10

15

20

25

30

Vaccine Field of the Invention The present invention
relates to novel HIV pol ypeptide constructs, to their
waois@sciominedi ci ne, to pharmaceutical conpositi OPST/EP2005/008434
conprising themand to nethods for their manufacture.
The invention also relates to pol ynucl eoti des encodi ng
t he pol ypeptides. In particular, the invention rel ates
to fusion proteins conprising HV-1 Nef and H V-1 Gag
or fragnments thereof, and; % Jol ynucl eoti des encodi ng
them More particularly, the invention relates to
fusion proteins conprising H V-1 Nef, H V-1 Pol and
CHL V- roteins or fragments thereof and to
lﬂﬂéPQﬂﬁgﬁgﬁﬁiaes encoding them HI V-1 is the primry
cause of the acquired immne deficiency syndrone
(AIDS) which is regarded _as one of the world' s maj or

Thp geeserty uma@mnerﬁ@tesmw@l HEV golmenside spistrugia et F1n t he
eefc?r\lf:ei?) | ARBEMQT c&ﬁ&@ftf&ﬁ@&on&%nsh“g\(hérﬂ h8e1d B&hods for their

und to the I nvention V-1"is an RNA virus of
manh@cuhwm ’lrhy iReentiovils rilaies. to Phlanpleptigenencediag dedwdyngptides.
In Bzr éé&l%rn he 1 \Fegnﬁ%ne}oepﬁ%s}l@ Elgsib&ﬁ% eﬁllg %%ﬂ?ﬁlslﬁ%g?\/ t1 Eﬁ&ff%nd (Ij-IIV 1
Gakfy fragrhalts‘ ﬁngwbatami 0 mﬂyatuelenﬁde'ﬁ&hccﬂlmg tRev, Mmei parhieularly, the

invggﬁcgﬁ%grgé ﬁ‘i? %H%{ogll Hrnﬁtgl\rll g rﬁq\?/ép sg%l}{]b;-ll ?\geﬁ,\}wrhggp aend|_1|-lll¥/-1 Gag

pro¥éiBas ket tidredtl dnd &I PMticlddE @& enddiBndth¥menvel ope
gl ycoprotein gpl20 is the viral protein that is used

for attachnment to the host cell. This attachnent is
[ I
HI%EEIdis"’H? Eﬂgﬁ%’ k&b\%? 82 e gagglhf@g ﬁmﬁggﬁiéf@lﬁ gw&;ﬁreleAM) Rfich

is tegardechasnmk iofi therver i3t wajor [BERh praplenGxX ket is Teedyfor 2 @accine for

ndspieplivee oy R Y e fen cloaved o

post-translationally to yield gpl 20 and gp4l. The
| 20 protein is retained on the surface of the virion
Basggqorlﬂﬂa(g@etlawwmgp41 mol ecul e, which is inserted
into the viral nenbrane. The gpl 20 protein is the

principal target of neutralizing antibodies, but
HINnk tsran R sirys ofitbe favyly Raveuimisipen The HIYizsname enaopes at least

nild p%tg ng %vh‘c\{%ré & gfﬁ)ed ;M tl@éesc‘fasgéé.e tl'fg)rflﬁj oV ?tfdcﬂf?!ﬂ%r&%ts %ag,f Pol
and Env, the regulatory proteins Tat and Rev, and the accessory proteins Vpu, Vpr, Vif
and Nef. The HIV genome exhibits the 5'LTR-gag-pol-env-LTR3' organization of all

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 lihkage to the gp41 molecule, which is inserted

into the viral membrane.
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the protein. Therefore, the use of gpl20 (or its

precursor gpl 60) as a vaccine antigen to elicit
woewbnadidgi ng anti bodies is thought to be of |POI/ERD0S/008434

use for a broadly protective vaccine. The gpl 20

protein does al so contain epitopes that are recogni zed

by cytotoxic T |ynphocytes (CTL). These effector cells

are able to elimnate virus-infected cells, and

therefore constitute a second nmgjor antiviral imune

mechanism In contrast to the target regions of

Théa gllbIIZOE]irci)tZinl’ig tlﬁlﬁ]inblp(ﬁjli tergetsdmeutElizingpintibgties, Bytpeémtunatelyghe
rel atively conser ann rent H.V strai For
g iBgE G ) TR ETBTED HEPRraLlss U e PiyRlegars of

the‘-if?@@fﬁn?ﬁ@r&of@ theage bNGs 2b Wlts%wu%r g;Bl'G@? hd £¥hccine antigen to
cel I - nedi at ed I mmune responses (particularly CTL)

eligioreugralzing praibpediss isithenght tofgewf limited psedfer ¢ bfoaélmmpﬁwe

e I (@)
vl 2 sk, B IE B0 58 BN S o 7
lyqqﬂxot:ﬁem(ﬁ’l:ﬂ) cBheas efRentqr chide are vblf t@eldnihate v@@-@écptgt cdb and

the%&g,rg ﬁf’gséﬁqufl seC(oE%/‘rsnajgr 2 2 i’\ilra‘? nggpuget Igltechraﬂﬁl&(: ras‘?l t% the target

regichs 0P newtdfiziap afetbd(ct 99y CTHICYitdiess apﬁeaﬁfb lfbaiélaylvely conserved
protein,that is it is expressed e rI n |nfec%%on and

ampﬁg differeah 5L saips. Fet thisseeronep bilhng; Hayheiselybptigenic

co E&‘qusin AMLcBRE vt ARCRBAlING é’(‘,‘llvm&'hﬁ’t‘é@ 'irﬁmWHé febpdiadss been
own to possess several activities. For exanple, the

(paNedulaslydtBli)n is known to cause the down regul ation of
CD4, the HV receptor, and WMHC class | nol ecul es from
the cell surface, although the biol ogical inportance

Noafent ¢leseeprbsins toif dlig - 1i incldédor examphel thtdérna rsa'hd:tyral\hbteins such as

racts with the signal athway of T cells and
el OB e ey Bo et e At ot s Rev, Nef,
Vifaderae{Geen &, gew EngMAl ENed)B324,30088 £llsVYq ( B9 pARIBRamet
nmutations in this region, whi ch cause them not to

alQﬁb@ﬁ@o}@ﬁéﬂFdﬁgFtH@@tbﬂﬂ ard0&t wadé¥¥el y conproni sed

in their replication and pat hogenesis in vivo. The Gag

gene is translated as a precursor polyprotein that is
HI¥ INedveean dayly pradeiedls istibisyekplesbed eartjuiotinteetivar and ne thedbsenpeof
rotein (pi 7), the capsid (p24), the

S“gngQ%8%5%|d (p9), p6 and two space peptides, p2 and p

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

ee%%f E rn% %Hgo%gg a earfyealccr:]essory iﬁv%?(l)tlei%dwl'ﬁg?has been shown to possess
several activities. For example, the Nef protein is known to cause the down regulation of
CD4, 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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which is expressed fromthe unspliced viral nmRNA

During translation, the Ntermnus of p55is
WOReo®13ays at ed, triggering its associati on w tbCT/EB2005/008434

cytopl asm c aspect of cell nenbranes. The

menbr ane- associ ated Gag pol yprotein recruits two

copies of the viral genomc RNA along with other vira

and ceIIuIar proteins that triggers the budding of the

Th%ﬁag Ige granslaeteé %ganflartgagf& g{)fé/g’t%?elg E agﬂ \;:ﬁérggﬁcl%f;gro&g% tg yield
prdduc ¢as Blc(Lﬁle nlfeodamk pedteih (el 7pahe msnd)(pm)r thegudléseapsid (p9), po
@rocess of Vlra%ﬁﬁ turation into four smaller proteins
andjg ghack REPUARS P bl [pi 7]), CA (capsid [p24]), NC
(nucl eocapsid [p9]), and p6 In addition to the 3
maj or Gag proteins, all E@ecursors contaj n severa
Tho Glag gonecgjh esrTese tiieH- kalpéaltqné LHaDIECHFRY el Alse prlled @55,
r. [ i Z
WL SR BB B Blc i RN, e RS BN S Riminus
of pfoposedtaybtitel, trrggemggﬂtsaasswgat@uwm thy cxgépladmaic pﬁmtsszll

d co i butes to t [reg f teo
nlltlﬁdnerrflﬁgnep?go mé: B%P(g/ 5%r8 e Lfe gruot Hggr | c¥&ﬁe yiral
geﬁch'lﬁlc Imf@ BISh@alith offier Ivﬁilf]a)ﬁg aélﬁﬂarﬁiﬁ@‘iemﬁ tha‘c')ﬁnggéﬂé $}te BMAding of the
nol ecul es remain attac to r. surface o
virg} partégle {rom;the mrfaa%fﬁan 1gtegisfl F?li_v tgﬁerﬁ@dﬁgmf%ﬁ &leaV/sdtby the
wémbé.%d&f rM%aéeS(a E)ﬁﬁihélt' dreik ol §ér§3? dﬁﬂﬁ@g t@ls BRREss| Y BhlSm&iration

he V|r|on where it becones he conpl ex whi ch
mte $owsmellerpeoteing éﬁSIMdtMAt(ﬁ@tﬂ%deﬂHQ}sCA freegd [pad]), NC
ac tate the nuclear transport of the
@ucmmﬂ% hélgg%%use a karyophilic signal on MAis
recognlzed by the cellular nuclear inmport machinery.

Thi.s phepo non | | ows. o infect nop-dividi :
incffa WOgh SRRSO S ERRIpEDE) G rat B o hdiggggions
wHidH Bre Ble@elioit Ser @alnlf (1oRH6Rds 2PlidesQf variduBlsizes. These

particles. Cyclophilin A has been denonstrated to
proteing hayetdiifgrent relse e gothe P grogsin Bas m8Pesed iln it rteéulﬁtelzs activity
o Bl O P, Bk R o BSRo A e the

dlsruptlon of this interaction by cyclosporin A
Thlﬁ @é%@k’éﬁ BPLYP v a}%tlde %) éerl gi %rgﬁ tl-‘w IQI t'él%u 15%29st§{11lgt§§gn% g
M okagiolguks ga’iﬁdm @ﬁiachﬂadvto tH'd‘Iﬁn@auKa@l ofghesvlgnmhpmmlsyes; S

of . four sten1|oo str ures located near t
stalizgrgdhe pariiple gRLDSHS LA TSTEFPAIEY BRiSe (s dre sty gfdhe virion
wHeRCPbRBARE | 91@ oPlfhe BoMple? WAidMGRstHts ANt DN AtoMhé nucleus. These

Vi rions. bi nds to the packagi ng signal through
MA molecules facilitate the nuclear transport of the viral genome because a karyophilic

signal on MA is recognized by the cellular nuclear import machinery. This phenomenon

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

The p24 (CA) protein forms the conical core of viral particles. Cyclophilin A has been
demonstrated to interact with the p24 region of p55 leading to its incorporation into HIV
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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interactions nediated by two zinc-finger notifs. NC

also facilitates reverse transcription. The p6
w@odogpentvé de regi on nedi ates i nteracti ons bet VBENEPDHS5/008434

Gag and the accessory protein Vpr, leading to the

i ncorporation of Vpr into assenbling virions. The p6

region also contains a so-called late domain which is

required for the efficient rel ease of budding virions

froman infected cell. The Pol gene encodes two

proteins containing the two activities needed by the
TheiNQisegion of &iag ys iesfomsibleding snehi@cﬂlly raeagnideg thesegalkdeackaging

G Y SO B b ) Bl BN e

the/$' lch@Of the OlrIRICA [ hd)is alfﬂa&xheo afEdiace thermb@afanafrop@ ptide
whi ch contajns _activities necessag nt hesi s

heterglpgoss ENANRIGE P dains pRK pafls tedheras 1@3 ﬁ}gli thyqugle| |

in@ficidhs ANRARRed by oGO oA PR BANE N0 ﬁ\&iﬁme@ %Veks@ttﬁﬁgc@@ﬁon
protein. H'V Is a heterodinmer of full-length RT

(p66) and a cl eavage product (p51) Iacking the carboxy
The @b ipolyatptidslasgorHnddintes mterRTiOhsbetweerolﬁ St(ﬁ@ misthe dricegsbry
prglt\?\g I,ngv lggdnggr:t;%ittg? %%% 508 Cfgrhgf {9 reln[I ass rrl élrs] g%ﬂe 5%3 fegion
aldBichamaine h easalldd. latt ldembINAvIRCH isaeduired for tid efRdiensreadedNA budding

and DNA as teﬂgﬁﬁtes i nterchangeably and like all DNA
V"HHF 1og} dsintecie is unable to initiate DNA synthesis
de novo, but requires a pre existing nolecule to serve

as a prinmer (RNA). The RNase H activity inherent in
The(Pol genesnesides e prPigins copfainingdbe twqaqtctlwmeé needed Py the virus in

eatﬁiﬂ{ c%@h'tHQR? g{lﬂ}{ glg ;Ffete%e at%f v1raR1|\DIANA nto

esl’s procee ctive egr des the
cefl DNA. a’[11e IRNAary pEnNAcmiH’rol o chmbethy lés virSnipoatease & yigldtthe

o.H o cupy..s arat e -gver | i
s ETTIGELACT AeRigs st <op G ek FRa Rty TR R b p S e A
anfl M/Pﬂbpeﬁh@"nt mpaltyﬁieba@e @ctﬁ/ub ugivell aSad RNde ifuiiciiod and
di stinct subdomal ns.. The anmi.no_ term na

f th
cafbay (oRIapBIaerash PrRFaih IV B&lﬁehﬁymdm@r%f HeaginipopLand

a ctl&%§§e ﬂréd&h&)S%@l@né’lthm%'ofd MR nABRAZRAPdoddEaCr i bes
DNA Constructs” encoding H V-1 pi 7/24 Gag, Nef and RT,

wherei n the DNA sequences nay be codon optim zed to

RT &% %”%¥ fhe mo%ﬂhéhl%%s%ﬁ%ﬁ %rotems encoded by the retroviral genome. Two
major activities of RT are the 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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human genes. These constructs are useful in DNA

vacci nes. Fusion proteins containing nmultiple HV
w@niocgeyise have been suggested as vacci ne candi PEt/8B200®008434

H 'V, for exanple the Nef-Tat fusion as described in WO

99/ 16884. However, fusion proteins are not

straightforward to produce; there can be difficulties

i n expressing them because they do not correspond to

native proteins. There can be difficulties at the

transcription level, or further downstream Also, they
ThePY6 eilytkesubtuialsgbldtdimtab distinctfsalsdvmaatse Thatmim terminal 23 of

phar maceut i cal | ccept abl.e composi tion. Nota , e
th%]‘%’ﬁit}t‘%/?%‘florhb’ﬁg 83"&98@“%- d ﬁlﬁ’vy\r}g@eflﬂé% H&ﬂﬁea‘ts t‘?ﬁﬁ’%ﬁﬁ?ﬁ
Dot i pl e antigens fused together, are DNA or |ive

vector approaches rather than pol ypeptide fusion

proteins. Summary of the Invention The present
WO 346350@ndeperibes DOEA canstrlicts enestling dHLY - ¥ pl7/24@ag, iNef and RT,

BRI e TR BB FALT e

huRaR ¥érde.S TResp 0bishapk atausefil BIDNAN@aEdis®s Nef or an
i mmunogeni ¢ fragnent or derivative thereof, and pi 7
Gag and/or p24 Gag or i nmmunogenic fragnents or

Fugégﬁ b¥dihy@Rtailifg fRftpleIBr @ﬂt[%eme Be&s %ésteﬁ a@REcchA

g are present there is at 1east one H\ antigen or
candidnatesdgeH G, for exgmple the Melvbatrfusipreps deseriied én YEH 89/ 68]4s

and c Si ti ' LNVentio . .
R AR AR SBE QPR B BT A8 e
explefsidgthérh @ecanstheyidd sotaonespdndip native hetdimsy difiereorantbhe p

. 7. .Gag and p24 Gag are preferably full,length i, .7
aifipigss3 teepeciintoBgy <h oh e SO spriey ma not be

strightYd®ifd 1 GoaRilé intes ph@inacdutitallyy R6ehtadldcdmdsiion. Notably,
i mrunogeni ¢ fragnents thereof. In such a construct the

thgypajorgyPf @apprgeshen o Ié%vgqnes;th@i@v%lgﬁﬁ)gh@}ﬂ angigens fused together,
arSBRA @56 _Vp(}f?la% lBask rang that ﬂd{g{epﬁﬁe\@uﬁﬁﬁ bER&nOr
r Bnent, f

| nrunogeni c such as and/ or RT or
i mrunogeni ¢ fragnents or derivatives thereof.

Al ternatj vel | 7 or p24 Gag may be provi ded
S“§8B§Wéﬁé$?'“¥ﬂﬁ@‘the i nvention al so provides a

conposition conprising (i) a pol ypeptide which

conprises Nef or, an i nogeni ¢ fragnment or. derivative
THE RIS GO PR SRS FORILITG e i ngg R e prophylic

and treatment of HIV infections and AIDS.

In one aspect the invention provides a polypeptide which comprises Nef or an
immunogenic fragment or derivative thereof, and p17 Gag and/or p24 Gag or
immunogenic fragments or derivatives thereof, wherein when both p17 and p24 Gag are

present there is at least one HIV antigen or immunogenic fragment between them.

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

is preferably a full length Nef.
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or derivative thereof, and (ii) p24 Gag or an
i mmunogeni ¢ fragnent or derivative thereof; or (i) a
w@odogpenvé de whi ch conprises Nef or an i nmuNogEEI/EP2005/008434
fragnent or derivative thereof and p24 Gag or an
I mmunogeni ¢ fragnent or derivative thereof, and (ii)
pi 7 Gag or an inmunogenic fragnent or derivative
thereof. In another enbodi nent the pol ypepti de
anstruct accerdi [ ' t ]
in G PSRFRED 4RO 1) bt el LY FTGA I 9 G e BRRERF o
lenigtiplrTege pl4 rdspaxgivelpt  or derivative thereof. Particul ar
fragnents of RT that are suitable for use in the
invention are fragnments in which the RT is truncated

In Biie drtOIEméR KIE pHilpepdLdoBipRivésybositily drd241CRe)or irifkinddefic

carboxy term nal RNase H domain. One such fragnent
frapaents thyraofie Incseh a gonstragtihspd4 Gegmecannqngrdipad Bl 7 Sag Aampenent

are:c s%ﬁ%%@ BK q{el%?srt bH@M@Fﬁf\nﬁrgﬁ%ﬁ bEmARINbeERE HRImBE, such as Nef

nogenic fragnent int usi on proteins described

andfer RT or immPG@eMT fogpsits BifderiMatveRThereefponent of t he

fusion protein or conposition according to the

invention optionally conprises a nmutation at position
AlRBativell p@ﬁ ui p2l @i mBybeprovided sepatatedy.nThod the invichidon also

HXB2, such .that the. nethionine.is r.enoved.b tation
DrQYGHIcR A SOMEPS R FURRISESD) ARPLYRRBderRICH pRTpise? BE Qs
imth8denR¥rd PnenPorl RFVN S cAh&bdfanWpil T af 6f MEFnASno@bnic fragment

internal initiation site in prokaryotic expression
or derivativg thereef, R CibrA34 Kiagtor an pmueggepictiagment o slerjvative thereof;

| . . . . .
UL S R
thérewsftaad @206Gay\ér dminfougiogenipfragreent sr dgoativé thgrept andéi) pl17 Gag
i nyention which co Ls§. é@ and RT, it may be
or AR EREFGFCRIC IR dgB YR lb’E é??g's the RT in the
construct because when the antigens are expressed

alone in E. coli better expression of $§'|4 than of RT
In peotbgssabgdinenpihe paPeRiide SARYTUEIACSOd e AP HeBYPHOR Hsther
colfBM?%tljoP@r 4 agivede 3Pl Eirh a9 WM an ImmiGnddknic fRAkmehed- Pl 7
. p24-RT* -Nef-pl7 3. p24 -p51RT -Nef-"pl7 4. p24
deripa}mereofj\@anticpllaﬁfragments of RT that are suitable for use in the invention
are fragments in which the RT is truncated at the C terminus, preferably such that they
lack the carboxy terminal RNase H domain. One such fragment lacking the carboxy

terminal Rnase H domain is the p51 fragment described herein.

Preferably the RT or immunogenic fragment in the fusion proteins described herein is

p66 RT or p51 RT.

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.
lysine. The purpose of this mutation is to remove a site which serves as an internal

initiation site in prokaryotic expression systems.
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5. pl7 - p51RT -Nef 6. pl7 - p51RT* - Nef 7. Nef-pl7

8. Nef- pl7 with linker 9. pl7 - Nef 10. pl7 - Nef
wowdlk/oliinker * represents RT net hi oni ne592 nut BCT/BP2005008434

| ysine The linker included in the constructs |isted

above may be any short am no acid sequence for

decreasing potential interactions between the two

fusion partners that it |inks together. The |inker my

be for exanple from4-10 am no acids in |ength. For

exanple, it may be a 6 am no acid sequence such as the
Th&ERBEchps et elac,er dramitivebd chreprises a ntdtiva te xample ¢ls enzypme

anot her aspect th e i nvention pro a fusion
act G 0 FURPP Y1 SRR E P it et Bour | b v
antigens or imunogenic fragnents, wherein the four
antigens or fragnments are or are derjved from Nef, Po
In fugien @eRieinPResPEN B0 yhedayentiop mhiRompsise v anddiF. 4t way be
P e B0 B AL POt R pherPP afichRt are
exprmsgd Hodeii. E. ek bettealokpressiom dPpR4 then 6B Tas ol ved.
Preferably the Gag is pl7 and p24 Gag. Ot her preferred
features and properties of the antigen conponents of
Préféieedf ddfstaitsi adcdriiing tatheédentidn inbldé thedoildwing:ar e as
descri bed herein. Preferred enbodi nents of this aspect
of the invention are the four conponent fusions as

l_alrﬁggthLgﬁgﬁ_ﬁpﬁve 1. P24 -RT-Nef-pl7 2. P24 - RT*
. P24 - pSLRT-Nef-pl 7 4. p24 -p51RT* -

2. Nef p 7RTﬁe4ﬁﬁkﬂﬂ7der|ved from' or "derivative" in
rel the bantigens included in the invention

3 ﬁé E%?Q¥he ankyéens may have been altered in a

4.I|ﬂp®@dpﬁHWPth¢anﬂﬂ to

S. pl7 —pSIRT — Nef

6. p17 — pS1IRT* - Nef

7. Nef-p17

8. Nef — p17 with linker

9. pl7 — Nef

10.  pl17 — Nef with linker

* 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.

In another aspect the present invention provides a fusion protein of HIV antigens
comprising at least four HIV antigens or immunogenic fragments, wherein the four

antigens or fragments are or are derived from Nef, Pol and Gag. Preferably Gag is
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their native counterparts. This includes point

mut ati ons whi ch may change the properties of the
w@e@beinod or exanpl e by i nproving expressi on i PCT/EP2005/008434

prokaryotic systens or renoving undesirable activity

i ncl udi ng undesirabl e enzyne activity. The point

mut ati ons described herein for RT are designed to

achieve t hese things However, the antigens nust

pregﬁrétﬁls ?\ﬁ%%’lepf?% € com oXen%s nhxcﬁrarets B&rgt%d Bg‘éf %gsrt t%ﬁée étg%tigen in

taln eni c
th&ifSioh aPteferatily &1e\Nk£f¢s fudl lapth Nbdl sl’reﬂaeﬂalyrtherﬁbhs p&Marpd RAT
ral sin an | ne_r ons a natlve ant i .
PrefpiabaRe P U T BT pObI QIeUaF ErE? TP g SEoreaiss e

anti FpbRSHROSISRe fiBn I tHIBAB S Qgthe)i’m@nﬁéh a8t @escribed herein.
[ ologlcal assay such as an ELI SA (for anti body

responses) or flow cytonetry using suitable staining
PrefgrrecF Sl'lll) %sl%gnﬁ:g{ thﬁ e%pgf gé( QS fhe &‘oxﬁ%“n@l)ﬁ"ént fusions as
responses ept| e constructs of ant 1 gens
ﬂﬁmﬁynymdmgown t he |nvention are capabl e of being
expﬁessed %nRgn vi ,;ystens i ncl udi ng prokaryotic
systlems 8&thds Advant ageousl y they can be
purix i edpby— Qqnuanannal purification nmethods. The
fu3|ons descrlbed hereln are preferably sol ubl e when
expPessed 24 nral Rer&Nefad! expreSS|on system that is
they are @5e§?nir*nN@ﬂsHpﬁtantlal amount in the
supernat acrude extract fromthe expression
system The presence of the fusion protein in the
cr.ude, xtract €
T B o0 P AR B GBS GROHEY Sh R TR n e
inCdnEi6K egnst that tl@qmm(gmsl razt)ehdya bekenmltectdns h fionet may compared to

measur enent te|n accor di t he .
B L O T N
of] Qﬁ@ﬁr@feﬁpﬂo}/ empl ERSImptVin s el piéisidn iPokanybed fstebis\or 2M6ving

sol'ubl e or greater as neasured by the techniques

undesitabletsetvifeinelnging yndasalis gRpymeictivige nHiefoEy nt%atlons
desémfeg ‘ﬁgreﬁloiiorﬁ'l“la'ré des n%fne({ E)Ca‘em%{/@ﬁﬁ@&:l HinBX PHEWERY, thE DtRAS

exa elnpro aryotlc expreSS|on
meyy S¢redis slsfﬁbxahnly slmgdan to thamntiye extigeps sushutirat tgytretain the antigenic

t.ur
bR T AL PR AP SR S
re§idintd 4pdinsf tht hetvecatigde Whle’thefrloe dot\/ﬂ”palrmruﬂae Riedi viitivg raises such an
sol ubl e or si |f|canéL%ésm

IS TRRPRS B YRESES R R i G s sich agen ELISA
(f&rh%tlﬁﬁytr@%n@s) Shfow cytometry using sultable staining for cellular markers

and cytokines (for cellular responses).

The polypeptide constructs of HIV antigens according to the invention are capable of
being expressed in in vitro systems including prokaryotic systems such as £. coli.

Advantageously they can be purified by conventional purification methods.

The fusions described herein are preferably soluble when expressed in a selected

expression system, that is they are present in a substantial amount in the supernatant of a
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antigen and display H'V antigenicity and are capabl e
of raising an i mune response when presented in a
wGeobadies const ruct, such as for exanpl e when PUFEPR200®008434

other H'V antigens or presented on a carrier, the
i mmune response being directed against the native
antigen. Typically the i mmunogenic fragnents contain
at |east 20, preferably 50, nore preferably 100
crfd@ %;cﬂrzg:lt' QY tﬁm:)ﬂ)ges%%h g?sté %gr%séﬂlcé/ ol 'flgs fin th crude
I'nven rovides 1n a urt r aspect po fucl eoti d
exemnodimgnmhampbyypm@mhdesnammamdnmgummngheanﬁﬁ§ﬁplon

Pol ynucl eot i C to t u e
coggaskiiitine wlraBa vl rndeh vk B R Bl SR e L
Fubibf pRMindMcthidihgad YheQBV@UUﬁ ble@raferablyche ldastes0Yo sl € imore

known to those of ordinary skill in the art, |nclud|n%
prefereblyiat least76%esopibles 108+PrefFEbn0% sRIKDIS §T Feashismesrired by
théﬂ@ﬁh‘%@e@heseﬁﬁed\ﬂe;aﬁ irBOhP Eﬁa%ﬂ?l@éﬂ BBAIG IS to MMPRVOYSIuEIBRAf

ry techniques are we known i'n the art, such as
recolbs@ntle smresbedjprgsmrm@qu: keon, Goriexamplen prokenyelis eXprasgion
sviat b A R ot nd g P LB AR Bl th i
indieed.ai n the necessary DNA sequences for expression in
the patient (such as a suitable pronoter and

term nating signal). Wen theexpression systemis a
The F6HORMs dedcYiBedhé&£i@QAABOpSEIAedS URIpaRfuRr el dsn B¢ purified

bacterium the gene of interest can be inserted into
whilsgenjeiniggsolybletohsignifigantyesoBibis nant virus or bacterium

I noculation and in vivo infection with this live

vector will lead to in vivo expression of the antigen
Imantlogenituit4gnoemtsofs desomibedhereis ol sestain\At teasiepe gpitbpe of the

angg«%ﬂ%ﬁ {Slzsg y?—glvfgantlg% ZHIld POS B bq‘ra %f ;acljsrml%é?l 1%%% ‘Tesponse

wHeER irdskield paxsuitable esns&uq, stb @ls far edarMble u&eﬁ\ﬂlsed ® qtharAIy,
al phavi ruses (Si ndbi s_virus, en1|kh§F05est Vi r.us
anyg 21 BICPRRFIERNA FHETGEr1BE ST FESPODST RRINE CiFqelggh agp phg native

anfiY¥&). 'O chBY ffe iMbdudSgentBRbatonii doHfin at 3A8IRE Breferably 50, more
eficephal itis virus), adenoviruses, adeno-associ ated
preferably, 10picenigvavs #ruime gcidpEpmghe HIX antigennovi r us)
herpeSV|ruses (varicella zoster virus, etc),
norbilliviruses (e.g. neasles), Listeria, Sal nonel | a
ThehingatibraproXdesmer fuetherBgact fdlpseleotidesspsodamgithb polyperitales
irulent, or attenuated in various ways in

can. be
acgr@ggﬂf e HRERNM | i ve vaccines. Such |ive vaccines al so
formpart of the invention.

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



10

15

20

25

30

A preferred neasles vector for use as a |live vector
according to the invention is the Schwartz strain or a
wateogionsider i ved therefrom A preferred adenovi POFEPTNS/008434

use as a live vector is a | ow sero-preval ent human
adenovi rus such as Ad5 or Ad35 or a non-human
ori gi nating adenovirus such as a non-human prinate
adenovi rus such as a siman adenovirus. Such | ow
ro-p l. gg% e
exfEE R ke BR Iy b B B AN S U35 4 o v
gerhdbftlhterepmau Ibatmsened 1Etoethe gatoime dfitiee Nreotamsbigene virus or

I ' def ect hes t
badyiin o R R o i s e ot THHEE R Ve o

expressih§ Fitieshtiged MhdiRditio Gﬂi:’mmﬁ’fe&fe@fohﬁﬁ Sjifikéind bacteria used
adenoviruses are viruses isalated from chi npanzee. In

fory s PRENGFRATe BIGNYRICE 0 PRAGHPESAS SPATCION, [0SUROXCANIEYRIKE  No
mRRA é)%;(‘ﬁl)fusgpg gHABdified Q/II%E] dnPaa (VA0 aﬂﬂa%&%g indYi€virus,

preferred for use I n the present i nVent i on. ese
Seméikt Borest darms DéencrurlipuEquisel Eneephalgisr¥ing), ﬁbltvefmmgmll@w fever

vief g 8l FFaRSE Sbi ol Ol e RN RHS R virus,

es acco nvent
pic®Xfak &6se (holibhieus,) ﬂenovﬁmmhérpéslvﬁnseamhmalmzoaet uires, efk),

such .r ecanbi nan enovi | vectaqrs 's escr.i [
IR TuSge [ BOaR R e ol el NG 5 Basse
virg§d affd b&therh dah BE QIriiet, ¥ekChitRe PR GAfiSisNGayls@n bider to obtain live
I nvention may be rOV|ded in the formof a

vagsifiey n Seshelive \@ém@%caéw. AN pHEOiIRS invertiqio| ypept i de.
Pol ynucl eoti des according to the invention nmay be used
to express the encoded pol ypeptides in a sel ected

A preforeed sicaslesyestoe fior udt ad ket veotve agfordihgtotthy/inyentiogas the

ST B eGP TERISRol ynucl cot i de, that is to

say the sequence has been optim zed for expression in

a sel ected reconbi nant. expressi stem such as
A pigferred pdenoxiinhior useds édt"et"ﬁ‘éor lﬁaiﬁw F%ﬂ pﬁ%fﬁﬂa@gnaal Aqrus

sudtRdsYARBIRr B 5k a R8h UMb Y¥€eih RAB@AEnViruds RAlaY B Weh Beihale
encoding it, preferably codon optim zed for expression

prinatesadengvirus echens prsinmien adeneyisuse uclpm $eEQrpEaVRlgnthuman or
sm%ﬁa{t) légger%tglfrgée:? g%fl? %%{%}%SH CIPJ gS%i 10%@916%5 tﬁ% é(g?% aFIR:i)revelance in
tha:;mpsblanaﬁ | Preferatinthe vecbispepieplieation dgfottyveu dlypetll githese viruses
cogtg{;)fa}qrérﬂcéeleetli%% %rrl l:arrll et g?m}vrl? Sn Icaf/]e{]ets Itl?at are-lipalfllgformecﬁ with an E1
gene. Preferred simian adenoviruses are viruses isolated from chimpanzee. 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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aspect the invention provides a conposition conprising

(i) a polypeptide which conprises Nef or a fragnent
weonbaining a Nef epitope and pl 7 Gag and/ or pedT/EPay)s/008434

wherei n when both pi 7 and p24 Gag are present there

Is at |least one HV antigen or inmrnogenic fragnment

between themand (ii) a p51RT pol ypeptide. The

i nvention further provides pol ynucl eoti des encodi ng

B SRR T FIITRI s oo
maVib rdvideden th3. fofh 3f a pdVeducteotifd dhcediig thendesined patyreptide.

Preterably Nef is full length Nef. Preferably pl7 is
full length pl7. The pol ypepti des and pol ynucl eoti des

PoBAEQEAId8YadcBrdid}eio VB NEHOR i We RSO HRpRGGhYEIddded her
anti gens or polynucl eotides encodi ng other antijgens. -

pollynentides incselgeted expressinmysystam| did deash opeedh thedilyt ajtiggnse for

' ' af-. P .
ex 0 B B P Bl K o Pl e B AR Bripe B ucRoice
thaeisatorpdyetht beguemediap peenmptiméded fotesprestienin aselgCred O¢@GBRNt
froman H V-1 clade,. B envel ope cl one known as R2, or a
ex@F%&W@HW“&F“ﬂb%#@&?ﬁve thereof. Thus the invention

further provides a conposition conprising any of the

pol ypepti des or pol ypepti de conpositi.qns accordi t
i BOREEBLL RS, O ol YRSBL) S SORISL LTS, REcRrl 8.l

pofy{l@gg@m‘: eREodfH it, pRIFEMBIy chEsraRhimiRIdTbf &dpkdsibh®h a suitable

I'nvent 1 on prOV|ges a conposition conprising a
exprossiamuybtent patacudarlypoprpkutotisctysigmsuehesollial. a

pol ypepti des or pol ypepti des according to the

i nvention and a pol ynucl eoti de encoding an H V env
Thpps1t RiTrpobypeptidegirpolynoclealiele imagtbiewsed diemeg of in chimbination with a

jnvention further provides t hods of pre i ng the
polyBriy e ot PoleRLakRCdr PRI Har T ngg r heRhoh TuRg 1 BEger
aspRPhE BVeREbrAroAald HEngREitie c ARSI AE) 4 heyieptieepichde
in a suitable expression system particul arl

) a
coppoeaNeber ¢ fragmend ponigiaingadNet epieneiand py7 fag 69%( PT Prg GEdte
wh @/ﬁéﬁgt%tﬁ gl ’rgr\;ﬁ\f’[%24(@a & Gle&ntflede i€%PESS ShOATV Sntigen or

I'nduce enperature, that is a tenperature
imbehogunBAragnenpbeswedneherh eand libp 3 i RY polypertiide. The invention

%lr ¥H>%Pcfeis ggl'ynucleotides encoding these.

According to this embodiment (i) may be selected from for example:
1. Nef—pl7
2. Nef — p17 with linker
3. pl17 — Nef
4. p17 — Nef with linker
Preferably Nef is full length Nef. Preferably p17 is full length p17.

The polypeptides and polynucleotides according to the invention may be combined with

other antigens or polynucleotides encoding other antigens. In particular, this may include

HIV env proteins or fragments or derivatives thereof. Preferred forms of env are gp120,

11
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The invention further provides a process for purifying
a pol ypepti de as descri bed herein, which process
w@oopnizes: ). providing a conmposition conpriBCTYEP100£008434
unpurified polypeptide; ii). Subjecting the
conposition to at |east two chromatographi c steps;
iii). Optionally carboxyam dating the pol ypeptide; iv)
Perform ng a buffer exchange step to provide the
ep IS4G Pl LARIR Bl AL erﬁzeﬂ)?@gm%&ﬁld blcfiBbd in wO
ornul |on ox am at I on e pertorned
00/0@63tefesm tah éIIVV\Dcl@derB) Bm\tedIgJEaIdmle &newe pssRZ Tine fragment or

car.boxyam.dati g e or ne
e G ol s e BB AR Blovaes 25 DRSS Ehomprisinggny of
thet;%b‘ﬂéﬁtlde@ o€ PéliyHeptids ESmPsitia BcdofBif fovtke DREMNITAL REERANIIth an
steps. The invention further provides p gﬁrnaceutlca

HIY s oxttein oh Saghent ohAtTHet enthereebrpjeslptly Birdmemtion aroyidied
co ggg?ﬁd doﬂﬂmtsfﬁg g)gl%gﬁ%ﬁdé%? p@l@ﬂu&?éﬂtﬁd@#&lc@@iﬁ}gQ%%lypeptldes or

cording to I"nvention, "in conbination Wt
polypeptivies sngbiding toyheiovayion hda nolyoncientide enaoding @rHIV env
es ac corg“mﬁve&mf<F i nvention may be used for
p“%%BBﬁ PERET O Ay eRYES W8%SEi ¢ i muni zati on agai nst HI V.
The |nvent|on further provi des the use of the
polypept S and ti.de co S|t|on
THR IR e AR B ot ercaR 0 PONBRUCR finiriteg herein

wHIGSHEhEE Sorisised ékprés‘é‘lng RoRRMIER e ehedlg the BAGBdptide Ir04
prophyl actic or ther @gutlc i mruni zati on agai nst H V.
suifybde expeaspine systen, mertml H AProkaone suyersyoh a8 dneeff fdan

he
ol ARt AL e IR RISk Pl 12
temmeeqnareeﬂhatxy acrmpeeatunemaww I Botaprauas thetalubilite of the polypeptide.

preparation is generally described in New Trends and
Devel opnents in Vaccines, edited by Voller et a

TheMwafi&i ﬁJYthBerKwE’ésQS]&ocdgafdr ipiffyéng d\bulyeptide as\leSeribed herein,
1978. Encapsulation within |iposones is described, for
whisheprpess cBYPTSGH| erton, U.S. Patent 4,235, 877.

Conjugat hRRiRhe PERhRIsDn cOmPRER IR LBFIH RN eptide;
dISé oseg %oﬁgexaégie Eﬁﬁhgte % 5??%%?
4, 37, 94Sulan@tlr1gthqmmos@pn &) at leagt 90 qhmnéﬁ@gmpmwe%7
iii).  Optionally carboxyamidating the polypeptide;
1v) Performing a buffer exchange step to provide the protein in a suitable

buffer for a pharmaceutical formulation.

The carboxyamidation may be performed between the two chromatographic steps. The

carboxyamidation step may be performed using iodoacetimide.

In one example, the process according to the invention uses no more than two

chromatographic steps.

12
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The anmount of protein in the vaccine dose is sel ected
as an anount which i nduces an i nmunoprotective

wo eeponses W t hout significant, adverse side ef PEL/EB2005008434
typi cal vacci nees. Such amount will vary dependi ng
upon whi ch specific i munogen is enployed and the
vacci nation reginmen that is selected. Generally, it is
expected that each dose will conprise 1-1000 ng of

B S A i R A

compésitionpand Vaxoinas conquGingahepolyfptidecand palynecdedides according to
standard studi es invol vi ng observati on.of anti body .
thegipyanen.4h QorapRelo it e s dage ALl ore Ry adipient or chrrier.

Following an initial vaccination, subjects may receive
a boost in about 4 weeks, and a subsequent second
Vapeinestageorilingnimihs anveptiommmay b wiediforprephyiagic pr dewpeutic
] nvent i ef erably adjuvanted in the vaccine
"n#@¥%%%g§%%%&b IR/tr'he i nvention. Adjuvants are descri bed
in general in Vaccine Design - the Subunit and

e R ) T e

an@ihdFoRinticTestied arfysyras]eatidedoRipositibydasaiesadided herein, in the
al um ni um phasphate,  but nmay al so.be a salt of .

magyfagiuifAt & VagHo T PraRkylagic qrakerspeutln ImmuRrafion @gainst HIV.
suspensi on of acyl ated tyrosine, or acyl ated sugars,
cationically or anionically derivatised _

Thp whoeswed Hzerprerent inpention With bOI¥HA 42 EREYNONTeLeetiyE or

Cfor on . . g : _

b0t 00 LSRRl bl

be pepped d¢ comenadoel technigwds! be under st ood that ot her
responses, including other hunoral responses, are not
excl uded. An inmune response is generated to an

Vaddthé ﬁ@Farmlimﬂu gbndrdIB detdrdead st New Toénds bed DBidlgsientd inh
the cells of the imune system_ The_ resultant innune
Vageinesopdited by abler ¢fab abniyergity Park gusssrBaitmateoMandands Urafre
it | Btion RGIHAGI i i6&], for B eHnple el FUTERBE, U.S.
19?2&%%% %@ﬁl?ggﬂ|tﬁgﬁgﬁgﬁkg%%?g§%érisedakie%ntibody and
Pateet 4,23 %87 7e fGoaptzetiomefigietrins tesmadromplstaes is disclosed, for example,

I ect.ivel.y).. cateqorie i S been
oy LRGP, a8 sB b E AR ER o T RRE R o)
and Th2-type i nmune responses (hunoral response).
Extreme Thl -type imune responses may be o
The ARPRRLOEPTAER b e F RS ART SFISTIoB P ArAmYEh™Bishdndeqs an
imﬁﬁ%ﬁbﬁé@t@veﬁ@%ﬁie@fdﬂ%u@ MERItiOat, GadVerkd/ STBOEEAEE SR ty Al vaccinees.

natural killer cell responses. ,
Such amount will vary depending upon which specific immunogen is employed and the

vaccination regimen that is selected. Generally, it is expected that each dose will
comprise 1-1000 pg of each protein, preferably 2-200 pg, 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.

13
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In mce Thl -type responses are often characterised by

the generation of antibodies of the | g&a subtype,
wowiob®1310a0 t he human these correspond to | gd RGPEP2005/008434

anti bodi es. Th2-type i mmune responses are

characterised by the generation of a broad range of

i mmunogl obul in isotypes including in mce 1gd, IgA

and IgM It can be considered that the driving force
ThF 8ro{5eolrr1]sS cgetl;{ﬁ% ?r%ye% %Eﬁtﬂ)tn a?é %rte%ga% e% atnli/eggl?] ttl%]:viag f&¥mulation
of ﬂfe@ﬁﬁnﬂomeﬁejangm &e vlbncnhedsmrgmeralan I’Valccp'nc Pesigmet- s Sybunit and

A S ) RS AR BbsL, S o foos

| evel s of Thl-type cytoki nes tend to favour

t hei nducti on of cell nedi ated j nmune res%onses to the
Sugjabje pdayanisgaeiudep alumingyng palf Wl psalymingy hydrgxide or aluminium
phg%m%t%' BUfE tha g%ﬁg btq sﬁl@ﬁ HicihfSird WYGEcl 8MmeY bOMREALbIe

ne responses to t e antigen. It is important to

suspenmmbdracylawd tyresinelios a¢yhaed sngawst catipnicallidorpnfonigaPy derivatised

| 6'—5{?6 0 }?os Zen‘% absolute. In reality an
POIYRRFCUA T2 \RA PIYROECI T an i mrune response which is

descri bed as being predom nantly Thl or predom nantly

Th2. wever,, I s. oft.en conveni to consider. th
I g RSO Sy BSTIGS Hin PReGR B iR SEPRRon fiduces
préftehte T@WesﬁU&eTHéWel/erql WESe WMMerMdS AR othBEreSEUnbd¥RIRcluding
{Mosmann, T.R and Coffrman, R L. (1989) TH and TH2
otfge huroralifespansesnarepat exstuded.of | ynphoki ne secretion | ead
to differentfunctional properties. Annual Review of
| munol ogy, 7, pi 45-1 73). Traditionally, Thl-type
Arf iaﬁmms&s)oasee's g&mahtbed anfigen thrioagipthe dmgltai:tmn offthe dngigen
I

Ny T R R S SR R T

dihgdihedtitp @wb BRMdIBe éa@ﬁg@ﬁ@@ leng heémoat oxpdeﬂdmﬁaie(bynm ne
T-cells, such as IL- 12

gna@a i:] Th& ¢
respeBss fEaditiogaldy shesasiqrisedby Wtibﬂ Y pd celilap eifesiory eCPEmifnS 0
pr&tl:ctﬁ)n r‘lzépe@uvei ":Ll-'Qes@Qgte SHERYF relSsis @BV Hea tepthed THINEYPD)

that certaln vaccine adjuvants are
req@anstes (;qwlllamqyatsdnesmw)oanmﬁlkwmnawedﬁsmnseé|(htné¢ral11mponse)-
or Th2 - type cytokine responses. Traditionally the
best indicators of the Thl :Th2 bal ance of the i mune
ExtesRdms @y ihenhurg responses ataly bn clmradterised by e generhtiotesf antigen
di.rect neasurenment of th ducti on,of .or Th2
PG EERIEE PE PSP RIRORYT SR e g Petapa ki el Esponses.

In mice Th1-type responses are often characterised by the generation of antibodies of the

::T

s

IgG2a subtype, whilst in the human these correspond to IgG1 type antibodies. Th2-type
immune responses are characterised by the generation of a broad range of

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

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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restinmulation with antigen, and/or the nmeasurenent of
the 1gd@:1gQ&Ra ratio of antigen specific antibody
w0 e@porEes. Thus, a Thl-type adjuvant is one WhET/EP2005/008434
stinmul ates isolated T-cell popul ations to produce high
| evel s of Thl-type cytokines when re-stinulated wth
antigen in vitro, and induces antigen specific
i mrunogl obul i n responses associated with Thl-type
. SOt P [ - ' j '
indy S e TG bR LTI OS] T et Ly e
The ngepyerkart tend vefavowrthe imdhetba odhdmarabinmoune responiastte the
to the follow ng. Monophosphoryl lipid A in particular
atLeHe- O acyl at ed nonophosphoryl lipid A (3DWPL), is a
preferred Thl -type inmmunostinulant for use in the
invention. 3D-MPL is a well known adjuyant )
It ipripReriget i rememRer thas the distingtiomeinth I iapa tlﬁ'é}’l’eeﬁ’é?ﬁ“é appygnses 1s
nof dbsolfteClnt r@ﬂitg WP RldiGhaR il suPpit Uh En@ilinSrefm& RRith 3 @dcribed
nmonophosphoryl lipid Awth either 4, 5 or 6 acylated
as béing pedorhinantinT ileorpuedoimivantlydh2 prleweieadt ispftem eonyvenigeide
tapght in.GB 2122204B, which.reference al so digcl oses
corsils? fedi AT PR bHSSRROPSFAT TR il ChA % 830

cloReStSa0Ns Rk RChnd AWofBiknS MobREAD T. R. Gull €offan,i R.Led 98N THI and
synthetic |ipopol ysacchari des have bheen des;ri bed (US
THZ cglls difrgend martazps of lymphaoking segretionfepdiq diffaentdynclipsgs
A BN REKEY of IR 7 DAL 1 B Zrriditibhalg e i1 fjpeal
pr‘lf%;s”?e,é\'rl mrﬁn%éf‘%%i?f 60(| ?L{Oﬂfié;ﬁand?EFr’ RTHIN Bf% A
respostedre assoftatechvath tBOptvRiction of thetINE-f amdrH X cygokines by T-

rticulate fornmul ati on having . l, parnticle.si
iy fiohEh AinG cReR Ctroti Y 2o P Rt eSp B Thi e
imARAsfeasdndéstart Botdrdilc@SBETIcBl1EBudh £88-1456. co@iHoMH2Ss type e
al so preferred Thl i mmunostinul ants in accordance with |
respprses #rg aprorigied vz pesection 8f et llgh dlmd> Herjl O 9uthiugnogppecrosis
€ t in: Lacaille-Dubois, Mand Wagner H. (1996.
facif;rﬁ-}’é@ﬁg of the biological and pharmacol ogi cal
activities of saponins. Phytonedicine vol 2 pp

363-386). For exanpl il A (derjve om t he bark
It i R Vo e AT Tead v e it iy Sl e SRRt
citRAAhi A Th2 ORfe LHBKRO fesparises. dRsditioaRy tHelbebdIndic415ré 0B 4R

and " Saponi ns as vacci he adjuvants", Kensil,

[ . I .G R, .
ThyTihg brisycerafdhe ipragecsspopsralisya yaccinggen orpiptegorpiclugesghrect
L R T e e e
restigBitatioh edthzgtigan, emd/orsthe measugement of the IgG1:1gG2a ratio of antigen

specific antibody responses.
Thus, a Th1-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 Th1-type isotype.

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

suitable for use in the present invention include and are not restricted to the following.
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adj uvants, and the nmethod of their production is

di sclosed in US Patent No. 5,057,540 and EP 0 362 279
w®koosAlHO6 descri bed in these references is thePCUEEPDNS/008434

@QS7 (a nonhaenol ytic fraction of Qil-A) which acts as

a potent adjuvant for system c vacci nes. Use of (QS21

is further described in Kensil et al. (1991. J.

| mmunol ogy vol 146, 431-437). Conbi nations of QS21 and

vBSPISERAT! s FEEFALEN 0% Pul SRakRIB M oD
MFI)aistai poeferrad T@t}dpAimmumh;tmmla@Sﬂ)l usenial tigSnventiend e MRied a
R S e e O SRy s
oft SR APRIiEPasANAIXARE OPS-@E-U hthtéd MbIYHbEPHdHA nplduswaﬁ either 4, 5,

i nrmunosti nul at or o onucl eotide contajnin

or 6 Apsdatpd Fhpinsglt &d@a@ prspared bghe! r)leth‘aﬁ@qgélt OB
zlfﬂ*aaﬁvmch Qé}'elfel%e a@sétd?s%udgsgme B%Ehﬂaﬁor%f’ﬁiﬁﬁcﬁﬁﬁdr?ﬁlﬂ?@w b 3-

preseht 1 n known the art as bein
O- wpmadtvawmthamm Aitlsr pnetiedandispntheta lipopaiysacgharides have

el e eihed (085905 M adPE P 8795 425 Br MR D R Yo, L o
K belinit vt b tdle pug el E“T?ﬁdngy S
anQRB 6 G B1k s pcretones fraarior VL 5 s Syt et toufil

rﬂhﬂlzﬁf&ﬂ lﬁ%ﬁga Shles B%El‘e\éﬁz@ 1455 Ofth %ﬁﬁnﬁarﬁae‘u @ﬁa:@ssmms@of
own to capabl i nduci ng i munosti mul atory

maghfaetitesis (isolobed in BPi @ 689 4dd i n vivo). The authors of
t hese studi es concluded that certain palindromc
sequences, including a central CG notif, carried this
SapdHinsvaré ylso ﬂ'ﬂ’é&rﬂﬁ Mhil &miuabsinofantie a€&Srdmice fvithithe invention.
[ mmnostllg#natl opn was | ater el uci

SapRIEtS ELIE ihvagts aud afe tauehy - ‘?—%‘ @e %@%ﬂ NoapdWagger H.
(1998ah ¥8Visw Bﬁﬁle%m&gicat] RAd pht é?ﬁa&%%@b{l héti VRS of SapdfRinkh a

certal n sequence cont EX and t such sequences are

thzt@mt?dwme iobapp 863-386)DRex epemplay Quit Ar(demived\feom igbarkeof the
J&%& ﬁﬁa gf?atrwoﬁﬁy La%g?&celo%s%&{f argﬁééc%%ed in

urine I ne i ne;: wherein
U9037, 5409nd0‘8aprm1idsyals ab@ihe aldmvamrs h&ensih @Rhﬁrat@d TepQ@rug

L AR S T
an®@Q S N EHBLR plitifid¢ERictidasSofaQuibA ) mlé(bﬁhcd@aﬁhbﬁmc @otest systennc
s Freare BB HRIONGHOBHS U498 BTES RBERTSD. S 9
and EP 0 362 279 B1. Also described in these references is the use of QS7 (a non-
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. Inmunology vol 146, 431-437).
Combinations of QS21 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.

16



10

15

20

25

30

present in the sanme oligonucl eotide. The presence of
one or nore of these i nmunostimnmul atory sequences

W@ obaiydang ol i gonucl eoti des can activate vari PUFEP2005/008434
i mmune subsets, including natural killer cells (which
produce interferon g and have cytolytic activity) and
macr ophages (Wol drige et al Vol 89 (no. 8), 1977).
O her unnet hyl ated CpG containing sequences not havi ng

ansensus s
AR PR B D RE Rl PR P R SR bt
unih&hgare Cpa ddmatxﬂmnﬂes@‘ @péd) iCpC isea abbdevintionfor ogesiner
w th free antigen (WO 96/ 55; ki A
guaiQHpe fings el iy }(’S?S%H] lgégt Lipq B RV TS hga a?@ﬁvﬁl“g an
adj3Pinl QR4S Adnuﬁfsté‘ranglmﬁ orkteMit BnBmGedshl Blites WD F302555, EP
alun1n|un1hydrOX| patitis surface antigen) Davi s

46&R20aPavissefl.a). Im;ngg,o] B8 ]\ﬁO(Z)éﬂ 08/6:gMcCluskie and Davis,
Jlmfn%oz'\'@%és /I\ﬁf’(‘g .P543-6). Hiﬁéon%a%g% waobBRved %1%5 ?h%‘[ﬁ)lA fé@ﬁ&h of

munos s as ‘descr | above may be fornul at ed
Ba(bgemm«e«ert\mtahtlftmnour@rfkqt du firthassthdies, exuhgticelighpoiotides,

der?%blﬁif?gq ﬁg :grea Efnelrjﬁugll}ﬁ%g §’e{e ? o éa%lallfle Gf ﬁﬁh&ﬁg
imﬁhluﬂkfsﬁiﬂuda@arg effodts odniplvitro &i&lNRiyoUraThéamtlﬁm nﬂdhasteesdldidst h
al um ni um

ydrOX|de EP 0 689 or oi] _I.n ter. .
corSHHiS Thoh SRR SBRIERY Briucrses ol bt SevaheGgRY T ried tis
actf\@t;'nwh@t:&grawcﬁ@oﬁhé’ cesh&iGh ifhR0h&kHuldioh w9 e tuctddd in a

33739 oll in water enmulsions (WO 95/17210) or
pulicatior( lw:ngg, Mg 74,054 QP Heetdiled analyusiebasshowmn Hlagthe CG

_ mog?ﬁ tg bgﬁ Q Lerta?ly& Qerrce g&ﬁéghqg‘ﬁi t}qqt sh&%ei@'&@s) ar® EOIWHE)II?IH

L ORI ECArr T Br S
baatemau DO&t bmalr@ratcsmateﬂelahts ®ONoA eThe medyndstimphtdry sezquamceas

orGETRL TR bRl & RORBAE BTG o R S TR0,

meBBAR&H bé otﬂ@uﬂﬂ{eﬂr@m CpsRQbrked 24 khowhed e 1mmunost1mu1atory
gartlcularl the conbination of Q821 and 3D MPL as
an

may boused iR Heywysonyipeptan. Al ternatively, a conbination
of CpG plus a saponin such as Q821 also forms a potent
adj uvant for use in the present invention.

In éértagr crmmbwaelloys offthe sapmcipcmdm phlindreminiseqiteaek is pregent. Several

of h‘??ﬁfﬂ%t $5 & n%l[a s3¢ ealosloi go%rl?g Lora %E{bnﬁagloWOEHlﬂ% anotlfs can be

pre3élit thy b tsardy Sh@iﬁclleﬁltﬁ:deu die pfesencexfnom & mareobthesanat i on

. of nDno?hos horg

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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lipid A preferably 3D-MPL, together with an al um ni um
salt. An enhanced system i nvol ves the conbination of a
waoeepisasphoryl |ipid A and a saponi n deri vat i REI/EP2005/008434
particularly the conbination of QS21 and 3D MPL as
di scl osed in WD 94/00153, or a |less reactogenic
conposition where the Q521 is quenched in chol estero
$gntaining | i posomres (DQ as disclosed in WO 96/33739.
I.§:.C - n | an
(e ioBR L) PR b BB P RINEL 82T 1
ProoNehical§caydlA, T98ned(aé), o5 53m)ol vi ng @521, 3D-MPL &
tocopherol in an oil in water enmulsion is described in
WO 95/17210 and is another preferred fornulation for

Suéﬁﬁmﬁ&ofsﬁhﬁuliagt\g %@ B&i:s_@ﬂbeﬁubr)h@mag befdlimnhthdftogdﬂhdr atithaarriers,
conprises a ( ol 1 gonucl eotide a t t he .1 h
suchrpsApr kAP lgripezaTRes, q%hmawerretrw%?l%ss AT TRl g1y Bl
ahﬁrﬁ?ﬁﬁﬂltéaﬁ@(s%ﬁ?is%lﬁxﬁinﬁﬁ@ﬂ&cﬂ@ﬂd@, vt bachpd, 3peef agdywee of
a vaccine formulation as herein described, wherein the
formeildtestivitoalpminges hadreiidertBP 4 688 4§Hegstoilde watse emdlsings (WO
oS RIS Ay pe Ao B P REL WHA Bholeqiablqotihe ¥
liphsines (WO 96133 730%; oildh ngtet emtilsions (WORY 5i210) @ ahsn (WO

fall D D- MPL 21 | i i)y Al .
o5 BB AR T sl B REE by fnen
supVa¥ B Wit DFedatiSie Mitkiers. @52 1 + oil in water enul sion

vi) CpG Admi nistration of the pharnmaceutica

conposition may take the formof one or of nore than

Co?xﬂ)zndgiggrge éffgg‘%nog(ﬂﬁ%antg e aRXPIAL LB fRRER 238RBMafbn of a

ol ypept i de contai ning conposition, or in a
mdnepkrsphagdisd Apmidmsapomnis derivatee (WK1 gV @ S5/15210; WO

_ B- LEg| S 10 ion of
R G G e B e
coRBIAGT oS TIhandesD-MPS edsfdidclusedidew Ovid/ (Yl SBroAkernatively, a

adm ni strations. The,prigin : .
combination of CpG plus a saponin such as 8821 also forms a potent adjuvant for use in
the present invention. Alternatively the saponin may be formulated in a liposome or in an

Iscorn and combined with an immunostimulatory oligonucleotide.

Thus, suitable adjuvant systems include, for example, a combination of monophosphoryl
lipid A, preferably 3D-MPL, together with an aluminium salt.

An enhanced system involves the combination of a monophosphoryl lipid A and a
saponin derivative particularly the combination of QS21 and 3D-MPL as disclosed in
WO 94/00153, 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 oligonucleotide.
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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conposition and the boosting conposition will have at
| east one antigen in comon, although it is not
woews®sané | y an identical form of the anti gen, PCT/ERBYS/008434
be a different formof the sane antigen. Prine boost
i mmuni sations according to the invention may be
performed with a conbination of protein and DNA- based
formul ations. Such a strategy is considered to be
effective in inducing broad i mmune responses.
Adj uvant ed protein vaccines induce mainly antibodies
Andihdr grefegleq ésrmiutanion eompses a IS oligointdeatide ploee yr ofetbDitAvith an
as a plasmd or a live vector induces strong cytotoxic
ah@“@?ﬁﬁﬁ@cyte (CTL) responses. Thus, theconbination of
protein and DNA vaccination will provide for a w de
vari ety of immune responses. This is particularly
In ¢ &irthondspeqt of theresenitiavantion theyeys proviied apeptlppd of manufacture of a
va&%tffnqllxﬁléﬁdf?lgas %@%ﬁ@@&%d?\pﬂer% lth@lﬁ@th&(b@&ﬂ;msei Qdﬂ?ﬁing a
Important for the 1nmune defence against H V. In
polypemidd acmoeding tathe myentipnewith asuiabedpwante f or
vacci nation nmay conprise the sequentia
("prime-boost”) or sinultaneous adm nistration of
PaielidA§ prdfeitedaidjuva e mbitatitiNfoemedal thedotnAations according to the
. pol.ypeptides. The DNA nay be delivered as naked DNA
invenien 48 ahfolleWs'd DNA or in the form of a reconbi nant
i) l'i vesyagbrL.Q$19n a3ipBQkd rus vector, an adenovirus
vector, a neasles virus vector or any other suitable
i) i veAlset-@P-MPLot ei n anti gens may be injected once or
iﬁsevekﬂh?gi S o4 &%@ﬁﬁFXD' or nore DNA
adm nistrations, or may be used first for one or
iv)nor eAhdni+pgt rati ons fol l owed by one or nore protein
I mupj I Q articul ar .exanpl e of prine-boost
V)innuEbég%#3ﬂi%@§%gﬁpﬁﬁm95mﬂﬂgm?nvention i nvol ves
viPrimcpg with DNA in the formof a reconbinant Iive
vector such as a nodified poxvirus vector, for exanple
Modi fied Virus Ankara (MVA) or an al phavirus, for
Acﬁﬁﬂfmgt?on\éﬁ“@%hhﬁ@u@lj L&pdsoR A thitd the ¥rflbF.ondbr &more
adenovirus vector, or a neasles virus vector, followed,
thdmyonle dw viidway duke; For zxpnple @b repeds deses oh Bieyamep palypeniida cegfaining
rot.ei n. Thus t [ NV ' U . f.des
coffBi it a1 et B ons Vgt Flaulh REHEPA Beerologous
prig@os Siegighedus ol dyiniptratiba of differdrs iforgns W€ #acsineam the prime and the

bolgggéjag}? ggghi%@g&?gg&g%pcpuﬁe %iv% or’ %Brleva%mtnlﬂsetga%%gs. arf‘ﬁe BrirlninZg
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 mmunogeni ¢ fragnent or derivative thereof, wherein
when both pi 7 and p24 Gag are present there is at
wo easpiaoe H V antigen or imunogeni c fragnent POT/EP2005/008434

derivative between them together with a

pharmaceutically acceptabl e excipient; and b) a

conposition conprising a pol ynucl eoti de encodi ng one

or nmore of Nef and Gag or an inmmunogenic fragnment or
cory {nflt\éc?nt Of\r/?r%oetglé‘ln NS{DrI]\? vaGc%glaF S’r%ﬁ ﬁaogle?o ’\J)e\t'ldtg gfa T f Immune
res‘;&bﬁshs a hmapmcﬂuﬂly fb?lﬂviaiyt 1a¢lteeqot1ab.\t & HIV, since both neutrahsmg

SRALSILT LR o B SREP s Sl BBty

thereof such as p51RT. In an alternatlve enbodi ment
t he Eharnaceutlcal kit conprises: a) a conposition

In aesapsianes wigh awp@whm@ &féreqhd@ fos raesdRatign a2y SPYPERR thegequential
TP LDy TRBQRE bR s and DN

en¢daimg1hgpasiypephdmg e DNgY mdeb¢ deliviered as halred dPNAsher asiphasmid
NS0 B Bl AR 28 LESEERRE R  Bovis
veél6t, b it lveviRgtveeenort dngthet gabledivewettor. aProteln antigens may be
harnaceutlcally a ept Ie exc
i e%ﬁslp@scp OF B ROHET IR o8 oY RS B EBITE GV B SR o AEDYA
c&is@ fifefor @Héjorqﬁ&e QAlimiHisti DR BASWEFbY bR Yre Protein
erivative of Nef or Gag containing a Nef or Gag

impwhisgipwspr esent i n the pol ypeptide of a), together
with a pharmaceutically acceptabl e excipient.
Preferably the polynucl eotide of a) encodes a

A p@tlmﬂam«hmple\uﬁ padmefbooitimuaisagim sesrdiRE to theanvention involves

nnunogg&g% t% gyent or d r|v .ive ther of suqﬁ (§
PrigBAGRIL & DTN LP S ATRATT Heivostst s pilis o pogyirus
veHtS € farexampleiMBdi REPiruk Ahk2€ QAW A) BPart Slphdverub, Muedkaple

are the polygeptldes and pol ynucl eoti des as descri bed
Venesuslisn EqupgEngephaliis amrag ﬁé@?@m‘s Vet Pradnessles mies
Ve§t¥£) SolRwdD *%88& g@@@f' LASRINTBrR0188Y a@livdnd& }f?Bt%fner red

usion proteins described herein. Li kew se,
conmponent may be a

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/or 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 Nef or Gag
containing a Nef or Gag epitope present in the polypeptide of a), together with a

pharmaceutically acceptable excipient.
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pol ynucl eoti de encodi ng any of the preferred proteins.

Thus for exanple, the p24 - RT - Nef- pl7, p24 - RT* -
wNedos/opd13G p24 - pS51RT - Nef - pl7, p24 - pS51RACT/EPING$/008434

pl 7, pl7 -p51RT - Nef or pl7 -p51RT* - Nef fusions or

any of the pi 7-Nef fusions as described herein may be

provided in a prime boost kit wherein the primng

conmposi tion conprises the fusion protein and the

PR R SRBRELI AT, R R DL ey

dm@@ﬁpéﬂﬁ&ﬁfhﬁhappﬁyﬁncleotlde and the boosting
conmposition conprises the fusion protein. Both the
prim ng conposition and the boosting conposition may

In REal8Rd Ve EBodiMeMEEpRdtRRccAncal 4R Semphsst her nor e the
initial pr|n1ng and %oostlng doses may he fol | owe

wi t h fur% her Wsmp@ﬁm%v%@p@ww%fi%an%m.gésmﬂxpepude
i n 90 g%o?laﬂ 1 ehf@q}e{rgnﬁﬁpér‘%ieﬂvﬁ%%StlrleréoffaﬁﬁH‘fﬁnd/or

ose urt teln dose By codon
opt p214 @@g ocEm lrrtmurmgmﬁagmmpr derivapied thengef, edieiegrewhen both

tl t
T A R R e A
pr okagnieitiof deriratiedbawredn tasmﬁogﬂbérlwnﬂ znphhﬁhhce(md:ﬂlly actdpeble

codon . uysage jin the sequence is optimsed to resenble
ttnﬁx%ﬂw%ﬁﬁﬁiy expressed E. coli genes. The purpose of

codon opgy m zj &Qnﬁd@ftxoﬁ’é%ﬁﬁéih%)ﬁ‘pd)l?pﬁ)tlﬂ@@&ﬂ?&hd"ﬁg%ne or more of
SyStemaccordlngtOt e invention is twof

i mpNefendeGige arawitmmunegasicsiragmenher qegiyafisi of dyed obﬁégj giftaining
and, i\ fsﬁaggéplgﬁphg&% A 5@‘3’8 Gide BPA ewgt RO

(ob?a eneous eSSIO
In’pph)atﬁﬂcdmomjgemeemgblmrmertthat there are fevver

irrel evant expression products such as truncates.
Codon usage adaptation to E.coli expression can al so
elimnate the putative "frane-shift" sequences as well

as premature term nati on and/ aor internal iation
Prefprably themplymycigotidiief 3) gacodes %PQ%E’?UE‘%WNP ﬁéﬂ}fﬁ gorgprises §T or
an YERnd AR Fradethe PSR derib A Ve tndr&JfsBeh asGRERTS ™ whi ch

represent the am no acids the proteins encoded in an
organi sm s genes. The |inear sequence of codons al ong

cule IS tran i
to th
g R g 80 SRR o Bl bk lileconging o the
invehfiGiearg gita®lyptpitdes andpolgnitiephiliss adelgeonibedbaein. 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.

Thus for example, the p24 — RT — Nef — p17, p24 — RT* — Nef — p17, p24 — pS1RT — Nef
—pl7, p24 — p5S1RT* - Nef - p17, p17 — pSIRT — Nef or p17 — pS1RT* - Nef fusions or
any of the p17-Nef fusions as described herein may be provided in a prime boost kit
wherein the priming composition comprises the fusion protein and the boosting

composition comprises a polynucleotide encoding the fusion protein, or the priming
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with 6 1 codons coding for the 20 natural am no acids
and 3 codons representing "stop" signals. Thus, nost
w@eooso1xes ds are coded for by nore than one cOPOTVEP2005008434
fact several are coded for by four or nore different
codons. Where nore than one codon is available to code
for a given amno acid, it has been observed that the
codon usage patterns of organisns are highly
copf AR S BIRRRRG: AR Be AR CLIMELARh BhPhecs e
fustamd@oteinay be markedly different in a single species
bet ween genes which are expressed at high and | ow
| evels. This bias is different in viruses, plants,
Bolat Bfin g2ddehpdBifioR hhBiRe B6dstiig c@rﬁpbs&ﬁﬂi&n@{iﬁdeﬁ&elﬁ& vmare
stronger bias away from a randoq%podon seIectl t ha

thagrone dese. Fyrthermerping nival pRAENGHY Roepille dosrimapsbefoloyvedwp
Wlﬁ’ltf{nqﬁwldXSég A3 G 0nA VB L1 Rt 1B ré%ﬁﬁtu?é b2 DNAIASASE PrimkQr

these reasons, there is a significant probability that

profein bpesit / Guther PNArplasnrid dosel/ifarithey ipraiein 893% essed i n E.
coli , or a foreign or reconbi nant gene expressed in
manmal i an cells will have an inappropriate

Byctiodént opftisiisaionaf is emaatnbatftier podfriucicbtdd seguqneess b}ﬂtimisd:d toi s
bel jeved that th resence i.n,a heterolo

resegh aHE PR Seassat b BT g e Sap e R os B igpple a

prokaelRas syddns Buchla £T adle | M petiz el €k dodoh bigagh asthe seyushicdl
expression is to occur, is predictive of |ow

optimised &1 tseRmbde hapefdighly ﬁxnre%d K GOl 8eA%%t host. hi the
pol ynucl eoti des of the present invention, the codon
usage pattern may thus be altered fron1that typi cal of
Thla tpmquose qrfrmdwdqmrmzmg ¢yr expresgiessintagrepamtenasit gsédny according to the

) res don bias _.of,t

1n\§n %18 fPH,g? e F%ve ex\[/)ressw levgl? O%%‘S?‘TQ‘% %ﬁr&ﬁgﬁl}rﬁg%ﬁt gncgto

reffdleP Epad¥Biol peddutts hdite h:@d@ga:nemk I(dsbtmatalrmw hﬁmogmmxpression
"Cal cGene" %Hale and Tho so otein Ege ssi on. and

AT N ] ol e RO 3 R S et

précRR hdteds tRAcAB] @dﬂaﬁ %§a}b QBap¥tionlty £l con24 ressR-ﬁ can NRb-
pl 7 fusion F4 and F4 codon optlnlzed (co

clivdmate bd ontatpr | franeedhi i spanengespsyoell 35 pagsRItere ;Sérrelﬂéﬁtlﬁ)i and{er
in%é%l%ﬁﬁ%ﬁﬁé&@rOte'n) the reverse transcri ptase and

el ns were expressed in E.coli B834 strain
(B834 (DE3) is a nethionine

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,
with 61 codons coding for the 20 natural amino acids and 3 codons representing “stop”
signals. Thus, most amino acids are coded for by more than one codon - in fact several

are coded for by four or more different codons.

Where more than one codon is available to code for a given amino acid, it has been

observed that the codon usage patterns of organisms are highly non-random. Different
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auxotroph parent of BL21 (DE3)), under the control of

the bacteri ophage T7 pronoter (pET expression system.
wab@yg/ovEpe expressed as a single fusion protei PCT/EP2005/008434

cont ai ni ng the conpl ete sequence of the four proteins.

Mat ure p24 codi ng sequence cones fromH V-1 BH O

nmol ecul ar clone, mature pl 7 sequence and RT gene from

HXB2 and Nef gene fromthe BRU isolate. After

ctio nbL nt c ress
T P A
codbod¥mmnk bk @ia’ﬂtedm diffeient 1nW$mgleC@Iedzlss M&r@‘enwwhmhl are expressed

i nduced t he, RT- Nef - I7 f rotein
ot TGN ATl UFis b 8 TS i i 1A Ao G Sl ran
cells}o’ﬁﬁf Bte(sPYUSE sﬂfﬁv%rstrﬁﬁﬁ BiaB @Why S ikhnd o st 0@l lseléttioatthan

C, around 30% of the reconbi nant protein was

othgess dor exaaplahumarsaadiothes mapineals arg dass gfFonghpiaged shagsertain
ballfl B LR reink, rc B B plobiBRMNA: 81 Eone
frofrid mamentsmviprsaxpiessediimE atods ot @ fca‘gxgmor momhmanmneasr essed
in r%gr!nisnaggrp ce/ellé é‘”@ ggveoandﬂap%{(}éarrllg r%rde sgrﬂgl%log o?%gc]io%g %r e?ﬁcqgﬂt nt

expr8dfdnl mEd beYeVBJDtIQE{he etsaice dph Bétemﬂ@ouiENal éeﬁuem‘ce pheusters
reconblnantplasnl nane RIT15

of gedppg ey @z@uﬁiﬂn&w Gordens) whj ?re\y%rsfygq?’sérﬁ%[r%ﬁe %‘EF Moshich

ex Qésﬁln is ﬁJ &%{u' %"bre(ﬁ&ﬂ@'& CvhRERIYRDEY éxploksibM eVl in that host.

RT- Nef-pl'7 fusion gene. Details of the
reconblnantprote|n p24- RT- Nef -pl 7 fusion protein

i b ALBRRE e pb T2 S BT B0
altdr3@ from that tfpit 4 pfihiNual eohinddefamehca vimses 4 indresdopgbreprssent

the codon bias of the target organism, e.g. E. coli.
There are a variety of publicly available programs useful for codon optimization, for

example "CalcGene" (Hale and Thompson, Protein Expression and Purification 12: 185-

189 (1998).

23



10

15

20

25

30

Nucl eoti de sequence
at ggt t at cgt gcagaacat ccaggggcaaat ggt acat caggccat at cacct

W@ gRao13106 PCT/EP2005/008434

t t aaat gcat gggt aaaagt agt agaagagaaggct t t cagcccagaagt aat a
cccatg

ttttcagcattat cagaaggagccaccccacaagatttaaacaccat gct aaac
acagtg _

gggggacat caagcagccat gcaaa) gipigagagagaccat caat gaggaaget
gcagaa

t gggat agagt acat ccagt gcat gcagggcct at t gcaccaggccagat gaga

ExamBisdaaGonsEusioand sxarssien s PV R BT s et Wy ipsion 4

and®F9@6dbn optimized (co)
aat aat ccacct at cccagt aggagaaat t t at aaaagat ggat aat cct ggga

tt aaat
1 aaaﬁﬁgghgﬁga@Lgﬁﬂﬁﬁgccctaccagcattctggacataagacaaggacca
" aaagaa

HI¢-dtgat pad éppsit argeiap acd plit (nwtrat prateaot e acvgesg degsgotiagetd

caca . . . : .
Neé%'@ ﬁfrg et gsed Yo B e Bt (REN A8 g¢ tghé%néréec agat
audoBopidfarent of BL21 (DE3)), under the control of the bacteriophage T7 promoter
act attttaaaagcat t gggaccagcggct acact agaagaaat gat gacagca

(PElpxpEgsigy s¥ieiygaggacccggecat aaggcaagagt t t t g | catatg|
ggccccat t agccct at

t gagact gt gt cagt aaaat t aaagccaggaat ggat ggcccaaaagt t aaaca
Theyt weye expressed as a single fusion protein containing the complete sequence of the

fougtagoge;}%s?%Qt%%%ac%mg@%%ﬁ&t A2 93RRIV I BIPRUAGRL SR,
ma@Rapkt dejcaraaad RYggocigadBB L aut Nefamha tbnchg BRU sgateat
aaagaa

aaaagacagt act aaat ggagaaaat t agt agat t t cagagaact t aat aagag

Af@AERion, recombinant cells expressed significant levels of the p24-RT-Nef-p17

agacttct aagttcaattaggaat accacat cccgca tt aaaaaagaa
fusgglgbqt@mo%gt%d toglO% of total %?otein. Jeaddd J

agt aacagt act ggat gt gggt gat gcatatttttcagttccctt agat gaaga
cttcag

Wigazellawere ggoat ariddodered eCi23G1 the pabBdalefarjddusion prptein wag)

aLca. . . . .
fi h .
coffu i Singy i e dabls ogivhasiinlease (eaat e eeaag vy
WHeAlg@@en at 30°C, around 30% of the recombinant protein was associated with the

aaaaat cttagagcctttt agaaaacaaaat ccagacatagttat ct at caat a
inse]élgggfpaaction.g g g g g

t gat tt gt at gt aggat ct gact t agaaat agggcagcat agaacaaaaat aga
ggagct | . o
The ggm@am%tﬁﬁwévgbgwwa@é AE3¥camige addawih e Myl
mag AP proximasly 429 SDay The ulllength protein migrates to about 130 KDaon
SDiSadebsg tThe et eia hana t@gat eal tsoglgenttigpantipYad Jt 99dasrdaayt itszagnino
igg aaattﬁﬁa e e
ac %ﬂﬁ?ﬁh& uysd Py AP L HEYHPPESaSt aaggcaat t at gt aaact cct

t agagg
Details of the recombinant plasmid:

name: pRIT15436 ( or lab name pET28b/p24-RT-Nef-pl7 )
host vector: pET28b
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aaccaaagcact aacagaagt aat accact aacagaagaagcagagct agaact
ggcaga
weamcagagagat t ct aaaagaaccagt acat ggagt gt at t at gapCT/EPIAS08434
agact t
aat agcagaaat acagaagcaggggcaaggccaat ggacat at caaattt at ca
agagcc
at t t aaaaat ct gaaaacaggaaaat at gcaagaat gaggggt gcccacact aa
tgatgt  oticon: colEtl
aaaacaat t Aacagaggcagt gcaaaaaat aaccacagaaagcat agt aat at g
selggigaaa kanamycin
actpctaﬁ?tttaaactgcccatacaaaaggaaacatgggaaacatggtggac
pﬁgﬁﬁﬁta
indehtg0CaagARTINGGP ¥ Geic@aghgggagt t t gt t aat acccct cctt t agt
gaaat t
at ggt accagt t agagaaagaacccat agt aggagcagaaacct t ct at gt aga
tggggc

agct aacagggagact aaat t aggaaaagcaggat at gt t act aat agaggaag
Detugls afilhe recombinant protein:

p fRISATHEARGRAF AT P ARAb GAgRa0act gagt tacaageaat tta
N-fetrh g G2g0232hagolgagd: 2gaa®Tad6ad. sighgezeg adNet d06abat gecat t

aggaat
‘IH%%F%%&QC&%QHEcagatcaaagtgaatcagagttagtcaatcaaataataga

gcagtt

aat aaaaaaggaaaaggt ct at ct ggcat gggt accagcacacaaaggaat t gg
Nuglgeyideand garanedi€ Sqyaeseaat t agt cagt gct ggaat caggaaagt gct a

ctatglggt
Nug3gotide Hedusic gt ggt t ggat ggcct act gt aagggaaagaat gagac

agct

At 498 6 AL e AL aRIA RN ARATEAATOLOOT 26 SRETEGALALCRSA tRRARCE

tteaatgaatgggtaaaagtagtagaagagaaggctttcagcccagaagtaatacccatg
t t&édagyadcaat cagaRapd accaicgehgoght tgeatggc bgrtamacasag tg
gg@dg@88tcaagcagccatgcaaatgttaaaagagaccatcaatgaggaagctgcagaa
tgg%g@g 5%99&5&&8&&%&6&%&3&3§§%&Q%@%&E&Eéageéeaeé agaacca
acgaagPsatst &L Al &ld AN 24384aa 0209060026 e
aagﬁg&sEFeeEassgﬁegﬁﬁgﬁﬁﬂﬁ%ﬁ%ﬁﬁﬁﬁ@&?éﬁaFgaaF%?5%%5%%&%ﬁ%ﬂfat

aagg@pg§aagaatgtatagccctaccagcattctggaca aagacaaggaccaaaagaa

cctittteggaat jytatpgatcagkicdgggesiglgaoeanegageaads tracag
gagbtggaaaattggatgacagaaaccttgttggtccaaaatgcgaacccagattgtaag

actd@t8eh 52305t EGE PESALL dSIRAGCACALIABGhAIIEBFIEAFES Eftcag
ggg%?g g%gg?fég%gccataag%Caagagtttt catatgggccccattagcectat
54

LRCRCC B AAUHIR H3L95CCLL 929 e c
a égé ?@@3@@???Eﬁﬁ%ﬁﬁﬁﬁﬁﬁﬂ%ﬁﬁ?&@?FE&?E388?@%%5%%%@%@%3%?99

ga@gg@@@caaaaattgggcctgaaaatccatacaatactccag atttgccataaagaa

aagagbaept eahgaacygedapitidaitaggdtdcaagage gt cagt adgz@axe-ca
ag@@f@@adaggaagttcaattaggaataccacatcccgcagggttaaaaaagaaaaaatc
agrbhadat 66085§8088339Ed d tdit-A2@AcCcagd 8 g0a88g0agaad &t ecag
ga%%%@%gctgcatttaccatacctagtataaacaatgagacaccagggattagatatca
gtacaatgtgcttccacagggatggaaaggatcaccagcaatattccaaagtagcatgac
aaaaatcttagagccttttagaaaacaaaatccagacatagttatctatcaatacatgga
tgatttgtatgtaggatctgacttagaaatagggcagcatagaacaaaaatagaggagct
gagacaacatctgttgaggtggggacttaccacaccagacaaaaaacatcagaaagaacc
tccattccttaaaatgggttatgaactccatcctgataaatggacagtacagectatagt
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acat at agt at gggcaagcagggagct agaacgat t cgcagt t aat cct ggcct

gttaga
w@amahtagaaggct gt agacaaat act gggacagct acaaccat CECt/ERRAGRO8434

aggat ¢

agaagaact t agat cat t at at aat acagt agcaaccct ct att gt gt gcat ca

aaggat

agagat aaaagacaccaaggaagct t t agacaagat agaggaagagcaaaacaa

gc gggggg %%%%. %%Ft act g;aatgacatggg ?%t %?aatggaa
ttgggrpadteaa® T 2@t§3§asﬁ8 ?EgF?F%§§%F gagg
aagéqaéﬁeécF%a@ﬁﬁﬁﬁgﬁ%ﬁ&?q§®@§§acﬁaé966?96%§a$%¥?Qﬁﬂﬁﬁﬂﬁcaga
aabyagegegatt comsdagmdang tATiatggaghgkdttatgacccatcaaaagactt

aasagueys evh YA £ SIBFTICBAYY KHERKAESREM PMISALBfagcc
atéIgaQQatct-aaaaca--aaaatat caa aatgaggggtgcccacactaatgatgt

{COA () E%&@EP
;ZEE&B%EF % ko e “‘ i PI P\%| YK t%ﬂ;%%%m
C CPPERADEPARTESEANITR ‘ @ﬁéﬁﬁtéﬁF%% PERtC

athKWMMWW@@HSRB@EﬂPWW?Q@t’o‘iﬁﬁgc
agkDSTKNRE L ¥ORRELNKREQRNBQCBE IRERAGE KREKSYIIENVEDIoa caaaa
agaagtE%BbWﬁaa@%awﬁﬁa@gw@wwWWgc
tt%%% NPE (MY %Eh@@b@&&&t&@&é@&@
o

' KA %\g@ %EE%Q@M@(&P& e
PR PR R e )
agE@:@g@E%&'h@@@Lmaﬁ gwpsgmxaa@\
caB@QaEbHBEhcthEé&ti&ﬁ%@ﬁ@a%@%%%@&@bcﬁ@ﬂEﬁk@Kﬁ@Eﬂéﬁagaggagg

afécactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctac
ttccctgattggcagaactacacaccagggccaggggtcagatatceccactgacctttgga
tggtgctacaagctagtaccagttgagccagataaggtagaagaggccaataaaggagag
aacaccagcttgttacaccctgtgagcctgcatggaatggatgaccctgagagagaagtg
ttagagtggaggtttgacagccgcectagcatttcatcacgtggcecgagagctgcatceg
gagtacttcaagaactgclaggcctlatgggtgcgagagcgtcagtattaagcgggggaga
attagatcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaa
acatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctgttaga
aacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatc
agaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggat
agagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaa
gaaaaaagcacagcaagcagcagctgacacaggacacagcaatcaggtcagccaaaatta
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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CAW.EAQEEEEVGFPVTPQVPLRPMI YKAAVDL SHFLKEKGGELEGLI HSQ 900
RRQDI LDLW YHTQGYFPDVWONYTPGPGVRYPLTFGACYKLVPVEPDKVE 950
WE2NKCEISL L HPVSL HGVDDPEREVL EVRF DSRL AFHHVAREL HREIYER2005/008434

00

NC* PJ MGARASVL SGGEL DRVEKI RLRPGGKKKYKLKHI VWASREL ERFAV
1050

NPGLLETSEGCRQ LGQLQPSLQTGSEELRSL YNTVATLYCVHQRI El KD
1100 TKEALDKI EEEQ\IKSKKKAQQAAADTGHSNQ\/SQ\IY 1136 [ SEQ |

DNO: 2 P24 s uence: am no-acid ﬁ% é% bolq2
MVRYQN LR Qﬁﬂ%§¥Y§§§A?§§EKEFM§§ A 0
QDéHTMbNﬁ%G@@QNKMQMKKEF1NFFA§@&PBHHBVHAﬁ?EGPQQ¥H§P 100
RGEDDECTTSBLEENESVMENNRREPVEEIYKRWI L DGUNKEVRYY RSt | 150
ILOPRGEPKEP FRIY VDK WIST IRAEQA SQEVKEWNTET LIVgRANPDEK (\VJ0Q
TIM&ﬂ&bﬂﬂTmﬁm@fM@ﬁrd@dmw@@@mmE@vsvmys 250
MD Rﬁ RbLPeSkT KE@%&@ 9LBERPvIpPEA TRk asM ¢h

gﬁ 3@@@& H@A K?%Kg9$§£D€88£§O| o
FSHBPDFEE%ﬁ TR B ﬁ@%@&g?Rﬁ' QUNYLE RERGSRA sraSeRl T 400 ®
KI@@%R&@NPD@W%QWI@@/Q&DLE?IG@H}&T EBRBREEERVALT he 4RfSt
TPDEKHOK BSBHLKDER L HRBWEIJP IV EAPSYTNNDROK GG  copy
waeh 1t he T KR EMNAK POk TP IATY 18 ITE EARUELAERR EVEKEBYVE r 0l 53nd
Gv%ﬁbgﬁﬁt@mgggmwﬁkm HE KRIUTEKOARARGART T 0 tdwo

K %%k@ SkTBY 9&&5 &EYQ&R¥WIPEﬁESha$§b
FV§F§ égkgﬁgg %?j ﬁﬁﬁg%%wi ?& YT B ﬂ hety
0 a 0| ase

VVELPDETNCKTE R TRl TTQRGPRsES 750
EL§U@§E@ﬁﬁﬁKEEKVX@$WWE%%ﬂQR§ﬁN§Q¥Q§L§§Aﬁ§R Hakyci 700
WSASEVYGWRATURERVRRABRAARG UGPA SRDORKHGAE TS ENTAATNARe 850

caddxanEageEvE PPUERUCELR M IAAMDUSECOEBKGEDEGPIBE@I N 900
RROVRT BERT ONTHBY LMy AN IBG AFeHCIREOPVESSKOR Ofos0

%ﬁ%sﬂiﬁﬁ@%ﬁ%& éﬂv‘ﬁw éi?i;%ﬁH% EEQPEY?kB'Q@éo
A e REPRERL a5
SEGCREBECQH P%%@?%ﬁﬁﬁ LY NTUAT Y CVHOR TE KD

TKEALDKIEEEQNKSKKKAQQAAADTGHSNQVSQNY 1136
[SEQ ID NO:2]

ﬁ

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

RT sequence: amino-acids 235-795

Nef sequence: amino-acids 798-1002

P17 sequence: amino-acids 1005-1136

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 control 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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when O D. 620 reached 0.6, |IPTG was added (InmMfinal).
Cul tures were incubated for further 3, 5 and 18 hours

w@ ovenmsight ) . Sanpl es were col | ect ed bef ore aneiCEHEP®N5/008434
3, 5 and 18 hours induction. Extract preparation was
as follows: Cell pellets were suspended in breaking
buffer* (at a theoretical O D. of 10) and di srupted by
four passages in French press (at 20.000psi or 1250

ars). Crud X |
oGl oA LR EGR JBI 48R B0 A8 G
and dRprdssiag isiindied By deladdigiob of FREIG toStnbacTeriabeut@ie. pH 8. 0,
| MM EDTA, I mM DTT + protease inhibitors cocktail

( Conpl et e/ Boer hi nger). SDS-PAGE and Western Bl ot

Predi@idés were SToRA] inQRskeTREKS BIBTAditd\ghid-bgi phasd (ABRe:0i bh@then
), supernatant (S) and crude extract_ (T) were run_ on

)
sto&ag abh {CeeNsenialf (OO, .Onwzphw_-%w%)pﬂ?ﬁt@% TSP IR BT
me@ﬁ;f&%@{%sn?%emsﬁ gﬁc&le YRd 56 Qg/gg%—gr%i‘_ﬁ% P AMERIBlucose to

Coonassi € stai ning: - I\klaf- pl 7 protein
thezpppethmsedagn havtbe hdwadtage to re@@e Kipabagdlireqonminant pigtein expression

cal cul ated t heoretigal: Dal t ons MW
<aV8@H§r°é@(lf %%r%?f’@%‘ 8§%Fg¥%§§0§? OZ}gEI)SZ Reagents = -

Monocl gnal anti body to RT (p66/p5 1) Purchased from

ABI (Advanced Bi ot echnol ogi es) dj | ution: 5000 .
Tet ) Rb e ST ALty UG EPER R B AIOTR TGy medium
(wigﬁzdilyél_'?%é% ddnfBfg kxRS CllthreyRbre groMesty308¢ AN Y2°C and

Nef -pl 7 specific band after  20n induction at
wherR0,D 6 2pree ol b i e addral bV Sna). Cylice e ngbaied for

furﬁlielgy,rSGanldﬁ)S'hours (overnight). Samples were collected before and after 3, 5 and 18

hours induction.

Extract preparation was as follows:

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). Crude extracts
(T) were 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, 1mM 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 -pl17recombinant was detected by

Coomassie blue staining and on Western blot (WB).

Coomassie staining: p24-RT-Nef-pl17 protein appears as:
one band at + 130 kDa (fitting with calculated MW)
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Reconbi nant protein "solubility": "Fresh" cellular

extracts (T,S, P fractions): Wth grow h/induction at
WQ@206a0006 al nost al | p24- RT- Nef - pl 7 fusi on pr oPEI/BP1085/008434

recovered in the soluble fraction of cellular extract

(Figure 1A). Wth growth/induction at 30C/ 20h, around

30% of p24-RT-Nef-pl7 protein is associated with the

i nsoluble fraction (Figure IA). "Freezing/thaw ng"

(S2, P2 fracty Csi)e: >0} ubl e ion (2Ch
i nduction at l\ﬁ%p %rgﬁ‘gaé'rvedlé%g'ba-OZ%%)%%ThaV\ed and
centrifuged auwippafg/ 30 mild0kDS2 and P2 (resuspended

in 1/10 vol,? Breaki ng buffer with DTT : al nost all
Westem biet 39315151 7 fusion protein still soluble ( only 1-5

% PRESeRts At €8ionb8I8Ral ah@bUdS té BT '@scﬁpﬂ)ng buf f er

wi t hout DTT: 85-90 % of p24-RT-Nef-pl7 still soluble
(Figure | B) Fujehesest framgRIdAfdyancedBtechaclegistai ni ng
and western biitioki 95d® | B - P24-RT-Nef-pl 7 solubility
assay The F4 protein was purified using purification
met hod | in BExXdkabine posphidtescemhjugate entimaanelantibddt i on
condi tions anﬁ.lctel | g)\xgg extracts preparation for the
exanpl es whi cA YO Je as described i n Exanple 1
unl ess other conditions are specified (e.g.

t t , iti f b Ki buf f cany 2. F4
EABSERR T s SEITRRTE BB N YAAET EBEI R QWhynence

i's codon optighg&EnSHERC! RptestiiRigtPdOMOLAGRalr €SENDI €S
the codon usage in a hi ghly expressed gene in E. coli.

The ami no aci drosegu8ecigits liddentical to that given
above for F4 non-codon optin zed. Nucl eotide sequence
for F4co : '

Readrgiihaatpt@tin ¢sofatdligpt:acagggccaaat ggt ccaccaggcaat t agt ccg

" C al'ac 3 . 1 M 3 o]

PR G40 Hen et SEduFiony a YRR pion L AR G gt ol
p24RABNEf-p17 fusion protein is recovered in the soluble fraction of cellular extract
(Figure 1A). With growth/induction at 30°C/20h, around 30% of p24-RT-Nef-p17

protein is associated with the insoluble fraction (Figure 1A).

"Freezing/thawing" (S2, P2 fractions):
Soluble (S1) fraction (20h induction at 22°C) conserved at -20°C. Thawed and
centrifuged at 20.000g/30 min : S2 and P2 (resuspended in 1/10 vol.)

Breaking buffer with DTT : almost all p24-RT-Nef-p17 fusion
protein still soluble ( only 1-5 % precipitated) (see Figure 1B)

Breaking buffer without DTT: 85-90 % of p24-RT-Nef-p17 still
soluble (Figure 1B)

Figures:

Figure 1A - Coomassie staining and western blot.
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ttttctgcgcetat ct gagggcgcaacgccgcaagacctt aat accat gett aac
acggt a

W@a@goonac caagccgcet at gcaaat gct aaaagagact at aaacREBERIHIT 08434
?;;gg?cgagtgcacccggtgcacgccggcccaattgcaccaggccagatgcgc
ggggggtctgatattgcaggaactacgtctacccttcaggagcagattgggtgg

F“%%%gg%8%%ggg§?@€gﬁﬁyggg%a§§%tctataagaggtggatcatactggga

aaac

TR B LSS LA SRR AP 9RL g cagccca
ccgtt cagggact at gt cgaccgat t ct at aagaccct t cgcgcagagcaggca

t
Thg%@ggymiv@@g%mg@&amww@ grcEPuenartioaderdhg gat

exanP1&3hich follow are as described in Example 1 unless other conditions are
acaattt t aaaggct ct aggaccggccgcaacgct agaagagat gat gacggct

specifted d¢jg ggmperetyy, goapesitifpgyd draakmgbufgogt ct t a
| cacat g| ggcccgat at ct ccqat

agaaacagt t t cggt caagcht aaaccagggat ggat ggt ccaaaggt caagca
2. 9t g@4 €odon-optimised

md§ Eaca9aa9R0RA0g! L. AREA%,A0 SRR L Aol ARagheadEe

resglggﬁﬂl‘EQQQWEé?&gﬁﬁ £190 3Y8R6L HnRGAALBL ATKHhiAd héid cetpknce
gaa ‘

is identtgglio thas stvan abavgdergiareaiiceodgr aptnized agggaact aaacaagceg
aaccca

agact t t t gggaagt ccaact agggat cccacat ccagccggt ct aaagaagaa
Nugdaadt€de sequence for F4co:
ggt cacagt cct ggat gt aggagacgcat at t t t agt gt accgct t gat gagga

at gg:%gg ttcagaacatacagggccaaatggtccaccaggcaattagtcecgcgaact
fa

ct% g@tggt:%&tgg Egggéga €é§é§§§&%%%¥g%%%%@%"tg@@Q&QQ&&Q&&@&&&&@
t%&&a&&gfa&E%%%%%W%ﬁmﬁsf&&aqeasmﬁE%@%@gﬁ@gzz

ggcgggsaccaagecge tatgcaaatgctaaaagagactataaacgaagaggdc

tgggasagagtygaaccad tacagaerggarsRattgsarsprograage taegesasccy
cgegigg@etgatattgcaggaactacgtctacccttcaggagcagattgggtggatgact
aat@dtebabahdt 868654 €A Fd AARRIH0YAGIBGahega 8t BEGFLE ERaac
aa %@gttccgcat tattctccgacttctatactggatatacgccaaggcccaaaggag
c 3%%@%§§et%%§§Eé§%€%§§¥¥§ﬁ%$%-%ﬁ%%%%g%%gggég§§Q%§§§€9@?bag
gagg&g@eegﬁggggatgacggagggtctttq:g%tgcagaa% gaa gc até‘gtaaa
acgetfttagagaasohrgeas W%ﬁéﬁ%ﬂé&ﬁ 59atoageeghtakcag
ggpgiticggtggaccggggcataaageccecgegtce tta ggcccgatatctccgat
aelageegttetgggah by accaaguraidgagglatoggacagebyycaageiacygcc
gcgz%gi aagagaagattaaggcgctcgtagagatttgtactgaaatggagaaggaagg

agg
o 2300656LRAGE0R0M S0 SR RAAURAGRBGL A0 REGEL SRR gaa
WG e e e

a%&: gggaagtccaac ccgg agaagaagaaatc
JataeEgetgagaoe abaagRIRG R dFCeAyFacgratgagdrapactaccy

aaﬁgﬂmﬂactgcgtttactataccgagcataaacaatgaaacgccaggcattcgctatca
gtacaacgtgctcccgcagggctggaaggggtctececggegatatttcagagectgtatgac
aaaaatacttgaaccattccgaaagcagaatccggatattgtaatttaccaatacatgga
cgatctctatgtgggctcggatctagaaattgggcagcatcgcactaagattgaggaact
gaggcaacatctgcttegatggggcctcactactcccgacaagaagcaccagaaggagcec
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ac

tgt t : aagaat ct gaagact gggaagt acgcgcgcat gcgaggggct cat act aa

gat gt

Wea@goaaes t acggaagcagt acaaaagat t act act gagt ct at PQI/gR10as/g8434
gggcaa

gaccccaaagt t caagct gcccat acagaaggaaacat gggaaacat ggt ggac
t gaat a

:tggC?agCtaCCtggattCcagaatgggaatttgtcaacacgccgccacttgt
aagc

ICEBhBE LR L PRRRATRGCE e EA AL LS
gcp@géegaaaggéattcttggaccgtgégégggéééggégg 3€§§Eé§gc§§§: %aa

ctggggant corpEHarcipastgitaaggt §ggacag gt gast R RGP I9

aa€€aaggctctaacagaggtcatcccattaacggaggaagcagagcttgagectggcaga

gad8b§eyaascedt t eeagriAeeREeRaCGagasg8at Jaagh acaagagaiddarct
taEg%%ggggatccagaagcaggggcagggccaat gacgtaccagatatatcaagaacc

gtggggg? 8L 291 SO AL CARCALAGE GAGIG8G5E 6L Caal AL L e g
aa %ﬁﬂ%ﬂﬁ%? tattgtgatat caa
gaZggggééggggggggﬁggﬁcatacagaégggégéégggéiggggtébggégggggata
t tgataagghaagtepaitt cagaaiiaggeet gt cescgE P e A aaR et tappct
t tgggaasaygaygased guasasgiisaytgggggegggact totatgytyaigacge
cokgadatgtg9888§@agctaggcaaggegggatacgtgactaataggggcegecaaaa

go?8LI9LELAREL CLFPCH AU GOEH-086EAREBHLECH69396958E KLdA gC
e agt cta tcaacatagtcacggactctcaatatgcgcttggcat
gggeE %a%%'f c%]&f cagcat.ct %Eg
a aa

ta&FQPQ cggag caé%k agc 9%%8&99§9€§§€§§§§E§§ct
t atEpagagRaagaARYY YR AR IGITICACGEGE SR G P AFAAGTITER 22

tga@gaggtggacaagctagtcagcgctgggattcgcaaggttcttEEEEEﬁgggggta
actagaaghagggt by ceigadtaapt crrragpioggtgebagggcggat gegacgcgccy

aatcg'%ég@ﬁ%@aeé9@@@@@éﬁé@@ég“@ﬂdt@@bbaa@@@;gagaagg@g@g@@@maa

tgyﬁgymacaaactagtéccagtégééééégac%égétcgaagaggctaataagggcgag
a ¢l ek e bt EEh 68655 FRPTI[LARGAgRbEgatgaagaagaagagagt t

: ptpcatcac-tagcac-c-agctgcatcca
g
a

ahatlt LAY a0¢a68e889558ga
aagapagtagaagcttaa
G R A i L A

gatsagattegacgglagdagat begted InRItPFIgs§oaag§a5gaage aEaac29
ciddart tcgtagtctttataataccgtcgecgactctctactgegttcatcaacgaat

t dadio8t 886 6h§h§968ES d R pAideleaghaaayaaagggctgaa

{
a cccagcaggccgecgccgacaccgggcacagcaaccaggtgtcecccaaaacta
%%%gaaggo?gta gcaaa%tctggggcagctacagccgagcctacagac

2
25%9
[ d&:dgt agt ct t t at aat accgt cgcgact ct ct act gcgt t cat ca

acgaat

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

31



10

15

20

25

30

t gaaat aaaggat act aaagaggccctt gat aaaat t gaggaggaacagaat aa
gt cgaa
W@aagasggeccagcaggeccgeccgeccgacaccgggcacagcaac c apgt/gPmosens434
aaacta ctaa [SEQID NO 3 ] p24 sequence is in bold
Nef sequence is underlined Boxes: nucleotides
i ntroduced by genetic constructionThe procedures used
inrelation to F4 non-codon optim zed were applied for
t he codonopt.i m.sed sequence, Detail.| he.
Th BEESIR AR SURTOR Shen i iegg {oregPficd for the codon-
optHRItEEARIEE-RT- Nef -p 17 ) host vector: pET28b
replicon: col El selection: kananycin pronoter: T7
Deiatls ef the rqpakbitdniBesnpd:17 fusi on gene, codon-optim zed
The F4 codon-opti m sed gene was expressed in E. col
BLR( DE3)nacet | s, a pRITASHSr(labatimgeploF28B484(ROEDef 9t ai n.
RecA nmut ati on prevents the putatitve production of
| ambda peagesstorpr ®EddBR ures were grown, in shake
fl asks, @%r 4C to pgid-10og phase (A620 : ) .6) and then
stored at’ 4 overnight (to avoid stationary phase
cul t ur esselectul:t ur dgnageycen gr own i n LBT nedi um
suppl enent ed wﬁth,ﬁﬂﬁglucose and 50 ng/ M kananyci n.
Addi ti o 8%°§T'ucose to the growth medi um has the
advant ag@sdr® r edugR4{RIBNbASHI fusien ey, tadoh-gptiotizidn
expression (avoi ding cAVP nedi at ed derepressi on of
| acUV5 pronoter). Ten ml of cultures stored overni ght

TIRY FAG VR OELHREH gdre WG e iR Lo BLR(DER ellE @irbdA”
(w thout glucose) containing kanamycin. Il tures were
degvasing 0B B8 BYBEZheirain. RecA mutation prevents the putatitve production of

lambda phages.

Pre-cultures were grown, in shake flasks, at 37°C to mid-log phase (A¢20:0.6) and then

stored at 4°C overnight (to avoid stationary phase cultures).

Cultures were grown in LBT medium supplemented with 1% glucose and 50 ug/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 ml of LBT
medium (without glucose) containing kanamycin. Cultures were grown at 37°C and
when O.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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when O D. 620 reached 0.6, |IPTG was added (InmMfinal).
Cul tures were incubated for further 19 hours
w@ ovenmight ), at 22C. Sanpl es were col | ect ed bedDER20as@hs434
19 hours induction. Extract preparation was as
follows: Cell pellets were resuspended in sanple
buffer (at a theoretical O D. of 10), boiled and
directly | oaded on SDS- PAGE. SDS- PAGE and Western Bl ot
anal ysis: Crude extracts sanples were run on 10 %
reduci ng SDS- PAGE. p24- RT-Nef -pi 7 reconbi nant
SDR+PAGEE and WestetneBlbeghalygisCoonassi e bl ue staining (Figure

2) and on stern bl ot oassi i ng
Crile 2R B 305 B4 SRUr S eSS BA R and ar 130
p2&KRE-Néfi-p17 RGotbinknt t@lﬁ'l@(‘l&&tdﬂk@y dddhiRsiobRicistidling (Figure 2)
128. 967 Dal tons apparent: 130 kDa Western bl ot

andperagsip bleagent s = - Rabbit pol yclonal anti RT
(rabbit PO3L16) dilution: 1/10.000 - Rabbit polycl ona
anti Nef-Tat (rabbit 388) dilution 1/10.000 - Al kaline
phosphat ase- cohjugate anti- rabbit anti body .

dilution. 1/7500 After [
hours, r%%5ﬁﬁmﬁgmvm§tﬁ8%3§f$%£§?é?%%éﬁgéé&%§ he F4
fusion at a very ho@bah@yet 130K (fting with dledlxed MW)

total protein. In conparison wwth F4 fromthe native
gene, the F4 reconbi nant product profile fromthe

codon-opti m sed gmwméoédleaghtly1§smm£uo%§| The mmaj or
F4-rel ated band at 60 kDa, well as m nor bands

bel ow, dlsappearedﬂvéquﬁngure 2)30ddnpared to the

B834(DE3&,ch ant. . strain expressing F4, the

BLR( DE3) SfF%ﬁ P a uci ng F4co has the foll ow ng
Reagents= - Rabbit polyclonal anti RT (rabbit PO3L16)

dilution: 1/10.000
- Rabbit polyclonal anti Nef-Tat (rabbit 388)
dilution 1/10.000
- Alkaline phosphatase-conjugate anti- rabbit antibody .
dilution: 1/7500
After induction at 22°C over 19 hours, recombinant BLR(DE3) cells expressed the F4
fusion at a very high level ranging from 10-15% of total protein.

In comparison with F4 from the native gene, the F4 recombinant product profile from the
codon-optimised gene is slightly simplified. The major F4-related band at 60 kDa, as
well as minor bands below, disappeared (see Figure 2). Compared to the B834(DE3)
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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advant ages: hi gher production of F4 full-length
protein, |ess conplex band pattern of reconbi nant
we@emdoctioExanpl e 2: Construction and expressi oPCDEP53/008434
RT (truncated, codon-optim sed RT) The RT/ p66 region
bet ween ami no acids 428-448 is susceptible to E coli
prot eases. The P51 construct term nates at Leu 427
resulting in the elimnation of RNaseH domain (see RT
sequence alignnment in Figure 3). The putative E.coli
"frameshift" sequences identified in RT native gene
Example2ic € onstractidsandeéxpressionad PSHRIC@voreated; codonaaptionised
R’lféf p51 gene). p51 synthetic gene design/construction:
he sequence of the synthetic p51 gene was desi gned
according to E.coli codon usage. Thus it was codon
optim zed such that the codon usage rese es. the
The %éra?mg%}@%bwe%p HPigA |39d%§%r&831é auﬁswgﬁ? %@wrmea#ﬁe“e
P5$ ¥osaatd (EmIRNss @3y Q@ﬂﬁ:‘éﬁlﬁﬁ%ﬁﬁh@éﬁﬁﬁbﬁ&y\@f RN#eH domain (see
ol 1 gonucl eoti des were assenbled in a single-step PCR
RT sequense elignnepom Kigge Bl | -1 engt h assenbly was anplified
using the ends priners and the resulting PCR product
was cloned into pGEMT internediate plasmd. After
The putatied E.ooli trarpeshift’ sequeoces idantifiediincRD naliveigege gpgnence were

synthesis, the p51 syntheti ene was cloned into
alsﬁﬁ[%%ﬁ‘teé%m 8%(§)I Eﬂ?%BP%@ﬂ? 8% péﬁhggege econbi nant pl asmid

was used to transform B834 (DE3) cells. Reconbi nant

ﬁr otein characteristics: P51 RT nucl eoti de sequence
PHtHIAG TV e EHEPREC¥¢ioBt gat agaaacagt t t cggt caagcet t aaac

cagggatg 60

gat ggt ccaaaggt caagcagt ggccgct aacggaagagaagat t aagdgcgct c
Thg seqyagceldthe synthetic pS1 gene was designed according to £.coli codon usage.

T i B ARAAYRASRAIOEABA I ARISRARRL GAARE BGE

hi ghéng a(pme%eaé il Jealat Haagyathgaaggatvwas zacaima@t ggidlawagiX t
ol pgtidescresa seamyed i trds up AR JDgIsEvo RSk e Syl peh

as&ehdOPlvasSiblified using the ends primers and the resulting PCR product was cloned

~ ccagccqggt ct aaagaalgaagaaat cggt cacagt cct ggat gt aggagacgca
ntp -T3gtgrmediate plasmid. After correction of point errors introduced during
gegag%g\g@&g%gé b9RLARRHAELHGHRRARGN Rl pE O8R! &kbRESIM AGGHAI This

recombinant plasmid was used to transform B834 (DE3) cells.

Recombinant protein characteristics:

P51 RT nucleotide sequence .

atggtccgatctctccgatagaaacagtttcggtcaagcttaaaccagggatg 60
gatggtccaaaggtcaagcagtggccgctaacggaagagaagattaaggcgectegtagag 120
atttgtactgaaatggagaaggaaggcaagataagcaagatcgggccagagaacccgtac 180
aatacaccggtatttgcaataaagaagaaggattcaacaaaatggcgaaagcttgtagat 240
tttagggaactaaacaagcgaacccaagacttttgggaagtccaactaggtatcccacat 300
ccagccggtctaaagaagaagaaatcggtcacagtcecctggatgtaggagacgcatatttt 360
agtgtaccgcttgatgaggacttccgaaagtatactgcgtttactataccgagcataaac 420
aatgaaacgccaggcattcgctatcagtacaacgtgctcccgcagggctggaaggggtct 480
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aat gaaacgccaggcat t cgct at cagt acaacgt gct cccgcagggct ggaag
gggt ct

wda@esogyegat att t cagagct ct at gacaaaaat act t gaaccan?]:/Egmaﬂgos434
cagaatccg 540

gatattgtaatttaccaat acat ggacgat ct ct at gt gggct cggat ct agaa
attggg 600

cagcat cgcact aagat t gaggaact gaggcaacat ct gct t cgat ggggcctc
act act

CC%%‘%?@&&ES 5&88@%&‘568@%%@5&@??%%‘?%& %?aagggcétgﬁcé gggct 020

ga@gﬁggggavgtqpcaatacatggacgatctcta gtgggctcg atctagaaat 600
cageraggh gyERgt deagrecfaragtapreg c tegdagaggevIastcgghreyt 460
ccé@ﬁdﬁ&ba3§ﬁhccagaaggagccgccgttcctaaagatgggctacgagcttcatccg 720
gaéﬁééﬁ@%@@@@%éﬂi@@G§E¥ﬁ§&§&t§@53g§g§§§ééﬂu%&gg@&&dgbaaaggﬁﬂtUSO

§t cggcaa%cttaactgggcctctcagatttacccaggcattaaggtc 840

@9393%
cg?z%éaggtaﬁgﬁﬁgg€g§£££9g99§§££k39939gﬁb@@@?&ﬂQQEEéé&fcéoo
Wﬁge%ﬁ@@ﬁf@%ﬁﬁ@&%bﬁ%ﬁ?é E‘@%tﬁ‘gtgﬁ%?‘f‘é%ggtaﬁa‘é%%ggtl@zg

gt@%ﬂgﬁﬁgggggpctccaaggac atagccgagatccagaagcaggggcagggccaa
tggt aitactagyeret chBaTATIAL ErATCAGESRAPET OB aHGCagEEYT d§ 8O

at@@@éﬁ@@g&@éﬁkactaatgatgtaaagcaacttacggaagcagtacaaaagattact 1140

acEgegg?&ﬁtaee %&b@b@é@@@@&@@@@&b@&g@@&@gam@gg@@ acoo
ac9€ tggact aatatt gcaagctacct attccagaatgggaattt 1260
gtg? %%ﬁ%%g gg@aaam: ?%g@%ﬁﬁ@%g@ acggaagcagtacaaa%%02

[SE%tﬂhﬁpcﬁbttgtgatatggggcaagaccccaaagttcaagctgcccatacag
aaggaa 1200

Boaeat gujaaascidygtigyeeduradt bY tappesagctasttygataccagaat gg
gaattt 1260 gtcaacacgccgccgct ggt aaaactg
| aggcct gctagc|taa 1302 [SEQ ID NO 4 ] Boxes:

Ardon8cidtegaendd:r oduced by genetic construction
Anmi no- aci d sequence:

14 1GRITSBY KIRESYKE KRGNIDEREREKINRIL VE ERT BUAKYEK CTHREIVIEEEESK| S 60

N A R PR R R SRS SR TERRR L §2°

SVYGBFOERKYTAFTIPS INNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPFRKQONP 180

D Iéﬁﬁé{%&gﬁ.&ggﬂ;ﬂbgﬁﬂﬁ%ﬁ%@ﬁw%? LSMIGREAD FVEKE ER 40
DKRIr VR NYVBER VS £ e SRR £ T REGIKY RAG FFBERIMIEABET | MC©

EE@E%%&%‘EBE%%W%?LDS KDLIAE TOKQGQGQWTYQIYQEPFKNLKTGKYAR 360
MRGPABTND VK TEAVQKI TTES L K e R AR YRR T RGEREE Tha20
= El LKEPVHGVYYDPSKDLI AEl QKQGOGOWTYQl YOEPFKNL Ka 33

TAKYAR

[ SARGANTNOVROL TEAVQKI TTESI VI WBKTPKFKL Pl QKETWETVWATEYWQATW
| PEWEF 420 VNTPPLVKL | RPAS| 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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Boxes: am no-acids introduced by genetic construction.
K (Lysine) : instead of Tryptophan (W . Mitation

w0 ndosoiiced to renover enzyme activity. Lengt hPCT/EP2005/008434
Mol ecul ar Weight, Isoelectric Point (IP): 433 AA, MWV:
50.3 kDa,, IP: 9.08p51 expression in B834(DE3) cells:
P51 expression | evel and reconbi nant protein
solubility were evaluated, in parallel to RT/p66

roductian expression |l evel: Induction
psﬁﬁ’fﬂfestsmé'n' Bccséf‘ﬁhfbar gﬁv\sn]; / induced at 370C (+l nM PTQ),

PS pé‘)fﬂr&gloﬁ 1ARLAR) rec%ﬁﬁﬁﬂfdn'ﬂ roih §QabiliR0vere Malliatd, HParallel to
5, | mveDTA, +/- TT. Western bl ot anaIyS|s
RTRéégmmh@Umlﬁﬁbelt polyclonal anti RT (rabbit PQOBL1 6)
(dilution: 1/1 0, 000) - Alkaline
phosphat ase-conjugate anti-rabbit antibody (dilution:
p51éxihé@jondeldiul ar fractions corresponding to crude

I g 8 Bt ol e L PR TR AL DR )

BréeR0iFasnghe 58l TRs/HIE) pFiTS, Wast EDTABHOUmMFDETr e 4) very

hi gh expreSS|on of P51 ( 15-20% of total protein) was

Westsereblgeatabiisgher than that observed for P66. For both
Reg%llzsa”d PEBLY 9&9192‘51 R RIS abBY POFYE) [domridh: 13170(‘000) 80%

he reconb nant products were recovered
sol ubl e 1‘Alﬁelmemlﬂa([@la)aseforaégqtﬂWza(r-rféabttra&éb@f)’((ééfél% §ure)

n_ex )
Ceﬁ@?{gf\%g nsé é’]{eg nﬁgr{gﬁa ﬁ.\ggg%t?ﬁé’ fllﬁsg)gl%ﬁlﬁ@%ﬂ?mae Qﬁc@gl{f)'eﬂﬁtant
(Sﬁ&%ﬁmﬁnodﬁﬂ&ép&iwﬂ@ﬁﬂh&BABEbt pattern was nul tiband,
but | ess conplex than that observed for P66.
Solubility assay Solubility assay: Freezing/thaw ng of

AsShsaRled o BlobnatsiCithied §édBnd Widein Blat (F3difc} 4 pveepaigh@xpression

under reducing (breaking buffer with DIT) and
of Rph(15e20e pigt DIOEHIR)] WasODseay §ds pigher than that observed for P66.

For both p51 and p66 proteins (after 5h induction at 37°C), 80% of the recombinant
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 (S1) fraction (5h induction, 37°C)

prepared under reducing (breaking buffer with DTT) and non-reducing conditions. After
thawing, S1 samples were centrifuged at 20.000g/30 minutes, generating S2 and P2 (p2 -
is resuspended in 1/10 vol.).
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thawi ng, S| sanples were centrifuged at 20.000g/ 30

m nutes, generating S2 and P2 (p2 is resuspended in
watde013106 . ) . After freezing/thaw ng of sol ubl ePCT/EP2005/008434

fractions (SI), prepared under reducing as well as

nonr educi ng condi tions, 99% of p51 and p66 are stil

recovered in soluble (S2) fraction. Only 1%is found

in the precipitate (P2). This is shown in Figure 5.

AP T FRIP G AP SRRl I Pon

red¢ing edrdstioney %6 ofysiirand pé6 ansistii renodered irhmiliblé (S2k &meion. Only

The Iinkers ained crease potential interactions
194 BT T U Don Tbls SHOFLRAHB R e as ol | owe:  Ne
SGEEP] - P17 and pl 7 "GSGGGEP| - Nef Reconbi nant pl asm ds
construction: pET29al/ Nef-pl 7 expression vector:
Nef - pl 7 fusion gene was anplified by PCR fromthe F4
[
B Bl e BT o179tk driouc
linkertbsequently into the pET29a expressi on vector.
pET28b/ pl 7- Nef expression vector: Nef gene was
anplified by PCR fromthe F4 reconbi nant plasm d. The
ThEERLDS fgiaf proteifs wherenbtiusicd witheand mititho neldikatse Th&kMeFs aimed
cl oning vector and subsequently.i.nto the pET28b/ h? )
to PRI B A Bl asHionsREnieas IR PYA PR PAFRFSARG 5.2y Bfiows:
with the p i 7 gene. pET29a/Nef-I|inker-pl7 and
pPpET28b/pl 7-1i nker - Nef ion vector: A 18 bp DNA
f r alynR@BGESHR-RY7 fustp Y7 S‘ﬁ&ﬂ?ﬁi de |inker (GSGGGP)
was i nserted between Nef and p i 7 fusion partners, by
site-directed nutagenesis (using the "GeneTail or
Site-Directed Mutagenesis Systent,
I nvi trogen). Reconbi nant protein characteristics:
Recqpbingnt plgsmids capstigstignt | | soel ectric Point (IP)

Nef - pl a NP): 340 AA  MAN 38.5 kDa, |P:7.48
Nef @é&@el@iﬂ?ﬁww*mﬁw&m AA, MA38.9 kDa, IP:
7. 4R i fson GBI Wk Alified 63 PAR, frdv\the38t récdshlinant Blasmid.
7.19

The PCR product was cloned into the intermediate pGEM-T cloning vector and

subsequently into the pET29a expression vector.

o pET28b/p17-Nef expression vector:
Nef gene was amplified by PCR from the F4 recombinant plasmid. The PCR
product was cloned into the intermediate pPGEM-T cloning vector and subsequently into

the pET28b/p17 expression vector, as a C-terminal in frame fusion with the p17 gene.

e 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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PLN): 348 AA, MW 39.1kDa, IP: 7.19 Amno-acid
sequences and pol ynucl eoti de sequences: Nef-pl7
wombeoilddle sequence PCT/EP2005/008434
At gggt ggcaagt ggt caaaaagt agt gt ggt t ggat ggcct act gt aagggaa
agaatg 60
Agacgagct gagccagcagcagat ggggt gggagcagcat ct cgagacct ggaa
aaacat 120
Ggagcaat cacaagt agcaat acagcagct accaat gct gctt gt gcct ggct a
gaagca 180
Caagaggaggaggaggtgggttttccagtcacacctcaggtacctttaagacca
Recomghigantyotein characteristics:
Tacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaa

gggpt , Molecular Weight, Isoelectric Point gP
Autcactc caacgaagacaagat at cct t gat ct gt ggat ct accacacacaa

ggct ac

I:ccctg%Egéﬁgéﬂﬁﬂ%¥§%hég%é§g58@0%5%58@Igd%%atccactgacc
t
Lot Aie4aReaGTh 1TdgemerbyERHG46 Adg M Weked kg dRakstaa

Tggt gct aeeds
ggagag 480
Aacacc agﬂﬂrﬁl&ﬂ(MEB@MQWﬂ&@ aphJggavgaccct gagaga
gaagt g 0

Ttagagt%83%%555%%&@8&8&%&%ﬁ@ﬁﬁ%ﬁéﬁ@&%@ﬁ@%ﬂ@ﬁ§£9§9ﬂ9§t9

cat ccg

Gagt act t caagaact gcaggcct at gggt gcgagagcgt cagt at t aagcggg
ggay) aAngigge-acid sequences and polynucléotide sequences:

Tt agat cgat gggaaaaaat t cggt t aaggccagggggaaagaaaaaat at aaa
Nefipagaaudlébtide sequence
Catatagtatgggcaagcagggagctagaacgattcgcagttaatcctggcctg

At%:a?% gtcaaaaagtagt?tg ttggatggcctactgtaagggaaagaatyg 60

Agac atgcfé‘gaa tagacaaal act dadacagetacaaccattocticadaca,,
Gg%@é&éf?%&jﬁ‘ﬁ&ﬁ?T%%Fé%f%&?éé%%&@?%‘f%ﬁgﬁta? ad®’

Wag@%ggtgggttttccagtcacacctcaggtacctttaagaccaa?gact
TaGagricagatgiagat c heagraagtt t ttaga s aaapravgaggadprgeaazdcaaa 00

Att&gio&&gcgﬁﬂ:}aagacaagatatccttgatctgtggatctaccacacacaaggctac 360

egggiégy%aegééﬂﬁa@aggégjﬁsggge@&gyﬁagag&iﬁgzggteagﬁcaazo
Q@c a taa Cadtaa 480
% tacacccﬁ:gtgagcgg’gca %&ﬁ a@%%@

Tti§§§§E@%ﬁ$ﬁFﬁS®9ﬁ@$$ﬂﬂF?R%ﬁ&&iE%ﬁﬁE%ﬁﬁ&ﬁ%?E@ETﬁ%%jﬁﬁEfﬁTﬁéva°°

mvaq_g@qygcaggcctatgggtgcgagagcgt cagtattaagcgggggagaa 660
Tt &RDVEAYFTRIREVRY PL IFBNEYHE MPRYER B AEISARK CENTSIa2PYSL HHGVID2 0
Ca%@@dtég@caagcagggagctagaacgat tcgcagttaatcctggecctgttagaa 780

c & 2EVARGL JdREYEEXNG REE AL ARASYE S loRMEK HL R4 0
Y

a2ttAa‘atQtaatacagtagcaaccctctattgtgtgcatcaaaggata 900
Gagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaag 960
Aaaaaagcacagcaagcagcagctgacacaggacacagcaatcaggtcagccaaaattac 1020
Taa 1023

[SEQ ID NO:6]

Nef-p17 (NP)
MGGKWSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAITS SNTAATNAACAWLEA 60

QEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRODILDLWIYHTQGY 120
FPDWONYTPGPGVRYPLTFGWCYKLVPVEPDKVEEANKGENTSLLHPVSLHGMDDPEREV 180
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H VWASREL ERFAVNPGLLETSEGCRQ LG QPSLOQTGSEELRSLYNTVATLY
CVHQRI 3 0 0 EI KDTKEALDKI EEEQNKSKKKAQRAAADT GHSNQVSQNY

WE26b60116EQ | D NO : 7 ] Box: am no-acids i ntredERmobgos434
genetic construction. Nef sequence is in bold. P17-Nef
nucl eoti de sequence :

At gggt gcgagagcgt cagt at t aagcgggggagaat t agat cgat gggaaaaa
attcgg 60

s Ry A EARAARARRA AL L ARRGRL AR AN AL ARBEAR IS
Hrm@gga%%wese%ﬁ%eere%@eﬁb@wgegageawe%gagwogﬁlag 300

EIKRTKEARDK HEEQONKSKKKAQQAAADTGHSNQVSQNY

[sﬁmgg@aaaQUtacaaccatcccttcagacaggatcagaagaacttagatcatta
tataat 240

Acagt agaaac el fidsThed Gieat HAaReERAsReoaraagacaccaag

gaagct sequence is in bold.
Tt agacaagat agaggaagagcaaaacaaaagt aagaaaaaagcacagcaagca

gcagct 360

P1'Giteac REGRAEHE cBRAYEGEE cagecaaaat t acct cgacaggect at gggt
ggcaag 420

AtJHbesagRaGiagy Tl YGtbggad BECE b RLAG taag Ygsgragaat Jagsr gas o

Tt Hdde8g4faaagaaaaaatataaattaaaacatatagtatgggcaagcagggag 120

Ct%“a%@gaeg 19999t S9930EA0GAlRLLEATAGREIGARARREBEHHAICAB0
QA e caaccatcc ttcaga%acgc%zééza?aagaactta atcattatataat 240

At aegeagT Al GLHCCLg0El 29aag6acanoad,

Ttwg@ﬁgg@qsmeeawmeee%@ﬁemﬁa&&@‘aﬁ%g@g%ﬁ%ag60
Gawggtac@@@;c@aagagg;tcagccaaaattacctcgacaggcc tatgggtggcaag 420

Tad i a@gasagtddtictagaagmagaggouigachgumaggget eedacgagt taazna 480
Cc g?c(égcagatggggtgggagcagcatctcgagacctggaaaaacatggagcaat caca 540

J6820AIRLAELI AR LOL UYL S5ARRGIEAAAARLIRESLE 00
o %?g%faca%agésa@;:g;c;ga;gg R A

Gtzlt a%g]rc%:tttt ggg actggaaggg taattca

CgeﬁgﬁaeeWW&@&E@@&@%@@%%&S@%@C@@@&&F A GAGagaEtacd8O
Ca mt[aga@e@@:agggccaggggtcagatatccactgacctttggatggtgctacaag 840
ctddraeaaget gigrgost goritggasdggatgaceriggagageyaaghgttagagoo
Tti&g:ﬁﬂ:ggg%cctgcatggaatggatgaccctgagagagaagtgttagagtggagg 960

el el e asplatcssapdedelsigier oo o
[SEQ ID NO:8]
P17-Nef (PN)

MGARASVLSGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAVNPGLLETSEGCRQI 60
LGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEALDKIEEEQNKSKKKAQQAAA 120
DTGHSNQVSQNY[L.DRPMGGKWSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAIT 180
SSNTAATNAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQ 240
RRQDILDLWIYHTQGYFPDWQNYTPGPGVRY PLTFGWCYKLVPVEPDKVEEANKGENTSL 300
LHPVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC 342
[SEQ ID NO:9]

Box: amino-acids introduced by genetic construction.
p17 sequence is in bold.
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MGARASVL SGGEL DRVEEKI RLRPGEKKKYKLKHI VWASREL ERFAVNPGLLETS
EGCRQ 60
W S0/ QPSLOTGSEEL RSLYNTVATLYCVHQRI El KDTKEAL DKI EBECRIEE0ME 608434
AQQAAA 120 DTGHSNQVSQNY
| LDRP[ MGGKWEKSSWOAPTVRERVRRAEPAADGVGAASRDLEKHGAI T 180
SSNTAATNAACAW. EACEEEEVG-PVTPQVPLRPMI'YKAAVDL SHFLKEKGGELE
GLI HSQ 240 RRQDI LDLW
YHTQGYFPDWONYTPGPGVRYPL TFGACYKL VPVEPDKVEEANKGENTSL 300
Ne f EPSEERDDPEREY BSRL AR HVARELHPEYFKNC 342 [SEQ I D
NG 9] Box: am no-acids introduced by genetic
Atgagistacae i agt eraFagiagionaet tagataIpeiaftNepraIg9aaRaERratd 7 60
aghtgd abhdecargueageiggggtgggagcagcatctcgagacctggaaaaacat 120
oAb U a852GLgh canarAgt 88t Glggt t goaicgge ct gnitgbaaggyaa so

gaggtgggttttccagtcacacctcaggtacctttaagaccaatgact 240

Ca/%??gagta%g
Tab S5 %%‘i: %é" CA0E200A031 0001-099295A0LaLEL CAAURE5LE03] 00

a

At éj%cgt&&gﬁea%%égafaa%%%ﬂtgss5%%5‘:&9583%\%?5‘&:@8?‘%ag°taga€8f:§:g%t a°°

Ttggg&ﬂg&tgggagaactacacaccagggccaggggtcagatatc actgacctttdga 420
ToGhagfRygaggrpfaggegpadcregagtacat agertgggcaciearrsaagse c £8°
Aa&é@ﬁﬁgbtzéﬂtacaccctgtgagcctgcatggaatggatgaccctgagagagaagtg 540

Tt 1957 2AG3 0t Hlagat §ddrages aet ddrichagepgataagaougactggass 0o
Ga ggégééagggactgcaggcctggatccggtggcggccctatgggtgcgagagcgtca 660

Gth tggagggggggggga%%%ggg%%%g Celldat e gt adaL el ARRAGa5453d 20
RS A RA T L RS AR AR Fe T R RO P ARSI A tesa acd®°

Aappg%ﬁgfcgggtagaaacatcagaaggctgtagacaaatac gggacagctacaacca

TcEgyt psiege aaajctcaghasTddierg hericagat adpfag§ aaerrfFccaat aa® 00
nggagﬁﬁlcégﬂggatagagataaaagacaccaaggaagctttagacaagatagaggaa 960

CafBEALRGE b HIRACAREEY FlA3884d BLRbIFERIBGALACLGIHGAgaTD 20

Ca @&gékééégattactaa 1041
agqugggggtttgacagccgcctagcatttcatcacgtggcccgagagctg
tccg 6

Gagt actt caagaact gcaggcct ggat ccggt ggcggccct at gggt gcgaga
gcgtca 660

Ne® attleayo@@ofdyaat t agat cgat gggaaaaaat t cggt t aaggccaggg
ggaaag 720

MARAGRAN AR ERMRAR A DINRYEAL YUY CRAGE DYYTATIIPaREgALt C 60
Q%%%E@éﬁpﬁ%%@vpLRPMTYKAAVDLSHFLKEKGGLEGLIHSQRRQDILDLWIYHTQGY 120
FEDR

DREHAESGRIMARRORAI SABBRABELAAAACAIRL AERARIARANG! Aso
LE v ELDRWEKIRLRPGGK 240
PCERE b N UL e R g o il S
CVRQRGE HHTKE ABRKIFREQY S KAQQANARTHCHAY AR ct t t agacaagat a346
[SFRJURaNE6Q)
Gagcaaaacaaaagt aagaaaaaagcacagcaagcagcagct gacacaggacac

Hé%ag@géiégjgigker

Box: amino-acids introduced by genetic construction.
P17-linker-Nef nucleotide sequence:

Atgggtgcgagagcgtcagtattaagcgggggagaattagatcgatgggaaaaaattcgg 60
Ttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggag 120
Ctagaacgattcgcagttaatcctggecctgttagaaacatcagaaggctgtagacaaata 180
Ctgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataat 240
Acagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagct 300
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Caggt cagccaaaattactaa 1041 [SEQ ID NO 10]
Nef -1 i nker-pl 7 (NLP)

wWO/BBKMEHESVWEGWPTVRERVMRRAEPAADGVGAASRDL EKHGAI TSSNIARENAFNDS434
AWLEA 60
QEEEEVGFPVTPQVPLRPMI'YKAAVDL SHFLKEKGGELEGL I HSQRRQDI LDLW
YHTQGY 120

FPDWINYTPGPGVRYPLTFGACYKL VPVEPDKVEEANKGENT SL L HPVSLHGVD
DPEREV 180

Tt AR ARE SRR AT IO AR AT 3 I VR RARY RPN A A TS ABER PRIER ©©

Gaq:ep:q_qgg@g{cmatcaggtcagccaaaattacctcgacaggcctggatccggtggc 420

Gg KOt VAW SREL ERF/RAAYREH E ETTSEGERY IEQPBOP S CIRESEGEFSt YN8 0
AgIMATHGY 389 HQAJQRh g El BT KESUJH g EEFCIYCE L KEEGRQIMALETLEH 540
Aa Ma@é&a@&@ab%da@t&&ga@ctblewa;xﬁﬁttgde@ugakegg&a( 600

an:%,aa bg%?EEQthyc&@%%gbgcm%bEH@ét!tQ:ﬁagacca 660

C caa ca § eQ:tt 8c§<§:%lé%@g§aa aa actggaa 720
f;;éi e G e R e

chF'fQﬁﬁf@’@é8@%@@&33@%&&&5?%%?5&%98?%@?%6@%%%9@40

Ttamtggt)acaagctagtaccagttgagccagataaggtagaagaggccaataaa 900
cgbagaaadaidcioaght aatcot ggoaitgit ageaaggt tegaaygebasag® 60
Gagé‘{%t@glggggaggtttgacagccgcctagcatttcatcacgtggcccgagagctg 1020
Cagg&%@@ggg{%gg%&&g t cagacaggat cagaagaactt agat cat t1g 47

g éﬂ?agcaa%cctctattgtgtgcatcaaaggatagagataaaagacaccaag

gaagct

300Tt agacaagat agaggaagagcaaaacaaaagt aagaaaaaagcacagcaa
PlgehydageNe86(PLN)

Gacacaggacacagcaat caggt cagccaaaatt acct cgacaggcct ggat cc
McHA §68%c420DRWEKTRLRPGGKKKYKLKHIVWASRELERFAVNPGLLETSEGCRQI 60
L SSIALEAN IR BUI G ABRARIAY AL GHEE0Rk §EGRLARAAT A 20

gﬂ%§§V§g 'EEEEG GGGPMGGKWSKSSVVGWPTVRERMRRAEPAADGV%AASRDLE 180
B A i o D e e s A
GLAHSRROPF B TR A BRR ¥ A B B A E R GEF HEH AP YRR EERY § e c3 00

GEN@gBEHEPVGBBGMDDPEREVLEWRFDSRLAFHHVARELHPEYFKNC

[sﬁaag@amﬁagaggaggaggaggtgggttttccagtcacacctcaggtaccttta
agacca 660 Atgacttacaaggcagctgt agate
%g %@tggﬂmggaagaaaaggggggactggaa 720

oeeD0Ct Al LEAG] C662350AANAGARENALCEL SR EhOLggat ot accac

(gctacttccct gatt ggcagaact acacaccagggccaggggt cagat at cca
ctgacc 840

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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Tt t ggat ggt gct acaagct agt accagt t gagccagat aaggt agaagaggcc
aat aaa 900

wepagagaacaccagct t gtt acaccct gt gagcct gcat ggaat geelt/gramoeo08434
gagaga 960
Gaagt gt t agagt ggaggt tt gacagccgcct agcattt cat cacgt ggcccga
gagctg 102 0O Catccggagtacttcaagaactgctaa 1047 [ SEQ I D
NO 12] P17-1inker-Nef (PLN)
MGARASVL SGGEL DRVWEKI RLRPGGKKKYKLKHI WASREL ERFAWPGLLETSEG
CRQ 60

As h@a@&h@?@EBLRSLW AT Y VARG drils I BAL Wi ERECRIESKKK

AQRAAA

eXPyeSpsHabAdeRbaers W%RERNRRAEPAADG\/GAASRDLE 180
KHGAI TSSI\I'I'AATNAACAV\LEAQEEEEVGFPVTPQ\/PLRPMTYKAAVDLSHFLK
EKGGLE 240 GLI HSCRR%I LDLW

In the S eRPDeOheTPEPhyR HL S ey RES/PREERIK Y RTkkRanspattern, but

lesﬁ%‘ﬁ‘wﬂ{%%m%xapeptl de i n@%kﬁg%%gﬁgﬁg{%gcaﬁé%”

proteis relsoesinddy bgelpatterns.const ruct i on. Conpar ati ve
expression of Nef-pl7 , pi 7-Nef fusions, with and w o
i nkers: The four reconbi nant strains were induced at

Straed 6 p¥eing NelPU7 BNP) dhd pAT-Adf GNY fasibds, avitthodd inkpr geptide, ngre
strains. %rude extracts were prepared and anal yzed by

ﬁn@@bwg@p%(sg{ug}lﬁ)éepsg@ segh8loWdst ern bl otting. Western
bl ot anal ysis: Reagents: - rabbit polyclonal anti RT
(rabbit POBL16) (dilution: 1/1 0, 000) - Al kaline
phosphat ase-conjugate anti-rabbit antibody (dilution:

7500Q) As i trated in Figure 6, Nef-pl7 and pl 7- Nef
emls’.aaﬂg’lmeﬁq@ﬂﬁ Y %Y1 i nker, are expressed at a high
| evel (10%total proteins). In the Western blot: the
four double fusion constructs present a nulti-band
Nepai 1 exdpl 75Nef pretsins eorephduced.Hn pamateltto {4 sndPseproduringytrains.

Mﬁg rez s %reodw&a ?Ifc‘ed ap .?0 Ee(f+ 1 %ﬁfgl}ﬂ" C'r') Zvep %%%E}Sn S

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 Western 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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Strains expressing Nef-pl7 (NP) and pl 7- Nef (PN)
fusions, w thout |inker peptide, were further anal ysed
W@ s@bobilhé ty assays, see below). Nef-pl7 and pPCTEN®DS/008434
solubility assay: Nef-pl7 and pi 7-Nef proteins were
i nduced, in parallel to F4 and Nef producing strains.

I nduction condition: cells grown / induced at 300C

(+I MM PTG, over 3 hours. Breaking buffer: 50mM

r

Negﬂdﬁggc‘p 17%&?‘1 I:ﬂr?ar ex rgcetsgi%}@‘ﬁﬁ;%?tggu(s 31688 complex
whpattereduci ng condi tions) and fractions correspondi ng

to crude extracts (T), insoluble pellet (P), and

supernatant (SI) were anal yzed on Coonassi e st ai ned

gel and Western blot. As illustrated in Fi gure 7 on

Coonassi e stai ned gel and Western_ bl ot
Examplerd: 7 Cauistrpctipn andexpigssionsf AR erfsPh’é & °

* t hionine a
o SETRES vuioh I R T AP ERTIRENGpIL Phusih sifle e Metionine a
positiot ¥i2ris seplagetlyy a Byone i methiphige fred Pusativierirtemibimanscriptional

" ncl usi ons ubl e f usi
s iy et by N Rl PRSP ey & Sl it e
sandpl€l ofNef pﬂif?caﬁ(otﬁdn@ﬁnﬁkﬁﬂ dndead ahemﬁjmr E4selhtat b@all hand 442 kDa
Both present a | ss conpl e tern. Exanple 4 :
preeﬁméftﬁ%a&?l%e%?ﬁ%l’ %ﬁ?%@é?"éﬁ"%‘f‘eg -RT*-Nef-pl 7 (F4*)
F4* is a nutated version of the F4
(p24- RT/ p66- Nef - pl 7) fusi on where the Mt hionine at
qulusmme ore@2diby arlpyine RMR by RER. (Thie RKR rrﬁtlﬁls matuFalbyrfresent in
1 A@{ utative internal transcriptional "start" site,
Cag% ﬁﬁe&uf‘%a ‘by N-terminal sequencing performed on a Q
sepharose el uate sanple of F4 puri f| cat| on experinment.
| ndeed,  the maj or (ﬁ.}a ? ted smal | dat 62 kDa
The jrarashef thi§ ni“ﬁ%noeoéll t a‘?i’BP}éesé”faéreY uao{? met hi oni ne
AR S (A€BOE eAoBy b@ 9 otBdr HLA-R¥Rpitopdstaks present
'sl'cﬁlé R%&A%?meﬁgdpnétura@?y p?ﬁésent in clade X gtk p
siedreRE eguemige i npact of this nmutation on CD4-CD8

eIQJ) B&B rSepWe 18&&&%@%?@115 region.

Recombinant protein characteristics:

N-term - p24: 232a.a. - hinge:2a.a, - ET: 562a.a. -]hinge:Za.a. - [Nef: 206a.a, -
- - C-term

¢ Length, Molecular Weight, Isoelectric Point (IP):
1136 AA, 129 kDa, IP: 8.07

¢ Nucleotide sequence:
atggttatcgtgcagaacatccaggggcaaatggtacatcaggccatatcacctagaact

ttaaatgcatgggtaaaagtagtagaagagaaggctttcagcccagaagtaatacccatg
ttttcagcattatcagaaggagccaccccacaagatttaaacaccatgctaaacacagtg
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one HLA-A3 CTL epitope (A* 3002) is lost, but 9 other

HLA- A3 epitopes are present in the RT sequence. - No
whedogmr3iepi t ope identified in this regi on. RecPODEPBNG/008434

protein characteristics: Nterm- |p24: 232a.a] -

| hi nge: 2a.a.l - [RT: 562a.aJ -1hinge:2a.aj - | Nef:

206a.aj - - |P17: 132a.a.| - Cterm Length, Ml ecul ar

Wei ght, Isoelectric Point (IP): 1136 AA, 129 kDa, IP:

8.07 Nucl eotide se

SoRFgHTET I RRTAIR AL geaaar RPaR o TaaRsaRag tacagas

tgggagégagtacatccagtgcatgcagggcctat caccaggccagatgagagaacca
aggtaaay t@at atpg cREgRACTRCAGILgsga hgrggraarretageakAgRhgRCca

aat&&fBtgacctatcccagtaggagaaatttataaaagatggataatcctgggattaaat
aahhth§9594 4 & CARAAIAGCCAGeat B0 8ggat A t AAgaOLEPY )6d Dyaa
cc@Eé@&g&@&ﬁ&ﬁ%&%é&&ﬂﬁgaﬁaaﬂawaaaaea&Eaagagaag&géaégﬁﬂaxakag
gagaegg?agéﬁﬁﬁégﬁ %ﬁf a%%ﬁstt tt gtfc??aat c%éacccagattgtaag
acégggesa aagcattggg é%gc %%%%gc%agaa 22a€g99§§€§§§é¥§¥%ag

9929 593Rg9 YRRIIIRAHARIAPATRIS L AL TEREREGTISE GAT BRIR TR

tgaggabgtgtcagtaaaattaaagccaggaatggatggcccaaaagttaaacaatggcc

atdghaafaegesd ad ctoipgidgadatbbat Ahghgad ggat bad TTA AAFRII
gabbﬁ@@tcaaaaattgggcctgaaaatccatacaatactccagtatttgccataaagaa
aagggQrg‘é‘gﬁQ@Q@@é&é@é%%&@%@%@&@ggggga&aaQ@@Wca
ag aagttcaattaggaataccacatcccgca ttaaaaaagaaaaaatc
L G
gagagataahacat t eRESHARIYREACPRGCRGE088a5a5F 3R RIRATC2

gtagaaagtgcttccacagggatggaaaggatcaccagcaatattccaaagtagcatgac
aadahattthgagageat t aposccagegdcicagachiggayabat gatgacagapga
tgbﬂ%%@gaﬂf@QéQ&Q@Q@ﬂﬁﬂﬁﬁﬁﬁﬁ&b@@@@@gag&aghh&aaaaatagaggagct

Eataég.g g EGg&@éE t%accacacca acaaaaaacat aaagaacc
3 e03E1 DL 0T <Al el ARG AAOARL 0L 0950E PG L BB

9C§BF§88363%@3%%%%%&%&&Eﬁﬁﬁﬁ%@ﬁ%ﬁ&@éﬁ&???@95&%@?%%%@? A

tt@@gggggtcagatttacccagggattaaagtaaggcaat atgt ttagagg

aag@aaagtichaacads ygopTtapradtecadasgaprgcnoedgtageegedataga
aadddgagagattctaaaagaaccagtacatggagtgtattatgacccatcaaaagactt

aakddedaeagt ek §aas eangnpanidat-agaybhicaagagaaat t sat eaggapcce
at%%%%%gatctgaaaacaggaaaatat%cacgtaaacgcggtgcccacactaatgatgt

2a332551 £4.9903205 1 6500 L A00ARTAGCRGREE6606RT005 L 292208800k an
sesCaREagt BERBOST IE GURt YR YARRAACE eagrPacer PAbAT ARG
tt@gp@ggccacctggattcctgagtgggagtttgttaatacccctcct tagtg aatt
atggtaccagttagagaaagaacccatagtaggagcagaaaccttctatgtagatggggc
agctaacagggagactaaattaggaaaagcaggatatgttactaatagaggaagacaaaa
agttgtcaccctaactgacacaacaaatcagaagactgagttacaagcaatttatctagc
tttgcaggattcgggattagaagtaaacatagtaacagactCacaatatgcattaggaat
cattcaagcacaaccagatcaaagtgaatcagagttagtcaatcaaataatagagcagtt
aataaaaaaggaaaaggtctatctggcatgggtaccagcacacaaaggaattggaggaaa
tgaacaagtagataaattagtcagtgctggaatcaggaaagtgcta
agtggtcaaaaagtagtgtggttggatggcctactgtaagggaaagaatgagacgagctg
agccagcagcagatggggtgggagcagcatctcgagacctggaaaaacatggagcaatca
caagtagcaatacagcagctaccaatgctgcttgtgectggctagaagcacaagaggagg
aggaggtgggttttccagtcacacctcaggtacctttaagaccaatgact

tacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggcta
attcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctac

44



10

15

20

25

30

35

40

gaaat at act gcat t t accat acct agt at aaacaat gagacaccagggat t ag
W(;}z(g:s/;gﬂgﬁ gct t ccacagggat ggaaaggat caccagcaat at t BCHEPZYORNS434

gg;ggfcttagagccttttagaaaacaaaatccagacatagttatctatcaata

fggggggt at gt aggat ct gact t agaaat agggcagcat agaacaaaaat aga
teaaad

“4;1Eéaga daggtag

ttagagqggaggtttgacagccgcctagcatttcatcacgtggcccgagagctgcatccg

gagehge cagagaacgadagyt gdeciaq rmlgacatacagaayt agt ggggeEga
at@bb88dgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaa

acBEQQ95@99&§§8§%§ééﬁé&égﬂ%%ﬁéd%@%&%@@gggé@&&@&SE§§6E%é%Eaga
aaca g ¥%F acaa tac%gggaca ctacaaccatcccttca acaggatc

aggg%%ggg agatcatté@ﬁggé¥gcag %%%a%%%%%agagggggg caté%aaggat

agagatagagdgad fer e dCARAcA0§485PgPar AT gARRR AR 12RE a2
gaagaaagcacagcaagcagcagctgacacaggacacagcaatcaggtcagccaaaatta
ctaat agcagaaat acagaagcaggggcaaggccaat ggacat at caaattt at ca
agagcc
[seb! tRagaal £f gaaaacaggaaaat at gcacgt aaacgcggt gcccacact aa
t gat gt

p2aa§§§§ggggaggggggg égcaaaaaataaccacagaaagcatagtaatatg

aEeEBERaat § £ adReegEraft acaaaaggaaacat gggaaacat ggt ggac
Boagagtaucleotldes introduced by genetic construction

tt ggcaagccacct ggattcct gagt gggagtttgttaatacccctcctttagt
gaaat t
at ggt accagt t agagaaagaacccat agt aggagcagaaacct t ct at gt aga

t 999Amino-Acid sequence

agct aacagggagact aaat t aggaaaagcaggat at gt t act aat agaggaag
acaaaa

agt My CRNIQSOMIEQATSCREBSAYAZAVEBGARAT IV PURAALAESATR aat tPa
t Ct @QCNTMLNTVGGHQAAMOMLKET INEEAAEWDRVHPVHAGPIAPGQMREP 100

t t t geasfdTregagRd ichueRgl PaYeat athviatagmciaaraatat gasgbt
209328 1ROGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTETLLVONANPDCK 200

cat ggm&%iqggaa&%am&&mw@sm&gmﬁa@%aatz%%a

aat RS R R LBy E E?Wﬁgg{ﬁ KICEEYRAHAA gg aatt’
agg&RATHHHAYRERE BYRTQREN T AG e BRr A §aaY CAdysaayt gc”t5

| gctFaV YL DRPFGEETAFTIPSINNETPGIRYQYNVLPQGWKGSPATFQSSMT 400
agt ggt ep@aaagb aut yivgigbl gg=EDg.g tCOIKJ ERBRGHIARAGRERL gagac
020 GbPKKHOKEP PFLEMGYELHPDKWTVQPTVLPEKDSWTVNDIQKLVGKLN 500

age %989%%&89&@&%9%&9&%%%@%&%@@% at ggag

caat

caa e LRSI SP R O PHTNEY - £20

a EAVQKITT ST WGKTPKFKL IQ ETW TEY TWI 650

agg i g’g TRyt QeBHRPE Y EAR T VRGO IR CERAGACCRER At 700
VVTLTDTTNQKTELQAIYLALQDSGLEVNIVTDSQYALGIIQAQPDQSES 750
ELVNQIIEQLIKKEKVYLAWVPAHKGIGGNEQVDKLVSAGIRKVLAMGGK 800
WSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAATNAA 850
CAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGLIHSQ 900
RRODILDLWIYHTQGYFPDWQNYTPGPGVRYPLTFGWCYKLVPVEPDKVE 950
EANKGENTSLLHPVSLHGMDDPEREVLEWRFDSRLAFHHVARELHPEYFK 1000
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t acaaggcagct gt agat ctt agccact tttt aaaagaaaaggggggact ggaa
gggct a

wa@rtdocatiloecaacgaagacaagat at cct t gat ct gt ggat ct aCREL/ARAONB08434

gct acttccct gatt ggcagaact acacaccagggccaggggt cagat at ccac
tgacctttgga
t ggt gct acaagct agt accagt t gagccagat aaggt agaagaggccaat aaa

g9a GARASVL.SGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAY 1050
e Y OO B e R ST R o4
t t aGKEARII EEEON FREKHRAFOTaH MRSt cacgt ggcccgagagébg
(6B CIg NO: 15]

gagt act t caagaact gc| aggcct | at gggt gcgagagcegt cagt at t aagcg
ggggaga

att agat ggg@gﬁg@ga@r@ﬁ{g_mgsaqggggaggggg@@@Qaaaaaat at aa

gf:: Egggg??r%%gtg%g%gpa%ai . -agggagglagaacgat t cgcagt t aat
aacYFEa§adysRty a@%‘ﬁ%ﬁsgqigéégglzacaaccatcccttcagac

aggBi@ sequence: amino-acids 05-1136

chtem

agagal 3gargasfccaaARr s A934R39RLA0RAYIA0RALARAGE AR

gta .
gaaé&gﬁagﬁg?&ac%%g%%%%%eg%tedlaz X€a§§5¢3¢5 ¢ aat caggt cageca
aaatta ctaa [SEQ ID NO 14] p24 sequence is in bold
Nef sequence is underlined Boxes: nucleotides

i ntroduced by genetic construction Am no-Acid
sequence

. NAWKWEEKAFSPEVI PMESALSEGATP 50
F"%W%%W“k% NEEAAEVDRVHPVHAGP! APGQVREP 100

F4RERBhAARASHa R GUITRINEP P @i X KRB, lih- G MNid] VIRMY 56 Suldaéd
| LDI R%PFRDYVDRFYKTLRAE S KI\N\MTETLL\/_Q\IANPDCﬁm?igo
1&E

corutuRiAl CoPA IR ERIVIE EfdN Epomaspic strisd
WM%Q/\PLTEEKI KALVE | CTEMEKEXKI
PVFAI KK 300 KDSTKWRKLVDFRELNKRTQDFV\EVQLA

PHPAGLKKKKSVTVLDVGDAY 350
Ad TR Ty B 8, FaR R B R QM XN KR RAth 5wl 2fy
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 1/10 000)

-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)
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KI LEPFRKQNPDI VI YQYNMDDL YVGSDLEI GQHRTKI EELRQHLLRWGLT 450
TPDKKHQKEPPFLI MGYEL HPDKWIVQP! VL PEKDSWIVNDI QKLVGKLN 500
WOBBR0INRG KVRQLCKLLRGTKALTEVI  PLTEEAEL EL AENREPQ'T/KERA08434
550 GVYYDPSKDLI AEI QKQGQGOMYQ
YQEPFKNLKTGKYARJRGAHTNDV 600
KQLTEAVQKI TTESI VI WGKTPKFKLPI QKETWETWATEYWQATW PEVE 650
FVNTPPLVKLWQLEKEPI VGAETFYVDGAANRETKL GKAGYVTNRGRQK 700

TOTTNOKTE YLAL ] )Y, A
P B R R MK KOIT RPARR TR VA Y VRN
ini B4 n\SEK EPWEAPE WRIHMRRAEPAADGVGAASRDL EKHGAI TSSNTAATNAA
850 CAW.EAQEEEEVG-PVTPQVPLRPMIYKAAVDL SHFLKEKGGELEGLI HSQ
900 RRQDI LDLW YHTQGYFPDWNYTPGPGVRYPLTFGACYKLVPVEPDKVE

F3 308 FEANKERN St P YeH iR ERYLAWREIASRL AFHHVAREL HPEYFK
1000NCJI RPI MGARASVL SGGEL DRWEKI RLRPGGKKKY

KLKHI VWASRELERFA V 1050
NPGLLETSEGCRQ LGQLOQPSLQTGSEELRSLYNTVATLYCVHQRI EI KD
1100 TKEALDKI EEEQNKSKKKAQQRAAADTGHSNQVSQNY 113 6 [ SEQ |
D NO : 15] P24 sequence: am no-acids 1-232 (in bold)
Regqmbigptplagmids fopgrutiofs 235- 795 Nef sequence:
am no-aci ds 798-1002 P17 sequence: amni no-acids
1005- 1136 Boxes :ami no-acids introduced by genetic
F3¢ Dhsédquirict eficodinglpps iwes excizedn(@at Sead and Stk PdtAofrhgmentMfom

Mut at i on int.rod t . Lvity., F4*
pEdA DR harrin el et ot T2 ARGT Al shepeut
sitVBScatduBeeRcbn Rl 7 3&@&%&%} ds B, franit RAGAWI®Ip1Y andHef

non-mut at ed construct. ude extracts were prepared
sequeticesn Beyreating fusion persgne PY FOIVEL dfetamedd 3 west er n
bl ot ti ng.

F3*: Mutation of the putative internal methionine initiation site was achieved using the

"Gene Tailor Site-Directed Mutagenesis system" (Invitrogen), generating F3* construct.

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

Recombinant protein characteristics:

N-term Ipl7: 134a.a,- hin e:2a.ﬂ - tpSl/pSl*: 4263.a.| -|Hinge:2aﬂ - [Nef: 206a.a.| C-

term

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

¢ Nucleotide sequence (for F3*)

atgggtgcgagagcgtcagtattaagcgggggagaattagatcgatgggaaaaaattcgg 60
ttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagggag 120
ctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggctgtagacaaata 180
ctgggacagctacaaccatcccttcagacaggatcagaagaacttagatcattatataat 240
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As illustrated in Figure 8, F4* was expressed at a
hi gh level (10%total protein), slightly higher
weowparad to F4 and the small 62 kDa band di sappERP®05/008434
Western bl ot anal ysis: Reagents: - pool 3 Mabs anti
p24 (JA 3.1, JA 6.1, 1&E. 1.1)(dilution 1/5000) -
rabbit polyclonal anti RT (rabbit PG3L16) (dilution:
1/ 10 000) - rabbit polyclonal anti Nef - Tat (rabbit

dilution 1/1

R A T R A e
ttasmfta%masﬁscmaﬁa%%?@seaﬁ? pregaartasRggaect 260
gaentidgebycdatidalchagt cayc?8atyt tReahpIreERIachRSTGARITERT 420
CCANTAGRRARCASEITNGGU AR THAHACRGCCATICRATRETEGMZSSGTCAAGCAG 480
rcbaddbpatediefidrcanda TR cGpEFr@rhtatiefJrTdTAac i zATCGERE@ARG 540
GAR&E&AGX@AA@EP&@@EG&M@BA}(@ dG&A&AﬁfAC@@CéGfﬁrﬂI@@hﬁﬁ}e dso0
2a0¥n nagl TCARG %&A@Qﬂ Hé efhAdltanceea 660
ACEWGE?T%%AAE%C@% As§ atiteg i Epapoaacaas 720
NGRS N
TTQEWEBMCW&MWAEP%@@P@%@MT%@@C¢1ifﬁGt§ATTCGC 840
TAPEAZIBIrAptFradaic cpbasriat TECRAGAAE CBLCAGCSATATTTGGAGETCT 900
ATEREAMR@RATRETTG ARG Nefcp@nedacrag caGGATR IIGaNRT T IASICARTAL t P60
etAJGA%Qc%bfsﬁ%@é@msfcﬂ@mm@béAcﬁtgufcéaA@mm@@@m Glo20
{Gp&’i‘ﬂ:ﬁkﬁe ']t“ T%SE?EE&EJG%GCg&ACT%&@éé&%AQEAA%& ERLd M®so

o e B A S AL SN 8 M
ATe@'-Fﬁth.csE%AAG&@WWCW&&H?WM&@ ARHFOEGAAG 1200
CTBABSTAGES CRETECAS ETAG S ACE BN ETASCRIT BEU-ACBETTC @&IACS: ?'\CTG 1260
AGBeEANUTARGGE TIABL BEACGIITAT ACCATTASC GEAGGARGLAEAG(TTGAGCTG 1320

ceAdkanmrchoandAtiTeges ZesracheeTdqarhbeSidractdbaa@fceTcentc 11380
TN Ecé%&h‘@c;\é%p!&cﬂ@ KRR Ve A cESOEIAGRATEAL 1440
cahaldt T§k cft8cakPRecdRobanttcliieseR A8 AAT 1500
GATG%%AAGCAA TTACGGAA CAGTACAAAAGATTACTACTGAGTCTATTGTGATATGG 1560
GGCAAGACCCCAAAGTTCAAGCTGCCCATACAGAAGGAAACATGGGAAACATGGTGGACT 1620
GAATATTGGCAAGCTACCTGGATTCCAGAATGGGAATTTGTCAACACGCCGCCGCTGGTA 1680
AAACT ATGggtggcaagtggtcaaaaagtagtgtggttggatggectactgta 1740
agggaaagaatgagacgagctgagccagcagcagatggggtgggagcagcatctcgagac 1800
ctggaaaaacatggagcaatcacaagtagcaatacagcagctaccaatgctgettgtgee 1860
tggctagaagcacaagaggaggaggaggtgggttttccagtcacacctcaggtaccttta 1920
agaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaagggggga 1980
ctggaagggctaattcactcccaacgaagacaagatatccttgatectgtggatctaccac 2040
acacaaggctacttccctgattggcagaactacacaccagggceccaggggtcagatatcecca 2100
ctgacctttggatggtgctacaagctagtaccagttgageccagataaggtagaagaggce 2160
aataaaggagagaacaccagcttgttacaccctgtgagecectgcatggaatggatgaccct 2220
gagagagaagtgttagagtggaggtttgacagccgectageatttcatcacgtggeccga 2280
gagctgcatccggagtacttcaagaactgctaa 2213
[SEQ ID NO:16]

P17: sequence in bold

P51: sequence in capital letter

Nef: sequence in small letter

Boxes: nucleotides introduced by genetic construction
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at gggt gcgagagcgt cagt at t aagcgggggagaat t agat cgat gggaaaaa
attcgg 60

W0 t@agoeagggggaaagaaaaaat at aaat t aaaacat at agt abQUEERABF 608434

agggag 120

ct agaacgattcgcagttaat cct ggcct gtt agaaacat cagaaggct gt aga
caaata 180

ct gggacagct acaaccat ccctt cagacaggat cagaagaacttagatcatta
t at aat

2408c AYPigALd sequepss 0 EVgcat caaaggat agagat aaaagacacc
aaggaagct 300

t t alCARAYACAERFY BEIGA BRASE HEE R AR SRS B R YA B & 2R CRBY cat?
0 C ayedLOBSID TG SRFAE S ATA A HORI EXXP I K Era QB EREG QUH SKEAQ0a YA C 120

| aggodishE¥SOEGIRTCH (Sb1 ARBVKLKPGMDGPKVKQWPLTEEKIKALVEICTEMEK 180

m%ﬁ%&%ﬁ%ﬁmm&eﬁmﬁ@%@m Qa0

ég 4§%

SV D DFRKYTAFTIPSINNETPGIRYQYNVLPOGWKGSPAIFQSS 300
GAGIA’R% a%%%%)%VIYQYMDDLYVéﬁm %ﬁ%& i %%&(A 960
GAAI AN R R F R P R R IR AR S RA T A A E AT T12°

GCARIIXAEDEYV I PLTEEAELELAENREILKEPVHGVYYDPSKDLIAEIQKQGQGQWTYQ IYQ 480

M&NMMYK&MWW@FWWW@4 0
AACSHRANGREPEWEFVNT PPLVKLRBMGGKWSKSSVVGWPTVRERMRRAEPAADGVGAASRD 600

W%EEIM%@M&WW@M& 0
TYHTOCYE NYTPGPGVRYPLTFGWCYKLVPVEPDKVEEA 720

@ﬁﬁéﬁw?&mLHGMDDpEEEmE@@MmH@%@ACC@TT@ o
(S8 GRARAABT ATACT GOGT TTACTATACCGAGCAT AAACAAT GAAACGCCAGGC

ATTCGC 840

TATCAGTACAACGT GCTCCCGCAGGECTGGAAGEGGTCTCCGECGATATTTCAG

ACCHCT 88Quence: amino-acids 1-134 (in bold)

ATGH A4 d A TCCEAAAGGAGAAT CCGGATATTGTAATTTAC

CAA - ci s 565-7
ﬁ%. ééfi@lno a%?%%ﬁijrn TO uce éAb@Age%AGgAgg%g%G

CAGREErbi48ed to remover enzyme activity.
ATAGTGCTGCCCGAAAAGGATTCTTGGACCGTAAATGATATTCAGAAACTAGTC

GGCAAG 1200
F3@£%%%@%§5@JEIACCCAG£ATTMGGTCCGACAGCTTTGCAAG
CTG 1260

P AR TEAA GRLTCHABGAGABGHEATIDBTAT WARGEEAEEA AGEAGNGIT T4
3 . .
(P%&éﬂ%%e&m&%ﬁﬁmmmmAmam@m

TCCAAG 1380

GACCTTATAGCCGAGAT CCAGAAGCAGGEEECAGEGECCAATGGACGTACCAGATA
Industomgorditipng cells grown at 37°C / induced at 30°C (+1mM IPTG), during 3h.

&W@W{%\%ﬁ%@ W%QWW%TT
GATGTAAAGCARCION AETD i
T 50 e AN SR
WesteeAblot b Psis:
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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GAATATTGGCAAGCTACCT GGATTCCAGAAT GGGAATTTGT CAACACGCCGCCG
CTGGTA 1680 AAACTG Jaggcct

woeBgoiggcaagt ggt caaaaagt agt gt ggt t ggat ggcct act pCHERW045/008434
agggaaagaat gagacgagct gagccagcagcagat ggggt gggagcagcat ct
cgagac 1800
ct ggaaaaacat ggagcaat cacaagt agcaat acagcagct accaat gct gct
tgtgcc 1860
{ 9gct agaagnAnRANRIPRANRLIRNELEINk A AILERS ARRHERIBY S0
agaccaat gact t acaaggcagct gt agat ctt agccactttttaaaagaaaag
ggggga 1980
ct ggaagggct aat t cact cccaacgaagacaagat at cct t gat ct gt ggat c

"FiRAC 81N exlracts

acacaaggctacttccctgatt cagaact acaca cC f caga
Cekhﬁgrcf@ag%gq_mrrespondin% to cr%ge e)gtracts (D), 1nso‘1:u%?eg}:9e%et &9 gr?c? supernatant

(S)é%égggﬁca‘i%% gﬁlﬁ O IR REAANE PAGIFR CAAU S ELAUIGA TR AQUHE BYARION
progeit Baagwasyd ghabigh devgbl0Yt totet protein)g tAgagsicllgtiis irgaueredi the

cect.. 2 0

sol 8 SIS of wllyan st el SO At preeady
assgeiaed avithiBOpdiegtidioat The¥@pacht cangddct gompared BB

[SEQ ID NO 16] P17 : sequence in bold P51: sequence

in capital letter Nef : sequence in small letter

Boxes: nucl eotides introduced by genetic construction
F3Akplessisi fh BEI@RSEce(lf:or F3)

MGARASVL SGGEL DRVWEKI RLRPGGKKKYKLKHI VWASREL ERFAVNPGLLETS
F3 EGCR@bindntGstrain was induced at 37°C over 3h, in parallel to F3 non-mutated

colg P GG RSN AT YRR SR AN SRRty

el ThGHENQYS QI gDRK ARG R Frl Vg KD G IGPHMIGN BTl ek pietsed
El CTEMEK 180 EGK

at PR PORA] (oSS R PRI RTINS SO el & BB KK

cm%é&ed to F3; a very faint band at +/- 32kDa E)detected on WB only) had disappeared.
KSVTVLDVGDAYFSVPLDEDFRKYTAFTI PSI NNETPG RYQYNVL PQGAKGSP

AIFQSS 3 0 0
MTKI LEPFRKQNPDI VI YQYNMDDL YVGSDLEI GQHRTKI EELRQHLLRWGLTTP
DKKHQK 360

ExaRIpH_6: MY G StRIOK T QR e X REHOSVITRAGDS QrandEAMSNSQ YPG KVR
LL 420. . :
RIRETRAE e 1L ARSI ACREEHL PR RAR BB RoL 1 A QKQEQEOW
TYQ YQ 480

EPFKNLKTGKYARJ MRGAHTNDVKQL TEAVQKI TTESI VI WGKTPKFKLPI QKE
F4GV w2 &pi-Nef-p17

F4(p51)* = p24-p51*-Nef-p17 - Mutated F4(p51): putative internal Methionine
initiation site (present in RT portion) replaced by Lysine, to further simplify the antigen
pattern.

Recombinant plasmids construction:

F4(p51): The sequence encoding p51 was amplified by PCR from pET29a/p51
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EYWQATW PEVEEFVNTPPLVKI JRPI MGGKWEKSSWOWPTVRERVRRAEPAADG
VGAASRD 600

W BE6iGA106SNTAATNAACAW. EAQEEEEVG-PVTPQVPL RPMI YA 0854608434
LKEKGG 660 LEGLI HSQRRQDI LDLW
YHTQGYFPDWONYTPGPGVRYPLTFGACYKLVPVEPDKVEEA 72 0
NKGENT SL L HPVSL HGVDDPEREVL EWRFDSRL AFHHVARELHPEYFKNC 77
O [SEQI D NGO 17] P17 sequence: am no-acids 1-134 (in

eXpé?ﬁSIﬁ% i OE T%gtglnéﬁbmgoxes ‘3‘9&%&%‘%%%?% i nt Fﬁlg\uczggﬁ and

Stu@ enhe S'endoAGT atclid Hend of the dmth@setlumce)a ffhv Bf:Ralllsz@Lmawas

activity. E3 expressi n in
clogSg PR T B R Pe e PR e SR G e L Bfemedete
pla¥fBlEBvAVBdHate Ntlél ana anJriI@hd tHé P54 fiapRéntpas-1iNafed ptd)
and pl 7- Nef roduction strains. |nduction

PEE 2 BFD ef~§ 1 gewsm phwid reptigiod by Nete! ansiaViaed (epplting
in &EI)@ 809?%%%@@#?&& T%@iop Wak PEr?omF ed b§ cglgﬁﬁrr{'ﬁ\li{/ng'rclﬁéé/'%l

reapmms 1D apBEridacingenitraVEIBT i, thevpiebenge 05T DR hgase ngatlon

S50MMIri s
proSienSe Gt DR et T RA(lon £ et G ahpgi into he
corddtt traif¥latiohARBdingREihe @i plach bR T/PB6 nﬂdlé-féﬂfu@iaﬂ) was croafibhéd by
ol ycl onal anti Nef-Tat (rabbit 388) S}dl lutio 21
DNypesqupndiag. The reshigiap FstoRsonsteis) pifaRe/ra Nepré"t’)b‘i amed F4(p51).
anti body (dilution: 1/7500) "Fresh" cellular extracts
Cellular fractions corresponding to crude extracts
F4(p15)1)* Mﬂﬂxiqmbifehqqmtatma ifftenalamethionine imtietzonsite GHresgat @ RT/p51)

valrgu e AR BEN PR e e SRR B

geﬂdi—‘a/cﬁﬂgf@wt)"t@in&ﬂru@rota n). Alnost all F3 is recovered
in the soluble fraction (S) of cellular extracts,
al though 5-10% of F4 product are already associated
F4@952}3aﬁdﬁﬁl(pt9ﬁl)1‘: %Eprésrsﬁﬁ&)uaﬂﬁdSWe VR dR&trhu@din BSU(DBS) delled
0 .

ared

Recombinant proteins characteristics:

N-term |p724: 232a.a.| - [hinge:4aﬂ - fp51/51*: 426a.a.| -|h7inge:3a.a.| - [Nef: 206a.a.| -

|hinge:2a.a. |- |p17: 132a.a.| - C-term

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

¢ Nucleotide sequence (for F4(p51)*)

Atggttategtgcagaacatccaggggcaaatggtacatcaggccatatcacctagaact 60
Ttaaatgcatgggtaaaagtagtagaagagaaggctttcagcccagaagtaatacccatg 120
Ttttcagcattatcagaaggagccaccccacaagatttaaacaccatgctaaacacagtg 180
Gggggacatcaagcagccatgcaaatgttaaaagagaccatcaatgaggaagctgcagaa 240
Tgggatagagtacatccagtgcatgcagggcctattgcaccaggccagatgagagaacca 300
Aggggaagtgacatagcaggaactactagtacccttcaggaacaaataggatggatgaca 360
Aataatccacctatcccagtaggagaaatttataaaagatggataatcecctgggattaaat 420
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F3* expression in B834(DE3) cells: F3* reconbi nant
strain was i nduced at 370C over 3h, in parallel to F3
wmotvsdiad ed constructed. Crude cel |l ul ar extr ae¢ HER®0®008434
prepared and anal yzed by Coonassi e stained gel and
Western blotting. As illustrated in Figure 10, the F3*
fusion protein is expressed at a very high level (
10- 20% t ot al protein) There mas a sinplified MB
pattern conpared to int band at
i‘%@géé‘f‘%‘aa a\ﬁegsﬁ?ﬁf)ccﬁ%‘aa%“ § Riataegaces aﬁcaaéagaa Pao
Ccrb?fagﬁaé??%“éﬁac%s&ﬁté%ﬁﬁ?a&ltc RIFFPFIAPPIA(ESI§aT 240
GafYqehkanbsoariagdchgnadrs tFat fagdiconarahgsgprasecydat tpFaase 600
Acodt R thpbsycatkgopsdjagegpltaqistabiedggatghgapsidgcatgtcag 660
Gg gyadsadadgarld taadddaab e fraoRRTATCRIdcat/cwBcdanreronl 720
AﬂﬂbK@&iﬂ@G&héﬂAéH%T%hkébAd@&ﬁ@@@ﬁTddTcEﬁA&&HﬂdA@@&AG 780
TG&E%’ 8 AA&GEH AGﬁéﬁE%fd&XC&@ o 8RN 840
e it %%gcg Rl 5o
G%@waa%%%ﬁ%% Hid Fi
ARBEAPISLHTT PPHPRATF %%Tﬁ‘i’f“ﬁ ET%G@F% TRAACEECHER

ACCWA@@W@TWAA@E@CM@AP@RAWQ%%C({WGW&M%{G&PGMG %020
ArbhesdT'cAeRGTCAGGAIGRAGAARB CECATNTA TOAGTATACCOAT TIRATGAGGAC 1080

TTEEERIARERTA CTAR TRER- 1o deAcavas AG LANEh ARG OCAGEMTTCGC 1140
TA&E£é¥ bé@éﬁﬂ@c@é@%@b@ﬁ?@sﬁﬁéﬁ@é&@@@cedﬂa%ﬁhi%f&inGCTCT 1200
AT Eé - @i?%é%dﬂ%ﬁG?ﬁEhAfc§&§&5A¥6G¥Q§¥Tfﬂ@%Aﬁ¥£é|1260

ATB%%%E%EF §3A¥§F ETREGAT %ﬁ Sgﬁ ééTCFCACT%fGATTGAG 1320
GAﬁ@EQ&GG?ﬁéEATﬁF B CATRFCRAETCATIAS GF TG APAPL FS EREPRT o 80
CAGECRIIGIBECEPERAEEFCTACCARET B TRESC B PRAGAGRACACCCG 1440
ATACTN THCCQGAAAPESATDOT TGEAC UC DAFA TGA TAPTIAGRARETAGTCGGCAAG 1500
cTERRERIGCat tRATT At M GRC R SEIE TOE A dONATE CAPEFACTG 1560
ackh df%ﬂG@éfE%ﬂ%kA@@éC#&%%@c&&TﬂAA@@éié&AﬁG@kEﬁGé&Té@bbTG 1620
Gcﬁg Sl ?rans &RﬂG#HGdCB%@ééAé%&G@%A%&%%AbEgébéd%%CAAG 1680

I ect tironal rea
GA%T%GCH %ﬁG]PeTCfC@ %(%;C gﬁ??&%&ﬁg@ %&FA ATCAA 1740
TR LU DN R P
GATCNEHAGEAAT TTACGRARBEAFINPBAAGATTIRGTBGIGAGTCRAT EF THTASEC 1860
cGthrcidcat ANETTINACC 16t CARFRNAGAAGTAARCATGGEARBOATFATSCGACT 1920
GABREPERItALOTATCRRA T THE S AACbE AT TOI t ARCAGBNEdAldATGGTA 1980
AA%E:&‘ A égoétt g@gggc’dg%t§¥§$£e@taél:@t\_@étrt%ggﬂégcct:act 2040
Gtgagégaaaga,tgaéé%g ctga %%5g£§Cagatggggtgggagcagcatctcga 2100
Gacctggaaaaacatggagcaatcacaagtagcaatacagcagctaccaatgctgcttgt 2160

w o

Gcctggctagaagcacaagaggaggaggaggtgggttttccagtcacacctcaggtacct 2220
Ttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaagggg 2280
Ggactggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctac 2340
Cacacacaaggctacttccctgattggcagaactacacaccagggccaggggtcagatat 2400
Ccactgacctttggatggtgctacaagctagtaccagttgagecagataaggtagaagag 2460
Gccaataaaggagagaacaccagcttgttacaccctgtgagectgeatggaatggatgac 2520
Cctgagagagaagtgttagagtggaggtttgacagccgcctagecatttcatcacgtggec 2580
Cgagagctgcatccggagtacttcaagaactgcﬁé@EEﬂATGGGTGCGAGAGCGTCAGTA 2640
TTAAGCGGGGGAGAATTAGATCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAA 2700
AAATATAAATTAAAACATATAGTATGGGCAAGCAGGGAGCTAGAACGATTCGCAGTTAAT 2760
CCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCC 2820
CTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGT 2880
GTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAG 2940
CAAAACAAAAGTAAGAAAAAAGCACAGCAAGCAGCAGCTGACACAGGACACAGCAATCAG 3000
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F4(p51) and F4(p51)* expression plasmds were used to

transf orm B834(DE3) cells. Reconbi nant proteins
webasacties i stics: N-term | p24: 232a.aj - thi ngpCHBPBE0$/008434

- | p51/51*: 426a.a.| -jhinge:3a.a.| - [Nef: 206a. a.

[hinge:2a.a. |- |[p!7: 132a.aJ - Cterm Length,

Mol ecul ar Wei ght, Isoelectric Point (I1P): 1005 AA,

114.5 kDa, 1P: 8.47 Nucleotide sequence (for

FA(pb1)* 018
GT aacatccaggggcaaatggtacatcaggccata?cacct
[SEgadBtN@p!s

Tt aaat gcat gggt aaaagt agt agaagagaaggct tt cagcccagaagt aat a
p2eccatqud2fe in bold
ps1tt LEggents al g agapgagaeategcacaagat t t aaacaccat gct aaac
Ne@qagégué§9e in small letter
Plggggggggﬁ ga&&&ggﬁﬁhgfaaatgttaaaagagaccatcaatgaggaagct
BO%&@@aPH@%@?%b%?%c%&ﬁiﬁﬁﬂ%ﬁgagag88?8%%8c%8%%56%%%ﬁ%%gaga
gaacca 300
Aggggaagt gacat agcaggaact act agt accct t caggaacaaat aggat gg
at gaca 360
Aat aat ccacct at cccagt aggagaaat t t at aaaagat ggat aat cct ggga
Lt agatsmino-Acid sequence (for F4$p51)*)
420Aaaatagtaagaé%gtatagccc accagcattct ggacat aagacaagga
ccaaaagaa 480

Ccttttagagact at gt agaccggt t ct at aaaact ct aagagccgagcaagct
t(:a@g&ycggé%QMVHQﬁ%SPé%LNAéG%VVEEKAFSPEVIPMFSALSé%AQPQﬁ%N 1329 60

Gag geRadMKE FORERRR AT SR EATPE RGP ERRE R ST e 8 ¥ fatt 2°©
t gt AP 16OEET YKRWI ILGLNKIVRMYSPTSILDIRQGPKEPFRDYVDRFYKTLRAEQASQ 180
Act athhwegaageahbgggaccageggetaeaat gayaapaaar g alREragCc @40
tgt(5$ﬁkd§§£LKPGMDQ§KVK§WPLTEEKIKALVEICTEMEKEGKISKIGPENPYNTPVFAI 300

%@%@@%@J L ARG T ARACCATRAT AT ERFSHMERT G o
TG@WM@M@%&WERWW&@WK&%T@

GAGNPPL YYgePLE I GOHRTKI EELROQHLLRWGLTTPDKKHOKEPPFLMGYELHPDKWTVQP 480
GAAGEEAACATNNCOXAGAT CHSECTAEATRA CREB A A FALACERSERT T P40
GCAAEARFDREPVHGVYYDPSKDLIAEIQKQGQGQWTYQI YQEPFKNLKTGKYARKRGAHTN 600
AACHNAANGIAK T CAACHAMT KIRCAPAETTET G AGATATIWE ASEEAXTRARAG 6 0

QKWSKSSVVGWPTVRERMRRAEPAADGVGAASRDLEKHGAITSSNTAATNAAC 720

Q%%J%EWW&%@%WM%
AAA TS B AT R PR T S R KV R R T R PR 40

GAGEAREVLGERFDSRLAFHHVARELHPEYFKNCRPMGARASVLSGGELDRWEKTRLRPGGKK 900
T T CRBAUACTIEAETBESTNPEACT IS FACTOGACI LA T AN C AR RAIMATR T EXEE(3 6 0
AT TGEER EL4DfKEALDK I EEEQNKSKKKAQQAAADTGHSNQVSQNY 1005
(sEQ AR AGAACGT GCT CCCGCAGGECT GGAAGGGEGT CTCCGGECGATATTTCAG

AGCTCT 1Z 00
ATGACAAAAATACT TGAACCAT TCCGAAAGCAGAATCCGCGATATTGTAATTTAC
CAATAC 1260 )

P24: amino-acids 1-232

P51: amino-acids 237-662

Nef: amino-acids 666-871

P17: amino-acids 874-1005

“(Lysine): instead of Met

K (Lysine) [§ : instead of Tryptophan (W). Mutation introduced to remove
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ATGGACGATCTCTATGT GEGCT CGGAT CTAGAAAT TGGGCAGCATCGCACT AAG
ATTGAG 1320

W @GN GAGCCAACAT CT GCT TCGAT GGGGCCT CACT ACT CCCGAQRATZRARIBARNID 8434
CAGAAG 1380 _ _
GAGCCGCCGT TCCTAAAGAT GEGCTACGAGCT TCAT CCGGACAAGT GGACAGTA
CAGCCG 144 0
ATAGTGCTGCCCGAAAAGGAT TCTTGGACCGTAAATGATAT TCAGAAACTAGTC
GGCAAG.1500

enzyRe AN HEGGOCT CTCAGAT TTACCCAGGCAT TAAGGT CCGACAGCTTTGCAAG
CTACTG 1560
AGGGGAACT AAGGCT CTAACAGAGGT CATCCCAT TAACGGAGGAAGCAGAGCTT
GAGCTG 1620 .

F4@SheaprgssondnBRA4PERY SlsAGOCGGET GCACAGGGTATACTACGACCCC
TCCAAG 1680

F4 ATAGEEAGAT A mBARATECHGARBICCARTGRATGIEACRAGAITLAI to
RGBS

F4 gpnesse FARGAAT CT GAAGACT GGGAAGT ACGCGCGCAAACGAGGGGCTCAT
ACTAAT 1800

GATGTAAAGCAACTTACGGAAGCAGTACAAAAGATTACTACTGAGICTATTGI G
Indb@poneendigen: cells grown at 37°C / induced at 22°C (+1mM IPTG), over 1 %h.

b A A Y ST SRR AP PIYACAT GIOMACATEG

W ST X 1 4dBARESCT ACCT GGAT TCCAGAAT GCGAAT TTGT CAACACGCCGECCG
CTGGTA 198

/ G . . o
reaggys ct acﬁ‘ﬁgﬁ’%@é@ SBH RS TR S S a1 e ct a
ct 204 O. yabbit polyclonal anti Nef-Tat (rabbit 388) (dilution 1/10 000)
Ciaagagaaagaat%agacgagct agccagcagcag tggggtggggg&ﬁgca

t ot codkadingphosphatase-conjugate anti-rabbit antiboby ution:

Gacct ggaaaaacat ggagcaat cacaagt agcaat acagcagct accaat gct
gcttgt 2160

Cccet ggct agaagcacaagaggaggaggaggt gggt tt t ccagt cacacct cag

tacct 2220 : :
Cebllat aeums Fopseopendinelg SRdg Y e dnelleatiet (9 padsupmaren
(SPREGE 81 280n 10% reducing SDS-PAGE.
CGgact ggaagggct aat t cact cccaacgaagacaagat at cctt gat ct gt gg
atctac 234 0

As@ﬁ‘&%ﬁé@%g%%eaﬂt, F4@S 1 sl B pfedaaci Rightaeta0Yosagbpotcn),
agat at 240

singiba ot GhcatmasyghF4@P hds sreavaged ingharadule fractigadabelicstyat a

a 4 . . .
th ti-Nef-tat reagent, F4(p51) the WB pattern was
ex%@?%i‘%’é’éa‘%%%%‘b%cﬁ%3%bcte o e R e cat geat goaat g

sh@yad @ete sAblifed (reduction of truncated products below +/- 60kDa).
Cct gagagagaagt gt t agagt ggaggtt t gacagccgcct agcattt cat cac
gt ggcc 2580 Cgagagct gcat ccggagt actt caagaact gc
| AGGCCT| ATGGGTGCGAGAGCGTCAGTA 264 0
F4{pACeipiestion-i B A ESANGCCAAAAAAT TCGGT TAAGGCCAGGEEGA
AAGAAA 2700
AAATATAAATTAAAACATATAGT ATGGGCAAGCAGGGAGCTAGAACGATTCGCA

P e A P R R AT A B AR KPR n
mutatAT EBsBB8R0F4 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(p51)* 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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CTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTC
TATTGT 2880

WEBEATITAAAGCCATAGAGAT AAAAGACACCAAGGAAGCT TTAGACRATZAIMAEH D84 34
GAAGAG 294 0
CAAAACAAAAGT AAGAAAAAAGCACAGCAAGCAGCAGCTGACACAGGACACAGC
AATCAG 3000GTCAGCCAAAATTACt aa 3018 [SEQ I D NO 18] P24
. sequence in bold P51 sequence in capital letter Nef

F4(g8 b@gu e% 3 g Iég 3 Sa ban ¢d‘ilg fo 1'1:1% al staft gH NaE dg%&’t Rhilelined

introdu ene iC CO ruction
Am no- Aci d sequence (for F4(p51) )

WI VNI QGOWHQAI SPRTLNAWKWEEKAFSPEVI PMFSAL SEGATPQDLNT
M.NTV 60

GGHQAAMQVL KETI NEEAAEVDRVHPVHAGPI APGQVREPRGSDI AGTTSTLQE
Q GWWT 12 0 NNPPI PVGEl YKRW o

ExpmgleNk| \Ruvifsrtion pbF R4 REDERDATHREPRTificatienMethosid
EVKNVWWITETLLVQNANPDCKT | LKAL GPAATL EEMMT ACQGVGGPGHKARVL
PMRPI G P |'S 240

Thegtg/wwmmmmmzrmm AR VB IPCHRIEKEEK TS e cpEifedN
Topadba TRUAR R HERIG R Ry S BN RRk S SR

fol Mk 1 steps:

FRKYTAFTI PSI NNETPG RYQYNVI PQGNKGSPAI FQSSMTKI L EPFRKQNP
| vﬁvg}on,g}gg sulfate pregpf’teatl%nwa: & QNPD

friveh HP%MQ@M%WM%B%L
| VQ@EKB@W““U‘“@‘WL Nescyonabronaterery Restiong mesa) pLTE

A'Eﬁéﬁﬁ%é’%\?mﬁgéﬁﬂgf R oSSR R S VIR KT ARy

RESHFMI&ADO gel filtration chromatography in presence of SDS

DVKQTYF‘% I TTESI VI WGKTPKFKLPI QRETVETWATEYWQATW PEVEFY

KLJALAI MGGKWEKSSWEWPTVRERVRRAEPAADGVGAASRDL EKHGAI TSSNT
AATNAAC 720

AM@A@@@WMW«M@Q@WE@%&@

onal mutatlon Met592Lys) and the F4* protein ( F4 carrying an
PGPGVRYPLTF YKLVPVEP EEANKGENTSLLHPVS
ad&H@&AJ)IM@ﬁQ)ZLys mutation) were purified using the same purification method 1.

PEREVL EVRFDSRL AFHHVAREL HPEYFKNC™ MGARASVL SGGEL DRVWEKI RLR
Prﬁﬁfﬁlﬁ%&&%ﬂ%‘t ERFAVNPGLLETSEGCRQ LGQLQPSLQTGSEELRSLYNT
VA%%%%&n 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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VHQRI El KDTKEAL DKI EEEQNKSKKKAQQRAAADT GHSNQVSQNY 1005
[SEQ ID NO 19] P24: am no-acids 1-232 P51:
W@Rniono1HAed ds 237-662 Nef: am no-aci ds 666- 871 KCT/EP2005/008434
(Lysine) : instead of Tryptophan (W. Muitation
i ntroduced to renoveenzyne activity. F4(p51)
expression in B834(DE3) cells: F4(p51) expression
| evel and reconbinant protein solubility were

Y e ﬁé \evgswlln dc&? on qile él% ell:AS Wwet® fr%‘?ﬁ’ér%é% Ctlﬁ%ﬁ ﬂierSDS %el g{lto

on con grown at I nduce
2261u©¢élhiMsb RE@bramey QBIOM) atB\"éaﬂm h§ hagf @QaV or overnight at 30 V.

50
1 P Qeceirea e uBtocl L Onci) MRk hE R R Ehehlens anti-
%@41 aftl-Nef Tt/ tht?RT (3érdetfind3Qlhixturé abzbitit-pmnyl@hﬁ) MNef-Tat was
an Nef - Tat (rabbl t 388) f(dl lution_1/10 000)

- Allff@éltﬁ) Aeteqi ponprRIRIwMbehofRjalew baRdY- r abbit anti boby
tllh@ ho%ﬁ%?&%nﬁ%ﬁtle&' Lnﬁf—mt)ﬁ%r aﬁﬁa%ﬂraﬁﬁmd&éu bbithd

cru e ex ,~ I'nsol ubl e pell (P) and
s upethp atimaty a(nsbootm andameteipbandsomerg @%mlé?@du t$ipg BCIP and NBT
illustrated in Figure 11, F4(p51) was
exﬁ?‘%lgg'e:bcftr *a high | evel (10% of total protein),
anGlENicoRwekterirBlot Al nDst aII F4(p5 1) is recovered in the

sol ubl e fraction

80 BT PN TPt 2y SO RAGE R R BER e vis
Pl YR1NGSE itk s Bovel D! 11 | ed (reductl on of
truncated products bel ow +/ -

F
ex Beeideal dasticall BR3ANDETY delerted usmawsclal} S Eoal] sipdics.
F4 [Pg(gagwgr?dslmg v edf%d hfr 1RVAtkalihe! Bhoépﬂatﬁ@' I@L(Jtl%l’l a§ Shove.

) nonnu onstruct, F4 and
cellular extracts were prepared and analyzed by
PudifiostivoMethet i ned gel and Western blotting. As

Meghod ey PrscpBion i @nh iy SBEEE B Bub et erhinic
stdpgast 10% of t ot al
» E.coli cells were homogenized in 50mM Tris buffer at pH 8.0 in the presence of
10mM DTT, 1mM PMSF, 1mM EDTA at OD50 (~360 ml). 2 Rannie passages
were applied at 1000 bars.
« 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, 10mM DTT in 10mM
phosphate buffer at pH 7.0.
» The antigen was captured on a 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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protein. WB pattern: reduction of truncated products
bel ow +/- 6CkDa. In addition, forF4(p51)* construct,

wo b@eA7a band (due to internal start site) hBSI/EP2005/008434

di sappeared. Exanple 7: Purification of F4, F4(p51)*

and F4* - Purification Method | The fusion protein F4,
conprising the 4 HV antigens p24-RT-Nef-pl7, was
purified froma E. coli cell honbgenate according to
purlflc et

o fehov BpirhoBElel B MCEL £f P ehehubd o B0, Q) s
SG&eEﬂaﬁmogﬂﬂHnehoqmmeboﬁang@Hﬁh@onatography (positive

Chi 05 Gl o8 Ei Vb sl S Bl ot 7, and loaded
anblﬁa -2CREHPEGPRaeRE @a&hﬂg(rpaﬁéma(rpgsdsbmms)mdm)a PredeEdl 6K 4M

00 gel filtration chronatog raf i n presence of SDS

D| wiegsslimM IV, 28 Pradvh NGl inphosphaierhufignttipfl 7.0 ollexingsy yashing

f
LB LRGPP D8

prﬁhehﬁﬁﬁaFﬁHBéxry|ng an additional Met592Lys

RGP % SR S 408 DB S PLUALLERbhGR o
deéephifoseeeblutgh mgntemamomm;mass)am thB@fesemermfa&M nireegatt i@ 9.0

protein concentration all sanples di al )
by SN e g eued PRI (25 oriaksd 6 VAV 25 Fis ot/ 90
SUBRE ARG -ee'ﬁltfoﬁrsﬁ:% éE GIND NaE1SA 86 Pines, OB mMeEsis Usie d 0 serkidv@d HCP
an

standard. SDS d western blot Sa Ies mere_
pr ephFédegmdation rpairtorFais rdegnipsdh FosplepetEma i 200mM

82%@8L &f mﬁ%fﬁ?ﬁ&ﬁ& ggol ) and heated for 5 mn at

eins were sep rated on 4-20%
SDSnmbllqyéthsfyﬂharQ dhlagaeWBS spik@D¥itly % rSDbamd dlaugbch ggamst PBS

Eput Ayt T SRS SPB S CaPlen b pRGAR fyricin
Coarévss&pe-&{waqug?ewirtF@rontobmnwegmr gralid Stlp?erde\ABQO the 16 x 60

proteins were transferred fromthe SDS-g ont o
m ENOROMIMA SABEHEIBR ANV ( Bhe relgepnt {a"‘a‘@sf pereipagleqd affer in-

e RISIRVELBEGRSIyat. 30 V. F4 was detected using
fona antlbodles agai nst the different antigens,

anSarle&s were dialyzed twice at RT in dialysis membranes (12-14 kDa cut-off)
ovemight against 110.5M Arginine, 10mM Tris, SmM Glutathione, pH 8.5.

The sequential purification steps are shown in the flowchart below.

Purification Flowsheet

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

20 min centrifugation at 14400 x g
\
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woboopioodied n bands) .

anti-Nef-Tat, anti-RT (sonetinmes a mxture of anti-p24
and anti Nef-Tat was used to detect a maxi mum nunber

anti-nouse or anti-rabbit antibodies were bound to the
primary anti bodi es and protein bands were visualized
using BCIP and NBT as the substrates. anti-E. coli
western blot 5 ng protein (Lowy) were separated by
SDS- PAGE and tran;ferred g‘IﬂItO ni tr.OﬁeI | ul ose nmenbranes
as above. Resi duaf™yaMmBfipte BrogRifalan yer e det ect ed
usi ng pol ych onahs @t it RE, cea@ifigaidit isbanci €30 nfii ot ei n
bands were visualized with the al kal i ne-phosphat ase
reacti on as above. Purification Method | Method I
conpr i segellat regu§ehdeid ired Maifeah )0 mMIRO,j WMM DIFT gile7.and f our
chromat ographi c steps: E.coli cells were honogeni zed
in 50M Tris buffer at pH 8.0 in the presence of 10OnV
DTT, | nM PNVEF) SO3RtaE(0gA EMD G050 (chB@tategraphy? Ranni e

passages .were ' at 1000 rs, l.s,.debri

" natt Cbre e dPPS| DEEPE-disgoetOny etk pivdraa) rin ey
14400 ¢ g for 20 min. Amonjum sul fate (AS) was added
froma 3.8M st ock s [ 0.t If i

super nat a?tx lgggn?ipgﬂaw’é%%%%tsfg?%#?%jfo "W%Cl Pr ot ei ns
were precipitated for ~2 hours at room tenperature

(RT) and then p % ﬁf:tg?seglgrﬁs%%foinfamﬂh‘?n (10 mn at

14400 x g). The S resuspended’in 8M urea,
10rM DpH 1.0y 4 MOk p9osyI NaCl elotidrf M vada, IHNVL 0is pHI)
antigen was captured on a S Fract ogel col um ( Merck)
in the presence of 8Murea and 1OnM DIT at pH 7.0 in
phosphat e buf f e? x dilhtors adjwstmeniepHBEABEH 0 el ut e

non- bound protein followed by a pre-elution step with
170 NaCl torenove bound host cell proteins (HCP). F4
was then el uted @i ReripopsFghromategraphy

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

$
addition of 1% SDS
J

dialysis
— TBS, 0.1% SDS, pH 8.5
\2

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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urea, 10 DTT i n phosphate buffer at pH 7.0. The SO3

el uate was 2fold diluted with 10 phosphate buffer,
w@bkboé/o1aned | oaded onto a Cctyl sepharose col unPCT/EP2005/008434

(Amer sham Bi osci ences) in the presence of 4Murea, |nmM

DIT, 230rM NaCl in phosphate buffer at pH 7.0.

Foll owi ng a washing step (equilibration buffer) bound

FA4 was eluted with 8Murea, IMMDIT in 25mM Tri s

audinegreaniert! i 1 din P PRedouna 1o an o

sepharose col umm ( Anrer sham Bi osci ence) in the presence
of 8Murea at pH 9.0 (25mM Tris). Unbound protein was
washed off (8Murea, 25mMM Tris at pH 9.0) and a
Requries-Riirificaton of B (90 NaCl in 8Murea, 25mM Tris, pH
9.0) renoved HCP and F4-degradation products. F4 was
desorped fromthe colum with 200rM NaCl, 8Murea in

SDE%%G@NVE?E naé)) g@? rup ?‘Pﬂle'l‘i’ﬁ'ﬂfcaﬂén i’h?ce@ el uate was

Spi al yzed agal nst PBS buffer
contai ning 0.1% SDS and I nM DTT to renpve the urea

FlgBFé O shb@s tHY I8 5d1@nd DR 2BAFRLANE N ThiRest®h blot bf thatFyon
col um (prep grade Superdex 200, two 16 x 60 cm

comgghinpgriaceansselecead duﬁlnathediwﬁcqtr@ of§levant fractions
were pool ed after inprocess SDS-PACGE anal ysis. Sanpl es
were dialyzed twice at RT in dialysis nmenbranes (12-14

Th& Eacdliuton@fgéx)atmsehmlght Figdaj lasd 2, WithOF 6ddtimateidrio represéi@ahybut

o B TR B i o R PR e

cerdtidfuightihathe @Bluble B HOESf BBRagHecd@reade titctariflod @upematant (lane
Rallnle) 50 rriMTris pH 8.0, .1 nM PVBF, 1 DT

3). R EDMRTHTE Ul RTECipigian S5 HIW%tW4Wd@§PP% haso
redc8l 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 western 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 L

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.

59



10

15

20

I Ammoni um sul fate precipitation 1.2 MAS, 2 h at RT,
centrifugation 14400 x g, 10 mn pellet resuspended in
w@20dbpr1aes 10 ni M PO4, 10vM DTT, pH 7.0 | (+) BOABEP2005/008434
Fractogel ENMD 650 (M chronat ography pH 7.0, 8Murea,
10" DTT, pre-elution at 170 ni M NaCl, elution 460
mvNaCl 2 x dilution to pH 7.0, 4 Murea, 5 mM DTT, 230
mWaCl 4 (+) Octyl sepharose chronat ography pH 7.0, 4
Murea 230 M NaCl, elution 8 Murea, 20 nM Tris pH
g.o ~2 x dilution, adjustnent to pH 9.0 (NaOH) | (+) Q
ephar ose_FF chronatography Tris pH 9.0, 8 M urea,
F4BPE EPEH BEFO¥ v NaCl', el uti on ZBOTM NaCl 4 addition
F4 cm]/e 5% Btgg @F bﬁ? 'pﬁnﬁéa)uxﬁﬁrocgss]w/&s%%nat@dl‘lfrgm%ms -PAGE and

uer ['tration chromatography 16 x 120 cm
we§f8‘ﬁ blcﬁ ama%yﬁﬁnsro gstin8teF 4 redamerySnmn BRSEEels, the sample volumes

loagﬁ? o &récs%g-gealg Ico%]e/sgtl)n%eg ?’o fRe voluIngg gf‘jtlh@td [P FARAS RoiRected

during the purification.

Table 1 displays the protein recovery in the F4-containing fractions.

_ Table 1: Protein recovery in the F4-positive fractions collected during the
purification process (360 ml homogenate). The protein concentration was

determined with the Lowry assay.

Purification Step Protein | Step Recovery | Cum. Recovery

(mg) (%) (%)

homogenate 6500 100 100

clarified homogenate 4641 71 71

resuspended AS precipitate 728 16 11

SO3 eluate 247 34 3.8

Octyl sepharose eluate 129 52 2.0

Q sepharose eluate 74 57 1.1

Superdex 200 36 49 0.6

The table shows the amount of protein in the homogenate and the soluble material,
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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I PA - In process analysisAll buffers contain 1 ni MDTT
if not otherw se specified. Results Purification of F4
woRibeBAshd \\est ern Bl ot Fol | ow- up of The Puri f i BEt/EPI005/008434
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 honpbgenate is shown in Fig. 13,
| ane .2 ith_F imated tor 9
sccopapiay by osios L F AP p BB E AR LR BN thrd o inony
wa$ bisduf 8026 SDiz $IB$-g31. shéivt eiat maiy LMWigadteiobandsh(E4-slograddtion
fraction of F4 was. recovered in the clarified
bandshweigaeraped( fonremugnty FRACHBFSHRECEI £ at e
precipitation step elimnated many inpurities (lane 4)
F4aneldr educed the proteic charge for the subsequent
chromat ographi ¢ step. Additionally, the 8M urea used
Table 1rabsuesshews thahgbout 8¢ ingipusified B4 s@dd bavktdined frpme¥6@snlof

noierlsh Orpg: Tractarcol TBompaane SRECEPRBMAT o Ll

pulgﬁéiﬂtéﬁ s&iﬁem)si df 7D ars® veervachi eed sludey ab Ifc}hr(éﬁifaii@rhﬁxfbcés@, thé
. but the heterogeneous pattern remnmal ne I ncl pa
yielthies Wi SaTeTREN Ry 6EBEY Bedk e Tenss et L1 e

mai nly renoved | ow nol ecul ar wei ght (LMN HCP and

F4- degradati on products (lane 6), thereby sinplifying

the F4 pattern. The Q sepharose chromatography further
Resultsyrificagion 9 FA@SAKt t ern and renoved many inpurities

). .Final rity i erns _o..E coli | iti.e
g st B oy but e g prisaoR esh P LfestAeR above
withb@iBbdiscatiohe detected in the Q eluate by anti-i?.
coli western blot analysis. The purified F4 thus
produced is referred to as F4Q The Superdex 200
col utm separ ated LMWV F4-degradation products fromthe
full length F4 inproving F4 honogeneity in the
Superdex 200 eluate (lane 8). The term FAS may be used
SDiSoP AGEEW esteri-Blog Followaw of ddisrRurifigation Precessy| | scheme
of method I . An anti- . coli western blot was done of
the same fractions collected during the purification

Fighe FshohdehePI3S BEIQINA theVdnGil2UAnR AT 20Wedtét bRIVOF tHe FA(pS51)*-
coli western blot indicated HCP contanm nation bel ow 1%

contpiningdractiens satlecteghdpring thepurfigaionrhi4@late. F4 and
Protein Recovery F4 recovery at each step of the

purification process was estimated from SDS- PAGE and
The SDS-gel and the western blot demonstrate that the F4(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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western bl ot analysis. To estimate F4 recovery from

SDS-gel' s, the sanple volunes | oaded onto the SDS-gel s
weoosespoended to the vol unes of the different PCHEPI0051608434

coll ected during the purification. Table 1 displays

the protein recovery in the F4-containing fractions.

Table 1. Protein recovery in the F4-positive fractions

coIIected during the purification process (360 i

he pratein. ' ned
el FEREEE Bl Ve P IR SOIEROH AL gl
Adpitiehsllynbédausethe parifivgamainethaddvas het aeptediogthisgtaeinalosses were
i ncl udi n vered j.n the su ern tant af
obieries it e AEIC S Sors: TSR B S e BB g dE e
red%e%ieﬁ) aB&R Y™t erH@h@&@g&ﬁle&(Q@Sﬁb ' Eﬂfaploﬁﬁﬁl 01 it cwidsre at
observed on t DS-gel . The SO3 chronatogragh

Oy Y, theord WUW@?Wéwgbd?Wn thegangeraf 83 mgEHPHL ™ SDS- gel
i ndi cated a high recovery of F4. In contrast, the ~50%
protein recovery neasured with both the Cbtyl
sepharose and the Q sepharose col umms were

ResllsRwrifioapianio€§4Hy | osses of F4. Protein recovery
after the gel filtrat] n chro a s about. 50%
T o e R oMES RURKed Aefg PERRRB G LB Jarse bed sbove

&E H&gfiagishd on bands) were renoved, conconmitantly
b §u0|né F4 recovery. F4 Yield Table 1 above shows

that about 36 ng purified F4 could be obtained from
360 m honopgenate at C[EO Therefore, 1 lhonpgenate at

SD%/%%E?WS#&% )ﬂo?quhl iy gEﬁQ PlifR4fibh iPeskelst. Since ODs

wer e ac ring the fernmentation
process, the yield per Ilter fermenter woul d

accordingly be in the range of 1 to 180
Figes U $howmiAa F1o8 86101 sronparppan-Nelriat wayn Dot of s
coft P Ff%%éoﬂ&%ﬂpéﬂéd durR@ (ShRGicRidd dfirgat i on net hod |

escri above w t hout nodifications.
SDS- PAGE/ West ern Bl ot Fol | ow-up of The Purification

Pr. S ure S
FPRBSBA R84 o300 e SR s g o
duﬁﬁlg’ltha ipafifigation pedcedurs. Thelpreteinavhs decovergd irhthe pxpacfed(falbmm as
shown l'):y t(he %1)5) gel and the western blot. An anti-E. coli western 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 11 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.
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The SDS-gel and the western bl ot denonstrate that the

FA(p51)* fusion protein globally behaved simlarly to
wda-Z00an13dibee ammoni um sul fate preci pitati on st eppEBER®DI/008434

as during the chronmat ographic steps. Purified F4(p51)*

had a heterogeneity pattern simlar to purified F4. An

anti E. coli western blot indicated that HCP

contam nation was below 1% in both the Q eluate and

t he Superdex el uate. YieldAbout 25% of F4(p51)* were

lost in the insoluble fraction of the honbgenate.

Addi tional ly, because the purification nethod was not
Exankp[x & Purifichtios opFédard F4cd (@sdasoptimized)osBurifieation Mpthod 11
cpron?tog;aphlc steps. Therefore the overall recovery

of F4(p51)* was reduced to about 25 ng per liter
Pupifigpfiemieth Extrapol ated to 1 litre culture at

ie f
Bl et S B B o g
de\feﬂtﬁiﬁﬁ (rleenhgdi IIrdoﬁt)lst‘gvaﬁorﬂw e Ichnoeﬁtagsziphg: soepsiahd e &inalon
met hQ escr | a fi [ ) X
i AP E PR TIAGT NSO S RS g ProRTIEFIRbie
colﬁﬁﬂ((ﬁﬁ)%eﬁ 2P WhEintrad$ea WSreblae tﬁ@Slaﬂi‘ﬁkatﬁiﬁCEtdpb&le ammonium sulfate
anti - anti - Nef-Tat western bl ot

pre@mﬁammamigh«r $Q8 chigmatagephy of wgthad ! (%ga%le Th M?th?%ﬁtwaé psed
gﬁtnfg%f) h F85a Yi"fhl‘l‘ fb?&)mzehtmf(alfhce* S TP R4 HES difi%?ént Feftas of

be ave e simlarly to F4 during the
mehodi If wen:tpelfnn’m(b oeejmwelvmmerbpxmdwmgd rae beterldg ppypose of

thw&ogyﬁn@%tg(?n sftt’[&ngv%%sl t? R)%ev%t?t os)(lcf)aY}AJeAB%g[r%AﬁoE Pﬁpg g*oté’m dl"l‘h? €
cai6XRREdtRh ecp&tdried aftdraiie Uf chrmsitogdaphiabter M loberd). t he

Q sepharose columm. Yield The gl obal recovery was
about 17 ng purified F4* obtained from 465 n

.honoge &?f &ell esihl 'Fa 9)9 |Fﬂ&9dvér@ hdmdgdlided i@ SamMOBid Bikfer at
"t he yi el d woul accor g be in the range of 100

BE3.0 lim theuprasenge of HEMMNPRE, #tU3PBR pRamni¢ passgges were applied at
Fd6dpdd * and F4* mere purified enpl oying

. 8M urea were added to the homogenate before application to the CM hyperZ
resin (BioSepra) equilibrated with 8M urea in phosphate buffer at pH 7. Antigen
capture was done in a batch mode. The resin was then packed in a column, unbound
proteins were washed off with the equilibration buffer and bound host cell proteins
(HCP) were removed by a pre-elution step with 120mM NaCl. F4co was then eluted
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
jodoacetamide 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 F4coca was then bound to a 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 90mM
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purification method I . The SDS gel in Figure 16
conpares the three purified proteins show ng the

waledoberaaod | evel of heterogeneity of the constPUDER2005/008434

after the Q sepharose step and after elimnation of
LMW bands by the Superdex 200 col um. Exanpl e 8:
Purification of F4 and F4co (codon optim zed) -
Purification Method Il Purification Method Il A

i aplified. purifi i O
SO SN P AR GRS (FEND0 ey b
HOPS Fédoswasf desoripyd Bomhthe neltuag va 3 00 &Na€C1,a8M uaeafin Aals buffer
dial ysis/diafiltration for buffer exchange. Notably, a
@Iﬂfﬁééerz chr omat ogr aphi ¢ col um (Bi 0Sepra) was

- i nt r adupRA vepe BABLALBritIga KT af dikiyeimh@nbraiesf12-14&Da cut-off)
anmoni um sul fate precipitation and the

S3 _

ereroighit egpinspyl 8 Vhdusiae) 10mNa ks dutfpr, 10t Jalufathigpes (only

] i i3 bHCOYOR 1BREIVEIE Shtfeft exch
%&(%gc%gwHﬁ%frcyﬂﬁg%?mffa&eo@gﬁé}ﬁé? gnt forms of1 rr%t hoc? Iei(c ar_lge
was eccpmplisiredy diafiizatiomaghinstrld semplsosefemesdd theosamertafighesing
not. Th urpose of th i dation step was to
6?@58‘Hfaﬁg§‘fv ?rﬁt%/r%neavé%}} g%éﬁdg‘ﬁﬁ%a% e protein. This
- car b@xyaly] tadiadized prodectivers seedlefiltesed thiveigh at0.22 um membrane.
chromat ographic step (CM hyperZ). E.coli cells
(expressing F4 or F4co) were honobgenized in 50nM Tri s

Thg 's'é%@ﬁt_ia@bm@ﬂi‘&aﬁox@ steps 4r8 ShaWneEif ecCovadhak GeldWDTT, at OD90.

nni e passages were applied at 1000 bars. 8M urea
were added to the honpbgenate before application to the

hype i.n (BioSepra) equilibrated with 8M urea
BRI

uffer at pH 7. Antigen capture was done
in a batch node. The resin was then packed in a

col umm, unbound prqfei ns [y\ﬁé off wwth the
equi li bration buffgironéoﬁﬁn%eﬁéﬁg c?gﬁlg)cel | proteins

(HCP) were renovedStmMdrippld 88| 10miMRTSt ep with 120mM
NaCl . F4co was then eluted yith 360 Nad, 8M urea,
10mM DTT i n phosphate buffer at pH 7.0. To control
oxi dati ve aggr egdditioonf M ures afjugingte pH &0ei n, t he
cysteine groups of F4co canybe carboxyani dated with
I doacet am de. Therefore, optionally, 50 nM

i odoacet ami de was (-adiMdypeoZ chron@idghanbsr Z el uat e and

car bopxyam daly W@ﬁgf@@@luﬁ&{ at $Rntit Ra@t el @RB60mM NaCl

tenmperature 1n

optional carboxyamidation: addition of S50mM iodoacetamide, 30 min at RT
3
dilution and adjusting to pH 9.0, 8M urea
y

(+) Q Sepharose FF chromatography
Tris pH 9.0, 8 M urea, pre-elution, elution with NaCl*
2
dialysis/diafiltration
— phosphate buffer, 0.5M Arginine, pH 8.5 (10mM Glutathione)
2
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The CM hyperZ el uate was then adequately dil uted
(about 5-8 fold) and adjusted to pH 9.0. F4co or

wo-dmensivas then bound to a Q sepharose col uMmMPCT/EP2005/008434

(Amer sham Bi osci ence) in the presence of 8Murea in

Tris buffer at pH 9.0. Unbound protein was washed off
wth the equilibration buffer and a pre-elution step
with 90mMwWad (only with non-carboxyani dat ed protein)

in the sanme buffer rergwlgl%ﬁﬁ_ggg HCPi\IaF4C0 was

desorped fromthe col um W G, 8Murea in

Tris buffer at pH 9.0. Sanples were dialyzed tw ce at

RT in dialysis nenbranes (12-14 kDa cut-off) overnight
Alldyéferssontaingd DTINE Bep wiasmo! carbpavamidasedynd (@ ptathienenn the

t.at.h (onl -
e
*Naclcofop Fitahthid vms 200mM Ne€h fordidcagaiuton Wi by gngstient of NaCl.

vol unes. o he sane ffer usin t angentq al.~f | Qw
ThisSiv eah e it ostrecast Kisaotty B nBRrAn i jaed
elulh@WiE @ JorRNONAC anhdsr 1516 bl kRitihy WitBrnedmMiNadDiho prédeldon
nmm nenbr ane. The sequential purification steps are

stegAeffidi n t he flowchart bel ow. Purification Fl owsheet
Honogenate ODO0 (Rannie) 50vM Tris pH 8.0, 10rM DTT
addition of 8Murea, adjusting to pH7.01i (+) CM
hyper Z chr onmat ography pH 7.0, 8M urea, 10OrM DTT,

re-el ution at O™ NaCl, elution 360rM NaCl 4
Reg‘ﬁtsi-gﬁﬂ ie ‘é‘?"o‘bfxl”ylém dation: addition of 50MM
i odoacetam de, 30 min at RT 4 dilution and adjusting

.t 9.0,
rigyfy £ i n s D Bl R PRI AR B IRARERSY,

purification of F4co and the purification of carboxyamidated F4co (“F4coca”).

The CM hyperZ resin completely captured F4co 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 F4coca 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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4 dialysis/diafiltration ->phosphate buffer, 0.5M
Arginine, pH 8.5 (10rM G ut at hi one) 4Sterile

wo pdososstioon All buffers contained DIT i f F4co REBEPDS/008434
car boxyam dated and d utathione in the purified bul k.
Reduci ng agents were omtted once the protein was
carboxyam dated. *NaC - for F4co this was 200nM Nad ,
for F4coca eI uti on was by gradient of NaCl. This step

an efurt timzed. f. (W= [
s ERrBEINTRIED R BT 0 BARRER A 08 SHh oot
purkfé ¢lge diﬁfeﬁhw4 cu@stnictd) FiD@18 Marpar¢sitbe difterent puiied mikeshat
needed). Results: Purification of F4co Figure 17 shows
weR @Bg’e&el of the F4-containing fractions collected

during the purification of FAco and the purification

of carboxyam dated F4co r@&e F4coca"). The CM hy Stz
The 8B rgelclaﬂ%gt@@ &8 glearhpilluy sitacd sichgtieb ol S different

prolge(?ﬂgo ?E D& Radol W}l%rellg Fh Br %E%ﬂe@éﬁf’s‘fﬁn@io»@%%@l r R8ght

tative elution s achi eved w The
(LMM)IWW gnlgifaiat lmndhwm vilgible amith tie codlon-ophmizde Faen. )Method I

ancglaf:tbg{l] ﬁgﬁ?({]‘{‘ﬁ[: 481%)%/ F4c$ ga{tf)eﬁ( éﬁltte .géglzg’iés%%é @gganal gls
coriRphRd tHepuaiyQ fREppaifaeraeins mmcaﬁﬂgboso tel FgroaEconEsnindtion

specifically eluted with 200rM NaCl as shown in | ane
belgw 1%11’53]cthFBWBf‘r6@?‘§phy not only renoved renai ni ng host
cell proteins but al so DNA and endot oxins. To bring
the purified material in a formnul ation-conpati bl e
buffer, the Q sepharose eluate was dial yzed agai nst

mMTr i ne, 10nM d ut at hi one pH
Exgmple 9:' 1 ‘&‘PH%"’%C"Y “@a’?"ﬂ@ﬁ“%th 12-14 kDa cut-of f .

G ut at h| one was omtted with the carboxyam dat ed
P tein. Purification of both F4co and F4coca yi el ded
0%3?}{0“500 ng purified material per L of culture COD
30. This was in a simlar range as observed before
wi th the non-codonoptim zed F4. As descri bed above, two
Adivenidornelation 1B cati on nethods (I and 11) have been
devel oped to
To prepare Adjuvan t formulation 1 B, A mixture of lipid -(such as phosphatidylcholine
either from egg-yolk or synthetic) 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 um 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/ml. .

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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purify the different F4 constructs. Figure 18 conpares

the different purified bulks that were obtained. The
woebHegedloé n Figure 18 clearly illustrates the BCEHEPII0$/008434

pattern of the two different proteins, F4 and F4co.

Whereas F4 presented several strong | ow nol ecul ar

wei ght (LMA bands, only faint bands were visible with

t he codon-optim zed F4co. Method | and nethod |1

Qs %dé@go% é’oﬁft%n | HdeBto fﬁ% degﬁ%ﬁ Reach\Blfinal 3 DPQbL and QS21

ot an ysi's con e purity of the
corpamtrétlpasjofp‘tO@tL@r’mls i ndi cat i ng host cell protein

contanmi nation below 1%in all the preparations.

Exanpl e 9: Imunogenicity of F4 in mce Formul ation:
ForAdjativaan: 3 DemeylatadomohéphoBhpporyb lipid Adnd®$211in an oil in water
emlignyl ation 1 B A mxture of lipid (such as

phosphati dyl choline either from egg-yol k or synthetic)

and chol esterol and 3 D MPL in organic solvent, is _
Pregriagidn dioaikin watbe emulsiamaan bermagetby fellpmingdhg pigteset agset forth in

w@ﬁéﬁ?ﬂ‘oofn de‘iﬁlrtﬁe Gﬁlﬁosron%ntﬁﬁge guSSERlcnk I59toCEpHERl 0% tween
hat e @r ed saline) is then added, and the
80\)@’38@?'0'%@52?& M™til all the lipidis in suspension.

Thi's suspension is then mcrofluidised until the

Pre&a%‘?ﬁlﬁ W?ﬁ'n%tér}nruﬁ - ou%{oﬁ%oﬁ&‘?wate 00 nm and then

ter ilter. Extrusion or
soni cation could replace this step. Typically the

Twéﬁph@ﬁtﬂs@hﬁ@ mlsm{a)apr'naw befepdd setine ERBS) to giv?. ad% wdlujan iathe:
US.~SOI UL I ol
L L e

and Ppbefeaealetmare vart@@fdl tp auix thorowgly. 900! g RBMMbveanesolution is
ad(ﬁ&f &d' i Qec] ﬁoﬁ)ﬁgﬁw Thé %suﬁﬁ@bhulél@)hh@!ﬁ@h PhsseainreLigrsa syringe

IS solution e fro en. and
anq By e ot idepd B VT 17 95 s ik dache e e i fiog of
drdpMtdMavefa sizezef approginmegely A80mBOONmM to 15 nm  The
| i posomes by thenselves are stable over tine and have

sl SRR FBBIELRESR AR AU BB RR PR A o
emQBRh B0t e aar MR Isfhem@OdergtbrreaChFaafm?UPmCP@tfﬁt@AOf 30q}19
%a%lée ;&%ﬁ%&‘@ﬂ%@@%@%ﬁ YdncbhtPtidn Bf Pothhg @8l iH:tvienQdchi N

addition of component, the intermediate product is stirred for 5 minutes

F4Q not codon optimized, purified according to purification method I, was diluted in a
phosphaté/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 500ul of F4 in presence of 290 (for adjuvant 2A) - 300 (for adjuvant 1B)
mM Argnine, 50pg MPL and 50pg QS21. 100ul 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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enmul sion; Preparation of oil in water enulsion can be

made by follow ng the protocol as set forth in WO
wWO2408/02:m0¢ | n detail the enmul sion contains: 5%SHERIEHNES434

5% t ocopherol 2.0%tween 80; the particle size is 180

nm Preparation of Gl in water enmulsion (2 fold

concentrate) Tween 80 is dissolved in phosphate

buffered saline (PBS) to give a 2% solution in the

I r I

R e PR e e e et e
genetis bekgdubd) warmrmhmnmdgww.at &GO aroif dapRS/Withelyrg d@ldpmvamm

i s added a d .t horough]y. .The resultin
P4 Pt e aL St TR i o el | e Yo Bts” R i SHTeeh SafPles
wet@cﬁﬂ&:ftédulmdda%@ eb1iRW infSthe Gasﬁﬂnﬁ&ﬂ&ﬁoﬂ'(dﬁ&@fo'} fir dhalgsis ofthe

machi ne. The resulting oil droplets have a size
huragspl-andicaidlan rgsppgees igreackiod thel faunsgmponsal &f P24 Pslad%E and

o,.R @4reach a final concentration of 500 nl of
Ne@ﬁﬁﬁ?ﬁé% per mM (v/v). 3 D MPL is then added to reach

a final concentration of 100ng . QS21 is then added to

reac. concentr 0
Totgl i boderer e sGrre S o LR e G 2 g Bt
and B4, S‘%lé fdébdllrfg)tfa}éﬁ Tabiei2, eﬁmﬁlffhﬁ)sdm@t/hw@d‘mﬂgemmemﬁcmmoral
purifie ccording . to pu icatio
resmnﬁ'%&%ﬁe Pﬁseavesﬁ% gt strain. ﬁi:ha FosH g‘ﬁ?tf‘ é‘?e RjEpeBoPr &?ﬁeélce of
antfblidt ERRp@Sto BoxRsl irkdds foBuriiddh At u0 E‘l@ﬁtﬂtTlﬂiI@ﬁllts
adj uvant's (adj uvants 2A andl[? in order to obtain
prefdntedl aré o eorapitation ﬁromw@@ﬁgqr@rsbe igentmalorpements; Inrfhe table, 24
(83 togAi
ref(ﬁ—gfo zﬁ;@%%} R)Eﬁnﬁlgigd g&g% 3[%%{ L4 %%ZAI in %%QQn GaRE eﬁglsf&ﬂg&g% AB
reféro tomankigen mnmulated with Ho-MRL, iQSZmaoé chalgsterel contalnmg liposomes.
i mmunogeni city studies were perforned to eval uate the
cellul ar and hunoral imune responses to the four
antigens found within F4 (p24, p i 7, RT and Nef). Due
to the conplexicity of the F4 antigen, eight strains
of mce, each with a different genetic background,
were inmunised twice at day 0 and day 2 1 with 8ng of
adj uvanted F4 protein prepared as descri bed above, in
a 100 m volunme. Serum and spl een sanples were
coll ected 14 days following the |last inmmunisation (day
35) for analysis of the
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hunoral and cellul ar responses to each of the four

conponents of F4 (p24, pi 7, RT and Nef), as well as
wao-4006003186 ant i body responses were charact er i SecT/BR2005/008434

ELI SAs specific for p24, pi 7, RT, Nef and F4. The

followi ng table, Table 2, summari ses where antigen

specific hunoral responses were observed in each

strain. The results indicate the presence or absence

of anti bodi es conpared to control animals immunized

wi th adjuant alone. The results presented are a
Tasle2pi | ation fromtwo separate but identica
~—CX PSR -—A—-he—t-abl-er—2A—-efers—t-o—aRi-gen

nmousmstraine ! vvpll‘h 3D VP24 and COBEfL in aRT0|I |nF4vater
e | N and | B reters tofant]gen forpulgted wth
3 L QP21 Hhd Ehol &st ef ol contjai ni ng
Ilposones Tabkd & 2| OFl m ckp nounteld anti bddy respdnses

| Toyr F4 copponents| The responges |observed are

%ﬁﬂ Fi gure 19. +] - indicgtes tha? t he regporse

observed vas-meak| or onl yl observed with gne of thHe two

amdﬁ For exafmple, B6P2F1 mce p i 7 |[responsgs:
UJcre it 2 A—enH—HBreprs—that—Here—das a
resnnmse M th-2A {not +weak) and njone i th | B.+ Baljb/ c
m %ﬁ£|7 esponsep: - ovefall, wfh a +/-[ 2A and fa -
| B, re {he +/ - freans that the r sponse Wt h adjjuvant
J

2A was wegk. Cell Ul ar responses reseharlact eri sgd by

fl C -
yropetTy Stp g Thr ptapd OB, JIFNg, and 112

Cr it r apgCTroOrarT CyUtUURT I ot aritmyry 1T Ul 1 l\g

aBaDprEt 2 expressi pn), +fol [owi Ag r stiﬂulgtlon+of

spleen cefls with p24 p L7, RT of Nef specific

~Ant 1 Ao ||n12An-.1-B . | L £ N - H
pept+ee€S,uSthY p_pu ge—Hbtad y ots—of{t5—rersqwi th
11 Ofgr overlap. CP4 réspo m naht

cel lul ar respenseisobserved:-=¢e=t@i | oW Nng tabl e, Table
3, summarises where antigen specific CD4+lL-2+
responses were observed for each nouse strain. Again,

OF1l hhiSe inBurdEDIMIbAGy stﬁé‘:SélsCte all ﬁ‘oﬁbﬂ&ﬁﬁfpoﬁéntﬁ The responses
response Tabl e. 3 DBA nount ed ggons s to al

obsepisH! apeshewRpbhightes!d- T anGgsieaa: e rgrmant yas weak or

onl&%ﬁ%%t@&%%ﬂmo%ﬂv%ﬁ FaP&h&npd, [BBID2FR hBcSHIoMBsgollses:
igure 20. In sunmary, fornul ated in either of the

+/-toweral ayitneatRA fnskrhi medns kat thereatasea fespappoish dAHnIY k) and
nor?eh\gltl% ﬁ% %l%yc rﬁﬁé BW ?’e":s‘ﬁonts? P 8€’eralp, 'Wlﬁl BT 21@%1d ef 1B, ﬁ@fe%he
shows that "eac egi on o

+/- means that the response with adjuvant 2A was weak.

Cellular responses were characterised by flow cytometry staining for CD4 and CDS,
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 1l 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.

69



F4 is immunogenic in an in vivo situation. CLAIMS 1. A
pol ypepti de whi ch conprises Nef or an i mmunogenic
WO eagoENnde or derivative thereof, and pi 7 Gag ECEP2005/008434
p24 Gag or inmunogenic fragnments or derivatives
t hereof, wherein when both pi 7 and p24 Gag are
present there is at |east one HV antigen or
i mrunogeni ¢ fragnent between them 2. The pol ypeptide
Tal)icgording to claim1 further conprising Pol or RT or
f°i munogeni ¢ fragnent or derivative thereof. 3. The
pol ypepti de according to claim1 or claim2 wherein
the BT or irn'nlnngnni c f"ﬂ-g- i it in which
' br magls $uchrthat] it | acks

ai m+3 erein the RT

nt. 5. The pol ypgqpti de
ime 2 td 4 wherdin the RT
n at popition 592 to reglace the
by another Tt

f ragnent

conpri ses la nut at i
nenﬁp@nin
pol ypept |

esi flue gfg. | ysine. |6. The
e accordjng to afy qpe of clains |1l to 4
Nef—sot—tefgtiT Nef 7. A pql ypepti de
selegH ed flromene pf the followi ng] 1. 924 |- RT
-Nef-pl 7 4 p24 - RI* -Nefipl7 3. p24 - P5]RT- Nef-pl 7
4. OB -pHIRT*+- Nef-pt7 5] pl 7 - p31RT-Nef 16. pl 7
-pSIRT* - INef7. Nef-pl7 8. |Nef-pl7|with lirker 9. pl7
-NfBA0. 7 -Nef With¥linker ~

-2A +1B

129Sv + + - +

B6D2F1 - + + +

OF 1 - - - +
+ = presence of CO4+IL-2+ = =absence of CD4+IL-2+

DBA mice mounted CD4 responses to all four F4 components. The CD4+IL-2+ and

CD4+IFNy+ responses 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

F4 is immunogenic in an in vivo situation.
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* represents RT nethionines92nutation to lysine 8. A
process for purifying a pol ypeptide according to any

wop@ecoi3ied ains 1 to 7 which process conpri ses: PCIEP2005/008434

provi ding a conposition conprising the unpurified

pol ypeptide; ii). Subjecting the conposition to at

| east two chromatographic steps; iii). Optionally

car boxyam dati ng the pol ypeptide; iv) Performng a
buf f er exchange step to‘gpgﬁgge the protein in a
suitable buffer for a ph utical formulation. 9.
The process according to claim8 wherein there are no
nore than two chronatoggﬁfhic steps. 10.. The process.

L. ac C‘%P@Illyﬁﬁ’t‘lds ek somprisys Nt er A i fragment or derivative
thel%ﬁf BRXY PG ARLH AR phd daglot ﬁ'ﬁlﬂﬁl%g*éﬁffc\iﬁgﬂleﬁtb Or 8&Vatives thereof,
fomat ogr aphi ¢ st eps. 11. A conposition conprising

whc(rel)l vehep bbihdgtand o2 hkieg hremsprpt, therg ig\gfeagfong A1V antigen or

. |nnuno e Tole derivative thereof and pi 7

nn@gmge Q%Bg%ﬁﬁﬁnogeﬁ?cgﬁragnent or derivative thereof,
and (ii) p24 Gag or an i mmunogeni c fragnment or

2. der aﬂ%ﬂﬁﬂ%ﬁ%ﬁﬁ@%Fgagﬁ%ﬁg?gﬁhggfgmIggnCﬂﬂﬁereo and

mﬁ\%ﬂ) 636 fAEmait or ABRege thefeof.r agment or derivati ve
thereof and (ii) pi 7 Gag or an i nmmunogeni c fragnent
or derivative thereof. 12. The conposi tion according
t 0 fl#@omyp]eﬂmﬁéq&gﬁ[n o&o @Eﬁh $ioRglafR] 2 Whefdin iTRINGG MG 0genic
nt"'of derivative thereof.13. A conposition
fragmrp i $frag;ne(n|t )n ‘ahlpb Rifpe prcdtedahihel eaniprs sieh thastt lesks she
e n.0f derivative thereof and pi 7
CMQﬁgHS%% %#&% R or i mmunogeni ¢ fragnents or
derivatives thereof wher ei n when both pi 7 and p24
Gag_are present there is. | east ,0 IV anti r
T AR A YA R S ol e SR
ﬁaégaypeptlde 14. A conposition according to any one of
[ainms 11 to 13 wherein (i) is selected from

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 —pl7

p24 — RT* — Nef - pl7
p24 — p51RT — Nef —pl7
p24 — pS1RT* - Nef - pl7
p17 — pS1RT — Nef

pl7 — p51RT* - Nef

S S o
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1. Nef- pi 7 2. Nef-pl7 with linker 3. pl7 -Nef 4. pl7
- Nef with linker 15. A conposition according to any

wor®eoi3les ains 12 to 14 wherein the RT or i NMMUPODEP2005/008434
fragment thereof is a fragnent in which RT is
truncated at the C term nus such that it l[acks the
carboxy term nal RNase H domain. 16. The conposition
according to claim15 wherein the RT fragnent is the
p517fra. eg;1717. The conposition according to any one
of ‘¢l ai IPYo 16 wherein the RT conprises a nutation
at gosi tNegn fi92visualket hat the met hionine is repl aced
by another residue e.g. lysine. 18. The conposition
accordi M’cdNedny one of clains 11 to 17 wherein the
Nefig.s foabL N@n@inhidNef - 19. A pol ypeptide which is a
fusion of HV antigens conprising at |east four HV
ant’ wgeresensy RT matrogaesanytatigaia ys®eor deri vati ves,
wherein the four antigens or fragnents are or are
derived from Nef, Pol and Gag.20. The pol ypepti de

8. accApticass forpwifginga polypkmideiancordiog Gaanyione of elgisnt 1 s/ which
two separate conponents which are separated by at

ProfGER EQmgE®

‘ot her antigen in the fusion. 21. The
pol iy pepthreadiag a@bahbegtisrocospaising 1B @ipuAficdbelypipride;he
Nef is full Len&fh Nef. 22. T eﬂﬁglgﬁgg%ide gccording
to iy onwiestingfhgicagpasaiqngo st easyhwe ERiRmalogTaBlic Sfe@s 66
or g% 1Rloptkmally EFbAGhMRRRAS R tieng to any one of
clépﬁs 1§)toaég mﬁgﬁgin ;h% Gggg?gsp I 7 and p24 Gag.
24.ivA pdteyferingatbiufiier erchingeyicnde Brovidgdle makHHNRguiable
ol.ypept i de. or l:.£ion of pol ypeptides or fusion
bmﬁ?g%gﬁnagg%gg%?ﬁgg?%ﬁ§%§ one of clains 1 to 23. 25. A
p51 RT pol ypeptide or derivative thereof or a

ol ynucl eoti de encodi ng .t .
9. P ¥he process according to c'lan% 8 wherein there are no more than two

chromatographic steps.

10.  The process according to claim 8 or claim 9 wherein the carboxyamidation is

performed between the two chromatographic steps.

11. A composition comprising (i) a polypeptide which comprises Nef or an

immunogenic fragment or derivative thereof and p17 Gag or an immunogenic fragment

or derivative thereof, and (ii) p24 Gag or an immunogenic fragment or derivative; or (i) a

polypeptide which comprises Nef or an immunogenic fragment or derivative thereof and
p24 Gag or an immunogenic fragment or derivative thereof, and (ii) p17 Gag or an

immunogenic fragment or derivative thereof.

12.  The composition according to claim 11 further comprising RT or an immunogenic

fragment or derivative thereof.
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preferably codon optim zed for expression in E. coli
26. A pol ypeptide encoded by the pol ynucl eoti de

wa@ewendiing to claim25. 27. A pharmaceutical PCT/EP2005/008434

conmposi tion conprising a polypeptide or polynucleotide
or conposition of polypeptides or pol ynucl eoti des
according to any previous claimor a polypeptides
purified according to any previous claim together

wth a pharmaceutical} .abl e ]
13,50 GV ARPOAGE o e e ef Bl SeLaran,
innﬁlglogbrat fragmewoe deivativhtemdf undpt7 Gsg andldrip2é ihgairng

adj uvant such a [ '
imlwgergﬁ gagmprs degégt}veg Ehe?e%f,l\évphLergrrl A/ 61(1: (r)TtBIpq ‘?‘%ﬁé’ 8240 &ag are
present there is at least one HIV antigen or immunogenic fragment between them and (ii)

ap51 RT polypeptide.

14. A composition according to any one of claims 11 to 13 wherein (i) is selected
from

1. Nef-pl7

2. Nef — p17 with linker

3. pl17 — Nef

4, p17 — Nef with linker

15. A composition according to any one of claims 12 to 14 wherein the RT or
immunogenic fragment thereof is a fragment in which RT is truncated at the C terminus

such that it lacks the carboxy terminal RNase H domain.

16.  The composition according to claim 15 wherein the RT fragment is the p51
fragment.

17.  The composition according to any one of claims 11 to 16 wherein the RT
comprises a mutation at position 592 such that the methionine is replaced by another

residue e.g. lysine.

18.  The composition according to any one of claims 11 to 17 wherein the Nef is full

length Nef.
19. A polypeptide which is a fusion of HIV antigens comprising at least four HIV

antigens or immunogenic fragments or derivatives, wherein the four antigens or

fragments are or are derived from Nef, Pol and Gag.
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20.  The polypeptide according to claim 19 wherein the Gag is present as two separate

components which are separated by at least one other antigen in the fusion.
21.  The polypeptide according to claim 19 or 20 wherein the Nef is full length Nef.

22.  The polypeptide according to any one of claims 19 to 21 wherein the Pol is p66 or
pS1RT.

23.  The polypeptide according to any one of claims 19 to 22 wherein the Gag is p17
and p24 Gag. '

24. A polynucleotide or polynucleotides encoding a polypeptide or composition of

polypeptides or fusion protein according to any one of claims 1 to 23.

25. A p51 RT polypeptide or derivative thereof or a polynucleotide encoding it,

preferably codon optimized for expression in E. coli.
26. A polypeptide encoded by the polynucleotide according to claim 25.

27. A pharmaceutical composition comprising a polypeptide or polynucleotide or
composition of 'polypeptides or polynucleotides according to any previous claim or a
polypeptides purified according to any previous claim, together with a pharmaceutically

acceptable carrier or adjuvant.
28. A pharmaceutical composition according to claim 27 wherein the adjuvant is a

Th1 inducing adjuvant such as QS21 or 3D-MPL or a combination of QS21 and 3D-
MPL.
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