQGJ\KGSPAl
SMT 400
Kl BOPERKERPEE VI YQYMDDL YVGSDLEI GOHRTKI EELRQHLLRWGLT 450

15 TPDKKHQKEPPFL' MGYELHPDKWIVQP | VLPEKDSWVNDI QKLVGKLN
5 seguence is in bold

WASOl s ¥RGE HORCQLCHINARET Kt EVI PLTEEAELELAENREI LKEPVH 550
BORERSKDE 1 &b (GERCRBRY N ER Ehh TR YARsRBAEANDY 600
35 KQLTEAVXKI TTESI VI WGKTPKFKLPI QKETVVETWAM EYWQATW PEVE
650

20 FVNTPPLVKLWYQLEKEPI VGAETFYVDGAANRETKL GKAGYVTNRGRXK 700

WTL TR R Akid@egnénét. QDSGLEVNI VTDSQYALG | QAQPDQSES 750
ELVNQ | EQLI KKEKVYLAWPAHKG GGNEQVDKLVSAG RKV MGGK 800

WEKSSVVGAPTVRERVRRAEPAADGVGAASRDLEKHGAIL. TS SNFAATNAA
850 MVIVQONIQGOMVHQATISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATP

QDLNTMLNTVGGHOARMOMLKET INEEAAEWDRVHPVHAGPIAPGOMREP 100
25 RGSDIAGTTSTLOEQIGWMINNPPIPVGEIYKRWIILGLNKIVRMYSPTS 150
ILDIRQGPXEPFRDYVDRFYKTLRAEQASQEVKNWMTETLLVONANPDCK 200
TILKALGPAATLEEMMTACQGVGGPGHKARVIHMGPISPIETVSVKLKPG 250
MDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKIGPENPYNTPVFAIKK 300
KDS TKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVTVLDVGDAY 350
30 FSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSMT 400
KILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRTKIEELROHLLRWGLT 450
TPDKKHQKEPPFLEMGYELEPDKWIVQPIVLPEKDSWTVNDIQKLVGKLN 500
WASQIYPGIKVRQLCKLLRGTKALTEVIPLTEEAELELAENREILKEPVH 550
GVYYDPSKDLIAEIQKQGQGQWTYQI YQEPFKNLKTGKYARERGAHTNDY 600
35 KQLTEAVQKITTES IVINGKTPKFKLPIQKETWETWWTEYWQATWIPEWE 650
FVNTPPLVKLWYQLEKEPIVGAETFYVDGAANRETKLGKAGYVTNRGRQK 700
VVTLTDTTNQKTELQAIYLALQDSGLEVNIVTDSQYALGIIQAQPDQSES 750
ELVNQI IEQL IKKEKVYLAWVPAHKGIGGNEQVDKLVSAGIRKVILAMGGK 800
WSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAATNAA 850
40 CAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQ 900
RRQDILDLWIYHTQGYFPDWQNY TPGPGVRYPLTFGWCYKLVPVEPDKVE 950
EANKGENTSLLHPVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFK 1000
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40 CAW.EAQEEEEVGFPVTPQVPLRPMIYKAAVDLSHFLKEKGALEGLI HSQ
900

RRQDI LDLW YHTQGYFPDWINYTPGPGVRYPLTFGACYKLVPVEPDKVE 950
EANKGENT SL L HPVSL HGVDDPEREVL EVWRFDSRL AF HI—NAREkIEE&YEILg 005/008434
HBE°AB IR0 2006/ 013106 PCT/ EP2005/ 008434
MGARASVL SGGEL DRWEKI RLRPGGKKKYKLKHI VWASRELERFAV 1050
NPGLLETSEGCRQ LGQLQPSLQTGSEELRSLYNTVATLYCVHQRI ElI KD
1100 TKEALDKI EEEQNKSKKKAQQAAADTGHSNQVSQNY 1136 [ SEQ
I D NO 15] 5 P24 sequence: am no-acids 1-232 éln bol d
RT sely RAGVHSREERENEK I RLRE CHEYKRH 1YY FAV 105
am noNBELLES SHEROI DERLOPS IR TBEPELRSGBJYBRATLYGYHARSE L (14100
1005- TRE2G.DXBESRVKSKEKAQOARADISHSNGVER@Iced b geneti c1136
cassprictpars]l K (Lysine): instead of Tryptophan (W.
Mutati on introduced to renover enzyne activity. 15
F4* expression in B834(DE3) cells: F4* reconbi nant

strai payaged 2dadin@ e ider 10g338Min ivdigaral lel to
F4 nom:nyé sﬁ:e 2%99@5&&% 236Lyigle extracts were
\%e{Ja b? ‘? g yaé}%nqggl_fo(% ai ned gel and

ste a gure 8, * was
expreéq(?zd ?ue‘% gf oL ﬁHﬁQf ELS 5 P}fér t .
sl i ghightemhit e et

i ne: , oy L Dnsis ets
- pooIK SLmbse) ti 1922165(@(94?3 TIYPQQH@T!L (“‘PGB Mytation
1) (di Imtro@uddcsworemov¢ammpoaytiw anti RT
(rabbit PO3L16) (dilution: 1/10 000) - rabbit

pol ycl onal anti Nef-Tat (rabbit 388) (dilution 1/10
000) - Al kaline phosphatase-conjugate anti-rabbit
anti boby (dilution: 30 1/7500)

F4* expression in B834(DE3) cells:
F4* recombinant strain was induced at 22°C during 18h, in paraltel to F4 non-mutated
construct. Crude extracts were prepared and analyzed by Coomassie stained gel and

Western blotting.

As illustrated in Figure 8, F4* was expressed at a high level (10% total protein), slightly
higher compared to F4 and the small 62 kDa band disappeared.
Western blot analysis:
Réagents: - pool 3 Mabs anti p24 (JC13.1, JC16.1, IG8.1.1)(dilution 1/5000)
- rabbit polyclonal anti RT (rabbit PO3L16) (dilution: 1/10 000)
- rabbit polyclonal anti Nef-Tat (rabbit 388) (dilution 1/10 006)
-Alkaline phosphatase-conjugate anti-rabbit antiboby ( dilution:

1/7500)
-Alkaline phosphatase-conjugate anti-mouse antiboby ( dilution:

1/7500)

Example 5: Construction and expression of F3 and F3* (mutated F3)

46




10

15

20

25

30

- Al kal i ne phosphat ase-conj ugate anti -nouse anti boby
(dilution: 1/7500) 35 Exanple 5: Construction and
expression of F3 and F3* (nmutated F3) 46 WO

2006/ 0 PCT/ EP2005/ 008434 F3 (pl7-p51-Ne
F‘?{%t"i?ﬁéggl *_Nef) in which the putative int %%ﬁapﬁ”’""”m
Methionine initiation site replaced by Lysine. F3 and
F3* fusions could be used in conbination with p24. 5
Reconbi nant pl asm ds construction: F3: The sequence
encodi n 51 was .exgjz s _Seal .and. Stul .
CPEOVEREY NE api T Toest Sy eDin SRR SRS oiar e Megpionine
| infRtietsite MplaceE2BRING) 7- Nef plasmid, at the Still 10
site (located between pl7 and Nef gene), as an in
frame fusion with pl7 and Nef sequences. The resulting
f P indIF3€ GRnE tilld Rehbedin koMbinatich widrpd. F3. F3*:

Mut ati on of the putative internal nethionine
initiation site was achieved using the "Gene Tailor
Site-Directed Miutagenesis system (Ilnvitrogen),
generating F3* construct. 15 F3 and F3* plasm ds were
u S $64dPE3) cells. Reconbi nant
p?gét*gfbgnggﬁg@acterg?@gﬁcs: 20 N-term 17: 134a.a - in
e:2a.a - 51/ $1*: 426a a in e:2a.a - ef: 206a.a C

t Lengt h _Ml.ecular i i '
2B g sSicheg sV RaRBS s b2 or b 3P %*g‘fsﬁ%‘éﬂ’@%e?‘é%’ﬁ%%‘ P
FRE29a51 expression plasmid and ligated into pET28b/pl 7-Nef plasmid , at the Stul

98! REAARRACTL GRPLAINR ARSI U AIRIARL!RAGH AR aaaRaRaat

t ¢eqagoec Ropggltgdfukaaansituat a1 Aehisaamed Byt at gggcaagce
agggag 120 30

ct agaacgatt cgcagtt aat cct ggcct gt t agaaacat cagaagget gt aga
CR3¢%a MutdB0 of the putative internal methionine initiation site was achieved using the

CLORA ARSI BRRAALERG TS Sobl

F3 and F3* plasmids were used to transform B834 (DE3) cells.

Recombinant protein characteristics:

N-term [p17: 134a.a) - hinge:2a.a) - p51/p51*: 426a.a] -hinge:2a.a} - Nef: 206a.a] C-

ferm

¢ Length Molecular Weight, Isoelectric Point (IF)
770 AA, 88.5 kDa, IP:8.58

e Nucleotide sequence (for F3*)

atgggtgcgagagcgtcagtattaagcgggggagaattagatcgatgggaaaaaattcgg 60
ttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggag 120
ctagaacgattcgcagttaatcctggee tgttagaaacatcagaaggctgtagacaaata 180
ctgggacagctacaaccatcccttcagacaggatcagaagaac ttagatcattatataat 240
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acagt agcaaccct ct att gt gt gcat caaaggat agagat aaaagaeaccaag
gaagct 300

t t agacaagat agaggaagagcaaaacaaaagt aagaaaaaagcacagcaagca
g@agct 368@%?_ciggggacacagcaat caggt cagccaaaat tgﬁfﬁz%gs%omu
CCGATAGAAACAGT TTCGGTCAAGCTTAAACCAGGGATGGATGGTCCAAAGGTC
AAGCAG 480 5
TGGCCGCTAACGGAAGAGAAGATTAAGGCCGCTCGTAGAGATTTGTACTGAAATG
GAGAAG 540

(AR ACAT AR A F OO RE AT LA S T BT AR R AC 2RISR T T 00
C{ﬁhgiqﬁa@@agaggaagagcaaaacaaaagtaagaaaaaagcacagcaagc agcagct 360
AfcALagyaChREAdgIBARE Yt AT S SBERANNEET Y GRS R
NK&%MQAGTTTCGGTCAAGCTTAAACCAGGGATGGATGGTCCAAAGGTCAAGCAG 480
A CAASAGT 3 HCREAR AT CAMARCE AR STAT COAACATARARIOOBGECTIAAGA 0
%%@&AE&QAAG CARGATCGGGCCAGAGAACCCGTACAATACACCGGTATTTGCAATA 600

A dddiatehAXcarEdd AT s 0

AAGTCCAACTAGGTATCCCACATCCAGCCGGTCTAAAGRAGARG 720

CECH jeevieee
A’Eﬁﬁeﬁ—T%CGTGCTCCCGCAGGGCTGGAAGGGGTCTC

N o)
LARGACRDRA R AR PR ARG P AN AT R E IR AT AP AT S FAAT T A

@WA@IQ@@ CTATGTGGGCTCGGATCTAGARRTTGGGCAGCAT CGCACTAAGATTGAG 1020

i A A 2 X 3 a @ 0
A@'ﬁ@é@mmecATGGGCTACGAGCTTCATCCGGACAAGTGGACAGTACAGCCG 1140
G OO TTOERPCABAETELHAT €00

GAMAAGTGI30T T AGAT T TACCCAGGCATTAAGGTCCGACAGCTTTGCAAGCTACTG 1260
GRESEAE A mE 6 ETARRNE S RGEXEATTACEAA TR A dEN A2o

MQGAMTTCTTAAGGAGCCGGTGCACAGGGTATACTACGACCCCTCCAAG 1380
LLAAARL LA

TACERAK ARG G0

i@mﬁ}\ TCATACTAAT 1 5 00
) ¥ 1 60

mﬂﬁﬁm@%&%&%ﬁm&%f”

GCTACCTGGATTCCAGAATGGGAATTTGTCAACACGCCGCCGCTGGTA 1680

T{gggA@%gga@@:gagctgagccagcagcagatggggtgggagcagcatctcgagac 1800
GACGTd M BAGCRIACAT CEACANEEAGEEEEAGHEEE AT EOACTHETAGEHTGA FAS 0
Tﬁ‘gﬁé&gda@éQcaagaggaggaggaggtgggttttccagtcacacctcaggtaccttt:a 1920
GRRCCEATHRAAGHYA hGd EdcAEdda e AEEIGEEETCATE0
%gég@@gattcactcccaacgaagacaagatatccttgatctgtggatctaccac 2040

2 g LLARABGAHEd R ghetbalel8ddLhE00
tt tacaa agtaccagttgagecagataaggtagaagaggce 2160
A A A A A A AR AT G520

a i a@faa,sﬁ@ga SSCRREEIERFF B AR a0
s i m@

t P& &% E Yt caaaaagt agt gt ggt t ggat ggcct act gt a 1740
agggaaagaat gagac%aglct gagccagcagcagat ggggt gggagcagcat ct
cityacet8gnce in bold

cPIpazegaentggaycadicat abefttyyraat acagcagct accaat gct get
t g Cc eB6fce in small letter

t B g anglacurdmg daggaedoesl thyggehet te aginsticact ioraggt a
ccttta 1920

agaccaat gact t acaaggcagct gt agat ct t agccact tttt aaaagaaaag
ggggga 1980 30

ct ggaagggct aatt cact cccaacgaagacaagat at cctt gat ct gt ggatc
taccac 2040 48
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acacaaggct acttccct gatt ggcagaact acacaccagggccaggggt caga
tatcca 2100

ct gacct tt ggat ggt gct acaagct agt accagt t gagccagat aaggt agaa

cc 2160
‘3&2{8 B0 gaacaccaget t gt t acaccct gt gagect geat ByHEPIEUS

gaccct 2220

gagagagaagt gt t agagt ggaggt t t gacagccgcct agcattt cat cacgtg
gcccga 2280 35 gagctgcatccggagt acttcaagaact gctaa 2213
[SEQ ID NO'16! P17: se uence in bold P51: sequence in
capital A C"iﬂﬂuﬂﬂ* osEdence in small letter

Boxes: nucl eotides introduced by genetic construction
48 \\OMEOQAEYIGECLDWERCALRFFRB O L O HEIRELERENTNPBLLES PRECROT 60
Seque neELef SITGIER). RSLYNTVATLYCVHQRIEIKDTKEALDK IEEEQNKSKKKAQQARA 120
MGARABY 5 s inRBETK Fit i GRS G AGAS REE T RRNERPEMEE T S0
EGCRQEGH@K 1GPENPYNTPVFAT KKKDSTKWRKLVDFRELNKRTQDFWEVQLGI PHPAGLKKK 240
L GQL Qﬁ%ﬁﬁ%ﬂ@&%k@é&ﬁﬁ@%gﬂd@%ﬁﬂ%ﬁﬁ@%&@ 0
%@B%MLEIGQHRTKIEELRQHLLRWGLTTPDKKHQK 380

“EE%%% N

AGLKK L DVDA
PSI NNETERP WGKTPKFKLPIQKETWETWHT 540

MTKI LE AR ETCFRIRIER ROTCT TP
DKKHQ&EIS@GITSEWMWVW@TPQ PLRPMTYKARVDLSHFLKEKGG 660

| VL PERES\RFSARRR TP MG TQANSON YTy QRGP LI CUDYPVERPKVEER 720
RGT KANFERWIr S LT EYSARGMED PEREIREWR RIS RAASENAREIPBRIFKNAE] QKQGQGIAP
TGk MO 807

EPFKNLKTGKYARJ RGAHTNDVKQLTEAVQKI TTESI VI WGKTPKFKLPI QKET

VETWAT 540 EYWOATW PEWEFVNTPPLVKLT f

| CCKWBIEHSYM, ERMRRAERANICYGAASRD 16 4 14d)

LEKHG:TSS NAAGAV EAQEREF\ R PYE PQVPL RPMI YKAAVDL SHF

LKEK aman aclias -
LEG. }%@;ﬁ@ acYFE@EFMB?P@@@UEWM\&P

bol d) K(MBPB?J' dﬁ’éﬁ&éd %W&E’P{aéﬂ :
sequeAdErogneed-tar itgRoBes -gngyme activity.

F3 expression in B834(DE3) cells:

F3 expression level and recombinant protein solubility were evaluated, in parallel to F4

(p24-p66-Nef-p17) and p17-Nef (F2) production strains.

Induction condition: cells grown at 37°C / induced at 30°C (+1mM IPTG), during 3h.
Bregking buffers: _F4 : 50mMTris/HCI pH:8.0, 50mM NaCl, ImM EDTA, +/- ImM DIT
F2: 50mMTris/HCI pH:8.0, 50mM NaCl, ImM EDTA, without DTT
F3: 50mMTris/HCl pH:7.5, 50mM NaCl, 1mM EDTA, +/- ImM DIT
Western blot analysis:
reagents - rabbit polyclonal anti RT (rabbit PO3L16)} (dilution: 1/10 000)
- rabbit polyclonal anti Nef-Tat (rabbit 388) (dilution 1/10 000)
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Boxes: am no-aci ds introduced by genetic construction
NOVWW Im 25 K(Lysine) : instead of Tryptophan (W.
Mut ation introduced to renover enzyne activity. F3
e@Bressi on in B834(DE3) cells: F3 expression |evel

r

nd
SABIOHUAt protein solubility were eval uated? T’ﬁpm&ms‘m
parallel to F4 30 (p24-p66-Nef-p 17) and pl7-Nef (F2)
production strains. Induction condition: cells grown
at 37C/ induced at 30C (+I nmM PTG, during 3h.
ﬁ;éak' 7o nf\’/l‘f iz p¢;s§h¢za%%w rgate @H%ab%'hm oy ( AN 1/7500)
SOMMTIri sl HCl pH. 8.0, 50nWad , 1nVEDTA, w t hout DTT 35

F3: 50mAl Tris/HCl pH: 7.5, 50mvwWNad, | mVEDTA, +/ -
| MVDTT Western bl ot analysis: reagents - rabbit

pq;l,.yg,lnqamlmaahiactBT (rabbit PO3L16) (diluti on: 1/ 10

S (Gelhig fasons epteDpioe HonerSrEs A D1 Srgu PRI aif Shermatan
R%F@&E&mﬁébb_ t@asfl@ﬁredudwsllbs?g@h ???&hgﬁﬁirfmmw%?hem fusion
anti - r abbi nt i i on: es )
T ERpiEses A RISy 10 is” ppigidy Bedstall FLE TG aurecn the
tsBluble ll‘ﬁt@tidﬁ;(ST GIGESuldr Bxtracksn sleouigh S-ID?lodi &t ptddjictarechlready
super nat a Wer e a ed on %.Leducin
Soc iR e i STl e WE Bt s SE Pl eorp AR  Ea,

10 protein is expressed at a high level (10%€total
protein). Alnost all F3 is recovered in the soluble

fraction.(S y extracts, although 5-10% of
ﬁ'&’aﬁ?‘%ﬁﬁf&{" %P@Eg@fégﬂﬁ associated with the pell et
38 GidoRBinadtiBai BapRidhRa Bt 378C oierph) ihipardlle enFridicrcmibtaed 4.
10 F3* expression in B3834 DE%)?I gel F3*

CRPPeS

S r econbi. nant
SOPERFe S BRI RIS nd Syl ] G e
NENanW skcRdiblo®iBR S AL HiiktAftbd i Figde 10tht BSBfusiox protetd is exyrressed
pr epar ed_and analo\é/zed bx|¥> O?o SSi e st.ai {}fe% eIa and
15 \gkavery inahilerel ( 1020 ntota! protray)y 1hereVps g L =
f dafip@ad RT3 @ véty iffintbsRd £ 98-3kDA Glerttedion WiByoriy)diad Hisappkared.
(10-20% total protein). There was a sinplified WB

pattern conpared to F3; a very faint band at +/- 32kDa
(detected on WB only) had di sappear ed.

Example 6: Construction and expression of F4(p51) and F4(p51)*
20  RT/p51 was used in the F4 fusion construct (in place of RT/p66).

F4(p51) = p24-p51-Nef-pl17
F4({p51)* = p24-p51*-Nef-p17 - Mutated F4(p51): putative internal Methionine

25  initiation site (present in RT portion) replaced by Lysine, to further simplify the antigen
pattern.

Recombinant plasmids construction:

30  F4(p51): The sequence encoding p51 was amplified by PCR from pET29%a/p51
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Exanpl e 6: Construction and expression of F4(p5l) and
FA4(p51)* 20 RT/ p51 was used in the F4 fusion construct
(in place of RT/ p66) F4( p51) p24- p51- Net pl7

F - p24-p5I *- Nef - p17 - I\/Ut ated F4(p51):

p‘Mé)é?qﬁ é’l?ﬁnt ernal Methionine 25 initiation siteEP2005/008434
(present in RT portion) replaced by Lysine, to further
sinplify the antigen pattern. Reconbi nant pl asnids
construction: 30 F4(p51): The sequence encodi ng p51

was anplified by PCR from pET29a/ p5] 0 .

20078559 PlasBidoRystigtion gjtss @Gmsf&fp%%fﬁr ‘@L"sq?%‘?m Priwgss gNdel and

Resital fhe 51 RA. AriiGEthYETeRd bNEOEdIMHpReQinéd)  The PIOR Préct s
primers (Ndel and Stul at the ' end, AtE% at t

1 w 1ate
ReOwisHRrididaNGel stasswRdhddhe ppi fegeilt wadigarquesced.

m T/ p51 t di at |
T et e e M e
RERR 3R 19&40&5‘/@@3&\53@9 Y {gtspivessdriofngd t@r&*mrﬂuung digestion

restricted and Nhel (resulti
swelians gh ABFORKE SERSCRBaR Tl ETDSR 97 TRA HEBF Lipen

gyodﬁmsr&kéa% HS i o E.8ALdlIONEerifiBatRARE mpermcai & p51 into the
oncentrati1 ons, in the presence of T4

(cogest Fremslatipnab gading frame (1 eliond) Rveftn theif Bstse) Bosrgpfimed by
%Mée ag“rﬁéfeéu% gQfisidD8ethubQRAT/PAINGAHI @ id tathed FA(p51).
correc nsl ational reading frane (in place of
RT/ p66 |n the f4 fusion) was confirmed by 10 DNA

%@95‘6 in\@atiod BEthE sﬁtudutel 1&9mﬁM§étﬂBmﬁ@i%&iahbk€§1teﬂﬁ:éseRTm BEWS 1

I s naned F g % la ?
tWes apm@v&flw@ 'Gme@alﬂpalslt?rMW%MH@ Tt Flﬁtef”o& agjipgen
( SRRt Rerhst. Was achi eved with "GeneTail or
| ?e- Di ngg{se)g-Ul(\)/Ut agenesi s systent (Ilnvitrogen),
generating F4(p51) * construct. 15 F4(p51) and F4(p51)*
fﬁ sl SsiONPI Rk Sfbrd @hed forRBfomBRBEPE DS,
s. Reco inant proteins characteristics: Nterm
24. 232a.a - hin e:4a.a - 51/51*: 426a.a in e:3a.a -
ef: 206a.a - 20 in e:2a.a. VI _7,132a.a -C-term

LiRétginBinakbpoteinshaMtegibtics: | soel ectric Point (1P):
N-term [p24: 232a.8] - lhinge:da.a] - [p51/51*: 426a.a] Jhinge:3a.a) - [Nef: 206a.a. -

hinge:2a.a. }[p17: 132a.a) - C-term

o Length, Molecular Weight, Isoelectric Point (IP):
1005 AA, 114.5 kDa, IP: 8.47

e Nucleotide sequence (for F4(p51)*)

Atggttatcgtgcagaacatccaggggcaaatggtacatcaggccatatcacctagaact &0
Ttaaatgcatgggtaaaagtagtagaagagaaggctttcagcccagaagtaatacccatg 120
Ttttcagcattatcagaaggagccaccccacaagatttaaacaccatgctaaacacagtg 1890
Gggggacatcaagcagccatgcaaatgttaaaagagaccatcaatgaggaagctgcagaa 240
nggatagagtacatccagtgcatgcagggcctattgcaccaggccagatgagagaacca 300
Aggggaagtgacatagcaggaactactagtacccttcaggaacaaataggatggatgaca 360
Aataatccacctatcccagtaggagaaatttataaaagatggataatcctgggattaaat 420
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1005 AA, 114.5 kDa, IP: 8.47 25 Nucleotide sequence
(for F4(p51)*) At
ggttatcgtgcagaacatccaggggcaaatggtacatcaggccatatcacetag

ﬁwgggpgeﬂ?ﬁggtaaaagtagtagaagagaaggctttcagcccagaag ALY

cccatg 120 30
Tttt cagcatt at cagaaggagecaccccacaagatttaaacaccat gct aaac
acagtg 180

Gggggacat caagcagccat gcaaat gt t aaaagagaccat Caatcga ggaagct
g@@ggggqg4gaatgtatagccctaccagcattctggacataagacaaggac gaa- 480

Ty bt apagt trRiat eaTRFog bR LGS ARG E B E 2AIP SRS AT AT a g a0

gﬁ@glﬁaa’&@@ttggatgacagaaaccttgttggtccaaaatgcgaacccagattgtaag 600
Agagganghganatagenggasaigatacnytagendans taprmacagratabent ggso
AAgEaygaGPacceggecataaggcaagagt tLLgICATATGaggCCLGGTCCGATCTCT 720
AR 036 A Pe8ERBgaRAACAIdCCAT ARG MY ACGEIPAGTAYY g A8 0
tf&@@écﬁ%@mﬁh&ﬁé&@ﬂ&b&éﬂ@ﬁ@éﬁ&@ﬁ@x&ﬁﬁ#ﬂ;@mms 840

gaalkabM REEESIARRAGCRT Gl RIRRIPRRRBIAC C800

%%??@2% R R rc e eamantaRas o
S %ﬁﬂ e e

oﬂ

W&P@?&%ﬁﬁw&?? gg’gq
t AFCAEHA BB TAGTICAY EATIS R PRERETT EELAL: %@%% TA(.g 1260

mAGAAATTGGGCAG

T BGACERTCT TTGAG 1320

AR AR m}\ec GGTGCACAGGGTATACTACGACCCCTCCARG 1680

ARCRGE @%ﬁ&%&lﬁ%&é& ASEPACEA G40
e e T
W@W@CTTACGGAAGCAGTACAAAAGATTACTA A 166G 0

20

A&E’a@x@g&a’la@:ﬁatgagacgagctgagccagcagcagatggggtgggagcagcatctcga 2100
TAICAGTAGAACETS SR 5 C A HCEAMKYBE T X AACERSHCT BRBECHTATFFICALE0

%cQa%ggcacaagaggaggaggaggtgggt tttccagtcacacctecaggtacct 2220
AI&% AOSAATACTHALGSALECSIAHALEAGLIEOEEATBABS EHARTIF A0
A S 1]: ttcactcccaac CE! caagatatccttgatctgtggatctac 2340

T AL ARAAT T3 AGATERACT MG 00

A

! ©

Cﬁﬁgﬁﬁggéfﬂgjgagaacaccagéééﬁggggégg%igéx caggiaaggéé§§%§ 450
ERICEP PRI POET AR

%m@&wccggagtgmﬁGM@%@yé

CYACARYURASETICAEOGIAAAARLTIERE A2
W@TATAGTATGGGCAAGCAGGGAGCTAGAACGATT CGCAGTTAAT 2760
CCTGECCTETTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCC 2820
CTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGT 2880
GTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGARGAG 2940
CAAAACAAAAGTAAGAAAAAAGCACAGCAAGCAGCAGCTGACACAGGACACAGCAATCAG 3000
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CTTAACTGGGECCTCTCAGATTTACCCAGGCAT TAAGGT CCGACAGCTTTGCAAG
CTACTG 1560 20
AGGGGAACTAAGGCT CTAACAGAGGT CATCCCAT TAACGGAGGAAGCAGAGCT T

R B caAAATT CT T A GEAGOOGGT GCACAGEGT ATACT SRR s 54

TCCAAG 1680
GACCTTATAGCCGAGAT CCAGAAGCAGGGECAGGECCAATGGACGTACCAGATA
TATCAA 1740
GAACCGTTTAAGAATCTGAAGACTGGGAAGTACGCGCGCAAACGAGGE??T
AUTCARICAPRATTACLaa
CSRET ARAREAREIT TACGGAAGCAGTACAAAAGATTACTACTGAGTCTATTGT G
ATATGG 1860 25
GEGAACRGOERAAAGT BCAAGCT GCCCATACAGAAGGAAACAT GGGAAACAT GG
5 TE¥3ACEeqefice in capital letter
GRATAEEGEANSGIAGHEBEAT FEEAGAAT GGGAAT TTGT CAACACGCCGCCG
G{GTALH8 e AMY¥eraG6EaG
&g&gésgg CARULIPi Sanaargbatt 36t begat 09 cimtrudden
aagggaaagaat gagacgagct gagccagcagcagat ggggt gggagcagca
tctcga 2100
Gacct ggaaaaacat ggagcaat cacaagt agcaat acagcagct accaat gct
gcttgt 2160 30

g;:ggg?‘ctg%%ggga%%ggg%gogqg&%%g})gggt tttccagtcacacctcag

Tt aagaccaat gact t acaaggcagct gt agat ctt agccacttttt aaaagaa
15 aagggg 2280

Ggact gyaangoEMVHIAT SPRTLH A BRIABSREY BRY BALSESATERYATENGY g9

atcta CEGMQMLKET INEEAREWDRVHPVHAGPIAPGOMREPRGSDIAGTTSTLQEQIGWMT 1 20

Cac ac apeRgye 18 kI ¢ CA YRR TSN BROG BIERERITYRRTY JUGARBGYt 380

agat atpyRRETLLVONANPDCKT I LKALGPAATLEEMMTACQGVGGPGHKARVLMRBGPIS 240

90 Ccact gaesidkagahlskaehnengriAgl @esngtiGagneapatrasgyt aoo

g aag aQ(K%&MVDFRELNKRTQDFWEVQLGI PHPACLKKKKSVTVLDVGDAYFSVPLDED 360
GC C aat %%g%%@%gﬁ%@c&%%{&&@%?ﬁ%&ééﬂ:&ﬂﬁ@ﬁﬁ&c@@p@:&@ﬁz@at @20
CCt g a dg) hgg ItEIﬁHRTK I QHLLRW LTTPDKKHQKEPPF QYELHPDKWTVQP 480

gt 9goc 3588 i a‘;g@gggﬁm@%g@% s i

25 GAGIC WTYQI Yospg\g«% N 600
TTMG@@MAWWA@W@GW@@@%WWMW“
AAGAAAI ATRMGGKWS KSSVVGHPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAATNAAC - 720

AAAT ATABTOEARSNADAT KIVRGTN T RN A K EISAER T ARSRROEATNEECA S
GT TAATuTRE DY T PGPGVRYPI..TFGWC'YKLVPVEPDKVEEANKGENTSLLHPVSLHGMDD 840

10

GAAGAG 2940
35 CAAAACAAAAGTAAGAAAAAA GCAAGCAGCAGCT GACACAGGACACAGC
AATCAGP%oc?““é‘? %% 06 3106 PCT/ EP2005| 008434

GTCAGCRRMARMERE 35149 15} gé Q I D NO 18] P24: sequence

in bol Hef: amino- acids 666
Pl'i am:mo ac:.ds 8‘74 1005

40 P o )Y Sinetenagor Methjlonine (st
codam)] o
K (Lysine) ! : instead of Tryptophan (W). Mutation introduced to remove
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5 P51: sequence in capital letter Nef: sequence in

small letter P17: sequence underlined Boxes:
nucl eoti des i ntroduced by genetic construction 10
ino- Aci d sequence (for F4(p51)*) 15
ﬁ)ﬁ’\’/&ﬁ" HQAI SPRTLNAVWKVVEEKAFSPEVI PCT/EP2005/008434

PMFSALSEGATPQDLNTMLNTV 60

GGHQAAMQVLKETI NEEAAEVWDRVHPVHAGPI APGQVREPRGSDI
AGTTSTLQEQ GAMI 120 NNPPI PVCGElI YKRW

| LGLNKI VRMYSPTSI LDI RQGPKEPFRDYVDRFYKTLRAEQASQ 180
ENRRMIAFETYE VONANPDCKTI LKAL GPAATL EEMVITACQGVGGPGHKARVI
19 PI'S 240 20

Pl ETVSVKLKPGVDGPKVKQWPLTEEKI KALVEI CTEMEKEGKI SKI GPENPYN
TPVEAl 300 | KKWRELNKRT@FV\EVQ_G

(DR} RIBRRSOTIA DED 360

FRKYTAFTI PSI NNETPA RYQYNVLPQGAKGSPAI FQSSMIKI L EPFRKQNPD
IPM{pFQrexpRSsion level and recombinant protein solubility were evaluated, in parallel to

%&%LW% EL ; RTKI EELRQHL L RWGL TTPDKKHQKEPPFLI MGYELHPD
VLPEKDSWIVNDI  QKLVGKLNWASQ YPG
KVRQLCKLLRGTKALTEVI PLTEEAELEL 540 25 AENREI

KEPY] @EWJ p22°C L+ ImM IPTG). over 19h.
R TEAVEK TTES

|Mﬁmmmmmm PLV 660 KI AL
(5

R AN A E PAADGVGAASRDL EKHGAI TSSNTAATNAAC, 720
WEEWWQWWMML@@@@EM GHEERRQDI

LDLWY 780 10 000
HTOGYFPDWONCR BB, iRl (asussy ddmﬁigééNoTSL) LHPVS
L HGVDD 43dilin 8 ph oRpiRiase-EsRRDER AT pbimEbeip E Yiliian: 1/7500)

/ GARASVL SGGEL DRWEK] RLRPGGKK 900

KYKLKHI VWASREL ERFAVNPGL L ETSEGCRQ L GQL QPSL QTGSEEL RSLYNT
VATLYC 960

T S SR I RO e

dR) were andlded 08 0% 6Rlucing PDS-BAGYo- aci ds 666-871 P17:
am no-aci ds 874-1005

As illustrated in Figure 11, F4(p51) was expressed at a high level (10% of total protein),
similar to F4, Almost all F4{p51) is recovered in the soluble fraction (8) of cellular
extracts. Upon detection with an anti-Nef-tat reagent, F4(p51) the WB pattemn was
shown to be simplified (reduction of truncated products below +/- 60kDa).

F4(p51)* expression in B834(DE3) cells:

F4(p51)* recombinant strain was induced at 22°C over 18h, in parallel to F4(p5 1) non-
mutated construct, F4 and F4*. Crude cellular extracts were prepared and analyzed by
Coomassie stained gel and Western blotting. As illustrated in Figure 12 high expression
of F4(p51) and F4(pS1)* fusions was observed, representing at least 10% of total
protein. WB pattern: reduction of truncated products below +/- 60kDa. In addition, for
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40 (}i di - teat * f eil . ne. nal rt. o~loK
(Lysine) (r) :instead of Tryptophan (W. Mitation
i ntroduced to renove 53 WO 2006/ 013106

PCT/ EP2005/ 008434 enzyne activity. F4(p51) e '
i WOBRSA(DES) cells: 5 Fa(p5 1) expression Ievé&fgﬁ%wd?’s‘m

reconbi nant protein solubility were evaluated, in
parallel to F4 expressing strain. Induction
condition: cells grown at 37C / induced at 22C (+l

nM PTG, over 19h._ Breaki ng buf ri S/HCI
TPABE consmELIhA A TKDARSI (b BB far iR Loy e

reagents - rabbit polyclonal anti RT (rabbit PG3L16)
(dilution: 1/10 000) - rabbit polyclonal anti Nef-Tat
(rabbit 388) (dilution 1/10 000) -AlKkaline

phosphat ase-conjugate anti-rabbit antiboby (dilution:

1/7500) 15 Cellular_fract] respendi nq, t ude
Faompds (Phyitication s EXShP ana F8 - ERERGHE Metfery

(S) were anal yzed on 10% r educi ng SDS- PAGE. As
|IIustrated| ur.e ressed at
Thgiiasanrepicin Fdosoaii o IF .JEX(% it oI SR TR IL I plact
AR E. @lz'cefﬂ&rﬁ@kﬁatb Scchdigepeifichtiontrehaid| whiklecomprises the
fraction of cellular extracts. Upon detection

vﬁ"l“l’f‘”aﬁl’%ﬂﬁ 158 t at reagent, F4(p51) the WB pattern
was = zﬁ:hﬂéwmﬁmlhenﬁmﬁﬂiiaﬁéﬂﬁdm(reduction of truncat ed

produ bel ow +/ - kDa),. on in
B834¢ %""’?:Q?F'Ic@mn'%g‘ffﬁﬁ%}g‘i S&E@%’A‘B" nantm O%f)r ain was

i ndu mgl &dphardés mﬁphwntefaunmhaimwigmphy EbgipiSe hpdedon-
nmut at e cons uct nd F4*to omg,lﬂ,!l% ‘ﬁ? extracts
vverer?eBlﬂfé‘i’sé &H‘Gn'g é’ﬂﬂfé&m gEB S&r'e stai ned gel
and «\$apdredx 20D lgeltflliratign cliematofaphyriapesericaofSRfire 12 hi gh
exprﬁ%)él on .of F4(p51) and F4(p5 1)* fusions was

¥ois A SPReeRAION y At | east 10% of total 30

protein. WB pattern: reduction of truncated products

g&fﬂow +@¥3 @}% H‘J tﬂmgnd gro{eino(ﬁT rgpqgced gfr]' thx\@oc?oggg{u%lzg&%
carrying an additional mutation Met592Lys) and the F4* protein ( F4 carrying an
additional Met592Lys mutation) were purified using the same purification method L.

Protein quantification
- = Total protein was determined using the Lowry assay. Before measuring the protein
concentration all samples are dialyzed overnight against PBS, 0.1% SDS to remove
interfering substances {urea, DTT). BSA (Pierce) was used as the standard.
SDS-PAGE and western blot
» Samples were prepared in reducing or non-reducing SDS-PAGE sample buffer (+/-
B—mercaptoethanol) and heated for 5 min at 95°C.
« Proteins were separated on 4-20% SDS-polyacrylamide gels at 200 V for 75 min
using pre-cast Novex Tris-glycine gels or Criterion gels (Bio-Rad), 1 mm thick.

» Proteins were visualized with Coomassie-blue R250.
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F4(p51)* construct, the 47kDa band (due to internal
start site) has disappeared. 5 Exanple 7. Purification
of F4, F4(p51)* and F4* - Purification Method | The

fusi_on ein F4, conprising the 4 HV antig
p‘gé-z&f’p%é?é pl7, was purified froma E colt g@frppzuosmsmt

honogenate according to purification nethod I, which
conprises the follow ng principal steps: 10 AnmoDni um

.sul fate preci pltatl on of F4 SO03 Fractogel

R A e s D
(pos intttowlumsl m)embra&ss(sfmhlaid@m"e&‘ora:m bat 188 dharogemight at 30 V.
11 ERRCrB BRI SPERr FHiopeERoe oy Cpgh dfgens, ani-
Di al p34, an@NIf-TRNGE/RT @bmaimemdmkmmmmy p24 doel 2 Neb Tdt)was
car r JFH0 SHE AR BRSO SRR RERBD2Lys) and the Fa+
pr ;)t- ?lllihhge-ﬁﬁosﬁlwww bc;]@?g; aﬂdﬂmi;; @n ain-ﬂ‘dbbiﬁaﬁl_?iiyﬁ%;ere bound
mutation) were purified usi & S QB sk B
net hdythf pom “p{ﬂ%?fj}fisﬁ tﬁ’t"q’%' atton 4 tug ot SONB
was dethe@ﬁﬁsﬁﬁds using the Lowy assay. Before measuring
ein ncentration all sanples are dialyzed

the
htweﬁtﬁﬁﬂ 8 PBS, 0.1% SDS to renove interfering
su bstsqrgqeaea(a (k.@ery) WEE sepaBBa by BDSFRAGE waldransfentedanta he

st and and yest ern bl ot 25 Sanples were
prepé‘?atg’& lf“ﬁ"s‘r‘gﬁﬁ'g%ﬁﬁs agra fSn- r educi ng SDS- PAGE sanpl e
b uf f-&tes:(iﬂz{l hodd e¢tiprotains wen:ehlauectbé usingpohenalcnfi-&: cdi antibodigs.

SDS— 65%’3%?%[1 glﬁ{ve\ed.rgs%a tﬁhﬁ%&)‘g@"? %l'?og% S reactlag ash above.

pre-cast Novex Tris-gl yC| ne gels or Criterion gels
( Birgicfiog MetioddIm t hi ck. Pr ot ei ns were visualized with

i e-bl ue ;
PRAAPBE DS e teisoy il A four ohrpratogppnic
pstegsei ns were transferred fromthe SDS-gel onto
nitr, ose £
100 cobl € vse“rﬂtﬁF rf%)gd?'g %lngmw e? gc:s?g ﬂtqfsé%@néto
mon odIOoMDTﬁntnﬂﬁdRMst, 1yBEREA at GRSY(-PHembn? Ramnie @éﬁges

anti - gJat, anti-RT (sonetimes a mxture
of arﬂ( wgeﬂtéoﬁ‘ﬁ{u Nef Tat was

» Cells debris and insoluble material were removed by centrifugation at 14400 x g for
20 min.

« Ammonium sulfate (AS) was added from a 3.8M stock solution to the clarified
supernatant to a final concentration of 1.2M. Proteins were precipitated for ~2
hours at room temperature (RT) and then pelleted by centrifugation (10 min at
14400 x g). The pellet was resuspended in 8M urea, {0mM DTT in 10mM
phosphate buffer at pH 7.0.

« The antigen was captured on a2 SO3 Fractogel column (Merck) in the presence of
8M urea and 10mM DTT at pH 7.0 in phosphate buffer. The column was washed to
elute non-bound protein followed by a pre-elution step with 170mM NaCl to
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5 used to detect a maxi num nunber of protein bands).
Al kal i ne- phosphat ase conj ugated anti - nouse or
anti-rabbit anti bodies were bound to the primary

ng.i boﬁi es and protein bands were visualized '
é@,soog bﬂiﬁ?ﬁ as the substrates. anti-E. col |Hév\i/é[§ QP pesess

blot 10 - 5 g protein (Lowy) were separated by
SDS- PAGE and transferred onto nitrocellul ose
menbranes as above. Residual host cell proteins were

det ect ed usi ng pol ycl opal ti-E coli. anti ]

Pr of G108 R el P TA IO e 5 o8 Wi Hobir N, s
al kaljenaopopIia gieepHaRautitid pHS.(above.  Purification
Met hod 1 15 Method._ | . C. i Se precipitatlo y
b An A0S as s 2io AGIR vl Ty Rype R oy iy &Y and toaded
E. cobhto Qaetbtl:tﬁl %pn@oslam?q'msﬂam Biosdidndes) sn Hhef ffresencet of 4M
pH 8.0 in_the pres 10 T, PMVBE, 1mM .
T Azt 1B TT: SEBANRCT i ishiHe Bpe bR 0. FallohEd washing
app! biepl(eakililAReh Wiffed bodki FAGedsl dhutetbwith 8Maungh, 1 mMOD T ire2SmM

mat eri.a re ved by centrifugation at 14400 x g
for TQE)L#%?”’ iﬂgni um sul fate (AS) was added from a

3. 8BMrE¢ 06tk e Wisiluted atihaljstedno HH O and Hp eantembountico an Q
final concentratjon qf 2M. Pr.at el n re
precf f’ﬁ?ee?ﬂ"i%} twra]%ﬁ?lgscéetm?) oom't é‘ﬁ%\%g?ea?fusr% NN} pH 9.0
and tsaiM [meik). enbslntypretein twas fwagheetli ofin(3VL Greayi 2mM T2S at pH 9.0)
14400 .. The pe}l.e .I spe j
10 bislignafo SREMENET R 5 e 28R 1, BEb fhoved P
ant i geh Fpvdsgradafibnl peduan B $@8 devoget dieh tiobelumn (with 200mM
int ence .of M ur and |OMM DTT at pH 7.0 in
phosgﬁg%ﬁ%ﬁﬁ‘@ﬁ'sw&ﬂ g‘?}gﬁ‘ﬂ was washed to elute
non- batdiquarddtted @ fladté eaeepiked withpl%- BDS tand diatsize againsh PBS
170 d to. 56, 006/.0 P C
o VB SEHATRBIE PR SPS 200 JPAT A 1 Babpoe’ el BAE injcting
el ut e sainple ohfpOud/pélofiratiod Molurme(@rep Ptk SBPFdéxn200, two 16 x 60
phosphate buffer at pH 7.Q. .. Th 3 el .
di | uf® Tﬁ‘f‘ﬁ@%ﬂh’gsapﬁoé"fq'e%ﬁf "e"'|r§‘Qt Eﬁ“}}‘?st & 8%2451%‘ "
process SDS-PAGE analysis.
= Samples were dialyzed twice at RT in dialysis membranes (12-14 kDa cut-off)
overnight against 110.5M Arginine, 10mM Tris, SmM Glutathione, pH 8.5.

The sequential purification steps are shown in the flowchart below.

Purification Flowsheet

360 mi homogenate ODS0 (Rannie)
50 mM Tris pH 8.0, 1 mM PMSF, 10mM DTT, 2 mM EDTA
1
Clarification

20 min centrifugation at 14400 x g
e
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onto a Octyl sepharose col um (Anmersham Bi osci ences)
in the presence of 4M 5 urea, 1mM DTT, 230nmM NaCl in
phosphate buffer at pH 7.0. Follow ng a washing step

l(ﬁggb‘kl?m ion buffer) bound F4 was el uted w I’P’lilﬁ%ﬂﬂﬂﬁlﬂﬁmu

TT in 25nMM Tris buffer at pH 8.0.
Cctyl eluate was diluted and adjusted to pH 9.0 and F4
was then bound to an Q sepharose colum (Anersham
Bi oscience) in the presence of 8Murea at pH 9.0 10
(25mMM Tris). Unbound protein was washed of f (8M urea,
25mM Tris at pH 9. Gymmepipnysulfate PERcipitatigd st ep (90MM Nadl
in 8Murea, 2piMM AN b § ot TR @igatioR TG gHCRhin and
174- degradation products. F4,was desorped fromthe
colum with 200mM Nad , SMYrea in Tris buffer at pH
9.0. An apelleuatspakiedih®Mirel ot PRad0sMiDIGdrIWW 0 h 1%
SDS and di al yzed agai nst PBS, 15 buffer contai ning
0.1% SDS and 1nM DIT to renove the urea prior to
injecting th&SN3FrectogehFHI 60 M rhrpmptograpyon col um
( Pr e P @@ e el 0 T2 (s-c1h08R atliG0 1MIGaCLERiSH60 FAVENaC
connected in a row). The relevant fractions were
pool ed after in- process SDS*PAGE anal ysis. Sanples
wer e di al yzed dilutiongo @ 7.6%% M wead b M/BTE 23emMNales (12- 14
kDa cut-off) 20 overnight afainst 110.5M Argi ni ne,
10mM Tris, 5mM @ ut at hione, pH 8.5. The sequenti al
purification step&D&lcty! shbarpsechropaee@PB\chart bel ow.

Purifi catzon, FManahsehMARcs ellidds M e aenst Bis RSO
(Rennie) 50 nM Tris pH 8.0, nmM PVBF, | OM DTT, 2 nM

EDTA 4 darification 30 20¥m n centrifugati on at
14400 x g 4 57 A3 @iGGi6d, o @L06 POHABEREE/ 008434
Ammoni um sul fate precipitatign 1.2 MAS, 2 hat RT,
centrifugation 14400 x g 10 min

{+) Q Sepharose FF chromatography

Tris pH 9.0, 8 M urea, pre-elution 90 mM NaCl, elution 200mM NaCl

{
addition of 1% SDS
$

dialysis

— TBS, 0.1% SDS, pH 8.5
4

Superdex 200 gel filtration chromatography 16 x 120 cm

TBS, 0.1% SDS, pH 8.5

+
IPA SDS-PAGE
{

pool/concentration/dialysis

— formulation compatible buffer

IPA — In process analysis
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1 pellet resuspended in 8 Murea, 10 nM P04, 10mM
DIT, pH7.0 5 1 (+) SO03 Fractogel EMD 650 (M

chrg;ngt %%Ir ﬁlggy le 7.0, 8 Murea, 10mM DTT, pre-elution
at |, elution 460 MM NaCl 1 2 x di '
pHOZMIH0G ) ea 5 M DTT, 230 nM Nad 10 1%%9560&%3434
Cctyl sepharose chromat ography pH 7.0, 4 Murea 230 nM
NaCl, elution 8 Murea, 20 MM Tris pH8 0 1 -2 x
dilution, adjustnent to pH 9.0 (NaOH) 151 (+) Q
Sepharose FF chronmatography Tris pH 9.0, 8 Murea,
pklbbwfTer dookaindomMVD A df not etherwisssPefisdM NaCl 1 addi ti on
of 1% SDS 20 1 dialysis ->TBS, 0.1%8DS, pH38.5 1
Superdex 200 gel filtration chromatography 16 x 120 cm
25 TBS, 0.1% SDS, pH 8.5 1 | PA SDS-PACE 1
ptastitcPurifioatiombi i/ di al ysis 30 -s fornul ation

conpati ble buffer [IPA - In process analysis 58

SDS-PAGE/Western Blot Follow-up of The Purification Process

Figure 13 shows the SDS gel and the anti-p24/anti-Nef-Tat western blot of the F4-

containing fractions collected during the purification of F4.

The E. coli homogenate is shown in Fig.13, lane 2, with F4 estimated to represent about
10% of the total proteins (density scans of Coomassie blue stained SDS-gels). After
centrifugation, the soluble fraction of F4 was recovered in the clarified supernatant (lane
3). The ammonium sulfate precipitation step eliminated many impurities (lane 4) and
reduced the proteic charge for the subsequent chromatographic step. Additionally, the 8M
urea used to resuspend the precipitate dissociated complexes of F4 with HCP and allowed
both complete capture of F4 by and quantitative elution from the SO3 resin. The SO3
eluate shown in lane 5 was considerably enriched in F4 but the heterogeneous pattern
remained principally unchanged. The hydrophobic Octyl sepharose column mainly
removed low molecular weight (LMW) HCP and F4-degradation products (lane 6},
thereby simplifying the F4 pattern. The Q sepharose chromatography further simplified
the F4 pattern and removed many impurities (lane 7). Final purity in terms of E.coli
impurities was obtained after this step. In fact, no host cell proteins were detected in the
Q eluate by anti-E. coli westem blot analysis. The purified F4 thus produced is referred
to as F4Q. The Superdex 200 column separated LMW F4-degradation products from the
full length F4 improving F4 homogeneity in the Superdex 200 eluate (lane 8). The term
F4S may be used to refer to F4 purified according to the full scheme of method 1.

An anti-E. coli western blot was done of the same fractions collected during the

purification of F4. The absence of visible bands on the anti-E. coli western blot indicated

HCP contamination below 1% in the Q eluate and in the Superdex eluate.
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The table shows the amount of protein in the homogenate and the soluble maternial,

including F4, recovered in the supernatant after the clarification step. The AS-

precipitation step removed a great amount of HCP and only a slight loss of F4 was
observed on the SDS-gel. The SO3 chromatography additionally removed many

impurities and the SDS-gel indicated a high recovery of F4. In contrast, the ~50% protein

recovery measured with both the Octyl sepharose and the Q sepharose columns were also
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western bl ot analysis. To estimate F4 recovery from
SDS-gel s, the sanple volunes 5 | oaded onto the
SDS-gel s corresponded to the volumes of the different
f i on ol lected during the purification.
d&@%@%&%ﬁ?ﬁe protein recovery in the F4-contaf%ﬁg%ﬁmﬁm&m4
fractions. 10 Table 1: Protein recovery in the
F4-positive fractions collected during the
purification process (360 m honbgenate). The protein

concentration was determ ned Lowy assa

resomapisd bylesses ofF4pPrstedn WG%F@&M&%% ?W%a#hrﬁégetaééw
(WS b du¥30% Yhe SDBOROSHIE %aﬁﬁ@@ UMW -3:0fin tehéy (Fhidegtadation
hom)genate 4641 71 71 SS‘usp nded AS precipitate 728

Pgnds) weg senpqvigdicgnoppmtantly redusing @ esrPve¥phar ose el uat e
129 52 2.0 Q sepharose eluate 74 57 1.1 Superdex 200
Iavied0. 6 15 The table shows the anpbunt of protein in
t he honogenate_and the sol ubl e naterlal i ncl udi n

Flgblerl aboxahews the Sbos 3§ MBI coukis Pbiajngd from 360 m
HoRbfdrlate 3t ODSO. S{m&eforeT meh&ﬁogeaﬂ@w@m sasuoam 15¢1@ FboueTODVRE
a great anount of nd only. a slight | oss of F4 \ﬁxae

Ponfeki4: Swee GRs PW@ s&wge pehieygd dusing e fFrapegtabon BIgTRS:
AR er HRR et @ ROURTacBR BMgly bE RithE fah@Sofand d 138 ISk gel

i'ndi cated a high recovery of F4. In contrast, the
-P50% protein recovery measured with both t he Cctyl
sepharose and the Q sepharose columms were also 60 WO

o OPutifatiat g FEX195/ 008434 acconpani ed by | osses
of F4. Protein recovery after_ the filtration

e G105 B s oo LS prsa o i St iphed Lot gbove

Biud ¥ fagéRki N bands (F4-degradation bands) were
removed, concomtantly reducing F4 recovery. F4 Yield

SDS-PAGE/Western Blot Follow-up of The Purification Process

Figure 14 shows the SDS gel and the anti-p24/anti-Nef-Tat western blot of the F4(p51)*-
containing fractions collected during the purification of F4(p51*).

The SDS-gel and the western blot demonstrate that the FA(p51)* fusion protein globally
behaved similarly to F4 at the ammonium sulfate precipitation step as well as during the
chromatographic steps. Purified F4(p51)* had a heterogeneity pattern similar to purified
F4.

An anti E. coli western blot indicated that HCP contamination was below 1% in both the
Q eluate and the Superdex eluate.

Yield
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5 Table | above shows that about 36 ng purified F4
coul d be obtained from360 m  honobgenate at OD50.
Therefore, | | honbgenate at OD 50 shoul d yi el d about

ified F4. Since ODs of 70 - 90 wer
i‘gﬁizg%’é)&ﬁg‘{lri ng the fernmentati on process, thes‘:{/f““é%"%s’””"‘”“

per liter fernmenter would accordingly be in the range
of 140 to 180 ng F4. 10 Results Purification of
F4(p51)* The F4(p51)* fusion construct was purified

usi n urjfication nethod .l cri bed abave without
R 1 B TS 1S erelost b s pRB A oS s RPIOBREtD ot
TAWRiitRMAN, béabde @ JRFiAERIDA nfeihod was Aot addpeedso thisepraiel, lgsses were
and the antj-p24/anti-Nef- Tat stern bl ot of ‘Rf n
rlbpsseege: he clypmaiomaRkic FeR. Thpriere o VEal EOusY PHENEHY wes
rwddtcéd @agc%@ ns gfg pEAth?f&ibmog?ﬁ&t@?ﬁO)SEﬁug%ﬂaww 1tlive culture at
western e nstrate, t, e * usi on
U530 2, thegiabuprly sceprineCor 18 Berike o 51 BREAGID™ e

amoni um sul fate precipitation step as well as during
the chromatographic steps. Purified F4(p51)* had a

t er ogenei t. ern simlar to purified F4. 25 An
Qﬁ?ﬁt%r@gﬁawﬂgﬁtrn bl ot indicated that HCP
CRRIFAR IRk ARk trE Swab Bhidéd i Puridafion &thodQ debdsibeEatiomel
the Superdex eluate. Yield 61 WO 20061013106

o434 About 25% of F4(p51)* were lost in
the insoluble fraction of the honpbgenate.
Addi tionally, because the purification nmethod was not

PSR E s et mB i n PR TR HEREn F8RGH 7 oSover'y

of F4(p51)* was reduced to about 25 ng per liter
honogenat e (

) OD50). Extrapolated to 1 litre ?U|i3¥§ at
Figyre 157shows the SPScgeljanddhy anti-p2diantiNel T3 wretemplaty Age
QonBRidEUrabddnR edllected ddflthd Surfiditichiog p44.on of F4* The

FA* fusion construct was purified using purification
met hod | described above w thout nodifications. 10

SIS 66 s u1f Rtnofed kﬂaﬂl«'ﬂ#"‘@o&fw B'é]ﬁvﬁ'.lﬁité bigalbil o F4
Process Figure 15 shows the SDS gel and e .
<AvFInE oo BRBRRGHONEPCeRHie, DSGURIPI M3F BEOY5Fed e eapested fractions as

shown by the SDS-gel and the western blot. An anti-£. coli westem blot also

demonstrated elimination of most HCP already after the Q sepharose column.
Yield

The global recovery was about 17 mg purified F4* obtained from 465 ml homogenate
OD50. Extrapolated to 1 | culture at OD 140, the yield would accordingly be in the range
of 100 mg F4*.

In summary, the three fusion proteins F4, F4(p51)* and F4* were purified employing
purification method I. The SDS gel in Figure 16 compares the three purified proteins
showing the different level of heterogeneity of the constructs after the Q sepharose step
and after elimination of LMW bands by the Superdex 200 column.

62



10

15

20

25

30

containing fractions collected during the purification
of F4*. 15 As with F4(p51)* it can also be noted that
F4* gl obally behaved quite simlarly to F4 during the

Ifi n procedure. The protein was recov j
F‘Eéz@?}ég}& 6gd fractions as shown by the SDS- gg 'Frglr)lig&mnsw:
the western blot. An anti-E. coli western blot also
denonstrated elimnation of nost HCP al ready after the
Q sepharose columm. 20 Yield The gl obal recovery was
about 17 ng purified F4* obtained from 465 ni
honobgenate (OD50. Extrapolated to 1 1 culture at OD
140, the yield would accordingly be in the range 25
Exahiple SrP urificatiomof Fdramd Fdeo (chdon dptienized) s Purihipstiond¥iethod 11
F4, F4(p51)* and F4* were purified enploying

ri icat%g‘gﬁ#hod I. The SDS gel in Figure 16
FC)PS% ee purified proteins showi ng the
014 Gibphifigd purig¥al on%f‘ocaﬁﬁ'@ REHIB Bl Ak Yorfparsd 18 n@idd I widtaRo
after the Q sepharose step. 30 and aftermg f&nignatlon

clevalanaddetied Hgonsiis %@%@@Wﬂ@@@a@w Slxiax

2&?@ 15@&'15’1‘1‘19&108@3? tafi20Reh08 ‘N%ﬁngX anPhype. chibidtdgraphici on
and F4co (codon optim ze rlflca{lon Met ho

Foohun BRSFE) eSO RIS rople G ﬁlﬂFf“fai“@’a StERy FHCrAmEa g Sulfate
gﬁ&@;ﬁau&{eandnﬁet m&dma@ﬁm;mﬁmaﬁod D (ErpRdr) Metas]] alas ased

o2} p@%’étbg@rwﬁg gullsqoggl? opj%zselg%%l ‘FFO 0 % i’Xr I-%co two different forms of

%&ﬁd(ﬁ'l Svefdipefrbrinied adnke Volvitig c%ﬁiﬁfmcﬁﬁ&h ﬁfdgﬁe ndio tmb putposa of
per Z chromat ogr aphi c

mhs ?%‘Eﬂ}bf%ﬂ‘d?tﬁmrs?ﬁl“ﬁ&@ﬁfﬁvém& f“ﬁ es%}r?“§{ @% Pf°c“ﬂ‘é This

ATHIRY AMTistieh s efforndQGErthd Et dhfuinatdpsaphieatePQCM hyperZ).
chromat ogr aphy of nethod I (Exanple 7). Method Il was

used to purify both F4 and full-codon optim zed F4
(".F4co’' B .eolfRlls Eﬁﬁl@ssuigm SHFé® vaRd hdn@ugemizedlin S0mNETHOBLffer at

I T were perforned, on | vi oxyam dat i on
on@thbD it Sirenrsens s dom DY hest DRI D RAH AeB: o By i
t o poeyeHt oxidative aggregatl on of the prot ein. This
car boxyam dati on

rred afte
cHr onat%ﬂléﬁﬁhwf{{e gé%ﬁ 57112 ¢ beE'oEe emllcat}?&tia §he CM hyperZ
( e&egiﬂ&bsq)rdé%ﬁnm&ﬂsaowltmw w6 i Ghedphstel bufferS8ngH Tr iAmitigen

%f@]?t{u? was e p%l%g%gbl@g e\tl\gﬁ%Per esence of k]é r{ljlvla Qt]-l-tlx-inn altmbound
proteins were washed off with the equlhbranon buffer and bound host cell proteins
(HCP) were removed by a pre-elution step with 120mM NaCl. F4co was then etuted
with 360mM NaCl, 8M urea, 10mM DTT in phosphate buffer at pH 7.0.

. To control oxidative aggregation of the fusion protein, the cysteine groups of
F4co can be carboxyamidated with idoacetamide. Therefore, optionally, 50 mM

iodoacetamide was added to the CM hyperZ eluate and carboxyamidation was done
for 30 min at room temperature in the dark.

. The CM hyperZ eluate was then adequately diluted (about 5-8 fold) and
adjusted to pH 9.0. F4co or Ficoca was then bound to 2 Q sepharose column
(Amersham Bioscience) in the presence of 8M urea in Tris buffer at pH 9.0. Unbound
protein was washed off with the equilibration buffer and a pre-elution step with $0mM
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1000 bars. 8Murea were added to the honobgenate
before application to the CM hyperZ resin (BioSepra)
equilibrated with 8Murea in phosphate buffer at pH 7.

Q%izgﬁﬁm&)apture was done in a batch node. Thg. 'flﬁﬂoﬁkmosam
was en packed in a colum, unbound 20 protelns wer

washed off with the equili bratl on buffer and bound
host cell proteins (HCP) were renoved by a
pre-elution step with 120rrM I\IaCI F4co was then el uted

\git t}%ﬁ??ﬁ?@ﬂ‘”&\gg’%ﬁﬁﬁ”g{ﬁg ) a‘f"fJ e‘él ay gg}eegagf%dh%%ﬁ "i%ﬁg Bbund

f UHIEM FRdoOk B desorpddefratiy thie @blnmn it 268mivf NaCl48M weerin Jeis buffer
car bg‘ﬁé%m dated with i doacetam de. Therefore,

optzl l'y, 50 mM 25 iodoacetam de was added to the

CM hy peSafhipieb watesdialpabd eaick amm @ialwslsmemhsn@bdn3~14 kba caeoff)

T Dae SRS A, ORI gt oL SR e o
andiddeddio Ubé ach-taobgxiyhrBid@ed Emm)o pﬁmaﬂamelr,hlmffeb exphange
or &8 e Byien py paflodfhaan G ARMe SRR B1Ebarlebubbfing

30 ap#irgediahlos snenthedne ovith 30 ond @ kDa weong li br ation

2006/ 0140y EARRBSRE B Tt el Mt 4 A fim membrane.

non- car boxyam dated protein) in the sarre buf f er

mﬁ}mvedﬁm uonmps':g'n%gh% ‘ﬁf‘esﬂ%b%ﬁ th g the col um

AP T s at pH 9.0.
Sanpl es were dialyzed twice at RT in dialysis

mﬂﬁesm’ 21114 kDa cut-off) 5 overnight against 1 1
WER omM Tris buffer, 10nM @ ut at hi one
(only added to the non car boxyam dated protein), pH

8.5. Alternatively, ﬁglﬂ?gﬁﬁ was acconpl i shed
by diafiltration agal nst e V°8| umes of the sane

buffer using a tané@‘ﬁ%Té'FP?ﬁBV\}OM%ne with 30 or 50
kDa cut-off. Finally, the d{alyzed product was

Sequent i al  pur 11 RR0RH 0 wgt SApBERINT e

flowchart below. Purificatién Fl owsheet 15 Honpbgenat e

D90 (Ranni e) (+) CM hyperZ chromatography

pH 7.0, 8M urea, 10mM DTT, pre-¢lution at 120mM NaCl, elution 360mM NaCl
1

optional carboxyamidation: addition of 50mM iodoacetamide, 30 min at RT
¥
dilution and adjusting to pH 9.0, 8M urea
y
(+} Q Sepharose FF chromatography
Tris pH 9.0, 8 M urea, pre-¢lution, elution with NaCl*
4
dialysis/diafiltration
—» phosphate buffer, 0.5M Arginine, pH 8.5 (10mM Glutathione}

1
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50mMM Tris pH 8.0, 10nmM DIT 1 addition of 8M area,

adjusting to pH 7.0 20 (+) CM hyperZ chromat ogr aphy

pH 7.0,8M area, 10mM DTT, pre-elution at 120mM Nad ,
tion 360mMM NaCl 1 optional carboxyam datiqn:

aw 2413188 50 i odoaceltoam de, 30 m nyat RT I8T"§§z°°5m°8434

dilution and adjusting to pH 9.0, 8Marea 1 (+) Q

Sepharose FF chromatography Tris pH 9.0, 8 Marea,

pre-elution, elution with NaCl* 1 30

di al ysi s/ di afl tration phoslohat e buffer, 0.5M Arginine,

pH 8.5 (10nM @ ut at hi ondferilefilsatieny 2006/ 013106

PCT/ EP2005/ 008434 Sterile filtration Al buffers

contained DIT if F4co was not carboxyani dated and

@lLtnetters conteined DT éf FApo was nat darbexyamidaied and thllaﬂg@‘rﬂl% the

@f(ﬂmu% k%%%%%rﬁkgagmé@%gm@{ for F4coca ByiRfaffbucd

&NaCl o for e thip ws 200ngiNa6Y, fowdidroca elptipr was bpgradignt pENaCl.

fuE r oy for

4B o Sl RSy Rl kB G
edhuing mathD@rhM| NaCOamd T fco (b @lup'n&'weh EIQQUGM Nagi (g pre-elution
@Eeg‘iilgé@ed) 10 Results: Purification of F4co Figure 17
shows a "SDS gel of the F4-containing fractions
collected during the purification of F4co and the
purification of carboxyam dated F4co ("F4coca"). 15

Results: Purification of Fdco

Figure 17 shows a SDS gel of the F4-containing fractions collected during the
purification of F4co and the purification of carboxyamidated Fdco (“F4coca”).

The CM hyperZ resin completely captured Fdco from the crude homogenate (lane 1) in
the presence of 8M urea and quantitative elution was achieved with 360mM NaCl. The
CM hyperZ eluate shown in lane 2 was considerably enriched in F4co. After appropriate
dilution and adjustment of the sample to pH 9, F4co or F4coca was bound to a Q
sepharose column. F4co or Fdcoca was then specifically eluted with 200mM NaCl as
shown in lane 3. This chromatography not only removed remaining host cell proteins but
also DNA and endotoxins. To bring the purified material in a formulation-compatible
buffer, the Q sepharose eluate was dialyzed against 10mM Tris buffer, 0.5M Arginine,
10mM Glutathione pH 8.5 in a dialysis membrane with 12-14 kDa cut-off. Glutathione

was omitted with the carboxyamidated protein.
Purification of both F4co and F4coca yielded about 500 mg purified material per L of

culture OD130. This was in a similar range as observed before with the non-codon-

optimized F4.
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The CM hyperZ resin conpletely captured F4co fromthe
crude honogenate (lane 1) in the presence of 8M urea
and quantitative elution was achieved with 360mM Nad .
Ths CM hyperZ eluate shown in |ane 2 was congj derabl
e izﬁ%@a”i{‘ﬁ F4co. After appropriate dil utionPGHEF2005/008434
adj ustnment of the sanple to pH 9, F4co or F4coca was
bound to a Q 20 sepharose colum. F4co or F4coca was
then specifically eluted with 200mM NaCl as shown in
lane 3. This chromatography not only reppved, renai nin
Hisstescribpd above twp differspt pungjpatign m&ogﬁé a@ﬁ'&b‘tﬂ&l’?@ T‘T‘E"F&PP‘*‘? to
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orrmul ation-conpati ble buffer, the Q sepharose eluate
wegge fitaingdy ed against | OrM Tris buffer, 0.5M Arginine,
10mM d utathione pH 8.5 in a dialysis nenbrane with
12-14 kDa cut-off. Qutathione B 25 was onmitted. with
(e SOasbiR ik eacillysiates tesls et peliem gh o ety o
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S s, R ieFRY IR Y 5 PSR 2 Mepa
Gad Wtnél B Qidd H Per Sl 200 pARED AS4-£. L5l slestetii bloedhalysis
above, two different _purifijcatijon r%t hods sll. angm!jla)t.
teauiarmsd dhe ReBYAT disayrifics! Profgins picating heptepll proppn gopttamunation
QRId% 14 & 41l théprgpirRionsd conpares the different purified
bul ks that were obtained. 5 The SDS gel in Figure 18
clearly illustrates the distinct pattern of the two
different proteins, F4 and F4co. \Wereas F4 presented
several strong | ow nolecul ar weight (LMAN bands, only
fExampled umypogenigity ph4dn MRice,  he codon- opti i zed
FAco. Method | and nmethod Il produce a very simlar
F4co pattern. Anti-E. coli western blot analysis
LORMPRREY t he purity of the purified proteins
i ndi cating host cell protein contam nation 10 bel ow
1%.in all the preparations. Exanple 9: I|nmmunogenicity
ofdipvent fgrmylation 1%’5 Formul ati on: Adjuvant fornul ation
1B: To prepare Adjuvan t formulation 1 B. A mixture of

R 5, RIS A BATHR B 4 oo
aaithenfro egy-yelkror syrithetic) and cholesterol and 3 D- MPL in organic solvent, is
dried down under vacuum (or alternatively under a stream of inert gas). An aqueous
solution (such as phosphate buffered saline) is then added, and the vessel agitated until
all the lipid is in suspension. This suspension is then microfluidised until the liposome
size is reduced to about 100 nm, and then sterile filtered through a 0.2 ym filter.
Extrusion or sonication could replace this step.

Typically the cholesterol:phosphatidylcholine ratio is 1:4 (w/w), and the aqueous solution
is added to give a final cholesterol concentration of 5 to 50 mg/mi. .

The liposomes have a defined size of 100 nm and are referred to as SUV (for small
unilamelar vesicles). If this solution is repeatedly frozen and thawed the vesicles fuse to
form large multilamellar structures (MLV) of size ranging from 500nm to 15 pm.

The liposomes by themselves are stable over time and have no fusogenic capacity.
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t58: thb Bartib@93ORBBo iy, r each a final 3 D MPL and Q521

concentrations of 100 gg/m . Formul ation 2A: 3 De

acyl ated monophoshphoryl [ipid A and Q821 in an oil in

VRaereratiod oEQiLin iaten empisiop 2 faldiconceptratel | i n wat er

enul sion can be nade by follow ng the protocol as set

t h
A a3 5 b S bl 9,743 B ot v
tABS. Jarrrovided 08 ml bwq feld coprepirae eTB‘S'PP &9 gt Bl 3lppa tggo r|°' in
\wiat Sl EMsglisiérararg Yorfenbéditocunthenugtiy. e30mT nbRBE/BReanssolution is

HoBELantHixdd nRBOGHR A8 r&laft.ﬁgéﬁgs@ﬁlslm BByt YAinde

ution 1 nt r ov
caoF Belly igra kg £ pineser Y108 maobies e iee IR repBicg e
Sindpladé havgacsizerce agprexirately dg@amt o mi x t hor oughly. 90nil
of PBS/ Tween solution is added and m xed thoroughly.

& &ﬁl&‘é&.blﬂg? ‘?{%qdéa WPBStol:ERA aNRSITBRcehirbtioH @N5GD pl of
syrin I Na

a( m crof |l ui di sed l? '\4[1]0%
AR ST B G40 O BRcls (PR ORGELLA e 8 TR oA g T
has= lﬁth‘éh aadeafto RAMH @ fhdradrebiytratiGOofeDuPer Bil.Betwaenteatik

?r%: febBhinutes

c%’ﬁ@ 8%(;'?5 %tg nFe%%J;?rew gptcl)r?hedggr rﬁn ? viv). 3 D
MPL is then added to reach a final concentration of |
Wﬂot codon optimized, purified according to purification method I, was diluted in a

phosphate/Arginine buffer pH 6.8. The dilution was mixed with two different

concentrated adjuvants (adjuvants 2A and 1B) in order to obtain a final formulation of
40pg/dose of 500pl of F4 in presence of 290 (for adjuvant 2A) - 300 (for adjuvant 1B}
mM Argnine, 50ug MPL and 50pg QS21. 100p1 of each formulation were injected in

mice.

Mouse immunogenicity studies were performed to evaluate the cellular and humoral

immune responses to the four antigens found within F4 (p24, p17, RT and Nef).
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Bomerband pelplscepesonigse burisERPRR R REE4 BRI KT
ent SOvdiths @Al i gen, eight strains of nmice, each with a
dlfferent geneti c background, were inmmunised tw ce at
day O and day 21 with 8g of adjuvanted F4 protein

%&Dﬁftﬁddﬁ%sp@ﬁ&@ ek Harahieised by BLISAY Gfkcifid forgi2d)pa 7, BB MNafh
d 14 .days follow ng

e n sa e col |.ect I
GHOFF Jo6 Tollowiataile, Table pomummasises piere AU Spost By i o
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spEe A o onalivd 6h SR MRS O 3 S AL g o B g 18
e itdantighiefofrRdakbd with BIDIMEL, €S2 andwlﬁteetambcumalmh@lﬂms@nes
of antibodies conpared to control animls inmmunized
wi th adjuant al one. The results presented are a
conpilation fromtwo separate but identica
experinments. In the table, 2A refers to antigen
formulated with 3D-MPL and Q521 in an oil in water

emul sion and 1B refers to antigen fornulated with
3D-MPL, @S21 and chol esterol containing |iposonmes. 15
68 WD 2006/ 013106 PCT/ EP2005/008434 Table 2 nouse
strain pl7 p24 Nef RT F4
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CB6F1 +/- + + + + +2A -18 Balb/c - + + + + +/-2A -1B
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OF1 mice mounted antibody responses to all four F4 components. The responses
observed are shown in Figure 19. +/- indicates that the response observed was weak or
only observed with one of the two adjuvant. For example, B6D2F1 mice p17 responses:
+/- overall with a +2A and —1B means that there was a response with 2A (not weak) and
none with 1B. Balb/c mice p17 responses: - overall, witha+/-2A and a— 1B, here the

+/- means that the response with adjuvant 2A was weak.

Cellular responses were characterised by flow cytometry staining for CD4 and CD8,
IFNy and IL-2 expression (intracellular cytokine staining for IFNy and IL-2 expression),
following restimulation of spleen cells with p24, p17, RT or Nef specific peptides, using
peptide library pools of 15 mers with 11 mer overlap. CD4 responses were the dominant
cellular response observed. The following table, Table 3, summarises where antigen
specific CD4+IL-2+ responses were observed for each mouse strain. Again, this is

shown as presence or absence of a response.
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CB6FI - + + + +IQA -18 Baib/c - +/- +l- + weak weak
CGH+ +- + OBA++++ CBA+ + - + -2A +1B 129Sv +
+ - + B6D2F1 - + + + OF1 - - - + -p. eece d CD MN2.

-= aC(r)npe q CUNa.44 5 DBA mice nmounted CD4 r on
t‘goa?f(’:‘fm‘?ﬂ%‘ﬁ? F4 conponents. The CD4+lL-2+ and PS%’%MO%S%OM“
CD4+l FNy+ responses observed for this nouse strain are
shown in Figure 20. In sunmary, F4 fornulated in

either of the two adjuvant fornulations is able to
pronote hunoral and cellular responses to p24, pl7,
Reblgdd Nef. This shows that each region of 10 F4 is

i mmunogenic in an in vivo situation. 70 CLAIMS 1. A

polypeptide which conprises Nef o geni c
fir derjq¢at ijve hefeo pl¥ G and p24 Gag
c AR drd 1 i 'Eﬂlgsz'&'m-'d'mftﬁar eof ,
whereserFi thgqre is at] | east ¢ne MV anti gen pr
ifmrunogeni c [fragnmenty betweelh pl7 Gag and p2d Gag, the
pol yvpept i de Jf urithdyr Lconpr | sitpg--RI—of—anR—-unogeni c
flr agngple or |derivatifve ,thefqeofy, 2.|Thespol ypeptide
gccording tq claim furthel conpriging Pol}or an
ilnmunogeni c | fragnment ok« defi vatst velt hereof{ 3. The
gol ypegti de Jaccording to claim1 or|cl ai+m 2} wher ei n
t i gen i | nt in which
T i spgpuncgted at tthe G tefm nys such that|it |acks
time———Tar boxXyf ternm g RNase |+ donmal fi. 4. The
qol ypepai deyllacco'rdi ng tacldim3 whereith the RT
flragment is jthe p51
-2A +1B

129Sv + + - +

B6D2F 1 - + + *

OF1 - - - +

+ = progence of COAHL-2+ = = absance of CO4+R-2+

5 DBA mice mounted CD4 responses to all four F4 components. The CD4+IL-2+ and
CDA4+IFNy+ respdnses observed for this mouse strain are shown in Figure 20.
In summary, F4 formulated in either of the two adjuvant formulations is able to promote
humoral and cellular responses to p24, p17, RT and Nef. This shows that each region of
10  F4 is immunogenic in an in vivo situation.

70



fragnent. 5. The pol ypepti de according to any one of
clains 2 to 4 wherein the RT conprises a nutation at
position 592 to replace the nethionine by another
residue e.g. lysine. 6. Thqg papeptide according to
any one of clainms 1 to 4 erein the Nef is ful

l ength Nef. 7. A polypeptide selected fromone of the

£ BRI N s o iRl o

tHedf §RT Gy dnd plmmlg(m hmﬂlﬁﬁog‘micai'agmentsa)rldysvatefes thereef, wherein

process for purifying a poly a ordln an
tishoisgt leattanrilly bieen ormnawog?ﬁ%ﬁ em e pviesng) T Dol da pos
d%gom gbl?rﬁgpizd%(?ﬁﬁfé’% b s1ﬁ?mrdr%h RmufGgeditiivignidnedr derivative

1y ii). su ing the conposition to at

eeeedt two chronatographlc steps; iii). optionally

carboxyan1dat|ng the pol ypeptide; iv) performng a
buf fer exchange step to provide the protein in a
2sui t Thk polypeyitide mcdonding topdlaimirh Gierther cethprisingPolar jap immgnogenic
The rocess according to claim8 wherein there are no
fragme tﬁﬁéﬁ“YﬂB’%% ?ﬁﬂatographlc steps. 10. The process
according to claim8 or claim9 wherein the
car boxyam dation is_ perforned bet t he t
3¢hr ofe pelyRpide asgastiag ta glainpl Sbﬁlﬁ’é%mgtw P | @ ipynypogenic
A9 td'ﬁ%gm@ﬁﬁﬁ LHOORYT B hRht®d bt the L teAnia@SRRRithdt Mlacks the
according to claim1ll wherein the RT or inmmunogenic
chrbagyrtemninat RBageofl domam. f r agnment in which RT is
truncated at the C term nus such that it |acks the
carboxy term nal RNase H donmin. 13. The conposition
4ac cormtik palybeptideakcording whelain B wheesiRhefRBffagméntiisthe pé1
p51 fragnent. 14. The conposition according to any

BBt clains 11 to 13 wherein the RT

5. The polypeptide according to any one of claims 2 to 4 wherein the RT comprises

a mutation at position 592 to replace the methionine by another residue e.g. lysine.

6. The polypeptide according to any one of claims 1 to 4 wherein the Nef is full
length Nef.

7. A polypeptide selected from one of the following:

p24 — RT - Nef - p17
p24 — RT* — Nef —pl17
p24 —pS1IRT — Nef— p17
p24 — p5IRT* - Nef -pl7

W=

* represents RT methionines» mutation to lysine
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conprises a nutation at position 592 such that the
nmet hi onine is replaced by another residue e.qg.

| ysine. 15. The conposition according to any one of
clains 11 to 16 wherein the Nef is full [length Nef.
72 16. A polypeptide which is a fusion of HV antigens
8CONPAI frb@gs &r Pueifipihg b potypeptide aodrdigts any opernielaigeni © 7
fragnents or derivatives, wherein the four antigens or
wWhicAgHReesSCPRISF: are derived from Nef, Pol and Gag,
whergin t ﬁ%gg( t SRR @{l2nt s
whi cﬁ' ar e&?gpar %%ﬁ%@sﬁg{ﬁ%@gﬁﬁ%&éamig&ﬁpﬁn t he i
fusi iin, Whbjeeting thehmnEegitios tpdt7leash tveckromatperaphis steps;
wherein the Pol is. p66 aqr PSIRT. 17 . .The pol ypepti de
accoHbi ngOPtB)”ép“éF?ﬁbg’S"%@tgﬁgﬁﬁg R%"WH‘EF‘S full length
Nef . ;38.  ferSHmifg i MO PSS the eoteindadisafiable
a polwé/pepp?de or glgrﬁrg%ﬂstigt&%‘%%geggp p%lﬁi/pepti gg% or
bhffai fon aphetnedcautivat foroiivlagiono any one of clains 1 to 17.
19. A pharmaceutical conposition conprising a '
pol ypepti de or polynucl eotide or conposition of
POl YRER LIRS RoRliButifd WiasmaaeR 6 fig mcde &ay two
previous claimor a polypeptide purified according to
chromatographaeisteps. ai m t oget her with a pharnmaceutically
acceptable carrier or adjuvant. 20. A pharmaceuti cal
conposition according to claim19 wherein the adjuvant
105 aThd ProdeSiatehiithpd@) citimNg oSelaih Qsviekeid thercatioxiithidation is
a conbi nation of 21 and 3D- MPL. 21. A
petfarmakchaiveandhe kwo chromatagsaphie steps. a conposi ti on
conprising a polypeptide conprising Nef or an

I mmunogeni ¢ fragnent or derivative thereof and pl7 and
1224 GoghrfosRidn coniprisiag am iR odrding tolelaimat i ve

t her eof ,n%\;/\%erei nm\é\;hﬁengbo@toﬁypgg7 and pglg Gag are

present there is at | east one H 'V antigen or

l,mrunogeni c. fragnent Qqr (TAVEGRY . e fir t
ogerhentniidilingle s U Pl BERIER ambiiBfhns fogmen
tRe6b3 a FragMEMAR Whid R T (v uncated gt the Koteymings swh ithie it lacks the
encodi ng,one_or nore ,of Nef and Gag or an i mmunogenic

cprbayisaming RNess Hgomai- of Nef or Gag containing a Nef
or Gag epitope present in the pol ypeptide of a),
together with a .
13. The composition according to claim 12 wherein the RT fragment is the p51

fragment.
14.  The composition according to any one of claims 11 to 13 wherein the RT
comprises a mutation at position 592 such that the methionine is replaced by another

residue e.g. lysine.

15.  The composition according to any one of claims 11 to 16 wherein the Nef is full
length Nef.
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pharmaceutically acceptabl e excipient 73 wherein the

pol ypepti de of a) further conprises RT or an

i mmunogeni ¢ fragnent or derivative thereof such as
p51RT. 22. A pharmaceutical kit conprising: a) a
conposition conprising a polynucl eoti de encodi ng a

180! y pesilyptptide WhRhiiSa Agiddedf IV amgemmqgesmg:atﬂmgfmmv
or derivative thereof and pl7 and

p24
aptigens o ERMENGEeRig FEagments qaélﬁrlwt‘f%eww@flé%? fou\ﬁﬁ’éﬁlgé?“ﬁ or
Opar
AR L B ORGS0 s v
sdﬁfdtwadmy@ebﬁtwbﬁﬁnaltheparat’e«b gglahbastwne lantigen in the fus1on wherein

har maceutl ca ceptable _exc
ﬂfe deagolsipdy @Hdé‘%‘h'éa ?-‘?ﬁg“’]&erﬁlé‘l‘?‘bé I 6853‘8&%1 ng one or

nmore of Nef and Gag or an immunogenic fragment or
derivative of Nef or Gag containing a Nef or Gag
12pi t The pplypeptide aceording tp olaim d whdeein thedyef is ﬁgbteneﬂh Nef.
with a pharmaceutically acceptabl e excipient, wherein

the pol ynucl eotide of a) encodes a polypeptide whi ch

urt dHIH ofypkp doniPosition of
o Oogo GRRLAZS: piffmRtechie HEHAE A Pofypep i T onito
polypeptides or fusion protein according to any one of claims 1 to 17.

19. A pharmaceutical composition comprising a polypeptide or polynucleotide or
composition of polypeptides or polynucleotides according to any previous claim or a
polypeptide purified according to any previous claim, together with a pharmaceutically

acceptable carrier or adjuvant.

20. A pharmaceutical composition according to claim 19 wherein the adjuvant is a
Th1 inducing adjuvant such as QS21 or 3D-MPL or a combination of Q521 and 3D-
MPL.,

21. A pharmaceutical kit comprising:

a) a composition comprising a polypeptide comprising Nef or an
immunogenic fragment or derivative thereof and p17 and p24 Gag or an
immunogenic fragment or derivative thereof, wherein when both p17 and p24
Gag are present there is at least one HIV antigen or immunogenic fragment or
derivative between them, together with a pharmaceutically acceptable excipient,
and _

b) a composition comprising a polynucleotide encoding one or more
of Nef and Gag or an immunogenic fragment or derivative of Nefor Gag
containing a Nef or Gag epitope present in the polypeptide of a), together with a
pharmaceutically acceptable excipient
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wherein the polypeptide of a) further comprises RT or an immunogenic fragment

or derivative thereof such as pS1RT.

22. A pharmaceutical kit comprising:

a) a composition comprising a polynucleotide encoding a polypeptide
comprising Nef or an immunogenic fragment or derivative thereof and p17 and
p24 Gag or an immunogenic fragment or derivative thereof, wherein when both
pl7 and p24 Gag are present there is at least one HIV antigen or immunogenic
fragment or derivative between them, together with a pharmaceutically acceptable
excipient; and

b) a composition comprising a polypeptide comprising one or more of
Nef and Gag or an immunogenic fragment or derivative of Nef or Gag containing
a Nef or Gag epitope present in the polypeptide of a), together with a
pharmaceutically acceptable excipient,
wherein the polynucleotide of a) encodes a polypeptide which further comprises

RT or an immunogenic fragment or derivative thereof such as p51RT.
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