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WO-RGMI23HERY 31, 45 OR 52 The present invention FGEI/ERME5/006461
to vacci nes agai nst human papillomaviruses Background
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nic conposition conprising VLPs
cmhﬂﬂﬂgHPMe&ﬁnhhﬂcﬂ&aand at | east one ot her HPV cancer
type, the
Other HPVs of particular interest with respect to cancer are types 31, 33, 35, 39, 45,

51, 52, 56, 58, 59, 68, 73, 82, 26, 53, and 66.

HPV virus like particles (VLPs) have been suggested as potential vaccines for
treatment of HPV. A bivalent vaccine utilizing VLPs has been shown to be effective
in prevention of infection with HPV 16 and 18 types in young women (Lancet, vol
364, issue 9447, November 2004, pages 1757- 1765).

There is still a need for a vaccine that protects against multiple (e.g. > 2) HPV types.

The present invention addresses this need.



ot her cancer type being selected fromthe I|ist
consisting of HPV types 31, 45 and 52, wherein the
waoloms/1ed128 he VLP of the at | east one ot her canePeT/EP30pE606461
is reduced relative to that of HPV 16 or 18. In a
rel ated aspect the invention relates to an i nmrnogenic
conposition conprising VLPs fromHPV 16 and at | east
one ot her HPV cancer type, the other cancer type
bei ng selected fromthe Iist consisting of HPV types
31 and 52, wherein the dose of the VLP of the at
| east one other cancer types is reduced relative to
that of HPV 16.. In a related aspect the invention
Syrmary. of ths my¥entioh nogeni ¢ conposition conprising VLPs
fromHPV 18 and HPV 45, wherein the dose of the HPV 45
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The invention further relates to an immunogenic composition as defined above in

combination with an adjuvant and/or carrier.

The invention further relates to a vaccine comprising an immunogenic composition as

defined above with a pharmaceutically acceptable excipient.

The invention further relates to a method of preventing HPV infection and/or disease
comprising administering to an individual in need thereof a composition or vaccine as

defined above.

The invention further relates to a method for making an immunogenic composition as
defined above comprising mixing VLPs from HPV 16 and 18 with at least one other
HPV cancer type, the other cancer type being selected from the list consisting of HPV
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HPV 31, HPV 45 and HPV 52. Data is provided in the
exanpl es herein. Cross protection nay be considered as
wao b@speratecti on afforded by a vacci ne cont ai ni POI/EP2965/006461
HPV type against infection (incident or persistent)
and/ or di sease caused by a different HPV type.
I nci dent and persistent infection are defined as in
the Lancet paper by Harper et al. Vol 364, issue
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| east one other HPV cancer type, the other cancer type
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a lower dose of other (non-HPV 16/18) cancer type VLPs (31, 45 or 52) than would

otherwise be required in the absence of HPV 16 and 18 VLPs, whilst still achieving
the same protective response against incident and/or persistent HPV infection for that
other type. Reduction of the dose of other cancer type VLPs in a multivalent vaccine
scenario, without significant impact on the protection caused by those other types,
may be advantageous where the total amount of antigen may be limited; for example,
by physical , chemical or regulatory constraints. It also allows more doses of a
vaccine to be produced for a given quantity of antigen and can potentially reduce

overall vaccine cost.

The dose of VLP herein is suitably the amount of VLP, measured by weight.



VLP of the at | east one other cancer types is reduced
relative to that of HPV 16 or 18. 1In an alternative
wa@s@satriiehie i nvention relates to an i rmunogeni BCT/EP2005/006461
conposition conprising VLPs fromHPV 16 and 18 and at
| east one ot her HPV cancer type, the other cancer
type being selected fromthe Iist consisting of HPV
types 31, 45 and 52, wherein the dose of the VLP of
the at | east one other cancer type is reduced relative
to that which would otherwi se be required, in the
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Inginiterptivhaspeet the yentinarrelains 4e &n TORRAESECOMMSItOR a

Y BEPSE ABLR SEMR o oA BOPSRE.

otﬁerfdaﬁdidﬂ eype&&pgcielec&a%q@m fHedﬁst tamisting o AHPYT tiber3 1ag pend 52
97% pr ot ecti_on, |n?fur her aspect 98% rote

R b d R 6F TRl o G0 fshs st eles ey bhe & patecd Reaiive to
thgtU\KfltuBﬁ (Voﬁﬁip(ﬁﬁérwjr&%é’r %Lgfeﬁcfn' tH@abs%Héetﬁ{HP'thh'aﬁd 18 VGLPS to

protection I's assessed over a period of at |east
gamamdwtbgz sgueC prohstion egainst igpadednd elncbﬂbr ErsistentdHPY infoetiondyy that
Ieast 1l year, at |east 18 nonths, suitably over a
OB 1P 2 years or greater than 2 years. In one
aspect of the invention the protection is seen agai nst
infection or disease caused by HPV 16 and/or HPV 18,
Inznng appechibe daspeicthe monHRBY61 ) @H&Pr Fgen type VLP is sufficient to

provide protection against incident and/or persistent infection by that type, and in one

aspect of the invention protection against at least incident infection.

In an aspect of the invention the composition of the invention is suitable for protection

of infection and/or disease in human subjects.

A suitable dose can be determined by, for example, trials in humans such as those

described in the examples herein.

Protection vs. incident and/or persistent infection by a given HPV type, such as

HPV16, 18, 31, 45 or 52 for example, is suitably protection in 50% of a vaccinated
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i nfection and/or di sease. Prevention of infection may
be assessed by anal ysis of HPV species present in
woaesiinaked i ndi vidual s, for exanpl e by PCR anpdpEP®05/006461
and/ or hybridi zation techniques such as those
descri bed in W03014402 and W9914377, i ncorporated
herein by reference. Were the i munogenic
conposition of the invention conprises both HPV 16 and
18 VLPs .then. the non HPV 16/ 18 cancer pe VLPs i
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lfﬁﬂ§E@SItI0n of the invention conprises HPV 18 VLPs but
no HPV 16 VLPs then suitably the non HPV 16/ 18 VLP
cancer type is type 45.

Where the immunogenic composition of the invention comprises both HPV 16 and 18
VLPs then the non HPV 16/18 cancer type VLPs is type 31, or type 45, or type 52, or
a combination thereof. In one aspect the immunogenic composition of the invention
comprises VLPs from HPV 16, 18, 31 and 45. In one aspect the immunogenic
composition of the invention comprises VLPs from HPV 16, 18, 31 and 52. In one
aspect the immunogenic composition of the invention comprises VLPs from HPV 16,
18, 45 and 52. In one aspect the immunogenic composition of the invention
comprises VLPs from HPV 16, 18, 31, 52 and 45. Where there are 2 or more other
cancer type VLPs (e.g. 31 and 45, 31 and 52, 45 and 52), then at least one of these
other cancer types is present at a dose which is reduced to that of HPV 16 or HPV 18,

In one aspect the dose of HPV 31 is reduced relative to that of HPV 16.



In an aspect of the invention the conposition
conprises HPV 16 and 18 VLPs in conbination with
wendosae3ies both of HPV 31 and HPV 45 VLPs. |n PCT/BBPeE006461
of the invention the conposition conprises at |east
HPV 16 VLPs in conbination with HPV 31 VLPs. The
conposition of the invention can conprise, in addition
to VLPs at reduced dose, other HPV VLPs at any
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58, 59, 66, or 68. In one aspect the conposition can
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Where an immunogenic composition of the invention comprises HPV 18 VLPs but no

HPV 16 VLPs then suitably the non HPV 16/18 VLP cancer type is type 45.

In an aspect of the invention the composition comprises HPV 16 and 18 VLPs in
combination with either or both of HPV 31 and HPV 45 VLPs.

In an aspect of the invention the composition comprises at least HPV 16 VLPs in

combination with HPV 31 VLPs.

The composition of the invention can comprise, in addition to VLPs at reduced dose,
other HPV VLPs at any suitable dose. For example, the composition of the invention
can comprise additional “high risk” cancer types such as one or more of HPV 33, 35,

39, 51, 56, 58, 59, 66, or 68.

In one aspect the composition can comprise additional so called “genital warts” types
such as HPV 6 and/or 11, or so called “skin” types such as HPV 5 and/or 8. In one
aspect the additional VLPs are present at the same dose or higher than HPV 16 and /or
HPV 18.
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VLPs in the composition of the invention, such that the combined VLP vaccine of the
invention is able to offer effective protection against infection by each HPV VLP type
represented in the vaccine. Suitably the immune response against a given VLP type
in the combination is at least 50 % of the immune response of that same VLP type
when measured individually, preferably 100% or substantially 100%. For responses
to the HPV 16 and HPV 18 VLP components, the combined vaccine of the invention
preferably stimulates an immune response which is at least 50% of that provided by a
combined HPV 16 / HPV 18 VLP vaccine. Suitably the immune response generated
by the vaccine of the invention is at a level in which the protective effect of each VLP
type is still seen. The immune response may suitably be measured, for example, by
antibody responses using standard techniques such as ELISA, and by clinical trials as

described herein.



i ncorporated herein by reference. In one aspect the
truncati on renoves a nuclear localisation signal. In
w@2doaneiies aspect the truncation is a C ternm neCT/EP2005/006461
truncation. In a further aspect the Ctermna
truncation renoves | ess than 50 am no acids, suitably
preferably |less than 40 am no acids. Suitably the HPV
16 L1 sequence starts at the second nethionine codon,
for exanple as shown.in.the.sequence bel ow, ,or :
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aspect ¥ty ' . ] .
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In\WD© 46200 the inyatHerothe ¥ L isan LéxabppVEP. sui t abl y
truncated. Suitable truncates are truncated at a
position equivalent to that shown above, as assessed
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m@(gp;}at_f:dflgg:m y reference. In one aspect the truncation removes a nuclear

10%?%%%%!%@@%&%%%&%@1 Kok {riRhdny Y
fuRVGDRSHMF CleFRREQIARHENIRAGTVRIYEYIRRS thin KERENRASHES CWivAIDS
prepfgg%ll%eg’g t%an 40 amino acids. Suitably the HPV 16 L1 sequence starts at the
second methionine codon, for example as shown in the sequence below, or analogous
positions in other HPV types. Where the VLP is an HPV 16 VLP then in one aspect
the C terminal truncation removes 34 amino acids from HPV 16 L1 sequence. Where
the VLP is an HPV 18 VLP then in one aspect the C terminal truncation removes 35
amino acids from the HPV 18 L1 sequence.

In one aspect the HPV 16 sequence is the following sequence:

-8-



TSDSQL FNKPYW. HKAQGHNNGVCWANQLFVTVWDTTRSTNLTI CASTQSPVPG
QYDATK 360
WOEQFSRYAEEYDLQFI FQLCTI TLTADVMSY! HSWMNSSI L EDVWNFEYPRPI0T® 6461
LVDTYR 420
FVQSVAI TCQKDAAPAENKDPY DKL KFWNVDL KEKFSL DL DQYPLGRKFLVQ
472 An alternative HPV 18 sequence is disclosed in
W9629413, which nay be suitably truncated. Suitable
truncates are truncated at a position equivalent to
that shown above, as assessed by sequence conpari son.
MSOWRBYEARPKEPRE VARYY FIPRY WER T HAAEBEL AN BIPWETHKPRNDIN i n 60
LVPRESGROYR\GRAILABRNKIBEFPRUSHYR P RL { WACUBEVGRGOMBVERESENt 120

pLhﬁPe&%g;é%gm%Ma%gﬁ%W@ﬁa&pIHENW%SPHR}OA% and o,

al so e, su renovi ng equi val ent
NPEDE B R QSRS S A HRANK S PRI SIS DY B 240
PYGBSIEFY LRE EQMBRVEFNRS CA G SBBLY IKYSCSBAUASE FATASgSMENt . - 900
sHQIROETL IRAZINRGIIERRPPAIBE AR INMIICU AR RS Ely drNE 360

BLALEE03, 318 A3l 398 0 QA RARIR) Frc iR 12 and

éfrein i ncorpora erence. 1n one
VIARPAERKH TP R K AP K TF VGV EFHSARIDRFGRKEBRy f uncti onal 47!
L1 protein derivatives, capable of raising an inmune

» - ,

e P75 Srdacd BEE REEY el MEloSetin L0k PR R isBhhor o7, o

ex¥PleC QigbEithiigatedl. Bhitabiairindal dtdirintate@ra0h pbditieedudvalent
the HPV type fromwhich the L1 protein was derived.

to thapshayfn gy e, a5\AssessedPyPFEGUAAICE 0TBRATSPse ot her types of
functional protein derivatives, including nmutants of
the full length or truncated HPV L1 proteins such as

' ﬁg)qs ' j o RL [ ants. The L1
m%?%?%egﬂg? er%%/%e;d%%grlr%@eg{ﬂwggsg@e usi on protein,
such as the fusion of the L1 protein with L2 or an

MARNRPYDNIVOLIPPSVARVIRTDOYY TRTSIYRIAOSIRLL TUGNE YRRYRAGGGNKEL e N 60
Dlﬂﬁfskﬁ@}ﬂ\)ﬁﬁvéﬁn F%Lﬁd%sf@%ﬁéﬁ%y®§%v(ﬁ%k\é'QEL wisgtion

can e assesse st andar ec |gues Suc as, for
PR RIS SHAM Y ?‘%ﬂ%ﬁi"‘é%v&%%%m&r?&“’ GRAMKCTAEEE L i ght 180
SQSDARPLEIKINAELEDGD MY DIEXGC AYSFSEL QB TKGE VALBICGUGK AP EQ\saID) 240
PYSBEHFE AR QBIMRAF RSR MERTD TO@S L \aK GFGMRAS RSV e SHshstisA 0. 300

R R ST Ior RE Vb SR s RFUREBDARE o ° g
PKQEBRWEEGE, QP EREC TR 6P VAT MNTEL B PGV REPETLY PR R ont ent 420

FVQﬁVAITCQKDAAPAENKDPYDKLKF WNVDLKEKFSLDLDQYPLGRKFLVQ 472

An alternative HPV 18 sequence is disclosed in W09629413, which may be suitably
truncated. Suitable truncates are truncated at a position equivalent to that shown

above, as assessed by sequence comparison.

Other HPV 16 and HPV 18 sequences are well known in the art and may be suitable

for use in the present invention.

Suitable truncations of HPV 31, HPV 45 and HPV 52 may also be made, suitably
removing equivalent C terminal portions of the L1 protein to those described above as

assessed by sequence alignment.



whi ch are hereby incorporated by reference. In one
aspect VLPs are nade by di sassenbly and reassenbly

wo ewinexjees, which can provide for nore stabl BCBRBEZ005/006461
honbgeneous papill omavirus VLPs. For exanple,
McCarthy et al, 1998 "Quantitative Di sassenbly and
Reassenbly of Human Papillonavirus Type 11 Viruslike
Particles in Vitro" J. Virology 72(1):33-41,

descr s the disas and reas
TREAHbE b amtelnﬁarﬁﬁw%f b Sl ORtaTd HEEOREPRY
héran%gggorgt@d gPtatine. honogeneous preparation of VLP' s
W9913056 and” US6245568 al so descri be
disassenbly/reassenbly processes for nmaking HPV VLPs.

NS RN LT P
cap 818 b L At @b arPaTh 2RO G f fidcesshhg \A\HeHSumfbl)t likﬁuvanted) said
_Invention nmay be conbined with an adjuvan

IMMYALISENORsR %ﬁ%g «apable o€ recggpisiggp YL%W@&UP& of ﬂ@tfbl;l gyl 1
prlef] ShdrthOMEI oS 8GR BhMATb @A s YAl | ves of
I pl er

saponi reagents capa Ie of
stinmulating a TH type response It has | ong been

own. that enterobacteri al opol ysaccharide (LPS) is
VEP e tuh i eafot R e comPRtse hehidRtS S JGERD 2o HEugh
déntvﬁmlfb%,embmdﬁ@l @RS Sf R Sul RABICHthalchBd HPY L1 botdifXifeh as
effects. A non-toxic derivative of LPS, nonophosphoryl

deflétipingsuhstitvppr, or npspﬁ@uc@damty Tb@‘rbi/ aroteih or Idenmﬁwe may also be
a fidl %orr] drnague L AP, 801 o% Hl% Lq hfLrZ ah 380 pratein. The
a fiSipn &t 30 ST PRI

ucosam ne, escr

L Eproddin ()ﬂﬂﬁﬁtlodaﬂﬁwﬁﬁh Gﬁyva’ﬁlﬂd is eiHlmld)l’tbﬁh aN’IER; Qh@ AL Poformation
bacteri al endotOX|ns Pl enum Publ
cag hg2ssesspyl by standprgdeehmidues FYcHas nigr §’E'<}“E18t3 Lﬁl%ctroe'mlcmscquﬁnd

dyn'dhtic & lighQcattelih® HONHH\6

VLPs may be made in any suitable cell substrate such as yeast cells or insect cells e.g.
baculovirus cells, and techniques for preparation of VLPS are well known in the art,
such as W(09913056 and US6245568, and references therein, the entire contents of

which are hereby incorporated by reference.

In one aspect VLPs are made by disassembly and reassembly techniques, which can
provide for more stable and/or homogeneous papillomavirus VLPs. For example,
McCarthy et al, 1998 "Quantitative Disassembly and Reassembly of Human
Papillomavirus Type 11 Viruslike Particles in Vitro" J. Virology 72(1):33-41,
describes the disassembly and reassembly of recombinant L1 HPV 11 VLPs purified
from insect cells in order to obtain a homogeneous preparation of VLP’s.
W09913056 and US6245568 also describe disassembly/reassembly processes for
making HPV VLPs.

In one aspect the HPV VLPS of the invention are made as described W09913056 or
US6245568.
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oOM%H HHOcH2. OH CMOCHR I i H ~~1/ 2 i NNH
H 0 (CH)to/ | Comm IMDOOMCCH3 I t | H,0o CH2 $
wWO2@sakH2CH OH * H2 (CH2)12 (i H2)10 (CHVho HPET/EPH008006461
O CH3 CHs (CHCH3 CEO (; H2)I4 CH3 A further
detoxified version of MPL results fromthe renoval of
the acyl chain from the 3-position of the
di sacchari de backbone, and is called 3-0-Deacyl at ed
nonophosphoryl lipid A (3D-MPL). It can be purified
and prepared by the methods taught in GB 2122204B,
TV EPs sfxhe iBatoramapbetaabiasesithRa apjue AR imeRostitnulant

di phosghoryl, lipid A _and 3-0-deacyl ated variants
sugh ay, byt not limiteddo dstasifieklipid AprampEpy sowco eslBan-toxi one

o o R R Sl b d S B At o AL P e
resgomseret hod of manufacture is disclosed in WO

94/ 21292. Aqueous formnul ations conpri sing

nmonophosphoryl lipid A and a surfactant have been

It HRSI6h} BES ﬂrﬁv&ﬁqgﬁ%ﬁf%?&ﬁgteﬁﬁhgj;oﬁ%@%%ch%de (LPS) is a potent

I'i popol ysacchari de derived adjuvants to be formul at ed
stimulatpeot the mpoyne $ystem, eitheusd ifsruse énadjivanerhas bremeyrtaded by

. purd fi apd processed .fr cterial .source
P s TR PSS SRk SCL A i FleoRomp SR EREM P,
produdefi bg demérai 6 pihe spfeadayohlyiifatederbup sSnditis @hodpdatei fronRtHRi

et .al 1986 (supra), and 3-0- Deacigi at ed
reducing-end glucosamine, has been described by Ribi et al (1986, Inmunology and
Immunopharmacology of bacterial endotoxins, Plenum Publ. Corp., NY, p407-419)

and has the following structure:

HO
"
H—0_ H ™G,
0€—P=—0
/
H—0
/
Ol'?
it
A
? (CHD10 i
O-Ci: CH i
(CHM12 | HC
| {CHM 0 (Cﬂt)lb '
CHy &y ] (Cﬂz)}o
! CH) |
CHj3 (|::=o
(?H:)u
CH,

A further detoxified version of MPL results from the removal of the acyl chain from
the 3-position of the disaccharide backbone, and is called 3-O-Deacylated
monophosphoryl lipid A (3D-MPL). It can be purified and prepared by the methods
taught in GB 2122204B, which reference also discloses the preparation of
diphosphoryl lipid A, and 3-O-deacylated variants thereof.
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nmonophosphoryl or di phosphoryl lipid A derived from
Sal nonel la sp. is described in GB 2220211 and US

wadmaass25s O her purified and synthetic PCT/EP2005/006461
| i popol ysacchari des have been described (Hilgers et
al ., 1986, Int.Arch. Allergy.|nmmunol., 79(4):392-6;
Hilgers et al., 1987, |Inmmunol ogy, 60(1):141-6; and EP
0 549 074 Bl1). In one aspect the bacterial
| i popol ysacchari de adjuvant is 3D-MPL. Accordingly,
the LPS derivatives that may be used in the present

In bRY £8pkétQRe BDEMPNGS R thé FOTHN Gl AUIIG6E Bail@h sBR partidlel side
in structure to that of LPS or MPL or 3D-MPL. In

lesa tiont{2 pm $ip diametsr, etridetspn@h@hof mapwdaatirgns disdosedan WO

rivatives an acyl at ed accharj whi
o4 324 A5 ERBHATom e iR D op ioind ¥ bt
have DAl daScrved ih }OPE436MmoAL.acai | | e- Dubois, M and Wagner
H (1996. A review of the biological and

phar macol ogi cal activities of saponins. Phytonedicine

| 2 .pn. t
TS Roee RSB e OB Ry B TBiruRed b e PEVE
coﬁi@bﬁﬁbnd«bﬂ”t@dpféﬁent fiapatidmmanbe pm@ﬁﬁﬂarfdmroéessedl fingm bacterial

colloidal solutions in vvatg %lm ch foam o ihakl ng,
SORisES, O Rl RatEeh] thay Mey besyntBetic FoT exapls PLEHERi ns are

motic %;h%%ﬁhé' 1?51:1% ﬁh@gﬁﬁéﬁq}{ 15?15196@5?1 JRBM(Sugrhk EnB 8 I01DlebidyBed

cause the nenbrane to burst.
mébisptrodpheiys oodiposphhryd tiptdes degveslnfream dnfwanele sp.Hb gescribed in

RISSBATSR s ! e B ORE %o e Ry v

be¥RAGICHABS {I—H[ge‘ﬁé’éﬂa@ M SRR AR U Ve Qﬂmuﬁblle 79@4}139&236’; Hilgers
and haenvol ytic act|V|t of individual saponins ha

et b8 xnemunalegy 6@(10d|4éd$ and BP \9154?&73/911235;2@16 aspect the
AR 5POR A% adifshlie - bugilacai | e-Duboi o and

ex anple 'l A (derived fromthe
bar k of the South Anerican tree Quillaja Saponaria
Mol ina), and fractions ther descr i bed

AGOBtTENAe b8 St st 28 paukehD B PEOThmenipLAE tose

t [ B-
n‘?ﬂ r%stnilu%{s tth%Y ES-IE’HI%B% ﬂbar sﬂ%%ﬁ?er to t.ﬁa[t oggf‘?locr:% gr i3-MPL. In

andtHen atpertasf the presend mvmmmethsﬂf&ﬁeavatngs mrﬁiemylated

C risin fractlon A
mﬂ%‘?ﬁ?ﬂhﬁ%ﬁ% “g}\n@‘ ﬁé‘\?gg@‘ggl'?nt}gélbe vaﬁ cr%rﬁgff g)(i: tre of
vaccines (Mrein, B., EP O 109 942 B1l; WO 96/ 11711
WO 96/ 33739). The haenvol ytic oni ns ng and
Ss(pH@Ln@ammughtem Ifacat&:lﬁnnb@lSoMQm a&z)erﬁla We érreview ¥ oFthe

bloleoglcai % pharmacologlca] activities of saponins. Phytomedicine vol 2 pp 363-
386). Saponins are steroid or triterpene glycosides widely distributed in the plant and
marine animal kingdoms. Saponins are noted for forming colloidal solutions in water
Which foam on shaking, and for precipitating cholesterol. When saponins are near cell
membranes they create pore-like structures in the membrane which cause the
membrane to burst. Haemolysis of erythrocytes is an example of this phenomenon,

which is a property of certain, but not all, saponins.

Saponins are known as adjuvants in vaccines for systemic administration. The

adjuvant and haemolytic activity of individual saponins has been extensively studied
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potent system c adjuvants, and the nethod of their

production is disclosed in US Patent No.5, 057,540 and
waER08/18425 279 Bl. O her saponi ns whi ch have beptT/BB®AS/006461

in system c vaccination studies include those derived

fromother plant species such as Gypsophila and

Saponaria (Bonford et al., Vaccine, 10(9):572-577,

1992). An enhanced system i nvol ves the conbi nati on of

in e O Dbl o Yoty Rt P Oxinnt 2 BT A v from
théilﬁhrk/Bttm:Sodt}ﬁAimsadl tree QMﬂhjﬁtS/aﬁ@ih’ﬁﬁ,Moimaa, dndSmctions thereof,
acto ' ere the 21 1S
ard SRS TP SR an e Tuter Yocpr Gy ST 5B, ok
c&m%e; DRy RBEMYR By sA B99B, p@(ltpﬁwsarénw K19b 863 2@91Bqlv ant
formul ation invol vi ng B21 inan oil in

Pagigulate gmgtuses feringd émmunf: S@muiaﬁng\@ogmlqz@s (I8COMS), comprising
frafAﬁcor I(glgip%( 8{/% one 1c an hm\?e ﬁq.egl];ust d}% J\gé‘ﬁf’aggfa\%ﬁu?%g vacmples

(Mdﬁlm; { ERO 1I0|9p,14d Bq <W0 @6Y1QFHI ;0N 00063 739t TNeeha{éfndlyth d
nore prefer abII}/ adj uvanted with a nonophosphory

samqn,yasQQSa? lognd (@5 1 4/ GHE Lke Pyrpagdelaactiony of %%Aééﬁ&beepﬁléscnbed as
po&ﬂg}%gﬁeht Q&}u%gé tah?ﬂ?e' h#h&PIPhLS ? %&Pﬁ'ﬁhs@ios%’{rﬁﬁ

n one aspect ] uvant
Pafant NalSei57 40 add iEP he 2759 Bb r@thé:r&iaporans whichihave\adearused in

Sy g T BRI oG o BB PSP RS RiEh A

Gﬁséﬂ%ﬂa&h&%ﬁﬁ&nahﬁ\(ﬁﬂﬁﬁ&ﬂ b @I RBIhe MO():$72-577, 1992).
phar maceuti cal |y acceptabl e exci pi ent, such’as 3D MPL.

-13 WD 2005/ 123125 PCT/ EP2005/ 006461 Addi ti onal
Ang%}'ﬁﬁoc nstg%ertnhlg\tlolgese(hg (rzoez}clﬁmgt doﬂo n%% %"ﬁ hpni" A de{lV%tIVC and a

conposition accor I nven

sapdhir al&ﬁvaﬁoaparaamarl;d eeogditiagios U€ Qsas ahd18DAIPD Y A Bsed in
yoxyet hyl ene esters as descri bed herein,

d
W@Qﬁ%ﬁﬂﬁéﬁs&n alegs. re%chaeawﬁamysm% mheterbs (SR h dhatenehed widh
chg%gt_ggg%%& (I:]P }{HW@%)@@E@ sor bi tan nonool eate (Tween

salts or cholic acid derivatives as
descri bed herein, in part| cuI ar sodi um deoxychol ate

or tauro at e. asp
In Db RSO0 LbrS kol pyapt IRrraator Rsetyingo
QN hnAod MpLdﬁ%yd;mIvaa&ﬁ-,emlsmlsr&ycmd GO vsd7d.h an
HPV VLP to provide a suitable vaccine.
Accordingly in one embodiment of the present invention there is provided a
composition adjuvanted with detoxified lipid A or a non-toxic derivative of lipid A,

more preferably adjuvanted with a monophosphoryl lipid A or derivative thereof.

In one aspect the composition additionally comprises a saponin, more preferably

Qs21.

In one aspect the adjuvant formulation additionally comprises an oil in water
emulsion. The present invention also provides a method for producing a vaccine
formulation comprising mixing a VLP present invention together with a

pharmaceutically acceptable excipient, such as 3D-MPL.
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In one enbodi nent of the present invention, the
conposition conprises a vesicular adjuvant
wo ovosubabs on conpri sing chol esterol, a saponi NnPENEPZENS/006461
LPS derivative. In this regard the adjuvant
formul ati on can conprise a unilanellar vesicle
conprising cholesterol, having a lipid bilayer
suitably conprising diol eoyl phosphatidyl choline,
wherei n the saponin and the LPS derivative are
associated with, or enbedded wthin, the lipid
v j y
A PR ey e M T S B R
aggerdingitoj the invgmtéqneinglugdé pon-gmi odatérg 82 uchhes Iteseaeomolsand

1 to 1:1 Lght/weight., and nost .preferably
p@&%é}yé%e \?\t@fsgai%%e\sl%l? g%hergm, g?fé\‘ﬁ?lafq?s FREPRTBNY ar e
péleathsr yeeandN(TiakbrOX 820) &&ilpddyoxyeeyiing cbdstbh froRbolhte ¢Pween

Is ijncorporated herein by reference. In one aspect
8Qh éndcwrsp%gﬁ Py ghdicgeidideavatigs At flesaribedchaseiadini particular sodium
. . . . o sor bed.
AT PR ScTol T, T R p 0 AL St i SR ol Bhcs
3P ST ytoh Bre 1@ jTimean 180 iand aodiah uiebxychmlasg whichwhiagbe i n

e TRRER D hBXp P30 R s RSEP e NaeiFot her aspect t he

adjuvant is al um nium hydroxide, optionally in
conbi nation with 3D MPL. In another aspect the
Incangpsodiodinagnt p§ thetpeeseninby ensioh ohe eémpbsdgomganprisas a vesicular

[ unt pi Qr...w th.an al um ni um sal t D.MPL. In.
oL Rty bt BBl Sa b i L s efeve. s
reghrdithdlad)avdny Graxiladen cad donff?is2QORi1RR iZ5v esicle comprising

PCT/ EP2005/ 006461 . The conposition of the invention
cholgpteselsbpvingp Hpiddilayersuiphivrompasing digtaon| phasphasidybehedine,

whSref i ygminsa% the ['BS Béﬁéa?% E%%%?%At@d‘wgﬁ,noqreﬂme}ided within,
relates to conbi nati ons of VLPs. wever, 1t 1 s
tha piprdewlagtre Vdrb pteferhlel y cthserddj wlancionpolagots @imprise Q2P ak she

an L1 pr n L tei.ns. associate to fo ,
So DA D MO TEIES e HBH oot aftola y schulsicay i
fré@ 1f PioM:100-WeighMeiBHE And RRstUrEREMy 1 BURREHRNLIER! QlcES

al so to i nmunogeni ¢ conpositions ds described above
adgwiapt fosinnlgtipns gre dessrihed 0P 6 832 84k Bs theshysidsgienaf which is
. ' I: h ace of VLPs as described herein.
m%r?%)%tﬁra?ef%@b%i&ﬁrreg%eéi ns are capable of stinulating a

protective i mune response. Suitably the L1 proteins

are
In one aspect the compositions of the invention are used in combination with
aluminium, and are suitably adsorbed or partially adsorbed onto aluminium adjuvants.
Suitably the adjuvant is an aluminium salt, which in one aspect is in combination with
3D MPL, such as aluminium phosphate and 3D MPL. In another aspect the adjuvant

1s aluminium hydroxide, optionally in combination with 3D MPL.
In another aspect the composition is the combination of VLPs with an aluminium salt

or with an aluminium salt + 3D MPL. In an aspect of the invention the aluminium

salt is aluminium hydroxide.
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conformationally correct. For the avoidance of doubt
the invention thus also relates to the use of
wo eovstizaeml L1  derivatives as descri bed abovePCHERIOHB06461
L1 truncates, deletion, substitution or insertion
mut ants, and fusion proteins, suitably those which are
capabl e of provoking an i mrune response capabl e of
recogni sing an HPV virus. Capsoners conprising such
proteins arg. also anludep in the ﬁresent inveptLon.
ThespupRYFan 95the MYFABYLIAX 3153 GRMPESLHRMHBER, T AR A YTHM U,
coftpBil & a MRARQLF007. WD9901557 al so di scl oses HPV
capsoner containing conpositions. L1 proteins,
derivatives and capsoners may be wused in the sanme way
as_described for [ ' . .be
THE Zass eIy yigp ég‘i‘%‘}‘{éﬁ‘seﬂaﬁ%% %agﬁﬁ%ﬁe%ﬁo%.ﬂﬁ’f g#‘%eﬁqp‘s
apprRoRtddhaighe @lerltibl porapaicht ofthe VIURGE b Dalprateini \[Atproteins
thereof, fromHPV 16 and 18 and at | east one ot he
assqoiateiRrfern pentpmersyFapsemars) Whichagn t@%@atﬁ Easagmile) olren
0 . :
VIfSeriat hEh e ANy Sl RpQles alSYo InRERosthic dimydRiionstas
detdribed aboveafomprisingdtl pretests, on@pedrhers cempuging Ly peoteigs, in the

red relative.to that . V.16 or. 18. Th t he
ool isies et hdeh rsiPbihg L rakint e chbiids bE
stif RIS al froRcHRTRInkfle HespoAst. IaBIFRBODE brdtsiagrddPV 16

and 18 and at | east oné other HPV cancer type, the

coofommatiormblyeprrestpe bei ng sel ected fromthe |i st
consisting of HPV types 31, 45 and 52, wherein the
dose of the capsonmer of the at | east one other cancer
Fdr YiREaviofdahesloiCdibt the ligtentien thais bkatrelaks tdRYe Life of fuf@ionallbl
WD 2005/ 123125 PCT/ EP2005/ 006461 Iq one ®%$ect the .
deringtives i2p AescEbed dovesugh as hhiHBeRLss: delelin, SLstifyhion & msertion
e B B fein S ERP R, Lo e g of proypling an
imemaicpespohse @peble nétecogmising an HPMheires: (Capsemeéns cpbmgesing such

buffers and ter, for exanple. The conposi.tions and
Protauts A SO ES DB RISEEH Y CBR: BrRvT BB puroede
ag‘éﬁﬁs VAR in 0Y effmple, WRO0204000 WOUYBIS 53 Ulh diselieHPV
topi cal, subcutaneous, nucosal (typically

capsamencagiaitang sorpasitipnenbbneoteinpdermifies pig capsomers may be

oSEUBRTE RS g ond v
conposition or vaccine may be formnul ated or co-

Thus the invention can be seen to relate to an immunogenic composition comprising

an L1 protéin, or functional derivative thereof, from HPV 16 and 18 and at least one

other HPV cancer type, the other cancer type being selected from the list consisting of

HPV types 31, 45 and 52, wherein the dose of the L1 protein, or derivative thereof, of

the at least one other cancer type is reduced relative to that of HPV 16 or 18.

Thus the invention can be seen to relate to an immunogenic composition comprising
an HPV capsomer from HPV 16 and 18 and at least one other HPV cancer type, the
other cancer type being selected from the list consisting of HPV types 31, 45 and 52,
wherein the dose of the capsomer of the at least one other cancer type is reduced

relative to that of HPV 16 or 18.
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adm nistered with an HPV early antigen, for exanple an
antigen selected fromthe list consisting of HPV E1,
waE205E81284, E5, E6, E7 and E8. In an alter nat PEEP2005/006461
aspect the vaccine may |ack an HPV early antigen, for
exanpl e an antigen selected fromthe list consisting
of HPV E1, E2, E3, E4, E5, E6, E7 and E8. Optionally
the conposition or vaccine may al so be fornul ated or
co-admi nistered wth non-HPV antigens. Suitably these
non- HPV anti gens can provi de protection against other
In dhs espsetghe myshtiq efaessad by imexnagenic dongesitiohtag discussed above

. dlseases such s her I Vi rus, BV chl anydi
in gorgbinpRen Vgh 3 pharmage mayya?%geﬁet%tm%e piARp SR s are

well knbnGh e SORRT insRide BT afd WaldRGBE &ahipgs eof from
HSV, suitably a Ctermnal truncate from HSV-2 known

as gEQt In this way the conp05|t|on or vacci ne
rotect i.on PV and HSV. he
TH s aS ReR e BhsSRFHR A b ! b BB Reb e 6N Gracoy
any 3F ¥ viividth of Rfit&s@0e 49 61l topsRX sub@ftarRBEs, Waice st (l?fncbll‘ﬁ
I ndi vi dual , the admi ni stration route and HPV of the

intjayegingl, Intrvengers Mt usaaraingignasel, vublinggalintiadenmal and via

@Rﬁﬁ&? of VLP types. Suitably the delivery is of an
nt of vaccine suitable to generate an

i mrunol ogi cal |y protective response. Suitably each
vacci ne ose co ges 1-100 g of each V|

P
ﬁg‘f:)%ﬁ??c@ nv?xﬁ %Wrﬂ@sltg@ﬁ)é ¢AcHnC Bgy ge g(ggﬁlla\w_tgpr R
adAidifEA Vit ARPRBV earl Qn enofor %ﬁ&gplylaﬁ amlée!?l ééfet:teﬁl{fotnlﬂﬁ{e list

aspects being speci 5 g or
consiging 26 E1 2B, 133, E@'I‘EEI%O@S/E!O@@RMH a@@k@satwl alsaﬁtﬂt Ehe

for use,i i.cal ly include HPV. 1
vagghte R 1468 oM AL Sarly PR e LA S et Relhstd, pm i
cobastiRlofHeE 1 (83, E34 B4, EQ)EﬁaEwﬁ&@& bed herein,

suitably at a level of less than 20 g per VLP,

suitably at a level that is able to provoke a

. q
Onte B Kb BT of GEERD Sy dholle fofRTbica AP Fo KRR AR
witheyoneH AW rantigeriso Weitalte]y drese hore I PH artigonsléin poddeproidtion

rovi ded.such doses are protective jn humans as can be
ag ggi@é%féghﬁﬁgﬁeﬁgm%t preferad lmwaﬁwaﬁm o disggten sprhs e CFRSY

snﬁ}ﬁeﬁ‘pﬁﬁ@ @H\/ﬂtcﬁla‘l%}@[aearfdh@[\/\‘/Lm pafticuliely ;Jr@ﬁéleﬁ‘l'éi A8 c8mPosition
mbi ned wi th strong adjuvants, for exanE

or Vaccme compnses gD or a truncate thereof from HSV, suita ly a C terminal

truncate from HSV-2 known as gD2t. In this way the composition or vaccine

provides protection against both HPV and HSV.

The dosage of the composition or vaccine components will vary with the condition,
sex, age and weight of the individual, the administration route and HPV of the
vaccine. The quantity may also be varied with the number of VLP types. Suitably the
delivery is of an amount of vaccine suitable to generate an immunologically
protective response. Suitably each vaccine dose comprises 1-100 pg of each VLP, in
one aspect 5-80ug, in a further aspect 5- 30 pug each VLP, in a further aspect 5-20 pg
of each VLP with yet further aspects being specifically Sug, 6ug, 10pug, 15 pug or

20pg.
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In one aspect the conposition of the invention
conprises 20 g of HPV 16, 20 g of HPV 18 and bet ween

w6 20054831py of each VLP fromthe other cancer tpOEEPBDS/006461
45 or 52), for exanple 5- 15g, and in a further
aspect specifically 5, 6, 7, 8, 9, 10, 11, 12, 13, 14
or 15 g of VLP from each non HPV 16/ 18 cancer type. In
one aspect the conposition of the invention conprises
10-15 g of HPV 16, 10-15 pg of HPV 18 and between 5 -
9 g of each VLP fromthe other cancer type (31, 45 or

Dés%g suiB foPuQ8 FRRStypRRAG h{c'hﬁfélzloy 48 ug®f HPV i36 2hd HPRa 8
of VLP from each non HPV 716/18 cancer type. In one

VEBy eth reduced dosas of phomgheyHP\bfardprtypés (FLP43,$2pahedascribed

hegeqlé,cs%{tiﬁly %? 3 e(wgsg%a&%)&g ]}%5@? S'gﬁ?btlg% {/%v%ﬁ{uﬁfés gb:le to
prévikee 2btedtive ithrBume réspgdnss inStldagtoshe iabeifatdd thddkidudls one
aspect the ratio by weight of HPV 18 VLP to ot her

cancer type (31, 45 or 52) VLPis froml1l: 0.9 -1:
- f
Otglf?%do_s(eg]__g: t.agl% foPﬁJ%%{x) Ph%gﬁs) xga%%xﬁq&?é%i \E(Qr #Jéﬁnﬁﬁsgm éé
and/or ¢ 8 erediddd siechi ck)swre pivitactivOin m@farfoas tart beadesed vfing
tig OpBeR B S HPGOTS T YPRPOLEETGT fiesy LRSS gy
lnméﬁ%mlﬁgaﬁ?&%@éaﬁlﬁ&% fofruﬁ E aspect 30 -

in a yet further aspect 30 - and
speC|f|caIIy 10% 20% 30% 40% 50% 60% 70% 80%

PV 16 . HPV. 18 dose. t he
In Bt s homeottod Sub et oo wBRE RN R P dr
HP .18HRY bethbeen 3nd/3qlg M%Vch V8 Pifrde e amer caﬂcres It)‘c]ieE{BI 4ﬂF&’52)
16 and/or HPV- 18 infection and

HPV-
fon gragaple 87 hites apd g Rugherpspent a%%ﬁcaﬁuu% ﬁd >8 9h1é) &éeuofl?’
14%%5'%‘\?9?%& &%gﬁBﬁHP\PIB/?é cidd rlégf%e”t ion is used

cervic neopl asi a an i nci dent
|nfect|on and/ or persistent infection associated wth

|nfect|on b ot her n.HPV.16, 18 eni .

Ingiip pspgeyh Fﬁ Pﬂ%%é‘g‘ﬁff‘ H‘VGB%%%‘%"EI?%%‘? W? fﬁ“rﬁ?‘ﬁfg o-15
ud 8 Hﬁe%laﬂd%@ﬁv&ﬁty \9epg mxuﬁ Wz pt fr&ﬁ g otﬁ@kudahéeraﬁde (31, 45

adol escent femal es fromthe age of 10 ears onwar ds.

orf3), and i onaspestispeafieallarid 6y Eorfesg of VER ranneashinon APV
Uﬁﬂ?umce 05|t|on or vaccine is suitably

In one aspect the ratio by weight of HPV 16 VLP to other cancer type (31, 45 or 52)
VLP is in the range of 1: 0.9 — 1: 0.1 (HPV 16: other type), suitably in the range of 1:
0.9 — 1:0.3, suitably 1: 0.8 — 1: 0.4.

In one aspect the ratio by weight of HPV 18 VLP to other cancer type (31, 45 or 52)
VLP is from 1: 0.9 — 1: 0.1, (HPV 18: other type), suitably in the range of 1: 0.9 -

1:0.3, suitably 1: 0.8 — 1: 0.4.

In other words, a reduced dose is suitably 10 — 90 % of the dose of HPV 16 or HPV
18 VLPs, and in one aspect is 20 — 80 % of the dose of HPV 16 or HPV 18 VLPs, in a
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used for the vaccination of adolescent girls aged
10- 15, preferably 10-13 years. The conposition or

wo awsitpH25my al so be admi nistered to ol der aduPCT/®P20851006461
foll ow ng an abnornal pap snear or after surgery
foll owi ng renoval of a |esion caused by HPV, or who
are seronegative and DNA negative for HPV cancer
types. Females of 10 - 55 vyears are another suitable

rugedepes T PP by o 10 2004, BR g ARG G 20%

30%\&@6/930%6\!@% 709, $0%% oh 90%TRRCHP VB, d2€1P\Yil¥@Bsd. 0 boys
nmen. In a further aspect the vaccine may be used

therapeutlcally in wormen who are seropositive for the

In OH rPectL{ﬁe c&rﬂ&@sq? ntal§ nglgb vs; Qsteed 9§ﬁt olng 3 fHoré FP HPV-16

tron reat cervi
an@@n EFV,-1 @fnféﬂtil&n,lper@ktbhﬂ HPY+16Gnhil ok HPVEL S ﬁﬁ'Sc&losltaati aPVv-16
caused by HPV |nfect|? In., one aspect the vaccine is
angyer W’é/ré%aﬁsﬁ"‘éteé cgivicsl pepplasidegi me, for exanple in a O,
1 nonth regine or a 0, 2 nonth regine, or a 0, 2, 6
nonth regime or a 0,1 and 6 nonth regine
Suiteblyeie¢ isealfyhe iﬁuhmraigelyictchmpvsiti@i ofthe orvenegp 1saised to prevent

cevlallqcc El (S)pri%tl{;‘ qg(gla%lﬁ %flg%n g%élgpvls nt Hl%e(‘élonélsso\éla?edgwnh
infecén BPoth8AMmSn HPLB 14283 BRG/gdA8 tyifes PCT. / EP2005/ 006461
In one aspect the conposition or vaccine of the

invention is a liquid vaccine fornulation, although

Sl%ltggly\{g ﬁﬁrﬂs?%%ﬁcl%%dp%ﬂglﬂgh bi or rruﬁOﬁ RGREF I tth @lgvem I or

m nis opl ca at 1 ons suc
iminiiniaviag o adulgragd @dolewynidfesaleb érousthd agé of 1 (é)(@m)d)mvardh eFor

t eachi ng of all references i.n the present application
all REIMPBIUAGS i WASEmE Pt DE SOFBHEn S ROBOSHTLEF (AaTiEREsutably

us@cﬁ Fortfd $icBinbtibd %f AdOTRERR "gﬁ'fsea%e@l'oflgfﬁr’é%y 10918 years. The

nposi t1ons and vacci neS of "the i nventl on conpri se
conqxosmpn oHWcmnpqndm e aministiretl outlderiadvle wonrengollowing an
er aspect

nt.ion the vacgine consis
sbpbtu prpbagr “ferpgesk GErehgnald) SR8 AR b Hy. o
wit ﬁ%%%né%’h‘ﬁ@@bh@DN& né1Rki0O Yor HH VI 8dricat @ﬁeé)YFdhﬁﬂésrcﬁTl@e— 55
to the following non-limting exanples relating

yeatseare amlser;sumté@: targh SERPPHAY ailethamﬁppp\ﬁl%ammgnaya‘?ﬁoused in
glrslgl SI‘M WomeR 6P SW Qéés,oﬂoﬁfmﬂﬁg u}{lwp s, E’Kﬁﬁ@ firtter aspect may be

given to boys or men. In a further aspect the vaccine may be used therapeutically in

women who are seropositive for the HPV virus.

In one aspect the composition of the invention is used to prevent or treat cervical

cancer, or CIN 1, CIN II or CIN III disease states caused by HPV infection.

In one aspect the vaccine is delivered in a 2 or 3 dose regime, for example ina 0, 1
month regime or a 0, 2 month regime, or a 0, 2, 6 month regime or a 0,1 and 6 month
regime respectively. Suitably the vaccination regime incorporates a booster injection

after 3 to 10 years, or 5 — 10 years, such as preferably 3,4, 5, 6, 7, ,8, 9 or 10 years.

-18 -



Heal t hy wonmen between the ages of 15 and 25 years were

i mmuni sed wth a mxture of HPV 16 and HPV 18 L1
wbdds/123ike wonmen at enrol ment were: 1) seronegedT/ER2008006461

HPV- 16 and HPV- 18; 2) negative for high risk HPV

i nfection of the cervix (detected by HPV PCR); 3) had

6 or fewer lifetine sexual partners and 4) had nor nal

PAP snears. The m xture conprised, per 0.5 m dose,

f _16. . . . and was

In 2 B e iRV SR A ke
forniudatafh, aloulyPthe vEheing ey ds dyaphilised wad raconstitdted pudt th

50Q pg. of _al um num hydr oxi de al one. . The vaccine
adgymistElie]. TOPiER) OUPUANSE WPy Piereing) SEAmEBPHAHLE Yiad
foPSaRPREd, wherein the V.E is the %inprovenent in

protection against infection by the vaccine conpared

to a placebo group. -19 WD 2005/ 123125

PCT/ EP2005/,006461  .Cr.0s r 1] -
T el 40 2 elo s R P LR, M RIS dpfoations
andl @fan@dSabne) gRIteteit YiIBSintdipblaedbgaeferdges. and contr ol

group. Detection was carried out using techniques as

descri bed i n WO03014402, and references therein,

, _ ¢ : ] A, At y

T A P o RS S BRI oot as
laid pat srovas Inle fwthcbespecnofNd: 88eAUB Ve vacming consistst assengially of,

al, . %qunnal of dinical Mcrobiology (1999), 37 (8):
or seitgstHeh $9id CPMBOYAL: e contents of which are herein

i ncorporated by reference. Any suitable nethod can,

however, be used for the detection of HPV DNA in a

Le . : : £ : : T~
Thégvg%ieﬁ in %}@Bn ‘fi‘sshc{}l'%\l}%&?ﬁé(f bFrRihdesh i folb\Qﬁ{ggllon limiting

r eac type of interest. Suitable

expmplee raatangdo kiromnsstppotetteonsti HP¥d 6padd8RY 18V Idsnarskshowing
easi.| cted given that the sequences of the
Inﬁﬁggﬁéﬂfﬁﬁgé%iﬁ?pes are known. Vaccine efficacy was
assessed against infections for all of the 12 high
ri sk cancer types, HPV-16 phyl ogenetic-related types
Example dr oups of ; 31, 35, and 58; 31, 33, 35, 52 and
58) and HPV-18 phyl ogenetic related types (45 and 59).
An initial analysis was carried out on an "ITT"

Hdalth &obriearbefoeehtbaiges ofidf tnd 25 pearewentimnginddeld with a mixture

i ndi vi dual s_who receiv%g at | east one dose. ; Ve f
of FHOG: ﬂ@,él}d HRY; 8 Iy, ¥V4.Ps5 The women at enrolment were: 1) seronegative for

HPV-16 and HPV-18; 2) negative for high risk HPV infection of the cervix (detected
by HPV PCR); 3) had 6 or fewer lifetime sexual partners and 4) had normal PAP

smears.

The mixture comprised, per 0.5 ml dose, 20 pg of HPV-16 L1 VLP, 20 ug of HPV-
18 L1 VLP and was adjuvanted with 500 pg of aluminum hydroxide and 50 pg of 3D
MPL. The placebo group was injected with 500 pg of aluminum hydroxide alone.

The vaccine efficacy (V.E.) against high risk cancer HPV types was assessed, wherein

the V.E. is the % improvement in protection against infection by the vaccine

compared to a placebo group.
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shown in Table 1. The results presented in Tables 2

and 3 relate to the "ATP" (According To Protocol)
w@e@ap2fies t hose patients who conplied wth alPCT/BR2005/006461

criteria of the trial. Table 2 is a mdpoint analysis

with data taken fromall patients at the tinmepoint at

whi ch at | east 50% of the cohort were 18 nonths after

their first vaccination. Table 3 gives the fina

results, all data fro sub ects_.at .18 nt
CrpSaRotR i s ot sted P e SHARRE BRSench Of Riclcia#pagpaage for

vaﬁbhs &ﬁ:bg@rﬁé Bype fiethY @8chd §1ﬁ§cc91ftrolf gfofip nDe&ktlQn whs 80l e®

hs and were seronegatlve at 6 nont hs.
oud em& techuitecs dsydesanibed WQM@& #4412 dnd referaiice tm,reln

pab@a&fggﬁg} Lc())nns ecﬁ% a%qpmf)& ?toH}gV 'il?ly&%ng g&gslélgl%%lg Pé{hgf?n of

Apparent” THossprotect I on agal ns

DRKAgSes ubingtaLi® Apgstein dskiRsq by it WaD 284 43T% ah®th Kivadrlet hio
prOV|de for arigorous statistical -20 W) 2005/ 123125
[ pom pbStinseblfaereliologyd1 ) <37 {dwe08r2 >t hle theathple contents of

SR d and suggest that
Wl?mmn?’tzege?’? %ﬁmpﬁﬁ&%vféf%ﬁgnd HPV 18 VLPs will be

ef ficaci ous agalnst infection with other HPV types.
Thi s S con d as the stud ess I's of
Ayl ehodermsancd Bttt B A mile
sa%%)gate BRIASS rt?ﬁe%%e&hé‘l’dﬂpﬁélﬂg%rﬁﬂ&s ¢ SR eSH BV type of
[

stica S|gn|f|cant Cross protectlon agalnst
1ntet'f;>@t gSLg@pleqafnrmrg prerkngnde ﬁ@@ﬁ(ll{eglmggson or can be easily

coa dt3 51v %gthat?iﬁg %eq%él(cggp?é?e C? %e%?c}_ﬁ?/g tgxge ?agxlt

types (which show a very strong trend), there is
statlstlcally S|gn|f|cant Cross-praotection ggalnst t he
V@cmﬁéwy wagpspesped agajnstapfectiqny farall efghe §5highyisk sgncer

d al upt
e
52t dnd 58p atod HEY - l-myl@geantab fb&tuht@'pcsr(éS andéﬂ) in Exanples 1

provi des statistically significant cross protection
agai nst statistical incident infection by HPV 31

Al YRGS B8y 85 Wak basi¥d 3§t Skan ‘ATT” Gintibn TWAIER cbhgt, sanpl e
size doeS not yet allow for statistically si ni fi cant

reprssaniting il mrdividuide wito a¢asivsd at least one dose of vaccine). This data is

shown in Table 1.

The results presented in Tables 2 and 3 relate to the “ATP” (According To Protocol)
group for those patients who complied with all the criteria of the trial. Table2isa
midpoint analysis with data taken from all patients at the timepoint at which at least
50% of the cohort were 18 months after their first vaccination. Table 3 gives the final
results, all data being from subjects at 18 months post first vaccination (month 0). In
the ATP group all patients received 3 doses of vaccine at 0, 1 and 6 months and were

seronegative at 6 months.

As demonstrated by the data presented in table 1, immunization with a mixture of
HPV16 and HPV18 VLPs provided apparent cross-protection against other HPV

types. At this point the sample sizes are too small to provide for a rigorous statistical
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ot her types, the data on other types such as 39, 45,
51 and 52 denonstrate a positive trend and suggest

W0 bas/123muni zati on with HPV 16 and HPV 18 VLPsp&i/EP2008006461
efficacious against infection with other HPV types.
Data presented in Exanple 3 provides further data
obtai ned in the sane study, and focuses on cross
protection provided agai nst certain specific types.

anal éliS h\AQeg@LOtﬁé agt%llgﬁoﬁ@tﬁm\w&@&ﬂ%d s thQ idfnurizdNon

U~ v~ ~~ NN al | I
w1t)'0HP‘d)16 EncUHPMI 8()/ I4P-s willLbe qfﬁcpqcxougag?.mqg mfequq with gheq\i-)IBV
tObA N4-13}C0..~UL OOQ -+co~r Ocd UtP MV 1
M boUUoO.. ~4f1 Nv-; a, OUU~ :3o0

This was confirmed as the study progressed.
Details of the protocol are described further in Example 3.

Table 2 demonstrates that HPV 16 and HPV 18 provide statistically significant cross
protection against the group of high risk cancer types 31,33,35,39,45,51,52,56,58,59,
66 and 68.

Table 3 demonstrates that, except for the HPV-18 related types (which show a very
strong trend), there is statistically significant cross-protection against the groups of:
HPV 31, 35, 58; HPV 31, 33, 35, 52, 58; and the 12 high risk (non HPV-16/18) types

evaluated.

Later analysis of the trial data has indicated that the combined HPV 16 and 18 vaccine
used in Examples 1 provides statistically significant cross protection against statistical
incident infection by HPV 31 (vaccine efficiacy 75.1%, p =0.007) . While the
sample size does not yet allow for statistically significant conclusions to be drawn on
other types, the data on other types such as 39, 45, 51 and 52 demonstrate a positive
trend and suggest that immunization with HPV16 and HPV18 VLPs will be

efficacious against infection with other HPV types.

Data presented in Example 3 provides further data obtained in the same study, and

focuses on cross protection provided against certain specific types.
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Example 2

HPV 16 and HPV 18 VLPs may be produced in the following manner:

Example 1

The combination of HPV 16 and HPV 18 L1 VLPs is detailed herein. L1 proteins from
other HPV genotypes may be readily produced by similar methods, already known in the
art.

A Preparation of HPV 16/18 L1 VLPs

Production of HPV 16 and HPV 18 VLPs was carried out using standard protocols — for
example, see W0O9913056. HPV 16/18 proteins were expressed in Trichoplusia ni (High
Five™) cells (at a density of ~ 350000 cells/ml) infected with recombinant Baculovirus
(MOI 0f 0.3) encoding the HPV 16 or 18 L1 gene of interest. Cells were harvested

approximately 72 hours post infection.

4.1 B Cell harvest / antigen extraction

The antigen (L1-16/18) was extracted from Hi5 cells in a three step process of
concentration, extraction, clarification. The concentration step removes up to 90% of the
culture medium, and was performed by tangential flow filtration. The extraction step was
performed with a hypotonic buffer (Tris 20mM, pH 8.5). A volume equal to the culture
volume was used to perform the extraction. A contact time of minimum half an hour
under smooth agitation was used. The clarification was performed by tangential flow

filtration.
C Purification

The purification process was carried out at room temperature. $-mercaptoethanol (4%

w/w) was added to the extract in order to disassemble the VLP’s into capsomers, for both
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-26 WO 2005/ 123125 PCT/ EP2005/ 006461 Exanple 2 HPV 16
and HPV 18 VLPs nmay be produced in the follow ng

worensez312s Exanpl e 1 The conbi nati on of HPV 16 BXTEP#ONS/006461
18 L1 VLPs is detailed herein. LI proteins from other

an o 1O r G OKRBUHAEH PR caRen i B3 mat (spprior to
thg—ﬁ\{itm&%_h@rcy‘%{gahgﬁcqgucti on of HPV 16 and HPV 18 VLPs
was carried out using standard protocols - for

exanpl e, see W9913056. HPV 16/ 18 proteins were

AEPBERSHES e BbERGRI 2 Blint Fifioatintf Ao, Pl cacn
pufiBEATERIBRNe] BaGikedYiersusitiséd\ddd egtelu@)raaéd ®0E Qphropriste ButEMbefore

16 or 18 L1 gene of interest. I I's were harvested
sargplsrleadingt el y 72 hours post infection. 4.1 B Cell
harvest / antigen extraction The antigen (L1-16/18)
was extracted fromH 5 cells in a three step process
Pusificatibarreginies atel given fox theaseparate putikiadtion ofdili fiom bétheHPV 16 and
concentration step remves up to 90% of the culture
18 pssriehetnes %groa fSYPH R 10 ol it §1ps of f ow
filtration. The extraction step was perfornmed with a
hypot oni ¢ buffer (Tris 20mM pH 8.5). A volune equal
Artign ¢xvbanggl chunmeatogrephyn@®iwasthylseudne ethpler DMAE), he
extraction, A contact, ti f m ni pum f..an hour
A‘ﬁ%wﬁ?fﬁ?&lﬁor%%??ﬂ'yoqn\%%yﬁg 10 ﬁtﬁgl _cflgﬂ’ﬁ')i’ cation was
H}ged){y@pg{ﬁgcmymtawyj al flow filtration. C

Purification The purification process was carried out
NagpmewisrfiltratignePaneve), (3- mer capt oet hanol (4% ww) was
: the extract in order to disassenble the VLP' s
Ul?%?‘grg%é{gsorrers, for both -27 WO 2005/123125
HyReSphebiz Gixsrad6ért Etiromatoigraphn Susingl Odiyl Séphafdsy)cfer BIP Vivb&or Anion

added up to a co n ti f ww 10% just prior to
ex ¢ aehiPRRLST Y@Eﬁ%‘ﬁ ?E%r&i?ﬁ\éﬁﬁam.

Sterile filtration.

4.1.1 - Specifically:
412 Ci1 Purification of L1-18 antigen

4.1.2.1 Anion exchange chromatography DMAE

The clarified extract (protein at a concentration of ~ 1 g/ml, with the L1 protein at ~ 150
mg/ml) is applied to an anion exchange column (Di Methyl Amino Ethyl). Elution is
performed with (Tris 20mM | NaCl1 200mM | 4%, B-mercaptoethanol BME) buffer, pH 7.9
+ 0.2 . The antigen is eluted in approximately 5 column volumes and the elution profile is

monitored at 280 nm.
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Al'l buffers used were filtered on 0.22mfilters prior
to storage at 2C-8C. Prior to each purification run,
w@ebosmedies xes are sanitised and equili brated wW¢TEP2005/006461
appropriate buffer before sanple | oading.
Purification regines are given for the separate
4.p22i fAwan exahange ¢hrorhatograpby AMAY 16 and 18. These
schenes _are broadl%lls m|ar, and |nvoI ve the ste

The ehyptof B SR AR T FlBehvER aime of HrRVBNME 4%mithe dét“ﬁ9 feluate

IRl AR S S g,

Elbﬁmoﬁ@teffbﬂnéd With (20ngvl TrR| alaqY 200mMUIKEARNIE) buffer pH 7.9+0.2.
Hydr.ophobi c interaction chr omat ogr aphy (usi nq tyl
ThoeypHigerbis &jutecin appipxipaigly 4galynn velegies Age the elution profile is

0p08h RNy (DEAE) for HPV 16; and Sterile
?ﬂotratlon 4.1.1 Specifically: 4.1.2 A Purification

of L1-18 antigen 4.1.2.1 Anion exchange
4, bhr%ri&&@gxsatpbt}keMElama}dWari fied extract (protein at
a concentration of - wth the L1 protein at -

Thesguateryf the TMAE siepiis azphteé t% hmzsyapést@r{%éo m (Di

BTSN o A A 8 o
(NaH,FO9100rM4 NaCTBemank 4°/QBME]) sbuﬁblupﬁos 0 & Gegppr oxi mat el y
5 col um volunes and the elution profile is nonitored

at 280 nm -2 %5/ 123125 PCT/ EP2005/ 006461
4142f' 2‘13210}1}??12&1% R RAm YR omat ogr aphy TMAE The el uate

o AHeteds Rl ThptsRr 8 rerd e S toay 1o C0wIER S
mwma@xmﬁmamﬁmu@%mw hyl2 Amino Ethyl).

Elution is perfornmed with (20nM Tris | Nad 200nmv
TheadBvB) tetedfshiegessipely pn@ 0.Dum prefiites andon gdharioya dpNtfder phO.12

mf PR TRL L 4 SL M L TR 0900 Hbaf L UbluPr Of 1 €

4.1.2.5 Ultrafiltration

The ultrafiltration is performed with a tangential flow ultrafiltration system equipped
with polyethersulfone membranes (Centramate cassette 0.1 m?, 100kD).

The Planova eluate is treated to reach the following conditions: (NaH,PO4 100mM | NaCl
30mM | 4%BME) , pH 6.0 £ 0.2 ; then it is loaded in the system, concentrated 5 fold and
dia-filtrated with continuous injection of ~10 starting volumes of (NaH,PO,

20mM | NaCl 500mM) buffer, pH 6.0 £ 0.2 .

4.1.2.6 Hydrophobic interaction chromatography (Octyl Sepharose)

The ultrafiltration permeate is applied to an Octyl Sepharose column.
This chromatography step is run in the negative mode with approximately 5 column

volumes of (Na;PO, 20mM | NaCl 500mM) buffer, pH 6.0 £ 0.2.
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4.1.2.3 Hydroxyapatite chromatography The el uate of

the TMAE step is applied to a hydroxyapatite (HA)
w@odoanmi2Af t er sanpl e application, the gel is BCI/ERIOS/006461

with approxi mtely 2.5 colum volunmes of (NaH2PO4

Om\/ll4f%Bl\/E) buffer, pH6.0 0.2. 4.1.2.4
41&%2%?}1%% lration (Pllanova) The HA eluate is

Th% @Hg g&i i g%{?ﬁ/gén §o@uﬁc§ﬁ8 Qtehﬁ?edfl:%lEf{ilﬁ‘ﬁﬁ 019?6%2}”7“? Fsié'mbrane.

nM 1498
0.2. Then it is filtered successwely ona 0.2 m
4 pBefilter and on a Planova 15N filter of 0.12 nR .
The filtration is perforrred at constant pressure 200

4.13??:'C 20 Ifr% 1cat10£}1 (;FLZI éﬂt%%e%f I | tration The

|Itra ron'is per or with a tangential flow
ultrafiltration system equi pped wth pol yethersul fone
4. mebrAateseXdbente dinah&ogapseDMAB. 1 n2, | OkD). The
Pl anova eluate is treated to reach the follow n

Tmaimhfte;i@n@act (NaprRiPO Ar0gmon ¢xcRagie cobomDviBE) gmupﬂ-ﬁthyl)

1 e daimsd 't Ghriy Dt TREG ) %bwl?@ﬁgmﬁ?hufé%wmoug 2

Tﬂe%ﬁgéd 19 elu@éd m]a? ﬁﬁ&tblggt éb%rﬁﬁf%luﬁi‘fs gﬂﬂgtﬂ%wﬁégaﬁggm@g is

mcprntoeqdaastm@mm:hr omat ography (Cctyl Sepharose) The
ultrafiltration permeate is applied to an Cctyl

f&gh%g CP?C%lflen%g;chrorH%tﬁgﬁE%fm&@r aphy step is run in

negat | oxImately 5 columm vol unes

THf el O %'1 s diRfdd W TN éﬁqu/BNﬂ@‘lQo THe diluted Qluate
WO 2005/ 123125 CT/ EP2005/ 006461 4.1. 2. Sterile

is fhich pplidddn a Bhepnduniohi exdhange tgluamt (Tgid¥ eyl AmmmEtlwl)

EIgicn iy ot y i LA 10 | RECEASuifh RGN baRS o r f 0.2
T}%ﬁf}@é}g@ R OBHE Hﬁﬁﬁh}ﬂﬁ@'\é@ﬁnﬁﬂ QokahRE bhd ﬁfé eﬁiﬂo‘h bfileSs
applTed to an ani on exchange colum (Di no

mdititoyéd at 28€Ingt.i on is perfornmed with (Tris 2omv| | NaCl
180nM 149%BNVE) buffer, pH 7.9 0. 2.

4.1.4.3 Hydroxyapatite chromatography (HA)
The eluate of the TMAE step is applied to a HA column.

After sample application, the gel is eluted with approximately 3 column volumes of

(NaH,PO, 100mM | NaCl 30mM | 4%BME) buffer, pH 6.0 + 0.2 .

4.1.4.4 Nanometric filtration (Planova)

The HA eluate is diluted in order to reach the following conditions: (NaH,PO,
25mM | NaCl 10mM | 4%BME) buffer, pH 7.5 £ 0.2 .
Then it is filtered successively on a 0.2 um prefilter and on a Planova 15N filter of 0.12

m? . The filtration is performed at constant pressure 200 mbar * 20 mbar.
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The antigen is eluted in approximtely 4 colum

volunmes and the elution profile is nonitored at 280
wmeoosA23i28. 2 Ani on exchange chromat ogr aphy TMABCT/RB2005/006461

eluate of the first step is diluted with I vol une of

/ %..:The diluted eluate is then applied to a
4'1?égo§gggﬁllé%%&gxchange colum (Tri Methyl Am no Ethyl).

ThEttdf@Ratiod 1P BBV 4 BinbdRRMIIW ustrdfilididn sk8@AMquipped
1498ME) buffer, pH 7.9 0.2. The antigen is eluted in
withpp ystharat] fing nechehnestCowtamase casseitethbmé) WOkBX profile

[ noni t or ed at 0. n 4 4.3 £OXY |
The oSt GUREIhY CTrhp 1 tf foiesiss CYR AR RS 1 gomt | vac
' \0GQd. 2 T hen A i BSadS@ Hthe f&&h,i&)a&ér@ﬂt dt$@1d and
308%?‘?(§§¥}%t’ d vviOth abpregxilisratael y 3 cg um vol um&*se of o
did-Hlatdefaadit OdinidubusNajet Bomdd 1UP@MENg bolufres of GWEERPO, 0. 2.
4.1,4.4 Nanonetric filtration (Pl anova) The HA el uate
20m iNpG 309mM) Brffar PEE-4£8@h the fol | owi ng conditions:
(NaH2PO4  25mM | Nad 10nM 149BMVE) buffer, pH 7.5
. I ' ively on a 0.2 m
4'18?'§f AigReichatdt o bEARBYDERTY: VELY 00 8 9.2 T

Theh@rdtiltrhtiat d104e isSadPBEddab MR oalu@ RS ofitfe dofud fBheb e,
nbar 20 nbar. -30 WO 2005/ 123125 PCT/ EP2005/ 006461
(N&;PDL05NI| Nagt 25QmMD i, pH 61 02 andzepplied en amanipe exchange column

rformed with a tangential flow ultrafiltration
(Dgégty MH%)AJHH& wi th pol yet hersul f one menbr anes
EIGEETSs hRB e CRES BUAIE, PO, DoARM | IOOKIDOMNINBu RrapI9 60 + 0.2. The

eluate is treated to reach the follow ng conditions:

anfipiaH2 e dliOGpivaximitcly 3 @lunvh Yapivepnd thgighgion profile is monitored
ggﬁn it is loaded in the system concentrated 5 fold

at MMgi a-filtrated with continuous injection of -10
starting volunmes of (NaH2PO4 20mM | Nad 500mV)

4.bufrf Sterilpiil®atdn 0. 2. 4.1.4.6 Anion exchange
chromat ogr aphy DEAE The ultrafiltration eluate is

Thedjurisieé d.1t kb dntiger soldtiart issierijisesk byt fikratiom ph R 9F22u4m membrane.
buffer, (Na3PO4 20nM | NaCl250mV) , pH 6.0 0.2 and
appl i ed on an ani on exchange col um

C3

Each VLP type is adsorbed independently to produce a concentrated adsorbed

monovalent.

Preparation of VLP16 concentrated adsorbed monovalent:

60 pg of purified VLPs from HPV16 are adsorbed on 150 pg AP from Al(OH),, at a pH
of 6.0 + 0.2, for one hour at room temperature with gentle stirring. This concentrated
adsorbed monovalent is stored at +4°C. Adsorption is checked by centrifuging the

preparation and quantifying VLPs in the supernatant.

Preparation of VLP18 concentrated adsorbed monovalent:
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(D Ethyl Amno Ethyl). Elution is performed with
(NaH2PO4 20mM | NaCl1500m\V) buffer, pH 6.0 0.2. The

wa@niosged2s s el uted in approximately 3 col um VEACT/RER®05/006461
and the el ution profile is nonitored at 280 run.

607 A 01?15u¥1f§8 %;Llisefrcf \a 'a?Q?&%a?oee%n' 'OZ% A ﬂrg?a&lt(bﬁ%, at a pH

IS sterl ation

of BEYHR 02N or on€Bolmedt hod{h Eérﬁpa@autesmd gatRedminyd FpRREacEnkdted
to produce a concentrat ed adsorbed nonoval ent.

adsprbphmane e s sjomed @t +456c ddsoration sadhseiraddry aepvidyeing the:
f dsor bed 150
pefhsficlanR e TR AR ENARE" o 2dsorbed on 150

at roomtenperature with gentle stirring. This
coné:entrat ed adsorbed nonovalent is stored at +4C.
D adsdipa! iVasFRePIEREERYY by centrifuging the preparation
and quantifying VLPs in the supernatant. Preparation
of VLP 18 concentrated adsorbed nonovalent: -31 WO
CapostagaBazerbpCTioapedoBs p3pa8d byale ghoyt nmthddf maydbatdPgbined to
fromHPV.18 are ad rom Al 3 o
forgy s o Bl ing B G R hes BPs L e A a4
with gentle stirring. This concentrat ed adsorbed
npnoval ent is stored at +4C. Adsorption is checked by
Addatiqry 9f Vg hgompsher §aRashEYRES @ﬁy&ﬁéd aaﬁtappsﬂpﬁgtexmpgltah%e
l: Jo r
cop R BHAFLTRLA e Ryl AR VAR, SedtERRR o bWl gre well known
in dizoareandeV hPdcommyrishes suohbrateds tam bef readil yeexpuspeitsi tha skilled
containing 20 pg each VLP per dose. Final vaccine is
PEPBred at +4C. Addition of VLPs from other cancer
types nay be added as appropriate, at suitable
concentration in accordance with the invention.
T@@qu@h@d&ldsﬂrb@ubﬁki,w gslividenl wdsdrbednmlics, miay beHarthar mizediwith
dVLPs co fﬁﬁfﬁ’ uch proteins can be readily expressed
adjtyapty 3u "?I e ]%erson. The conbi ned adsorbed bul ks,
or individual adsorbed bul ks, may be further m xed
with
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adj uvants such as 3D-MPL. -32 WD 2005/123125
PCT/ EP2005/ 006461 Exanple 3 Precise details of the
wez@sneient carried out are provided in HarperPet/ERL005/006461
the Lancet. 2004 Nov 13;364(9447):1757-65. In
Esinipesy, heal thy wormen between the ages of 15 and 25
years were inmunised with a m xture of HPV 16 and HPV
18 L1 VLPs. The wonen at enrol nent were:

Prgcgg &?Qﬁtdf}\f%\}x% HP tc]a§r1égc§‘1 tEF prgs\%decg 1?%%?1‘ ét Vg c}flgfyancet.

i on cervi x

2(16@‘}(10‘90!3)3643944?7&(11757 65. fewer |lifetinme sexual part ners
and 4) had normal PAP snears. The m xture conpri sed,
per 0.5 m dose, 20 g of HPV-16 L1 VLP, 20 pg of

HF’ﬂ{m]a By, Ihtalth oﬁ@ﬁb%e@@e%ﬁ%ﬁ@ M QR \Qeré’fmmunlsed with a
um num hydr oxi de and 50 of 3D MPL. ° The pl acebo

migtwe pf HRY 1mirectiRY I\SAEIhVBB@ By wémen atndnmeimentaesxide

al on \/, rie.f. . aim no
selaP Ve IOCHRY P 1Y T8 U GaP WA Br bRy R of he
ceﬁﬁk eddt&eddy BRVETRR 3pRidiSor fmer RVmtSeMidPpadiieds and 4) had
rised of a C termnally truncated 472 anmi no acid

ool FAP smstei n, with a deletion of 35 amino acids.
The vacci ne effl cacy (V.E.) against certain cancer HPV
types was assessed, wherein the V.E is the %
Theix0ue kembrisad, perdl.ﬁrrﬂ idose, 2Q ag 0§ HAVA € &4 iNdwP, 129 pghef HPV-18 L1
vacci ne conpared t

viBanduessdutint wet o nRo fim e Bulion d ong S SR

Tlﬁﬁg&éegb %r(; M'was\ft ebt@ﬂ' Vit IR fGaIinReH H}‘@lréﬁ&i MBREI nees
con gro Det ecti on was carri ed out usi ng

t echni ques as descrlbed i n W03014402, and references

rticul arl nonsel c.a I|f|
T}beftﬁhg\}%@@aﬂa C%’BBQ%%‘lf’é 474 SRRG 1< gé(rgf o* yp8§§%‘£ﬁ§¥ L1
proteirl; With SYIERM FS4d@fi6s hdied The WEV 98/ VI afe cafiprided of a C
Kieter et al, [Journal of Cinical M cropi.ol ofg
teymigaily trugatedgd T2 pmpsacid HAY L peotsiRovih e daletinr § g? amino acids
which are herein specifically incorporated by
reference. -33 WD 2005/123125 PCT/ EP2005/ 006461
The vaccine efficacy (V.E.) against certain cancer HPV types was assessed, wherein the

V.E. is the % improvement in protection against infection by the vaccine compared to a

placebo group.

Cross protection was assessed by detecting the presence of nucleic acid specific for
various oncogenic types in the vaccinees and control group. Detection was carried out
using techniques as described in WO03014402, and references therein, particularly for
non-specific amplification of HPV DNA and subsequent detection of DNA types using a
LiPA system as described in WO 99/14377, and in Kleter et al, {Journal of Clinical
Microbiology (1999), 37 (8): 2508-2517], the whole contents of which are herein

specifically incorporated by reference.

-33-



Any suitabl e nmethod can, however, be used for the
detection of HPV DNA in a sanple, such as type

wa@ p@sittiles PCR using prinmers specific for each PPNEP3PE006461
of interest. Suitable prinmers are known to the

Arrgpat aPig Gl R SR PR EsGRb E RBO Rl AE BLINGR o samote
sudtN@Wppe dpacigietP@H usi dé] imeiskpetsfis faleheHPY tiheotiateest. Suitable

paper i s reproduce ere bel ow, for conpl eteness:
pripggrpase kaewam fo the gkilled persen, op oubagasily gonstructed given that the

Secﬁ%ﬁ‘é‘%?’?@e og)r%gg%n%HP\ﬁtg@ S ORI details. The primary

was to assess vacci ne efficacy
in the prevention of infection with HPV-16 HPV- 18,
Qr h (HPV-16/.18) en nont hs
In e%ratjii i paftods seedonet @e%f?tgﬁpv S HBEREGY BEE belbw, for
comblcppggat i ve for HPV-16/18 by ELI SA and negative for
-16/18 DNA by PCR Secondary objectives included:
eval uati on of vaccine efficacy in the prevention of

ersi stent i nfec
HfiGer i B Lameoh PO FBiad D T etpbfimental getaits.
TheYytie20@bisadtive oF ilh studpehab w/\amsa@eccuwafﬁmysin the prevention of
intraepithelial |esions LSIL) rade squanous

infepHiaraaeih HROI GG B ol OBTY16 TS hch ey S norgh A rq 18 in
pange%ﬂ{ah{s% Wwte Ll‘ﬂlglg‘lll Nstown tU%'else&)g:%Atl%e % BBPV S‘1‘255‘1168'"'1:%UELISA and

cancer, or adenocarC|nona soclated wt
negitive Yo HBV WE&:DN@nb)bECRESﬂonwy lobjebtieasdnclidsd: a‘miuatlon of

ths 6 Th. t f. at
vagians Siiggey It rEHAIGR Of BFgIenT BeLah PGy B RBh pe
evARSRE Svackin &ﬂﬁcwﬁnlﬁé ﬂ&véxﬂfoﬁ%b%ldﬁ?&ll?@gﬂi’mﬁaﬂbw@%e

to the outcone anal yses. al so did an exploratoré
sqmlyssntsaepfth‘tlmé lesioss Gp%lﬁhmlgigg@dﬁ SM@}?@B mitepepythelial gpigns

H% Bt 8 Cllsﬁogggc& yc@f? ]Ib égpl ved nc}cﬁgezbd& tﬁg&d&’us‘ cell

cafiées, Qﬁ%ﬂ&fﬂca&fnoﬁ@%ébd@téd%ﬁ oLPani 6418 ynfestidnetieywedindonths 6 and
tolerablllty I nvestigators in North Anerica_ (Canada
18aendl mpriheGapd Ahdl iBrRagyantipeef aypisy SRBARPLSGSHS Of m%etennmed

s1ggn tﬁéaﬁ@é:%Aﬁ ?#&ggy E?gvagt\éﬂ WithSEPR 651 8% fe@fl&y ay §?ded post-hoc

rtici cross- sectional epidem ol ogy
to sieltdiyconteednatysek pl ace between July and Decenber, 2000.
For each of the 32 study sites, an institutional

ST AT M e = M S
asiRUat& WY HP 3£/ YODRPD bt &dd 8? PERTInEERQAP 006 Abdher objectives

included the assessment of vaccine immunogenicity, safety, and tolerability.

Investigators in North America (Canada and the USA) and Brazil recruited women for
this efficacy study through advertisements or previous participation in an HPV cross-

sectional epidemiology study that took place between July and December, 2000.

For each of the 32 study sites, an institutional review board approved the protocol,

consent forms, and amendments. Women signed separate written consents for study
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participation and col poscopy. For those under 18
years, parental consent and assent from the
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or ggf 2Lt 9nal; sﬁJh%g BN mht Jtﬁﬁe gﬁ%’e&ld 1 orbiett&eh&tor external

enr ol Wer e to participate in the
co@dylemaiapindwhs e/er.tf ctdlegisliydyegativg strondBuied Yor HPV-16 and HPV-
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I S8 156, Bl Bl B9)an@ @Y Ab ARee &an By days bef
aEIP@-’ ?g %?%er?’le?kgﬁ psartl cle g%acril 22) / 1g of IIl-|PV- 1%8 LelOre

stdyremsryl | ke particle. Each type of virus-like particle
was produced on Spodopterafrugi perda Sf-9 and

Wepsna i grrie! inagrie e it o i B P bl apo A bt RAVe
ab%atf\il%%‘f ¥k Alisthl TRAIARNOSRO Vi, bi Ws@ré&torﬁy/ﬁ’ﬁer daeglineat, were

Mont ana, USA) provided in a nonodose vi al . The pl acebo
eligibrlé & preticis@® in thy exsfensipn phase ol Higditusy @ongisr184dde, and
was identical in appearance to the HPV-16/18 vaccine.
Every study partici pant received a 0.5 nL dose of
Procediinée or placebo at 0 nonths, | nmonth, and 6
nont hs. Heal th-care providers obt ai ned cervi cal

Eac‘cl?l s ng't?xeg/\;a& ?I\/HGPQX _Y&/58ird- R pAREle YRR @laxoSsifiddine

reserv Cor porati on, Boxborough, NA, USA
Bfodxrglmyg, Rixgyars BElgiufs cumrined 30 ¥ 31 BB VRLTLEPIOS Skopaac!e and

20 Bg of HPV-18 L1 virus-like particle. Each type of virus-like particle was produced on
Spodoptera frugiperda Sf-9 and Trichoplusia ni Hi-5 cell substrate with AS04 adjuvant
containing 500 Mg aluminum hydroxide and 50 Hg 3-deacylated monophosphoryl lipid A
(MPL, Corixa, Montana, USA) provided in a monodose vial. The placebo contained 500
g of aluminum hydroxide per dose, and was identical in appearance to the HPV-16/18
vaccine. Every study participant received a 0-5 mL dose of vaccine or placebo at 0

months, 1 month, and 6 months.

Health-care providers obtained cervical specimens with a cervical brush and spatula

(washed in PreservCyt, Cytyc Corporation, Boxborough, MA, USA) for cytology and
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HPV DNA testing at screening and nonths 6, 12, and 18.

At nonths 0 and 6, and subsequently every 3 nonths,
wowesen2des f - obt ai ned cervi covagi nal sanpl es wi PAT/ERI05/006461

sequenti al swabs (placed in PreservCyt) for HPV DNA
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T R O L
(199%8), p'sp;:‘l5§i—ﬁb9: 2Pid Db&@t WOQuint, B Kleter et al., Genotyping of human
papillomavirus in liquid cytology cervical specimens by the PGMY line blot assay and
the SPF(10) line probe assay. J Clin Microbiol 40 (2002), pp. 979-983 and WG Quint, G
Scholte, L] van Doorn, B Kleter, PH Smits and J. Lindeman, Comparative analysis of
human papillomavirus infections in cervical scrapes and biopsy specimens by general

SPF(10) PCR and HPV genotyping. J Pathol 194 (2001), pp. 51-58] The amplification
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%ﬁudstaal et

privgs pmphfiehd 12hbrssavabefl Be Liigens. [VHT BrayoMes Quintd
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viral genotype separated by at least 6 nonths.[ H
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Epi dem ol . Bi gnarkers Prev 12 (2003 485- 490 and

ot RS IBGGEI e PN -EN & R 355058 FORAE Al S E5notyge scparsted by a
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reveal ed for clinical mgenent pur poses. Anal yses

uniinfested adplegovntigyls gisppetors and didferqncess éwhxlageneéls@mené fefect
B e R
dlﬁlingmimith@y &hd dytolbgical,and hjstalogicdl&lidgnoses were only revealed for
clinical management purposes. Analyses included HPV-16/18 DNA results for cervical

specimens and combined cervical and self-obtained cervicovaginal specimens.

We collected serum from study participants at months 0, 1, 6, 7, 12, and 18 for
assessment of immunogenicity. Serological testing for antibodies to HPV-16 and HPV-18
virus-like particles was by ELISA. Recombinant HPV-16 or HPV-18 virus-like particles

were used as coating antigens for antibody detection (see webappendix
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assessnent of immunogenicity. Serol ogical testing for
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virus-like particles were used as coating antigens

for antl body det ectl on (see webappendi x -37 WO
i g : A an EN@3 webappendix.pdf). Seropositivity was
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attributed a randomy chosen nunber based on specific

Stpaifled chlpeintantorhiatidt acoordiiy vatidated ol gbﬁﬂhms&ﬁﬁfﬂi&ht@ilisﬁ@ ith an
random sation system by study personnel. Trea
intgrned gapdppyisatigngysian. Stratification was according to age (15—17 18 21, and

22-25 years) and region (North America and Brazil). Each vaccine dose was attributed a

randomly chosen number based on specific participant information entered into the
computerised randomisation system by study personnel. Treatment allocation remains

concealed from investigators and the women participating in a long-term follow-up study.

The intention-to-treat and according-to-protocol cohorts are shown in the figure, in which
the reasons for exclusion from analyses are listed in rank order; women who met more

than one exclusion criterion were only counted once according to the highest ranking
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Calculation of p values for the safety analysis was performed using Fisher's exact test
comparisons. The cohort for safety analysis included all enrolled women who received at
least one dose of vaccine or placebo and complied with specified, minimal protocol

requirements (see figure below:).
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nonths). Cal cul ation of p values for the safety

anal ysis was perforned using Fisher's exact test
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vaxdna nchedu>c, cWing the study pound 35 no
r<clrnpliarot vvi th bl ood sanplirwi 51 non-oornpl knre

R&mtthuﬂihé iritali anBigtis bof lcfoss piotéctidt a?e:i(ﬁ@m{é@ﬂh Batent application
wi t hbt aadsanpfng 45eroircical 441a m ssing
WER0pa/036 Heths vhode gpatentsefaviiels grerhesein ingoragted by reference.
2005/ 123125 PCT/ EP2005/ 006461 | nmunogeni city was
assessed in a subset of the accordi ng-to-protocol
Fuwtlhatanatyisor t |

An analysis was carried out on an“ATP” (According To Protocol) group for those
patients who complied with all the criteria of the trial. In the ATP group all patients

received 3 doses of vaccine at 0, 1 and 6 months and were seronegative at 6 months.

As demonstrated by the data presented in Table 4, immunization with 3 mixture of
HPV16 and HPV18 VLPs provided statistically significant cross protection against
incident infection by HPV types 31, 52 and 45 compared to the control.

Statistically significant cross protection against incident infection was also observed
against the group of all HPV 16 related types (HPV-31, 33, 35, 52 and 58) and the group
of all high risk types, excluding 16 and 18 (HPV 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66,
and 68).
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whi ch included wonen with serology results at nonths
0, 7, and 18, who received all three doses of study
wo amsitzEa2or pl acebo according to schedul e, conpdT/EP2005/006461
with the blood sanpling schedule, and did not becone
itV . - - i . . i
SRy T Bt bt Bk Eipliabi pRRAGE b Bhovas ol psorved
agg@ihstupses\8a rand Sar(prtatile B), tahd ias hBo 'obseresdoaphirisetit group of all HPV
(p<0.001 jud %&}significant). Geonetric nmean titres
16%5‘@@‘168?13}5&?6@% %H- ANOVA and Kruskal -Vallis test.
Bl ock random sation and statistical anal yses were done
with SAS version 8.2 (SAS Institute, Cary, North
Sta@tiod!lyrsagnifiRes atossproRetion wes also pheerveadi agaist amelbgistls on

obirniPossseyed B TR PE B s b S BRiA  ABRRe SR el dfyon was
aldoHBERE] Adadtht Bytolopfcal Aeanalitfed hiddeiatednaitty teSrd\p of all HPV 16
anal ysis was carried out on an"ATP" (According To

relpted tyres (HPYrdupg3s bk SEiawde8) prd the graung{lidvgiprisleyres, excluding
I hi t eriga Ofc ¢t rkal TP group al

TR R R Rl T v
nont hs and were seronegative at 6 nonths. As
denonstrated by the data presented in Table 4,
I mmuni zation with a m xture of HPV 16 and HPV 18 VLPs
provi ded statistically significant cross protection
agai nst incident infection by HPV types 31, 52 and 45
conpared to the control. Statistically significant
Cross protection against incident infection was al so
observed against the group of all HPV 16 rel ated
types (HPV-31, 33, 35, 52 and 58) and the group of
all high risk types, excluding 16 and 18 (HPV 31, 33,
35, 39, 45, 51, 52, 56, 58, 59, 66, and 68). -41 WO
2005/ 123125 PCT/ EP2005/ 006461 Statistically
significant cross protection agai nst persistent
i nfection was al so observed against types 31 and 52
(see table 5), and was al so observed agai nst the group
of all HPV 16 related types (see Table 5).
Statistically significant cross protection was al so
observed agai nst cytol ogical abnornalities associated
wth HPV 52, see table 6. Statistically significant
protection was
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al so observed agai nst cytol ogi cal

associated with the group of all
and 58) and the group of PEI/EPIwFIN6461

W@ kPyA3N25 33, 35, 52,
excl udi ng
51, 52, 56, 58, 59, 66,

risk typ

Infectio
Cont r ol

1021024900(Emc

16 rel at

€s,

ns

ed HPV-35

2L

16 3.9 63.0 0.031 HPW%i%hEiﬂllS Related O
HPV-45 0 0.0 5 1.2 100.0 0.031 18 rel ate

2 0.5 -100.5 0.448 Al

HPV 16

abnormalities
rel ated types

-42 WD 2005/ 123125
Tabisr# EP2005/ 006461 Table 4 Efficacy against |ncident

Vaccine Efficacy N AR N AR % P Val ue
inst $ndident Ihféctiong 1. 000
66.5 0.624 HPV-52 6 1.4
és*000
HPV-59 4 0.9
16 related 16 4.0 32 8.1 51.1

16 and 18 (31, 33, 35, 39, 45,
and 68).

Wth 16/ 18 Rel ated Types* HPV type Vacci ne

HPV- 31

0. 017 A | HB tgleat

9.0 531
sanpl es:
PCT/ EP20
Infect|o

Contro
16 related

18 related {

pd 4VicdingZ 1.|7 43CGn@oB84 AMactiRe ¥ficacy
5—6—42-3—0-— Pt —(except—{16+38)*Ceorviecal
A TP cohort  Na3 0ds/ T93155 AR %0 | PValue
O57 9P§2H1 [Table % B 31 Cacypagai nsk PET 9p.§t €Nt g.006
s With 16118 Related J\j/ppqi P\/ t vp \accilne
VacBENS3Ef f{ caby |N R N AR % P Vhfue| 02 1.000
HPV-35 1 0.2 3 0.7 66.5 0.624
HPV-52 6 14 16 3.9 63.0 0.031
HPV-58 5 12 5 1.2 0.0 1.000
HPV-45 0 0.0 5 1.2 100.0 0.031
HPV-59 4 0.9 2 05 21005 | 0.448
All 16 related 16 4.0 32 8.1 51.1 0.017
All 18 related 4 1.0 7 1.7 43.0 0.384
All HR 32 9.0 53 15.6 23 0.011
(except 16/18)

* Cervical samples: ATP cohort
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HPV-31 2 0.48 9 2.15 78.5 0.030 HPV-33 3 0.71 5 1.18
40.2 0.476 16 related HPV-35 1 0.24 1 0.24 0.4 0.998
wWoiRWsA23125 1. 20 21 5.10 77.1 0.001 HPV-58 4 0.PBEIr/6PW0si@6461
34.1 0.515 HPV-45 1 0.24 4 0.94 75.4 0.174 18 rel ated
HPV-59 3 0.71 0 0.00 -

TapleS 65.1 0.002 Al

Al l
Al l

sanpl es;

0.083 A

16 related 11 2.7 30

18 related 4 1.0 4 1.0 1.0 0.989

HR 36 10.1 46 13.5 27.1 0. 155
A TP cohort

(except 16/ 18)
-44 WD 2005/ 123125

PCT/ EP2005/ 006461 Effivhlcy dpdinbt Peevistgst hifections

Cyt ol ogi cal

Abnormal it es ass.

Wth 16/ 18 Rel at ed

Types* HPV type Vacci Witloi6/k8 Réatedh€ypes¥cacy N AR

N AR % P Val ue

HPV-31 1 0.24 5 1.20 80.1 0.123
HPV-33 2 0.47 4 0.94 49.9 0.686 16 related HPV-35 QO

0.00 2 (. 4HPYOGPO. 499 WVdevins2 1|0. 24LCantrd. 67 |9YackinoBfficacy
HPV- 58 2047204702000 HPY-—45r 08862 04T 5y
100 0.249 18 related APv-59AK 0]0a’ of 4AR1(1 ¢Pasq P Value
Al 16, relragpdsp 1.2 1B 4] 6042. 8 0.9005] Ak 18 1%s atled.o30
4 1.0 1.00.21.000 A11HR1012.8 3018 8 68 2 <0 (401
HPV-33 3 0.71 5 1.18 40.2 "0.476
16 related ﬁ HPV-35 1 024 1 024 04 0.998
HPV-52 5 1.20 21 5.10 771 0.001
L HPV-58 4 0.95 6 1.42 34.1 0515
HPV-45 1 0.24 4 0.94 75.4 0.174
18 related HPV-59 3 0.71 0.00 - 0.083
All 16 related 11 2.7 30 7.6 65.1 0.002
All 18 related 4 1.0 4 1.0 1.0 0.989
AllHR 36 10.1 46 13.5 27.1 0.155
(except 16/18)

* All samples; ATP cohort
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(except 16/18) * ATP cohort In tables 4, 5 and 6, N =
nunber of subjects in specific cohort AR = Attack rate

woe2005(mieper of subjects with HPV either inci deait/EP2005/006461

i nfection, persistent infection or cytol ogical

normal ity, as appropriate for the table) / N %
TR

&&ine efficacy is 1 - (A/B) x 100, adjusted for
relative size of vacCipWicaed SUAa8PC b ] wherein A
R Sl

= % women in vaccine group I nCi ection,
persi stent i nf 8pnotnMlities 159/ WAtk dlo/B®RulARId Typess
appropriate for the table B = % wonen in placebd group
with incident infection, persistent infection or

cyt ol ogijcaHPabygena| i t yYWackineappriopr i@émtrélor thaakeilk Efficacy
-45 WD 2005/123125 PCT/EP2005/006461 (Clains {1 An

i munogdni ¢ conposi ti dN cnrrrﬁflfsi ng NLPs (ﬁiRc psoﬁ’ers P Value

from HR\ le Y7 18 ang al {gast] ong O (%0 V SGHICEr 0.123
"te e

type, er cancer type being sele rom t
list cpnsi SHP‘H@-’)of HP\2 t ype8431,| 45t anfl 924 whef®Pn | 0.686

16trhlatedo UIHPV%SVL OT o CapsyRET [of 7 the gt Edﬂ;lmtl;\; 0.499

18trilatedt

ot her \cancer_type ik reduced rellative o _that

16 or [18. ZHRVcS@nposi tlon|a8éérdi nglt o| cR&7’m |1 wHer i n0.003

ID\ /21

the ot her—cgpges ty s HPY 43t ConpgsStt
according to cl%igl mf \A%]er P rq ?he oﬁwer cg%Zer t\c%ze i|s 1.000

|n\1 | mile] A HEP-N=Y

HPV 45% 4 IéIPlv,’elﬁpos ti(_bn nc 000 di ng 20 cl &i4m 1 wheo ei|n 0.249
—¢€ €S pan 011 =
accord t%ﬂj&? \Ai1er Pi gg%fhe o?her cgnz ty (las 0.451

are HPV 31 and HPV 45. 6 A conposition according to

cl ai m 1 wherein—the errecaneer—typesare—HRV A
HPv 52, |74 18gRABL | | 0%1 ateor i ng 8 c|aith1 wnidi | 0005

t he ot her Aalalrscrelﬁteﬂypes4 are HRV 52 4and| HAW 45 &.2A 1.000

conposi ti-er—aeccorci teo—etagtm-twhereln—the ot ber
cancer tyPexc 1‘1;%1 g*P é?, 2.8 30 8.8 8.2 <0.001

* ATP cohort

In tables 4, 5 and 6,

N

AR

number of subjects in specific cohort

Attack rate = n (number of subjects with HPV either incident infection, persistent

infection or cytological abnormality, as appropriate for the table) / N

% Vaccine efficacy is 1 — (A/B) x 100, adjusted for relative size of vaccine and placebo group,

wherein

A =% women in vaccine group with incident infection, persistent infection or

cytological abnormality, as appropriate for the table

B = % women in placebo group with incident infection, persistent infection or

cytological abnormality, as appropriate for the table
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HPV 45 and HPV 52. 9 An i mmunogeni ¢ conposition
according to any preceding claimwherein the
W@ asites on conprises 10 g, or nore, of HPV 1BCHEBI005/006461
HPV 18 VLPs or capsoner and from2 - 9 pg of VLP or
capsoner fromthe other cancer type. 10 An i nmunogenic
osition according to any of clains 1-8 wherein the
conmposition conprises 20 g, or nore, of HPV 16 and/or
HPV 18 VLPs or capsoners and from5 - 15 g of VLP or
1 capsémenmfinegenichmngiokition campssing Wds ot tapnmiersnfioro BV €6 and
1 Sy $dabti ohg oftee GTRN canctotypé,aherothér cahedraipe idigg selected from the
list e6masing b AP VC9FEY 315 aS add 5Y verdfh theddose dPERMELP bF @dfsomer of
thé Bl BRE ot%@f‘@a%&eﬂt?]&ei-s rddicANrd1 NS 8RN bEHPYMFASY 1igl ON
according to any of clains 1-11 in conbination wth

pan agd éé\é?ﬁ%iﬁo 3cldorGREROSlhinh QWREGL T d?%ricgnc%& Miéﬁpv 31.

wher ei n e adjuvant~is an alumniums

conmppsition.according to.claim13 erein the adj t

3§ R SRR SR e W e B Pl s RaP el Y
claim 12 wherein the adjyvant is. a IiPid A derivative.

4 _ 46 Anermpesinaacroutingte qamnhwhergnshe othepcanceidype siHE Y A2
according to claim 15 wherein the adjuvant is 3D MPL

517 M composgiien ansorkuiodilaig t wherehi the othenpance typesase HPV 31

anddjRWdft is 3D MPL and al um ni um hydroxide. 18 A
vacci ne conpri sing an i nmunogeni ¢ comnmposition

6 acC oA dbmgodiforaaytortigcHdildt 1 wherein the biheAcancer types are HPV 31

ard@vggeutically acceptabl e excipient. 19 A nmethod of
preventing HPV infection and/ or di sease conpri si ng
adm Qi [+ 43 NGV i

7 ﬁggﬁéﬂﬂ%} Gl LT el 8 LB Shere ey 52

or meking an i mmunogeni ¢ conposition as defined above

conprising..mxing,.VLPs ar capsoners from HPV 16 an

8 o o comAgsi o eOiRE i TGS e be P fncer A 4 HBY 31

HRY deend Bfpe>Bei ng sel ected fromthe list consisting of
HPV types 31, 45, and 52, wherein the dose of the VLP

9 or cAmyvREROgENiCdMMPEBition aeeording tohepreessingstlaimy whereinghe

congubsitiod cometisdsi Warg, or miozet, oOHPMP\S drgl/ayrHRB 18 VLPs or capsomer and

from 2 - 9 ug of VLP or capsomer from the other cancer type.

10 An immunogenic composition according to any of claims 1-8 wherein the
composition comprises 20 pg, or more, of HPV 16 and/or HPV 18 VLPs or capsomers
and from 5 — 15 pg of VLP or capsomer from the other cancer type.

11 An immunogenic composition according to claim 10 wherein the composition
comprises 10 pg of VLP or capsomer from the other cancer type.

12 An immunogenic composition according to any of claims 1-11 in combination
with an adjuvant.

13 A composition according to claim 12 wherein the adjuvant is an aluminium salt.
14 A composition according to claim 13 wherein the adjuvant is aluminium
hydroxide.

15 A composition according to claim 12 wherein the adjuvant is a lipid A derivative.
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21 A nethod of prevention or treatnent of HPV
i nfection and/ or di sease conprising delivering to a
wo nsaedeml an i mmunogeni ¢ conposi ti on conpri SPOMERIOFS006461
or capsoners fromHPV 16 and 18 and at | east one
ot her HPV cancer type, the other cancer type being

S AR e BT s S BSR, °

the at | east one other cancer types is_reduced
17 e| 4} sqrapasgionpseordmgpylaimd 6 yvheygn thepdjuvant is 3D MPL and

aluminium hydroxide.

18 A vaccine comprising an immunogenic composition according to any preceding
claim with a pharmaceutically acceptable excipient.

19 A method of preventing HPV infection and/or disease comprising administering
to an individual in need thereof a composition or vaccine as defined above.

20 A method for making an immunogenic composition as defined above comprising
mixing VLPs or capsomers from HPV 16 and 18 with at least one other HPV cancer type,
the other cancer type being selected from the list consisting of HPV types 31, 45, and 52,
wherein the dose of the VLP or capsomer of the at least one other cancer types is reduced
relative to that of HPV 16 or 13.

21 A method of prevention or treatment of HPV infection and/or disease comprising
delivering to a individual an immunogenic composition comprising VLPs or capsomers
from HPV 16 and 18 and at least one other HPV cancer type, the other cancer type being
selected from the list consisting of HPV types 31, 45 and 52, wherein the dose of the
VLP or capsomer of the at least one other cancer types is reduced relative to that of HPV
16 or 18.
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