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15  Some HPVs are also associated with cancers. The strongest positive association
between an HPV and human cancer is that which exists between HPV-16 and HPV.
18 and cervical carcinoma. Cervical cancer is the most common malignancy in
developing countries, with about 500,000 new cases occurring in the world cach
year. It is now technically feasible to actively combat primary HPV-16 infections,

20 and even established HPV-16-containing cancers, using vaceines. For a review on
the prospects for prophylactic and therapeutic vaccination against HPV-16 see
Cason J., Clin. Immunother. 1994; 1(4) 293-306 and Hagenesee M.E., Infections in
Medicine 1997 14(7) 555-556.559-564.

25  Other HPVs of particular interest are serotypes 31,33 and 45.

Today. the different types of HPVs have been isolated and characterised with the
help of cloning systems in bacteria and more recently by PCR amplification. The
molecular organisation of the HPV genomes has been defined on a comparative

30 basis with that of the well-characterised bovine papiliomavirus type 1 (BPV1).



Al t hough m nor variations do occur, all HPVs genones descri bed hf\fe‘-}fm’ﬂﬂ
[east seven early genes, E1 to E7 and two | ate genes L1 and L2,V i'nt évu
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15 carcinoma.

Carcinoma of the cervix is common in women and develops through a pre-
cancerous intermediate stage to the invasive carcinoma which frequently leads 1o
death. The intermediate stages of the disease is kmown as cervical intraepithelial

20 neoplasia and is graded I to III in terms of increasing severity.

Clinically, HPYV infection of the female anogenital tract manifests as cervical flat
condyiomas, the halimark of which is the kotlocytosis affesting predominantly the )
superficial and intermediate cells of the cervical squamous epithelium.

23
Koilocytes which are the consequence of a cytopathic effect of the virus, appear as
multinucleated cells with a perinuclear clear halo. The epithelium is thickened with

abnormal keratinisation responsible for the warty appearance of the lesion.

30 Such flat condylomas when positive for the HPV 16 or 18 scrotypes, are higherisk
factors for the cvolution toward cervical intraepithelial neoplasia {CIN) and



PCT/ EPOQY 08784 carcinonma in situ (C'S) which are thensel ves regarded as
precursor |esions of invasive cervix carcinoma. WO 96/ 19496 di sd ¢5¥s ((0h
vari ants papilloma virus E6 and E7 proteins, 5 particularly fusion
pr ot ei nsvg'ioﬂgflg%g with a deletion in both the E6 and E7 prB¢EERW8Tdhese
del etion f egicRbafd B SW\EISY GhifiHe HRnRel | i vacci nes
are di sclosed in W9410 15y2, W94120137, e%%%?re&ﬁ%{o%gﬁﬁggmz_ Such a
vacci ne camvasiypicksex cheidomaant i gen as a nononmer, a 10 capsoner or a virus
| i ke panicle. Such particles may additionally conprise L2 proteins. L2
based vaccines are described for exanple in W93100436. O her HPV vacci nes

are based t I | AS. spgh as E7..or fusi r I NS such as
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i nf ecti on, Theserdelétjon fusionguoteinalare saidip be tmimunogdseni t al herpes is estinmated
to occur in about 5 mllion people in the U S A alone 20 with 500, 000
clinical cases recorded every year (primary and recurrent infection).
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pri rrarioi nfection 50% of patients w |l ‘experienc recurrence of the

di seast) Appsomesona yirupdike pattisleaudxparticles may 20 dhisnaky sorhPridSL2 ecur r ent
epi sodes of the digease, each year, |n inmunoconprom sed patients the

i nci dence B’fm%hﬁﬁ’é‘ﬁ@ewwg&{ﬁqeéﬁ@@q for gxamplerin WOOY/0R e Othdran in t he
nor mal pat yeRt | . - [ e _a nunber, of

gl ycoprotei n C\é%%%%%%{'ésﬁ%}g%g%@ﬁ%ﬁgﬁ&%ﬁgﬂﬁﬁég@ﬂ?ﬁg DEOIEHS Suhhas e are
known as gB2-RJC, gD and gE etc. 3 WD 0111751 PCT/ EPOO/ 08784 There is a

need for effective conbination vaccines to prevent diseases to which
adol escents are particularly prone.

15 HSV-2 is the primary etiological agent of herpes genitalis, HSV-2 and HSV-1 (the

causative agent of herpes labialis) are characterised by their ability to induce both

acute diseases and to establish a latent infection, primarily in neuronal ganglia cells.

Genital herpes is estimated to occur in about 5 million people in the U.S.A. alone
20 with 500,000 clinical cases-recorded every year (primary and recurrent infection).
Primary infection typically occurs after puberty and is characterised by the localised
appearance of painful skin lesions, which persist for a period of between 2 1o 3
weeks. Within the following six months after primary infection 50% of patients
will experience a recurrence of the disease. About 25% of patients may experience
25 between 10-15 recurrent episodes of the disease each year. In immunocompromised

patients the incidence of high frequency recurrence is statistically higher than in the

normal patient population.

-

Both HSV-1 and HSV-2 virus have a number of glycoprotein components located
30  on the surface of the virus. These are known as gB, gC, gD and gE etc.



The present invention provides a vaccine conposition Conprising: 55 (‘g%;.t{,(,*b)
a herpes sinplex virus (HSV) antigen; and a human papil | onmavirus ("H o
antigen i yFfnbidiati on with an adjuvant which is a preferential stinulator
of TH 1 cell response. 10 The vacci ne conposition of the i nUeHEPUHS# of
great benef Therkds a aeed fursffeativetominaGsovRRERE 1S pReniBY-RE Ba\{rﬁijc{iu' arly at
ri sk of HSV, and/or HPV infection. Optionally thg vacci ne conposition of

t he i nvent i ¥lplasgents AtsrpArticuladypronges one or 15 nore of a nunmber of ot her
antigens as described below It has been found that the vaccine
conpositions according to the invention surprisingly show no interference,

that is to'p@/geggﬁ-ﬁ‘}&[-bﬁrwq ntigen in the conposition
of the i nventi%n S 1esselnt ia Igéﬁgﬁsgﬁeé@ﬁ?@;tn |p5%"135 20 obt ai ned by
each antiigen given individually in conjunction Wth an adjuvant which is a

preferential stinulator of THL cell response, Vaccines for the prophyl axis
of hepatiti@ B i hb&®es SMPICX oMby (S Yjadigenpandore  hepatitis B anti gens,
are well k - e the v i.ne Engerix-B (Trade 25 Mark) from
Smi t hKI | ner@”écriﬁﬁ%?@%ﬁhmwss&ﬁé\éﬂwt@c& event Hepatitis B. This

vacci ne CONRlcha®endtSRabit 3 St WG ' [ ficall e_226 am no
acid S- antigen descri bedmfar‘]cﬂul—lar (ﬂ%fﬁggﬂ?&é}&ggg}?&aa%u %l’gﬁtrc/@ﬁﬁcal
Journal, 1983ponS& (Suppl. 2), p65-70) and is fornul ated using al um nium

hydr oxi_ de as adjuvant 30 The vaccine Havrix (Trade Mark), also from
sni t hkilPne Beecham Bi ol ogicals is an exanple of a vaccine that can be used

pTAERGY 08 8t ab Softeb i F BRSmyiionlinSe fuh Brordt far Mbpoision v o

vacci ne Conjbles&Su®®ho may be particularly at risk of HSV, and/or HPV infection.

Optionally the vaccine composition of the invention additionally comprises one or
15  more of a number of other antigens as described below.

It has been found that the vaccine compositions according to the invention
surprisingly show no interference, that ig (0 say that the immune response to cach
antigen m the composition of the invention is essentially the same as that which is

20  obtaincd by each antigen given individually in conjunction with an adjuvant which
i1s a preferential stimulator of TH1 celf regponse,

Vaccines for the prophylaxis of hepatitis B infections, comprising one or more
hepatitis B antigens, are well known. For example the vaccine Engerix-B (Trade
25 Matk) from SmuthKline Beecham Biologicals is used to prevent Hepatitis B. This
vaccine comprises hepatitis B surface antigen (specifically the 226 amino acid §-
antigen described in Harford et. al. in Postgraduate Medical Journal, 1987, 63
{(Suppl. 2}, p63-70) and is formulated using aluminium hydroxide as adjuvant.

30 The vaccine Havrix (Trade Mark), also from SmithKiine Beecham Biologicals is an
example of a vaccine that can be used to prevent hepatitis A infections. It is



attenuated strain of the HW 175 Hepatitis A virus inactivated with fornol
(formal dehyde); see Andre et. al. (Frog. ned. Virol., vol. 37, pS'P%R'EC‘f’IIAS
used her%é;ﬂéjﬂﬂﬁ%hterm hepatitis A viral (HAV) antigen is used to'referto

~either a derived fromhepatitis A virus or an att EFHEPEE0FBS ai n of
HAV, optio | | \ﬁﬁﬁ:ﬁ NAf ' | dghy ) f . antigen is
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of a reconmbinant hepatitis B anitgen with the aforenentioned inactivated
at t enuat ed (ﬁﬁ@a{debygf)mmu@? erhd. (Rragcmad. Wirgl.beoludddpt-34pr ot ect agai nst
hepatitis A and hepatitis B sinultaneously. European patent 0 339 667
(Cheno Sero) describes the general concept of 15 conbining a hepatitis A
anti gensgan i | : A ' | | In that
speci fi gat ?losﬁlsih‘?m?ltséug'ttg% %ﬂéﬁﬁ%\gp‘ggjﬁﬁgant %%gﬁ(ﬁl %égﬁﬁ?g@@hﬂ a
critical: iproainsterived frdme hepapiaibde viis oniancingied eainGLRA Vo Gptishilly 0 2
desired extent —and not cause any side-effects. It is stated that "al um ni um
gel may be nastvated,e.gpwithifepaldelydanilhtheH AYdansigen és gproteindiesivedrifonim

phosphate gel .. 20, The vacci ne.co Si tion cording to the invention may
conpri ses, %F%atgla(ﬁf%ﬁnt[ﬁ@' OWQEE’EW%%M?“’% HAV antigen or a HBV
antigen or nore preferably a conbination of both an HAV and an HBV anti gen
25 Such a vaccine is of great benefit for adm nistration to adol escents Wo
may bel0pahe vatcine Fwiarix {EiadeoMarE)is acobitinatidd\of nfeeombimant Bepatias BKAY

i nfection, and/or, HBV jnfection An imune response may be broadly divided
into two eRPXEReVitathepiprementigard pactivateyl atenustad bepatigislA virusii Zhed i mune -

response ( |1 | ty and cel.lular effector
nmechani sns%‘%ﬂ%)%%tgg%:%#{a Sr%%&:f{i%aéxfs?f@ﬁa{%é?@@l{g{;ggﬁ éss BIQUSIYAR 21 1
WO 01117551 PCT/ EPOO/ 03784 response nave been ternmed TH -type responses

(cell -nmedi at ed response), and TH2-
: European patent 0 339 667 (Chemo Sero) describes the general concept of

15 combining a hepatitis A antigen and a hepatitis B antigen to make a combination
vaccine. In that specification it is stated that the adjuvant which is used is not
critical: it must only be capable of enhancing the immune activity to a desired extent
and not causc any side-effects. It 1s stated that aluminium gel may be used, in
particular aluminfum hydroxide gel and aluminium phosphate gel.

20
The vaccine composition according to the invention may comprises, in addition the
HPV angd HSV antigens, an HAYV antigen or a HBV antigen or more preferably a
combination of both an HAV and an HBV antigen

25  Such a vaccine is of great benefit for adminiswation 10 adolescents who may ba
particularly at risk of HSV, and/or HFV infection, and/or HAV infection, and/or

HBYV infection.

An immune response may be broadly divided into two extreme catagories, being a
30 humoral or ccll mediated immune response {traditionally characterised by antibody
and cellular effector mechanisms of protection respectively). These categories of



type i mmune responses (hunoral response). Extreme TH 1-type i mmurfe MAR ek
responses may be characterised by the generation of 5 antigen specific,

hapl ot ypgyh gaifsket ed cytotoxic T |lynphocytes, and natural Igdd I
responses. In mce TH 1-type responses are often characteri seﬁ’&mgﬁé

gener at i on rgipost advetiedn tﬁheﬁhﬁil@%e%&iﬁ@@wﬂ%&diﬁ@d irésplolige) ha@pHRhese
correspond to 1gG 1l type anti bodies. 2-type i mMmune responses are

char act eri sypt imymunerespases drmarabresponsghge of i munogl obul i n i sot ypes
including in mce igd. 10 It can be considered that the driving force
behi nd t he devel opnent of these two types of inmune responses are

t oki Nes. ddipdhyal BN el S - ' i nduct i
o7 Gl 1 o el FHE choPimabhe sohBief i e Brdciitited b theYidradoior DACL DY
of TH2- §ypanGyinodpetite, hapldiyvipe réariowd cvivtexio qUgtiphocmbs, inaaragiral Kifier mune

responses to the antigen The distinction of TH and TH2-type inmmune
responses icell meapoasesolnimice THIEpg responsgs arenefian ehazacterised byabport an i mmune

Pk S b ol BT oo o el

Nosrann and 157} s gpate. PR RPhmmind HepSiel bt dfuplonsclbl, i 210° )
cells: diffeefisrationnat 4 eanpe offimmunogivbulin iseypestinclodingdn mice IGY.er ent

_functional properties. Annual Review of |nmunol ogy, 7, pl45-173).
Traditil@nally, TH -type responses are associated with the production of

e L S el SR R M55 O BER, BB L

produced Dbyypks Gflitfune $6dponsesdre é?tfldﬂés.cm asflels of TH1- SIEAROBAES are )

associated Wth the secretion of -4, |L-5, IL-6, IL-1 and tunour
necrosi s f as favourHENEdSRtion3d c@llgnadiated immua@responsesse URCTIVEPODMENS4 |t is

known that certajn vacci dj uvant s, are part.i cul ly Suited. to the
sti nmul at i orwhilst kigh leve(is OP '?H%—ljype cytokines tenﬁ to favour the deucnon of humoral

15 immune responses o the antigen.

The distinction of TH1 and TH2-type immune responses is not absolute. In reality
an individual will support an immune response which is described as being
predominantly TH1 or predominantly TH2. However, it is often convenient to
20  consider the families of cytokines in terms of that described in murine CD4 +ve T
cell clones by Mosmann and Coffman (Mosmann, T.R. and Coffman, R.L. (1989)
TH! and TH2 cells: different patterns of lymphokine secretion lead to different )
functional properties. Annual Review of Immunology, 7, p145-173). Traditionally, )
TH1-type responses are associated with the production of the INF-y cytokines by T-
25 lymphocytes. Other cytokines often directly associated with the induction of TH1-
type immune responses arc not produced by T-cells, such as IL-12. In contrast,
TH2- type responses arc associated with the secretion of IL4, IL-§, IL-6, IL-10
and tumour necrosis factor-BIINE-f).

30 .




of either THL or TH2 - W cytoki ne responses. Traditionally the gegtaﬁ ey
I ndicators of the THL: TH2 bal ance of the immune response after s e
vacci nat i8S hf ection includes direct nmeasurenent of tperapeshigii on of
TH 1 or THﬁ.c t oki ?ES by .T 5 | ynphocytes in vitro after restinulation with
anti gen, atd? SROVA{HALgetunvacoie ajuyEs argenastisdanisnsuitetl to e scyfillatige2a rati o

of antigen |y {0 o dnus TH 1-type agjuvant is one
whi ch st ol SRE TEEL AT FBGHE TR poRiHS Teditinaln (hEbest bdieme ot of
Till-type GytRHK M yiatterof 15 iniMihid ApYstAIRP S VAERndHRN U ihRerd? and

I nduces anti ﬁﬁn speci fic i munogl obulin responses associ at e Wih THI -type
i sotype. Adfldandscatimhesuamencefshbipeodictipn of TEENST FH2 eyidkHdatyon of the THL
cel | r%po&se are descri ?[gd in International Patent Application No. WO
941QQL53 aWTPBFYSY 17569 6T FHRNEHon, Wik ARHEe0n aRHOR (it dragt ini ijrielitha ( 3D- MPL)
I's one su ' | Byl 21 ini). Chemcally it
is a mxt ﬁ@gﬁg#—&%&%tgf Otﬂg;! gs}Ilz'i gggq%owngé%@gfﬁpéﬁﬁg%ﬁ}@{d?r\‘RﬁR"r’E‘SQS,- 5 or 6

acyl ated chains and is manufactured by Ri bt immunochem Mbntana. A
preferred formof 3 Dc-O acyl ated nonophosphoryl 20 lipid Ais disclosed in
Eur opean Peiusng 15 bgopcadmvannis ogpivitiied stimulBes dtodated Braellq@ipabhisnsA -

Preferably he icle 3D-MPL ;are smal |l enough to be sterile filtered
t hr ough djrﬁalffr‘;ﬁgﬁ jﬁ*hﬁi@kﬁf&?ﬂ%ﬁ%ﬁ*@ﬁ%@aﬁh gngigemin vicneber O

689 434) . ad iR kot dnl spP& AP ARRBbeloByf; j geap g, preferably
25-509g per dose \/\heﬂr{‘geinnsptbﬁe antige%owuwF?syg#%g#ycé ‘F%‘%ﬁﬁ'ﬁ'—'a range
2-50g per 1swgps. Anot her preferred adjuvant conprises QS21, an Hplc purified

non-toxic fraction derived fromthe bark of Quillaja Saponaria Mlina.
Optionally this may be 30 adm xed with 3 De- O acyl at ed nonophosphoryl |ipid

'8\15 i’%gfl-ﬁf}# Y %ﬁgk;ll}éﬁc I‘ﬁ%ﬁfchoq(pr\é\fc}er}ltﬁp St(f[lal{ll%{igl; of T.7h351'1§1 I::51 %csggrlllscvaur)c

described in Intcrnational Patent Application No. WO 94/00153 and WO 95/17209.

15
3 De-Q-acylated monophosphoryl lipid A (3D-MPL) is one such adjuvant. This is
known from GB 2220211 (Ribi). Chemically it is a mixwure of 3 De-Q-acylated
monophosphoryl lipid A with 4, 5 or 6 acylated chains and is manufacrureg by Ribi
Immunochem, Montana. A preferred form of 3 De-O-acylated monophosphoryl
20  lipid A is disclosed in European Patent 0 689 454 Bl (SmithKline Beecham
Biologicals $A).

Preferably, the particles of 3D-MPL are small enough to be sterile filtered through
a 0.22micron membrane (as described in European Patent number 0 639 454).

25 3D-MPL will be present in the range of 10pg - 100pg preferably 25-50ug per dose
wherein the antigen will typically be present in a range 2-50ug per dose.

Another preferred adjuvant comprises Q821, an Hple purified non-toxic fraction
derived from the bark of Quillaja Saponaria Molina. Optionally this may be
30  admixed with 3 De-O-acylated monophosphoryl lipid A (3D-MPL), optionally

together with an carrier.



The net hod of production of 21 is disclosed in US patent No. 5 0,'\5? %@ X
Non-react ogeni ¢ adj uvant fornmul ati ons contai ning Q821 have been criescl?' e&i 5"

previ oushyo 6¥3s8p/ 33739). Such forrmul ati ons conpri sing QSZi,(msp sterol
PEBEL

have been shown to be successful Till Stimulating adjuvant | at ed
together with an antigen. Thus vacci ne Conpositions which formpart of the
present invention may include a conbination of Q521 and chol esterol. 10

Further adjTio Mmatod\pi pIRdueUOTNIEQS? kistdisdlossdiinbiapatens 16. SB657.6401 response

i nclude i munonodul atory ol i gonuol eoti des, for exanple unnethyl ated CpG
sequences as disclosed in WO 06102555. Conbi nations of different TH1

stimulatin re al so
cont enpl at g‘(ﬁ as p@%@n‘ic a g@ﬁﬁ?@\%&?%%ﬂﬁgﬁsiz‘ipr e g#@ﬁ?&\é?bmisitl mul at or
of TH 15 cepteviesyofWwo- 96783739y argubls forgfilldtions rotmprismerob 21t &l tiRgekder with

3D-MPL. The ratio of QS21 : 3D-MPL will typically be in the order of 1 : 10
to 10 : 1;hpveReepshpwyn o besucosssiul THA stpniatingadibantstwhdn fprimlatddl  The

br of or abl y S HEF i auf BB, TRUTaing Sortmbicnt o Exsmpet of B st di ng
to the in&@a@ﬁdwﬁlmgh@cm@éab@hbimﬁobefészplahabﬂo\e?&m emul sion, or an
alum niumsalt, suc as al um ni um phosphate or alum ni um hydrOX| de. 25 A

preferred oil-in-water enuIS|on conprises a netabolisible oil, such as
and Tween 80 Additionally the oil in water

I ha 1
Z?nlj?s ?&1@6 nﬁk}"&'&?ﬁ’i’ﬂ‘g‘%% g‘ﬁ{‘@? BIFEHTERUA! SHMUIRIFS B Gk cﬂll FeSEPASE ineludd n a

Becor ding BBEbBAIED-CoRRacllaa cht GRE; bimBRAACACARRERY , "
LAR 2C WO Gittibgdbtih WOIB&BOS350874- Typically for human adm ni stration @21

and 3DMPL w Il be present in a vaccine in the range of Ipg - 200g, such as)
| 0- 100g, preferably 14g - 50g per dose.

Combinations of different TH1 stimulating adjuvants, such as those mentioned
15  hercinabove, are also contemplated as providing an adjuvant which is a preferential
stimulator of TH1 cell response. For example, Q521 can be formulated together
with 3D-MPL. The ratio of Q521 : 3D-MPL will typically be in the order of 1 : 10
to 10 : 1; preferably 1:3to 5 : 1 and often substantially 1 : 1. The preferred
range for optimal synergy is 2.5 : 1to 1 : I 3D-MPL: QS21.
20
Preferably a carrier is also present in the vaccine composition according to the
invention. The carrier may be an ¢il in water emulsion, Or an aluminium salt, such
as alurninium phosphate or aluminium hydroxide. )

25 A preferred oil-in-water emulsion comprises a metabolisible oil, such as squalene,
alpha tocopherol and Tween 80.  Additionally the oil in water emulsion may
contain span 85 and/or lecithin and/or tricaprylin. |

In & particularly preferred aspéct the antigéns m the vaccine composition according
30 to the invention are combined with 3D-MPL and alum.



Typically the oil in water will conprise from2 to 10% squal ene, from2 to
10% al pha tocopherol and fromO0.3 to 3% tween 80. Preferably thefrEtR a6k
squal ene Woaiptesit ocopherol is equal to or less than | as tﬁ@]%@b@w&ges_a
nore stable enulsion. Span 85 may al so be present at a level © o In
sone cases LYPiGHlYy fpehumpiR, agmindsration (it mﬂéPML vel befpreseat ir £osine

emit i ons. 1 Beaelie P 7 204 o3t 200EF) prclereply dQiar aReBper dasual one

an enul si f Hek; i i er., The.a ou arrier

my o, 1 or S Eicatly She diBEGatkwilitoBBeAGURALD «f 30% Ehac P PR LB Rt o

adj uvant f alphualtedopheral and fron0.3Q3% tw AVl Mfcrﬂ@&@ﬁﬁ@%f%hu#%he@n oil in
e

wat er emul sion is described in WO 95117210. The HPV antigen i
conposi i oAlPBR RGIHETH EndqUahta or lossethen d isyhid prowides £ more sthblV ehfaiasme/ or 19,

or fromHPY_6 d/or..l or HPV 31. 33 45. 20 In one preferred

enbodi ment gP‘Fﬂag‘ﬂB{?yaﬁﬁq cpept af C‘ﬂFgBE?%’e &ﬁ%%icf“ieé# BaYbeding to the
invention gafEREdsESSs tHAEthERIaOin&ASh ' : : tionally the
L2 protein, par tglécul arly frorhnHPV 1%%‘%8%‘@?%“%’}1%#&2?@ odi nent. the
preferred ftabtiiserf, the L1 protein is a truncated L1 Protein. Preferably the

L1. optionally in a LI-L2 fusion, is in the formof a virus-like particle
(VLP). The L1 25 protein may be fused to another HPV protein, in particular

E7 t = . fUS] - ' ' VLP i Si Ll -E LI -L2-E
SREN A TR e R b W RN AL
t he ConposiquafeieOin bR@lsific?y 8/ ToReh BOIRI v 8hchh® '@r.E%953%$§g§£ﬁ§gi n, in

particular E6 or E7 linked to an 30 i munol 0gi ca usion p ing I
cel | epitopay beofantaxampizl phogdhatertfeRDMMB784 In a preferred formof this
enbodi nent of the invention, the inmunol ogical fusion partner is derived
fromprotein D of Heanophilus influenza B. Preferably the protein D

par ] cul ar CAnRAR) paRRl £iVERl RrthalftBn bl dlkink G5t AR G s "

13 twocopherol in an 0il in water emulsion is deseribed in WO 95/17210.

The HPV antigen in the composition of the invention is preferably derived from
HPV 16 and/or 18, or from HPV 6 and/or 11, or HPV 31, 33 or 45.

20 In onc preferred embodiment the HPV antigen in the vaceine composition according
to the mvention comprises the major capsid protein L1 of HPV and optionally the
L2 protein, particularly from HPV 16 and/or HPV 1%, In this embodiment, the
preferred form of the L1 protein is a truncated L1 protein, Preferably the L1,
optionally m a L1-1.2 fusion, is in the form of a virus-like particle (VLP). The L1

25  protein may be fused to another HPV protein, in particular E7 io form an L1-E7
fusion. Chimeric VLPs comprising L1-E or L1-L2-E are particularly preferred.

In another preferred embodiment, the HPV antigen in the tomposition of the

invention is derived from an EG or E7 protein, in particuiar E6 or E7 linked to an
30  immunological fusion parmer having T ¢ell epitopes.



5 Preferred fusion proteins in this enbodi nent of the invention cﬁomé!?i ?@q
Protein D- E6 fromHPV 16, Protein D- E7 fromHPV 16 Protein D' rom
HPV 18 and Protein D - E6 fromHPV 18. The protein D part preferably

conpri seV@PEIBPr st 113 of protein D 10 In still another BRBERPIRETS4 of t he

i nvention, _the V antigep.is | he fo of a L2-E7 fusjon, particularly
{fom HPV BIbAETSIFTEbApri of tiembodident Stse ihvsifion.tBr anmipalogitan Rfoat or abi y
are expres | : I ; FF?Q o} t i ns are
expressed aﬁﬁ#rgs Efrslf@d#?fg ﬂ[}glé go@p&%@é@ "'ge vve}eénﬂal% trgggrégr[lgh%lr ef erably
si X Hi sti dphReihds detiestiveTddempeises epprovianatsiydeaifirst 1/3 of the pgoteisy; id i cation. The
description of the manufacture of such proteins is fully described in

co- pendi ngpukicplar epproappitelydhe Gast Nrtmsennatd 0871 Pgmeng 2cdy. The HPV antigen in
t he vacgi ne conposition my be adsorbed onto Al (OH) 3. The HSV antigen in

t he con%osition of the invention is preferably derived from HSV-2,

typically glseQRN flsfdlpidteifd MAAR! A&t oF the fFREEGoP e Proftiy ENDT ane,

and is also found In the cytoplasmof infected cells (Eisenberg R J. et al;
J of Virol EB9rdiRUEV 35, PA&ind35)E7 fromddPpricsrat2® B abV froma iR 18 aad udi ng a
signal peptide and__has a _nol ecul ar weight of approximately 60 kD. O all
the HSV enVerteisdd -di6/emBP¥ 19 The arotedn &} parsproferably ensaprises thedfanseHdsed
(Cohen et at' i Virol ogy, 60, 157-166) In vivo it is known to play a
central rofePTO%Wital attachment to cell nembranes. Moreover, glycoprotein
D has pgen shown to be able to elicit 30 neutralising antibodies in vivo
(Sing et al J. Med. Virology 127: 59-65). However, 1 to 9f ,,ARt.,. WO
01/ 17551 PGTHPQRItBS 7Grbddimentt of Sy/inventien, the BItY hntiges is émtheiform efl annd

ant i bod os L2riet Boiog- eRBpIADoRoD HEF B ot HBYElEr T oa”embodi rent of the |
i nvention the HSV antigen is a truncated HSV-2
The proteins of the present invention preferably are expressed in E. coli. Ina
15 preferred embodiment the proteins are expressed with a Histidine tail comprising
between 5 to 9 and preferably six Histidine residues. These are advantageous in
aiding purification, The description of the manufacture of such proteins is fully
described in co-pending UK patent appiication number GB 9717953.5.

20 The HPV antigen in the vaccine composition may be adsorbed onto AI(OH),.

The HSV antigen in the composition of the invention is preferably derived from
HSV-2, typically glycoprotein D. Glycoprotein D is located on the viral membrane,
and is also found in the cytoplasm of infected cells (Eisenberg R.J. et al; J of Virol

25 1980, 35, 428-435). It comprises 393 amino acids including a signal peptide and
has a molecular weight of approximatsly 60 kL, Of all the HSV envelope
glycoproteins this is probably the best characterised {Cohen ot al; J. of Virology,
_52, 157-166). In vivo it is known to play a central role in viral attachment to cell
membranes. Moreover, giycoprotein D has been shown 1o be able to elicit

30 neutralising antibodies in vivo (Eing et al J. Med. Virology 127: 59-65). However,

10
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5 glycoprotein D of 308 am no aci ds which conprises am no acids | thrﬁuﬁh
306 naturally occurring glycoprotein with the addition Asparagi neh and C4
A ut am neWBOMIA®! C ternminal end of the truncated protein IR ho/brsist S

nmenbr ane ar]chor g@g%on. Thi s, form of th;gf)_rotei n includes the signal
pept i de whilBARGESY o XiFiscanstLill BY reagtivated jand 1ndea eosiirrencecofdthpdizegien, The

producti on : {8 d nese ter. 10 ovary, cells has been
descri bed id%;p éﬁgﬁlpg%sgﬁ% uﬂr}%ﬁpg%“nq:ydg%nqn@ i3 Sigrc 4 ghe H%@nﬁﬁwi nant

mat ure HSV-2 glycoprotein D truncate is preferably used in the vaccine
formul ati ons of the present invention and is designated rgbD2t. 15 A

conbi nat i oAR 8fpTefrred BRPodimant ofjthe inwertmmbthe 213\ antgents thaymRgtcd LeyY. 23D MPL
has begn described.in %92[1623 When a hepatitis B viral (HBV) antigen

i s includedRPY %*“E?)% tBIoAcIqsrhich comprisesamimoscids % yupoughl 306 hepatitis

B f ' 3 b 3 titis B f ti
(HBong) 1 s her S oecHia ey PRORA FAR T hadRBE Aiarte "0t Gitaorine atbe) o

Bi ol _ St an@aernivd| embhgbthe 2uncaod Broteid R96id &tits RkmbidheB OGM:a ©)
page 479 (1987), EP-A 0 226 846 EP-A-0 299 108 and cr%e’?ﬁe"rp’(eiﬁg‘g’b RIS of .

) .0, .

25 As used @78t ef tepraieinipeiudes &a signabnentidesviBciBir clemedan yiede o' maralebr evi at ed
herein to s ' ' HBS'...i ncl udes any. SAg antigen or fragnent thereof
di spl ayi nglﬁ‘lé%%%ﬁ‘%@ﬂ’.‘?% fbﬁfprpéﬁ’é’l’}rqr}éggﬁéﬂ?fﬁw%thIHal'miemnder st ood
that |10 addidry@ellé Bad bRn Je4QitRT1iR ¢ eRss f b anti gen
(see Tioll ai%sryet. al . Nature, 17?@gﬁgﬁgﬁgﬁgﬁ)&}ﬁﬁwg&f’éﬁggfﬁ her ei n)
HBsAg as herein described may, if desired, contain all or part of a pre-S
seqguence described in the above references and in 11 5 h'r; R 2CCk WO -

01/ 17551 PEHS Esepbigess parp HEV ¢ iveopoaein PRemsatess perfeiahlydeed ti tted can

al so refer : 3 f . a mut ant ' scribed in WO
91114703, Y%]&’él\é?&iftﬁ%?“"fass%;‘gfﬁfﬁg‘k‘e‘“'smmeﬁﬁ 1 Gedipatit cgrSh

15 A combination of this HSV-2 antigen in combination with the adjuvant 3D-MPL has
been described in WO 92/16231

When a hepatitis B viral (HBV) antigen is included in the composition of the
mvention ths is typically hepatitis B surface antigen.

20
The preparation of Hepatitis B surface antigen (HBsAg) is well documented, See
for example, Harford et.al. in Develop. Biol. Standard 54, page 125 (1983), Gregg
et.al. in Biotechnology, 5, page 479 (1987), EP-A- 0 226 846, FP-A-0 299 108 and
references therein.

25

As used herein the expression "Hepatitis B surface antigen’, abbreviated hercin to

'HBsAg' or "HBS® includes any HBsAg antigen or fragment thereof displaying the

antigenicity of HBV surface antigen. It wilf be understood that in addition to the

226 amino acid sequence of the HBsAg S antigen (see Tioliais et. al. Nature, 317,
30 489 (1985) and references therein) HBsAg as herein described may, if desired,

contain all or part of a pre-S sequence as described in the above references and in

11



HBsAg may conprise a protean described as L'' in European Patent. ,, .
Application Nunber 0 414 374, that is to gay a protein, the am'ﬁm&-rzﬁ:izgeli

sequence WP WAYSHh 5 consists of parts of the amino acid semﬁe of the
iti i 0OFBed |

hepatitis irys large protein (ad or ay subtype), c

that the a%ﬁ/' 'bcﬂﬁ %‘ghuéﬁéég@s hetein devceibed ammgr%ﬁt@mw g (@)
resi dues 1%xamgl% %&C%%/\e 8}5 resi dques 133 - 145, foll resi dues 175
- 400 of th 4o brat e Rl degert )mr‘ggﬂdé‘im Ind furthed akpecr @si dues 14
- 52, follq{/m R8indHesS residues 175 - 400 of the
said L protein, HBjsrA mgma gﬂag%teweﬁ B]eﬁ UREAn Hatsnh Appleation EP 0 199

474 or EP cnh@mtrww 5, I\Imtmatdsa th OltﬁﬁAg ‘Mﬂ]{] arti form It may
conpr i Si/n c rotel al one or nmay be as con505| egﬁgrsg‘ﬂ'%ngg gP’g'f hexanpl e
e

(L*,S) %“Sa%f 19 Amirnacid svgicnamdf Ged@PAieSB ivites i%:gé eLgi n of
al

hepatitis HBsAg ,nay. be adsorbed on m'n1 um
phosphat e Eﬂﬁ%ﬁs(crlf)gggﬁwejoc %i@%ﬂdﬂ @rﬂé?éﬂma,cuammmpﬁmﬁths B (HBV)
anti gen usprbtdinl cbh€lsth @F Blghgdt i on of the invention is HBsAg S-antigen AS
Used in the comrercial product Engerix-B (Trade Mark; SmthKline Beecham

Bi ol ogi cal s) . 2@)A vaesituee 12 o5y, fsliovecdgpakiduks 15 S en in
conj unction 1\(/1)1 J ﬁ{)—g@t }(va descri bed in European gﬁéen;ﬁo%&bgcatmn 0 633
784 Exanpl E898es § of e SRidal @ otem ar pat hogens whi ch may be included in
the 3@ conposi gjyons r he i jbon.are now described. 12
h*,' , R 1C¢{~' 4 v@ a1l f’?'g{%% lgcﬁﬁ}%%ﬁ “C‘E ‘érgﬁnf%&md\hwmidge‘s 1R, a
nmenber of ld4fe hidllpeedibyussigiguirs _cm@[ﬂ]ég;ﬁq_ P&g@smnonucl €eosis as a

n It

primary di sease in hiuuuws. Predom na children or young
adults. Mre than 90 % of the average adult popul ation is infected by FRV

t hat persi hfeti er| heral B-| hocytes. The virus is
i fel ong 1183544 Rlay' ddoetdl 0 pO1ypeptibes deacribed 2 BB 6 196 o7 on EP 0 304 578.

15  Normally the HBsAg will be in particle form. It may comprise § protein alone or

may be as composite particles, for example (L*,S) wherein L* is as defined above
and S denotes the S-protein of hepatitis B surface antigen.

The HBsAg may be adsorbed on aluminjum phosphate as described in
20 W093/24148.

Preferably an hepatitis B (HBV) antigen used in the formulation of the invention is
HBsAg S-antigen as used in the commereial product Engerix-B (Trade Mark:
SmithKline Beecham Biologicals). ,

25
A vaccioc comprising hepatitis B surface anhigen in conjunctipn with 3D-MPL, was
described in Puropean Patent Application 0 633 784.

Examples of antigens from additional pathogens which may be included in the
30 compositions according to the invention are pow described.

12



5 produced in the parotid gland and spread primarily by exchange of saliva
from individuals who shed the virus. Children infected with EBVSaf'gR 7(U%

| ar gel y b tic or have very mld synptons, while adol escents and
adul ts who econe infected devel op typical infectious noudiidireperss

chaf acteri 1epY Bh&VeIrus (FRWY bbb S t Peopl e who have been
i nf ect ed maﬁﬁt ain anti- EEV 10ﬁ2§%§]ggrd?§§gpg&%?ﬁ§&r%¥r%?'nﬁ cso’f‘%ﬂ%lfsr lives,
and are t husorommutinesit ac & prifaey dicadsedh ihomahn FedsmimaAntlp itl difectsthRgidnous
qualities, EBV has lﬁee ho :gg tégnsform | ynphocytes into rapidly

di vi di ng c&yeunhadnts Mees %oelweaprage alwll pomilatevenanfecitil biyer ent

I h , o : ' . 11t BL EBV . 15 b
ol ved | ATaL I RERI R ARl NSRS, o ramiifans s

esti mat 80 phatucBPidER ReaRByIaA BRPOTEAI YASARLy SPEEARIELPGINE g 1t 1

nore prevalent in ethnic I nese popul ations. 1 nfectTous nononucl eosis is
a Consequenabvidosls rlionshes thenfieest | Ghildren Elecied Mith EBWalre @argi:l?e- t hreat eni ng

di sease if additional (isk fﬁé} rs are absent. 20 Four proteins of the EBV
viral envePSPRPEBABE Of dYSYFY ‘gmpmédwﬁﬁ%ﬂ%lﬁiﬁemémﬂgénlttwhpl ex have

been descr iybgfne i ' 01350 r gp 2501350
or sinply lta)s gpc 1%1?%3{%?&%5:: ?&%méég&ﬁ%%ﬁ%wnﬁeﬁgﬁeg& a. Bﬂi‘ﬁdﬁ?ﬁ }%Qjcrveyi dence
that gp 35phg1gdgigp, ZaDadendputiey  Reoplé adioave Beat infeitdd AhaltlifGnAlBRPOdi €S 25
and that antibodi es against gp 350 and gp 250 have neutralising capacity.
These 1Gr oamiboslics for (lirrsmaindar abithelr Huss, andoare Shud immBMA twafacthasinfdction f ur t her

I nformati on about the application of Sp 2501350 for prophylaxis and
treatment of EBV-;elated diseases see EP 0 173 754 30 The nmj or EBV

L2 O MR OO SRRSO 21,
primary 13ywplotytey iitd rRGTly Widigoeklls iad hat tepsfofeRéen aiipliodted inval | bodi es
EBV- 1 of a1 e ISFQRASEPIISE G458 ATGERLPHEN s drppos GALRCEBNOnAGabo ( he-
I nvent 15)” B@Eﬂ%iv%ﬁ%n %Rus:fégonﬁtjp@yuftlﬂ Qaq%glﬁm%tMC) Worldwide it is
estisgated that 80,000 cascs of nasopharyngeal carcinoma occur and it is more
prevalent in cthoic Chincsc populations. Infectious mononucleosis is a consequence
of primary infection by EBY. It is not a life-threatening disease if additional risk
factors are absent.
20
Four proteins of the EBV viral envelope constituting the so-called membranc
antigen complex have been described. They are usually referred to as gp 220/350
or gp 250/350 or simply as gp 250 or 3350 (gee EP-A-151079). There is convincing
evidence that gp 350 and gp 250 induce the production of neutralising antibodies
25  and that antibodics against gp 350 and gp 250 have neviralising capacity. Thése
protems arc thus candidates for a possible ERV vaccine, For further informatian
about the application of gp 250/350 for prophylaxis and weatment of EBV-related
diseases see EP {0 173 254.

30 The major EBY surface glycoprotein gp350/220 infects human target cells through
interaction with the cellular membrane protein. CD21. Gp350/220 is the primary

13



protective antigens may be used. 5 In a preferred aspect the vacéi [ieR [[Ch
conmposi tion of the invention additionally conprises a Varicella Zoster

viral anti@gffs¥ZV antigen). Suitable antigens of VZV for nin the
- vacci ne fornul atllzon i ncl ude gpl -V described by Longnecli efc&%'ﬁ'ﬁmg roc

Nat| Acad SsrgetSAERN -ndaPiskOantibdafRe )in hifhahsasd semé escapbrepdsgimgnt gpl
(see Ellis et al., US patent 4,769, 239? Is used. See al so European Patent

No. O 405 ®ave Bsen ahﬁmmenecqoag@mi -saiged disehse. vBredirnkly sompomict i on of
the invention adltlonaIJ 5 C rlsesahuma wrus(HCM/)
antigen. HERWP 9%‘ 190 ﬁfﬁ?ﬁﬂmél{&%?ﬁ %ﬁé’fﬁ? abﬁ

Vi ruses. ?M{ BACmay b édparts of the wor | d- Am)ngtvvo
popul ation HC%'V 'S respons?‘a?e for serious nedical conditions- HCOW is a

maj or cause of congenital defects in new borns. The second popul ation at

ri sk are i mmunoconprorni sed patjents such as those suffering 20 fromH V
i nfecti on dha PIHBEFEU FERECEHISVAGHIAR COEPRYLPR oF Ty mNentionRdditionally cl i ni cal

di sease ca \Y c atitis.

pneunoni ¢ 1 SoBRgSes £ abaia ot e b LY £l Moy s BB s o use 10 o
vacci ne ag%‘ﬁ?or"iﬁ%whﬁn@ﬁ’@ﬁ@ﬁneaﬁnﬁﬁ&ﬁbhWudégﬁ@%@é&%vy | mmunogens
for use in HOW vaccines are also provided b . Matrix Protein
as descri béodngmecker Sl QErd0 NapsAgat §oi UﬁAIﬂépé}U}#EDbﬁ@SE} eferred aspect the
vacci ne_conposition of the invention additionally conprises both a VZV and
an H antigen, in particular those antigens described above. 30 14 WO

of e i nvaE PR CRSA oot Bbl e BAE 4SS BEL 4 10T 2MOF R R0 "

Toxopl asne ago Biropéan RutemNG. g4(5 867 B1.

In another preferred aspect the vaccine composition of the invention additionally

15 comprises a human cytomegalovirus (HCMV) antigen. HCMYV is a human DNA
virus belonging to the family of herpes viruses. HCMYV is endemic in most parts of
the world. Among two populations, HCMYV is responsible for serious medical
conditions. HCMY is a major cause of congenital defects in new borns. The
second population at risk are immunocompromised paticnts such as those suffering

20  from HIV infection and those patients undergoing transplantations. The clinical
disease causes a varicty of symptoms including fever, hepatitis, preumonitis and
infectious mononucleosis. A preferred antipen for use in a vaccine against HCMV
is gB685** as described in WO 95/315855. Immunogens for use in HCMV vaccines
are ai50 provided by pp63, an HCMYV Matrix Protein as described in WO 94/00150

25  (City of Hope).

In one preferred aspect the vaccine composition of the invention additionally
comprises both a VZV and an HCMV antigen, in particular those antigens
described above.

30
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I ntracel l ul ar protozoan parasite responsi ble for toxoplasnosis in AR 200k
war m bl ooded animals, including man. Although it is generally cti m"%a‘l“l“’y
asynpt omewpa@iitrssheal t hy 5 i ndi vi dual s, toxopl asnosis may c?use severe
conpl i catiggs in pregnant wonen and i nmunoQonprom i sed pat F&fFOM/0§E4
preferred ARERYEA PEFETTISkaspect she varcineaoagmisitioh of TRV ATPaciiSay, S SAG

(al so kno P30 cribed in W96/ 02654 or Tg34 as described in
W92/ 113e\gﬁE?’g’ﬁf‘Eé&g‘%%’Pg‘f’é'ﬂr&’é’ﬁﬁs’BB&@-t P RINbp as iobligate of t he

i nvention agelickingmpbioy ' | 1) VZV antigen or an HCW anti gen
combined with a Toxgplgﬁﬁ%ﬁgﬁsgﬁﬁ%ég& ‘,%%@fﬂppgmnawwg@dg@t i gens

descri bed apionwads, including medne r A Rkburb ekt gcnBaIVAgH gg;lﬁ Lii.on of the
invention is,.a tivalent 15 v%?ci ne% forwexﬁaﬁndgpg @?#ngbcbl?gfféﬁﬁ’aval ent

. I ,
vacci ne>  THEIF I, \QXQRIRINGSis maw carse sevrre icomplititizms an Pregaat Wih&fidd/e 1 n
I nducing p | | s eyen Wwth very | ow doses of antigen (e.g. as
| ow as 5g pgl%)gﬁdo@éo%%bﬁ%r{ﬁd @%’Eﬂtﬁm SpR RIURIDA vagannagaipni nary
~infection Znchpiismagdartif.is SAUMAALsE I jfic
(neutral!Sin Panti bodi es) anda(glhsgﬁgf eécétlg’(r65 %ﬁ?ﬁfﬁ%%w&f% mune
r esponses. T8¥Heagieseribed innWE9R/ 366N a further aspect provides a vaccine

formul ati on as herein 25 described for use in nedical therapy,
particularly for use in the treatnment ar prophylaxis of hunman

papi | i @mavigldhe d | . sini.piett virus ffections The vaccine
of the present qr%ﬁ??gﬁ w&:\glﬂgélﬁ%g?lﬁpgﬂg?? hﬁﬁ’ﬁdﬁ?%’@é[aﬂd@wq%ﬁnt ity of the
anti gens amdhprizgs bithed meYZVemtibyn 60 MY SITNIO S ' ..30,15 5 1,,, %R W
01/ 17551 QCT/,EPOQY 08784 _Vacc?ne prepar at i orﬁ‘gf‘ﬁ“}g@r"%@#ﬁﬁl& %15196%?‘5%’ in -
Phar maceutd§OF4lf 2RIt dp RATUSHIAr thase a8tgenyaesiritedRbsivgn - the subunit and

adj uvant approach, edited by Powel| and Newman, Plenum Press, 1995 _ New
Trends and Devel opnents in Vaccines, edited by Vollcr et al., University

Par k Presdn aBatfeir@aSpechitiaWaside i .5 Encapsul ation within
| i posomes i sl?gescri bed, for exanp e,ﬁoﬁhyoéﬁfﬁjgr'g‘éc ?'DB."S? mitigaient
vaccine, for example a tewra- or pentavalent vaccine.

The formulations of the present invention are very effective in inducing protective

immunity, even with very low doses of antigen (e. g. as low as Sug rgD20).

20 They provide excellent protection against primary infection and stimulate

advantagecusly both specific humoral (neurralising antibodics) and also effector gell
mediated (DTH) immune responses.

The preseat invention in a further aspect provides a vaccine formulation as herein
25  described for use in medical therapy, particularly for use in the weatment ar
prophiylaxis of human papiliomavirus infactions and herpes cimplex virus infections.

The vaccine of the present invention will sontain an immunoprotective quantity of

the antigens and may be prepared by conventional techniques.
30
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4,235,877. Conjugation of proteins to macronol ecules is disclosed rf,pﬁ aral
exanple, by Likhite, U S Patent 4,372,945 and by Arnor et al., % ICRANEAS
Pat ent 4, w0X1455351 The anount of protein in each vaccine dosgﬁ.{i @%sg&t ed as
~an amount which induces 10 an irnnmunoprotective response w oE

si gni fi cant Vaaduepspasitida iepémeally dasctiped toPhatanckirsl B@ﬁd&n@ﬁgf Nyoik] |
vary dependi ng upon whi ch specific immunogen is enployed. Genéral Py, it is
expect ed t h¥nc@pe Pesgne the subuaympdiagivant qupoeaci editedoby Powelhand er abl y

2-100g, nos r ef erabl - 409 n Qpt iral , a t for a particular vaccine
can be asce?qtca' dﬁ)ic)?ugq g?&ﬁ’r!ﬁ@t u@?@ﬁ%ﬁlﬁﬁve&%@% ¥aceanesy sditad: | body
titres and Reillct BSNONSSSersily Tab Prdss - BARhlopa | G Al ci nation,
subj ects ma recgi ve a boogtsn?n about 4 vveel?s.’ 19%“@%‘&‘.’??‘%‘% y@;cci nation
of persdhs Eusapspaiitn erithin Hddoores HNescribet;tfbpesamplbeby PRREMGE AVIS. Palent

' 0

conposi tions of e present inventjon may be used to treat,
i munot her a‘zégﬁigggl I ,“J%PPBWESPT%‘EW@ FRGTamelasulecis stigclpsed r foir exabplet i ons.

In a furthe t p ' tion there. i rovid t hod of
rant aot ur oL LSRR S SHE9S B BD AR L8 O S P T 5 g o
human papilloma virus antigen and a herpes sinplex virus antigen with a
TH 1 i nduci ng 25 adjuvant, for exanple 3D-MPL and, preferably, a carrier,
for exanpl eThd¢ ampuntiof pestciveidt, cack Naccimmdosgen selemgd beamamonnt which iuces
conveni gnt order, to@trér ovide nmultival ent _vaccine conpositionw as

Qescr x b1 136 imunynopseieqiive fespansq, withouk sigpificant, pdverse;side effeets amomicabt | mit
the inventi : A ; . Conparati.ve
i munOgeni eﬁa§m%§s'\lf&7%Ags ‘?xﬁﬁgjs? / ]g%%%%gﬁ%ﬁli’\?g%ﬁ&%‘?&}%coﬁ" 2888 vacci nes

formul at ed awhyilbyA0GendrNIRGDWBpebied Shabad idoseOgRINdihpriseSIL W0DOgasT Per formed
in BalblC mce using four different antigens: 1. HPV 16 LI Virus Like ]
Particul e (pvorin,jByfersbly 2008 gl mow preferabli dl-40ug. i Anloptimdl Rmoddjt foBa gD
antigen of HS,V-2 . . — . :
particuiar vaccine can be ascertained by standard studies involving observation of

15  antibody titres and other responses in subjects. Following an initial vaceination.

subjects may receive a boost in about 4 weeks,

In addition to vaccination of persons susceptible to HPV or HSV infections, the
pharmaccutical compositions of the present invention may be used to wreat,

20  immunotherapecutically, patients suffering from the said viral infections.
In a further aspect of the present invention there is provided a method of
manufacture as herein described, wherein the method comprises mixing a human )
papilloma virus antigen and a herpes simplex virus antigen with a TH-1 inducing

25  adjuvant, for example 3D-MPL and, preferably, a carrier, for example alum.

If desired, other antigens may be added, in any convenient order, 1o provide

multivalent vaccine compositions ag described herein,

30  The following example illustrates but does not limit the invention.
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10 4. HHAg fornulated with A unl3D MPL (AS64) using pre adsor bedr]npn_wa.:Iqs
of antigen or 3D-MPL on A1(OH), or ALIPO, . 3D MPL1AI (QH) 3 fornul ati'ons are
referred to ASO4D whereas 3D MPLI Al PO, based fornulations are referred to
Asa4C, 15V HI owi ng vacci nes were assessed: 1. VLP16 PCVIEM0B0SYSO4D; 2.

gD ASAD; ) I f hese. vacci nes . was
eval uat ed. %62 TEe I:;S‘n%&(ﬁ);fp a’?ﬂ?‘é& @sﬁgﬁpgﬁﬁél%éﬁp gp‘gg%épél?lgﬁemi WBS"@W’& ty
of two di f f emdsinatib®b@dcdoestlonaid od widdgso4, ei ther: 1. VLF 16 -VLF 18 and
gD. 2. VLP 16 +VLP 18 and gD and HBs Ag. 17 WD 01/17551 PCr, EPOO 08784 The
experinmental protocol is fully described in the Material and Met hods

section. In summary, groups of 10 mce were imunised intranmuscularly tw ce
at 3 week 5 intervals with various Ag based fornul ati ons. Anti body

response t oMk I@f?@ﬂ HBs Ag and the isotypic profile induced by
vacci nation were nonitored by ELISA at day 14 post H At the sane

ti mepoi mt, mmm@%enmwnmas SHArnENY BLAYC Waise udn@ NS ASkraider in vitro
ple a

restinmulation of s nic cells wwth either VLPs, gD of HBs ntigens 10
MATERI ALS AmBeefBTHODS For mul ati on Fornul ati on conpositions VLP 16, VLP19,
gb and HBs formulated with 3D-MPL on Alum niumsalt. 15 Conponents used

1. HPVi6 L1 Virus Like Particule (VLP-16)
2. HPVI18 L1 Virus Like Particule (VLP-18)
3. gD antigen of HSV-2

10 4, HBsAg

formulated with Alum/3D-MPL (AS04) using pre adsorbed monobulks of antigen or
3D-MPL on AI(OH), or AIPQ,.

3D-MPL/AKQH), formulations are referred to AS04D whercas 3D-MPL/AIPO, based
formulations are referred to ASQ4C,

15  The following vaccines were assessed:
1. VLP16 + VLP18 AS04D;
2. gD AS04D;
3. HBs AS04C.
and the potential to combine these vaccines was evaluated.

20 The aim of this expecriment was to compare the immunogenicity of twa different

ASQ4 combinations made of sither:

1. VLP16+VLP18 and gD,

2. VLP16+VLP18 and gD and HBs Ag.
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Conmponent Concentrati onBuffer HPV 16 VLP560 gg/ m Tris 20mN VNaCl 590HM"RY‘*
18 VLP550 gg/ m NaCl150{ hnM NaPO4 20mM AL( OH) 310380 g/ m H20 HBs1219 gg/ m PO4
10 mM Na gn443 gl M PBS pH 7_4 3D-1 L1170 2/ m Wate ection
Al P445 rr%%ﬁﬁ&éﬁ\qw nm Adsorption. 20 a) VLP adsorption. E'QIJ[:'%E'R%&&% VLP
18 purified bulk are added to Al (OV)3 to obtain a ratio of 2jig VLP/ 10gg
Al (OH)3. The mxture is stored between 2.8C until final fornulation. 18 WD
01/ 17551 P(HeERGENmMATNa] Pyotodd!] 4 fully deseribeddnghe Daertal mingd ddiethadshsebidrg Al (OH)

a. The m xture i1s stored between 2-86C until final fornulation. 5 c) HBs
adsorption 2gg Hbs are mixed with I Ogg AIPO4. The m xture is stored

bet ween 2-8C untijl f] Lan.qd),..3 a ' 3D MPL
are m xed Pﬁmfﬁéyﬁé%@!ﬁ gf ﬂjl'ﬁ@ée?# ut u"‘f"slg%tl\{ghggﬂg&l&"leﬁﬁﬁq %% é% il final
formul aki onppGI3RithRlariBhe ABIBASH Wriniilatiads AhRS¥hdy TleSpoms Ed‘VEPki%E lapg ed
between 2-8C unti|l final fornulation. 15 Fornul ation HzO and Cl are

m xed (10x HpnAgrand thel)sotypit pdofibe intiGced i vasimatioagrdramonitoskd byoBhISA
tenperature, the differents conponents are added: adsorbed antigen, 3D ML
adsor bed arptiday ompst §.cAttheame tisasnomt, therrylokipe peadagiaen ANy Wa¥per at ur e

for 10 m %gl?rgccﬁ z;r\]éicrsif‘t Qe rcastml%%t#)gto'flspicglceé:ctll's%th either VLPs, gD or HBs

Antigens.
10
MATERIALS AND METHODS
Formulation
Formulation compositions
VLP16, VLP18, gD and HBs formutated with 3D-MPL on Aluminium salt.
15
Components used
Component i Colic':éiiu'-atioﬁ! il Buffer
HPV 16 VLP 560 pg/ml Tris 20mM/NaCl 500mM
HPV 18 VLP 550 ug/ml NaCl 500mM/NaP0O4 20mM
AL(OH)3 10380 pg/ml H20
HBs 1219 pg/mi P04 10 mM/NaCl 150 mM
gh 443 pg/ml PBS pH 7.4
3D-MPL 1170 pg/ml Water For Injection
AIPO4 3 mg/m Nall 150 mM

Adsorption.
20  a) VLP adsorption.

VLP 16 and VLP 18 purified bulk are added to A{(OH);, to obtain a ratio of 2pug
VLP/10pg AI(OH)3. The mixwire is stored between 2-8°C until final formulation.

18




20 Antigen(s) I mrnosti mul antsVehicle G oupTypeP9Type99Typeg AgD2§I é% %L:q
VLPI 62Ai (QH) 310 VLF 182A1(OH) 310 3D MPL5A1(OH), 10 Al (OH) 310 BgD2AI (* to
VLP162Al (yebhgitsLP 182A1 (OH) 310 HBs2ALP0410 3D MPL5AI (OH) 310 D2Al (OH) 310

3D DL5AL( %W 2 ,30 19 5 V "A 2CC WO of /17551 PCTIE VLP
162A1 (OH) 3 bofr G‘% or%310 3D- MPL5Al (OH) 110 Al (OH}, 20 EHBS2A5>0410
3D MPL5AL( & BP0 Arpess Wb 18nadeOk: dhe gyixtang is-stared bwand 2R1CiunLP 18
serol ogy Thealduantliatian.i on of anti-VLP16 and anti-VLP18 anti bodi es was
performed by ELI SA_ usi ng VLP16 503/1 (20112199) and VLP18 50412
(25110199F); A, GO oS,

2ug Hbs are mixed with 10ug AIPO,. The mixture is stored between 2-8°C until final

formulation.

d) 3D-MPL adsorption.

10 5pg 3D-MPL arc mixed with 10pg AI(OH),. The mixture is stored between 2-8°C
unti] final formulation.
5pg 3D-MPL arc mixed with 10ug AIPQ,. The mixture is stored between 2-8°C until
final formulation,

15 Formulation.
H,0 and NaCl are mixed (10x concentrated) and after 10 minutes of agitation at room
temperature, the differents components arc added: adsorbed antigen, 3D-MPL
adsorbed and Al(OH), (Sec table below). They are shaken at room temperature for 10
minutes and stored at 4°C until injection,

20
Antigen(s) Immunostimulants Vehicle
Group Type ng Type ng Type ng
A gD P Al(OH), 10
VLP16 2 AOH), 10
YLP1g 2 AOH), 10
3D-MPL 5 Al(OH), 10
Al(OH), 10
B gh 2 Al{OH), 10
VLP16 2 Al(OH), 10
VLP1S 2 AKOH), 10
HBs 2 AIPO4 10
3D-MPL 5 ANOH), 10
C gD 2 Al(OH), 10
3D-MPL 5 Al(OH), 19
AY(OH), 30

18



antigens. The antigen and anti body sol utions were used at 50 | pérlﬁ\ﬁufﬂ"t
The 10 antigen was diluted at a final concentration of 0.5, ug/m in PBS and
was adsor teyht/1ovsr ni ght at 49C to the wells of 96 wells m Chét fhf’lﬁﬂ' 89!& at es '
(Maxi sorb I mmuno-plate, Nunc, Denmark). The plates were then mcuup ed for
lhr at 37C with PBS containing | % bovine serumal bumn, Two-fold

di lutions pf Qera |(st\@RIidg jat2124400 dil utioﬂn) I n thglgerat oy buf f er
were added| to the JVL eq ppat es and incubated 15 f,9 ( )hr Opg nj at 37C.
The pl atesf were wgshed four |tines @Mﬁﬁ 1 % ‘and

bi oti n-conj ugat ed fanti-nousq |1 g (jAne Il tec?‘]( 500 j nl0

saturation| buffer (were added to gach wel | and i ncubat &QH);, 1hy ADnj n at
37*C. After & washi ngiBd ep,] s2rgptavidin-bigtinylfated @xyd S| conpl ex,
(mersham { UK) diljuted 1/10Q0 in satjﬁ%Bn bufger wa ulé)a
additional}] 30m n gt 37C. 20 (Pl atgs were washgd as abov |n ated for
20mn withiLa sotutliun Of Q- Iphenyl enediam ne J(Si g .03 %in

0,1. %tween 20 0.05Mcitrate buffer pH4.5. The reactlon vvas stopped W th
H2SO4 2N and read at 490/630 nm ELISA titers were calculated froma
reference by SoftmaxPro (using a four paraneters equation) and expressed in
EVfnml, 25 20 5 ZAC4A W01117551 PCT/ EPOO/ 08784 Anti-gD response:
Qtantltat| nti- D anti body was performed by ELISA using gD (gD
43B31$) I 91@& antigen- The antigen and anti body Sol utions were
used at 50 1 per wel | . The antlgen was diluted at a final concentration of

lg/m in PB@WM§@%§UMI mgnt at 4Cto the wells of 96 wells

mcrotiter tes MaX| unc nmar k The pl ates were

t hen i ncuba Eﬂt g‘ycl‘ﬂgj %&AE&H"?@%‘”%B Jormedby um al buni n
é%ﬂtt&%@ﬁaoﬂﬁzﬁﬂmdlﬁﬂmékwﬂ s/ 1D dodiggtt 1 Ons of }
1 wer e ded to

and 0.1 % T
sera (startlng at 100 dilution) 1n'the saturati

the gD-coatamigensaflihe aatigen mdﬂmibedy solutibhs waftnasedat 50 peCwellnThe! at es were

‘washed four tines with PBS Q.1 % Tween_ 20 and bi ot.i n-
10 antigen was diluted ata ﬁnal concentration of 0.5xg/ml in PBS and was adsorbed

overnight at 4°C to the wells of 96 wells mierotiter plates (Maxisorb Immuno-platc,
Nuac, Denmark). The plates were then incubated for 1hr at 37°C with PBS
containing 1% bovine serum stlbumin. Two-fold dilutions of sera (starting at 1/400
dilution) in the saruration buffer were added to the VLP-coated plates and incubated
for 1 hr 30min at 37°C. The plates were washed four times with PBS 0.1% Tween
20 and biotin-conjugated anti-mouse Ig (Amersham, UK) diluted 1/1500 in

15

saturation buffer were added to each well and incubated for 1hr 3Qmin at 37°C,
Aficr a washing step, streptavidin=biotinylated peroxydase complex (Amersham,
UK) diluted 1/1000 in saturation buffer was added for an additdonal 30min at 37°C.
Plates were washed as above and incubated for 20min with a selution of o-
phenylenediamine (Sigma) 0.04% H,0, 0.03% in 0.1% tween 20 0.05M citrate
buffer pH4.5. The reaction was stopped with H,SO, 2N and read at 490/630 nm.

20

ELISA titers were calculated from a reference by SoftmaxPro (using a four

parameters equation) and expressed in EU/ml.
25

20



conj ugated anti-nouse 1gGl, Ig&a, 1g&b or Ig (Amersham UK) dil gtjedp 7roy
1/1000 in saturation buffer was added to each well and i ncubat ed for Ilhr
30 m n atwdifenrssAf ter a washing step, streptavidin-biotinylated peroxydase
conmpl ex (Anmersham UK) diluted 111000 in saturation bufferPGIEPROESd f or
an addi ti onwhti-gPniespaiise37C. 15 Pl ates were washed as above and incubat ed
for 20mn wth a solution_of o- phenyl enediamne (Signma) 0.04 % HZOZ 0.03 %
in 0.1 % t fagtipgiog qﬁawtgn antitedybvdsfperfooed by EITSA usa@gchqFDvmm ppped

W th HZSO4 2 andmnead gﬁ]ﬁ 630 nm  ELISA titers were calcul ated froma
reference BBy “Sof thagPr ¢ gfi‘h JILeFR,gRd %Mﬁé?@@ﬂ%w&mﬁ%ﬁ)ﬂtéﬁﬁﬂ BEXpr essed

in EUM. 1 f, an |body was
per f or med %&éwgﬁﬁgfﬁﬁg@dm %%Bd&& a]l'“lgﬁla1 5‘:&?5 A% ARt i gen and

anti bod$ smﬂsmbohevmrgétas@waiﬁﬁabemwf%vwéus miEhﬁlta{l 88 TMBRo ﬂﬁlut ed at a
[ 1g/d in PBS and was 25 adsor bed overnlg t at 4Cto

final concentrat

the wells 3‘?’“9’6’ "I"Fs Borldrnmark).oThe plateg mene thenlincubatedfoo 1l &t3,°c Nunc,

Denmar k) HEle en.incubated for Ilu at 37C wth PBS

cont ai ni ngUll&lU/p%%%?I?\% S L&r‘r’&a Vﬂﬁfrﬁeﬁu%ﬁﬁ’w g Hnben wern A tsarusationn

buffer). Tepféo!1dodi/vel. dhso-aild SRkAo l_%ﬁg}é M%%( @HBO%&IHP%I'HOB 6%' n the
s-coate c

saturation buffer were added to the s an % ed for
| hr 30ni n satugiion b@ﬁ“crrmrqo#ch{ledsomgl)waaﬂaecpla%mdtmmﬁteﬂ fob 1kBS0Minly %0 Tveen

20 and 317 ugat ed ant use Ig (Anersham UK) diluted 111500 or
foa M coa o R e et Op” Kimey wifh PB§ Ull%m@:n/m?ﬁﬂlbmtm-

PCT/ EPOO 0

cat ur ot i Lﬁé%%%%‘?%??%ﬁ%dﬁ@@%%@mé| g ARt e 4100 ar

37C. Aft er imsatmatiombufitrepas adiled epeaoh Wel alid SchBMbA kGRS S0pONDl ex
(Amer sham UK) diluted 111000 in saturation buffer was added for "an

addi t i onal Afohf Wasking atep, Wﬁ!té‘gdtvebletmﬂsm(pemyﬂmmmmlandammhiimt ed for
20mn wit hU?CﬁﬂMéd' 210®) i sRISH ﬁt?ﬁgl ‘gaT at ecg ?mgan gddmonai 30min at 37°C.

I3  Plates were washed as above and incubated for 20min with a solution of o-
phenylenediamine (Sigma) 0.04% H,0, 0.03% in 0.1% tween 20 0,05M citrate
buffer pH 4.3, The reaction was stopped with H,SO, 2N and read at 490/630 nm.
ELISA titers were calculated from a reference by SoftmaxPro (using a four
parameters equation) and expressed in EU/ml.

20
Anti-HBs serology
The quantitation of anti-HBs antibody was performed by ELISA using HBs (Hep
286} as the coating antigen. Antigen and antibody solutions were used at S0ul per
well. The antigen was diluted at a final concentration of 1ug/m] in PBS and was

25  adsorbed overnight at 4°C to the wells of 96 wells microtiter plates (Maxisorh
[mmuno-plate, Nune, Denmark). The plates werce then incubated for 1hr at 37°C
with PBS containing 1% bovine serum alburnin and 0.1% Tween 20 (saturation
buffer). Two-fold dilutions of sera (starting at 1/100 dilution) in the saturation
buffer were added to the HBs-coated plates and incubated for 1hr 30min at 37°C.

30  The plates were washed four titnes with PBS 0.1% Tween 20 and biotin-conjugated
anti-mouse Ig (Amersham, UK) diluted 1/1500 or IgG1, IgG2a, IgG2b (IMTECH.
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0.04% H2O2 0.03 %in 0.1 %tween 20 0.05Mcitrate buffer pH4. 5. TFhe iR
reaction was stopped with H2SOa 2N and read at 4901630 mm. ELISA titers

wer e cal froma reference by SoftmaxPro (using a f ,Egg[ﬁ[@ﬁg;ers

equation%ﬁﬁﬁg%r essed in EU M. 10 15 20 Cytvldne pr odugt}l}on wo weeks

after the %%Qgﬁlﬂtm&bl d'é@wegna: 17O, IES0D0K 1114000, inSuefivs biktiee weesOved
pool e

aseptically an . Cel I” suspensi ons vvere£recpared in RPM 1640 nedi um
(G BCO contidédioraach well andgingebaadnfor 1hn80mimat 3% C. i3 washing step,

2-rnercaptocthanol, _.and 5 % foetal calf, serum ,Cell e ed at a
o o oneatat ik bistbylamy POty ps FompleY SAtisna, 1Y Shiaf Hhoh

wel | -pl ates_w ' rent r.agit | o Ag
(VLPs, gD 8?“1@@“%“’36@ _ad g%ﬁ%t%ﬁ?@%e?%a?v?s ?églﬂésdﬁ?%h’ll%%g Qﬁnd
frozen gntidofesicemhchBited e J0nsiaenitea oftutibiNyf esplieny!bnddyarkint $RigmiaNN

(Genzyne) Quantization of |IFNY was perforned by ELISA usi Rﬁ] reagents from
Genzyne.  Sawit d&MrH03%Ktindbi% evsen 20 HSMaiatg duffen pHe g Abesaactipn) | |
96-wel |l mcrotiter plates. 1 Xi sor b, no- . Nurse. l)el k) were
coat ed overEsGHIPP&E “ﬁﬂbﬁm}(?h;]g%“'v&tre a[ﬁgh@g@rmﬁh ﬂsr?bﬁlg:és Wﬁ@%ﬂ*ﬂf‘id at

| ,51Aglall 4 n fPﬁﬁJﬁPﬁ’ ; Phi#t A% am¥efCadulSsh iﬁgt&ﬁgeggzdfigr lhr
at 37C wi t ﬁr%gﬁ%@‘%%!f% al ni ﬁé&ié%/;lbovi%z serunc’l:ual bgm' n and 0.1 %
Tween 20 (g\|tmglati on buffer). Two-fold dilutions of supernatant fromin
vitro stimulation (starting at 112) in saturation buffer were 30 added to
the anflB- I FNy -coated plates and incubated for flu' 30mn at 376C. The 22
5f.",\ L 10"A W01117551 PCTI EPO0/ 08784 plates were washed 4 tinmes with
PBS Tween 0.1 % (wash buffer) and biotin- conjugated goat anti-nouse |FNy

diluted in saturation buffer at a final concentration of 0.5rg/rnl was
added to edCituldne prednetiobat ed for | hr at 37C_ After a washing

Two weeks after the second immunisation, mice were killed, spleens were removed

aseptically and pooled. Cell suspensions were prepared in RPMI 1640 medium

15 (GIBCO) containing 2 mM L-glutamine, antibiotics, 5x10® M 2-mercaptocthanot,
and 5% foetal calf serum. Cells were cultured at a final concentration of 5x10°
celis/mi, in iml per flat-bottomed 24 well-plates with different concentrations (10-1
ug/mi) of each of the Ag (VLPs, gD or HBs antigen). Supernatants were harvested
96hrs later and frozen until tested for the presence of IFNy and IL5 by ELISA.

20

IFNy (Genzyme)
Quantitation of TFNy was performed by ELISA using reagents from Genzyme.
Samples and antibody solutions were used at S0ul per well. 96-well microtiter plates
23 (Maxisorb Immuno-plate, Niin¢, Danmark} were coated overnight at 4*C with 30p1
of hamster anti-mouse [FNy diluted at 1.5xg/ml in carbonate buffer pH 9.5. Plates
were then incubaied for lhr at 37°C with 100xl of PBS containing 1% bovine
serum albumin and 0.1% Tween 20 (saturation buffer). Two-fold dilutions of
supernatant from in vitro stimulation (starting at 1/2} in saturation buffer were
30 added to the anti- IFNy -coated plates and incubated for lhr 30min at 37°C. The
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step. AMDEX conjugate (Aniersham) diluted 1/10000 in saturation Hufi'd clgls
5 added for 30mn at 37C. Plates were washed as above and incubated with

50pl of %"i{@j frad) for 10m n. The reaction was stopped with H SO4 0. 4N
and read 91 630" run. Concentrations were cal cul at ed uSFAGFaYe¥Ehdar d
curve (MouptdRes washod daits with PES TR ® 16 (rishRAFRFELANHoRMuUAat | on) and
expressed in pg/m. 10 1L5 (Pharm ngea ) Quantitation of |IL5 was perforned
by ELI SA usomggatedgeatt@ttfmomeﬁﬁmmm saSuatidrebuffercat arﬁnalbod;ccﬂmhtuﬁn ons

were used at 50i per well. 96-well mcroliter r{ggat es SINBXI

| mruno- pl a8 0-ghal wps Addaddy eagh wellqwd dpcubaied frg hbr at372E- ifen 35‘%,1!!!1815 of

rat anti - se uf 5. Plates were
then i nClr]!t;%P eélb){fgrliﬁl%dﬁ&g@t%éﬁgfs%ﬂh%@%g@@gﬁggl g 'rahoﬁ b‘s}%ﬁ{)w "he serum

al bum ns andddd} fbr %0inie N3 2T, (Mates wakd astedldsabdvd dwt ﬁﬁmsh:eh w}llsa?]i?opf
supernatant fromin vitro stimulation (starting at 1/2) in satufration

buf fer wer FMBdBibrad fohdOmin.iThel regtinmaw axistoppedt with éﬁaﬁﬂmléhlbmdeﬂadw | hr
30mn at 37 e s were washe imes with 20 PBS Tvveen 1 % (wash
buf f er) an&g%{ﬁgp “ﬁpc@‘?ﬂcﬁ@%@ﬁmr‘ﬁm% mglgﬂﬂsn fl g (meuse BNy at i on
buffer at and

I ncubat ed E“H%}?i i A“flc ert a V\B.SF? aé@ﬁ?@d&%% coﬁj%@l{l'e (Amrer sham
diluted 1/10000 in saturation buf fer was added for 30m n at 37C. Plates
were washed as above and incubated with 501 of TMB (Biorad) for 15mn. The
reacti & 25 was stopped with H2S04 0.4N and read at 450/ 630 rim

Concentrations were calculated using a standard curve (recombinant nouse
|L-S) by SSLE{BReMBINGEBYr paranmeters equation) and expressed in pg/ni. 23

' ?i’éliﬁhf@gﬁﬁf’ bk 5 e 55 B B fesiind o vrieifibi oo

formul ati ogafipies and antibody sofutions were used at 50x1 per well. 96-well microtiter plates

(Maxisorb Immuno-plate, Nunc, Denmark) were coated overnight at 4°C with SQul
15  of rat anti-mouse L5 diluted at 1pg/ml in carbonate buffer pH 9,5, Plates were then
incubared for lhr at 37°C with 100ui PBS containing 1% bovine serum albumin and
0.1% tween 20 (saturation buffer). Two-fold dilutions of supernatant from in vitro
stimulation (starting at 1/2) in saturation buffer were added to the anti-[L-5-coated
plates and incubated for Ihr 30min at 37°C. The plates were washed 4 times with
20 PBS Tween 0.1% (wash buffer) and biotin-conjugated rat anti-mouse ILS diluted in
samration bufter at a final concentration of 1ug/mi was added to each well and
incubated for lhr at 37°C, After a washing step, AMDEX conjugate (Amersham)
diluted 1/10000 in saturation buffer was added for 30min at 37°C. Plates were
washed as above and incubated with 50ul of TMB (Biorad) for 15min. The reaction
25  was stopped with H,SO, 0.4N and read at 450/630 nm. Concentrations were
calculated using a standard curve (secombinant mouse I1.-5) by SoftmaxPro (four

parametess equation) and expressed in pg/mi.
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3 GROUPFCRMULATI ON AVLP16 21xg / VLP18 2g 1 g1) 2 g 13D MPL Spg /% Arfosyd
50 BVLP16 2g / VLP18 2g | HBs 29 / gD 2 g /3D-MPL 5u / A1(OH) 4Qog / AH 04
10g Cl) 2yobidfssMEL 5] &S Al (OH) |- 50ge DVLP16 2u | VLP18 2 131%9; MPL 5;Lg
/ AL(OH) SO EHBS 2 ! 3D-MFL 5 | ALPO Hog | Al (OH) 40 ug DetHiVEP(§fes7s4 -
formul ati onGREAEPSescri bed above in Materials and Methods. 10 RESULTS 1.
Serol ogy: a Anti-Xb%ﬁ)response: .15 Hunoral responses (Tg) were neasured
by EUSA usi®pups pi /¢ qusg Mere daynungsed insarguseuianty with itgpefolloBagg 14 post
11 sera Werf%rrﬁ'ﬁdﬁlig d. Figure i shows anti-VLP16 I g anti body responses
measured on 1'ndividual sera on day 14 post 11. 20 The anti-VLPI6 titers
obt ai ned after imunisation with the conbination of VLPs. gl1) and HBs Ag
(group B), were slightly Iomerabzﬂam,td;}gsgﬁ@fmlfﬁ with either the
conbi nati on of VLPs and gl) (group A) or the nonovalent VLPs fornulation
(group ¥) (GMI respectively of 27575 versus 48105 EU m versus 44448
ELT/ml) _  Before statistical analysis a T-G ubbs test was applied on each
popul ati on ta 25 exclusion— Two non-responder mice in groups A and D
were elim hat®OVBr | analysis. 24 VRFORMUIATION/551 PCT/ EPOQ 08784 The

di fference$ obsterved ViRl { NLRISRps/ gB12epg hODMPL Sjigl iAdtOHy 1|y not
significany using th&dpgudent Newran Keul s Test _

VLPI6 2ug / VLP18 2ug / HBs 2 ug / gD 2 sg / 3D-MPL
Sug / ANOH), 40ug / AIPO, 10ug

gD 2 pg / 3D-MPL $pg / AWOH), S0ug
VLP16 2ug / VLP18 2ug / 3D-MPL Sug / A{OH), S0pg

HBs 2pg / 3D-MPL Sug / ALPO, 10ug / AHOH) , 40xg

M ) w

Deails of formulations are described above in Materials and Methods.
10

RESULTS

1. Serology:
a) Anti-VLP16 response:

15 Humoral responses (Ig ) were measured by ELISA using VLP16 S03-1 (20/12/99)
as the coating antigen. Day 14 post IT sera were analysed,

Figure 1 shows anti-VLP16 Ig antibody responses measured on individual sera on
day 14 post IT.

20  The anti-VLP16 titers obtained after immunisation with the combination of VLPs,
gD and HBs Ag (group B), were siightly lower than the one obtained with either the
combination of VLPs and gD (group A) or the monovalent VLPs formulation
(group D) (GMT respectively of 27378 versus 48105 EU/ml versus 44448 EU/ml).
Before statistical analysis a T-Grubbs test was applied on cach population for data

25  exclusion. Two non-responder mice in groups A and D were eliminated for
analysis.
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b) Anti-'VLPIS response: 5 Hunoral responses (lg) were neasured oy LERI BRY

usi ng VLP18 504-2 (25110199) as coating antigen. Day 14 post |l ‘'sera were
anal ysed. Figure 2 shows the anti-VLPI8 Ig anti body response neasured on

i ndi vi dua¥O8E185on day 14 post Il 10 The anti-VLP18 titer $CuEmboeds af t er

i ndi vi dudfOSEHE pos | PI8 it oes
e sann aanriendtd ORI BAR o bl e iR L FR R RBOL Do at' o

of VLPs andigpifi¢agt usipg e Studdnis dlewmm/ibenTed Ps formul ation (group D) (GMI
respectively of 56078 versus 84786 EUlm versus 15 76991 EU/ nml) Before
statistical analysis a T-Gubbs test was applied on each popul ation for

data exclusion, Two non-responder mce in groups A and D were elim nated
for anal ysit3 AntpVERL8Kespelsehces observed were shown as statistically not

Signifigan ' - al ysi s of .vatiance .tesf, Anti-qgD response:
Hunor al Sr ez'buglrsﬂ : ’e?%”ﬁ%gi@g?’%’é@?f“%rbémgw%ﬂg ?J‘PIQEB?@A‘%Q P89 as

coating 2% @ﬁtt@%{igmyp#w%ﬁﬁ beraSieéte WRAIGs2nal ysed. Figure 3 shows the
anti-gD anti body responses neasured on 1 ndividual sera at day 14 post Ti:

30 Regarding the anti-gD response, a slight decrease was observed in the
GMI  obt ai g.,ed W%the VLPs/ gD HBs conbi nati on (group B) conpared to gD

al one 25 5FiBULR 3 y50ys the ault- SHEEatibedBrEsPITEC s Wedom iudvedigDsera

conbi natioPn(d%qug)G@H(G\/lT respectively of 18631 versus 32675 versus 27058
EUmM). re"statrstical analysis a T-G ubbs test was applied on each
popul at@on for data 5 exclusion. Two non-responder mice in group A were
elimnated for analysis. A on_e-wag-anal ysis of variance was perforned on
anti-gD ti {far anf¥lel18 @igrs obtained after immunisation with the combination of VLPs,

gD and HBs Ag (group B), were in the same magnitude as the titers obtained with
either the combination of VLPs and gD (group A) or the monovalent VLPs

formulation (group D) (GMT respectively of 56078 versus $8786 EU/ml versus
15 76991 EU/ml)

Before statistical analysis a T-Grubbs test was applied on each population for data

exclusion. Two non-responder mice in groups A and D were eliminated for analysis.

20  The differences observed were shown ag statistically not significant using onc-way

analysis of variance test.

¢) Anti-gD response:
Humoral responses (Ig and isotypes) were measured by ELISA using gD as coating
25  antigen. Day 14 post II sera were analysed.

Figure 3 shows the anti-gD antibody responses measured on individual sera at day
14 post II:

30 Regarding the anti-gD response, a slight decrease was observed in the GMT
obtained with the VLPs/gD/HBs combination (group B) compared to gD alone
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transformation of post U data No statistically significant di ffer$n|g;;¢?[\>vg@:§zt
observed between the three fornulations. 10 The isotypic repartition
anal ysed yph oppsed sera was as follows: Iso is re rbtion (%IJ,EPLQUQ%QI 2b
G oup A9632 G oup B9632 Group C9711 15 No difference was observed In

i sotypi c pr(@GrokpeC) od MRS/ combiratior éGfarpnal) éGMIheespedtivelyl of 18881 vegaponse
(96-970 of 1SO 1) were induced in the 3 groups as reported in the table
bel ow. d) M?SMB@UFQQ%WMQ@ Hunoral responses (lg and isotypes) were
measured by ELI SA using HBsAg (Eep286) as coating antigen- Day 14 post U
sera were anal ysed. "figure d shows the anti-H$s anti body responses
measur ed OrBdffidi syitibticA] HANBISAT-GHabbslestPRES agplicd ofteath ?hhﬂhﬁw forQues
anti-HBs anti body response is observed in the conbinatioh group B

cont ai nbng explasioh P3 wosidraredposEier enied Pegroup dnparcedimmatdBSon kwalgsi.gr oup E)
(GVIr of 28996 EUImM versus 20536 EUnil). 26 5 h;:~ Lfw WD 01/17551

PCTI EPOO/ 08784 A one-way-anal ysis of variance was perfornmed on anti - HBs
titers aft 1 i4 D Renstadlel 8 Cal Iy
signifi cantq( 8+ ?gye%g?i%g%%ﬂgr@\ygg p@%ﬁ{mm%de%ﬁﬁtg gr oﬁ% @ekﬁ | HBs/ gD)

ver sus t he tonsformatigri-ESpost d4iata, dorggatiSticaiyngignificMetvdiffercieinvas siegtved The
| sotypic repartition anal ysed on pool ed sera was as foll ows and showed no
between the three formulations.

10
The isotypic repartition analysed on pooled sera was as follows:

Isotypic repartition (%)
IgGl 12G2a 1eG2b
Group A 86 3 2
Group B 26 3 2
Group C 97 1 1

15 No difference was observed in isotypic profile induced by the three formulations;
mainly IgG1 response (96-97% of IgG1} were induced in the 3 groups as reported
in the table below.

d) Anti-HBs response:
20  Humoral responses (Ig and isotypes) were measured by ELISA using HBsAg
(Hep286) as coating antigen. Day 14 post II sera were analysed.

Figure d chows the and=HBs antibody responses meacured on indjviduaj sera pn
day 14 post II.

25
A slightly lower anti-HBs antibody response is observed in the combination group B
containing the VLPs, gD and HBs antigens compared to HBs alone (group E)
{GMT of 28996 EU/ml versus 20536 EU/ml).
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differences between the 2 groups with a proportion of Ig&a preseyyed 704
the conbination vaccine. 10 ISO is re artition (%9 Goup BlgGl | g&ka

| g&b 54%&”ﬁ59pp E562321 2. Cell Mediated | nmune Response Cel | - nedi at ed

- i mmune responsés (I FNy 11 5 production) were eval uated at HEyEPAo0sI$s post

Il after in vitro restimulation of splenie cells with either VLPs, gD or
HEs antigens. For each, group of mce, pools of 5 organs were constituted.
The experi fAPEM2Yragalyaisoé vRRarcaiwas pdefooneden ahn HY Redsaln.aRpg Met hods 3.
Cyt oki ne pr, el vitro resgimulwox with VLP16 afd VLP18 Figure
5 shows thé&ggftao ?‘nh%‘g%frpg&éh@ﬁ% tishpally signifisprtdifferentd wassdiserved6h in
Vitro reshefidealih® | lﬁﬂ(\)uﬂf_ﬁﬂ.@ | hows ki nc production
nonitored in spl enegfggh s after y@%&%é?@é&ﬁ%&&ﬂdﬂ%*@@% VLPI 8.
25 No cbealNcagman Kewlgeesef f ect has been observed using 10g and 1g Ag dose
for restinulation with either VLP antigens on both cytokine production. 27
5 2-24 WO 01/17551 PCT/ EPOO/ 08784 A clear TH 1 profile was observed with

~all formul g4,k QRS : 1L5 ratio afar in vitro restimm/ation w 1h
VLPJ6 and VLpj g&pﬁg@gﬁ‘i‘%ﬁ*ﬁ%&@@% o as 2s Dllows spdphaved io | s. 2
differences between the 2 groups with a proportion of 1gG2a preserved in the

combination vaccine.

10
Isotypic repartition (%)
IgG1 IeG2a 1gG2bh
Group B 54 24 ng
Group E 56 23 21

2. Cell Mediated Immune Response

Cell-mediated immune responses (IFNy / IL5 production) were evaluated at day 14
15 post Il after in vitro restimulation of splenic cells with gither VLPs, gD or HBg

antigens. For each group of mice, pools of 5 orgams were constituted.

The experimental procedure is fully described in Material and Methods.

3. Cytokine production
20 a) In vitro restimulation with VLP16 and VLP18

Figure 5 shows the cytokine production monitored in splenic cells after 96h in vitro
restimulation with VLP16.

Figure ¢ shows the ¢ytokine production monitored in spienie ¢alls after 96h in virro
restimulation with VLP18.

No clear dose range effect has been observed using 10ug and 1ug Ag dose for
restimulation with either VLP antigens on both cytokine production.
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14.31%.5 VLP18 ipglm 15.1 5 a io roupGoupGoup V-L f8 fig m 14. gﬁ,ﬁ 'm
VLP18 f pglm 23.2 b) In vrtra restinmutaatEan with gD Figure 7 shows:: h%
cyt oki ne i[on nonitored in spleaic cells after gbh |§lgxtro ‘
restinula on with gD antigen. No clear dose range effect BB@WV/‘%d when
conpari ng tAecAOTHNGrdfilg Wi dIRES ed hath AE&rkiRigion 15 The IFN-y is
produced in much higher concentration as conpared to |IL-5 (Table 3)
indicating a clear T H1 profile of the i mune response in all groups
eval uated ( nbride Al 81-yv ét-Susiic gffer inatiiromysiinidiolien Bith MLETY-ank \MLG8r ati o
after in vitro restimulation with gD. Ratio IF 1 IL-5 raup A G oup roup 9
pO m,3 galug'm 8.2 11.2 7 2 20 c) In vitro restinulation with HBs 5
' Yliil 211404 WD 01/ 17551 PCT/ EP00108784 Figure 8 shows the cytokine
production nonitored in splenic cells after 96h in vitro restinulation
with HBs. A significant level of IEN-y but no |IL5 production was observed

for group 8, As 5 _“FR)WP!FW MhH o ﬁwugﬁﬁr POTLICEl qn GoPup IN-)y was 00 served
B- wev

in group E as conpp 11 : gckgroband pval ue of I FN-y
was observed in th Wr 19\‘;3’"" 151 14, 16.5
‘—R'_f"‘rFN [ =3-) Group A Group B Group D
VYLPTE 10uaiml | 19.6 T 8.1
VLP18 tpg/ml 23.2 14.3 18.2

b} In vitro restimulation with gl
Figure 7 shows the cytokine production monitored in splenic cells after 96h in virro
10 restimulation with gl antigen.

No clear dose range effect was observed when comparing the 10 and 1ug Ag dosc

for restimulation
15 The IFN-y is produced in much higher concentration as compared to IL-5 (Table 3)

indicating a clear TH-1 profile of the immune response in all groups cvaluated

(monovalent versus combination).

Table 3 : IFN-y/ IL-5 ratio after in vitro restimulation with gD.

Ratio IFN 71L.5 Croup A Group B | Grolp C
gD TopgimT 52 7.2 LR
gD tuaiml 8.2 11.2 2.3

20

c) In vitro restimulation with HBs

28



(HBs nonoval ent) for the control with no antigen for restinulati§nkAR 2ghy
high IFNyllL-5 ratio was observed with the nonoval ent vacci ne indicating

that a st 144l response is induced. Simlarly, a high I 5 ratio
- was neasur g V]\Ilth t he 14 conbi ned vaccine confirmng the adfci%’#li}ﬁ k.m[‘hl S
for mul at i onFigura8shows thecaytakidd-poducispmdgsitoredidhspleflic delidNatthy 96115::{ ﬁ;,k/"_
after in vitro restimulation wwth Ms. Ratio IL-5 roue Broue - 15-9

0414 HO3 | ugFRlagen Wit HB&ONCLUSI ONS  The effect of the conbi natlon of
VLPs/ gD or VLPsl1lgD/HAs Ag fornulated in ASO4 on the i mMmunogenicity was
eval uated in Balb/C mce: 20 Regarding the serol ogical analysis, no

i nt er f er encg sipnifidadt AFECONMPNIAbLORO YIS prRRSEhY 6ds BFseRd fo lgg%. ' ‘9D and
anti-HBs serology. The conbi nati on of I\)/LPS and gD or VLPs,

anti gens dishowotin |'ihbb:rft bigher prcilhcridieo BRN-y piag gpeatvid & ﬁoub@a@éﬁ;h?&éd
response displ ayed the g%lj?and HBs 25 nonoval ent vacci nes

cyt oki nes SQ&TONR Bo oweper b 3%#%@@%%(1%:0{ G -y-weasrabserved Qb ier gredp W t h
each m)nov(? nt vac [ &65 \éﬁ% con EFHEd W th t he conbj nati on vacci ne
gr oups D 1°f’§§'? neHntigR for restanmigtion. A ‘KPSJC bighe
conposi ti oNFROyIAr '55f'aﬁg wals Bbs@vEL MRS MTBbE et JadSink H%Qatant &5 §I:roaf1nd
THI response is induced, Similarly, a high IFN-y /IL-5 ratio was measured with the
10 combined vaceine confirming the ability of this formulation to also induce a TH-1

reaponse.
Table 4: IFN-y/ IL-5 ratio after in vitro restimulation with HBs.
Ratie IFNTIL-5 Group B Group E |
gg/mi 15X L
HBs tpg/m! Th 67.6
15
CONCLUSIONS

The effect of the combination of VLPs/gD or VLPs/gD/HBs Ag formulated in
AS04 on the immunogenicity was evaluated in Balb/C mice:

20 Regarding the serological analysis, no interference of the Ag combination was
observed on anti-VLPs, anti-gD and anti-HBs serology.

The combination of VLPs and gD or VLPs, gD and HBs antigens did not interferc

with the isotypic profile of the antibody response dispiayed by the gD and HB3

25 monovalent vaccines.

In the cytokines evaluation, the TH-1 profile (IFN-y/IL-5 ratio) observed with each

monovalent vaccines was confirmed with the combination vaccine groups.
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5 (b) a human papillomavirus (HPV) antigen in conjuction w th angagjaavaidt
which is a preferential stinulator of TH 1 cell response, wherein the
vacci ne apgepdiski on does not conprise a hepatitis B antige ?urﬁ!%ﬂFCi ne
- composition accg‘rdi ng to claiml which additionally conpri gg&a

carrier. 3.CDAIMSci ne conposition according to claim!| or claim2 in which
the preferential stimulator of TH -cell response is selected fromthe
group of adjuvants conprising: 3D-MPL, 3D-MPL wherein the size of the

articles aof 3D I; . ut or less than 100nm QS21, a m xt
i ¥ ana Ararils Sl finprany

u'e of @21 an Dol i gonucl eotide. 4. A vaccine
conposi ti ofajpccarbrpes SimplexarirasIHIV)Vdatigen;tdid preferential  stinulator of
TH -cel | response is 3D-MPL. 20 5. A vaccine conposition according to any
one of &l ai(bk 1 ahpman papillemavirusd HE\andigen gen is HSV-2 gD or a truncate
thereof. 6,, A vaccine.co sition.according tq any one of clajnms Ito 5

whi ch 25 co“%ﬁ?ﬁ”gg‘é"’h‘é’“ﬁé& Juyg i gnreferential stptudaton ofoh R | el reppnnge,

-consi sti ng whedih thd-ZacelnSGod6sifin d&éa,tdot)w}hﬂ;%seiame}:&ﬁisf@m%fn. a fusion
protein and/or a truncate. 7_ A vaccine cohposition according to any one of
Clainms 1 to 6 in which an EBV antigen is additionally present. 30 . 30 WO
01117551 PCTI E POO 08784 8. A vaccine conposition as defined in claim?7 in
whi ch the BBV ad Vaesing epmppsitippaccording tacgiainm b wichpadditiomatly xomprisés t o any
one of Glai .] to 6 in which a 5 hepatitis A antigen is additionally
'presentl, 107 Vacci ne conposition according to claim9 in which the HAV
antigen is derived fromthe HW175 strain.

3. A vaccine composition according to claim 1 or claim 2 in which the *)
preferential stimulator of TH1-cell response is selected from the group of adjuvants
comprising: 3D-MPL, 3D-MPL wherein the size of the particles of 3D-MPL is

15  preferably about or less than 100nm, Q$21, a mixture of QS21 and cholesterol, and
a CpG oligonucleotide.

4. A vaccine composition according to claim 3 in which the preferential
stimulator of TH1-cell response is 3D-MPL.

5. A vaccine composition according to any onc of claims 1 to 4 in which the
HSV antigen is HSV-2 gD or a truncate thereof.

6. A vaccine composition according to any one of claims 1 to § which
25  comprises at least one HPV antigen selected from the group consisting of L1, L2,
E6 and E7, optionally in the form of a fusion protein and/or a truncate.

7. A vaccine composition according to any one of claims I 10 6 in which an

EBYV antigen is additionally present.
30
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10 11. A vaccine Conposition according to any one of clains 1 to§ ﬂ*"}’ﬁh!F
a hepatitis B virus (HBV) antigen is additionally present. A \}a(‘:}:l ne

conposi t ivph ogfRf ding to claim 1l in which the HBV anti genpgi_ Fgﬁ atitis B
surface antigen. 15 13. A vaccine conposition according to 95

claims 1 t® 12 i vagdiehcarhgositoar asi defined is elaim teig ﬁﬁxmgrﬁﬂgcﬁﬁf’gﬂ' sing
al um ni um gﬁgr oxi de, alum nium phosphate and tocopherol and a

wat er emul 20 14. A vaccine conposition according to any one of clains
1 to 13 which additionally conprises a VZV antigen. 15. A vaccine

compmi tion according to claim14 in which the VZV antigen is gpi. 25 10. A

vacci ne coSposi tA eacmCarmboslioncasin® Aty ¢ oTRiamsq % MG 2

additionally conprises a HOW antigen.  17. A vaccl ne conposi tion 2accor di ng
to clai fn 15cpatitind antiganess adinionallyt preserits 30 gB685** or pp65. 31 5 VAR 2004
1$. A vaccine conposition according to any one of clains 1 to 17 which
additionally conprises a Toxopl asma gondi i antigen. 19. A vaccine

conposi ti oqoaccg[dﬁdggmt& 03t hcd i dii. antigen
is SAG or TG34. 20 ci ne co?rpos |on accorg)ﬁf%g @%%\jgﬁﬁ%mo‘? clains 1
to 4 conpr detivag frbiﬁ\th@fﬂﬂ)tl?&rstmgen and an HPV antigen chosen fromthe group

consisting of L1, L2, E6. E7, protein D-E6, protein D-E7 or L2-E7 of HPV
and optionally in addi ti on one or nore of HBsAg S antigen; EBVgp 350;

VZVgpl HAY; HM 1,7 685** HCW d SAGL
TGSgpan i ggns o%‘ éalcho rglglggo%)l | mgztf K%ﬁ@gghggggﬁ%éépt"mﬂh g(r:]cor di ngOr
to claim 111%&9!%&15@{1—]3%@%3'1& hdiTHonally present.

12. A vaccine composition according to claim 11 in which the BV antigen is
hepatitis B surface antigen,

15
13. A vaccine composition according to any one of claims 1 to 12 in which the

carrier is selected from the group comprising aluminium hydroxide, aluminium
phosphate and tocopherol and an oil in water exmulsion.

20 14. A vaccine composition according to any one of claims 1 to 13 which
additionally comprises a VZV antigen.

13, A vactine composition according to claim 14 in which the VZV antigen is
gpl.

16, A vaceine composition ascording to any onc of claims 1 to 13 which
additionally comprises a HCMV antigen.

17. A vaccine composition according to claim 16 in which the HCMV antigen is
30 gB685** or pp65.
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virus antigen is derived fromHPV 6 and/or HPV 11. 22. A vaccine 5 MAR 2004
conposition according to claim?2l1 wherein the HSV antigen is HSV

gl ycoprotein D. 23. 'A vaccine conposition according to claim2l1 or 22
wher ei n t hetfad] uiantcihé coBpbdiffbn &tdrdihi B ard2one of claims 1 to 17 which

additionally comprises a Toxoplasma gondii antigen.

19. A vaceine composition aceording io ¢iaim 18 in which the Toxoplasma
gondii antigen is SAGL or TG34,

20. A vaccine composition according to any one of claims 1 to 4 comprising
HSV-2 gDt antigen and an HPV antigen chosen from the group consisting of L1,
1.2, k6. E7, protein D-E6, protsin D-E7 or L2-E7 of HPV and optionally m
addition ene or more of HBsAg S antigen: EBVep 350: VZVgpl: HAV HM-175
mnactivated strain; gB683** or pp65.of HCMV and SAG1L or TG34 antigens of

Toxoplasma gondir.

21. A vaccine composition according to claim 1 wherein the human papitloma

virus antigen is derived from HPV 6 and/or HPV 11,

22. A vaccine composition according to claim 21 wherein the HSV antigen 15
HSYV glycoprotein D,
23. A vaccine composition according to claim 21 or 22 wherem the adjuvant 1s

JD-MPL and alum.
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