Vaccine Field of the Invention The present invention
relates to novel conpositions conprising a HV fusion
w@eapeBem19in particular the H V fusion protei nPCEERINO®067945
to herein as F4, and a stabilizing agent; nethods of
preparing the sane and use in the treatnent and/or

prevention of H V-1 infection and/or acquired inmmune
deficiency syndrome AIDS. H V-1 is the primary cause
of the AIDS which is regaa%%gn s one of the world's

maj or health problens. There I's a need for a vaccine
for the prevention and/or treatnent of H V infection.
Background to the Invention H V-1 is an RNA virus of
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for attachnment to the host cell. This attachnent is

medi ated by binding to two surface nol ecul es of hel per.
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t empkine receptars CCR-5 or .CXCR-4. The | 2
e ¥R TR G ¥ BRSO s gl A @ encorrirv
infe@loacul e (gpl 60), which is then cl eaved

post-translationally to yield gpl 20 and gp4l. The

gpl 20 protein is retained on the surface of the virion
Bablygrlound ag éhd Invehtioigp41l nol ecul e, which is inserted
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neutralizing antibodies is thought to be of limted
IClPYHU$Sr 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
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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 linkage to the gp41 molecule, which is inserted

into the viral membrane.

The gp120 protein is the principal target of neutralizing antibodies, but unfortunately the
most immunogenic regions of the proteins (V3 loop) are also the most variable parts of
the protein. Therefore, the use of gp120 (or its precursor gp160) as a vaccine antigen to
elicit neutralizing antibodies is thought to be of limited use for a broadly protective
vaccine. The gp120 protein does also contain epitopes that are recognized by cytotoxic T

lymphocytes (CTL). These effector cells are able to eliminate virus-infected cells, and



among different H'V strains. For this reason gpl 20 and
gpl 60 maybe useful antigenic conponents in vaccines,
wo er0oesEnpl e contai ning a cocktail of PCT/EP2008/067945
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gene encodes an cessor HIV protein
mhlch has been shown to possess several activities.
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i sol ates have mutations in this region, which cause
them not to encode functional protein and are severely
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The Gag gene gives rise to the 55-kilodalton (kD) Gag precursor protein, also called p55,
which is expressed from the unspliced viral mRNA. During translation, the N-terminus
of p55 is myristoylated, triggering its association with the cytoplasmic aspect of cell
membranes. The membrane-associated Gag polyprotein recruits two copies of the viral
genomic RNA along with other viral and cellular proteins that triggers the budding of the
viral particle from the surface of an infected cell. After budding, p55 is cleaved by the

virally encoded protease (a product of the pol gene) during the process of viral maturation



proteins have different roles e.g. the p2 protein has

a proposed role in regulating activity of the protease
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processing. The p 17 (MA) pblypeptide is derived from

the NNtermnal, nyristoylated end of p55. Myst MA
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interact wwth the p24 region of p55 leading to its

incorporation into H'V particles. The interaction
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pol ypepti de regi on nmedi ates interactions between p55

Gag and the accessory protein Vpr, leading to the
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The p6 polypeptide region mediates interactions between p55 Gag and the accessory
protein Vpr, leading to the incorporation of Vpr into assembling virions. The p6 region
also contains a so-called late domain which is required for the efficient release of budding

virions from an infected cell.

The Pol gene encodes two proteins containing the two activities needed by the virus in

carly infection, the RT and the integrase protein needed for integration of viral DNA into



maj or activities of RT are the DNA Pol and

Ri bonucl ease H. The DNA Pol activity of RT uses RNA
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pol ymerases known is unabletto initiate DNA synthesis

de novo, but requires a pre-existing nolecule to serve

as a prinmer (RNA). The RNase H activity inherent in
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are sensitive to precipitation, aggregation, pH

light, agitation, adsorption and/or oxidation. This
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phar maceuti cal products for human use nust be well

characterized, stable and safe. Thionersal has been
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organisihs in certain formulations and sodiumsulfite
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omain
reagents, in particular sone fornmulators prefer not to

use thionmersal because they desire to exclude nercury
cont ai ni ng conpounds i n vacci nes. Sodiumsulfite is
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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 one embodiment the fusion

protein is named F4.

The proteins of this type, in particular F4, are sensitive to precipitation, aggregation, pH,
light, agitation, adsorption and/or oxidation. This may be true even when the antigen is
lyophilized for storage for subsequent reconstitution with, for example liquid adjuvant
just before use. These phenomena in particular precipitation, aggregation and/or

oxidation may result in loss of advantageous biological properties such as



cause allergic reactions from sone individuals.
Therefore, if sodiumsulfite is included in the
wo eooniodEte on t hen a warni ng may be required onPCTHEP2008/067945
| abel as the fornulation m&y not be suitable for use
in all individuals. The inventors investigated the
addi tion of agents such as citric acid trisodiumsalt,
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use of sodiumsulfite. Summary of the Invention Thus
the invention provides bulk formulation or a conponent

for a HV vac ec risin an | f usi on.
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be Slﬁdlblﬁ fogusanailtindingiuelk. F4 Figure 2 Shows sol ubility
assays for F4 Figure 3 Shows Coonmassi e stained ge
&N\estern Blot for codon-optimzed F4 Figure 4 Shows
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fraction collected during the purification of F4co or
F4coca were separated on a 4-12% SDS gel. The gel was
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comprising:

a) an immunogenic fusion protein comprising 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, and

b) a stabilising agent which is an antioxidant containing a thiol functional group
for example selected from the group consisting of glutathione,

monothioglycerol, cysteine, N-acetyl cysteine or mixtures thereof.

Brief Description of the Figures

Figure 1 Shows SDS-PAGE analysis under reducing conditions of F4
Figure 2 Shows solubility assays for F4
Figure 3 Shows Coomassie stained gel & Western Blot for codon-optimized F4

Figure 4 Shows Coomassie stained gel & Western Blot for codon-optimized p5S1RT



Fi gure 8 SDS- PAGE anal ysis of F4, F4co and F4coca
purified according to purification nethod I or nethod
WO R009BsaTy of each protein were separated on a BCEP208RB 7945
gel in reducing conditions left) or non-reducing
conditions (right). The gel was Coomassie bl ue
~stained. 1 : Method Il - F4co; 2 : Method Il - F4coca;
Figgre 5 Mot h8kows solgybitisasays for REPADEnd RI/me8; 5 : Met hod |
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A
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cyst o nerinic s el SREERRLN S HESCRRR TRy GO Wiliued on
cont ai ni Bg- YR SBRGQBZEd@fihEEordithdy (B ftRbr wén-RE0EiBE Soditions
(before and after centrifugation) Detall ed Description

of the | filahik iToA spldvasieayesis bjuc stijredof: Methoddt Faco; 2:
stabi | i Z!\/]fk%o%‘?{gﬂtF4%’&9§Mﬁloﬁ‘ie—fﬂco&’a{- 4%31%%- F4: §: Method I
I sSte ance wt

cyst ei ne above’in part b) In dccor
t he i nventtdearbosydrhughdt to provi de equival ent or
.better stabilization than sodiumsulfite. That is to
Figyeg 9 Meng%eﬁlﬁw cheating aggntégﬁEWe%AGE uadeianrsducing ¢
proteinség%ﬁﬁ&gns i ntranol ecul ar oxidation, seens to
be quenched butsone aggregation, thought to be due to
Figurg H¥ nol 8DSIAGBxindatrioonediwingbeaditmds of EINAL Bafldasiabitity T15

of disulfide_bhonds between nolecules). In contrast,_.
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Fight@ret Yyl spgst GRS RARtANSt: @nditlas 8BPPMNRL IBUIEK stability T15
evel , then no aggregation is observed thereby
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Figﬁgeir %%1 :Ir gg%ﬁ’i}’e}txglﬁ ﬁrz gl.oﬁj Peldlulcltn Cglfldi{ign% 0 rgcizoggtri]tu.{e% lyophilized
antigen (cakes) containing glutathione and monothioglycerol
Figure 13 SDS-PAGE in non reducing conditions of reconstituted cakes containing
cysteine and acetylcysteine
Figure 14 SDS-PAGE analysis under reducing conditions of reconstituted cakes
containing cysteine and acetylcysteine in liposomal ajuvant containing

MPL and QS21 after 4 hours at 25 degrees C (before and after

centrifugation)

Detailed Description of the Invention

Advantageously, use of at least stabilizing agent monothioglycerol or N-acetyl cysteine
listed above in part b) in accordance with the invention is thought to provide equivalent
or better stabilization than sodium sulfite. That is to say when sodium sulfite is employed

to stabilize said proteins/antigens intramolecular oxidation, seems to be quenched but



Wi | st not wishing to be bound by theory, it is
t hought that the thiol functionality in the
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preventing oxidation in the protein. Furthernore the
desirabl e properties of the protein such as
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Di ssolution in water for injection, for exanple about
FuBkriforoAde dedienlQfrop@tied oftthe proede tidhed ihinfinbgeri@ty and/or
exanple till 100 pH adj ustnent with NaCH IM_for
antigenigply and ghedbsupasplrermaingpingdan dermatlatinns of thegnespsigni n
the invention and conpositions according to the
i nvention as described herein, the Nef may be a ful
In drengplrt Nef stabliliziog egcrbadomenbglybaoNef i s
non-nyristolylated. In the constructs enployed in the
invention the pl7 Gag and p24 Gag are, for exanple,
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antigen or inmmunogenic fragnent such as Nef and/or RT
or imunogeni c fragnents or derivatives thereof.

In gyt asperathassabyliphg agant pjutethiongay be provi ded
separately. In another enbodi ment the pol ypeptide
construct enployed in the invention further

In at least one aspect the final bulk or liquid formulation is substantially free of alkali

metal sulfite, such as sodium sulfite.
In another aspect the final bulk or liquid formulation is substantially free of thiomersal.

The stabilizing agent may be present in amounts in the range 0.001-2.5% w/v, such as

0.01,0.1,0.2,0.3,0.4, 0.5, 0.6, 0.7, 0.8, 0.9% or 1w/v, particularly 0.5% w/v.

The antioxidants solutions may be prepared as follows:
- Powder or liquid weighing
- Dissolution in water for injection, for example about 80 ml
- Addition of water to predefined limit, for example till 100 ml
- pH adjustment with NaOH 1M, for example to about pH7.5



conprises Pol or a derivative of Pol such as RT or an
i mmunogeni ¢ fragnent or derivative thereof. Particul ar

wo ea@goerTis of RT that are suitable for use i n PGIEFEP2008/067945
invention are fragnments in 8hich the RT is truncated
at the Ctermnus, for exanple such that they |ack the
carboxy term nal RNase H domain. One such fragnent
| acki ng the carboxy term nal Rnase H domain is the p51

r i erein. .. i . .
in it SO O SRR aPop SRl Biio RERERRG fprention
as deserilexdargpdin, the Nebmalkbe arfulp EhglMNefThe RT conponent of

the fusion protein or conposition enployed in the

invention optionally conprises a nmutation at position

Inéﬁéaﬂ&&mﬁﬂﬁhﬂéﬁgp%éﬁy_ kgﬁwh&dgtrains ot her than

HXB2, such that t nmet'hionine 1s renoved by nutation
to anot her residue e.g. |lysine. The purpose of this

tation is to remve a Sit i serves as an
In R BB s S B eanfartion i keI 2 G Ee: fgpexample,
fulBYSLRTFRT aling2 RispQARORent al so, or alternatively, may
conprise a hut ati on to renove the enzyne aCt|V|ty

(reverse transcriptase). Thus K23 1nay be present

in AR S B0 Bl SR Y5 i i+ Gae or

imadiogealk feadn@en@BERYS. AncaeIsh totktruvitE B2 B4g PEBESUDS at el 7
RT because when the antigens are exgressed alone in E
Gag gpmpeyeant atic seraspted Sy ghleatt ope urthes RIYranfagen er igpawogerc

| .

o iR GSh Ak NP B BT B ARRARGIEAR oA O UATIAR thoreot.
referred to herein as F4) 2. p24 - RT* -Nef- pl7 3.
p24 - pS5IRT - f- pl7 4. p24 - p51RT* - Nef- pl7

AltP’élﬁFl‘é%l@ﬁtl%O’Fesz‘\l'\rE%P’&ﬁibﬁé’%@Qg%ﬁe 7658 to Iysine In one
aspect the fusion protein is F4. In a further aspect
of the invention the F4 or other fusion protein

In sphen gedbodmenb theqlobypepadd gonstred eagldyed as thiesnvention further

uri fication and/ or retai desi r abl e bi ol i ca
coprias Pl e desitrupptiel sish SaRT OF ahiTBHIQeS et or
derb @k MRRIEh Phidic LD fra SAERO SV RMItEA aF OfiitaBie FbMksBliA HR ifVention
treatment with an al dehyde such as fornmal dehyde or

aredragmehtsah ydech tha Rdnis tagersed atithe Crtersiinws, ferexeinple sach that they

co, Mwherein t olynucl.eoty de encodi ng,sai d praotein
ek ST Eral RSO L RO REGH T RghAR 1 AR RE BLLD
terminal Rnase H domain is the p51 fragment described herein.

The RT or immunogenic fragment in the fusion proteins described herein may, for

example be p66 RT or p51 RT.

The RT component of the fusion protein or composition employed in 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.

The RT component also, or alternatively, may comprise a mutation to remove the enzyme

activity (reverse transcriptase). Thus K231 may be present instead of W.



An i nmune response may be neasured by a suitable
i mmunol ogi cal assay such as an ELI SA (for anti body
w0 e@posses) or flow cytonetry using suitabl e SPEI/EPIVG8/067945
for cellular markers and cytokines (for cellular
responses). The pol ypeptide constructs of H V antigens
enpl oyed in the invention are capabl e of being
expressed in in vitro systens including prokaryotic
] n.
In ﬁ%%h%]&gl%g %ng §(e§1 fﬁlg i a\fenf\gl}’ ?@.&C%%t%ﬁ@%s%@%‘ﬂ S%’d RNt B{%y be
adxfls:a&ims:n@@}cai tdasduberieira p%yrebﬁies eeldT eeWuemWﬁeqpmeaﬁ&gbns

in a sel Xpressi on syste t hat |s t he e

are SXpreaTed afwean §u5@f Bifter 5¥prsmmr?n% thaeofRih é@r%a?raﬁ@- of
a crudeextract fromthe expression system The
presence of the fusion protein in the crude extract

Partiamlabeonyzrass redrdiyg cothe éntehoomaincheatise ®lowires runni ng
on an SDS gel, coonassie staining and checking the
appropriate band by densitonetric neasurenent. Fusion

1. prop#d DRTaﬁN@fﬂPW(JIQ feR@red Y 8BLinoR lﬁlge for exanple at
| east 50% sol ubl e, such as at |east 70% sol ubl e,

2. parp%%uBéWPyNgb@@gbluble or greater as neasured by the
tech b herein in the Exanples.

3‘Tecﬂ gng %ﬁﬁ%ro e solubility of reconbinantly

4. expggssgglmTﬂtmbﬂspave known, for exanple in

prokaryotic expression systens solubility is inproved

* rgpyescathdy T mgthiepingserpepteLiodydRe whi ch gene expr essi on
IS induced. Immunogenic fragnents as described herein
will contain at |east one epitope of the antigen and

In chiespexy thd Msianpr@einiicF4y and are capabl e of raising an
I mmune response when presented in a suitable
construct, such as for exanple when fused to other HV

In @Hﬁ{hgﬁg% gc of %@ﬁ%ﬂtﬁﬂ tROF R oFSHhEi ) 10n&)p@celln &yed may be
respons eing directed agal nst t ativ ntlgen

chefiyipal batirdaged thassistrpundiggmncantfoagorentdis deorabhi inolagichemepertics.
20, for exanple 50, such as 100 contiguous am no aci ds
fromthe H'V anti gen. The conponent may be provi ded as

Suifablld Shéinflcd] ArchtmhcRtd 1981ud$ @er@iﬁﬁ@hﬁaﬁ’&l @%o% anti Wi FH08&Sylation

or as a freeze-dried (lyophilized) cake nponent

or @Qﬂtmmtawﬂomalﬂm@n@uds@ﬁef@trn@lﬁdrﬁe i0g ghitaddéhydel as a
liquid formulation conprising: a) a fusion protein as
herei n described, b) optionally a liquid carrier such

In &% Mpé thd REkioh @r&eﬁmpﬂmo@lﬁ@efe}n the poBRutletididen@8@ing said protein
sel ected from gl ut at hi one, nonot hi ogl ycerol cystel ne,

or pagtbeserf basdiesn sedasrontinkiget-es t her eof .

An immune response may be measured by a suitable immunological assay such as an
ELISA (for antibody responses) or flow cytometry using suitable staining for cellular

markers and cytokines (for cellular responses).

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

Advantageously they can be purified by conventional purification methods.

The fusions described herein may be soluble when expressed in a selected expression

system, that is they are present in a substantial amount in the supernatant of a crude



Liquid formulation in the above context can refer to a
bul k product or a conponent of one or two doses. The

woO papaiogh7ior nul ati on may, for exanpl e conpri se BCEHEBEN08/067945
such as saccharose, dextrode, mannitol or fructose,
particul arly saccharose. The anount of sugar may, for
exanple be 1 to 10% by weight of the final fornulation

exteage fomsthg expyessmnviysiems uldts pagsenog offthe fuston nrefgingin the crude

l.ati ; ' ipi

exti P P TRy oo A S S AP I b LR ARBDS eel e

cooti3sitcGtadilfg aiMd shecking $hSGPrapfataddnd pardenhsiton@dttiy mic@surement.
provide 300 nMin each final dose. The liquid

Fusiof profeans 3s50ie 191 thenyerinn e fof cXpmpisat figstafenpolublgrsuch as

- b [
B L A S Ul
descebd/heae iditemiaenpesetcab@tjies tacnpioye faubidxpofrceombinantly

the range 0.5.to 2 er dose ch.as 1 to 1.25 nM, ... .
exeed BOYAPT 975 KBOWROOT BT mIRATRP R RS Stpgession SHaSS elpbilicy is
im90 b PlonRRnTRYC @hipGrGRTRY hFih BelONGHANA il ant

or exanple Tween such as Tween 80. Suitable anounts
are in the range 0.005 to about 0.05 %W v such as

0.012 t0.0.015 9% v, .particularly 0. 012%W v in. the
mgspgnisc e PR e Lo gl fitiobe Rt e
antiiRWRME displaly HIY drti@ugibity bitbdre chgabld\eRai sHBYanGaitidicFesponse

resi dual peroxide that catal yses aggregation and/ or
whes giesritied B witably sonsituich svch adonenaamdowbey fusedtagther HIV

C - [ I10F -
o Q1 5 R0 RGLEAHO0 g YRR R OB B e
antgeAP Mypealphoephmaiumo & Jragueilts asntsiadit leastPoosphat@plcf50r such
exanpl e between 1 and 50 mM for. exanple 10rM such as 4
as Hi0 eonfignausaning agdsdipimihe HEVetigen dose. The 1 qui d
formul ati ons of the invention nmay al so include trace
anmounts of other conponents, for exanple which may be
The esipereht map be pheidedrag fdicuid fongulptiot deisgxafnple @xanTpir éwo doses

tri .. Thus i.n ope aspect there is provided a fina
OY%U1&ﬁggk%@ﬁgbﬁ%WFZ%gfﬂﬁiH|v vacci ne conprising: a) an

i mmunogeni ¢ fusion protein conprising Nef or an
i mmunogeni ¢ fragnment or derivative thereof, and pl7
CoagyngndFomyato®ng or i nmunogeni ¢ fragnents or

derivati.ves. t her.eo er.ei-n n _bath .p 17 and p24
In (t%egasgerctet tlberree is é)ﬁ?wﬁ%c{e e}seay\ﬁ]qulg form\{\l'{i]a%on cornprlgmg.
a) a fusion protein as herein described,
b) optionally a liquid carrier such as water for injection, and

c) astabilizing agent selected from glutathione, monothioglycerol cysteine, N-

acetyl cysteine or mixtures thereof.

Liquid formulation in the above context can refer to a bulk product or a component of

one or two doses.

The liquid formulation may, for example comprise a sugar such as saccharose, dextrose,
mannitol or fructose, particularly saccharose. The amount of sugar may, for example be

1 to 10% by weight of the final formulation such as 4 to 5% w/w, such as 4% w/w.



Is at |least one HV antigen or inmrunogenic fragnment

between them b) a stabilising agent which is an
w@niovogi7dant contai ning a thiol functional groRQI/EPINS/067945

exanpl e sel ected fromthe dgtoup consisting of

gl ut at hi one, nonot hi ogl ycerol, cysteine, N acetyl

cysteine or mxtures thereof, c) 1% wv or |less of a
Th%gﬁmiﬁiéﬁﬁﬂéﬂl@lﬂﬂﬂﬁ& dort cxagplo@mnrse A50NIRRA SRitabiQRMPYYS @l

- [

arefite b Py Qarh g L0030 40P AR A2 375 s Bty o
profvaferidi0ahVon cacicinadidoge.t o the invention further

conprises a preservative, for exanple thionmersal. This

may be a requirenent when two or nore doses, such as

. ¢ ' . . '

T e L PR FopbRe! ikt dor HHBGHL DR acid
trisodtuenshétdntabic nafl soditim salt, dexasse, brmcthSHigr @fDTA ditodium

rel evant. nol ecul e. Final bul in.the conte t hj
(et i s A saciah 1Oh cpTe e AER Qoo b P dogggpch as
1 t®1 RS mAXFdrRE @R tPptbvid8NehRH po¥ fithl dosBOt i ncl udi ng

adj uvant conponent's/ exci pi ents. The bul k aspect refers
to the presence of nore than two doses in a given

cont.ainer.. Thus final bul.k is the. forsnul ation
Th BT e AremBie par GFis Rt Rggple Tween such
as BEEHVENT Saadlcheime i i @dhge 0D 5i oAbyt %dos 8gch as 0.012
Purified bulk is intended to refer to antigen an

to QP hi e/ v.adeetiglasht 01 v/ veindhp fiealghops-f i ed anti gen
suspended i n phosphate saline buffer. Conponent for a
H V vaccine herein refers to one or two doses of
Thaltvcgeis adlasd olaebitisipg egdnt.c Biopenanit $s thexght viehit mg: Tween may
adj uvant excipients. | n one aspect of fhe jinvention .
contya residyaf pargxigg that P%taf@/ﬁmwa 1o %I}?éorf%graé@a%o £ ppfigen.
Admté%e%wls&mﬂun@i%xﬁ%%%é&ﬂ% 0 %IQé)in%nt%QQMQOu%IﬁQQ' H&ch this
sulfite 10MM EDTAImM residual Tween 80 at pH 8.5
rea@in@n. i nventi on al so extends to a liquid fornulation
conprising sulfite but further conprising an
antioxidant with at | east one thiol group, as enpl oyed
Thé Nqhil FoRNBHRIM thiky £88 L& ApristHhoSitatd (PO af 96di8N3IHB fhate, for
be present at |evels of 1% or bel ow, such as 0.5% or '
cxdpeplonectwean 1 japd bamN for agenpic banbhguck apéer aimM soctoswd oM in
thekhela?wsgwlw or wv) In one enbodi nent any resi dual
su |?e'stabilizing agent in the bulk purified antigen
(the latter being a conponent in the final bulk) is
removed to provide a final bul k wthout any

The liquid formulations of the invention may also include trace amounts of other
components, for example which may be residual from the manufacturing process, for

example tris HCL.

Thus in one aspect there is provided a final bulk or component for a HIV vaccine
comprising:
a) an immunogenic fusion protein comprising 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,



residual sulfite. In this aspect the final bulk wll
have a sulfite content |ess than 0.05% such as |ess

w0 ban/of70d% , particularly zero. This bul k mayPGBEEP2008/067945
freeze-dried (lyophilized) 12o provi de cakes for
reconstitution with an adjuvant. In one enbodi nent a
human dose 500 ml for cakes reconstituted with 625m

3P adjasiEnlisiepagant which iran aigioxgdagpeengainiae @rthiobrmcetogal group,

Ar gi ni I i.ne.:0. 5% ;

di Sodi@%ﬁ%l%@@a%&%_tﬁ%@&%@%b%géﬁ%Y@@m

Resi duabndbhidglyterOl, 2y{twhe N-hegoinsiicinttoe tniwiids tackcofy ant
but if reconstituted wth water for injection then the
FPS-I i s Igpvanstessolm) noprignigugactire final 1 quid

f(gr rrulz@toitgqs@gﬁ\qr&a,}g‘hﬁn@ddi tion of liquid adjuvant
formul ati on maybe pH 6.50- pH 8.5 such as about pH

®)5. dutto 28 nM»fa/cheldtidg 4genanmod her enbodi nent t he
final bulXk i iyided into individual vials containing
dhe or! ?@frﬂﬁé’g%\(’&} °fiquid formulation. This Iiquid
formul ati on may be reconstituted with adjuvant as

descri bed above or can be freeze-dried for |ater
In greppent itharoinmengntidy afftral fxmmsitien adjoudiagto de imensen fusther

i nj.ection. Thus ithe liqguid for fion . my conprise
cor S i nf ey AV fhikalrp o L™ Il il T < OMRp it Gyhen owo
or BBENIA3Ss, Wadhess MQioséNhRGupplied tBidthgeneral Iy wil |

contain all excipients, tor exanple as for final bulk,

excl udi ng adj uvant exci pi ents/ conponents. The pH of the
F ‘. : . < he. i :
A IRl AR SR e MU o
lealteyncF-SH @waprinl e pittvGnOMhoteouleH 7. 00 such as about pH
6.1. In one enbodinent there is provided a final

liquid antigen formulation. Final liquid
Final bulk in the context of this specification relates to purified antigen, carrier and other

excipients but generally will not including adjuvant components/excipients. The bulk
aspect refers to the presence of more than two doses in a given container. Thus final bulk
is the formulation containing antigen and all excipients but minus adjuvant and before

division into individual doses.

Purified bulk is intended to refer to antigen an minimal excipients, for example purified

antigen suspended in phosphate saline buffer.

Component for a HIV vaccine herein refers to one or two doses of antigen and all

excipient components, excluding adjuvant excipients.

In one aspect of the invention the Purified Bulk is produced in the following buffer: Tris
10mM, Arginine 400mM (100, 200 or 300Mm), sodium sulfite 10mM, EDTA 1mM,
residual Tween 80 at pH 8.5.

The invention also extends to a liquid formulation comprising sulfite but further

comprising an antioxidant with at least one thiol group, as employed in the present



antigen fornulation in the context of the present
specification is intended to refer to |l ess than 10
woelowesswurh as one or two doses of antigen w t PCHEP20081667945
exci pi ent ot her than adjuvadt conponents. Thus fina
liquid antigen fornul ation and conponent for a HV
vacci ne are_used interchangeably herein. Vaccine (or

inveptigq. ThecwifHe nfagy o exampla Pe ipreseeat yrlsexktl Yoor kefgvs, such as

i : . § : . A o :
0 sTRENI LR B4 AL LSRR Pl Qo AR O
liquid formul ati on plus adjuvant conponents or

| yophi |l j zed anti gen reconstituted with adjuvant, as.
In offsisRpsdirgen any ediie! @ﬁfﬁ@&r%fﬁm& HsPEin; the gvlgwaéad gntigen (the
latet Bthe ¥ BGGhARnf A ALIAL RM0AE RAR bibvidie, fufhy 8R! Pihout any

Fi nal " for ation herein refers to a formul ati on
rescioat sl fite ndn tolid aspbe tineted datkywildeste asudveponentass than 0.05%

i ncl udi_n j,uvant. conponents. It nmay be advantageous
ﬁﬂ%&5$?69ﬁgéﬁ?ﬁg’9 8?%ﬂgﬁﬂpnulation as separate
conponents, for exanple in tw liquid formul ati ons
(liquid antigen formulation and |iquid adjuvant
Thisdwy befrpeierdrddoahidized)db praradeeakes foheccanstityeon wily an
athMg a longer shelf life in this form in conparison
WE™ form where a vaccine fornulation is provided with
all the conponents present (including adjuvant
conmponents). Liquid conponent including for exanple .
In pnembedimpihvdrmmancsioses Pt ibier aakes reeqostitated N@ﬂla@éﬂgt)f adjuvant
Cmﬂﬁg%%.4oc. I n one enbodi ment the antigen and
stabilizing agent according to the invention are
FA yophi l'i zed. 1hdxmo@ug | yophilization may require the
saRfigsgace of aosugar or other excipients, for exanple
as |1 sted hergjn ch as saccharose. In this

i
Arl]%?inent one Of "nmore of the final bulk fornul ations

Ngsser ¥t herei’® Wy be |yophilized with a

ERT Aplisadrimgagemy! enpl oyed in the invention, for
Texangl e N acdtyl2%wat ei ne, cystei ne, nonot hi ogl ycero
pOY4 m xtures thgneof, such as N-acetyl cysteine,

Tﬁ¥ﬁg§ine or qggg&f'oglycerol. Providing a | yophilized
roduct may hav e advant a 0 oviding a.
: Uhdt! s %éw@e%f%v%ﬁws{i WA BERE L of

conmponent th ’ T T )
time, for exdaginetifufpdowigpapics & inigctzpnfthemtheptyigi d
pHor nul ati on. aboltybphi | i zed product as descri bed herein
IS nore stable than a correspondi ng | yophilized
product absent. a stabilizing agent particularly when )
The¢ pl of the final liquid formulation before the addition of liquid adjuvant formulation

may be pH 6.50- pH 8.5 such as about pH 7.5. such as 7.5 +/- 0.1

In another embodiment the final bulk is divided into individual vials containing one or
two doses of liquid formulation. This liquid formulation may be reconstituted with
adjuvant as described above or can be freeze-dried for later reconstitution with for

example adjuvant or water for injection.

Thus the liquid formulation may comprise said antigen, stabilizing agent and a liquid
carrier, such as water for injection, but generally will contain all excipients, for example

as for final bulk, excluding adjuvant excipients/components.



antigen is present in a "high" concentration/dose, for
exanpl e doses over 50 ug such as 60, 70, 80, 90 or 100
wa@igooonseTey e. During | yophilization the effectiRET/BPIOSI067945
of a conponent in the formitati on may be reduced,
whi ch nust be taken into account when preparing the
product. Thus when the termfinal dose is used herein.
The pHof ther ispenstigited foapriatien pesordingtd Ba invsatiembefgreghe addition of
. T S t f f
hqlglg%ﬁﬂlﬁé#t Ittn‘ﬁﬁ:ialt(ii r?la H% tf?lg&fam%l%é q%/() t{)g)% %80 I&}{:thoas about pH
6.laccount any Ioses as a result of |yophization. The
invention also extends to a pre-f Iled syringe
containing a final liquid fornulation or a) a liquid
In GRS ekt QRRE ﬁ%rﬂ%d&@g AR ?df‘ aﬁ%@ ifgrﬂlﬁ'gidn' @uﬁlﬂ liquid
agent according to the |nvent [1quid
antggth Goamtlatfomrimiheaddnoaxt oiNhe prestet $y¢1ﬁn£gﬂ)n05) nitaided tarefer to less
| iqui d conponent co | Si an ant.i and. st b||| i ng
thay oSBT S T O A58 TSR A b Rerraciegi et oot
adjRv Y cé@péndntsnal fornulation for admnistration to a
patlent The pre-filled syringe containing antigen and
a vial containing adjuvant nay be provided as a kit.

atlvel t he uvant fill
T 0 DA en WA Bubh Eud et 5® s IS ko iR
int&¥ldn@@ebly Berpimovi de a final fornulation for
adm nistration to the patient. The pre-filled syringe

contai ning the adjuvant and a vial containing liquid

Vaglg{\é @)F %H?LVS!CXI?Q?éIJH‘hﬁﬁ%H {H fhg & tgﬁy ftfﬁs ?ﬁ&‘{ﬁ&ﬁgn A5 f%rrnulatlon

|ns ance e antigenis
suitapltepiot Injeteid) intbe hadjaud\patiént iand h{ag fslyebdangﬂae eanfibs ligaed
to reconstltute the antige the vjal and thi , ,
ForpRlIoR & MR T SOBFPOBSHS OF ﬁp@@ cif ailie OB RN P adjuvan,
asﬂﬁﬁé g as required and adm nistered to a patient.
rnatively, a kit may be provided with a vial pre-f
Iled with adjuvant and a separate viaI of lyophilized

antigen.or |jquid ant,i ccordi t he i nventign.
in SReritiRtnheta o Bk 2R e ARG 05, Emhign et i Bao AR
inve@ 1 Fih A1 fHEn Ba EHMROER RéfeRlto G FFMARAEIndnHERE il Bk dclessary
the invention. The invention also extends to a process

vadegie doppenerys mcluglong asguvept ewnyinghisg; a) a |iquid
anti gen conponent according to the invention and a
l'iquid adjuvant fornulation to provide a final vaccine

It i SUs adantapsul kdglovilieake edcci@E6inMEatidn as separate components, for

example in two liquid formulations (liquid antigen formulation and liquid adjuvant
formulation) in separate vials because the antigen may have a longer shelf life in this
form, in comparison to a form where a vaccine formulation is provided with all the

components present (including adjuvant components).

Liquid component including for example liquid adjuvant formulation may require storage

at about 4°C.

In one embodiment the antigen and stabilizing agent according to the invention are
lyophilized. Adequate lyophilization may require the presence of a sugar or other
excipients, for example as listed herein such as saccharose. In this embodiment one or

more of the final bulk formulations described herein may be lyophilized with a stabilizing



two final doses of vaccine); or b) a |lyophilized
antigen fornulation according to the invention and a
woO 2apaiogh7adj uvant fornul ation to provide a fi naPCT/EP2008/067945
vacci ne. In one enbodi nent 18nsiliconi sed gl ass vials
are enployed to store the final bulk. In one
enbodi nent 3nL siliconised glass vials are enpl oyed
agenp emplowediniha gnveRBorn Al eyemp plahe¥stears 6VHFIAG to the
[ [ .j.nal i f [ . pect
ooy R ) F i P A T ST B P o R
moaottpphetolf or mul ati on according to the invention or
vacci ne fornul ati on according to the invention is
anmber to protect said fornulation fromlight.
P R PR oD AR SRl that i
vergitstabieaet lamgependds dfgirhit, Yoaexaimpdnis, cofmparisooaiopl fenal heuikT,

may be coded by a,codon opiin zed.sequen in the
forfa R Pagop e pratar & fesoBbyl haen 4L B Al e oen
cortRpbidigE N ob RilizEX PloBE& a8 nt B s@bIB T8k fh@t‘f&l‘lﬂﬂmﬂén the

expressi on system such as E. coli. Ap51 RT pol'ypeptide
antigen depricseant inve hipler eapcegratignislobesy mercdxemplcdtosenesd PAggistch as

{] I 1y g0don-optimzed for expression in a
6Q§@F?@gﬁgnéQ§P§§§P5ﬁasysten1 particularly a prokaryotic

system such as E. coli nay be used. The p51RT
pol pegtjde or poal ynucl eoti de nmay be used alone, or in
Dugiggrbionatlizatomihe §Tacths apnaist plrecrpqnent/iniee femukagion may be
ot . . o
OB B ACRAS PR Ho B B, ALl v
ter@dinal desess use)l herediv thdd rederatacovguoictfomnul ativrpintiading at he

unpurified polypeptide; ii) Subjecting the conposition
recppstifyteq dosesuptglie Bh%gﬁf%ﬁfi%‘ﬁﬁt@t@?éﬁé ;patlffr}t,)tﬁasngy Gikang ipto

accg)ﬁﬁtba% HEs dah E&Qltbﬁ‘g’o@ﬁ&)ﬁ@&ﬁ“ de; iv) Performng a

uf fer exchange ste o provide the protein in a
suitable buffer for a pharmaceutical formulation. The

car boxyani dati on may b rformed betwee e t )
T P P40 B e TR ESy ARt ft hpid Srrmyation or
be perd IRfuiEeoisdidt éMNRERL thBhfl§zen and a stabilizing agent according
to the invention, or

b) aliquid adjuvant formulation.

When the syringe contains a liquid component comprising an antigen and stabilizing
agent then adjuvant may be drawn into the syringe to provide a final formulation for

administration to a patient.

The pre-filled syringe containing antigen and a vial containing adjuvant may be provided

as a kit.

Alternatively, where the adjuvant as pre-filled into the syringe then liquid antigen may be

drawn into the syringe to provide a final formulation for administration to the patient.

The pre-filled syringe containing the adjuvant and a vial containing liquid antigen or

lyophilized antigen may be provided as a kit. In this latter instance (ie when the antigen



In one process no nore than two chromat ogr aphi ¢ steps,

are enployed. In one aspect the invention provides a
woredokosh7ior the preparation of a final bul k orPEI/EP2008/067945

vacci ne conponent as shownl1pn the follow ng flow

di agr am Conposi ti ons/ Met hods of Treatnent Stabilized

~ fusion grotei ns according to the invention my )
is Iyenhaliredh theradivantdn dhoryripge 62mbr wed do constitute e atigemngthe

' bl ' ' . LV fusi h .
vieg g B R R R U e bR o e A B8 iy e an
adrhiméstérod @nd patent.and/ or  viral vectors such as
adenoviral vectors encoding one or nore H V antigens,
particularly as described herein. The pol ynucl eoti des
AlfIRYDE Pf 6858 bWpkdVidbdd0¥h Pliaf %@ﬁl'le%t%iﬂ?gdjg%ﬂt MR ¥ separate
syste known”t o those of ordi Rary skill 1'n the art,
vial oCllyophihgedantigen or laqiid aetxgenessirdmgsy gteameensiosh as
pl asm d DNA, bacterial and viral expression systens.
Nuner ous gene delivery techniques are well known in
Thé B cAtidn alSHERRS tb ARSI Prdbd2eo %ﬁﬁiiiiﬁggco bhent or
Rev. Therap. Drug Carrier stenms 15:143-198, 1998 and
compdseiramaseerdoig tedhe eewtion. Appropriate nucl eic acid

expressi gn syst cont ai he.necessary DNA.seguences
g SROEREH SRR ¢ R Pe R B RSB e
pr ogptAiquad BntiRh FbM@bhdig aSdoddiag Yo th¥heRntibie aRKPTi§Si8 laBftvant
systemis a reconbinant |live mcroorgani sm such as a
vi rus fermyaiéensioinipyide péinglevrscige (jush ar erg fig Jogpeof vaccine or
i nsert i f the live reconbinant virus
or ba(:t?grqd&%&s}eggggﬂ%gﬁggr?&)and in vivo infection with
t hi B) ld lyephiBaddamtigen formabtioh acdondivg wothe Xipreagsn amd ofiquid
the antigen and induction of | ne. responses. Viruses
and badiwrntforagtienio RTHYléieﬁlﬁJ‘rnﬁnEgaéC%lPe for instance:
poxviruses (e.g; vaccinia, fow pox, canarypox,
nodi fi ed poxviruses e.g. Mdified Virus Ankara (MWA)),
In ariephmabvidimasig singiSicordiddsglass vieds arSempldgied Fo stost th¥/ifinalshulk.
Venezuel i an Equi ne Encephalitis Virus), flaviviruses
(yel l ow fever virus, Dengue virus, Japanese
In SRCAREAhEAtS ML §ilSoniscAABNR Vidl {58 SmpRfled PordnRehiAl 8 antigen
virus, picornaviruses (poliovirus, rhinovirus),
corhpeneat\icearding t¢ irineaition oz dvelevacqing flymugation, norbil | i
viruses (e.g. neasles such as Schwartz strain or a
strain derived therefron), Listeria, Salnonella,
In &t GpEdt af tH¥GhEHEbh the BUSemPBEE to/§tbIBS c@nporRaciothuRtion
can be virulent, or attenuated in various ways in.
accoFdiag ta the HBICAtion P4 Vascing &xTidadion Ageqidinigrin sherigyention iggmper to

proltécY?%X?&h&ﬁatioﬂ%dfﬁﬁgﬂt@r exanpl e Ad5 or Ad35 or a
non- human

Expression

Polynucleotides may be used to express the encoded polypeptides in a selected
expression system. At least one of the HIV antigens, for example the RT, may be
encoded by a codon optimized sequence in the polynucleotide, that is to say the sequence
has been optimized for expression in a selected recombinant expression system such as E.

coli.



originating adenovirus such as a non-human primate

adenovi rus such as a sim an adenovirus. Generally the
woe@vosE1are replication defective. Typically PEEER2008/067945

viruses contain an El del ettvon and can be grown on

cell lines that are transformed with an El gene.

Sui t abl e sim an adenovi ruses are viruses isolated from

A mlikbaslyeeptidepr gaitativa thareates a palayciroiédaengedipg i, optionally
| . 60 : . .
oy BARAsAy P s I Dbl POeEh Snefr R Rly f prokarvoric

systay euvhi BIE. cdhemg béegédrs can be mani pul ated to insert
a heterol ogous pol ynucl eoti de such that the
pol ypepti des maybe expressed in vivo. The use,
T ey oA TR RO L £ N LR PP gination with
pol®B¢0ul6 bd polyihdeaaleposstiicons of the invention may al so
i nclude other HV antigens in adm xture such as gpl 20
pol ypepti des, NefTat fusion proteins, for exanple as
Prél@ssesi bed in W09/ 16884. Preparation of NefTat fusion
proteins and al so gpl 20 pol ypepti des/proteins is
A pidwespligeds daseviddicrda g, for axamile dapodfiiedkby a gpsice® which
CmﬁoLygeptide/protein IS in adm xture in the fornul ation
RS ding to the invention. Vaccines enpl oying
conmponenpgvadif@h dbmMfodifort Smprivvigntht anpurEiediRIHRpddd; or
prophyl actic and/or therapeutic 1 nmunization
agaiihst / Pabjceing theegraposiiqugo ap kepstityaIchranjategrgphiqpieps;
i nventi op,..f: e ' . .any aspect as
desgpibeQpﬁg%ggﬁgﬂ?%9¥hgsﬁ%%3§§% ?ga% a vaccine for
pr ophyl abtifendnga dbuffeheichpidistep to pravideztht panein in a suitable
gainst/for HV and/or AIDS, particularly HV. Vaccine
bufg?%ﬁ’éﬁ‘ BRarBrCsicyldREPWAign. descri bed in New Trends and
Devel opnents in Vaccines, edited by Voller et al.
Uni versity Park Press, Baltinore, Maryland, U S A
Thd eaBoxyEnudgs®nlnadyi npenfarined bétivses dreewoichratesegraped stepor The

xanpl.e,. by Fullerton,. U S. Patent 4, 235 877.
car BT B b BTTrered g S istigs | o
di scl osed, for exanple, by Likhite, U S. Patent
4,372,945 and by Arnor et al., U S. Patent 4,474, 757.
In arieepragassne mefc heoted ahiomatqmanhacsieme ageswloxydsel ect ed
as an anount which induces an appropriate i mmune
response or i nmmunoprotective response w thout

In &ieORpédt CaNhy RN Pread sl dr@ctBbd esitthe pRpaniRdEaf a final bulk or a
vaccl nees. Such anpunt will vary dependi ng upon which

VacSHCORIPENE i plenyahin the &llomane Howrkegrse vacci nati on
regimen that is selected. Generally, it is expected
that each dose will conprise 1-1000 ng of each

Copiposigions/MehoéxefiiPreatide00 ny,

Stabilized fusion proteins according to the invention may co-administered and/or co-
formulated with:
e one or more additional HIV polypeptides and/or HIV fusion proteins
e polynucleotides encoding fusion proteins employed in the invention, and/or
e viral vectors such as adenoviral vectors encoding one or more HIV antigens,

particularly as described herein.



such as 3-100 ng, particularly 10, 20, 30, 40, 50, 60,

70, 80 or 90 ngy, especially 10, 30 or 90 ngy of the
w@oiogpeErtd de fusion (also referred to herei n aBCT/EB10081067945

protein). If gpl20 is enpldyed in adm xture in the

formul ati on the anount per dose will, for exanple be

| ess than | OOng such as 50ng or |less particularly 25,
Thopolynecleatiags mas bepraseill widhip amy of wrarietyaf delivaryasystems known to

. r p
thol BB E, BS AR RPN Pl oSl 5y gy
plakiilDE A, @sqeried @8d ivitalsdipieRsivs sysdrhoViNinge@0s peretdedivery
i nat i bj. ect [ t i t 4,

teclfige a7 well kgovm o} hp Bt T 43 GrapF G IRBLRS RONHEL & Tt Kév.
Th%@.%%%?ﬁé‘%%@%ﬁlsqgﬁﬁf%i, DodR frdr EReEncAs cied tRercif. 8

9, 10, 11 or 12, 16, 20, 24, 28, 32, 36, 40, 44, 48 or
AppfdpweeksicleAl 4ot eratréss®inysystoins ecartsinthyneceseiwBNaA $egostces for

in abaut, 4, 5, 6, .7, 8 .9, 10, 11, 12, 16 or 24 eks,
CXRLPRYIOR 18 ﬁfbf‘s@alﬁ%@u@eaé&wa% SEYPORang TermIppgte Agnag). 1

16, 20, 24, 28, 32, 36, 40, 44, 48, or 52 weeks. The

final vaccine formulation of fusion protein suitable
Whcorthaenpressionsgsteons rdcomborapt ilsemeniorginismntuch as a virus or

Adi uvants are.descri bed.in neral in Vacegi.ne. Desi .-
badffH LR Bl ISR GBS bRt DL Rle o B aF L TnBTRofbifant
virg 6t ietviam,. 1RbQMHBNRNE S5 vivDee kit 89DliveSkictor iR lead to in

adj uvants include an alum nium salt such as al um ni um

vivpgiRessieieofhe antiaen snd mdyRbeppEmmuIsUEsnRasesal\gBispiean bacteria
useight th?sgplgﬁésg'favé‘%or Fﬂs@é\a&[ 9&&%5%0(5. g”@éfcc §a. 30w 3% OBl Box,

suspensi acyl a rosine, of acyl dted sugars,
modiled ok cialidey ¢ @ Muidi ftodi iald Aniches (M&WA) % @tphaviruses (Sindbis virus,
po#ysaccharides, or . pal yphosphazenes,. Iné@he-
SeinBriiArey iVarisof CtorECliateitncocaPsts aBTus). by iaisgs (yellow fever
virk$ ﬁﬂ%ﬁ%%et Vifll}, Yapaldi€ ei’l‘@s‘gﬁ@l_it‘is”sq{-lféﬁ SdénRAREA! %&b-@sso%ﬁ'ted virus,

résponse. The manmalian i mune response has two key
piconapoues ([mliovires, munoyials) rhegponisescatdrictle meick viredictd) ed

response.. The hunoral r onse invol ves. the. eratiaon
o s (e g S EoeH SORARECHAM GHe B R og Heretort).
ListMal 98MohOUMMSHiRelfahBYisqrR, BREE | ThGe virRE 8RY bacteria can be

neutralising the antigen and favouring its subsequent

virgleeiaprugtteaudyd & prooeseys mvelvi tagbimhbye vascings.t hat are
ei ther cytotoxic or phagocytic. B-cells are
responsi bl e for generating anti bodies (plasma B

Adefdvim} forase Weh livasedie idelnge foreunaprgidsadr Adssralnon-human
menory (nmenory B-cells), i.e. the ability to recognise
originatifig 34GBPVIEBHECH e BOTRhyraRN Piimate adginydy sughgsiasiggn

RS YRRLTA LORTOR B ALALH, [ ERANS s e
cort@hlas E1 deletion and can be grown on cell lines that are transformed with an E1
gene. Suitable 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
(WO03/046124) are preferred for use in the present invention. These vectors can be
manipulated to insert a heterologous polynucleotide such that the polypeptides maybe
expressed in vivo. The use, formulation and manufacture of such recombinant adenoviral

vectors 1s described in detail in WO 03/046142.

The compositions of the invention may also include other HIV antigens in admixture
such as gp120 polypeptides, NefTat fusion proteins, for example as described in WO



anmong which are the T cells. T-cells are divided into

a nunber of different subsets, nmainly the CD4+ and
w@D@9/0807¢el | s. Antigen-presenting cells (APC) BUL/BEPZS8/067945

macr ophages and dendritic dells act as sentinels of

t he i mmune system screening the body for foreign

anti gens. Wien extracellular foreign antigens are
99/d 63 % t Reapasstionred Nafhetsfesian prajeins aed dspialgd pplypspiddes/proteins is
descab@glinfWd) 0i/swsi1de t he APC where they will be processed

into smal |l er peptides. These peptides are subsequently

present ed on na#or hi st oconpati bility conplex class Il
In gnermmbadymers|epd yeeptidp@raefeinfig teadsfix tuieinApciogmatasion
gni sed by antigen-specific T
a“%gﬁ%%%@@?ggwé@%?essing the CD4 surface nol ecul es (CD4+
T cells). T helper CD4+ T cells provide help to

activate B cells to prodgce and release anti bodies. T i
Vapngsemremne FOmBYIeatsagOrangdo i iy ¢ltioReay ks ysae for prophylactic
. . ‘ o > e
o AR N ISR B RS AIDE pelic BN,
when it is presented on the surface of a host cell by

maj or . hi st oconpat, bjlit | ass | (MHC | | ecul es in
Th Ry AL RHEE TP i e abedonats b Geibs g Ranae | n
maREA8turd & H@iching $&r6shyPattiMakd or MREPEkH ESamanibRIoR ZBinst/for

antigen need to directly access the inside of the cel

HIYtahd/oe pdBS oparaeulanlicHEVis) such as it is the case when a
virus or intracellular bacteria directly penetrate a
host cell or after DNA vaccination. Inside the cell

Vatdific giebargesh isgepéraleaseabédinaNsadndperd Ddesophaits W | |
be | oaded onto MHC | npl ecules that are redirected to
Vagdieessetitcdde tllor gealg dimivergipohark Srasy.dialomocplarylaed. 5 S.A.
.arr. . e a
9B R AL Ml Ao KL RS SUE SR 61 T
Patpatr4,2 3388 , Canjsgabise bf plotdime®anddiBmolEcded Isslisksedtfesexample,

lytic and cytotoxic nolecules (e.g. granzyne
by Lakhitsr ¥y Pa%%iglz%?:%wddw Arponst eba ST B4 1.
referred to as cytotoxic T cells. Mre recently, an
alternative pathway of antigen presentation invol ving
Th¢ heotmwadiprgeiofin éxtvaaciet Hodeds saertedyess: amount agmbritduces an

t hereof onto MHCI conpl exes has been desc ngd %nd
PGP M PR RSE BT AADFOCARSIEIONSS CIQHt Stafijant, adverse
sidé Bffects hﬁt’y?@ﬁl vhctihBds) SROK amBentTwilelaBedcpéndihBb 2hos Waktspecific

~ can be defined by the type of response they generate
immghogeniinegmpleyedend the yeepmiation megiugb trag saglectcidocoerally, it is

tide- VHC, | | I Thl  CDA+ . T | 1s. t
e R L R b T I R S
suchles 3- Aol DErRLRNG 10! $0,38Nd, 381 60, F02865¥0 o, &8hdcfally 10, 30 or

90 ug of the polypeptide fusion (also referred to herein as fusion protein).

If gp120 is employed in admixture in the formulation the amount per dose will, for

example be less than 100ug such as 50ug or less particularly 25, 20, 10, Sug.

An optimal amount for a particular vaccine can be ascertained by standard studies

involving observation of antibody titres and other immune responses in subjects.



generally secrete interl eukins such as IL-4, IL-5 or

IL-13. It is known that certain vacci ne adjuvants are
w@ariogarhar |y suited to the stinulation of eitPEr/EFOD8/067945

or Th2 - type cytokine resp@nses. Traditionally the

best indicators of the Thl :Th2 bal ance of the i mune

response after a vaCC|nat|on or infection includes
Folipwiag an prstiluraseraaitonp sultierds Wap ersetvicarpogst irgbowd, hiz 7, 8, 9, 10,

{

11 (r:peéé gopﬁfﬁ%kns 3\1}(%’ %R[B??(%{feﬁtssecgt}% &ospe ﬂ{—:‘& ﬁ[ertelllgﬂ ér‘e € hg 9 10,

11 oh&2, 1e0, 2UgTR 321 36,140, 4)4 4@nirISQ®VEeB$)eCI fic antibody
responses. Thus, a Thi -type adj uvant i s one which
stinmul ates isolated T-cell popul ations to produce high

Al Sty OfibidH b YRRIEH RILMBSHBRCD ST -2k OL0aT 2§ Br 24
ant |ge% v : uces anti'gen specif

weel{mumb@latdjsequent seeemblvmnss:r ass Gothat B, 2t ho, 2R 24 ,29¥p82, 36, 40,
I sot . Preferred Thl -type imunostinul ants which

4¢ﬁ§§o%g§?ﬁgﬁblated to produce adjuvants suitable for
use in the present invention include and are not
restricted to the foll owi ng. Mnophosphoryl Iipid A

Th¢ Anglatec¢ipefamuBtige-obfimeyl pioeth suablsHosphmanisirationwvdl gomprise

ané@ VI%) is a preferred Thl -type inmmunostinmul ant for

8Y the invention. 3D-MPL is a well known adj uvant

manuf actured by Ri bi | nmunochem Montana. Chemically

it is often supplled as a mixture of 3-de- C)acylated
Adiyaels lressdeitad ipiggnegalAn g aceing Diepigh —4he Subusit addjnengd

t hod
ApfiRRtERaind bEPEy DS R, ARRBTERENSH, Rock 18087 105°
the preparation of diphosphoryl lipid A and 3-
| at ed t t.h a h f .
SuGE HERTIS PY g0 SATEA FaS Ut WaBIh o BB elyginium
ph(lﬁﬁg‘g%r ]Zgla %A?ré‘?so%% Dsaft ot cﬁZt’%mﬁllron'U'rlzgl%r §r rﬁ£§{ 8¢ an ﬂi%glgble

l'er gy. | nmunol gers et al
susp@&?qn dfmwkatdddggoslneDc(r]a)cylaﬂedkugars,aaadoﬁ@ally @mlc@ﬁ'aallgld)erlvatised

redf 3DMPL is in the formof a
pdggg eﬁﬁgppgwﬁbﬂ%??@ﬁ&having a small particle size

| ess than 0.2mmin dianeter, and its method of

manufacture is disclosed in EP 0 689 454. Saponins are
In the dompratioarafélt Mentiomamgeble adivamtsomposition fscmscehioh tiduces
a/ré%m Uﬁﬁﬁ@%&ponSaponlns are well known adjuvants and

Phre ug ho"cai | | e- Dubois, M and Wagner H. (1996.

A review of the biological and pharmacol ogi cal

activities of saponins. Phytonedicine vol 2 pp
Th@@@rr@saél)an IpgINg KBRS hagkive Koy qagenangety: the SHnor resapiee and

rican tree Quillaja Saponaria Mlina),

thet gygggc%?%%%ﬁgﬁéreof, are described in US 5,057,540

and "Saponi ns as vacci ne adjuvants”, Kensil, C. R,

Crit Rev Ther Dr

The humoral response 1nV0ulves the generation of circulating antibodies which will bind
to the antigen to which they are specific, thereby neutralising the antigen and favouring
its subsequent clearance by a process involving other cells that are either cytotoxic or
phagocytic. B-cells are responsible for generating antibodies (plasma B cells), as well as

holding immunological humoral memory (memory B-cells), i.e. the ability to recognise

an antigen some years after first exposure to it eg through vaccination.



Carrier Syst, 1996, 12 (1-2): 1-55; and EP 0 362 279

Bl . The haenol ytic saponins Q521 and QS17 (HPLC
w@owovswEde f racti ons of Quil A) have been descrPOPEPHS8/067945

pot ent system c adj uvants, 2and the nethod of their

production is disclosed in US Patent No. 5,057,540 and

EP 0 362 279 Bl. Al so described in these references is
The pll mediatsel reyppnycanyIrertBebitgplay of ngeerays differentitypeaypf cells,

i . ot-e i g . f 1 C Ci

arnfl RGBSR T R s AL AVRRA P npBLAAP BB
ma(nlPhk.CD4+ andh@DBo I Tog¥lsvol 146, 431-437). Conbi nations

of @S21 and pol ysorbate or cyclodextrin are al so known

(WD 99/10008). Particul ate adjuvant systens conpri sing
ARG SRPE MBS AR SR AR S EREES Jfthel
of thn amvmuas systerh, SCvhamgdharbyd ycfonfeaeign entegens. Whemeextracellular

o R T AL TR A o4 Bl
theWWE WM tah&FwiIPE2 fliosistERtd SRSk pERTdc) - THRG éptidefare

abbrevi ation for cytosi neguanosi ne di nucl eoti de notifs
subse@aily proseriphon QpErihssteaeowatibitity ¢asmplex class heMIY" Hhmolecules

dj uvant e dm ni stered by both stem c_an
ot SRR o Yo PR B 5 e Ry TG R B G 1
lyndphob e presk@8he COA(sd)fad&boRé@es (MIS4-uTkegs)and Davi s,
J. I mmunol ., 1998, 161(9):4463-6). Historically, it was
observed that the DNA fraction of BCG could exert an
T h%ﬁ)teir CpAeH Ee%lﬁf fr(?\ﬁge hél@ tct y{tfxﬁ?e%@%&é% §§odu§¥ Qﬁchtee'iéage antibodies.
ol'i'gonucl eot1 des derived from gene sequences were
T =lpendDde Declsapablse pafticipaduoithgadtivatisrost dntigt@sgocyfic CD8+ T
effects (both in vitro and in vivo). The authors of
celishese st udi es concl uded that certain palindromc
sequences, including a central CG notif, carried this
activity. The central role of the CGnotif in
CD8milledbtrecngh et itlmpaptide teawbich ¢haycire sypoedic when it is presented on the

ubl i.cation Kr.i .. Nature. 374 5.  Det ai.l ed

surBit8 b § B2 BY i et ooy et PRRE Y Biogsgtfed i, e

pre§&ict dF BBt @e@s_ﬁ%ﬂ%ﬁﬁt sigrald 1t Bdkr ®UskipreRANERBNIHES €
common i n bacteri al but are rare in vertebrate

mofggnles, rhierdi gnviritasninged @t divegtly eenganibe inssdegifitemecl Mg ¢yggsol or

Purine, C.. . ri mdine rim dine: erej.n the
i) Pen St LBy e N R PPV pore o
hoss eelleN£es DN & vEaaiMliohOInkRlcithaaslo el it b @ ©pyocREsdd iy shall
used in the Present i nvention. I n sone instances

perstsied thahwvilbbslogded oo HC A il ewasdbal age ysdirpetert trhe surface of
the%%ﬂ.%%&?ac@irvg i P8I coREYLF AL a@%%m%on%ﬁ%e?gﬁ?l} & ih{ifron

as repeats of one notl or a conpinat erent
gammiti it actbaitcshragpoEmeey androthdrecla e paticgean ushket bfithese CD8+
Tﬁe presence of one or an? . .
T cells secretes lytic and cytotoxic molecules (e.g. granzyme, perforin) upon activation.

Such CD8+ T cells are referred to as cytotoxic T cells.

More recently, an alternative pathway of antigen presentation involving the loading of
extracellular antigens or fragments thereof onto MHCI complexes has been described and

called “cross-presentation”.

Among the CD4+T cells, the T helper 1 (Thl) and the T helper 2 (Th2) subsets can be

defined by the type of response they generate following antigen recognition. Upon



of these i mmunostinul atory sequences cont ai ni ng
ol i gonucl eoti des can activate various i mune subsets,
w0 p@basiiTmy natural killer cells (which producePCI/EP2008/067945
interferon g and have cytol29tic activity) and
macr ophages (Wool drige et al Vol 89 (no. 8), 1977).
O her unnet hyl ated CpG cont ai ni hg sequences not havi ng

IeCpERigoRE @ﬁ%mﬁ@@ MH&FJ& feapisay Eh b +rTow11|§ seqicts igpcukinsyad
a
Cﬁ?fﬁggﬂwgy irﬁ%r?gr%{n g amta Itlh% é@d W gcgmtﬂt the CD4+ T cells
geredlyesRces: iateelcaltinosiwlisis @i, bl-6 o @Lqm dat | on and t he
addi tion of a thiol containing reducing group as
enpl oyed in the present invention is thought to have
It id Eﬁov@ﬂ‘fhtap rta Efn% a fuvﬁlﬁg T ﬁl&l‘iaraﬁuﬂ'b@g; the gtutntllaﬁon of
undesi rabl e oxi dati on. en forrmulated Into
cithead il meJh2 i sypgeryarkald rysmxdmsnifsddammdlly theflrestaindiohtots afithe

her w free anti e MD 96/ 02555; M:C.uski e and.

Th g 97 e Rher e b mEad BodoT ghEiG aaaBe PN GtghtiegeR drect
meb R Rt BB At DrodRkioh OF THI a% ?H’Z W tbKinds GAT ny@{sh&g&fela iRSitro after

al um ni um hydroxi de ((Hepatitis surface antigén) Davis
resamulgtion guﬁ]r@tlgetgraad/gr the-nvasirgment ofghe 1gG1:1gG2a ratio of antigen
SeCFﬁ N? #Acad SCI., OSA, 1998, 95(26), 15553-8). Such
P SRPPMTPENPE as descri bed above may be fornul at ed

together with carriers, such as for exanple |iposones,

oil in water enulsions, and or netallic salts,

Thysa Thdrthipe 2 vivanhisunesiielsstraulatss solasad iopll peulations to produce
I
A 0 AR ATl o MR % T i e
ant@JeH lspecdfis inMih @B BTid kOgpon g5 Adsoirydalew ald Ta vt ggd ot ghey
formul ated with chol esterol containing |iposones (WO
96/ 33739), oil in water enul sions (W 95/17210) or
Pre@éﬂ’g@ tT™MQ P@@’irﬁé&ﬁ&)ﬂmﬁ%}% %Ychkiﬁa{\}?é' fuhal.ed téﬂ\;pl'd?iu@é vants
Davis e supra ; Brazol ot l'an supra) or wt
sulmbl*@eﬁor usktin olmd preseat rmiventson i@olnddé mad aromet whtricted to the following.
i mmunosti mul ants are also preferred, in particular a
combi nati on of a nmonophosphoryl lipid A and a saponin
Mdih% FBhdryelifMA IHHAGERIr 3 M (Sat Zt%él@n SPhS37BHd ABD-
Pl 1 Dy i Pl 41) | on¥PhAphoiyriiPla A0
MP;lérltSuaaqntfarrmj/ Thhéynsdmsiurasiinlant fomlnéh@mx@ltm &9-MPL is a
weﬂ #%%lp%% ﬁwﬁn manggagééuf%%&' gﬁ Rﬁtﬁ‘llﬁl%@\%g%ﬁ Vel Ol%tgl}am énﬁ%%llélnlfc 18
oft@tjuppaed af DmixusR df3-ddhe- d@&ﬁﬁeﬂﬁhoﬁo?h@i}ﬂlb@l lipid A with either 4, 5,
Alternatively the saponin nmay be fornulated in a

or § peyohatedrehaips. ltragbe paaind anrbprepasd hethainethodpfaught in GB
2122@6”?%1&&%&@69%&11% g@l@k&'tﬁ@& ng Aﬂb Spﬂgﬁ&?ﬂ?&)/ﬁ%ﬁ% and 3-

Involves the co |na ion of
O-dwadylated variants thereof. Other purified and synthetlc lipopolysaccharides have

been described (US 6,005,099 and EP 0 729 473 B1; Hilgers et al., 1986,
Int. Arch.Allergy. Immunol., 79(4):392-6; Hilgers et al., 1987, Immunology, 60(1):141-6;
and EP 0 549 074 B1). A preferred form of 3D-MPL is in the form of a particulate

formulation having a small particle size less than 0.2um in diameter, and its method of

manufacture is disclosed in EP 0 689 454,

Saponins are also preferred Th1 immunostimulants in accordance with the invention.
Saponins are well known adjuvants and are taught in: Lacaille-Dubois, M and Wagner H.

(1996. A review of the biological and pharmacological activities of saponins.



saponin derivative particularly the conbination of
S21 and 3D-MPL as disclosed in WO 94/00153, or a |less
WO e@enggeni c conposition where the QS21 i s qUePCITER20081067945
chol esterol containing |ipé8sonmes (DQ as disclosed in
WD 96/ 33739. This conbi nation may additionally
onprise an i munosti nul atory o“ﬁﬁﬁnucleotlde

Phqﬁamtedlémemol y PpSOmBOhdPucEDle.2 dﬂ?f@fﬁ?dlﬁ%mﬁh@éf of the
soltE A AR, it GBS M R BTy PR

USf i;(pimﬁém dndn‘Shpdninkss vadcihd edj uate’t Kensil, RaRt i € RBel Bher Drug
| e adj uvant co aons for '

Capparad P82 AEasd Rngnd B PR3 228 &t B hieeo e seponins Q21
anclf IQ§ h gﬁPLC buﬁ@écMD LctionSSE éluil%)%alvé BQ&PJ@&H&%%@IBIO%{ SRtemic

in an I'n water emulsioniii)
adj 3ﬁ}ﬂm3land-tl©$ﬁdthed dﬁ)t@ellr praajukiiqros coilmloséabmﬂl]S RnuiconNoands7,540

and 1P 03B B SR et g i hedDreiiendsd it Dot gy femon-

hadM Vi dRstRnEPI0A Pivh IS b WoRnP hdjBvaMRESH sP&emic vaccines. Use
formul ati on as herein descri bed, whérein thé nethod

of QS%M fg@herabmnhedgn Kepol ¢/pédd e J a@@”ommlxa@ Yo 1tthed31-437).

Cop s RS N RS R RN n o IO 000s).

ParioglaRradffvaioy: y@tehﬁ&@n%ﬁgmg lffiﬂctid)&@QLdDS Sucl & QeXiawid @S7 are
as repeat doses of t same ypepti de contalnlng

desstbgsbisi W00/ 3 b3 %iand V A&ekdl g@ﬂ§ SUGH YRS sgewn as an ISCOM
any@ﬁgi&ﬁ&h%ﬁeo? saph lrgterologous pri me- boost reglne
0

use n1n|stra i on ifferent forns of vaccine in
the prinme and the boost, each of which may itself

include two or nore adn1n|strat|ons The. prim ng ..
Angthspyuiabledmmypgstimelapiys ap FfﬁﬁluémiltPWo‘hhgﬁinP‘E?e??&’\?é?Oafammg
unﬂlgt"ﬁ%ategrtﬁi@ BinuOgBiddl (€ ,rcrﬁti %srbﬂlégjﬂre'vfatlbﬁ e tosine-

necessarily an |dent|ca the antigen, 't nmay
gudpesiac diffutkeptde mbofsmredent lhld)NAmetﬁltsd@ewn iPthernet d3dmstg an
to the nvent

N ni.sations ac
ot ) S L R I TR LR
468920VDhAL eV EC Ul 2bMubag 1160883080 6 AVRERRKRAM IFavis,

consi dered to be effective In |ndu0|ng broad i mune

J-Imleiymfn 9888, 1ad{NiAdh3 e Ht&m@aﬂvatmaﬁe@ser\mu@é tlmaDNlA/fraction of
dl N o @%Atum%%lr Q&”? LI &ﬁ%gr §to 1gs\r;§es‘[het%c 011%0111& goetgdes

|ve Vo as-a YNee
deI‘SxteEiQTt@n B L s@qﬁrenbé’méi@ Gléven (dDdJaptieis pORRRSIng ThUS,

~ the conmbination of protein and DNA or viral vector
impgpestinadateRy affects (both in vitro and in vivo). The authors of these studies
concluded that certain palindromic sequences, including a central CG motif, carried this
activity. The central role of the CG motif in immunostimulation was later elucidated in a
publication by Krieg, Nature 374, p546 1995. Detailed analysis has shown that the CG
motif has to be in a certain sequence context, and that such sequences are common in
bacterial DNA but are rare in vertebrate DNA. The immunostimulatory sequence is
often: Purine, Purine, C, G, pyrimidine, pyrimidine; wherein the CG motif is not

methylated, but other unmethylated CpG sequences are known to be immunostimulatory

and may be used in the present invention.

In some instances combinations of the six nucleotides a palindromic sequence are

present. Several of these motifs, either as repeats of one motif or a combination of



provide for a wide variety of inmune responses. This

is particularly relevant in the context of H 'V, since
woewvnsl7isi ng anti bodi es, CD4+ T cells and/ orPCIVEPEOE067945

t hought to be inportant for4the i mune defense agai nst

H V. In accordance with the invention a schedule for

vacci nati on may conpri se the sequent. al

dlfierqsxt mesifh §a be presenviiihs sprag b gorsiclaesifs: pElpﬁ pragens of gfear@y more
of t%% eylpe %%aé@ufa.?ﬁg %ﬁéés%@gﬁ&%ﬁ%pﬁﬂg as({e% a&ltﬂ gctBﬁ‘%—‘; various

1m1$1l1ﬁdﬂs@)§etp| 1ﬁ§1m11€lg @Mﬁraﬂ killed céle(whidhproflude i eforshiynmdthave
live vect or, pOXV| rus vector, an adenovi r us

cytolysie aetivipp aaémyla@nomb@g% (Woakirige et ¢leVelcOr(se. SPFBI7ai Rther
n@%%@%ﬁﬁlﬂ?%tﬁ%min@ sﬁgﬁe%ga\&qf %a\%lg %’8(\5/1%'(:1%55% ggq?ﬁence have also
no@@%mimWnablbenmmlmmeﬂlﬂaMy viral vector may be used

first for one or nore adm nistrations foll owed by one

or nore protein immunisations. A particular exanple of

: - e [
T e P RS TP L 180 Sy o Bences are
alss am}he;&@latormddzftloadngb thevadditmnwd @ttbio] cdtrbzlnmgaecpicmg group as

e R e B A ROE i e e R R Ty b Bedit of odyping or

cliRHRARY HiHSnAEE4HIE oxidati . | OWed by boosting with a
protein, such as an adjuvanted protein. Both the

prim ng conposition and the boosting con‘posn tion may

Cob Syl i iflo MRt Tutso BeteR S SRR ni o Bh S Tl Sgether
withifida ahﬂgéﬂwo%msswwmm ae Dakisespab pst doRale@$Htdnjugated

in e. a |asm d or viral vector prime / protein
to Mngem (W@r W E24PNART é@@yﬂ@t@d with\aj qagier peeh asralgpgeum hydroxide

(flfeg&hﬁesﬁnﬁée 4&?%;&3"195'&? et dl s%h?r BALLGE 1»8[15 ; HOOSt

regime may tor exanplé 1nctude primn h”6one or two

Pr(ﬂﬂsﬁﬁAedd.m.oIEiAn,1993,t9|5(26),e15663t8\)@ subsequent boost s
with DNA or viral vector. By codon optimsation it is
nmeant that the pol ynucl eoti de sequence, is optim sed

Su&lﬂdﬁﬁ%ﬁhﬁlaﬁﬂ%s%@%e&%@&% 5 geeﬂ)‘?ﬁula'fbdttg etgﬁ%lﬁ’?gamers

expression system for exan'p e a prokaryotfc system
suchuns orasxafpleclgpasomes) odan twatu leanu]sidsearsbatonctalbia galts, mciiveng
uence i s opti.m sed to.re e that  of _h
e B (e B g B e T BRI S OROMPL thay be
for@Ridtdd with Qluhﬁﬁluﬁﬁlﬂyd%&{iﬂ@(EP 0689 ﬂ?@Qﬁ"‘éhlﬁﬁl Ratcd ¥aTu®idns (WO
accor di nghto the i'nvention is twofold: to |rrProve

95/8%ptasQ@bohmagbe hdvantageoiesly ﬁumwtﬁtfrdawth phdelior] enntpiniog

o R R SRR B RS S TR P A vt ®
98/ szmge@pa}tnyay%&aﬁnmmﬂ v&tlflﬁd’l@rné(D@Vﬂcs VI sk € Bey@t-Millan

expr essi on o .
supra) or with other cationic carriers.

Combinations of immunostimulants are also preferred, in particular a combination of a
monophosphoryl lipid A and a saponin derivative (WO 94/00153; WO 95/17210; WO
96/33739; WO 98/56414; WO 99/12565; WO 99/11241), more particularly the
combination of QS21 and 3D-MPL as disclosed in WO 94/00153. Alternatively, a
combination of CpG plus a saponin such as QS21 also forms a potent adjuvant for use in
the present invention. Alternatively the saponin may be formulated in a liposome or in an

ISCOM and combined with an immunostimulatory oligonucleotide.



products such as truncates. Codon usage adaptation to
E.coli expression can also elimnate the putative

wO tocatoso7shi ft " sequences as wel |l as prenmature PCT/EP2008/067945
term nation and/or internal2Sinitiation sites. The DNA
code has 4 letters (A, T, Cand G and uses these to
spell three letter "codons" which represent the am no
acids the proteins encoded in an organisnis genes. The

i r : f .co t [
Anp B R SRR Ty RN Rl i Shop B Bl 48
sapohi qeriohteyefasiicutatotie dobpinatios ef Q8heand JIheVMBhde disslosed in

higpli degenerate, with 6 1 codons codin% for tgf 20
WORFE0AP3. okt i aicipgenif qompeytomyhrigiheQent ifyiengicgin
cholbahal ccontaTﬁH% 1ip8Qies Q) As a&bl‘&?@iﬁe\?\’@%%gf?r TRY dSR{Enation

than one codon - in fact several are code or by four
magraddmipeal i dohgnrsatin cochonsstinWigoey ehigoeutlbatndeone codon i s

avai l able to code for a given amno acid, it has been
observed that the codon usage patterns of organisns
A pEcuMr8pote aBfuN aRdeulidH BLERIngSESEI, 8D-KIPV& focopherol in an
differéent bias in their codon selection and, '
oil iypeteeemplson igtedcribed inoW Q?S/t 6 Ores d negnatieer waitabéaifopmulation
fOrdiffe‘@entei.oa si ngl e speci es between genes which are
éQ%Pb -1 lhigh and |ow levels. This bias is

different in viruses, plants, bacteria and mammal i an

cells, and sonme species show a stronger bias away from
Pargicylary switabbrshiugal exmbigpfiqnsder wene the Tormylatigngmeparding to the
: H@?ﬁ er manmal s are | ess strongly biased than
anJ(a:er alﬁggg%@eria or viruses. For these reasons, there
i) i s a3BiMPLTH @St inpr Ijjeabinki foymtllagén a viral gene froma
... ma lLian virus expressed in E. coli , or a foreign or
i) p e%ﬂ%# %@%ﬂemé@mﬂe@s%eﬁ yltiftal i an cells will
iii)nave3 b NARRS OPL (RicLind 1okl foRRugfiof af@ns for
111)efficient gggressF%n.nltﬁ%é believ%dl?ﬁat the presence
iv)i n a3hevBL gl Qgdius (pNAnseculenceitofenullsist er s of codons

or an abundance of codons which are rarely observed in

the host in which expression is to occur, is _

In PriRtheEidp¥& IFfthd }%‘éééﬁﬂlﬁ/%@ﬁ(ﬁﬂtﬁb‘r% €Y RN RRE laQReth&Y 8 RahTacture of a
that host. In the pol ynucl eotides of the present
vadepedatmyation dshesan descuibedyevhisagin dramethgd cemprisse adini>engeel
fromthat typical .of human, i mminodefi ciency viruses to
polhtck Aient Y Biedisn f Rl SR B The "t o ger
organism e.g. E. coli.There are a variety of publicly
avai | abl e prograns useful for codon optim zation, for
Adgg@ﬁtﬁqt@n--qﬁélpec ace@pﬁqléog]@gsmr%mggéqke thg form; f one or of more
i. ificati - : ..
thfr e SR RN, 1t B o kgt P Bt R pidt WBtaining
compasitidn, oginycCletablogoystpeinmebausd’ Wcametiyl regime. A heterologous

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

of the same antigen.

Prime boost immunisations according to the invention may be performed with a
combination of protein and DNA-based or viral vector formulations. Such a strategy is

considered to be effective in inducing broad immune responses. Adjuvanted protein



cysteine or mxtures thereof (particularly

nmonot hi ogl ycerol, cysteine or N-acetyl cysteine) to
wGar@bloswed a conponent for a H 'V vacci ne, for eREIBPM08/067945

conpri sing an i nmunogeni ¢ 226isi on protein conprising

Nef or an imunogenic fragnent or derivative thereof,

and p 17 Gag and/or p24 Gag or i mmunogeni c fragnents
vaggineg grdugairiaydy agtihadigsfand UHekrer imppmea raspersep (whikgiglipery of

t | t I t K
DN AN R Ll Bl BRSO Tl
respansas. t Biusathie \combinasidalbf profsh ambPBRY oit Vieal vastentdcoination will
provi des . a protein described herein, such as F4 .
promd&fje{r hWiGP M MIBRGITFPRARAL TS s lvanign the
coxﬁ%&to? HI9T sikber e%'tﬂélli&ﬁ% aﬁ’cmb??e@, OBg+ RegN LETRY ed 124 iught to
the protein is protected fromlight. This also seens
be tropdryanafalr ¢hd iommurri drifense egaivdtiHiVnat e t he aggregati on
and/ or degradation of the protein. The protein nay,
for exanple be stored under nitrogen and/or stored in

In &RoAARE! with e intARBh laStRGuld ol PECHRALE iﬁay‘%m%'ﬁ%@the sequential
specification is intended to be inclusiveé, that is to

(“psiae-haest ¢ advoiisiration phpdlypiepside hatigeak acconding ketheanvention and

i t hout the excl i on., of her .el enents. The | nti,on
DN e e S e RS R DAy TR el s PR PN PRy
plaSARSDNA 610n @ssRh ok Irycoafbiidhe 1iet eEtRsl 8. g0epEile ector, an

herei n as aspects/enbodi nents congrising‘said el enent s
adoRAUirgs vostayeprsdy othos svitablq lbye Yastarn Braseis leptiews dnayewetipisated

on forts 'e?alqﬁﬁéﬁrfgﬁg)w&ftéi?ﬁe (%Hﬁor%lﬁﬁ{fzso? Vﬁ‘%l Y tr'aﬁgliﬁiﬁ?ations, or
invention Into con . It I's not to be taken as an

DNadot sisdl @actbhabhy bhasddfier fsabh©or msrckadeniniseitions feltowalby one or
gener al . know edge. The exanpl es bel ow are shown to

mof§ POty YRBURIRYIREt hodol ogy, whi ch nay be enpl oyed to
prepare particles of the invention. EXAMPLESExanpl e 1:
Construction and expression of H V-1 p24 - RT - Nef -

A pirtrcul arsixemp B f pricheFebos bidonuogtiomazeudifig &) tht.inFehtion involves

.Non- codan- opti m sed H.V-1 ga 24 (capsi rotein) an
i VDA Rt iy g e NePE 6 § FfieroREkE Yekig™ 1or
exd}‘gﬂe PR RS MEA BK B PVISSDRSA ah RIfRaCitld, {BR39mpler AR zuclian

(B834 (DE3) is a nethionine auxotrogh parent of BL21
e

EqipeE)yephalidel irthor eoadenovirns vecka, bateeed bpheessing pith a protein,

r onmt er % %{ expression systen). They were expressed
Suéifsgngﬁ §]§e %?6%‘protein contai ning the conplete
sequence of the

Both the priming composition and the boosting composition may be delivered in more
than one dose. Furthermore the initial priming and boosting doses may be followed up
with further doses which may be alternated to result in e.g. a DNA plasmid or viral vector
prime / protein boost / further DNA plasmid or viral vector dose / further protein dose.
An alternative prime boost regime may for example include priming with one or two

doses of protein, with one or two subsequent boosts with DNA or viral vector.

By codon optimisation it is meant that the polynucleotide sequence, is optimised to
resemble the codon usage of genes in the desired expression system, for example a
prokaryotic system such as E. coli. In particular, the codon usage in the sequence is

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



four proteins. Mature p24 codi ng sequence cones from

H V-1 BH O nol ecul ar clone, mature p 17 sequence and
wRToogesg1d rom HXB2 and Nef gene fromthe BRU i BOI/BPB08/067945

After induction, reconbi nadf cells expressed

significant |levels of the p24-RT-Nef-pl7 fusion that

anounted to 10% of total protein. Wen cells were
ThepemascafrorprioRERIZEE PREXPresongR 4-reEpPnNERaNs SYStEM 8pegwding to the

1nv%1rlt9 nells '?w%{\%?d F@gﬂ&? éggl{&ﬁ IE\Q ¢ Hﬁhé Péc ?}lhbﬁlajl{ %%Hh%ng fto

eria ter reezing
reng€10Mpreaion @ﬁﬁuca moste doddgerebust (wdtaiea mﬁ@e hemnb ggeoliLdxipression
was associated with the insoluble fraction. The fusion
patisi dMpreyed hamoggselty means t q}%&@r%e SV IHBlCKIAL FEPTERSIANS
I I
P s RS o o e R RO TR E S e hdfig
ehrgaia&' thd hetapyo'tfeinme-kag" sequbems e$ ivellas peoeitee ¢¢rmicatjooiant/or
%ﬁ f .7.96 based on its am no acid sequence,
int ﬂFP IAEe0 B{FS2D- gel el ectrophoresis. Details of the
reconblnantplasnld name: pRIT 15436 ( or |ab nane
pPpET28b/ p24- RT-Nef -p 17 ) host vector: pET28b rePIicon:
The BINA C@& hag thilefters rﬂér@/mdebamimeethesertb spnlé drree letter “codons”

whiB e e Brdfa it 05 PR ERaRR By Lok smayasngs . The tinear

scqhd@R Atbashsatdristhe INA Gl ccuRI$ traﬁs'iéi@d fnto thehinré@teseaﬂen%e of
- RT; 562a.a. -hinge:2a.a. - Nef:

amimyagids in Ihe@ﬂ@’@mﬁ)méwethydhm@rwn@%n% Caé? i lgélwéiﬁ%fé@rate
w1th|%q| %?6*5%dﬁ%%9ﬁ1%%0 natural amino a(ilds %nd 3 codons Lepres ?m}& ‘stop”
t caggcca

at gg cgtgcagaacat ccaggggcaaat ggt aca
sigAgaaChus, most amino acids are coded for by more than one codon - in fact several

oS RI3699) 305099l A9aqgR0aa00ct t  cagoceagaagt aata

ttttcagcattat cagaaggagccaccccacaagatttaaacaccat gct aaac
acagtg
Whyggggacthtic aagoaigo catgdablatetededany gyat emt et ¢ atiyadgert

b5 A iyidonanerg e QL aENEY ATt eu anpgrndegu st
spcdRICRAw a different bias in their codon selection and, furthermore, utilisation of
codons may be markedly different in a single species between genes which are expressed
at high and low levels. This bias is different in viruses, plants, bacteria and mammalian
cells, and some species show a stronger bias away from a random codon selection than
others. For example, humans and other mammals are less strongly biased than certain
bacteria or viruses. For these reasons, there is a significant probability that a viral gene
from a mammalian virus expressed in E. coli , or a foreign or recombinant gene expressed
in mammalian cells will have an inappropriate distribution of codons for efficient
expression. It is believed that the presence in a heterologous DNA sequence of clusters
of codons or an abundance of codons which are rarely observed in the host in which

expression is to occur, is predictive of low heterologous expression levels in that host.

In the polynucleotides of the present invention, the codon usage pattern may thus be
altered from that typical of human immunodeficiency viruses to more closely represent

the codon bias of the target organism, e.g. E. coli.



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

wa@ataaseacct at cccagt aggagaaat tt at aaaagat ggat aBCTVEPTIGEB67945
tt aaat 28
aaaat agt aagaat gt at agccct accagcat t ct ggacat aagacaaggacca
aaagaa

Theretara ¢ wayteiaet Rbychyretede pommmenasttl dercaday epigaetary dor
exepie PaleGene” (Hale and Thompson Profein Expression and Purification 12; 185-
189 gvasy
actattttaaaagcattgggaccagcggct acact agaagaaat gat gacagca
t gt cag ggagt aggaggacccggccat aaggcaagagttttg
Thé GREAGEH Q&F&&&ﬁfs%@ggﬁtg@ﬁtmhmne, monothioglycerol, cysteine and N-acetyl
tgagactgtgtcagtaaaattaaagccaggaatggat& cccaagagttaaaca
cysadigggacmixtures thereof (particularly monothioglycerol, cysteine or N-acetyl

oG35 HRRYAAR 22AR0 A A0 AR LA asRgAl goaeac
imGaRcRh I GaBRBAIALHEHHSARARY BE A ARABALhRORGIRNE bOGSRktive

aaagaa

thexepbagd 0d g tGigtaad ar ggh fraqaimagnegratd fragmpndaercicriaati vea dlaggeof,

whEE FRen bojh 247 #0404 Cag s avassaLibsieds #Jsu gnt LY antiecg.ox
im@aaddefic fragment between them, particularly F4.
agt aacagt act ggat gt gggt gat gcatatttttcagttccctt agat gaaga
cttcag

In %fﬁaﬁ%ga%‘é LOGRIiLS AT G BCHE RALAEARRGIRLI IR AG TRAIHRE hakin,

sudhtas Fd girgb@cih taa dt gy dahamgan Jgoaiaafde mgcamt A drodmadag tirg
cat gac .. . .
OXygeR gla% beandgmgred andfoydhapmtcin retesisa formlight af g alse seqms to be

ablE & B%Bmize or climinate the aggregation and/or degradation of the protein. The
tgatttgtatgtaggat ct gact’t dgaaat agggcagcat agaacaaaaat aga

proggagety, for example be stored under nitrogen and/or stored in an amber vial.
gagacaacat ct gt t gaggt ggggact t accacaccagacaaaaaacat cagaa
agaacc

Co?@?@h?%9Hk&@ﬁ@k&ﬂghk%b&ﬁﬁ&&ﬁﬁaiﬁﬁ&ﬂ@&ﬁﬂ&hﬂ&%ﬁ@&%ﬁﬁﬁgﬁﬁyw
at ag

thegonhgd vagd aechedsa tegeltey e clapasargdont the ayelagen abethegdements.
attgaa
tt gggcaagt cagattt acccagggat t aaagt aaggcaatt at gt aaact cct

Thé 88@8tPon also extends to separate embodiments consisting or consisting essentially

aaccaaagcact aacagaagt aat accact aacagaagaagcagagct agaact
of thg eleggrents described herein as aspects/embodiments comprising said elements and

vicBdagagagagat t ct aaaagaaccagt acat ggagt gt at t at gacccat caaa
agactt

aat agcagaaat acagaagcaggggcaaggccaat ggacat at caaattt at ca

agagcc . . : :
Dem%%%%@@&%%‘&@aﬁ@%%%ﬁtQF&@S‘é‘@%‘gﬂ@3’@Q%R%E%%Qé Rutting the
hngg?gggggggggﬁtH@@&ﬁgéggﬁﬁgﬁ9§%@Qﬁﬁ@&@ﬁﬁ&?ﬂégﬁﬁﬁﬂ%ﬁhﬁﬁ%nown
or gaomooinamatiat kemdtdgec cat acaaaaggaaacat gggaaacat ggt ggac

agagt a

tt ggcaagccacct ggatt cct gagt gggagtttgttaatacccctcctttagt
Th8aamhples below are shown to illustrate the methodology, which may be employed to

at ggt accagt t agagaaagaacccat agt aggagcagaaacct t ct at gt aga
prepgiggpgticles of the invention.

agct aacagggagact aaat t aggaaaagcaggat at gt t act aat agaggaag

acaaaa

EXAMPLES



agttgtcaccct aact gacacaacaaat cagaagact gagtt acaagcaattta
tctagc

WO taogosigaat t cgggat t agaagt aaacat agt aacagact cac apCHEB2Da$/067945
aggaat 29
catt caagcacaaccagat caaagt gaat cagagt t agt caat caaat aat aga
gca

it
Examgeaba&%tg@&aﬁﬁg@@@@ gxprestjen 0§ AV akp2yc Rdac Mehgpd ddugjen F4
an?gg?gﬁa+ggﬁ%%%§R@&@taaattagtcagtgctggaatcaggaaagtgcta

agt ggt caaaaagt agt gt ggt t ggat ggcct act gt aagggaaagaat gagac
gagct . .
1-agcEﬁg%ﬁb%%@&ﬂgﬁ@@@@%gagcagcatctcgagacctggaaaaacatggag

SN a%gp24 (capsid protein) and 817 (matrix Cprotein , the reverse transcrigtase and
caagtagcaat acagcagct acCaat gct gct t gt gcct ggct agaagcacaag

Nefipgéagugs were expressed in E.coli B834 strain (B834 (DE3) is a methionine

au%?eggpg3‘@%&8%#%@%3@?%‘3?%8&%2&%"?%{@35%%}3%%55@%% 1 rgemster
(pEIO8GH&sion system).

att cact cccaacgaagacaagat at cct t gat ct gt ggat ct accacacacaa
ggct ac

Ty SR B SRR ARG SRR AR AL SRR 8% he
foul 9EtEIRE. AVRAGE ROt AL ERYIGL sagcoALa FRatE Al S pE gL LRalAdRNC,

gaga .
maga% ab%w@ﬁm@twd@&wéf%%?gmlﬁ@fa@n@ datyihe BRI gkt
gaagtg
t t agagt ggaggt t t gacagccgcect agcat t t cat cacgt ggcccgagagct g
Afeaindagtion, recombinant cells expressed significant levels of the p24-RT-Nef-p17
oo SARIETHAC) AGAF | 990t cgagagegt cagtat taageg
at t agat cgat gggaaaaaat t cggt t aaggccagggggaaagaaaaaat at aa
att aaa

Wheoaths ngtcarggneadgraggadet GghapbRlelchpt  faioo profginoras
corined i g hiblpkanion €Dy iR Ageies avse eliet Reinaaaing -

WIREAGRASWn at 30°C, around 30% of the recombinant protein was associated with the
agaagaact t agat cat t at at aat acagt agcaaccct ct att gt gt gcat ca

insglaflyataction.
agagat aaaagacaccaaggaagct t t agacaagat agaggaagagcaaaacaa
aagt aa

Thg ARaRgRERACFBICRAICIYATIC indd€ af a0 UBHALIEE aails Aalitaagiecbdar
aaatta ctaa hﬁgg I D NO :1h p24 sequence is in bold Nef
mageRf APREE 1N afe Qe elchesidengthh proten Migates it ahayy 4 3@ §Da on

SO B e S R R AR BT Pt amie

aci QRENEM ANEMBBHQAAY - KE T NEBANPADRVHPVHAGP! APGQVREP 100

Details of the recombinant plasmid:
name: pRIT15436 ( or lab name pET28b/p24-RT-Nef-p17 )
host vector:  pET28b

replicon: colEl
selection: kanamycin
promoter: T7

insert: p24-RT-Nef-p17 fusion gene.



RGSDI AGTTSTLQEQ GAMINNPPI PVGEI YKRW | LGLNKI VRMYSPTS 150

| LDI RQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMIETLLVONANPDCK 200
W ROOBBRIGPAAT L EEMMTACQGVGGPGHKARVL[ HV GP | SPI ETRSIVERHPEA67945

250 NMDGPKVKQWPLTEEKI KALVEI GTEMEKEGKI SKI GPENPYNTPVFAI KK

300 KDSTKWRKLVDFRELNKRTQDFVWEVQLG PHPAGLKKKKSVTVLDVGDAY

350 FSVPLDEDFRKYTAFTI PSI NNETPG RYQYNVLPQGAKGSPAI FQSSMT

400 Kl LEPFRKQNPDI VI YQYMDDL YVGSDLEI GOHRTKI EELRQHLLRWGELT

4 K - K EL HPDKWI'VQPI VLPEKDSWIVNDI QKLVGKLN
De@“g)g\?i@%% @%%%ERGTKALTEVI PLTEEAELELAENREI LKEPVH
24580 -KEMYYIDFGKBh I ARLEK QAGERMINEL MQEPFKNL KT GKYARVRGAHTNDV

600 KQLTEAVKI TTESI VI WEKTPKFEKL Pl QKETVETWAM TW PEVE

N-ts50 - piTPRLAKE WREE Brizpt RiEagh wd@gq&n’@m@&%mm

_ pA901 MV TL TRTTINQKTELQAl YLALQDSGLEVNI VTDSQYALG | QAQPDQSES
750 ELVNQ

| EQLI KKEKVYLAWPAHKG GGNEQVDKLVSAG RKVI LAl MGGK 800
WBKSSVWGOANPTVRERVRRAEPAADGVGAASRDL EKHGAI TSSNTAATNAA 850
CAW.EAQEEEEVGFPVTPQVPLRPMI YKAAVDL SHFLKEKGGELEGLI HSQ 900
RRQDI LDLW YHTQGYFPDVWONYTPGPGVRYPLTFGACYKLVPVEPDKVE 950
EANKGENT SL L HPVSL HGVDDPEREVL EVRFDSRLAFHHVAREL HPEYFK
1000 NC*PJIMGARASVL SGGEL DRVEKI RLRPGGKKKYKLKHI

SRELERFAV 105
“W%%éﬁ%fﬁggﬁﬂﬁj¥ﬁﬁfﬁﬁﬁﬁEﬁGSEELRSLYNTVATLYCVHQRlElKD
Nué 188+ TEEAL D, EEEONKSKKKAQQAAADTGHSNQVSQNY 113 6 [ SEQ

D NO Z] PZ4-Sequence: am no-acids 1-232 (in bold) RT

segﬁe@ce_;t am noaagl dg 235- 795 Nef ge?ﬁléence: toacctagaact

gR-hB-qerasa988C1665289995aqREASE2CaRFPAGISER S g
ttapatocatgogbrazaghsadhagaspagapragrsiteagcecpggagsppsacccatg
tttonasgrattabnafabgyasgnepcecrasaegdtotadagptophgntéipcacagtg
gglbbatheBabfthgduaegchaatgiRY8hagAgHBRaREhhYohYgaagetgcagaa
th§QES&ﬁb@QcQEcEQSt&SQ@HBEBaBEBEQE%bEéccaggccagatgagagaacca
aggggaagtgacatagcaggaactactagtacccttcaggaacaaataggatggatgaca
aataatccacctatcccagtaggagaaatttataaaagatggataatcctgggattaaat
aaaatagtaagaatgtatagccctaccagcattctggacataagacaaggaccaaaagaa
ccttttagagactatgtagaccggttctataaaactctaagageccgagcaagettcacag
gaggtaaaaaattggatgacagaaaccttgttggtccaaaatgcgaacccagattgtaag
actattttaaaagcattgggaccagcggctacactagaagaaatgatgacagcatgtcag
ggagtaggaggacccggccataaggcaagagttttggccccattagccctat
tgagactgtgtcagtaaaattaaagccaggaatggatggcccaaaagttaaacaatggcec
attgacagaagaaaaaataaaagcattagtagaaatttgtacagagatggaaaaggaagg
gaaaatttcaaaaattgggcctgaaaatccatacaatactccagtatttgccataaagaa
aaaagacagtactaaatggagaaaattagtagatttcagagaacttaataagagaactca
agacttctgggaagttcaattaggaataccacatcccgcagggttaaaaaagaaaaaatc
agtaacagtactggatgtgggtgatgcatatttttcagttcccttagatgaagacttcag
gaaatatactgcatttaccatacctagtataaacaatgagacaccagggattagatatca
gtacaatgtgcttccacagggatggaaaggatcaccagcaatattccaaagtagcatgac
aaaaatcttagagccttttagaaaacaaaatccagacatagttatctatcaatacatgga
tgatttgtatgtaggatctgacttagaaatagggcagcatagaacaaaaatagaggagct
gagacaacatctgttgaggtggggacttaccacaccagacaaaaaacatcagaaagaacc
tccattccttaaaatgggttatgaactccatecctgataaatggacagtacagectatagt
gctgccagaaaaagacagctggactgtcaatgacatacagaagttagtggggaaattgaa
ttgggcaagtcagatttacccagggattaaagtaaggcaattatgtaaactccttagagg
aaccaaagcactaacagaagtaataccactaacagaagaagcagagctagaactggcaga
aaacagagagattctaaaagaaccagtacatggagtgtattatgacccatcaaaagactt
aatagcagaaatacagaagcaggggcaaggccaatggacatatcaaatttatcaagagcecc
atttaaaaatctgaaaacaggaaaatatgcaagaatgaggggtgcccacactaatgatgt




In pET plasmd, the target gene (p24-RT-Nef-pl7) is

under control of the strong bacteriophage T7 pronoter.
wabeog/ogr7enot er i s not recogni zed by E.coli RNAPCT/EP2008/067945

pol ynerase and i s dependenBlon a source of T7 RNA

pol ynerase in the host cell. B834 (DE3) host cel

contains a chronosonal copy of the T7 RNA pol ynerase
aageneabhderabacWbgtontrebkaahdaexpregsreachrsapghdatetgbygaaa
gatbecadditionaattbPtCatactheabaeterbabgaubbubeggtggacagagta

tt@@@aﬁ@h&ﬁ&@% werecgt rghBashakgrthasksccatc3¥EthQrgaaatt
atgégacggﬁ ﬁgggggAgag 8gg%t§§g gggﬁcgégggﬁgékcégigtagagggggc
ag€ﬁ?€8?g ?Etaﬁéﬁﬁaﬂﬂaﬁé%gﬁé 98ﬁ?%&ﬁEﬁéﬁéﬁFéaaﬁﬁﬁﬁgi@@aaa

aggracesecandas509agrAb2RanahyePR2gAddbDEDBR2E6R2gFacbseatetagc
tttheagrewthgngditavyhagtthecadugntagegtotredaeeatheattaggaat

cab@@ébgbé@@gbbaéatCQEQQ@'aa@&95§§§k@@téé&@bgbaﬁaéﬁ agcagtt
aalg éggggggg égé%é@@t g

tgaaﬁaﬁegaea %%a

! c5@§5§§9BEQgBEE&éaEQBgQ%tQ gaggaaa
P Ghr PPt Ao 6P e0S3) CEORt aFarAg Lo oca

dH8A PR g9 tiege CHEBRASS 3paedgpgagaetgngacgagctyg
agmpegcagca@aoggeachedaocagcaPwﬁrgagaaddedaeaawtﬁtgaawcaatca
cabykbyrestwerngcihpeubatedtorburthegc3rgbcandai§chodbgaggagg
agggggEgggBE%tc§§§EEQ%a@@E@a@@khéeE%gaQGEQEQaﬁggcéfter

ta g%aggpacc%gtnouEs LQS%E"%Qtt%Xéégcé né 8 Jg chgﬁgggggcta

= g = ; L : Y O - =
tﬁ§9t99§§§ﬁgé§aﬁﬁt5 éﬁ@ﬁ099@§§CEQggg©C@9@E tcgﬁclgggctttgga
tgbays)racErudeagxbraatstaycweyetaaptrbfiugedgatc20t886ggagag

aaEQ6cggcHE@tEQc§§@@E@E@abb@t§@bH@bga&§ba@@gc56§@bgﬁb§gaagtg
éﬁé E%ﬁ&&b?ﬁﬁg E&S@éb@@a@85E%Epa?&ﬂ@b%5§§c gR5-®qfatccg
gagy

ST T 1 OUT T U1'S

aéﬁggﬁﬂéﬁagﬁacﬂé§€8Fﬁtéﬁéﬁcgggggaga
atéﬁaﬁ§§9§tgggaéﬁﬁéﬁ§t§69F§§66ﬁépﬁ@gﬂagﬁﬁ§6ﬁaBﬁéabéFﬁéﬁttaaa
acgPpragtpéppgtanycé8ygapndtepadegextrgcugtTranereégpuntghtaga
aad@t¥abedygbrgtSPScRPAGEacpd4gRtabet achhéteeonbiRanyavaggatc
ag% 5@8;@@a8¥t€99gﬁ%ékga@Eeggﬁgébgbegcﬁega?@g%?%@@é@caaaggat

0B bar £ 4O e DaHATAt L 140 KR LF P EYRGeNILRL S codagtas
gaééﬁééHéﬁéégﬁ@@gﬁﬁﬁFﬁ%@F%ﬁFééngQQSCQ?Ga FEEHSCRAFCaaaatta
ctappafBat ID150: kDa

P24 sequence is in bold
Nef sequence is underlined
Boxes: nucleotides introduced by genetic construction

Amino-Acid sequence

MVIVONIQGOMVHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATP 50
QODLNTMLNTVGGHQAAMOMLKET INEEAAEWDRVHPVHAGPIAPGOMREP 100
RGSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWIILGLNKIVRMYSPTS 150
ILDIRQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTETLLVONANPDCK 200
TILKALGPAATLEEMMTACQGVGGPGHKARVLG PISPIETVSVKLKPG 250
MDGPKVKOWPLTEEKIKALVEICTEMEKEGKISKIGPENPYNTPVEAIKK 300
KDSTKWRKLVDFRELNKRTOQDFWEVQLGIPHPAGLKKKKSVIVLDVGDAY 350
FSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPOGWKGSPATIFQSSMT 400
KILEPFRKONPDIVIYQYMDDLYVGSDLEIGQHRTKIEELRQHLLRWGLT 450
TPDKKHQKEPPFL%MGYELHPDKWTVQPIVLPEKDSWTVNDIQKLVGKLN 500



Western bl ot anal ysis: Reagents = - Monocl ona

anti body to RT (p66/p5 1) Purchased from ABI (Advanced
w@Br@vmesttmol ogi es) dilution: 1/5000 - Al kali ne PCT/EP2008/067945

phosphat ase- conj ugat e anti 32ouse anti body dil ution:

1/ 7500 Expression level: - Very strong p24-RT-Nef-pl7

specific band after 2Ch induction at 22C, representing
WAGPIYEGIBYROLCKOLALTPAOTEVAPLSEBEAELUAEBNRYE ILREEGHDI naht
GvproreKkpLIaalghDbDGCYWTIYBreshtreslKubar ABMRGAETSDYT, S6P0

kot raalybRAsY & s Wit RcarewtRi bRduetiiedwRtE2REGAZRR PEREMDS K50
FVﬁEFPE%ﬁLﬁ gEE%EBE@ EH%F?U BARN&F@KE§K§E§9¥Eﬁgggk” t?g

VWEEFGWE ANRRALERPOnLAFOR0EFBENI VAPeHRGES é@ pPDOSES

ELBNAI RTONEKKBKY Y pRBY BRHK RS CEYEOYPELBAAGI RRVLANGGK 800
WskasulvabPevVREAMRRAAPAEDGUGBASRDLERHEBZTAGNTAATNAG" ( 830
caR2ehnaetEonspyTBol/ubkemSkaat/pastiForek2Ghricndugbi onoab

RR Angarvedrabyng08cep %@QT@GQC ybikuge igEat 950
SR G T RO

NC ORA Néﬁ@ﬁﬁL@BWEKIgéﬁﬁﬁﬁeKﬁgﬁﬂﬁHiV@A@BE#@BEévtaﬂ@éﬁ
NPGEeBTRFEGUREIRFOBREAKDAGSBEEREEYWIVABLY CDHETRIBSKO0 44 6P

TKR24ADRIENeONRERKBRDDRASODIIGEERQVEDYUr € 2) Figures: 1136
SggggbeNé »1Coonmassi e staining and western blot for
4-RT-Nef-pl 7 (F4) (10% SDS- PAGE- Reduci ng) Figure 2 -
24-RT-Nef-pl 7 solubility assay detected by coonasi e
P2§téﬁﬂPﬁﬁcﬁndaWégPePﬁlBFog EREdUEPNGC4E) s - 10%
RTSPSAIPACE} : TheiserkcghdewkRSand5i nduct i on conditions and
Ne€ekkglbancext emachs-prepgar absbemobar t he exanpl es which

p1fiokbaweare:agmdgscui-bed npoExampke 1 unless ot her
Bo%8§d5h£885aéﬁg SESEEEBSQ%QGPE ES%E?EaEHEgtIuctlon

?8ng1ne Eonlgstea n%ryptopﬁg Mutatlogtagk§8guced
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
cell contains a chromosomal copy of the T7 RNA polymerase gene under lacUV5 control

and expression is induced by the addition of IPTG to the bacterial culture.

Pre-cultures were grown, in shake flasks, at 37°C to mid-log phase (A620:0.6) and then

stored at 4°C overnight (to avoid stationary phase cultures). Cultures were grown in LBT
medium supplemented with 1% glucose and 50 pug/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 30°C and 22°C and

when 0.D.620 reached 0.6, IPTG was added (1mM final). Cultures were incubated for



The follow ng pol ynucl eoti de sequence is codon

optim zed such that the codon usage resenbl es the
weomonsursage in a highly expressed gene in E. cBCT/EPZ0&067945

am no acid sequence is idesdsical to that given above

for F4 non-codon optim zed. Nucl eoti de sequence for

F4 X
furthen g Sand bt hoayexemishth Samolsa ary aellscied bsfe and efigites gnd 18

hm%??g§ %%5tgggtgaaggtcgtggaggaaaaggcattctccccggaggtcatt
ccgatgttttctgcgct at ct gagggcgcaacgccgcaagacct t aat accat g
cttaacacggt a

Extiefd gErpesnenae ey &llosc aaat gct aaaagagact at aaacgaagaggcec

Cel g@l@é@were suspended in breaking buffer* (at a theoretical O.D. of 10) and
t gggat cgagt gcacccggt gcacgccggceccaat t gcaccaggccagat gcgce

disgepgeidyy four passages in French press (at 20.000psi or 1250 bars). Crude extracts

(1SPSER0N AR LPARARRSH ASALSLRSSR S 9RRTDA A91¢ )

fra@ffm@at ccaccaat cccggt cggagagat ct at aagaggt ggat cat act ggga
ct aaac

*Beralyjag dyties oM tlaistii¢ e o Yaco.t londt T g bt Rdd cepratpgecca
ﬁm@%g%?%?&g&égpgpg?%ggg@&%?pctataagacccttcgcgcagagcaggca

tcccag

aggt caaaaat t at gacagaaactctttt t gcagaat gcgaat ccggat
SDggffg GE and Weste%g Blogt anal%sis: ggtgcag gcg g9

~aat t.ct
oA ARSI OB RGBT
run] et gt daieec §O8 HAOGE C g24-RT-Nef -pl 7recombinant was detected by

ttt t tt t t ggt t
Cogdasacil L 698 SAITIASERT5G4qp) o9° oot coaaagat caagea

gct aacggaagagaagat t aaggcgct cgt agagat t t gt act gaaat ggagaa
Coggggggaagmga@éﬂdﬁ@@bﬁagégmactwqmamaa$acaccggtatttgcaat
ggggggttcaacaé@ﬁpﬁﬂkﬂé%éﬁk¥9%9388$F@@é@@ﬁ@&@@ﬂgghaagcg
ggggf?ttgggaagtccaactagggatcccacatccagccggtctaaagaagaa
gaaat c MW theoretical: 128.970 Daltons
gg:gggagtcctgga&q%g agacgeat gt tttagt gtaccget t gat gagga

WAaRAIbRE A4 @GOt tt act at accgagcat aaacaat gaaacgccaggceat t cg
ctatca

gt aBazgsgtsget codgecniyyt ewdy gy B dpe@pybgat at t t cagagcet g
t at gac

aaaaat act t gaabtSP#ed fom o Bl adyaregd Bk Pg0'951%% accaat a

cat gga dilution: 1/5000

cgatctctatgtgqgctcggatcta aaat t gggcagcat cgcact aagat t ga
ggaact -Alkaline phosphatase-conjugate anti-mouse antibody

gaggcaacat ct gt t,Ggatgeggmcct cact act cccgacaagaagcaccagaa
ggagcc
gccgtt cct aaagat gggcet acgagcet t cat ccggacaagt ggacagt acagcc
gat agt ' .
ExgretsRitCydlaaagodty srengrdtc Bt Delidesned Bahankaficagbl ggcaa
gcttaa induction at 22°C, representing up to 10% of total
ctgggcctctcagatttacccaggcat?aaggtgcgacagctttgcaagctact
gagggg protein (See Figure 1).

Recombinant protein "solubility":



aact aaggct ct aacagaggt cat cccat t aacggaggaagcagagct t gagct
ggcaga

wQa@avogiognaat t ct t aaggagccggt gcacggggt at act acgaPCUEPZNO&EH7945
ggacct 34
t at agccgagat ccagaagcaggggcagggccaat ggacgt accagat at at ca

agaacc . . . . .
”Frgal”tcgﬂglaﬁ%ta@@a@a%l’ Hyeaag):abgtorovHY Geudipggd L R lb takgost all
p2 4 RE B R17 fusion protein is recavered in the soluble fraction of ellular extract
(FigggdaaWith growth/induction at 30°C/20h, around 30% of p24-RT-Nef-p17 protein
tt t t t t t

is oQigsciied with the insoluble fraction (Figre 110 o9gaaacat ggtggac

tt ggcaagct acct ggat t ccagaat gggaat t t gt caacacgccgccact t gt

t aagct

"Freeggd/ tevagy t(Eyafggi@ge)c gat agt aggggcagagacctt ct at gt cga

t ggc . o ) ]
ol 3R festiondaiyindeiong 2 egeu b Ry S v adgbc o
cerfteR@edat 20.0002/30 min : S2 and P2 (resuspended in 1/10 vol.)

ggt Cgt aaccct tacggat accaccaat cagaagact gaact acaagcgattta

Br%%:gz%%mﬂwﬁf%%%%} §ARRILAYLSAGAGRR ot caat at geget

protéih bEIRsEIGBIe 3G ¢ aATRYLR3dpRgedagedBRaid Pt aaaccaaat aat aga
acagct
t at aaagaaagagaaggt at at ct ggcct gggt ccccgct cacaagggaat t gg
Bre%%h A 9%%8@%?99%?-@@% 23 9CARAY9RL L F9caaggt tett
gcgatg| gggggt a
solalgit gBizatechgt ct agcgt agt cggct ggccgacagt ccgcgagecgcat gcgac
gcgceceg
aaccagccgcagat ggcgt gggggcagcegt ct agggat ct ggagaagcacgggg
Fighldt aa
cttccagt aacacggcggcgacgaacgccgcat gcgcat ggt t agaagcccaag
FigaaghgQ@oomassie staining and western blot for p24-RT-Nef-p17 (F4)
(16RFOPACHOREGGSYYt aact cccecaggt geegt t aaggecgat gace
t at aaggcagcggt ggatctttctcacttcctt aaggagaaaggggggct ggag
ggctta

Figatd Zapa¢dllayatigt jadelyyat asaycdatgatdcygtapgatictsesnag asd vasfern
tac. 5
bk?aggﬁﬁﬁﬁé?ﬁgbgbﬁg¥¥%%%@g%cggggccaggcgtgcgctatcccctgact

ttcggg
t ggt gct acaaact agt cccagt ggaacccgacaaggt cgaagaggct aat aag

The e hagadle and nduatoncondisiont et cedlylae exfeastoygearaia igateca

aacgagaggt N e
xRGoTRER Ry pas fererbstin Grgs daplene b soadiona s o
speciicdqa ggRaipatatire AR@eR61E lof Bfakriak buffer).

at gggcgccagggccagt gt act t agt ggcggaga

act agat cgat gggaaaagat acgcct acgcccggggggcaagaagaagt acaa

gct _anfimi
2'gcagg??%lb?ﬁgg%%?Ctcgcgaacttgagcgattcgcagtgaatccaggcct
Thegédllogang polynucleotide sequence is codon optimized such that the codon usage

acgagt ga ctgt ttct cagct acagccgagcct acagac
resgrﬁblgéglegcoggg usa%e ?19 g ﬁ?g%?y expregsggc? gen% (1;n E. co%. Tlge a?rnino act gsequence

is iBSRRIAGth It WAL R FaRbACCHSFERARGLESE! Cltact gegt t cat ca

acgaat
t gaaat aaaggat act aaagaggccct t gat aaaat t gaggaggaacagaat aa

Nugltegg(?easequence for F4co:

atggtcattgttcagaacatacagggccaaatggtccaccaggcaattagtccgegaact
cttaatgcatgggtgaaggtcgtggaggaaaaggcattctceceggaggtcatteecgatyg



aaagaaggcccagcaggccgccgccgacaccgggcacagcaaccaggt gt ccca

aaacta ctaa [SEQID NO 3 ] p24 sequence is in bold
woldoosgryuence i s underlined Boxes: nucl eoti desPCT/EP2008/067945

i ntroduced by genetic consBfucti on The procedures used

in relation to F4 non-codon optim zed were applied for

t he codonopti m sed sequence. Details of the
tttscbobognsatpkgsgudcananegcpRraagbee8tihibcpatgettaacacggta
ggpb5d3d8htpadgBigblebtgphiatgbtahaigayactapkia8hangabgeageccgaa

tgéghghiﬁ k EEE@E'gKQEQE&EEBgEE@HﬁE%&éaEZabB&@EE&t cgcgagceeg
ool e ettt a0 bl i s papence
aagapfecagepatacaaptoaorgagst Eé§ﬁ§§E§?t§9P£FﬁFaﬁé ggactaaac
aagatagtergpregeatsctregpatsctatacpggatetreaceprapaasaaaaggag
ccghagegggBreatygktgaesgattetgtangaccntshgkgechbagkaggattcccag
gadd€chfalhdtbgetBhasgablclc@terggbgchhantgbghttcaga€tgtaaa
ac%é?%@kgggaéE@cﬁgg Qcéﬁ&&%@@é& ?BQQ Sa Bﬂﬁgﬁgac ﬁt%gtcag
tures re 8r LA~L ne %E\ g %e ggg c A’at
9980 £ 99 EOgRGSIGRRRaRARSRIED RO E A I5F CGPacEsE 6T
agpRacgPbW RIREAPaRTRA32BRECEAVAREE§E P CFaaaEEtFREICagtIgCC
gcbasaboregepbipanhtappoterhcexppregsibhgtavovdenrgogAVRaggaagy
cabBdiatedadenepyegscanaghatbactVacprenptecygtenticabitaaagaa
aaSgBBHE%éaéégéggggﬁeéﬁbgﬁEt@%aégi%%Egg §89ct9a25P9GHEEE S ccca
a 2c tgk Ofa%BE ngabggaém%%ggggcgkugose ng agglng a aatc
YRananycrn. ceuftures were grown at 37C and when O D620
99} GAEHBACD BIF PreIVAS SaABASC F Hi BT AARY CIBLF PaF8STHRrEtC0T
aappcabaredcgoctharthercy9ghetrsatonegnirghtrcaggcartcagctatca
gtSanpktesgwerecgobbgotedgbefigygtandci§chaunstindyaticogtatgac
aaEXhEaett égﬁéé@EE@@aﬁ@écégagﬁhhgéﬁtagﬁbkaﬁﬁkkgbéaﬁ@égatgga
cg%%?%éggﬁggggg§5§888£8t985 8&t&85c§g&9%8585%%§5g8%E@aSEaact
gaggtaacatctgcttcgatggggcctcactactcecccgacaagaagcaccagaaggagcec
gccgttecctaaagatgggctacgagcecttcateccggacaagtggacagtacageccgatagt
gctgcccgaaaaggattcttggaccgtaaatgatattcagaaactagtcggcaagecttaa
ctgggcctctcagatttacccaggcattaaggtccgacagectttgcaagectactgagggg
aactaaggctctaacagaggtcatcccattaacggaggaagcagagcttgagectggcaga
gaatcgcgaaattcttaaggagccggtgcacggggtatactacgacccecctceccaaggacct
tatagccgagatccagaagcaggggcagggccaatggacgtaccagatatatcaagaacc
gtttaagaatctgaagactgggaagtacgcgcgcatgcgaggggctcatactaatgatgt
aaagcaacttacggaagcagtacaaaagattactactgagtctattgtgatatggggcaa
gaccccaaagttcaagctgcecccatacagaaggaaacatgggaaacatggtggactgaata
ttggcaagctacctggattccagaatgggaatttgtcaacacgccgccacttgttaaget
ttggtaccagcttgaaaaggagccgatagtaggggcagagaccttctatgtcgatggege
cgcgaatcgcgaaacgaagctaggcaaggcgggatacgtgactaataggggccgccaaaa
ggtcgtaacccttacggataccaccaatcagaagactgaactacaagcgatttaccttge
acttcaggatagtggcctagaggtcaacatagtcacggactctcaatatgcgecttggecat
tattcaagcgcagccagatcaaagcgaaagcgagcttgtaaaccaaataatagaacagcet
tataaagaaagagaaggtatatctggcctgggtcccececgcectcacaagggaattggecggcaa
tgagcaagtggacaagctagtcagcgctgggattcgcaaggttcecttigcgatggggggta
agtggtctaagtctagcgtagtcggctggccgacagtccgcgagecgcatgcgacgcgecyg
aaccagccgcagatggcgtgggggcagcgtctagggatctggagaagcacggggectataa
cttccagtaacacggcggcgacgaacgccgcatgcgcatggttagaagcccaagaagagqg
aagaagtagggtttccggtaactccccaggtgeccgttaaggeccgatgace
tataaggcagcggtggatctttctcactteccttaaggagaaaggggggctggagggctta
attcacagccagaggcgacaggatattcttgatctgtggatttaccatacccaggggtac
tttccggactggcagaattacaccccggggeccaggecgtgegetateccecctgactttecggyg
tggtgctacaaactagtcccagtggaacccgacaaggtcgaagaggctaataagggcgag




directly | oaded on SDS- PAGE. SDS- PAGE and Western Bl ot

anal ysis: Crude extracts sanples were run on 10 %
WO e@9o8e1g9 SDS- PAGE. p24- RT- Nef -pi 7 recomnbi naPCT/EP2008/067945

protein is detected by Coomstssi e blue staining (Figure

2) and on Western blot. Coomassie staining:

p24- RT- Nef -pl 7 protein appears as: one band at 130
aakBattfittingtwprhcgdakteabatedcMpaNLbhebgetircabaacgagaggtt
cti@&aB@@a@@ktO@ScMi\tagaategt:gt18@akBac@éS§eaﬁgbb9§ctgcatcca

E§ctcala Eb? c@%??%lc%ﬁélt gkl tBh ggcggaga

R . éég% R L I
gcﬁﬁé%ﬁ&%%% ShFbgdreaantiIapappitcdntPpgagtccagacctgcttga
JadPRUtPBRIITLISO09ARERE L REUEDFOACARCRIOCIBYEFLEgagactggcag
cobgurgctregorbiinant aBeREDE3Yytcgbbscexpressedctheck4caacgaat

tgbhHSt@RagladavVeRY aBhghckevebarangbngqhbeayd0248%etaagtcgaa

oo 8 oo L, g e 00 M Ay L BB e
ct g 8don- optimsed gene is slightly sinplified. The major
[SEQIPNRtHd band at 60 kDa, as well as minor bands

bel ow, di sappeared (see Figure 3). Conpared to the
B834( DE3) reconbi nant strain expressing F4, the

szﬁPQE%hsﬁi&ﬁan produci ng F4co has the
Nef%qu]}/}gquaﬁa/e%nﬁe%ges hi gher production of F4

tei | ess conpl ex band pattern of
0?%%8Wﬂ?ﬁ %&%ﬂﬁﬁ% Y e OBUUHIARS coonmsi e st ai ned
gel and mestern bl ot for F4 codon-optim zed, where 1/
Thaprocedidescesdd 24 roBB8idd (tDE3 noh-cbdor( oyatimized gereedppBed for the codon-
optRhRePERuchceF4 (native gene) 4/ BLR(DE3) / F4
(codon-optim zed gene) Exanple 2 :

Details of the recombinant plasmid.
name: pRIT15513 (lab name: pET28b/p24-RT-Nef -p17)

host vector:  pET28b

replicon: colEl

selection: kanamycin

promoter: T7

insert: p24-RT-Nef-p17 fusion gene, codon-optimized

The F4 codon-optimised gene was expressed in E.coli BLR(DE3) cells, a recA”
derivative of B834(DE3) strain. 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 pug/ml
kanamycin. Addition of glucose to the growth medium has the advantage to reduce the
basal recombinant protein expression (avoiding cAMP mediated derepression of lacUVS5

promoter).



Construction and expression of P51 RT (truncated,
codon-optim sed RT) The RT/ p66 regi on between am no
W@eideser2B- 448 i s susceptible to E coli prot eaBEFEPINE067945
P51 construct term nates aB7Leu 427 resulting in the
elimnation of RNaseH domain. The putative E. col
"frameshi ft" sequences identified in RT native gene
sequence were also elimnated (by codon-optim zation
f p .5 d Si r i O
e b BERE bors P BN AR T BRIR4 0 B R S Rh i i Y
med@o(vlthogt gkucﬁsegt géﬂtaiﬁﬂ@dd’anaétﬁ?@ﬁ.. Culhudss Mrfrb\giﬁsm @f}l}yﬁc and when
optim zed such that e codo sa resenbl es t
0. ey 6?@05%@@@, BT Gwas @44169 (&Rpt Egéb &g"gfé‘ﬁf‘é wehe E%cebqltfx.? forfarther 19

hmgf?;( et %l’i:t), Gfhe- C’Y@%ﬂ&%%&é’ ‘ﬁ%lfégaeﬁso ofdtb laﬂéf"‘i’? hSdrs inductior.l.

I 'gonucl eot1 des were asse in a single-step PCR
In a second PCR the full-length assenbly was anplified

E usi ng the ends Eriners and the resulting PCR product

J%%ﬂ%@%@ﬁﬂ@é%%@ﬁ?iMeUmmaHeMamﬁd Af ter

Celt BENQS R cQlspBRIcBlin SIhAE Bufftl (AOL RSSO DY o BREboiled and
synthesis, the p51 synthetic gene was cloned into

dirgHydoaded oprB3sPAGHI asni d. This reconbi nant pl asmi d
was used to transform B834 (DE3) cells. Reconbi nant
protein characteristics: P51 RT nucl eotide sequenceatg

SDKa®A @Etah@ W ssegaBléGhesGist agaaacagt t t cggt caaget t aaaccag

ggatg 60 . )
Cf%%tﬁ‘gﬂg@@té S3BPIgE VakgeRgndgde srbusmegdialaddagat t aaggcgcet ¢
p2 SRAIRP 2 rooopbinans protein s detceted by Coomassic bluc staining (Figure 2
anc oy WastehiBblot.
aat acaccggt attt gcaat aaagaagaaggat t caacaaaat ggcgaaagct t
gt agat 240
Egggg tgggggéﬁ%?@éﬁﬁ&%?%%ﬁé‘ﬂ%%ﬁ 9aoRAMpeARGL.aggt at ¢
ccagccggt ct aaagaagaagbaad atggt Ieldag{fathggahghlrghagadica
tatttt 3 60
agt gt accgct t gat gaggactt ccgaaagt at act gcgtttact at accgagc

at aaac 420 MW theoretical: 128.967 Daltons
aat gaaacgccaggcat t cgct at cagt acaacgt gct cccgcagggcet ggaag
gggtct 480 MW apparent: 130 kDa

gg?gggagg%%&gggﬁ@g&ﬁ§£ggacaaaaatacttgaaccattccgaaagcag
gat at { gt Agichaccaat agabgEgAbALIGkATOE GasH POgBIGY agaa
attggg I

cagcat cgcact aagat t gaggaact gaggcaacat étlgent ¢g8t0§gggcct ¢
actact 660

cccgacaagaagcaccagéaéﬁ%@géﬁbggF?k%F%ggggyégﬁgpgggégctt

catccg 720 dilution 1/10.000
acaagt acagt acagccgat agt gct gcccgaaaaggattctt accgta
gat ga? ggo J I lkah%e%hogphatage-conjggate anti- rgb it antibody .

att cagaaact agt cggcaagct t aact gggcct ct cagalfd2¢ezpgocat t
aaggtc 840 '

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 3). Compared to the B§34(DE3)
recombinant strain expressing F4, the BLR(DE3) strain producing F4co has the following



cgacagcttt gcaagct act gaggggaact aaggct ct aacagaggt cat ccca
ttaacg 900

\V@aggmaymagagcttgagctggcagagaatcgcgaaattcttaaggagEngmgnmﬁ
cacggg 960
gtatactacgacccctccaaggaccttatagccgagatccagaagcaggggcag
ggccaa 102

ad\t@l@@ﬁ@@ﬂ&é@@d@é@%ﬁ% ablhBdlghethpaetan lesyeqrprlex Gahragicecol

recg@ggggtg%gg&batactaatgatgtaaagcaacttacggaagcagtacaaaag
attact 1140

C ctattgtgatat caagaccc tt caagct gcccat ac
Flgé@g gg)v&s?oegl%m% sta?ne%gg ?and v%estern%?ot%gr F4 codon- o%tlrnlzed %ere
acat gggaaacat ggt ggact gaat at t ggcaagct acct ggat t ccagaat gg
gaattt 12 60 gtcaacacgccgccgcet ggt aaaactg

nagﬁﬁﬁ&ggﬂagc| taa 1302 [ SEQ | D| NO 4] Boxes:
am no-acids introduced b y genetic construction 1.1

MW@EW Ebausresenay| ST| GPI

I7 KVKQWPLTEEKI KALVEI CTEMEKEXKI
¢ (native gene
(%A%@?ﬁ-r KLV REL WEVQLGE PHPAGLKKKKSVTVLD
Q/ on-opfimize gene
SVPLDEDFRKYTAFTI PSI NNETPG RYQYNP/LPCB/\KGSPAI FQSSMIKI LEP

CRIKAOND 10(\
LI AVANS |

DI VI YQYNMDDL YVGSDLEI GOHRTKI EEL RQHLLRWGLTTPDKKHQKEPPFLKM
Exhifptd £ 240
VQP! VLPEKDSWI'VNDI QKLVGKLNWASQ YPG KVRQLCKLLRGTKALT
ConMreetion30al expression of PS1 RT (truncated, codon-optimised RT)
EEAELELAENREI LKEPVHGVYYDPSKDLI AElI QKQGQCGAM YQ YQEPFKNLK
TGKYAR 360

hw&@&%mw&@ﬁwdﬂ AR REPFRAET RET IR PPy The
P53 E@éﬁﬁct‘h@@m Mf E[LLXptﬁ 2l7$gﬁl§ n 4i‘?1:%he£ émnht@om ﬁﬂias%?lx ain.

am no-acids intro eneti c construction.
(Lysine) : |nstead of Tryptophan (W . Mitation

i ntrod er enzyne, a IVIt Lengt h
Theprtatyg PO%TO E}H’?S s%?a}l@tce% 1d€n '{T }ﬂ“%@nswquw were

alsé th%n{ﬁ% kgdoﬁoﬁﬁnl%at?orﬁﬁf]pﬁ @éﬁ@s sion in B834(DE3)
l's: P51 expression | evel and reconbi nant protein
solublllty were evaluated, in parallel to RT/p66

t 51 | evel : I nduct
poRot it Ty EogPRaT ] uced at a7C (4 1 PTG,

during 5 hours.

The sequence of the synthetic p51 gene was designed according to E.coli codon usage.
Thus it was codon optimized such that the codon usage resembles the codon usage in a
highly expressed gene in E.coli. The synthetic gene was constructed as follows: 32
oligonucleotides were assembled in a single-step PCR. In a second PCR the full-length
assembly was amplified using the ends primers and the resulting PCR product was cloned
into pGEM-T intermediate plasmid. After correction of point errors introduced during
gene synthesis, the p51 synthetic gene was cloned into pET29a expression plasmid. This

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

Recombinant protein characteristics:
P51 RT nucleotide sequence




Breaking buffer: 50 niMTris/HA, pH 7.5, |InMVEDTA, +/ -
| MVDTT Western bl ot analysis: Reagents: - rabbit

w@elogosonal anti RT (rabbit PO3L16) (dil uti on:PAT/EB2008/067945

000) - Al kaline phosphataseé9conjugate anti-rabbit
anti body (dilution: 1/7500) Cellular fractions
corresponding to crude extracts (T), insoluble pellet
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caw%ﬁmﬁﬁﬁ%@ﬁfrﬁjlg@ﬁas@%%ﬂtﬂ@a(cswtwiafmaéﬁg%ﬁctcactact
ceeprustgeenca837Q)aquueparede arfdert ap eduttd guy tebpeaki gt ccg
ga@&ﬁjt&jga%tgha&Tdacg@ﬁ@gﬂ@@td&@g@bﬁ@g@ﬁiﬂjtttig@l@chtﬁa{a&@at
atﬁggﬂgé%%taékcéﬁﬁgy t@gééb %Eggg%kégbc%g Qgggﬂégggtc
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J2PYHAGGRY CF’SF%“@Q@B%?%@W@@?E%@&W 93§ RRYTIFSII9

gt norrtedyernge corrdidgRonst 2 98X%coR Ip Bl caTRh 666y ea Ftddcka

tg@mmzfceda'tmtmaaabﬂaec(:<$2l)tafdgaetbﬂ@aa@dtyggﬂggfa@ﬁaéq]igr@dc

% 5&@%g@%§§t£& B! a@ggAaaQJHé%t%§c%&gwﬁ%dg@aghgéﬁééttact
o ol

t t& ﬁ aa. ICCEEXC %ﬁ%@%aa

r ct| on

ac%%%@@ra\?&at%?tq%@aa Pt e Ct@atst&ﬁﬁﬂé%t%%ttt

IteBAIHGHEET At I ZC. 200057 30T I WG as t@%neratl ng S2 and

[SHRIPNO#$ resuspended in 1/10 vol.). Exanple 3 :
Construction and expression of Nef-pl7 The doubl e

BOLJf@J Qi REOLEI S MR %dﬁ@é‘&tﬂﬁﬁggﬁgt{\?f - 217 [Recogbi nant

asm ds construction I'Nef- pl 7 expressi on

%
1.1 eckmlno acid sequence:

MST|GPISPIETVSVKLKPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKI SKIGPENPY
NTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGLKKKKSVIVLDVGDAYF
SVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIFQSSMTKILEPFRKQNP
DIVIYQYMDDLYVGSDLEIGQHRTKIEELRQHLLRWGLTTPDKKHQKEPPFLEMGYELHP
DKWTVQPIVLPEKDSWTVNDIQKLVGKLNWASQIYPGIKVRQLCKLLRGTKALTEVIPLT
EEAELELAENREILKEPVHGVYYDPSKDLIAEIQKQGQGQWIYQIYQEPFKNLKTGKYAR
MRGAHTNDVKQLTEAVQKITTESIVIWGKTPKFKLPIQKETWETWATEYWQATWIPEWEF
VNTPPLVKLRPAS|

[SEQ ID NO:5]

Boxegs: amino-acids introduced by genetic construct

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

Length, Molecular Weight, Isoelectric Point (IP):

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1302

60
120
180
240
300
360
420
433

ion.



Nef - pl 7 fusion gene was anplified by PCR fromthe F4
reconbi nant plasm d. The PCR product was cloned into

wao b@jositrer nedi ate pCEM T cl oni ng vector and  PCT/EP2008/067945
subsequently into the pET29& expressi on vector.
Reconbi nant protein characteristics: Length,
Mol ecul ar Wei ght, |soelectric Point (I1P) Nef-pl7
(named4NPpA, BN 2003 kiday, IBE).68 kpa, 1 P: 7. 48 Ami no- aci d
seq : i;de sequences: Nef-pl7

L e RS ol
At gp9t egsiariindevd and arend el ©oid0gaiBioscl aetoilaaggdaa

agagt g118Q RT/p66 production strain.
Agacgagct gagccagcagcagat ggggt gggagcagcat ct cgagacct ggaa

aaacat 120
pSCeguessisicRealagt agcaat acagcagct accaat gct gct t gt gcct ggct a

aagca 180 . . .
%W@#g 6T gYbt (Mdeehgt Yat 4T Ae frinaifadea
Br@&g%géﬁs%o mM Tris/HC|, pld:7.5, ImM EDT4, +/- ImM DIT.

acdaggcagct gt agat cttagccactttttaaaagaaaaggggggact ggaa
Wegggchlat 30Mysis:

Relganbiac Saaibrpontinar dan R ravoft POHYeH Mtk HAG 3052

Ttecct gal UBaRAIPARPARAGAGSALIACHRORTNN CAGRLA! ARARSOISLS0)
9ga

Celtgjgt mt?gaagmsam@ngmm@@g@m@éihé@@d%@a@@g Ocad tsapaanatant
@D%%%gggﬂﬁbﬁ%%PF%%%@%%Péﬁaxagctgcatggaatggatgaccctgagaga

gaagtg 540
Tt agagt aggtttgacagccgcctagcatttcat cacgt cccgagagct
As @l @‘%d%g ogornasgle stalgned %el and Western Blot (Figurg %) Vergr h?ghgexp?ession

of ﬁaiggﬁ%‘g/é gf"%@ﬁ GEACAPAGS LRLAY! BEHAIRGCALCARERLY BRYRYY
ggagaa

Tt agat cgat gggaaaaaat t cggt t aaggccagggggaaagaaaaaat at aaa

ttaaaa 72 . . . . :
FOI&ﬁt%P%bf‘%f? fyatsisdatgaticndeiionghd T Cgcdyr rh thedesguinyy
prodh@99Rre/BLovered in the soluble fraction (S1) of cellular extracts gSee Figure 4).

Acat cagaaggct gt agacaaat act gggacagct acaaccat ccctt cagaca
Wiggatp@ssed at 30°C, 99% of recombinant proteins were associated with the soluble

ﬁa%4ogg%g%§gﬂtag§Fcattatataatacagtagcaaccctctattgtgtgcat

Gagat aaaagacaccaaggaagct t t agacaagat agaggaagagcaaaacaaa

agt aag 960 '
Thﬂaé]a&gﬁgt@acagt aaldragea gotl ghandcbujdess somglteadhaniy gt dagued for
pedattac 102 0 Taa 1023 [SEQ ID NO. 6 ] Nef-pl 7 (NP)
@G(IN\E‘ KSSWGAPTVRERVRRAEPAADGVGAASRDL EKHGAI TSSNTAATNAAC
AWLEA 60
QEEEEVGFPVTPQVPLRPMIYCAAVDL SHFLKEKGGLEGL| HSQRRQDI LDLW
Solipititsassay2 0

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.).

After freezing/thawing of soluble fractions (S1), prepared under reducing as well as non-
reducing conditions, 99% of p51 and p66 are still recovered in soluble (S2) fraction. Only
1% 1s found in the precipitate (P2). This is shown in Figure 5.



FPDWINYTPGPGVRYPL TFGACYKL VPVEPDCVEEANKGENT SL L HPVSLHGVD
DPEREV 180

w0 EMBRBSIBIR. AFHHVAREL HPEYFI CNCI RPI MGARASVL SGGEL DRWEKP1R0$2657945

GGKKKYKLK 240 #
HI VWASREL ERFAVNPGLL ETSEGCRQ LGQLQPSLQTGSEELRS
LYNTVATLYCVHQRI 300

El KDTKEAL DKl EEEQNKSKKKAQQAAADTGHSNQVSQNY 340 [ SEQ | D

FidR 5 §h70vJs BP%51 ?&} Rg@q i gcﬁulj)iﬂy é%%&iﬁ%%@%ﬂ%%@lg fraction (3h

construction. uence

indocttdrea B0te comgriedae-20°C, After thawing, S1 samples were centrifuged at

At t t tatt t t t

20 4 E9YL F59R0 S SAY & L AR I90RR0RRL L 0RY P ggoaaaaa
Tt aaggccagggggaaagaaaaaat at aaat t aaaacat at agt at gggcaagc
agggag 120

Exaimpipadic g@on st procipnt saak expiepgomt aft Nefgplacat cagaaggcet gt aga
caaata 180

Ct gggacagct acaaccat ccct t cagacaggat cagaagaact t agat catt a
t at ahe doulbde fusion proteins were constructed

Acagt agcaaccct ct at t gt gt gcat caaaggat agagat aaaagacaccaag

gaagct 3R@Qfp17
Tt agacaagat agaggaagagcaaaacaaaagt aagaaaaaagcacagcaagca

Q . .
Re%éﬁﬁ@éﬁgggﬁﬁﬂﬁﬁ%ﬁggﬁﬂwgagccaaaattacctcgacaggcctatgggt

g9CcIapERa/Nef-p17 expression vector:
Tggt caaaaagt agt gt gg tggatqgcctactgtaagggaaagaatgagacga
gct @a@p Kgtusion gene was amplifie
ThPRAGRIEAURLI9RAL FAIPRRINCA G RORBRRT 1OGBRREASA Ag0ca
subdgqirgfl A alte erRYIEAIPOL & pRMIGCT@EIT gt gcct ggct agaagcacaagag
gaggag 600
Gaggt gggttttccagt cacacct caggt acctttaagaccaat gacttacaag

cagct . o
RefiRHf b Brosein chardseHisties: 2 aaaggauggact ggaagggct aat t cac
tcccaa 720

CgaagdeagintMoleculay Ay eight, dspelestrae Poims€Hdaaggcet act t cect
gattgg 780

Cagaact asREACT ARGRANIYHIYNS AAJMWE 38 3&IBaney ugggat ggt gc
tacaag 840

G a9t 2 ghgH L SRYESARRLARRPL AFRRYEAIR gL aRgoa0agaacacc
Tt acaccct gt gagcct gcat ggaat ggat gaccct gagagagaagt gt t agag
Nefg@dg@ugﬁeotide sequence
Ttt gacagccgcct agcat tt cat cacgt ggcccgagagct gcat ccggagt ac

At%%é%ﬁﬂ%a%@%g&kégggéﬁgkgaté{gg%tbgggggé%gggt%éka&?%ﬁﬁ%ﬁ%a%@
Ag Q?Q&%%%Egn %pdaEé resﬁlo%-%-ag Eé{ggégagégggaéaégggt
FA* 99 %%t Aeed Verdion ot  he Fa
GOt P2 RPCPBBL NEFAYS P PT IF 8T Git iRfieP et §Hg- 9t gcctggetagaagea
Caagaggaggaggaggtgggttttccagtcacacctcaggtacctttaagaccaatgact
Tacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggcta
Attcactcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctac
Ttccctgattggcagaactacacaccagggccaggggtcagatatccactgacctttgga
Tggtgctacaagctagtaccagttgagccagataaggtagaagaggccaataaaggagag
Aacaccagcttgttacaccctgtgagcctgcatggaatggatgaccctgagagagaagtyg
Ttagagtggaggtttgacagccgcctagcatttcatcacgtggccecgagagectgecatecg
Gagtacttcaagaactgcaggcctatgggtgcgagagecgtcagtattaagcgggggagaa
Ttagatcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaa
Catatagtatgggcaagcagggagctagaacgattcgcagttaatcctggecctgttagaa
Acatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatca

by PCR from the F4 recombinant plasmid.

60
120
180
240
300
360
420
480
540
600
660
720
780
840



Met hi oni ne at position 592 is replaced by a Lysine.
This nethionine is a putativeinternal transcriptiona
WO 240840807151 t e, as supported by N-term nal sequPCIVEPZY08/067945
performed on a Q sepharose42|l uate sanple of F4
purification experinment. Indeed, the major F4-rel ated
smal | band at 62 kDa present in the Q eluate sanple
Gaggardts agbt pet e Grtianea 582t advistelicone met g gtephacethdmpta 900
Ga@aﬁﬁaaagaEmEkaéjﬁﬁagcfhea@%@%a@@tbﬁa@gaaﬁﬁg¢sahhyaiﬁagﬁaa@ 960
A 102
aé£b%§§%@% éaepltOpgg@agiaiég%%§§FE%§£%ﬁg§ %g@gégdﬂ%@c 1822
itope (A* 3002) is lost, but 9 other HLA-A3 epi t opes
S%Sé“b?%% At in the RT sequence. No hel per epitope
identified in this region. Reconbi nant protein
characteristics: N-term- |p24: 232a.aj - |hinge:2a. aj
- | RT: 562a.aj -|hinge:2a.a] - |Nef: 206a.a] -
Mol ecul ar Weight, Isoelectric Point (IP): 1136
Nekgﬁgyg%) I P: 8.07 Nucl eotide sequence:

a ttatc a aacat cc %gg caaat tacatca ccat at cacct
gﬁéﬁkﬁs P SRDLERHGAITSSN TNAACAWLEA 60
QEEEMPQ’@&Q@@I@RW@@M@LW%QWHWM DREEMATOGYa 120

FPOW@A TPGPGVRY PLTFGWCYKLVPVEPDKVEEANKGENTSLLHPVSLHGMDDPEREV 180
LEﬁﬁﬁﬁéﬁﬁﬂ%ﬁh@ﬂﬁﬁﬁﬁﬁﬁi@ﬁﬁﬂ@ﬂ@@éﬁ%%%i@@Q§£ﬁﬁﬁﬁk%@%ﬁﬁé@ﬁﬁﬁ?ﬁ%%c 240

nr 3R rr AVNPGLLETSEPCR LGOLOPSLOTGSEELRSTYNTYATIYCYH 300
acat caagcagcca gagaccat caat gagga §ét
EI DKIEEE AT E AR T CH S NS oY 340

[SEgggat Mgadl acat ccagt gcat gcagggcect at t gcaccaggccagat gaga
gaacca

aggggaagBeacahiadGorid anrddaed A gheht beRada@snraat aggat gg

atgaca Nef sequence is in bold.
aat aat ccacct cccagtaggagaaatttataaaagatggataatcctggga

tt aaat
Pladih agraaghsdytsstisgeeet accageat t ct ggacat aagacaaggacca
aaagaa

At §&dtddagagast Hpl-agac689idfl-ataanagd tirrgagesgageaaget 60
Ttgéﬁg%%%gggggaaagaaaaaatataaattaaaacatatagtatgggcaagcagg ag 120
Ctgag?gé agaagatfgoatgacagaaasetiatle E§§g%%%%E909a§‘§c°a%a%at 180

Ct%%%%ﬁ%ﬂ?Fﬁéé%@%%ﬁ%%jé@5@%%&&%%%9?3@%%%%&ﬁ%%j&ﬁé?@%&%ﬁﬁ?&@éa 240
Act gt oAy aggayt sggaggacce ygrratadggeadgeglaoetgccaaggaaget . 300
Tt gRdalglggeseLaidrgasat@aagtaagaaaaaagcacagcaagcagcaget 360

Ga&&EH&@%%QEQ585&%6&@%@%&@@é&géa%igééE8&&%&@%@%@@@@@@%&&%&%@3 420
g%%%%fég iGaadadaiacaaadgeal i g agaan 1 At R tgdada 1)

ggtgggagcagc tctcga tggaaaaacatg agcada caca 540
Agtagcaatacagcagctaccaatgctgcttgtgcctggctagaagcacaagaggaggag 600
Gaggtgggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcagect 660
Gtagatcttagccactttttaaaagaaaaggggggactggaagggctaattcactcccaa 720
Cgaagacaagatatccttgatctgtggatctaccacacacaaggctacttccctgattgg 780
Cagaactacacaccagggccaggggtcagatatccactgacctttggatggtgctacaag 840
Ctagtaccagttgagccagataaggtagaagaggccaataaaggagagaacaccagcttg 900
Ttacaccctgtgagcecctgcatggaatggatgaccctgagagagaagtgttagagtggagg 960
Tttgacagccgcectagecatttcatcacgtggecccgagagectgcatececggagtacttcaag 1020
Ractgctaa 1029
[SEQ ID NO:§]

Example 4: Construction and expression of p24-RT*-Nef-p17 (F4*)

F4* is a mutated version of the F4 (p24-RT/p66-Nef-p17) fusion where the
Methionine at position 592 is replaced by a Lysine. This methionine is a putative



gaaaat t t caaaaat t gggcct gaaaat ccat acaat act ccagt at t t gccat

aaagaa
\Naamm@auagtactaaatggagaaaattagtagatttcagagaactPGHEnagﬁgnmﬁ

aactca

agacttctgggaagttcaattaggaataccacatcccgcagggttaaaaaagaa

aaaat c

agt sdoayttresgaogelyggrig aty easetnorted badt-tevmota sqgacerarga

ctt pagormed on a Q sepharose eluate sample of F4 purification experiment. Indeed,

gaagicahA6t BARUMERGRAN Baid AFLARAERA HAIRCAIEAAHGRYIE 3@rts at

a:ghﬁai]% C?%CC&C a at c a a tcc. ta

gat &%@hlgmge is replace a fy%% aﬁ% ﬁf(ﬁ( ?1 M motif s Igaturglly
aaabEsat imglade OtRT seayanesacaaaat ccagacat agt t at ct at caat a
cat ggat gat tt gt at gt aggat ct gact t agaaat agggcagcat agaacaaa
aat IPAGHFPE S this mutation on CD4-CDS epitopes was evaluated:

i gggggg@@@t CTOLhIGIANITADF 3G CAR BCRRIFAIRABAGHBHEAAR Bresent

tig ¢t RE sequeaeat gggt t at gaact ccat cct gat aaat ggacagt acagcc

t.at t . ) ) . . .
- 35 B Rer RS SRfIR ig SN PR M at gacat acagaagt t agt ggggaa
attgaa

tt gggcaagt cagat t t acccagggat t aaagt aaggcaat t at gt aaact cct
Regeigbimgnt protein characteristics:

aaccaaagcact aacagaagt aat accact aacagaagaagcagagct agaact
Ca a 3 . . 3 . ()
-8 4p2ds 232004 bingedaad : R 2620 ad dinge2e-ala ek 208 ada
agact t
aat agcagaaat acagaagcaggggcaaggccaat ggac R1de dR2maf t Gilenn
agagcc

;’it t tt q{&gﬂi M SRAAIE PGSR NodledACPSiARAPYC I gcccacact aa
gatg
aaaacaat t aacadbifysagiYtelRadBa8 Qaccacagaaagcat agt aat at g
gggaaa
gacNg@kaaa@E&ﬁ@ﬁ&;gcccatacaaaaggaaacatgggaaacatggtggac
agag
L gucaagesacel qualoctga aggagl Lol LaaracceronLLiagt .
tta@gggse@qggtagagqaagaageeqaqg@qggagésgqsseegaegaagtagscatg
tttygggecattatcagaaggagccaccccacaagatttaaacaccatgectaaacacagtg

ggé@‘@hééQéﬁﬁ@‘éaéébéQQEEQQﬂé@@éﬁﬁé@‘ﬁé&éEQEEéSEéQb@Qé@@@@@agaa

tg§§§@§ agtacatcca tgcat Ecctatt cacca cca at agaacca

ag gacatagca gaac cag ad caaa gatggatgaca
g 93 g% ccctaact acC gagg 8 g% %

aatﬁﬁgés@ssFﬁ&sssastagaagﬁaaa&aﬁ5@@3363@36@&3@5sﬁasgeattaaat
aaagfjagtaagaatgtatagccctaccagcattctggacataagacaaggaccaaaagaa
cctittagagaacadgeagateggagtgashaagagttagyagatgagahagtéaacag

gg@gggaaatt atgaca aaaccttétt tccaaaatgggaaccca attgtaag

gaa at ct acca a 8tcag
sl R

toageggotasaadagragegtggroggabggectaetguaagggaadgaargagacggcc
at@agchtfaagaaaaaataaaagcattagtagaaatttgtacagagatggaaaaggaagg

gaQQQQQQ@QQQQQQE@@@95@QQQQQQQGQEQEQQQQQEQEQQQQQQQQQEQQQQagaa

SQ Lackasat tragtagartt ftaat t
e ﬁg?a aatacagddadtaceasrdengelaraderaact sgaagededag "
aga ggaagtt aattaggaatalcalCatc cag tta agaaadaatc
agéggaggﬁgg@ggﬁﬁgéaggéaéég@ﬁéag@Féé@ﬁgﬁéagaééaaﬁga@ﬁgacttcag
gaaatatactgcatttaccatacctagtataaacaatgagacaccagggattagatatca
gtacaatgtgcttccacagggatggaaaggatcaccagcaatattccaaagtagcatgac

aaaaatcttagagccttttagaaaacaaaatccagacatagttatctatcaatacatgga




t acaaggcagct gt agat ctt agccact tttt aaaagaaaaggggggact ggaa

gggct a
W@Ra0east7¢e caacgaagacaagat at cct t gat ct gt ggat ct acRPEL/ARHOS67945

ggct ac 44

ftccctgattggcagaact acacaccagggccaggggt cagat at ccact gacc

tttgga
tonggtgcracaagotagtaecagtvgagteagataaggtagaagaggeeaavaggagct
gaggadgagatctgttgaggtggggacttaccacaccagacaaaaaacatcagaaagaacc

tc@é%%@6%98559%5@%%%8%5859%968&96%599QQ&E@@&@Q%@EEQ@@@EQtagt

s Riaa é LT
ttgggge gggag tttegagade GEFﬁgégEﬁaggcaat Jeaa gagg
aafatgggrgegagagegteagbarraagegggggagaaagcagagctagaactggcaga
aaathgggbggatgggaaagaatteggttaaggegagggygaaggaaaaaababagactt
aa@bbfla88aaatacagaagcaggggcaaggccaatggacatatcaaatttatcaagagec

at@EQEQEQQE@5999889%&9999@99589889QQEESQSQQBEQQESQEQQQQBatgt
aa§888925888@8898?8858888?88?5888886898888885?858??858889aaa

gag@@g@@aatt aaactgcccatacaaaaggaaacatgggaaacatggtggacagagta

ttggaagaacttagapeatratgbgabagagtagocaseettctartgtgtgeatgaaatt
atgdg@gatagttagagaaagaacccatagtaggagcagaaaccttctatgtagatggggce
agégégéga@aégaeesgéeg9@@95&5&@9@@9%9%5@9aegéagags@@aagééaaaa

aa
cacce taact acacaacaa tca gactgcgttacgcg tttatctagc

aadagcaca ca caa €ca
ttgggﬁgga t&4q9 QE Eagﬁﬁgﬁ gt?gﬁ ngaﬁgﬁéga?§ ﬁcﬁ fgogaat

canﬁﬁaggqa@ﬁéécagauﬁdéﬁgtgédtB@gégttﬁgépé@tpd@gtaatagagcagtt
aatatreduaggdabyggenetitctggnstyygteonadnbnecAebdgaattggaggaaa

tg§§6H§-%géﬂkygﬂtﬁggk%h§65585§bN6$H§$EE§@E§8€M§8@E§6§§%@gca

ag@hEKAQGEAATLEENNWAEEENGEP@H&ARVE@HQB@EBCS@BE@VSVKLKPG_
ta85Qg@EEBKV&EMEéEEEKh&AbMEtGEENEKE&K&§Kh§8§@8¥&$9¥6&h6§gcta

aaS@OCWQSgﬁgpéﬁKVR@ECKEERGWKAH¢EVUQE$EEAEEEEAENREBEKE@VHagtg

tthbBgtggaggtttgacagccgectagecatttcatcacgtggeccgagagetgecateeyg
gagtacttcaagaactgclaggcctlatgggtgcgagagecgtcagtattaagcgggggaga
attagatcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaa
acatatagtatgggcaagcagggagctagaacgattcgcagttaatcctggecctgttaga
aacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatce
agaagaacttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggat
agagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaaagtaa
gaaaaaagcacagcaagcagcagctgacacaggacacagcaatcaggtcagccaaaatta
ctaa

[SEQ ID NO:9]
p24 segquence is in bold
Nef sequence is underlined

Boxes: nucleotides introduced by genetic construction

e Amino-Acid sequence



GVYYDPSKDLI AEI QKQGQGEMYQ YQEPFKNLKTGKYARKRGAHTNDV 600

KQLTEAVQKI TTESI VI WGKTPKFKLPI QKETWETWATEYWQATW PEVE 650
WEUNTPRIZVKLWQLEKEP! VGAETFYVDGAANRETKL GKAGYVT NRGRGI03§ 57945

WTLTDTTNQKTELQAl YLALQDSGLEVNI VTDSQYALG | QAQPDQSES 750

ELVNQ i EQLi KKEKVYLAWPAHKG GGNEQVDKLVSAG

RKV| LAl M3GK 800

mw&wm@mawWQ 911@
RWMTM%%B%%E%&MWE
0 AR R AR B EHASRERE Y o

NCI BBMALGEASTLERSE AS QAR F R BB HGR I R RANSSHEEERFAVZ 50

105MPGPKVKQWPLTEEKIKALVE ICTEMEKEGKISKIGPENPYNTPVFATKK 300

NPGk L ETISEGCRQF R BQUQPSIDOTESEE: RSIPUNTVATKYOVHQRGEBRKD 350
110@sJM@&kEEE@N@%M@%MMWM%Ah@s§ME SEQo0

ID ME%KQ@%@I@?%‘B%% %b I%E%{L(LR%GE@ d)450

am Rooac g P78 on5 T gﬁfﬁ Higern 500

100829986 BEé&Y 8§LC%IrﬁPﬁ%TKééF€%I ﬁ’lrﬁﬂ)ﬁé\&&@ é@EW g&REVIc 550
CONSYY UeR KoM TKEJOROGOGOWT YATYOF AKNLHITGKY AREAGAHTNDVE  -600
"t " konTBAKIEYS E ne)wekTrRekeath ke fweThypt opdram IEWiE. 650
Mut @I/N@LF‘PL\)%L%QEHE% Ty RErPIPYE M RRE¥ITBR AStMirE¥ox  F4700

WA il g%@%@@%g&%ﬁw\}: Bs &SE?{'R#A s géra'ﬂso

was | hduce

nonEHYA S @GRS Y UHTV E EB%G%%QVQ £E5 et & §Fed 800
andWahkat WAew THH ERQGras SR CEt e Tad EGEFA BRTE NBSTapA 850
bl ot AvrEROFAS EVE FErst rcatred PMNY FAZQUITES HE L KEMEGIES. THSQ 900
expressechiat varbt gheh@relr pCA8% tratraby By Rt ehveprkvE 950

Sl ' gﬂﬁ CYEN’I'S%E%Evgﬁ@?tb%%f{%%ﬁ/ﬁ%%bégg V7 LHP?%FKDalOOO

ared
oo RaR St %R&&B@ﬁ%@fw&vww&ﬁﬁ%g 1050
I ndNB%WSEﬁgRﬁé]d(ﬁ%LQP@Z@@W%IFRWNTHﬁ@LWWPéKHS 1100
wherBEALDKI EEZONRS KISKAPRAADTGHSNQVSQNY 1136
[SEQ ID NO:10]

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.

F4* expression in B§34(DE3) cells:

F4* recombinant strain was induced at 22°C during 18h, in parallel to F4 non-mutated
construct. Crude extracts were prepared and analyzed by Coomassie stained gel and
Western blotting.

As illustrated in Figure 6, F4* was expressed at a high level (10% total protein), slightly
higher compared to F4 and the small 62 kDa band disappeared.

Figure 6 shows SDS-PAGE analysis under reducing condition (10% SDS-PAGE
reducing gel; Induction: 19 hours, 22°C) for various F4 proteins, where 1 is F4, 2 is F4*,
3 is F4 (Q sepharose clute sample) 2,5ug and 4 is F4 (Q sepharose elute sample) 250ng.



3is F4 (Q sepharose elute sanple) 2,5ng and 4 is F4
(Q sepharose el ute sanple) 250ng. West ern bl ot

war@bysi7s? Reagents: -pool 3 Mabs anti p24 (JQIGI/EP2008/067945
JC16.1, I1&8. 1.1) (dilutiord6l/5000) - rabbit
pol ycl onal anti RT (rabbit POSLI 6) (dilution: 1/10
000) - rabbit polyclonal anti Nef-Tat (rabbit 388)
(dilution 1/10 000) -Al kaline phosphat ase-conj ugate

Weastatn blpadniltsisant i boby ( dilution: 1/7500) -Al kaline

h hat - ' t ti= t] Sdilution:
REGRR0y TRAICBR Gehart sl dEr B kbt dinionc 00
i nduced - hBETH Brgaki
bt fors - Pl RE o RO (AT BRY TR0
+/ - | mVDT Tablgsp@palomt] omntidfeallps (rabbit &Y ddilwion Iy AbBIQ)

pol ycl onal anti ‘rabbit PO3L16 dilution;, 1/
000) - rabbit dﬁw OS%?MWM@FX%&{@ a@fla(ﬂ%?l{ a@%éﬁ)%y(
(di Hidutiown 1/17/5QGJOOOO) - Al kal i ne phosphat ase- conj ugat e
anti-rabbit anti-Bédyiné dhdsphitare-cda)iig@OYyntExanyd @itboby (
Congtinsst i7ors0gnd expression of F4(p51) and F4(p51)*
RT/ p51 was used in the F4 fusion construct (in place

f . _F4(p = - Nef - phd, T .
indlb Rl E DD SEE PR OR i PG 0 T e
Bré\e&trigi ffene Ani s (i"naMiTﬂﬁ/PBfFlw:S.lﬂr EHRMINATY, RRAMPBDTHOR) ImM DTT
repl aced by Lysine, to further sinplify the antigen
We an smbi nant pl asnmi ds construction: F4(p51):
seque : ' 3 h £/ . 5
rea s ot o e L Re RS AT OISR Mt A0 o
i ncor por atrebbit palecloind arCR gpTarensbil RS | (didunibnSV 00 06(1)
the 5° end vrll at the 3' end of the codi _
sequence) “AHEe ARSI EEO 8L  elbHe mefgjaggaémlbﬁwnf 1/7500)
internmedi ate plasm d and sequenced. pGem T/p5 1

internedi ate plasmd was restricted by Ndel and Avrl |
Example fie Qodstfuciipmand expsessiogafdid(pFl)@nd F4(pS1)*

128b/ p24- RT/ - Nef - pl 7. expressi o m d
RIS R RedEyeRAdROEh il B B35 EREPRE™ e excisi on
of RT/ p66 sequence). Ligation was perforned by
conbi ning di gestion reactions in appropriate
Fad enp?apPbi¥ef-plA t he presence of T4 DNA |igase.
Li gati onproduct was used to transform DH5a E. coli
cells. Verification of insertion of p51 into the

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
expression plasmid. Restriction sites were incorporated into the PCR primers (Ndel and
Stul at the 5' end. Avrll at the 3' end of the coding sequence). The PCR product was
cloned into pGem-T intermediate plasmid and sequenced. pGem-T/p51 intermediate
plasmid was restricted by Ndel and Avrll and the p51 fragment was ligated into
pET28b/p24-RT/p66-Nef-p17 expression plasmid restricted by Ndel and Nhel (resulting
in the excision of RT/p66 sequence). Ligation was performed by combining digestion

reactions in appropriate concentrations, in the presence of T4 DNA ligase. Ligation



correct translational reading frame (in place of

RT/ p66 in the f4 fusion) was confirnmed by DNA
waegueswing. The resulting fusion construct PCT/EP2008/067945

p24- RT/ p51- Nef -pl 7 i s named7F4(p51). F4(p51)*:

Mut ati on of the putative internal nethionine

initiation site (present in RT/p51) was achieved with
prdd@tnfeasaiS%to tginstormi PHe e dicdliaclgeYersfiostiey gf i@m'rtion of p51 into the

co %ﬁ:& % ?]?J’e%(g é@ﬁt@gﬁlglﬂiﬂ'f%gm%* o %iég 5{08) W4ag Qosn]ﬁrrned by
DNA setmbsding. Bh34¢dabdle sibh %onﬁ%@?ﬁm mupts 1IN ATASnamed F4(p51).

characterlstlcs N-term | p24: - | hinge: 4a.aj -
| p51/51*: 426a.a.| -|hinge:3a.a] - |hbf 206a. a] -

F4k%12’gjv&%tl&£g %k: Bu{a&igéﬁ%&??}néet OI r%lt "} 1&#@&%&3@re&%t in RT/p51)

wad dchibveld Daith '|(R:ne$a14blr Sitsoirentd Metagesgssngstel' Ghnvitrogen),

gm%ﬁﬁﬁ%ﬁ%ﬁ@ﬂﬂgé%&&&@ﬁtccaggggcaaatggtacatcaggccatatcacct
agaact 60
Tt aaat gcat gggt aaaagt agt agaagagaaggct tt cagcccagaagt aat a
FA@dd adgl BAPS1)* expression plasmids were used to transform B834(DE3) cells.
Ttttcagcatt at cagaaggagccaccccacaagat tt aaacaccat gct aaac
acagtg 180
ReféifBBARRhFABES RALCRIGHRAR@L 91 t aaaagagaccat caat gaggaagct
gca
N-tecyg g a2ddn slc dtingada-acapiatseal tiisgedaagedat 206aaa-
gaacca 300 Aggggaagtgaca tagcaggaac
tact agt accct t caggaacaaat aggahide&adat $136932a.a. - C-term
Aat aat ccacct at cccagt aggagaaattt at aaaagat ggat aat cct ggga
ttaaat 420
Aaaat dgingtigdotathp§eeightdaripcati¢ PoimgalPyt aagacaaggacca
aaagaa 4

Cbttttagi@g%ﬁété?%aggﬁgﬁ?§éVataaaactctaagagccgagcaagct

tcacag 540

Gaggt t ggt t t
o LB R AR 20 cong oconeeeen
t acact agaagaaa tgat gacagcat gtcag 660

AtggligitagigggssrrgycedyaacRrHagigta tegggccatatcacctagaact 60
Tt&%ﬁ@@@@ﬁﬁ&é%@@%@ﬁﬁa&&tttcagcccagaagtaatacccatg 120

% (EReECAGHLHGRl coA it eliT et Al L LAGEEC 150

780

AR AR AR T ARG O ERCRP AT AR 6 ~°7

qum%gggsatccagtgcatgcagggcctattgcaccaggccagatgagagaacca 300

AatiavscbAcei8tcccagtaggagaaatttataaaagatggataatcctgggattaaat 420

Aa%%JWW%IQ%EEﬁIWC 480
ce it agesT Khasa tpAsar ke asaoRraRIERASS P RRd; >

Gaﬂmafﬁ‘z'g@atgacagaa ccaaaatgcgaacccagattgtaag
Actattttaaaagcattgggaccagcggctacactagaagaaatgatgacagcatgtcag 660

GgagtaggaggacccggccataaggcaagagttttgCATATGaggcct/GGTCCGATCTCT 720
CCGATAGAAACAGTTTCGGTCAAGCTTAAACCAGGGATGGATGGTCCAAAGGTCAAGCAG 780
TGGCCGCTAACGGAAGAGAAGATTAAGGCGCTCGTAGAGATTTGTACTGAAATGGAGAAG 840
GAAGGCAAGATAAGCAAGATCGGGCCAGAGAACCCGTACAATACACCGGTATTTGCAATA 900
AAGAAGAAGGATTCAACAAAATGGCGAAAGCTTGTAGATTTTAGGGAACTAAACAAGCGA 960
ACCCAAGACTTTTGGGAAGTCCAACTAGGTATCCCACATCCAGCCGGTCTAAAGAAGAAG 1020
AAATCGGTCACAGTCCTGGATGTAGGAGACGCATATTTTAGTGTACCGCTTGATGAGGAC 1080
TTCCGAAAGTATACTGCGTTTACTATACCGAGCATAAACAATGARAACGCCAGGCATTCGC 1140
TATCAGTACAACGTGCTCCCGCAGGGCTGGAAGGGGTCTCCGGCGATATTTCAGAGCTICT 1200
ATGACAAAAATACTTGAACCATTCCGAAAGCAGAATCCGGATATTGTAATTTACCAATAC 1260




AAATCGGTCACAGT CCTGGATGTAGGAGACGCATATTTTAGTGTACCGCTTGAT
GAGGAC 1080
WG T0ORAMGT ATACTGCGT TTACTATACCGAGCATAAACAAT GAARCIAECP R AS 7945
ATTCGC 114 O 48
TATCAGTACAACGT GCTCCCGCAGGGCTGGAAGGGGTCTCCGGCGATATTTCAG
AGCTCT 12 00
AT AIAZAAAAAT NG ACCAT TOZGAAAGTAGAATCZECATATTAZ AT HFREACL 320
CACAATAGCA2CATCTGCTTCGATGGGGCCTCACTACTCCCGACAAGAAGCACCAGAAG 1380

GA@%HE?@@%@E%&&HX%@%E@E@EEEHX%EQ%EQEé@%%ﬁ%&%@@@@@@%&ﬁ%&%é&@%Aq440
A e A R GO A AT ARG ECEEAAG 1500

CT?&Q&Q@%G&g@@TCAGATTTACCCAGGCATTAAGGTCCGACAGCTTTGCAAGCTACTG 1560

AGEBECEEECTT TUEAAACAT G TACBACEF TEA T EBCACAACTIIRRCAGEAL 6 20
GCIAE2ABCHEL44AAATTCTTAAGGAGCCGGTGCACAGGGTATACTACGACCCCTCCAAG 1680

GA&WWI@J@%@@M@MK@M%@XQ 740
GA A TGAAGACT GTA CA TCATA AT 1800
R A e TN AT GO

GG A EEAACT AR I ETARCACAI ST EATCOCA IR NCECAGAN S AGAEET T1 920
GAGMOUITGCRBACDACCTGGATTCCAGAATGGGAATTTGTCAACACGCCGCCGCTGGTA 1980

AR & AR EGE R AN CEEE LACAIIGEATAT ACXAGCEC2040
Gtg- %a Q§Q agacgagctgagccagcagcagat t agcagcatctcga 2100
A A A AT A AR

G OGP T T AR AR FEA ACATT TS CAAG T AT AR A LA C FEAT 2 2 20

Tt N E2L800t tacaaggcagectgtagatcttageccactttttaaaagaaaagggg 2280

Go&ATSTEARBGCAACTIA G NEAAAHNCATTACTACT CAGIEJATEEGEGR2340
caPAI G548+ 80t t ccctgattggecagaactacacacca ggccaggggtcagatat 2400
BECOne oo ian e e oo e
G R T AT PO AR T ACE T AT TOSACAA T B I PEPE T EAR A EeeG > 20
Cctgqggggggggggyyggggggpgggbgggggagccgcctagcatttcatcacgtggcc 2580
Cot JATEYyhggcasy ggtct aaageyt AghGEIqTE eI TRICECACTCTROLTA 2640
T @agggaaagaest gagacgagct yagecagcegeagaicggagtggyageagaar 700
ank 4608 14189 cATATAGTATGGCCAAGCAGGEAGCTAGAACGATTCGCAGTTAAT 2760
T 10 Jagcad Jtag ] TG Aaccaatg

CcC

A A A 9 A e e s AN d Afaa Hoalddd Gdf e

%AQQQDAGAGATAAAAGACAC CAAGGAAGCTTTAGACAAGATAGAGGAAGAG 2940
calimagaccaalgaitracaagycageigicagat tti@gucast At Ad@aaagaasooo

cTARAYYG 142780 aa 3018
[Sgl@agbggga%ggct aatt cact cccaacgaagacaagat at cct t gat ct gt gg
atctac 23

Cacacacaaggct actt ccct gatt ggcagaact acacaccagggccaggggt c
P2éga§ggugng@ in bold
P5Cecaetgaecttt ggatggtgefiataagetragt accagtt gagccagat aaggt a

Ne@aagaguédbl in small letter
PlQ@ng%ggﬁ%gagﬁgggggﬁgagcttgttacaccctgtgagcctgcatggaatg
a

t . . . :
BO%%‘?Saagaiaaﬁéfia& aBhaPgyaGgt PYgdtagEegeEragEat st cac
gt ggcc 2580 Cgagagct gcat ccggagt actt caagaact gc
| AGGCCT] ATGGGTGCGAGAGCGTCAGTA 2640

TTAACOGHHICAGAATTREAT CHRTAGFYAAAAT TCGGT TAAGGCCAGGGEGA
AAGAAA 2700

AN ATARTTAMMCATATAGTATREAGAGRAGCTAGMOGTICRA ¢
CCTEHET R FAGARRCATC R A FET ACRCHAR FACTCEEACAB A AERA 120

CCAVNKE IPBGHY YKRWIILGLNKIVRMYSPTSILDIRQGPKEPFRDYVDREFYKTLRAEQASQ 180
EVKNWMTETLLVONANPDCKTILKALGPAATLEEMMTACQGVGGPGHKARVILHMRPGPIS 240
PIETVSVKLKPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKIGPENPYNTPVFAI 300



CTTCAGACAGGATCAGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTC
TATTGT 2880

W@GSTBUATCANAGCCAT AGAGATAAAAGACACCAAGGAAGCT TTAGARAIZAIN MR 7945
GAAGAG 2940 49
CAAAACAAAAGT AAGAAAAAAGCACAGCAAGCAGCAGCTGACACAGGACACAGC
AATCAG 3000 GTCAGCCAAAATTACtaa 3018 [SEQ ID NGO 11]
P2 AKKE S HERTEE DI RE LR TLDPBHVOLS EPHRAACIKKKR VT HPIVE A YFSERIIED 360
Nef rrrySequescent 1rcsialviivi eicties s R 7o s SR QUeIPERKONPDIVIYQY 420

Und@BﬂLYQ@QDL%@é@fﬁ%TKE‘E@LR%QMQ]@ﬁTTﬂﬂk%ﬁ%‘%? YeQ8RREHOP 480
P

o e e D

PVHG YYDPSKDLIAEIQKQGQGQOWTYQIYQEPFKNLKTGKYARERGA TN 600

GG—IQAW‘L@MKETF NEEAAFADRYHPRY G APGOVREFRESBF AGTTSTHLOE 660

OKWSKSSVVGWPTVRERMRRAE PAADGVGAASRDLEKHGAITSSNTAATNAAC 720

NNPEdIﬁ‘y(@PE PSRN eG NIIMRMEART S Helk FXIGRKERRREMIREN TR 780

R AR EE AR PR g g sLaimD 40
Pl ETVSVKE KPGVDGPRVKORPL TEEKT REGVESCBEIDRITKIRLREGGKK 900

SKI GPENPYNFPYEARFAVNPGLLET SEGCROQILGOLOPSLOTGSEELRSLYNTVATLYC 960

3 0 O KEGKDSTKOWRK . MIBE RELNKRTIDREVEAVOITGH PP AGIKKKKSVTVLDVGDAL 005
[sEFSVRIDED, 360

=

FRKYTAFTI PSI NNETPGE RYQYNVLPQGNKGSPAI FQSSMIKI LEPFRKOQNPD
I VI YQY 420

VDDL YVGSDL El GOHRTKI EELR9-|LLRV\ELTTPDKKHQ<EPPFLGIVGYELHPD
K\Nl-@é‘_}, 48B1n0- acids 2

| VL PEKDSWINYND KL VEKE RWASOR YPG KVRQLCKLLRGTKALTEVI
PLTEEAELENMib4Bacids 666-871

AENRED L KERYHSVY¥DRSKBL h AEh QKQCQRCAM YQ YQEPFKNLKTGKYARK
RGAE 06

FISL $

BLV 660 KL[ ALA] MGGKWBKS o
SWONPTVRERVRRARR AR ASROL EkIEAY) - TEatiamNgRdacerg remove
AW EQEEREVEERVTPQVPL RPMT YKAAVDL SHFLKEKGGLEGL I HSQRRQDI
LDLWY 780

WW@;J@/\CYKWWEPDKVEEANK@EMSLLHva

840
EREVL EV\RF RLAFH ARE HPEYFKNCI RP[. MGARASVL SGGEL Kl
FA(np Roasnress9p P@ELWMIL‘%;_]L‘[E ated, in parallel to

F4 @@@@&@@EELRS LYNTVATLYC 960
VHQRI El KDTKEAL DKI EEEQNKSKKKAQQAAADTGHSNQVSQNY 1005

Indudlsd tdAdNn: ¢2s Pt BT O/ RGUEE ot 22]2 (+ ImM IPTG), over 19h.
Breaking buffer: 50mMTris/HCI pH:7.5, ImM EDTA, ImM DTT

Western blot analysis:
reagents - rabbit polyclonal anti RT (rabbit PO3L16) (dilution: 1/10 000)
- rabbit polyclonal anti Nef-Tat (rabbit 388) (dilution 1/10 000)

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

Cellular fractions corresponding to crude extracts (T), insoluble pellet (P) and supernatant
(S) were analyzed on 10% reducing SDS-PAGE.

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



P51: am no-acids 237-662 Nef: am no-acids 666-871 P17:

am no-acids 874-1005 K {Lysine} : instead o f
wokdaobiosiTine {internal "start** codon.) K (LysiP&)/EP}008/067945

i nstead of Tryptophan (W. SMutation introduced to

renove enzyne activity. F4(p51) expression in

B834(DE3) cells: F4(p51) expression |evel and

recombi nant protein solubility were evaluated, in

I train. Induction condition

F4&%ggjl Iesf)rgetrs%&g%1 §§§J7(ir°ﬁ7%‘) Iaglosﬁced at 22C (+ImM | PTG,

over 19h. Breaking buffer: 50mMIris/HC pH: 7. 5

| MVEDTA, | mMVDTT Western bl ot anal ysis: reagen
F4(pabXi recqrebipantsiain wastindued af 28561 qvepth, mpar@liﬁ:h tg L) non-
mulatdeddSct; F4 alabl4*. patude bahddr eatrbctNefereliatpdredibial 4naB&8J by
Colbibdsid stﬂﬁedlgélan@@@asterﬁbbaﬂm eHighes ﬁ@s@fmﬁs VGAH E4(p51)*

?JF\E lyrals gﬁgr@eda\;%ﬁsr&gmf ég 'lééé{ 1(97‘ f @({t %%)t)el LﬂaﬁEm reduction
of i e&@r%d% iy @&%&ﬁwgt AP PP rustolh 42602
bargl{dyg)tp insgpad A2PPEth51) was expressed at a

hi gh | evel (10@6of total protein), simlar to F4.

ExAinpiest: aPurifid{tpmlof T4 Faqedyeard Fii - Ploeificatioln Method 1
fraction (S) of cellular extracts. Upon detection with
an anti-Nef-tat reagent, F4(p51l) the WB pattern was

Thé RRWH ﬁr@tehﬁm I khﬁlh%gh&f H@Iwahﬁ%ﬁ sPRAIRURG A € was purified

products bel ow + * “expression in '
ﬁoa%ﬂ(mwlld@mgenawéqpsmmg mumﬁbﬂmme@pdé; wihigl gomprises the

flhnduce at12 C over 18h, in parallel to F4(p51)
OLRSAMR AN AR &GRSt ruct, F4 and F4*. Crude cel | ul ar

expxhﬁﬁ&ﬁumnﬁ‘at@@%@@m@do@aﬂmnal yzed by Coonassie
stained gel and Western blotting. High expre33|on of
F2 895 Friactogglicationsschiange ehromstneraphy (perdteyameade)

ooPEGF etp e Bkt PAlop b BB Qo mpco)

6 OQD@phdroscattationoxchbage dA¢matbyraph(sisitietmodehe 47kDa
band (due to internal start site) has di sappeared.

Exast @62 00pgt fiftracian ichongtograph Ypa@f,f@gl}oe oS WFar -
PUBf1 &4 OdnbEiAREn

Additionally, the F4(p51)* fusion protein (RT replaced by the codon optimized p51
carrying an additional mutation Met592Lys) and the F4* protein ( F4 carrying an

additional Met592Lys mutation) were purified using the same purification method 1.

Protein quantification
= Total protein was determined using the Lowry assay. Before measuring the protein
concentration all samples are dialyzed overnight against PBS, 0.1% SDS to remove

interfering substances (urea, DTT). BSA (Pierce) was used as the standard.

SDS-PAGE and western blot
= Samples were prepared in reducing or non-reducing SDS-PAGE sample buffer (+/-

f—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.



The fusion protein F4, conprising the 4 HV antigens

p24- RT- Nef -pl 7, was purified froma E. coli cell
whomagertat e according to purification nethod |PCIEPINS/067945

conprises the follow ng priShci pal steps: Ammoni um

sul fate precipitation of F4 SO Fractogel

cati on-exchange chromat ogr aphy (positive node) Cctyl

seprestipseeisydteprsovich Capmpesiablor RZAPomat ogr aphy

gﬁf?c’)tl n&al gv%thpﬂﬁz)t(s&KiE%? é)?gtglcrjls Evegfrgﬂrl dﬁgﬁe%;gcg'g ?ne] SDS-gel onto

f i hitdoalivdescaieriraiadBapRyd) 41 4p€ e“slehs & aofl O(SDf‘orDVaﬁny@t at30V.
and concent r(‘?tl on Additi anal [

y,. the F4(p5.1)* fusion i
pr bt &n ?We éﬁpéé@&oﬁl?n% Wé“%‘?fh%%agéﬁﬁ f‘é%erﬁ?xfn“gens antl-

y2 4 'aﬁﬂl\?e@ﬁg%hﬁ'f@f‘ 0 E'a%xM?(% P4 ARG was
pr téin ( F4 Carrying an additional Met592Lys

rrut@thtmdﬁev‘zerma;pnmf neobarsif popteihdasdse pur i f| cation
mat ot ein uant ifi.cati on Total

RlinfraboTeRHY OB ptigaasy or ae st Bedrng Ceeund

p r R)ttﬁé Brif@RcaRbbals 8fd ﬁﬂoltelﬁ BAds SRcré i BusliR_H ¥igi88 BCIP and NBT
over ni ght agai nst PBS, 0.1% SDS to renove interfering

supsthasessatesr ea, DTT) . BSA (Pierce) was used as the
standard. SDS-PAGE and western bl ot Sanples were
&E’epared i n reducing or non-reduci ng SDS- PAGE sanpl e
antinl}. celi western Blater capt oet hanol ) and heated for 5 mn at

95 ugPraftimi (hewnorvecre emreacdabb' B8RSR 2GBmnd transferred onto
SDS-‘[IpO|1¥ \y’Té mIglx at 200 V for 75 mn using

r BYOES T NSV F”il%g Yhe gels or Criterion gels

( BResifad host:bB'mpfdltblﬁkafeCHe@éc&ﬁi Wl oty bz, voll ntibodies.
Coomassi e- bl ue R250. For. the western blots (WB), the

pr Broiqip Sangsrvecre visHalfzed veth the glkalineplapghajae resatign as above.

nitrocel l ul ose nenbranes (Bio-Rad) at 4C for 1.5 h at

100 V or overnight at 30 V. F4 was detected using
Punificatiéro NEdthetht | bodi es agai nst the different antigens,

n 24 anti-Nef-Tat,, anti ti a.m xture of
EE i b T R AL S B R S

stepgdmber of protein bands). Al kaline-phosphatase

conj ugat ed anti-nouse or anti-rabbit antibodies were

bbhsalicells werehomegenizethin Waelvldgisdrdifepptate B9 ip dlrayesqaeeof
Vi $iaM B¢, FSMBMVEE PP EDYRT 2S5 E-35Y R0 2R Sfric 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
&M urea and 10mM DTT at pH 7.0 in phosphate buffer. The column was washed to
clute non-bound protein followed by a pre-clution step with 170mM NaCl to
remove bound host cell proteins (HCP). F4 was then eluted with 460mM NaCl, 8M
urea, 10mM DTT in phosphate buffer at pH 7.0.



anti-E. coli western blot 5 ng protein (Lowy) were
separated by SDS- PAGE and transferred onto

worawoswie ul ose nenbranes as above. Resi dual hPST/ERE0$/067945
proteins were detected usiAg pol yclonal anti-E. coli
anti bodi es. Protein bands were visualized with the
al kal i ne- E@os phat ase reaction as above. Purification

Meifhfe) 80p chatcheep 7 f@léréfylﬂlresié@ﬂa IBmM: phesphte buffpy pH 7, and loaded
| f
E. copI 40 F}il“s a?%gﬂgo%‘%gg;. Zed g%[r&%g&e%ﬁ%%?%‘greseqce of 4M

pHuBa 01l rnM DNE, PoaseneeCldh ph&pﬂhﬂ@'ﬁﬁffef mﬂ‘ﬁl—PWEFFolﬂcﬁMngla'Kﬁashmg
es were applied

i
%ﬁ%‘%hbr@%ni @f@@&q@ﬂ%ﬁ’sﬁ‘é POBI® e éva@rTeT in 25mM

re@yggffgyat?ﬁrg‘@'l fugation at 14400 x g for 20 mn.
Amoni um suf fate (AS) was added froma 3. 8M stock

solht Dotyl tinatcheasali tddfdndcidasmerioatang and Fé was tadn bound to an Q

conc ntratlon ot ei ns were prec d for
SR oke bo ool Biheir i e heees bRV el Hhp 9.0

cenishiiuga) i Oibdd (PoRiiRlad 44900 (TeuPEl IBNIRSS ac pit 9.0)

resuspended in 8Murea, 10M DTT in 10" phosphat e
bufifces pmelmn?st@p (9PreM MlgreﬁM/\ma &émMrTe‘@ pH %0)semoved HCP

s e pH5EE ' Bt e a BT o R Gy ppom

Was 2B Shedreh on B beffranpbouad protein fol | owed by a
pre-el ution steE with 170nrM NaCl to renpve bound host
)

cein Pidgeephihe ate pypsyipikadhwith &V S \ﬂm {iakprogwgainst PBS

Na%ﬁﬁﬁ%r%}%%ﬁﬂ SiitggiglV@lg—‘Ei F’“F’h %Z‘Hhﬁ): I%H% ﬁg }I}w{dr to injecting

phﬁﬁp;taﬁipbs ot ftie gelpfiitrétiomodluhma@es gatde Sapdddxy 00, two 16 x 60
sephargse col unmm (Amrer sham Bi osci ences) .in the
pr 88 EMpY Calmemeéam § ARvbTihe seleyat iEsetionsn wetoRpMed efter in-

buffoekss DRPA GEanaFRlsl oW ng a washi ng step
(equ i fslsbl‘atl on b%%‘af}gr) bound F4 was eluted with 8M

ur SanplleandTH 'ﬁlalylzeﬁamxceTatl BThunf digtysmt mpiHbBinGs (Mhéd (&ﬁaybut-off)

CneHatnaeetty 1hOM AreRine R [ Spakehuilipnc. pifS

Bi oscience) in the presence of 8Murea at pH 9.0
The sequential purification steps are shown in the flowchart below.

Purification Flowsheet 360 ml homogenate OD50 (Rannie)
50 mM Tris pH 8.0, 1 mM PMSF, 10mM DTT, 2 mM EDTA
\

Clarification

20 min centrifugation at 14400 x g

\

Ammonium sulfate precipitation
1.2 M AS, 2 h at RT, centrifugation 14400 x g, 10 min

2
pellet resuspended in 8 M urea, 10 mM POy, 10mM DTT, pH 7.0

\
(+) SO3 Fractogel EMD 650 (M) chromatography
pH 7.0, 8 M urea, 10mM DTT, pre-clution at 170 mM NaCl, elution 460 mM NaCl

3
2 x dilution to pH 7.0, 4 M urea, 5 mM DTT, 230 mM NaCl



(25MM Tris). Unbound protein was washed off (8M urea,
25mM Tris at pH 9.0) and a pre-elution step (90vM NaCl

WO poo8sarnea, 25mM Tris, pH 9.0) renoved HCP anpBICT/EP2008/067945
F4- degradati on products. F43was desorped fromthe
colum with 200M NaCl, 8Murea in Tris buffer at pH
9.0. An aliquot of the Qeluate was spiked with 1% SDS
and di al yzed agai nst PBS buf¥ er cont ai ni ng 0. 1% SDS

and I mM DITT to r@m@ylg&ﬁlawsg@hlgmagfgrgﬁyl nJ ecting the
sanple onto the ¢ filtration col um gr ade

Super d&X! 20d, MIUWG zi%m%/[ Bellesion dvneeac ?TM’H\ f a

row). The rel evant fractions, were pooled after

i nprocess SDS- P/ nal LY, di al yzed
Ry SR EnEe G,

twice at RT in Da cut-off)
over ni ght agal nst 1 10.5M Arng nine, 10 Tris, 5nM

A ut at hi one, @Se'pﬁgmg@gp@mtohﬁlmgpwﬁ fi catl on steps
are shown in the RI owchart bel ow. Purlflcatl

FI ows heldts PEisbY: $iM HisadYeridtion Ol NaQkiiitiey %Q@Waﬂ is
pH 8.0, 1nM PMSF, 10vM DTT, 2 nM EDTA C arification 20
mn centrifugation at Jdﬂ"f% X14 nium sul fate
precipitation 1.2 M AS, ﬁo\ﬁ centrlfugatlon
14400 x g, 10 min pellet res spended in 8 Murea, 10

m PO4, 10mM DTT, dpiysk—OT83)0.8C8DBr@cs.egel ENMD 650 (M
chromat ography pH 7.0, 8 Murea, 10rM DIT, pre-elution
at 170 nM Nad, el ution 460 ¥M Nad 2 x dilution to pH

7.0, 4 MW Ed&ZM@FErat}%ﬁth 1) 16€120! cm
sephar ose chr omat ogr aphyggH. 184 %D gy ea 230 mM Nad ,

elution 8 Murea, 20 mM Tri pH8 ~2 x dilution,

adj ustnment to pH 9.0 (%D§§AG@ Sephar ose FF
chromat ography Tris pH 9.0, ﬁ Murea, pre-elution 90

nmM NaCl, elution 200MM NaC “additi on of 1% SDS
di alysis (r)TBS, 0. p¥%lEohcenphkién/Bialssiper dex 200 gel

filtration chromat 09 %Fa){lorll%or)r(lp%t%b e g%fer

IPA — In process analysis
All buffers contain 1 mM DTT if not otherwise specified.

Example 7: Purification of F4 and F4co (codon optimized) — Purification Method I1
Purification Method 11
A simplified purification procedure, method Il as compared to method I, was also
developed. Method II consists of only 2 chromatographic steps and a final
dialysis/diafiltration for buffer exchange. Notably, a CM hyperZ chromatographic
column (BioSepra) was introduced to replace the clarification step, the ammonium sulfate
precipitation and the SO; chromatography of method I (See Example 6). Method 11 was
used to purify both F4 and full-codon optimized F4 (“F4co”). For F4co, two different
forms of method Il were performed, one involving carboxyamidation and one not. The
purpose of the carboxyamidation step was to prevent oxidative aggregation of the protein.
This carboxyamidation is performed after the 1% chromatographic step (CM hyperZ).
. E.coli cells (expressing F4 or F4co) were homogenized in 50mM Tris buffer at
pH 8.0 in the presence of 10mM DTT, at OD90. 2 Rannie passages were applied at
1000 bars.



2. TBS, 0.1% SDS, pH 8.5 | PA SDS- PAGE
pool / concentration/dialysis -> formul ati on conpati bl e
whedobeso7iPA - | n process anal ysis Al buffers POIER2008/167945
mM DTT if not otherw se spét¢ified. Exanple 7:
Purification of F4 and F4co (codon optim zed) -
Purification Method Il Purification Method |1 A
" si npl§M juees yerici dddedte die bﬁr@@&e@aﬁeéoequétamekycqnpnég the CM hyperZ
. , | | :
FSHEREBSels® SRlIBG < MRand R A SPOREEE LTy, Antigen
chipary svas/ dbinafin al‘tiatcatmodtb e rbﬂiﬁfv&&\@ tleemlbmkgce in N@blauhiny unbound

CM hyper Z chronat ogr phIC ol u i 0Sepr a
pwa%we@dw%leﬁeog? ﬁ@ql%ﬂ F%tlp%k(ﬂ%a ﬁn§ %@bnd :{1\% cell proteins
g‘i@pf‘{xf%’l@ SHl&l By R rﬁg 'emtlbﬂtske%%ﬁi?q2érgﬁ/l Rl F4co wa then cluted

hr omat ogr aphy o}’ thod | ee Exanpl e 6) é
with 368md/1 NaCh M h;eabmrnMHZlTﬁrmdphmslphatc bdfﬁar aimiH Tr{)z ed F4
("F4 r FAco, two diff nt. forns of t hod. 11
e o TR e e SloBon 5 B rBiRl e e VS gus of
o cdN®cPErBOSRNANattd QyiBA N AR At TIRRfS#S Fbp‘ﬁ%ﬁaﬂyo 50 mM
prevent oxidati've aggregati on of the protein.

m@ipm@mdﬁ dmsla@lded & per¢r hpgrafctuate @rrdecarrbcoxyamldatlon was done
LeRL Of erZ). E.coli cells
t: lenélél é)%f: %%Sg%‘%% honogeni zed in 50 Tri s
= buf f efheatMp Hiyﬁe& ehateh@apriese naequatelyl QitddT wboad 5DIBLd) and
2 Ranni e assa es were applied at 1000 bars.8M urea

pdipgedidel €0 Hﬁn%@%(@dﬁéf%ﬁl@lé%b Farbexyagrdated ) was then

IR T
Tfls duffat sthpHdde .Unboend @sitéinwes wisdad p&b\kﬂhi thenequilibration buffer

col um, unbound pr.ot ei ns washed off with the
2 PrHFIEPR Siep m@o@%ﬂ’éb Z‘H‘lh a‘éﬁl R farppxyp@igpted protein) in
f{lgépa)me"\@ﬁﬁerr RIRved tmané BEP- Fhﬁi g@gﬁg&&@ dwffdal IROMumn with

F4co was then eluted wt 8M ur ea,
1®mMDTaCh &W&tesphﬁm;ebltf&frfaEpHékO pH 7.0. To control

id ft t
oy st oo p ettt it SRy s Sl e cut-off)
bG&ﬁl@ﬁ{ QQAnGJé% 1 Thﬁﬂ\qfﬂfg@mn@ pIOrHNIaITh)( bu@f@r MImM Glutathione (only

i odoacet am de was added to the CM hy erZ eluate and
@@@ﬂdﬁy@mmatqaﬂqﬁpxmld@@d@rmm)3QHn$ ﬁ éﬂtemﬁmly, buffer exchange

was cecro%tp 1rsl?ed by di Ig ltra?lon against 10 sample volumes of the same buffer using

a tangential-flow membrane with 30 or 50 kDa cut-off.

Finally, the dialyzed product was sterile filtered through a 0.22 um membrane.

The sequential purification steps are shown in the flowchart below.

Purification Flowsheet

Homogenate OD90 (Rannie)
50mM Tris pH 8.0, 10mM DTT
J
addition of 8M urea, adjusting to pH 7.0
J
(+) CM hyperZ chromatography
pH 7.0, 8M urea, 10mM DTT, pre-clution at 120mM NacCl, elution 360mM NaCl
J



The CM hyperZ el uate was then adequately dil uted
(about 5-8 fold) and adjusted to pH 9.0. F4co or
wo-2@90807(codon optim zed carboxyam dat ed) was PEEEP2008/067945
bound to a Q sepharose col @m (Amersham Bi osci ence) in
the presence of 8Murea in Tris buffer at pH 9.0.
Unbound protein was washed off with the equilibration
buf f eptl%ﬁacaabwém&aapwﬁd@%@f SOt ioglegarianuides S By RT
wi th non-carboxyami dated prqtein) in the sane buffer
renmoved bound HCP. F4co was desorped fromthe col um
wi th 200mM Nadl dilgignanéadjpsfingrtp gHGE fMrurest pH 9. 0.
Sanpl es were dialyzed twice gt RT in dialysis
menbranes (12-14 kDa cut-off) overnight against 1 1
0. 5M Argi ni ne, 1@GQ Saphsrose/FF ehromb@uygiapdByut at hi one
(only added kn), pH
8.5. Alter nz}:? buPI%Q %(;@é hggﬁ(%gglﬁgg%:dgnpl i shed
by diaf Itration aga| nst 10 sanpl e vol unmes of the sane
buffer using a tangent I-f tmgn‘orane with 30 or 50
kDa cut-off. Finally, > 11;{(; 288" product was sterile
filtered-3 piospigte baffek, azmgnﬁﬁbpfale (10hinve Rexartipig) al
purification steps are shown in the flowhart bel ow
Purification Fl owsheet Hormg%nate OD90 (Ranni e) 500V
Tris pH 8.0, 10v™M DIT ggdubfidtadn 8M urea, adjusting
to pH 7.0 (+) CM hyperZ chronat ography pH 7.0, 8M
Allth‘tlé&rs OB TT pﬁ@-celw,etsmh caboxp2@nidAtdd@ld glefationsrin the

t t ddi t
pud RGBT g P Bioe QR b P oR it
*N@ti 9fc9 F48AHIE fas £00mIQ 198D &5 F8i8o daFe | GHUONERS 1R0¢ @Bt N1
9.0, 8 Murea, pre- elution, elution wth a =

Thxﬁus@w@n be dirtor pptimizicd for. Eshers binpicecl wirerwith 6@mEANaCl and
eluﬁflg N $OmRJI_|NS«1C5 arg(il'%gm%%rgf f@ltughg Qf?t)n l%bﬁﬂ\%[ Il\ﬁlel |(A0t ﬁr%telhﬂﬂ)n

ers contai ne 0 Was no
stegacddedyam dated and gl utathione in the purified bulk.
Reduci ng agents were omtted once the protein was
carboxyam dated. *NaC - for F4co this was 200nM Nad ,
Refdts: Pacidicatien uf Féco was by gradi ent of Nad .

Figure 7 shows a SDS gel of the F4-containing fractions collected during the 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 cluate 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.



This step can be further optim zed for F4coca by

pre-eluting with 60 NaCl and eluting with 100rM NaC,
w@r@9ngr71¢4co by eluting with 100mM NaCl (no PCT/EP2008/067945

pre-elution step needed). Results: Purification of

F4co Figure 7 shows a SDS gel of the F4-containing

fractions collected during the purification of F4co

Puafaeption of peithiFdice and Bficasp yiddadobprind Wam e guiiegmaterial per L of
culfurt SERSD i 08 B bk S5 Bt TRERH-ESbon-
optirhizséfde of 8M urea and quantitative el ution was
achieved with 360rM NaCl . The CM hyperZ el uate shown
in lane 2 was considerably enriched in F4co. After
As ABRLBRA LB R, fd diRAAt ‘é\‘}é}%%ﬁbﬂ SRS (CindtiMehaS8 BB Rloped to
pH 9, F4co or F4coca s bound to a Q sepharose
puciyl thertiffeFehit 64 eondtdicBe diguas § tchmpasp éwi diffeah purdledtbatks that
wi th .20 NaCl as shown in lane 3. This
WeEHO5HB ogr aphy not only renoved remai ni ng host cel |
proteins but al so DNA and endotoxins. To bring the
purified material in a formul ati on-conpati bl e buffer,

F4 preseited spylent sisengelowanelcowlsr wi¢ight(2 dWa §andss enly Grint tanids were

vise Ghine b R0 ed S b AR AP Dl FirG it

FAd@sat@A. IAngidE Wiolitwdsheen BRY b@izmmed the purity of the Ipuriﬁed
protein.Purification of both F4co and F4coca yi el ded

projieymndmanngiosy gell piotdn peitteningtionbelow 156 ieql] thgmecrarstigos.

This was in a simlar range as observed before with

t he non-codonoptim zed F4. As descri bed above, two
Exaimpieg ent purification nmethods (I and I1) have been

devel oped to purify the different F4 constructs.
Twejagtipudant apsrhapiaas %/lﬁécwl ¥R RKId8HeR PEEdCHEl ks t hat
ChhBkigo 9bL,al ned. F4 presented several strong |ow

mnlEle%u}T?ar wei ght (LMWN bands, only faint bands were
Chelagngdlagents tthay he sootoferoptatininzbd dbdcoo dietahodons predent in the

nmet hod |1 .groduce ver imlar.F4co pattern.. Anti -
forfiglqioqe ST Ao £ RS v e BririGRedchEM pur [y B dlsd for
for&m&t&)h@eiomﬁﬁlglp@?tein@ @hl‘foﬁly'eﬂ'lﬁh fh@%‘res@ﬁ' ihvdighei n

contami nation below 1%in all the preparations.

-SHegentpnéngRompaumdsti oxi dant mechani sns that coul d avoid

OX{ lon werge tested: C?el ating.agents ;. Cﬁel ating .

T sy B Bl SR RS a0 AL PP b in S Bahonin -
SHRue&RME of R44d & may be oxidized instead of ~SH functions of the protein.

Four chelating agents were tested namely: citric acid trisodium salt, malic acid sodium
salt, dextrose, L-methionine and four antioxidants were tested namely glutathione,

cysteine, N-acetyl cysteine, and monothioglycerol.

The efficacy of the selected agents was evaluated according to their capacity to avoid
intermolecular and/or intramolecular oxidation of F4co. Results obtained for tested
antioxidants were compared to those obtained with sodium sulfite (reducing agent) +

EDTA (chelating agent) where only intramolecular oxidation is avoided.

Figure 9 shows the screening of chelating agents citric acid, L-methionine, malic acid and
dextrose analysis by SDS PAGE in non-reducing conditions under non-reducing

conditions, where:



formul ati on, which may catal yze of the oxidation
reactions. This was tested for fornul ati ons containing
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cont ai ni ng conpounds : The$7SH functions of those
antioxidants may stabilize the protein after reaction
with the - SH functions of F4co or nmay be oxidized

i nst eqlriptcid Gepdigmeals ons of t he protei n-SEoUY

chel ating agents were tested nanely: citric acid

tri soditumcehiediiRbdiC aci d sodi um sal t, 1gdextsose,

L- met hi oni ne and four antioxidants were tested nanely
glutathione, cysteine, N-acetyl cysteine, and

nonot PB@T‘%@F%\SI‘W%% effi cacy of the sipé’c‘i’/ééd agent s
was eval uated according to their capacity to avoid

i nt er obliesdid @ikoduadéadr i ntranol ecul ar oxpdatwen of
F4co. Results obtained for tested antioxidants were
conpay ed Lo .t hose obtai ned with sodi umﬁ bwt?
(reduci™§"¥Y&ht) + EDTA (chel ating agen ;j &t'e only

i ntranol ecul ar oxidation is avoided. Figure 9 shows

t he stmmehiomige of chel ati ng agents citri 0.0&6ivwdy

L-net hionine, malic acid and dextrose anal ysis by SDS
PAGE {1 -reduci ng condi ti ons under ngnsreduci ng
condi %iq%e@nlg?mlﬂﬁ/awer e:l Citric acid trisodi g'rlrf’s‘g/lét 0. 5%
wv 2 Citric acid trisodiumsalt 1.0%wv 3 Citric

aci d bmpetlgeiioam salt 1.5% w v 4 Citric ad® wwvi sodi um
salt 2.0%w v 5 L-nethionine 0.001% w v 6 L-nethionine
0. 01% iV achd dsanmt foni ne 0. 1% w v 8 L- nghhi-gnine 0.5%
wv 9 Malic acid sodiumsalt 0.001%wv 10 Malic acid
sodiumsalt 0.01%wv 11 Malic acid sodiumsalt 0.1%
w v 1Malgpqidsodiimtsalodi um salt 0. 5% w v 281e%Yr ose
0.001% w v 14 Dextrose 0.01% w v 15 Dextrose 0.1% w v

Malic acid sodium salt 0.1% w/iv
Malic acid sodium salt 0.5% w/iv
Dextrose 0.001% w/v
Dextrose 0.01% w/v
Dextrose 0.1% w/v
Dextrose 1.0% w/v

The screening of antioxidants was executed in 2 steps. First, the 8 agents were submitted

to

a pre-screening on the Final Bulk 30ug dose. Then, according to the results, the

efficient antioxidants underwent screening on the Final Bulk and Final Container 90ug

dose.

a. Pre-screening on 30ng dose (Final Bulk)

The pre-screening testing on the 30ug dose was analyzed on a SDS-PAGE in non-

reducing conditions on the Final Bulk stored 1day at 4°C.

b. Screening on 90ng dose




16 Dextrose 1.0% w v The screening of antioxidants was
executed in 2 steps. First, the 8 agents were

WG iosdt7edl t 0 a pre-screening on the Final Bul RCBEPIP8/067945
dose. Then, according to t3 results, the efficient
anti oxi dants underwent screening on the Final Bulk and
Fi nal Contai ner 90ng dose. a. Pre-screening on 30ngy

Potgpdad aeupﬁéantsmrfzf)nequ@r@ fusthgg %ééqugntﬂees?(mgfomukaﬁen to analyze
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ﬁﬂﬁg[&anwngw@;aﬁ@ﬁgoﬂgﬁeﬁmient|aI anti oxi dants screened
were further analyzed in the 90ng fornulation to
anal yze the efficacy through the different fornulation
An? %P§°‘§ tydlng storage of Final Bulk, filling,
eeze- ng and reconstitution. Antigen Solubility
V'sN&habﬁgemmébmon For nul ati ons (500n1) wer e observed
i n_cuvet in fro t of the n tur [ For a
Foliy €TSS Dayetecoboei i SR Bapepfeng syl Byt Spiations
Weret dérs&‘l‘t%d -as CEBALT (thQRdrbRRoulidRPSTkbir n) ol | owed by

PACGE in reducing conditions No negative inpact
obs @ﬁ%@ug?mliﬂl‘f’é 08g| ﬁlmlﬂ)lfoljowﬁbsc@QSéﬁA@E in reducing conditions

acet ine o er.o one
Nop B iR RS e ER R R B Rl N BRAIPRS
moh6thibglpefs oP ERitRhidnyaS conpared to the purified bulk
to a negative control (F4co fornmulated with EDTA and
sodiumsulfite) and to a positive control (F4co
Wi thout addition of sodiumsulfite and
[hﬁﬁgﬁﬂdX%Eﬁ |I|ty and accel erated stability testing
SDSHH&BEBmh&inﬁDGﬂEéﬁimnﬁm§«Jﬂ REDUCING condi tions at TI
), T8 (day 8) and ay 15) after storage
Forarf-uafateé HEPIHY Wep rfogindeEsd ioe&%gvﬂ tid éali &g Pagaive (PoRER] (Féco
forB%Bth NG Gt drANS it §HIARGCARSH! & PodiR QntoR Kol Brmulated

wat er
without addition of sodium sulfite and EDTA).

Stability and accelerated stability testing

Final Bulk:
SDS-PAGE in NON REDUCING conditions at T1 (day 1), T8 (day 8) and, T15
(day 15) after storage at 4°C.

Final Container reconstituted:
SDS PAGE in NON REDUCING conditions after reconstitution of cakes in water
after freeze-drying (TO) or after storage 7 days 37°C* or under AOT**.
SDS-PAGE in NON REDUCING conditions 24hours after reconstitution in a

liposomal adjuvant at 25°C
SDS-PAGE in REDUCING conditions on the Final container reconstituted in

liposomal adjuvant after 4 hours stored at 25°C

*7 days 37°C

Freeze-dried cakes have been submitted to a temperature of 37°C during 7 days in order
to accelerate stability. After, cakes were reconstituted in water for injection in order to be

analyzed by SDS-PAGE in NON REDUCING conditions.



after freeze-drying (TO or after storage 7 days 37C

or under AOT**. SDS-PAGE in NON REDUCI NG condi ti ons
wQ4mwosE1after reconstitution in a |iposomal aPfTERIWS/067945

at 25C SDS- PAGE in REDUCI N&conditions on the Final

container reconstituted in |iposonmal adjuvant after 4

hours stored at 25C *7 days 37C Freeze-dri ed cakes

have been submitted to a tenperature of 37C during 7

**ﬂ@c%?er&t@d %gggl ﬁqegig@lar ate stability. After, cakes
ter for injection in order to
Frebee-arial yaed haye S8%- fboktted td\EMgREMNGm for 15 hours in order to

condi tj ons. Accel er d i dati on Test
fores gppaitign ok qugélRfe@aiI@%eA efrket BifTa liee%mlalt%d Inj y#er for injection

in 8o aBQlEfzeJdﬁRhS’HS $AGE o NON REDIRTIRG ERAR on of

product to After, cakes were reconstituted in
water for injection in order to be anal yzed by

SDS- P I%ﬁ)UCI conditions. a) Formul ation

flow s%&or?@%‘r %W§EIG‘3r mul ati ons were prepared in
Th@GeRsHaRERuMibAs WRL: fn‘e@)ﬁ‘ﬁ g &lcch8hiRW, witk the AdivWRket below, but

sulfite has been replaced by the rel evant

sodayrn isublitelbastbeen Fpdiced by dlshiglevers @Oosidants.i cl e 124959) +
NaH2PO4. 2H2Q K2HPO4 10%0%@’%8 (articles 121518 &
ongoi ng) + NaH2PO4. 2H20 | ginine 0.8M pH 6.8
(article 121518 & 127636) + ﬂ'vveen 80 3% wWv (article
129042) + EDTA di sodi um 10nM pH 6. 8 when diluted 10X
(article 416234) EaQ?hﬁoﬁ%%ét(ﬂl@C@t]ﬂﬁ????g at RT
(135rpm | Antioxidant 5 min magnetic stirring at RT

(135rpm |
NaH2P0O4.2H20/K2HPO4 100mM pH 6.8 (articles 121518 & ongoing)

+
NaH2P0O4.2H20 10mM/Arginine 0.8M pH 6.8 (article 121518 & 127636)
+
Tween 80 3% w/v (article 129042)
+

EDTA disodium 10mM pH 6.8 when diluted 10X (article 416234)

5 min magnetic stirring at RT (135rpm)

+

Antioxidant

5 min magnetic stirring at RT (135rpm)

+
F4co (Tris 10mM/Arginine 0.4M/Na2SO3 10mM/EDTA 1mM ; pH 8.5)

5 min magnetic stirring at RT (135rpm)

Check and/or adjust at pH 7.5+/-0.1
Storage without stirring at +4°C

Filling + Freeze-drying

Results



+ F4co (Tris |1 QM Argi ni ne 0. 4M Na2SG3 | OrM EDTA I nM ;

pH 8.5) 5 mn magnetic stirring at RT (135rpn)| Check
w@nahoso7adj ust at pH 7.5+/-0.1 Storage w t hout PGI/EP20081057945

at +4C Filling + Freeze-drybng Resul t sScreeni ng of -SH

cont ai ni ng conmpounds Formul ati ons containing -SH

functions: glutathione, nonothioglycerol, cysteine and
Sciggpiagyaf cHHicoptainingcempesngdsyed. Pre- screeni ng on 30ng

Folf i cAainiit] Qi1 Hiferio R efRA R AhARBEOHIGE cysepipe and N-

acdtylaystahe @eie anelykédkr i ntranol ecul ar or internol ecul ar
oxi dati on was observed at the highest concentration
tested (0.625% . Screening on 90ng dose Final Bulk

st aﬁgé-é%égﬁﬁgpﬁﬁﬁﬁ{é!d'asmﬁﬁﬁlmﬁ} ng conditions of the

90 ions contal nf ng gl utathione or
ThereSHtdohtagliyg esropounsls pxlebred pdniisingrguiteatlfnarRulk btep afier 1day

W th cysteine or cetylcysteine i.s presented i i
at ﬁ‘%d?eé%irll.n“@fn@fﬁcé&?@r MBS lepaTrovia e AbsYead b gighest

cork@AtonQBgePfo.dsBIL BULK stability Tl 5 days 4C of the
formul ations containing glutathione and

nonot hi ogl ycerol . SDSPAGE | egend for Figure 10: 1 PB 2
CTRL+ 3 CTRL- 4 GSH 0.00625% 5 GSH 0. 0625% 6 GSH O.
2595 TECRIRG O WHEAE 8 MIG 0. 0625%

Final Bulk stability

SDS PAGE in non-reducing conditions of the 90 pg dose formulations containing
glutathione or monothioglycerol is presented in Figure 10 and the one with cysteine or N-
acetylcysteine is presented in Figure 11.

Figure 10 shows SDS-PAGE under non reducing conditions of FINAL BULK stability
T15 days 4°C of the formulations containing glutathione and monothioglycerol. SDS-
PAGE legend for Figure 10:

PB

CTRL+

CTRL-

GSH 0.00625%

GSH 0.0625%

GSH 0. 625%

MTG 0.00625%

MTG 0.0625%

MTG 0. 625%
0 PB in its Buffer

— \O 00 ~1 &N I kW N~

Figure 11 shows SDS-PAGE in non reducing conditions of FINAL BULK stability T15
days 4°C of the formulations containing cysteine and acetylcysteine. SDS-PAGE legend
for Figure 11:

PB

CTRL+

CTRL-

Cyst 0.00625%
Cyst 0.0625%
Cyst 0. 625%
Acyst 0.00625%

~ N kW N~



9 MIG 0. 625% 10 PB in its Buffer Figure 11 shows
SDS- PAGE i n non reduci ng conditions of FINAL BULK
wa@t@biogi7ty T15 days 4C of the fornul ati ons conPEi/RP20g8/067945
cystei ne and acetyl cystei n®él SDS- PAGE | egend for
Figure 11: 1 PB 2 CTRL+ 3 CTRL- 4 Cyst 0.00625% 5 Cyst
0.0625% 6 Cyst 0. 625% 7 Acyst 0.00625%8 Acyst 0.0625%
8 9 Adysit 00062626% 10 PB in its Buffer d utathione,
9 nonatkhitdgbyer ol , cysteine and N-acetyl cysteine
10ef f pRaR Yis Bakt-pg Fi nal Bul k storage 15 days at 4C is
denonstrated. d utathione 0.625% nonot hi ogl ycero
0. 625% cysteine 0.625% and acetyl cysteine 0.625% are
Ghatthiomastmonsth®igfyiceiobntys@smesmdiNHaraylcfittiec efgacydmgng Final Bulk
stahi_lity of Final Bulk at 4C. In summary F4
stofagp F%Y¥ﬁﬁ'€dﬁﬁ??@§ﬁ§w9ysteine, N-acteyl cysteine or
nonot hi ogl ycerol at a concentration of 0.5% w v did

not show any signs of internolecular or intranolecular
Ghgsthibare 0612 5ih erpnothiedccialr0.G2598 cysteins OdpSo and abetid gyseise

4 f | i . i.Si i 0 % .
0 G b L OB Bl P B 2B BB .
oxi dation when stored for 1, 8 or 15 days at 4 degrees

C. A corresponding fornul ati on enpl oyi ng sodi um .
In smnmpttyeb s formuiagma\ gompsinpaeystsive Nrastei gpiteineoamonothioglycerol

at ag&grg%#etfa?l%n% ﬁ RoSLAr 81‘3#50? %heo%\( %rﬁrr ﬁ%thséﬁ ail ol@éulaﬂr oqef&lfa%(ﬁecular

ornmulations o I'ng agents

oxitletsdreeth@l dtorel dvveld SiontiSrdapd #cdareca@ i ntranol ecul ar
oxi dati on when stored for 24 hours at 4 degrees. Fina
Contai ner stability and accelerated stability Cakes

F4 WhR1ARAl i f%l]:%t %%&%1%1%% bisbl gd/@ BhdwibdiRt s%nsf dfintermolecular or

I njection I N nonreauci ng
intramolecular oxidation when stored for 1, 8 or 15 days at 4 degrees C.

A corresponding formulation employing sodium sulfite at 0.13% w/v showed some

intermolecular oxidation when stored for 1, 8 or 15 days at 4 degrees C.

The formulations of the four chelating agents tested all showed intermolecular and

intramolecular oxidation when stored for 24 hours at 4 degrees.

Final Container stability and accelerated stability

Cakes were analyzed after reconstitution in water for injection by SDS PAGE in non-
reducing conditions at TO (time zero) and compared to cakes submitted to accelerated

stability (7day 37°C and/or AOT [accelerated oxidation testing).

Cakes stored at 37 degrees C for 7 days showed no signs of intermolecular or
intramolecular oxidation when N-acetylcysteine or monothioglycerol were employed at
0.5%w/v. Some intermolecular oxidation was observed when cysteine or glutathione was

employed at 0.5% w/v or sodium sulfite was employed at 0.13% w/v.

Figure 12 shows SDS-PAGE in non reducing conditions of reconstituted lyophilized

antigen (cakes) containing glutathione and monothioglycerol, where
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e Whereas monothioglycerol 0.5%, cysteine 0.5%, acetylcysteine 0.5% provided

superior stabilization 10mM Sodium sulfite.

F4co solubility

Impact of excipients selected on F4co solubility was investigated 4 hours after
reconstitution of cakes in ASO1B. Figure 13 shows results obtained for cysteine and N-

acetylcysteine, where

1 CTRL+

2 CTRL-

3 Cyst 0.625%

4 Acyst 0.00625%
5 Acyst 0.0625%
6 Acyst 0.625%

Figure 14: SDS-PAGE in reducing conditions of reconstituted cakes containing cysteine
and acetylcysteine in liposomal adjuvant containing MPL and QS21 after 4 hours at 25°C
(before and after centrifugation), where:

1 CTRL+



4 Acyst 0.00625%5 Acyst 0.0625% 6 Acyst 0.625% Fi gure
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Formulations with lower amounts of antioxidants showed varying degrees of oxidation.



nonot hi ogl ycerol, cysteine, N-acetyl cysteine or
m xtures thereof. 2. A conponent or |iquid bulk
wa@e@onsliTmy to claim 1, wherein the stabilisi ngPEEP1008/867945
gl utat hi one. 3. A conponent4or a |iquid bul k according
to claim1, wherein the stabilising agent is
nonot hi ogl ycerol. 4. A corrEonent or a liquid bulk
according to claim1, whekbEAMShe stabilising agent is
cysteine. 5. A conmponent according to claiml1, wherein
the stabilising agent is N-acetyl cysteine. 6. A
1. conpasedponert fbt QHIM vacdike adaqidibny compaisiyigone of
claims 1 to 5, wherein the stabilising agent is .
rﬁ') eserfil MMUOgEHE SHITRIPSH CBRRIFHRE e A BAMERRORHLT fagment
| Nt hey i AaltivE R AP 6 fRRMS: 4R mudunofenic fragment
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4. GccOrarmgnEY R HHIDHIE Groring tq fam het SR dNeyhilising agent

1S cysteine.

5. A component according to claim 1, wherein the stabilising agent is N-acetyl
cysteine.
6. A component or liquid bulk according to any one of claims 1 to 5, wherein the

stabilising agent is present in a concentration to provide a concentration in the

final formulation of about 0.5% w/v.

7. A component or bulk according to any one of claims 1 to 6, which further

comprises saccharose, dextrose, mannitol or fructose.

. A component or bulk according to claim 7, wherein the saccharose, dextrose,

mannitol or fructose is present as 1 to 10% by weight of the final formulation.
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15. A component or a liquid bulk according to claim 14, wherein the chelating agent

is present in a concentration to provide 1 to 1.25 mM in a final dose.

16. A component or a bulk according to any one of claims 1 to15, which further

comprises a non-ionic surfactant.

17. A component or a bulk according to claim 16, wherein the non-ionic surfactant is
Tween 80.
18. A component or a bulk according to claim 16 or claim 17, wherein the non-ionic

surfactant is present at concentration to 0.005 to about 0.05 %w/v in a final dose.

19. A component or a bulk according to any one of claims 1 to 18, which further

comprises a buffer.



26. A pharnmaceutical conposition or vaccine conprising

a conponent as defined in any one of clains 1 to 24.
WwWQ@700988@ar maceut i cal conposition accordi ng t oPCI/BPI00R@7945

or a vaccine conprising a I69ophilized antigen

according to claim?25, which further conprises as

adj uvant . 28. A pharnmaceuti cal conposition or_ vaccine

20.ac cHreongne of pduky aepordiieioclaimel Satarciarhe bufgsns 4 pkosphate
[ . rmaceuti cal conposition or

(P@gﬁgﬁ%@ggéié%lﬁgpPés@%i m 28, wherein the TRL 4

agonist is MPL. 30. A pharmaceutical conposition or

vacci ne according, to any one of claing 27 to 29, .
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claim 30, wherein the saponin i1s Q21 32. A

pharmaceuti cal conposition or vaccine according to any

one ,of clai 2 o 31, .wherein the adjuy i S.
22,07 oo gEtoRt g eyt Py Br Shebgs | R Popisheither
copriRybrasrvdgid.ned in any one of claims 1 to 24 or a
pharmaceuti cal conposition or vaccine as defined in
any one of clainms 26 to 31 for the treatnment and/or
prophyl axi s .of H Y\ or Al 34.. e of a caonponeni. or
23 P R e fibtudr g Bl o iy meor Perdh ARMRRPS M,
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clainms 26 to 31 for the manufacture of a nedi canment

for the treatnent or prophylaxis of HV or AIDS. 35. A

24 et Bofl &fco‘m??ﬁéﬂ{gﬁa ﬁﬁﬁ@&écﬂé‘&)@qg}@: stering a

t herapeutic ectlve anmount of “a pharnmaceuti ca
@0 NP osintimdiunopenia GGionepragimtaiprathg Nefaoran amenunb galiatragment

26 to 32 for. the treatpent or ophyl axis .of HV ar
Al DS. 38T eshoreR; ST P et g H% égqg qrdggpunggenic fragments
thi ol lofrld_@ﬁ@dt%ﬂhewo@,bkphefrgﬁ WHR beltARI7 dreidfou @hglfre Bresent there

formul ation of an inmmunogenic fusion protein
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e) 0.5 to 2.0 mM of a chelating agent,

) 1 to 50mM a buffer.
25. A lyophilized component or liquid bulk as defined in any one of claims 1 to 24.

26. A pharmaceutical composition or vaccine comprising a component as defined in

any one of claims 1 to 24.

27. A pharmaceutical composition according to claim 26 or a vaccine comprising a

lyophilized antigen according to claim 25, which further comprises as adjuvant.



38. Use according to claim36 or 37, wherein the
protein is F4. 39. A kit conprising a |lyophilized
w@orposemd as defined in clains 25 and a separBCBEP2008/067945
contai ner of adjuvant. 40. 6A nethod of reconstituting
a |lyophilized conponent as defined in claim25
conprising the step of adding a liquid adjuvant to
285ai & I&]@ﬁp%‘ﬁg‘ﬁ(@&_l composition or vaccine according to claim 27, where the

adjuvant comprises a TLR 4 agonist.

29. A pharmaceutical composition or vaccine according to claim 28, wherein the TRL
4 agonist is MPL.
30. A pharmaceutical composition or vaccine according to any one of claims 27 to 29,

wherein the adjuvant further comprises a saponin.

31. A pharmaceutical compositon or vaccine according to claim 30, wherein the
saponin is QS21.
32. A pharmaceutical composition or vaccine according to any one of claims 27 to 31,

wherein the adjuvant is provided as a liposomal formulation.

33. A component or bulk as defined in any one of claims 1 to 24 or a pharmaceutical
composition or vaccine as defined in any one of claims 26 to 31 for the treatment and/or

prophylaxis of HIV or AIDS

34.  Use of a component or final bulk as defined in any one of claims 1 to 24 or a
pharmaceutical composition as defined in any one of claims 26 to 31 for the manufacture

of a medicament for the treatment or prophylaxis of HIV or AIDS.

35. A method of treatment comprising administering a therapeutically effective
amount of a pharmaceutical composition or vaccine as defined in any one of claims 26 to

32 for the treatment or prophylaxis of HIV or AIDS.

36.  Use of an antioxidant with at least one thiol functional group for the stabilization
of

a formulation of an immunogenic fusion protein comprising 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.
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37.  Use according to claim 36, wherein the antioxidant is selected from the group

comprising monothioglycerol, cysteine, N-acteyl cysteine and glutathione.

38.  Use according to claim 36 or 37, wherein the protein is F4.

39. A kit comprising a lyophilized component as defined in claims 25 and a separate

container of adjuvant.

40. A method of reconstituting a lyophilized component as defined in claim 25

comprising the step of adding a liquid adjuvant to said component.



