Vacci ne The present invention relates to human

papi |l | omavi rus (HPV) vacci nes. Background of the

I nvention Papillonmaviruses are snmall DNA tunour
viruses, which are highly species specific. So far,
over 100 individual human papillomavirus (HPV)
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cervical cancer. Types 31 and 45 are the types with
t he next highest association with a cancer risk
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HPV virus like particles (VLPs) have been suggested as potential vaccines for
treatment of HPV. Animal studies have shown that VLPs produce no cross protection
against infection for other HPV types — see, for example Suzich, J. A., et al, Proc Natl
Acad Sci, 92: 11553-11557, 1995, and Breitburd, Seminars in Cancer Biology, vol 9,
1999, pp 431 — 445,

W0O2004/056389 discloses that an HPV 16, 18 VLP vaccine can provide cross
protection against infection by HPV types other than 16 and 18. Statistically
significant protection was observed against certain groups of HPV types .



The present invention relates to a vaccination

schedul e for protection against HPV infection and/or
di sease, the schedul e conprising delivery of a first
HPV vaccine conprising an LI protein or imrunogenic
fragment thereof fromat |east HPV 16 and HPV 18, and
a second HPV vacci ne which does not conprise the HPV
16 and HPV 18 LI conponents fromthe first vaccine,
ankcheyhis still 8 aesdrfar 4 waceing hag pRepacisagainstmuyliple 5P wpes. or

I mmunogeni ¢ fragnent thereof fromat |east one other
oncogenic HPV type, wherein the first and second

v &itatemesnt ofipvédiogiel i vered in either order and

delivery is separated by a suitable interval. The
present invention further relates to a vaccination
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components from the first vaccine, and which second vaccine comprises an L1 protein
or immunogenic fragment thereof from at least one other oncogenic HPV type,
wherein the first and second vaccines may be delivered in either order and delivery is

separated by a suitable time interval,

The invention also relates to a method for prevention of HPV infection and/or disease,
the method comprising delivery of a first HPV vaccine comprising an L1 protein or

immunogenic fragment thereof from at least HPV 16 and HPV 18, and after a suitable



The invention also relates to kits conprising the
first and second vaccine conpositions of the
invention. In one aspect the invention relates to use
of an HPV L1 protein or inmmunogenic fragment thereof
framone first HPV type in the preparation of a
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The invention also relates to the use of L1, preferably in the form of VLPs, from HPV

strains which are not HPV 18, in boosting the response to HPV 18.

In one aspect the strains for boosting the immune response are those for which some

level of cross protection is observed in Example 1, such as HPV 31, HPV 45 and HPV
52.

Figures

Figures 1and 5 illustrate the antibodies generated to HPV 16 with different prime

and boost regimes.

Figure 2 and 6 illustrate the antibodies generated to HPV 18 with different prime and

boost regimes.



Fig 12 and 16 illustrates the % HPV31 LI specific T
cells in the CD4+ population wth different prinme and
boost regimes. Fig 13 and 17 illustrates the % HPV45
LI specific T cells in the CD4+ population wth
different prime and boost regines. Fig 18 illustrates
a sunmary of the CM data in Figures 10-13. Detailed
description The general existence of cross protection
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Detailed description

The general existence of cross protection afforded by HPV 16 and HPV 18 against
both incident and persistent infection, as assessed in relation to certain groups of HPV

types, has been disclosed in WO2004/056389.

We have surprisingly discovered that the cross protection against certain (non HPV16,
HPV 18) HPV types ( as assessed by the efficacy of an HPV 16 and HPV 18 vaccine
against those types), is higher than against certain other (non HPV16, HPV 18) HPV



boost for one another, after a suitable interval, as
wel | as providi ng honol ogous protection, and may

al l ow the nunber of vaccinations for any given HPV
type to be reduced. The present invention relates to
a vaccination schedule for protection against HPV .
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The present invention relates to a vaccination schedule for protection against HPV
infection or disease, the schedule comprising delivery of a first HPV vaccine
comprising an L1 protein or immunogenic fragment thereof from at least HPV 16 and
HPV 18, and a second HPV vaccine which does not comprise the HPV 16 and HPV
18 L1 components from the first vaccine, and which second vaccine comprises an L1
protein or immunogenic fragment thereof from at least one other oncogenic HPV
type, wherein the first and second vaccines may be delivered in either order and

delivery is separated by a suitable interval.



fromHPV 16 and HPV 18. In a further aspect the first
vacci ne includes LI protein or inmmunogenic fragnent

t hereof from additional HPV types, such as one or nore
of HPV types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68. In
one aspect the HPV type is HPV 33. In another aspect

t he second vacci ne excludes at |east the HPV 16 and 18
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HRYAch gents P VRYped rclubedIHVIYE38) 3903814505 Y, SR 2160 §8,t59, 66 and 68.

vacci ne conposition conprising an LI protein or

i mmunogeni ¢ fragnent thereof from HPV 52 but excl udi ng
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second vaccine that are simlar or identical. However
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immunogenic fragment thereof from additional HPV types, such as one or more of
HPV types 31,33,35,39,45,51,52,56,58,59,66,68. In one aspect the HPV type is HPV
33.

In another aspect the second vaccine excludes at least the HPV 16 and 18 antigens
from the first vaccine and comprises an L1 protein or immunogenic fragment thereof
from an HPV type shown to have a cross protective interaction with HPV 16 and/or
HPV 18 herein, suitably HPV 31 and/or 45 and/or 52. The second vaccine may
include additional types such as one or more of HPV 31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66, 68.



not preferred in this aspect. In one aspect the first
and second vacci nes do not share an HPV LI protein or
i mrunogeni ¢ fragnent thereof fromthe sane HPV type.
In one aspect the conmponents of the first vaccine
contain HPV species which are phylogenetically not
closely related, such as HPV 16 and HPV 18. 7 In one
aspect the conmponents of the second vacci ne contain
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from the first vaccine. Suitably the first and second vaccines share no identical L1

proteins or identical complete protein fragments. For the avoidance of doubt, there
may be regions within the L1 proteins or L1 fragments used in the first and second
vaccine that are similar or identical. However use of identical antigens, the antigen
being either whole L1 or a fragment thereof, in both the first and second vaccine is

not preferred in this aspect.

In one aspect the first and second vaccines do not share an HPV L1 protein or

immunogenic fragment thereof from the same HPV type.

In one aspect the components of the first vaccine contain HPV species which are

phylogenetically not closely related, such as HPV 16 and HPV 18.



thereof fromone HPV type in boosting the i mune
response agai nst a second, 8 different HPV type,
wherein the second type is phylogenetically related to
the first type. Phylogenetic relationships between
HPV types are well known in the art (see e.g. de
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boosetang vaccinerma@mbisponsEHPY 312HPVIRY and optangelinHPV 52 and
conprising an LI PﬁP{/%%F‘ or fragnment thereof. In

anot her aspect t/ﬂe Invention relates to use of HPV 16
LI protein or inmunogenic fragnent thereof in the

pr.e ation of a.nmedjcanment for, boosting an inmmune
 Stfihote Vpis s dE e koS e dEIS FAROR BpA & least one
PeshSdrRntdh tﬁe{ﬁ@ﬂﬁ@&eﬂvﬁﬁﬂ St E'gdjktiﬁg Qh-lf@italﬂg pe aieasuial by, for
invention relates to use o r ot ei

i FFATPRIG eFibod HILEs USRS mﬁ%ﬁ’%afan%(ﬂ&fm\i\eﬁgé@aé{ﬁlgﬁ%f a
medi canment for boosting an i nmune response to an HPV

52 vacci ne corrgri sing, an LI protein or frag

Nt
t Fepnsorpect B Y dddpteinar imaunegsniseemepdbercelys ysed for
Yﬁ?ﬁiﬁ?&b@@ré&ﬂ@ dhtitdaled preRloRbIg itedrlo AaATeRSH HifMype.

on or disease, the schéedule conprising delivery
of a first HPV vaccine conprising an LI protein or

[ b Bk f e

o ST 8 e ARG Ylah gt o L1 BRAE o FRndgEiic Haghi

v fteodofi omtving AIRYbbpe indtoostingshd igemune response against a second,
different HPV type.

In one aspect the invention relates to use of L1 protein or immunogenic fragment
thereof from one HPV type in boosting the immune response against a homologous

HPV type.

In one aspect the invention relates to use of L1 protein or immunogenic fragment

thereof from one HPV type in boosting the immune response against a second,



the HPV 16 and HPV 18 LI conponents fromthe first
vacci ne, and whi ch second vaccine conprises an LI
protein or imrunogenic fragnent thereof from at | east
one other oncogenic HPV type. In this aspect of the
invention t he conmponents of the first and second

gﬁaké?ﬁ ﬁp@styg@wh@% @@ QS e bﬁp@weﬂafc@wy ée[htécﬁ\é WeSferst
exanpl e, first HPV

demev Bhﬁldgqm@mtel%@nﬁm%l@hvm Pﬁ’lV bines appvel Gn%u\m inglmart (see
il e HPV

nga%edﬂzﬁﬁfsigpant lﬁg P08 Jhﬁ%@?/%‘gﬂ 1n7\e/fs}f)o;ijﬂ ?1 e | h?/ag%tn ion

C papi Betdavtifusesadah he s@nm faélentmﬂlithplrﬁptmg; wlo efs are ghylpgengtically

th | nyention n n R

O{ﬁ%t?ci. E?f a{éﬂ‘lip!:e, 18%” 8%§Snﬁ6c ?O%SE%?E 164 Y’_R’/}?ﬁscpem%y?lﬂ:e%und

3iypds31Bmd3. 45, 51, 52, 56, 58, 59, 66, 68. ) , skin types

(e.g. types 5, 8) and genital warts types (6, 11).

Sui tably each vaccine is capable of protection against

PEA &rioBice Bépetttheivemion relateli\Mise by HPY J11I61gR6teini 01 ilnfminogenic

vacci ne. Suitably each vagcine is ¢ bl e. of
D FRRBER sieck DR BICPATIEPRIEHE MPHF e, Bt PPBHingBYy impypgtesponse

PEEGEMMratkd b#)hﬁ 8L T6 VibcinetomPREthg a0D1 Pfcih 61 Rdfiment thereof.
cer Vi cal ection are defined in Exanple 1. Suitably

each vaccine is capable of protection agai nst

CY{ oaf Q@ectmwmiohtrél%s tor &k 8t Afvis? 1HRYorefi @ GhindRogenic
(e.g. ASCUS, CIN1 ClI N3, cerV|caI cancer),

s mgrawyher@qf arsihe ptﬁpmtaypre of ;ymedipament far bppsting an yamERG EEsponse

S H I ein
f Pgig}]nﬁ‘tl sgx?%r}ﬁeaéa}pg Flgﬁ%ﬂt \’/&fl%’ggg%‘éﬁﬁ g%%agcl uded in

t he vaCC|ne of the invention, such as skin types (in
par [ .
gg'hérl ?lTer egtd the %v&ﬁ%g?lﬁ%%é[sx Bﬁgl'lﬂ(qt%:cl[ﬁg:] &E@q)é\#gh:ln%—gemc
afragmerit thew:rfsm the peeparation gﬁmmedltzgmms fdrépesting ah mmnee response
aspe vacci ne can co S& HP ot e
RN 8 vafspaRRe S50 pritfio of Mok BB es 1
different anounts. In one aspect HPV 16 and HPV 18
V Ps ovi ded at, a hi than ot her

B esgtpninvtion fga®s VB L1 brgleif o immyaggenic
HﬁVg&&tMedleMhé Brophrafioh ¥f MhE’dic:ﬂﬁeﬁnt R ubstiag axatxmaage reddnse
per dose for human use. O her HPV }{LPscmEi gm used at

at¢ BWHPV ¢ yaccing fopIpEsing an &l profeipmgy, -or hunan
use. In one aspect of the invention the vaccine may

include an HPV early antigen, for_ exanple an antigen
s & enotheg agpeesihe ipgention feletsm use pRHPYf16 IIF’\P“EE“‘ Of Jmmpnogenic

Eﬂ'agljr__rém thefeof in the preparation of a medicament for boosting an immune response

to an HPV 31 vaccine comprising an L1 protein or fragment thereof.

In another aspect the invention relates to use of HPV 16 L1 protein or immunogenic
fragment thereof in the preparation of a medicament for boosting an immune response

to an HPV 52 vaccine comprising an L1 protein or fragment thereof.

The present relates in one aspect to a vaccination schedule for protection against HPV
infection or disease, the schedule comprising delivery of 2 first HPV vaccine

comprising an L1 protein or immunogenic fragment thereof from at least HPV 16 and




E7 or E8. In an alternative aspect the vacci ne may

| ack an HPV early antigen, for exanple an antigen

selected fromthe list consisting of HPV El, E2, E3,

E4, E5, E6, E7 or E8. In one aspect a vaccine

conponent of the invention is trivalent (contains an

HPV- 4, | . ' r eni c .
Ie §REAE0]

0880 AR WIEK b e Ol B RO i

t ethe BP¥] rend HRY 88 Lucerponeats ot the Hiest wvaeoienand which second

pent aval ent. In further. aspect the vaccine.is

o OF gitprisps AEY brofeiiet imurgeiye fraggadhifigieor o atLeast one

hephavatagehic HRV gpe.f irthisespeatsglakd invbrtiov aieCdofighohénts of the first

octgval ent. Hi gher order val ancies are al so
o R roraisgien s datned iove ot e TaeRa S emeorer By of
| SexafnpleCMs Firdt BPVAYS de @Bfiver& midht édd@fiise PRV VAV 49 kntigens,
~at | east hexaval ent, or at |east heptaval ent or at
I

eliile the-tegond wseingorhe delivgred orppyisehHE Voli§@nd &0 Ve 1 §-miigens.
types. In a further aspect the conbi ned vacci nes of
the invention conprise between them Ll protein or
i Mrhsryaerdngs of theapjerhenscanipdditionalkyrcompiise, Bvith@ thy consgainig of the
or; di f t . [ i
o TR ERER LR UnIES 1S L e s Rl pes
si(gsi HP¥ 3nBPy3Si3RAPASH .52 156,58 56§ 0 nlon typevle. g tpenhd) b/
c icular it is preferred that there
[ %@Q%f‘%ﬁ%ﬁﬁ “rel evant interference between HPV
antigens in the conbination of the invention, such

1 i [ f the i. ' . LS..ab
o eI Fp SRR BB T Breteey i e Ryl Sefu?

Hiéypeg presény fxethe vagiresent ed in the vaccine. Suitably the-
I mmune response agai nst a given HPV type in the
conbination is at | east 50 % of the i nmune response of
t ISaiitalsiq 8achNRMifke/ip CapablR@IT pFRetSivh 8ghihdd dicidesitintebtion for HPV
preferably, 100% or substantially 100% For responses
t SYRER BT Be XPRM9PY 18, the conbi ned vaccine of the
invention preferably stinulates an i nmmune response
which is at | east 50%of that provided by a comnbined
HiReident andpogsistent gervicaliafectinn qradefined ieExampled. r esponse
generated by the vaccine of the invention is at a
level in which the protective effect of each HPV type
i Suiatly pachyaeqine 1y papablee netactiap eganst eviglogialiabnorpaliees
&P : e j I e [N
g? ia er pr e{é ﬁfﬁﬁ?ég:@%ﬁ%(gynsa’ﬁxggﬁﬁﬁb%w? §¥£‘§§S’?‘%Cﬁ@ h%mtably
ofcuasad by bahys nat pespent srethe ivacoine| suckaotf Vi, ¢her 3t , and
di sclosed in (for exanple) WX031077942. \Were the
vacci ne or conposition of the invention conprises an
i irhpnaigienocproteinafigaparents dfont ddditidnelHR i itypeb ban benmeluded dinthe
f r\rg&%n(}f%lquveﬁﬁyn, Ls{u;hI ar;%l(nlilxquets r(#lrb%fat}c'uﬂ?ﬁw 5 and 8) and types
associated with genital warts, such as HPV 6 and 11. Types 6 and 11 are not

considered oncogenic types herein.

In one aspect the vaccine can comprise HPV L1 protein components,
preferably as virus like particles, in different amounts. In one aspect, HPV 16 and
HPV 18 VLPs may be provided at a higher dose than other oncogenic types, such as
HPV 33 or 58. In one aspect HPV 16 and HPV 18 L1 only VLPs are provided at 20ug
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del etions, substitution, or insertion nutants of LI.
Such i mmunogeni c fragnents are suitably capabl e of
raising an inmmne response (if necessary, when
adj uvanted), said immune response being capabl e of
recogni sing an L1 protein-such as a virus |ike
p%% a&sle Sor mﬁr&muk@ COHEMIPY PALHs o4y b s 6 atlaNSwérl doRE, RL&H & 15 or
derived. In one aspect a suitable |nnunogen|c
rlﬁgﬂﬁﬁftd%’¢ forfymamuses capabl e of cross protection
agai nst at |east one of HPV 31 and HPV 52, and in an
aspect of the invention, capable of cross protection
agabm;aspb@tolﬁ thelinveation the rva@simemty 1nclyde aralhP¥ earkyrantigge.foc
HPV of ..cr 0 j
aggfgﬁ 1%% se gf?%ds gror%?g ns1st1 o%géﬁlr)lgb 1 EZ,;éi %ﬂ, E5, E6,
[ rﬁﬂmdﬁge fin an ﬁlmgama bspeon‘thé-lPMc:hS mdidohran HPY d:Bly améiger)) €or

asses ed b tr| s ip h n for. ex tL
E38lf p i s8psied oo posRling OBy B cBe ek puci s,

tQWRh@Spresent i nvention can be tested using standard

techni ques, for exanple as in Exanple 1, or in

standard preclinical nodels, to confirmthat the

Vag 6hd\Bpbdi aivaFBIMDRIpoSent SHihb HVeftid TTHRABANcBnthins an HPV L1
fra%nents include truncated LI proteins. In_one aspect

t 9k Iragrpery cheread fropehdifferen homsqnyaHPYmﬁ} b2 ﬁ!éihesasg?ré the
| Ra@iib RirafA R Cin 4 RBthbr 44pER e YAcdink: i€ erf;a\Iafelilfn R further

truncation. In a further aspect the term nal

t BEReetthe varcimsiphexavalenien a furfher asprchihic ivaccinsi is beptavabnt. oo a
E%ﬂ?ﬁlé LA?)@& tﬂ@vﬁ Q 2 cﬁ’:ﬂvgﬁnt #ig%? ofdgiav Ax10ie§ aIer 4140 éﬂ%}émplated

f nitn anot aspect t term na truncati on
r bpginedn ﬁm}@m&pgctaﬂnedfgcqinmmt IpiRttetr@valdnt, onheleast pergavalent, or

' Bt leﬁs??lkﬂeaieﬂtgo}at@?&gé{ég wjlgl{ttopSdea%?@c%aﬁé&&%r{sﬁcﬂonnﬁé

truncation reho m no aci rom
oloecagsipe ¢IP M typesHity 2 fitiee eppectdlee dombined vhalines wif tig invention

VBB AT B SRS P MR PSR R B .

PRINNEi 10641 fferkat HPV types.
LVPKVSGLQYRVFRI HLPDPNKFGFPDTSFYNPDTQRLVMACVGVEVGRGPLG
VG SGH 120

W%%W%WE%W&%ME GEI PR doBE NBKGSP
NPEpiEsmtly imRasy g msresieixabenyrorsARE eeppesentr &y pactiesay it

| W\ sterrédHhat there is no blologAall relevant interference between HPV anti E
PY LFFYLRREQVFVRHLFN VGENVPDDL Y KGSGSTANLASSNYFPT
mwtg@gatmn of the invention, such that the combined vaccine of the invention

N OHBY LR M el SETT

KFeprasertenhe yrcrge.Chuipbiy s/ ivmuneSrans el aEpiviiRG R YsNpe

VP PR omin T DR RE PR R R Y

4When measured individually, preferably 100% or substantially 100%. For responses
to the HPV 16 and HPV 18, 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 vaccine. Suitably the immune response generated by the vaccine
of the invention is at a level in which the protective effect of each HPV type is still

seen. The immune response may suitably be measured, for example, by antibody
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In anot her aspect the invention relates to virus like
particles consisting only of HPV 16 LI having the

am no sequence above, and to conpositions containing
such VLPs. The HPV 16 sequence nay al so be that

di scl osed in W9405792 or US6649167, for exanple,

2 e BRI, if EME Bl inicalt hARRElHRGAL oR1cal forl i BF 1B 8ay
at posi tion qU| valent to t own a as
asesponsetlishweldagwant Secoppad dlscrltmed [m(fmmaaaragb}awomm TR/
18 sequence is the foll ow ng sequence: (SEQ ID NO 2)
MALWRPSDNTVYLPPPSVARVVNTDDYVTRTSI FYHAGSSRLLTVGNPYFRVPA
CMMQIﬁ@accine or composition of the invention comprises an immunogenic

e En PRl T et Silable M AROEARIE FAgmEntS of HEV 11 melode tomeasions,
Plamaamwsmsswmwwm b RAR A FE M ET are

CKSRP
@e;falel":m (iEprereevPrbrosirartedbpaid
nse belr'g_g capable of rech%Dsu%an Llﬁ)rotein such as a virus like
ARHFWNRAGT TVPPSLY] KGTGVRASPGSCVYSPS

PYGDSI\/F RREl% /
pgately, fiory the HPV type from which the L1 protein was derived.

TSDSQL FNKPYW. HKAQGHNNGVCWHNQLFVTWDTTRSTNLTI CASTQSPVPG
QYDATK 360

FROYBRISREEY DY P leF OnONp ZerindaguByyl ¢GIRGIP LCRPANACRRERTTS

DSt it e RS B N AR R B AP ESE S0

4 iventipna capiable of eroperbtettm againstrtiotton rel ates to virus
i ke particles consisting only of HPV 18 LI having

t he am no sequence above, and to conpositions

C tmarither agpectaseiabié Msmunygenit fiagmertiof IPMAN id SapRbigwE 0@es
S gi §c| osed *{P \%9629413, whi ch may be suitably

t PIORERPL AL XEPe truncates are truncated at a
position equivalent to that shown above, as assessed

se auence conpakr E O her. HPV 16 and HPV 1
fotretion ghiglaphle hHVﬁ“P%eP’ﬁémg?‘?méﬂﬁﬁﬁ%{Qﬁﬁed’°r HPV 18

s umms&séearbyuﬁﬂs i hvinkl@s, FhES@Rblel 29 it PR ExWhple  t he
LI protein is from anot her HPV type then C term nal

truncations corresponding to those nmade for HPV 16

agghnildrly, dnﬁ'et@ﬁ%a@&né&sa%gordiﬁQQ@ﬂle %%Eht iVentidH cal FDQE&%&@ usmg

sequence al i gnnents. Shi t abl'e truncati ons of

extandardtechnpmpes for qamplssls IMe 1Ligpin smdamve@@wahmpdels
enovi ng equi val ent C
el B e 0

termn protein to those
descri bed above, as assessed by sequence alignnent.

B i R 858 ilatoh 1] GRS 1P pect e

truncation removes a nuclear localisation signal. In another aspect the truncation is a

C terminal truncation. In a further aspect the C terminal truncation removes fewer
than 50 amino acids, such as fewer than 40 amino acids. Where the L1 is from HPV
16 then in another aspect the C terminal truncation removes 34 amino acids from
HPV 16 L1. Where the L1 is from HPV 18 then in a further aspect the C terminal

truncation removes 35 amine acids from HPV 18 Li.

In one aspect the HPV 16 sequence is the following sequence: (SEQ ID NO: 1)
MSLWLPSEATVYLPPVPYSKVVSTDEYVARTNIYYHAGTSRLLAVGHPYFPIKKPNNNKI 60
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ATGICTCTGTGECGEECCTAGCGAGECTACTGTCTACTTACCACCTGTCCCAGT G
TCTAAAGTTGTAAGCA 70
CCGATGAATATGTAACACGAACCAACATATATTATCACGCAGGECAGTGCTAGEC
TGCTTACAGTAGGECCA 140
TCCATATTATTCCATACCTAAATCTGACAATCCTAAAAAAATAGT TGPACCAAA

CORek R PVER P PR FEFPDTSFYNPDT: RLVWACVGVEVGRGEPLGVGISGH

o e o7

CTGRRAC AN P RS o G e T T B PR RS A Y caaae 240

A@@RWAWWWBAGAVGBNVPDDLYIKGSGSTANLASSNYFPTPSGSMV 300
T ATPPAGGEY BATCOERTRATTROHILARYVDT G TBASLACAISHSEMAERCYRAT AG 360
AT%E"&G@%@T@F@@H’CKM@ADVMWIHSMNSHLEDWNFGLQPPPGGTLEDTVRF 420

CACAACTGTGT
?ETS&A%@C% % 4 @HMM%BWW an

CACCTATTGGAGAGCAT TGGGEGTAAAGGTAGT CCTTGTAGTAACAATCCTATTA
cceeTcdr epethespesrectihe invention relates to virus like particles consisting only of

3
LIV I0EAMITAMMARRIS Sdrldie abeveibaetmpestidal Lidintg e
TTHIRST GCTTTACAAGACACT AAAAGT AATGTTCCTTTGGACATTTGTAATTCT
ATTTGTAAATATCCAG 700

ATTATCTTAAAATGGT TGCTGAGOCATATGGOGATACATTATTTTI | TATTTAC
GTREEIATARNTGET n7iF@lso be that disclosed in W09405792 or US6649167, for

AL AR G A AR A R SAAT S GRT AT S

TGEEGET THoAAGROET ATy seONGEAEATpaEdnl CCTACACCTAGCGGC
TCCATGGTTACTTCAG 910

ATGCACAAATTTTTAATAAACCATAT TGGATGCAACGT GCTCAGGGACACAATA
ATonddspdds thcIBBG1 9 8&juence is the following sequence: (SEQ ID NO: 2)

AT A AT LT AT R ACTA AT AGARAALATE CTOT,,

AWWWMW@W@MTG@TW
G,gmipqﬁwmsgq\Qz@stvovKQTQLCILGCAPAIGEHWAKGTACKSRPL 180
ELTGDA AVIERY FTFAE LA DADIENDAT AT Az40
Tmﬁmfﬁ@F%BﬁbmcnwppswlxcmmRASPGscwspspscsw 300
T@gﬁﬂme@amﬁmggma@@wmmm@@ﬁﬁ C | Tago
WNVDLKEKFSLDLDQYPLGRKFLVQ 472
ATTATGT ATTTTGGGAGGT TAATTTAAAAGAAAAGT TPTCTGCAGATTTAGATC

ACTTTOCACT O A& 000 eV il eI 16 TRIAKe phiefes cBnsisting

anot her aspec Avention relates to Vi

pa)ntyl o IHRY thhEhatngthe aming sefuehiEdabo8d, ahd tdmmmgubima:ontammg
ar, e ﬁlt?quence encoded by the sequence above, and to

conmposrtions containing such VLPs. Nucl eotidic

Sequenéa aliérndtiverHRM &8lsdquedice dndiscddsed WO BHE, Whichiday be

6) . . . .

i T SR SSRGS AT RO OACEICRI Y 0

GekaMaPabbT & hEARERed By sequence comparison.

CTGATGATTAT GT GTCTCGCACAAGCATATTTTACCATGCAGCCAGT TCCCGAT
TATTAABHET HEMARand HFV 18 sequences are well known in the art and may be

TSR UL GHHR prelftinheftlddST CCACGTAATAAACAGECTGTTCCTAA
GGTATCCGCATATCAG 210

TATAGGGTGT TTAGAGTAGCT TTACCCGATCCTAATAAATTTGGATTACCTGAT

TCTACT /W}%Je%éﬁ &&9 fr ther HP
CTGAAACA T O AT RGP R 3R S PP Sepeues
A@;@M@gﬁgﬂm@@or HPV 16 and HPV 18 may be used, based upon DNA

W%}g@TMTMATT%T@TACA@AAGT GCTCATGC
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ACGCAGGATGT TAGCGATAATGT GTCAGT TGATTATAAGCAAACACAGCTGTGT
ATTTTAGGTTGIGTAC 490 14

CTGCTATTGGT GAGCACT GGECCAAGGECACACTTTGTAAACCTGCACAATTGC
AGCCTGGTGACTGICC 560

TCCTTTGGAACT TAAAAACACCATTATTGAGGATGGT GATATGGT GGATACAGG
TTATGGGGCAATGGAT 630

TTTACTACATTGCAGGATACAAAGT GCGAGGT TCCATTAGACATTTGTCAATCC
ATSniailaAvixifeiichsGE, Rﬁ@xample HPV 31, HPV 45, HPV 52, HPV 58, HPV 33

ATEETA@T, %TEQ TGFCTn%TEPec removmg equiva entcéT ennel’-rrlll-rp-le-ll:c-ll-dl;ls of t e 1

TGRARGACHEE JECR EACREEARSTCITATERRHEAIAGAGRACCT ACAGA
CCTATATATTAAAGGEC 840

ACTAGCGCTAATATGCGT GAAACCCCTGECAGT TGTGTGTATTCCCCTTCTCCC

éﬂ%ecﬁ%ﬁﬂ %%L%gl& of Truncated L1 from sero%e 3 l(SEg ID NO: SE

CATAACAATGGTATTTG 980

TTGGCAT AR T R TG T Gl T AGT ol AT ARG ACC I LA ACTRATTT 7°
AACATT mcmww&'ﬂﬂATTATCACGCAGGCAGTGCTAGGCTGCFTRCAGTAGGCCA 140
ACACAAAR T BET G A ACAT R T G T O AT ARG M ARECACTAYAGT 21°
AGACAT @TwwcTiofﬁﬁAc CAGATCCAAACAAATTTGGATTTCCTGATACATCTTTTTATAATC 280
ATGATT R R P T T T T T CAGT T ol AT AT TAGT T ARG T A ST TA 5°
T GT CATAWWR@HI&{‘WTWTTTGATGACACTGAAAACTCTAATAGATATGCCGGTGGTCCT 429
TATGAATAET RETATAT TCEA) ' CTCCACERECTAC
T ACAAGW?—TAW%AAAGGTAGTCWGTMMTGCTAHACCCCTGGTGATTGTCC 860
ACATATEGF P AN AT PELTEIT ' ‘
mmmwAWGTMTGWCCMACAWAAmAmGTAAATATCCAG 700
CAJATGﬂTAER?ﬁMﬁﬂ%FFPﬁﬁ§ﬁ?H?FW3&3ﬁ?¢$@£ﬁﬂﬁ%ﬁﬁ??ﬁﬂfﬁtceT”
ATTTGGATCERXTRTCE “AFIEETES ' PYAEST

anot heFC%WGCFWfGﬁVéﬁFTW“WF%f%?FS“WWWG 10
par t i cPESUIRST Y M BRTSA e FIS T A APATHASAT MG T T5ERe 380
am no SBHAEATETEREGHER Y LHETETIANCERHOVECTS AT Po 1950
conpos M PO CHAT P HF G S U T AP TTA R TEI A PIT Er T sr - 1120
f r agme B T T RE T TR T P AT M P A PR T O TFAT FAT A P CASFATE AR ECC 1130
f or m of AT ST TP BT ET R PSR H T AT AFE T ISP A G TidGe 1260
LI pr of BFiRA M PR R TEFATE I S e i e PR E H CAATIEATIPAT T IR pAC 1330
pr ot ei AT PETASTIFICEASFRAATTT PP SETREFAFPCSYHCr us 2400
i ke p&PTETETXRAP) . In one aspect HPV VLPs nmay be 1419
used in the present invention. HPV VLPs and nethods

for the production of VLPs are well known in the art.
VlliPsndtlqu lagprld the Mmventionaeiates otiag like pantitiBecdnkistiironly of HPV

o] Jy L2 structural proteins of the_ virus see
P YRR il 0 e e B B8 sSiNgo Eba v And to
US6mB8aH8 tonthidg @iloh/ BB, EP 595935. Any sui t abl e HPV
VLP may be used in the present invention which

provi des cross protection, such as an LI or LI + L2
VLP. Suitably the VLP is an Ll-only VLP. VLP formation
can be assessed by standard tEchnlques such as, for

S(SE D Ny

scatteri ng

ATGGCTTTGTGGCEGCCTAGTGACAGTACGETATATCTTICCACCACCTTCTGTGGCCAGAGTTGTCAACA 70

CTGATGATTATGTGTCTCGCACAAGCATATTTTACCATGCAGGCAGTTCCCGATTATTAACTGTAGGCAA 140
TCCATATTTTAGGG TIGTACC TAGTGGTGCAGGTARTARACAGGCTGTTCCTARGGTATCCGCATATCAG 210
TATAGGGTGTTTAGAGTAGCTTTACCCGATCCTAATAAATTTGGATTACCTGATTCTACTATATATAATC 280
CTGARACACAACGTTTGG TT TGGGCATGTGTAGGTATGGAAAT TGGTCGTGGGCAGCCTTTAGGTATTGG 150
CCTAAGTGGCCATCCATTTTATAATARATTGGATGATACAGAAAGTGCTCATGCGGCTACGGCTOTTGTT 420

ACGCAGGATGTTAGGGATAATG TG TCAGT TGAT TATAAGCAAACACAGCTGTGTATTTTAGGTTCTGTAC 4190
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The VLP may conprise full length LI protein. In one
aspect the LI protein used to formthe VLP is a
truncated LI protein, as described above. 15 VLPs nay

be made in any suitable cell substrate such as yeast
cells or insect cells e.g. baculovirus cells, and

t echni gheemricOfordkcRadcRictRitr@f e e rcalcRr PR AT RO ETEY 560
t he ar tecrrréddbdiradfadlBAh 306 TcddS Ol HEB AR R  rrarcbiRcanTccar 630
626176 2BAcradtetif2ARRAccr @Rl cAr Bk RAARGESTd SR8 AmrdRe 700
ent i r e xGRRtRDh @it eh-REAREHORH RGN REEHEH-RY 10
r ef er eRgRicacaMrRRaRIrEcS YL ARIcYo RIS Y A SRR Me@Nd ¢4
r eass e plthatodrBeitBctiiRS ccciBlab Ao Alardd b @Yr Ak Qb M ra 910
st abl e ARAAQEDPHPIRRROURPRRIAL IRV UG MLRrediMere 560
exanpl %GGCAm@éTmy’rG%tAm‘é‘l‘AﬁTG&%AW%&HAR’&IBAA%TATGTGCCTCT 1050
Di sass giblaar é@&ﬁ%ﬁ%ﬁmkﬁcﬂ&@mmmfmm &m 1120
Type l Aéh#&A%ML%CABﬁE;GEFQJI‘Aq&MMMG )Q.;G G JI'AI"I‘ 11
72(1) : 3dedorncl B fdhRESoch A G RS fﬂ ﬁﬁé&@ﬂb' Y 1260
of " ec Qahl AR herbdrai ok M&MM@&& AR -

cells " r A ce 140
VLP' s, i ﬂw%h’%’%,r’g 6245’8‘!6!38&%61543‘50 e%é“??’%‘ge%“% °

di sassenbl y/ reassenbl y processes for making HPV VLPs.
In one aspect HPV VLPS are made as descri bed W9913056

Ofn uﬁﬂ%aﬁﬁ& thd 19 edtiod rbihtel RAviIR ViREpAANIENsREnEMPbIELY

wi th an adjuvant or imunostinmulant: such as, but nhot

| Pl daving the@@%lmd’eml%e enqeded by the spAUSRRF abave, aed tnd

NeSmpéMkticns cObihvglhatewrLgf |ipid A saponins and ot her
reagents capable of stinulating a THL type response.

It has | ong been known that enterobacteri aI

' rme PO bYoiah 6P akHE sffﬁg)mﬂe idh rgss} @&%nalﬁl I?ltm gfa fusion

he | nune system al t houg |na van
bemﬁel@.umlmﬂt fusipn of the Lilmroteinefifhelc? or. an/badp pratoini C
derivative of LPS, nonophosphoryl lipid A (ML),
produced by renoval of the core carbohydrate group and

t e BRYSphabeirt is suitablyan theefdun bﬁge@m}nqlan wn&saliﬁmmdha(é/LP).
Frhsrt FREoY by By s ey BRe Y Kffnd
Puiethodffmr fhe, prodGctigl OV MHsQre wal dndiﬁﬁmttl‘i@arf OoVLPy/ypigally are
S%n%&ﬁéiéae f.'rorili ?he(il_{zand%pgogl!y LFi_structugl_| proteins of the virus, see for
example W09420137, US5985610, W09611272, US6599508B1, US6361778B1,
EP 595935. Any suitable HPV VLP may be used in the present invention which

provides cross protection, such as an L1 or L1 + L2 VLP.

Suitably the VLP is an L1-only VLP.

VLP formation can be assessed by standard techniques such as, for example, electron

microscopy and dynamic laser light scattering.

The VLP may comprise full length L1 protein. In one aspect the L1 protein used to

form the VLP is a truncated L1 protein, as described above.
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H HO1VH1 ~ OCHI1HNOCH 0 3 O O(dit)to /
460 HLo' 01 & {s O-ti)to=11t t f i fititolH
C(M10 & ( O' O CHs A further detoxified version
of MPL results fromthe renoval of the acyl chain from
the 3-position of the disaccharide backbone, and is

C a{lhﬁgm)g)f B: fRacH aﬁ&ggltabi@&ﬂﬁ o QLA ad ylegét %?/lﬁt 3 énsect cells e.g.

[t can puri f preparwe
nehah‘ulﬂ:glrus egligtand tesh@guesifoppreppmationtof Mi.Ps afeer e hiomvail is the art,

arifeh A5 VDot BR T BRI s GERRHT S hesPeck iy
of re8iDenlvBY thérsin, thetehBrefoontents of ehich ard ereby i@ypdigedbsfdrénce.

particle size less than 0.2min dianmeter, and its
nmet hod of manufacture is disclosed in WO 94/21292.

AQVERS! arefsoitably ﬁhdl@lb}ﬁd@ﬂﬁ@ﬁl:ilﬁ EftOre SRR EAPIN ASHBRI(AY, whicRicth A
and a ,syrfactant ve been described in W9843670A2.
THRIOR fos moss S*?‘?lﬁ %@?W%ﬁ%%@ap&&mms Y&PvEgiesample,

beMtostay s2be q199sn QdAﬁtxtaﬁ@DQﬁs%lﬂ? Sn®Redsbéntly 68AGMan
i nvention _gmeérl Rurified and processed from bacterial

sdiptliogavigys nEFYs\Jike Paxtisley im¥iged JsYiselagy 72(1): 33041,
eXRERIRs mela@ﬁsel%s]é, ﬁa@wmwr&on&mm Lé\[HpS« PeoER Rthed

in RRbi et at 19 supra), ‘and 3-0-Deac
mfrfmp Hseqs Kelksyin ogsler m qi:m;s B h@mygeannplpdemraﬂ!en e ¥8Pisr om

g %ds(ﬂlaﬁ@USlS@ng? H&gnﬁéhl?a%{rﬁﬁ)%pe%&mﬁ%r&%sses for

4912 pur i syn
| impakpes FB¥ O Sr | des have been described (Hilgers et
al ., 1986, Int.Arch. Allergy.| mmunol., 79(4):392-6;
H | gers 17

In one aspect HPV VLPS are made as described W09913056 or US6245568

The HPV L1 the invention may be combined with an adjuvant or imunostimulant
such as, but not limited to, detoxified lipid A from any source and non-toxic
derivatives of lipid A, saponins and other reagents capable of stimulating a TH1 type

response.

It has long been known that enterobacterial lipopolysaccharide (LPS) is a potent
stimulator of the immune system, although its use in adjuvants has been curtailed by
its toxic effects. A non-toxic derivative of LPS, monophosphoryl lipid A (MPL),
produced by removal of the core carbohydrate group and the phosphate from the
reducing-end glucosamine, has been described by Ribi et al (1986, Immunology and
Immunopharmacology of bacterial endotoxins, Plenum Publ. Corp., NY, p407-419)

and has the following structure:
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et al., 1987, Imunol ogy, 60(1):141-6; and EP O 549
074 Bl). In one aspect the bacterial

| i popol ysacchari de adjuvant is 3D-MPL. Accordingly,
the LPS derivatives that nmay be used in the present

i nvention are those imunostinulants that are simlar
in structure ﬁi%that of LPS or MPL or 3D-MPL. In

anot her aspec oﬂ\phe present invention the LPS

deri na « be'CHa 3§ylated nonosacchari de, which
s a y gpove strycture of MPL.

H (H98 A revi RwH+% \
phar macol ogi ca {1 Vi i Mg, Phytonedicine
vol 2 pp 35&c”386 iHs o 3

ani mal ki ngdg Saponl Care note‘ fi'

col | oi dal soO ions in{wate whi ¥ oam Shaki ng,

and for preéilpitating IesterAQ'Hhen shpa®lins are
near cell j ‘ ihe' eatle pore-|ilkkmetructures
in the ﬂ!ﬂpr (se th nbrane bur st .

Haenol ysi gemy s is -edunple‘ thls
phenonenon whi ch KSHsuepr oper cer t'e ‘but not
all, sapont ' are kn as adJ in
vacci nes for systen1c adn1n|st Yion. Th adj vant
and haenol ytic activity of |nd|V|duaI ‘sapofi ns S
been extensively studied in the art (Lacaill oi s

and Wagner, supra). For ‘exanple, Quil A (deriv&ag from
the bark of the South American tree Quillaja Saponaria
VoA Furthyr desondifidd eectiororfMPh ecsabi from altecremiogal of thedcyirchbi® from

5,05 40 a " Saponi ns,as,vacci ne j WV s",. Kensil,
QT pBir e FEROPAR L AROPAC Bad13 o' B RG0S
( lncﬁ'l)opﬁnstiﬁjryld[]ﬂd ERBDJ\'JBE) Ztétﬂn Be libunﬁﬁailﬂ lpfcl;ilhl%ﬂ ®y the methods
ruct.u e Sti atin exes
C BB R 217 DA Sy WP eriek Bl clofs the pRbEgrasion of
h almmkphbm lipidda,hay 8-(raeitylasdatishté theregpnUf act ure of
vaccines (Mrein, B., EP 0 109 942 Bl1; WD 96/11711

WO 96/ 33739). The haenol ytic saponins Q521 and QS17
( HPhfabte Forfd SBII-MPat ik ﬂﬂﬁne rmBtiah eﬁ)ﬂshﬁ‘iﬁv#ﬁ@%@ma}l particle size

descri bed as ‘fotent stem ¢ adjuvants, and
neIsh yn 821 ltsonethcsi ofinohfaclrt is msuSsedFratVéat

'“@45’1 7A§ﬂ&: ?&mﬁﬁtﬂgnf}?‘ %dno% glhorile@ O‘P J& ghd a sur%actant

have been use emic VEcCIm
i havalen ﬂm@dderWQwiiﬁvm ot her plant species such as
Gypsophil a and Saponaria (Bonford et at, Vaccine,
10(9):572-577, 1992). An enhanced systeminvol ves the
c Orb baadriablipapblyaacebharideaberieed ddpivantétoey foxmilhté@irathel a

RS h LS RS arlor e, o nat o Of v
sources, or alternatively they may be synthetic. For example, purified
monophosphoryl lipid A is described in Ribi et al 1986 (supra), and 3-O-Deacylated
monophosphoryl or diphosphoryl lipid A derived from Salmonella sp. is described in
GB 2220211 and US 4912094. Other purified and synthetic lipopolysaccharides have
been described (Hilgers et al., 1986, Int. Arch.Allergy. Immunol., 79(4):392-6; Hilgers
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WD 94/00153, or a |less reactogenic conposition where
the Q521 is quenched with cholesterol as disclosed in
WO 96/ 33739. A particularly potent adjuvant

formul ation involving @21 and 3D-MPL in an oil in

wat er enul sion is described in WD 95/17210 and use of
thls V, t f i

gt s o B (D, ARG Rbe 57 0 380 BYEY PR omsei
tHﬁt&nabqppdymﬂﬁﬁmdemauumns3E&Nﬁuyanted Wi th
detoxified lipid A or a non-toxic derivative of lipid
A, nore suitably adjuvanted with a nonophosphoryl

| | Mécdrdingdy, tRELPS adrivativdshidt @y be hBedOil ehesiBRat intddion are those
vacci ne addltlggally conprises a saponin, for exanple

QaBmUnPHigHets daeare SirRlar MoYHEARE tp dhpt QHERS POMBL 1oy 3D-MPL. In

C BB RBe Bf Bk presEntWleRiorPiie ILPE ABrivalives mRYy BS&MNcylated
invention al so provides a nmethod for producing a

v dBenoseechaside yvhich Hrp subpepionde s abpye sechire of MBlept i de
of the present invention together with a
phar maceutical |l y acceptabl e exci pient, such as 3D MPL

Adeponinmart tavehiporieasaidle Dvbpisnydand Wagnkud ed 994 dersmiewiaf the
ari)l%ﬁ@%&h A I)Méoq%él&ﬁ] actﬁr ro‘flls nind B n{eﬁxéﬁ‘fgtv'op gp 363-

€ non-i1onic deterg as the oct oxyno
r&$6) ﬁewqrm)s}aea stgrbdm tlmstpenesglaeosdkes ptidelyedistributed iy the plant and

oct X t hoxye ol,(Trito
b o e sk O SR AL nos Rl o P A il
Soymclafodmlmmlshals@ tsd ﬁur ptﬂamlxtammiotbsﬂml [ waen sapanﬁsare near cell
descr, bed herei artlcular sod choI
oIS L i ma B it ik Perlfonel VR e
| NiveditirrRo Bursf. BlaBMbFhik ONergMFGUytes @ésan@aﬁiﬂe,of fis ﬁtﬁrﬂomenon
XaﬁngéTmeen 80_and sodlun19eoxycholate whi ch may be
s PrgPeRY shearsingtingtL s3RO5MEat i on to provide a
suitabl e vaccine. In one enbodi nent of the present
i nvention, the vaccine conprises a vesicular adjuvant
f RAROMBN IS KNAVIASAHIIVARS BHEPEResdPrySteicadminmtmation Then

L%%udﬁ{t 'aﬂcﬁﬁde\’tﬁ)lyticr&cﬁ\mysbf ih@aand sify ﬁlr@%ﬂﬁéﬂ tcxtenswely studled

formul ati on suitab y onpri ses a uni | ar vesi cl

C Wl@l(wmlkmwa@ﬂdﬂf agnpe gaparg). ot ¢xgmpleh Quid elderived from
¥
S %éu%h& Jf Lﬁ@g&ﬁh Wc&ﬂ t?é ?ﬁuﬁilﬁggg@gjﬁ Mo Vgcﬂl(raeﬂ'&ﬁons thereof,

whereln the saponi n and
agesotssaibed inI$ 5,058,54@ ansk hapohing ashviaecine adinvahtstiKensil, C. R.,

bi n S |t

G HEL Thes R LRk 108 P2 ASHH S8 hnd B B30 0B

d Particalaiesgpctwtes temed tinenne Stimulafing Sahplekel] (M(WIS] comprising

1.t,0 1,100 [ [weight, .and in o

2 Spid P bl e e e e G o o ki

f @viordig B, CBPSO B0e342a3ic WO 06/1i1 11 IFWO 98337831 The hdeh®lytic

d Is:asp%lm%g rSgl and &'EWH{IlLC purified fractions of Quil A) have been described as
potent systemic adjuvants, and the method of their production is disclosed in US
Patent No.5,057,540 and EP 0 362 279 B1. Other saponins which have been used in
systemic vaccination studies include those derived from other plant species such as

Gypsophila and Saponaria (Bomford et a!., Vaccine, 10(9):572-577, 1992),

An enhanced system involves the combination of a non-toxic lipid A derivative and a

saponin derivative particularly the combination of QS21 and 3D-MPL as disclosed in
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i ncorporated herein by reference. Suitably the

vacci nes of the invention are used in conbination with
alum nium and are suitably adsorbed or partially
adsor bed onto al um ni um adj uvants. Suitably the

adj uvant is an aluniniun1salt mhich may be in

c ' j hosphat e
rSOLATRS. ot Feb g n et ThEISTH FRRonds S
C ahiblestadol andiscldsed irBWOMAE/33739al so suitable. I n anot her
aspect of the present invention the vaccine conprises
the conbination of HPV VLPs with an alum niumsalt or

WA Parfltuladwipotétit diusat tonhuﬁaomvolvﬁ{gmsm A 30NV O a6 8l in

is suitable as the al unini um sal The vacci ne nmay
al YT CoIIgTSIE d&‘icuPﬁddPl%)@éf 13%10a¥flslm5ﬁ pitkiscaditysud famzssancaspect
Storlelihwglion. | N anot her aspect the adjuvant may be a

conmbi nation of an oil-in-water enul sion adjuvant and
3D MPL. In one aspect the oil-in-water enulsion

C 9’[@5&?‘%& A on M{Hﬁﬁ@c}? e C&ééent iﬁ}/eﬂﬁﬁﬁ meréig% eda vaccme
emul si fyi'ng agent. e vaccl nes of the rnventlion

b@dijwq':dj'ei!h stoxified bpid A qrarﬁoattyxioﬂeni\caﬁve of kipid A, awre sultably

Olafhuvdlfild Wi xn{os%& a@’%&]\ﬁgﬁg%ﬁmfé\z R gfcal

aneous nal ),
|ntraveneous i ntranuscul ar, |ntranasal subl i ngual ,
rader 0Si tor ti.on

su 1y the
TR PR e e Aoy GRS eindds = sBoRB PRS2k ¢
ot her HPV antigens or non-HPV antigens. Suitably
t ese non en rovi de tectjon ai nst
e aipes MedoiaBR B4l spmytes ah o vals drogagethe
s pfabemmhﬁmﬁsso FFovidseXmithédifor pleB¥eing B vadeRi rmaldiokl V-
W artlcularlg grefer t hat the vacci ne conprlses gb

o FOPRSIRE LGNS Reptide ofdhe prasent inyentiondogether pith a

gﬁzﬁhﬁ@euﬁl&ﬂw a@@?)tabm'éﬁ:ﬁy%t Qicedapistprbot h HPV and HSV.
The dosage of the vaccine conponents will vary with

the condition, sex, age and weight of the individual,

t RARGHIIbS &i&ts ‘irQH'tb@ lﬁebgshehﬁé 8& if v (B hpﬁwgbﬁ

quantltyrra aso e varl enu
t §gsenlingeithaiprention énclisle noerdanid detesgentasuch m)@m octokynols and

b PEIGLBRIFINE et of SesBRRRNRICE, Bitab R CLADRERGLY
c bolpethensthind (Oripg X100 amd]pd&@gyethylenﬂ eorhlsqmndmoﬁleaﬁg’,rween
each.VLP a furt

S0 RS g G B R ae¥hed P e spdiom

SQeodehogate d:&gurodéinxgclmtate? Olthus, in one aspect of the invention a
formulation comprises 3D-MPL, Triton X-100, Tween 80 and sodium deoxycholate,

which may be combined with an L2 antigen preparation to provide a suitable vaccine.

In one embodiment of the present invention, the vaccine comprises a vesicular
adjuvant formulation comprising cholesterol, a saponin and an LPS derivative. In this
regard the adjuvant formulation suitably comprises a unilamellar vesicle comprising
cholesterol, having a lipid bilayer suitably comprising dioleoyl phosphatidyl choline,
wherein the saponin and the LPS derivative are associated with, or embedded within,
the lipid bilayer. In one aspect these adjuvant formulations comprise QS21 as the

saponin, and 3D-MPL as the LPS denivative, wherein the ratio of QS21:cholesterol is
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For all vaccines of the invention, in one aspect the
vaccine is used for the vaccination of adol escent

girls aged 10-15, such as 10-13 years. However, ol der
girls above 15 years old and adult wonen nay al so be
vacci nated. The vaccine may also be admnistered to

[
rBPRCL 8100 R AR RO RpEeRB br Fisylat MRS Yuch
andjusant (ommy ktiorearadesciibéd in ég’a& §22e83M a2, thekdisdlqsanemé which is
L act d the vacci ne of the invention is
ug‘ﬁafp%a %’Jﬁﬁlﬂg?g ®s. In one aspect the vaccine is

delivered in a 2 dose reginme, for exanple in a 0, 1

n1 egi ne or 6 nonth reqi.me respecti.yel The
bl Shemeg pf e RO TR PR Sty aldrinn, and
l Eﬂe%ﬁitdb%a&ﬁib@ﬂ oEpirﬁalIbﬁhd)i&B&ﬁont@ hlﬁhmﬂ&n]aﬂju)éﬁﬁé Suitdbly the
one aspect the invention relates to a three dose

vadievanbis anplugipim itovhigh gyspbejn epmbingtion with 3 MELasigh as

S ﬁﬁﬁﬁ}quﬂﬁ‘)ﬁﬁéﬁﬂﬁte%@ 3PP, eﬁﬁﬂlmﬁlﬂl@n xide, SdnSIRFREmbination
vacci ne bein different, followed by a third ‘vacci ne
cwithaDVIRE 1o#leo swtablsr e or all of the HPV el enents of

the first or second vaccines. In one aspect the first

and second vaccines are conpletely different with

r bpetier aapetttlwéﬁﬁwsw ipenponthn vaccifegompriseshegonsbifation of

ﬁ%’ &gﬂ%hrﬁ.ﬁn Ut &r%ﬁ{ %tah%mh?’ sat0+3 Mﬁw&%
protern con vaccCi ne nay consist o

amglirie ﬁsumablqazsahealnmmmm kalt.d vaccine may conprise

LI protein fromall 4 HPV types, HPV 16, 18, 31 and

45. I n anot her aspect the invention relates to a three
dDbevaceine nag alsb Rompiiehalirhinlfuneoaiialigiiniui donipdnd i\ stabiliser.
vacci ne and second HPV vaccine are delivered, the

first and second 21 vaccine being different, foll owed

blh shothl dsPedt ARCidfSant iy Beld doshb¥iR€i6h BarCAINinAv AL g NG6S
of .the HPV L] conponents of the first or second

vatieyaneand 30 MBLe I opeaspest Hie ajlipotater smulsion Gogmpriges a

VAeabsRab1e bl féroPihd a8 lchRUGHghB&tvacci ne may be
|'yophi |'i sed and reconstitutéed prior to admnistration.

The teaching of all references in the present
application i ncl udi ng patent applications and

a%ﬁn&ac; ﬁvexﬁ‘iroﬁ g"bg#)H)vL ah V& Me@i&%nﬁé’s such as
e erence. vacci ne ventlon conpri se

cwt@llmengwnM@QSWM m;dcad)wubqtmws mhgpsal (typically
M&H‘a F}fﬁﬁ'ﬁ\%en%ust i*ﬁﬁ»mhﬁ‘s}éﬁ u&&nSJSAg %tﬁﬁ:gluﬁ in @%&Haﬁd via

essen or consi s onen
tﬂpmSlWaCCI ne' as used in the pr esent i nvention,
refers to a conposition t hat
Optionally the vaccine may also be formulated or co-administered with other HPV
antigens or non-HPV antigens. Suitably these non-HPV antigens can provide
protection against other diseases, such as sexually transmitted diseases such as herpes
simplex virus, EBV, chlamydia and HIV. We particularly prefer that the vaccine
comprises gD or a truncate thereof from HSV. In this way the vaccine provides
protection against both HPV and HSV.
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conpri ses an i nmunogeni ¢ conponent capabl e of
provoki ng an i mune response in an individual, such
as a human, optionally when suitably fornul ated or
adjuvanted. A vaccine suitably elicts a protective
I mmune response agai nst incident infection, or

e L R

b yw edgte thhe hratiedidP\hé ycimmstrm:m roneaed HPVofehd vaR6ink. STROW

descri bed respect, to th n I whi ch
SRy By plebBe eyt R nbmher oy Liee. B e dptey is of
d qhamloﬁmqffvmﬂle&amme @g&e@ﬁraw.ﬁdwmb%.aﬂ@ pR6@RYIEaEspoRse.

rper et al, the Lancet 2004
3@4@(@11)4790111/?9071166@56 PQMPpIFSEs Mﬁﬁpﬂ of h@hl‘flﬂ*j ineneeaspect 5-80ug, in

e PHRE bR RS, o VL1 M GRG0 B sk B e
atfurgier edpe@&rdiugyeuge 1049, 155@rpnegat i ve 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

| iIFbedil WRcineXsHahe MAEAHIA! B AR dsd{éét tﬂ@c’accﬁi@ Es‘TEEd fokhe vaccination
snears. The m xture conprise per O. dose, 20 pg

on peivlesqept gyrlsgeed 1G4S, gweh asp}Byl3 mrsmowpr Rider gals above 15
hah‘é/ Qlﬁtaﬁgi addif @oxﬁ@tpmag alRd bl Hnatdd) ThedaQoth 5 fﬂg%go o

0 | ace group was 1 nj ecte
oﬂdlam&fmmm wwwﬁsall%ma lap genormFipap e on efterfshigsacipllowing

Wk SRS LS G e dE serbik iR MRS DRGS EASTe for
afi@iVresncdr typest i on or di sease by the vaccine conpared
to a placebo group. Cross protection was assessed by
detecting the presence of nucleic acid specific for

v &ir oreLaspeshithe yactine dfimcisventioh cusedimotatemge malds.cont r ol
group. Detection was carried out using techni gues as
descri bed i n WO03014402, and references therein,

par driccaspent dhy vhaineriodelbprdiif b ¢ dambgﬁﬂepﬂ)i EinpMé in0/ 1hhth
and.subseguent det ecti on  of pes using a L|PA

sremgerdl ¢ quanth regime @WW%/WIH%WB regimg may Gcogiorate a

abooster ipectibR bit@fs ©110Re48 sudl 4r108)eds00y (1999), 37 (8):
2508-2517], the whole contents of which are herein

speC|f|caIIy i ncorporated by reference. Any suitable

R dHdspedithe M‘Ycﬁhclal% td%e'eefdage {4e6inelgh GBlchQRr Sharkiiy) a

DNA in a sanp such as type specific PCR usi ng
phrstreqcsing ﬁ@tww@ Yagping aigtdehyeyed, fhsdirgfand second vacine being

different, followed by a third vaccine containing one or more or all of the HPV
elements of the first or second vaccines. In one aspect the first and second vaccines

are completely different with respect to the HPV L1 components.
For example, a first vaccine may comprise or consist of HPV 16 and HPV 18 L1
protein. The second vaccine may consist of HPV 31 and HPV 45 L1 protein. A third

vaccine may comprise L1 protein from all 4 HPV types, HPV 16, 18, 31 and 45.

In another aspect the invention relates to a three dose vaccine, in which (for example)

a first HPV vaccine and second HPV vaccine are delivered, the first and second
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interest. Suitable prinmers are known to the skilled
person, or can be easily constructed given that the
sequences of the oncogenic HPV types are known. In
detail, the methods section of the Lancet paper is
reproduced here, for conpleteness: The primary

obj ecti,ve of .t hi s . se accine efficac
e e B pY Y b B BB RE T 508 ot Bty Bone
olf betHPY HPVerifiintsis of thetfimten ssoond hascthieand 18 in

partici pants who were initially shown to be

seronegative for HPV-16/18 by ELI SA 23 and negati ve

f O orkdAepecd (hkBra b 10 1IGGIR. vabsiGofoakat Mtieh) hRKdugN @& vaccine may be
i ncluded: eval uation .of vaccine efficacy in the
pixophilisecandecopstjtated pEoR to 2ARIEITaAN-wi t h HPV- | 6/ 18,

and the evaluation of vaccine efficacy in the
prevention of cytologically confirned | ow grade o
sdbataehing of allyelsranses i fhe nressnipppliation, inclugdipg patept applications

S GhAPRLE bAENHAGR RdGh 'ﬁﬂia- illi%l?t&(géd Rr(, ; b)oe. @Nd

hi stol ogically confirne Cl HSIL (CIN 2 or
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| BiSdeviét] catad cah@divsWnb 8RMEreIMPV @4Rsl t he protocol,

consent forms, and anendnents. men si gned separate

witten consents for study participation and

col poscopy. For those under 18 years, parental consent

aThe preseatinvertiod I8 AdWeddReriteld GhifharBépehErd eheaBildviAL BXamples which
There re two study phases: an initial phase for

vEEEYS (R AHYsHRAte Y SPBw- up that concl uded at month 18;
and a blinded foll ow up extension phase that concl uded
at nmonth 27. Wnen eligible for the initial phase
(rmont hs 0-18) included healthy women aged 15-

Example 1

Precise details of the experiment carried out are provided in Harper ef al, the Lancet.
2004 Nov 13;364(9447):1757-65.
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25 years, who had had no nore than six sexua

partners, no history of an abnormal Pap test or

abl ative or excisional treatnment of the cervix, and no
ongoi ng treatnent for external condyl omata; and who

wer e cytologically negati ve, seronegative for HPV-16

and V- 1 tibodl b (RS) d HPV- DNA- neg ative
oy sttty b b PR B B ard S ap 2 e Wi ipbived
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Werviht @efofed B?YEH’V PORRBY NI ©6r B%6r 1A bextiNGaftRMs Ad 4) had
the cervix, or hysterectony after enrol nent, were

eWPﬁFﬂIé“&%W%E&t|C|pate in the extension phase of the
study (nmonths 18-27). Procedures Each dose of the

bi val ent HPV-16/18 virus-like particle vaccine
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RIS g Yk B e 44 BB BRI a0 a0
Vv IMHS Thekplagshe groub evawirgectquieithu5080uoef aluminum hydroxide alone.
Spodopt erafrugi perda Sf-9 and Trichoplusia ni H -5
cell substrate with ASO4 adjuvant containing 500 |eg

aI'Ilhawma:mel'efﬁh‘aoy( (E.)apain& @ettdg chcehcHPY ligiee thas assessed, wherein

T B e ruprovBingacin bidigetion 3 %ﬂ?éﬂﬂ&%%’@%%@?ﬁasus@

5@&cﬁiegzoﬁi‘paﬂ:|:im1ﬁlaﬁﬁbb)@aﬁ@xl de per dose, and was
identical in appearance to the HPV-16/18 vacci ne.
Every study participant received a 0.5 nL dose of

vV @E6ds ?ﬁ)tétlhoﬂ was ef3essed byPddiRithg the preseRilof nudéid abid Spueifiitor
Heal t h-care providers obtalned cerV|caI %£F0|nens Wi th

a VARAYS oRcREeRiF (es Hihe ¥arsingesand copted] grpupn Dofestien wayqarried
%ﬁmugqemrqa&é AesdBBEPR Webo1 4B, aH&P&fe;%ﬁHes ek 09y

V' DNA testlng at _screenin mont hs 6, 12,

aRertiggarhynfor pemrsnrsify amplifigation e HP: dBEéopmé Aelispquspdejection of

f [
T BRe R B o AR B O RAPT, X B o,
Hﬁvummft@mmahyh{mmoghw’éﬁl 3?/\113) MSFZSID?ﬂBe#hmonamti of
B of PCR-determ ned
Eﬁgﬁ%hﬁgﬁﬁF%ﬂhg%?r “ﬁﬁtgé' Eé% b%ods sel f-sanpl i ng
ver sus cI|n|C|an dlrected bl0|OgIC concor dance and

OB Bt R SEE LR R, P R R pS U ot BPY TR H 4.

Teaam;ﬂh aondh ashipe sp&hific PERQkihg ﬁnmytsebagtjfc fok esHIHEV type of
oratio use of the 199

é&‘%{%@ (rjg‘?tﬁb? qu%:%% qpn @);E% ed person, or can be easily

constructed given that the sequences of the oncogenic HPV types are known.

In detail, the methods section of the Lancet paper is reproduced here, for

completeness:

The primary objective of this study was to assess vaccine efficacy in the prevention of
infection with HPV-16, HPV-18, or both (HPV-16/18), between months 6 and 18 in
participants who were initially shown to be seronegative for HPV-16/18 by ELISA
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Prot ocol guidelines recomended col poscopy after two
reports of ASCUS, or one report of atypical glandul ar
cells of undetermnmi ned significance, LSIL or HSIL,
squanous cel | carci noma, adenocarcinoma in situ, or
adenocarcinona These guidelines al so recommended
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byni&sﬁgatﬁﬂﬁﬁibﬁmmﬁhed (asmyand Mk UHK) aSB"ﬁrhanﬁecﬂ'uﬁtB&women for
40 (2002), pp. 979-983

probe_assay.. J Cin Mcrobio
b bl o cagy fiedy thyoughadverisemanty arpreXiaws peficigatipd in andfipV cross-
S@bétﬁmﬂ%ldlmmlbgm&ﬁﬁﬂat 6K PaleMeiwi@n INFLXEDecenibel VIBH

papi | l omavirus Tnfections in cervical "scrapes and
bi opsy speci mens by general SPF(10) PCR and HPV
gdiebeaehiofhe 32 studysitest an DalitpeRd yevieprhoagtiappgived e protocol,

i 3L B B, Wi U B e o
L.pmmmmmn ulroipppiopy. Eos thoge wsieF 18 feasy; parental/eemsénd andl gssent
%gg@lg?%l?i%ﬁmq‘%% ?bl%g*ﬁgi’ um manufactured by Labo

Bi o- e sw j k, Netherlands) detected
25 HPV genotypes (6, 11, 16, 18, 31, 33, 34, 35, 39,
4Theré3yerd Byo stddy phasesSdh, infhid] pHase fob GaccBtion &fd, folk®w-up Bhat

aon B s s ey P e Pt O S o

seimili 27e PCR-reverse hybridi zation |ine probe assay

for detection and identification of anogenital human
Ionavlr J din Mcraobiol 37 (1999),
Hemersaligbio oy theuitial aitsa (renthads! Hssiided Bealipy rgsmen aged 15-

25 years, who had had no more than six sexual partners, no history of an abnormal
Pap test or ablative or excisional treatment of the cervix, and no ongoing treatment for
external condylomata; and who were cytologically negative, seronegative for HPV-16
and HPV-18 antibodies by ELISA, and HPV-DNA-negative by PCR for 14 high-risk
HPYV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68) no more than 90
days before study entry.
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enzyme i mmunoassay was tested by type-specific HPV- 16
and HPV- 18 PCR HPV 16 type-specific PCR priners
anplified a 92 bp segnent of the E6/E7 gene and HPV-
18 type-specific PCR primers anplified a 126 bp
segnent of the LI gene. [MF Baay, WG Quint, J
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Anal yses included HPV-16/18 DNA results for cervical
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fgr assessnent of _|n(1:Tu og@an‘r?i"%‘@“."°‘%é’%oﬂ‘é;“%é'2| t st?%?’gand
f BPVAANAGeating 9t scoeehiny andmants 6-R2yand1 8/ iAt gonthisBeind 6, and

iLcl ' t -16 \/-
DRl fuefiy SRY, Piholnt e AR TRlNRT ceiobidhiad bl hth owo
f sequemtial oaiby (pladed i Preser¢Cye fordiPApPNAdtesting.[ DM Harper, WW
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r?g@ﬁged synptons experienced during the first 7 days
after vaccination on

Protocol guidelines recommended colposcopy after two reports of ASCUS, or one
report of atypical glandular cells of undetermined significance, LSIL or HSIL,
squamous cell carcinoma, adenocarcinoma in situ, or adenocarcinoma. These

guidelines also recommended biopsy for any suspected lesions.

The central histology laboratory made an initial diagnosis from the formalin-fixed

tissue specimens for clinical management. A panel of three pathologists made a
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diary cards with a three-grade scal e of synptom
intensity. Additionally, they reported to study
personnel by interview all adverse events within the
first 30 days after wvaccination. Information on
serious adverse events and pregnancies was col |l ected
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. em,yimlﬁhﬁlb&sar}emmaﬁxmrasﬁwtm RR mﬂiﬁ’z&?ﬁ?var e

listed in rank ‘'order; wonen nore than one
e SeoPingrseay, BRI 9 pysipsp geranw I@mwms,cﬁm Betgivmdi ng

t fhahb¥acrufds gp 5bo BRANKESAG m@a&' Rk e,\QéN§tﬁ&§§.d§%eleB:%d 25

sets of parti Ci pant S entere
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araobibhiy (1899)) |t 0582387 noiytspeciian thad asWasitive by DNA
enzyme immunoassay was tested by type-specific HPV-16 and HPV-18 PCR. HPV-

16 type-specific PCR primers amplified a 92 bp segment of the E6/E7 gene and HPV-
18 type-specific PCR primers amplified a 126 bp segment of the L1 gene. [MF Baay,
WG Quint, J Koudstaal et al., Comprehensive study of several general and type-
specific primer pairs for detection of human papillomavirus DNA by PCR in paraffin-
embedded cervical carcinomas. J Clin Microbiol 34 (1996), pp. 745-747]

We defined incident cervical infection with HPV-16/18 as at least one positive PCR
result for HPV-16 or HPV-18 during the trial, and persistent infection with HPV-
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based on the proportion of participants with HPV-16/18
infection in the vaccinated versus placebo groups.
Vacci ne efficacy was defined as 1 mnus the ratio
bet ween these two proportions; 95%)Cls nmeasured t he
preci sion of the efficacy estimates. val ues were
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Women recorded symptoms experienced during the first 7 days after vaccination on
diary cards with a three-grade scale of symptom intensity. Additionally, they reported
to study personnel by interview all adverse events within the first 30 days after

vaccination. Information on serious adverse events and pregnancies was collected

throughout the study.

Statistical methods

Assuming a 6% cumulative incidence rate of both HPV-16 and HPV-18 type

infections over 12 months, we estimated that 500 women per treatment group would
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We did both according-to-protocol and intention-to-treat analyses for efficacy.
Calculation of vaccine efficacy in the according-to-protocol 18-month analysis was
based on the proportion of participants with HPV-16/18 infection in the vaccinated
versus placebo groups. Vaccine efficacy was defined as 1 minus the ratio between
these two proportions; 95% CIs measured the precision of the efficacy estimates. p
values were calculated with the two-sided Fisher's exact test. Corresponding rates
were expressed as the numbers of cases with the outcome divided by the numbers of
participants at risk. The according-to-protocol 18-menth cohort included enrolled
women who received three scheduled doses of vaccine and complied with the

protocol as described in the figure.

28



40 had positive HPV-16/18 DNA results during of bl ood
product the study period 85 had positive HPV-16/18 DNA
results during 52 non-conpliance with vaccine

schedul e the study period 35 non-conpliance with bl ood
sanpling 51 non- con‘pl iance with vacci ne schedul e

schedul.e 29 nan ce wth bl _

_s@?’&P'&@?'&%qvaﬂ‘éP%le%ng@l 1 fredpigaupiie to' ser 0 odé‘{i iglg'to'ﬁmtowl 27

n‘f]nzﬁtmalyg& \ergﬂﬂhé:cag/pm?mmﬂai hﬁmeddmndrl asmg Begimefo-

t he accordi ng-to- prot et ort

| hemgeet afsnen G p B i 8 dalirates Y20 placebo
Eﬂ) i!:? Thi i oWes SontRHi for the REReeddrefen-tiafe c&taudpacmgoum e

ace according to schedul e conp] i ed

bN@qdnedﬁpaongaseehe'a@riesmaﬁamm% % Brzapkratiean ‘é‘f"t“?sve
f 2 rlcv.ll_llg d i&géé ?ﬁéﬁaﬂk’ kst @orrEJi)%mh hi Pites weRE OpReskdd ésltheynumber

€ vaccl ne and P acebo groups wer

C Oﬁmeaﬂwdwd bhtheitethlpersondimee Allrearalled yomep @j_-nojrm@a at least
Lficant L th 0,
et 19k B Recking SEPIERS) SRRl L HafFiCuP ¢ DA LEAon

r andipad @gtdamvmmblsbaomtsﬁm:mleasarmeysesw\mhéied inthe jptention-

SAS versio Ghdbd out It
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| Mok Rk a@da,adm@tcspmmwr Bsmoith obdlext anﬂneeuttethpt essomedduring the
pat ent, appl | 2 056 W)20041056389, the
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cqmq!tb¢(7édeqmrcmelé$(seQﬁ§‘"éPFlP‘é’r)l a of the trial. Table B
is a mdpoint analysis with data taken from all
patients at the tinepoint at which at |east 50% of
the cohort were 18 nonths after their first

vacci nation. Table C gives the final results, all
data being from subjects at 18 nonths post first

vacci nation (nonth 0). In the ATP group all patients
recei ved 3 doses of vaccine at 0, 1 and 6 nonths and
were seronegative at 6 nonths. As denonstrated by the
data presented in table A immunization with a m xture
of
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HPV 16 and HPV 18 VLPs provi ded apparent

cross-protection against other
poi nt the sanple sizes are too small
rigorous statistical

HPV

31 anal ysi s,

types. At this
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however the data

denonstrate a positive trend and suggest that

i nmuni zati on

with HP
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ef ficaci ous agai nst i nf ectdomseswil Pirlighifver ?IPV types.
This was confirned aslthe study progressed. Table B
demonstrates that HPV 16 and HRV 18 provide
statistically significant crossy protectign agai nst

the group of high risk canceni3ayeised

31, 33, 35, 39, 45,51, 52, 56,58, 59, 66 and 68.J Table C
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23 initially seropositive or unknown antibody 20 initially seropositive or unknown antibody
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0 medication administration violating protocol 1 medication administration violating protocel
40 had positive HPV-16/18 DNA results during of blood product
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52 non-compliance with vaccine schedule ¢ the study period
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schedule 29 non-compliance with blood sampling
4 serological data missing schedule
5 serological data missing




Statistically significant cross protection against
persistent infection was al so observed against types
31 and 52 and was al so observed agai nst the group of
all HPV 16 related types (see Table 2). Statistically
significant cross protection was observed agai nst

cytol ogical abnormalities associated with HPV 52 and
was al so observed against cytological abnormalities
associated with the group of all HPV 16 rel ated types
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th\xlg tﬁgl g%mr%sitivity rates between the vaccine and placebo groups were compared
with Fisher's exact test (p<0-001 judged significant). Geometric mean titres were
compared with ANOVA and Kruskal-Wallis test.

Block randomisation and statistical analyses were done with SAS version 8.2 (SAS

Institute, Cary, North Carolina).

Initial analysis and results

Results of the initial analysis on cross protection are presented in patent application

WO2004/056389, the whole contents of which herein incorporated by reference.

An initial analysis was carried out on an “ITT” (Intention To Treat cohort,
representing all individuals who received at least one dose of vaccine). This data is

shown in Table A.

The results presented in Tables B and C relate to the “ATP” (According To Protocol)
group for those patients who complied with all the criteria of the trial. TableBisa
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 C gives the final
results, all data being from subjects at 18 months post first vaccination (menth 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 A, 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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analysis, however the data demonstrate a positive trend and suggest that immunization

with HPV16 and HPV 18 VLPs will be efficacious against infection with other HPV

o..rt a OCOIVN
"0 y fi c¢ca.s

types.
This was confirmed as the study progressed.

Table B demonstrates that HPV 16 and HPV 18 provide statistically significant cross
protection against the group of high risk cancer types 31,33,35,39,45,5 1,52,56,58,59,
66 and 68.

Table C 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.
Further analysis was carried out on the specific cross protection against specific types.

Vaccine efficacy was assessed against infections and diseases related to the 12 high
risk cancer types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68, HPV-16
phylogenetic-related types (the groups of; 31, 35, and 58; 31, 33,35, 52 and 58) and
HPV-18 phylogenetic related types (45 and 59).

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.
Results

As demonstrated by the data presented in Table 1, immunization with a 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
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58, 59, 66, and 68).

Statistically significant cross protection against persistent infection was also observed

against types 31 and 52 and was also observed against the group of all HPV 16 related
types (see Table 2).

Statistically significant cross protection was observed against cytological
abnormalities associated with HPV 52 and was also observed against cytological
abnormalities associated with 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 (31, 33, 35,39,
45, 51, 52, 56, 58, 59, 66, and 68).
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5. as ~mo 41 Exanple 2 10 groups of C57B1/6 mce
were used, containing 24 mce per group. Mce were
vacci nated according fo the information belowin a 2
dose schedule at day O and day 28, using

i ntramuscul ar adm ni stration (1 group of mce were
both primed and boosted with NaCl, not |isted bel ow).
Vacci nation was carried out using different HPV virus
i ke particle conbinations. 4 different VLPs were
used: HPV 16 LI only VLPs, HPV 18 LI only VLPs, HPV 31

*Alt samples; ATP cohort

Table 2
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LI only VLPs, and HPV 45 LI only VLPs. The VLPs were
made and purified essentially according to the
di scl osure of W)2003077942A2, herein incorporated
fully by reference. In nore detail, HPV 16 VLPs were
purified using the sequential steps of: anion
exchange chronmat ography (D nethyl am no ethyl -
DMAE), ani on exchange chromatography (tri methyl
am no ethyl - TMAE), hydroxyapatite chromat ography,
filtration and anot her ani on exchange step, this tine
using a Di ethyl amno ethyl (DEAF) step, followed by
a final filtration. HPV 31 VLPs were made using the
same sequence of steps. HPV 18 VLPs were purified
usi ng the sequential steps of anion exchange
chromat ography (DI nethyl am no ethyl - DMAE), anion
exchange chromat ography (tri methyl ami no ethyl -
TMAE), hydroxyapatite chromatography, filtration and
an octyl sepharose col um (hydrophobic interaction
chromat ography), followed by a final filtration. HPV
45 VLPs were made using the sane sequence of steps.
The follow ng LI sequences were used to nmake VLPs for
t hi oy Nor i npnt \ ant i di ~YallT=YaTaX=Ys ncat od i
fro E
ATGI L
TCT/ :
CH _ C
TA e e
TCC(C
ATC/S
AGX
TCA
ATAE
CAT
TA
TGCA : :
GI( T e B e ?
ATT( E S
CTA
CAK
ATTA
T
ACTA
TGCA
ATA
GGGA
TAGS
ATAC
ce

A

- 4 O > >

>
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CCAACTATTTGTTACTGTTGTTGATACTACACGCAGTACAAATATGTCATTATG
TGCTGCCATATCTACT 1050

TCAGAAACTACATATAAAAATACTAACT TTAAGGAGTACCTACGACATGGGGAG
GAATATGATTTACAGT 1120
TTATTTTTCAACTGTGCAAAAT AACCT TAACTGCAGACGT TATGACATACATAC
ATTCTATGAATTCCAC 1190
TATTTTGGAGGACTGGAATTTTGGT CTACAACCT CCCCCAGGAGGCACACTAGA
AGATACTTATAGGTTT 1260

GTAACATCCCAG( 3CAATTGCI TGTCAAAAACATACACCT CCAGCACCTAAAGA
AGATCCCCTTAAAAAAT 1330

ACACTTTTTGGGAAGT AAATTTAAAGGAAAAGT TTTCTGCAGACCTAGATCAGT
TTCCTTTAGGACGCAA 1400 ATTTTTACTACAATAA 1416

Nucl eoti di c Sequence of Truncated L1 from serotype 18
(SEQ ID NO 4)

ATGGCTTTGTGECGGCCTAGT GACAATACCGTATATCTTCCACCTCCTTCTGTG
GCAAGAGTTGTAAATA 70
CCGATGATTATGTGACTCGCACAAGCATATTTTATCATGCTGGCAGCTCTAGAT
TATTAACTGTTGGTAA 140
TCCATATTTTAGGGT TCCTGCAGGT GGT GGCAATAAGCAGGATATTCCTAAGOT
TTCTGCATACCGAATAT 210
AGAGTATTTAGGGT GCAGT TACCT GACCCAAATAAATTTGGT TTACCTGATAAT
AGTATTTATASTCCTG 280

AAACACAACGET TAGT GTGGGCCT GT GT TGGAGT GGAAAT TGGCCGT GGTCAGC
CTTTAGGTGTEGGCCT 350
TAGTGGGCATGCATTTTATAATAAAT TAGAT GACACT GAAAGT TCCCATGOCGC
CACGTCTAATETTTCT 420

GAGGACGT TAGBGACAATGTGT CTGTAGATTATAAGCAGACACAGT TATGTATT
TTGGGCTGTGECCCTG 490
CTATTGGGGAACACT GGG AAAGGCACTGCTTGTAAATCG
GTCCTTTATCECAGGGCGAS TGCCOCCC 560

TTTAGAACTT CACAESTTTTGOAAGAT GGT GATATGGTAGATACTGGATA
TGGTGCCATGSACTTT 639
AGTACATTGC@A@TACTA@ATG@;AGGTAC@TTGGATATTTGTCAGTCTATT
TGTAAATATCIGATT 7089 8
ATTTACAAATerc%GOAGAﬁCCT@TGGGGATQCQATGTTTTTTTGCTTACGGC
GTGAGCAGCTP/TEGC 779 &

TAGGCATI TT TAG@CAG@ACTAT@GACACTGTGCCTCCATCQ T
ATATATTAAA 849 @

GGTATGCGT Gl TRACCT GBCAGH] GTGT GTAF TCTCCCTCTCCAAGT GGCTCT
ATTGTTAETCICECT 918 Gcg Ag
CCCAGTTc-%TEAA@AAACGATATTg;GBrACA@A@GCACAGGGTCATAACAATG
GTG_GCT@BC@A& 980 &

TCAATTARTTEM GTC%TAGA&A@ACTMTACQAATTTAAQAATATG
TGCTTCTAS:A(SA CT 1080 ©

CCTGTACg ENTAT CIZT@\C@AAT@'A@BCAGTATACI:AGACATGTT
GAGGAAT 1 g

AGTTTATTETTfEA TGT(XACTA%T@TTT C'EBOAGATGTTATGTCCTATA
TTCATAGRATGAAEAG 1180 %
CAGTATTﬁA@AG@ATTGGAACTqu%GTT CTACTAGITT
GGTGGATALA

TTT.GTA% CI:TA;(TACCHG@ZAAAA@BG%TGCTGOACCGGCTGAAAAT
getsm 1

A( ETTAAAGTTTTGGAAT GC:‘ATZ'T@\AC—?G@\AK?I’TTTCTTTAGACTTAGAT
CARTATCCCCTTGGACG 1300 HA@TTTTE TCAGTAA 1419

1ty,

Nua eot i fli @ Sequencg of r Lgcat from serotype
31£SEQ ID NO 5) 8 z
ATETCTCTGT @c@éscg\mefm&TTACCACCTGTCCCAGTG
TCRAAAGHA <
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CGCGATGAATATGTAACACGAACCAACATATATTATCACGCAGGCAGTGCTAGEC

TGCTTACAGTAGECCA 140

TCCATATTATTCCATACCTAAATCTGACAATCCTAAAAAAATAGT TGT ACCAAA

GGTGTCAGGATTACAA 210

T%ﬁ#l TTAGGGT TCGT TTACCAGATCCAAACAAATTTGGATTTCCTGAT
TATAATC 280

CT GAAACTCAACGCTTAGT TTGEECCTGTGT TGGT TTAGAGGT AGGT CGCGEEC

PO E PR IER MR US T ERPHRIEARAERPE BRI CTAATAG

ATATGCCGGT GGTCCT 420
T e N Y A AT Tty

g to the information

Ch(dend e Gl R eI HREARTESI A prihed
gcalTrGATTGg;'{g CC 560 WP iifhe

thbaClapot Hieted PHATACAAGAT GGGGATATGGTTGATACAGG
CT TTGGAGCT ATGGAT 630
TTTACTGCTTTACAAGACACTAAAAGTAATGI TCCTTTGGACATTTGTAATTCT
AW?@F?&MW@@K@ pobtusing different HPV virus like particle combinations.
A { (GFGAG

T‘fﬁf% T@T@gﬁﬁ?@w T#Y1 only VLPs, HPV 31

T(EHMMH’QJ And HPXAPAGAICARBEACGGT TGGT GAATCGGTCCCTACTGA
Cf TATATATTAAAGGC 840
TCCGGTTCAACAGCTACTTTAGCTAACAGTACATACLTF CCTACACCTAGCGGEC
TAGAVEEE WA thadeGnd Parified essentially according to the disclosure of
R AL Rl oo
CAATCAGTTATTTGTTACI GTGGTAGATACCACACGTAGTACCAATATGTCTGT

mgﬁﬁ%ﬂ@m&%ﬁﬂ%ww&m

TMEE@%W methyl amino ethyl - DMAE), anion exchange
AATTTA ATTTCAGITATGCAAAATAACATTATCI GCAGACAT GACATAT
Trhwmatogrephx Atricrethylgmino ethyl - TMAE) hydroxyapatlte chromatography,

T T T
?ﬁﬂ%ﬁ%ﬁggﬁﬁm mﬁs’-}n@' MQA&HJ Sﬁiiﬁ
T%A‘%A‘E AE) !CC'

G%%] %Q# G 1330
A A :F% 3AGGTTAATTTAAAAGAAAAGT TTTCTGCACATTTAGAT
CAGITTCCACI GGGTCG 1400 CAAATTTT' r Al TACAGTAA 1419

WP VK neRGRREF ulihe Bl UARBRER stbs dif BRbPALALES
ATEeGRORGHBRIDEIRAGHIACAGTIACOEAE) ATOIN FODAGSACEPTIaPETohy

R TR e AR Rogcmnsep i APERPISEREN: AL ianant an

T A ivPph oo s Al (hidfdphobic interaction chromato graphy) followed by a

Mﬁ@{%ﬂew nﬁ%ﬁ]@ same sequence of(s:’;re-lln-ccrAA

TATAGGGTGTTTAGAGTAGCTTTACCCGATCCTAATAAATTTGGATTACCTGAT
TCTACTATATATAATC 280

Cride Erenvenses wersusadrie maka MEPA festia sypeEmertTGaae
AGCCC rr AGGTATTGG 350

CCTAAGTGGCCATCCATTTTATAATAAATI GGATGATACAGAAAGTIGCT
GaCTACHuclvotidreSequengs of Truncated L1 from serotype 16 (SEQ ID NO 3)
ACGCCAGCGATGT TAGGGATAATGTGTCAGT TGATTATAAGCAAACACAGCTGTGT
ATTTTAGGTTGTGTAC 490 .
O GoTA TR TR TR Poc,
TCCTTTGGAACTTAAAAACACCATTATTGAGGATGGTGATATGGTGGATACAGG
TCATGGGEGECAATGCGAT 630
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TTTACTACATTGCAGGATACAAAGT GCGAGGT TCCATTAGACATTTGICAATCC
ATCTGTAAATATCCAG 700
ATTATTTGCAAATGTC1GCTGATOOOTATCGECGATTCTATGITTTTTTGCCTAC
GCCGTGAACAACTGIT 770
TGCAAGACATTT r r GGAATAGGGCAGGT CTTATGEGT GACACAGTACCTACAGA

CCTAT ::AMMCCTMCMTMCMTATTAG'ITCCTAAAGTATCAGGATTACAATAC 10
ACTA LAALALG m&g;&@;@ﬂ@zmmmm
éTGTT T%C;JGQCTGTGTAGG TGTTCAGGTAGETCGTGETCAGCCATTAGGTGTGGGCAT 350
ol A%A&r L ALLCAAT AACGCCATATT GG L AGATAAGHRECAGECCC, 5

GG AM T CTATGGATTACAAACAARCACAATTGTGT TTAATTGGTTGCAAACCALC 490
TTGGCATAAT AT T,
AACATTATG

TTGATACTGGCTTTGRTCCTATGGACTTT 63D

NCACARRR PSR :
Ammm@es&a%%ﬁ?%a%f Rl AT AGT 700
TCAGTTEY R A Y ARC T L AGA

1
A CARATGTTTGT 70
1190 TAGACATTTATTTAATAGGGCTGGTGCTGTTGGTGAARR é&%ﬂ%&%ﬁ 840
GAATA K@T‘)&‘T‘Wﬁ@%ﬁg AT CLAGCRCETAC,
TAT ela GTTACAACGAGCACAGGEC AASF 98 0

TACAAGTFPHRETEERT 1760 .
ACAT AT e AT CAG T T T R T G CARRAGLAL AT ACACCT, -
CCAGAW 36[‘AACTTTAAGGAGTACCTACGACATGGGGAGGAATA 1120
CAT AT R A A R R e P P R B R P AR A COAARAR T T CCG oy
AT T COATE IR R A I I PO CrRRACS T PRI T 2
1428 ARt e A R A=A UOs e of .20, TPV o
16, 18HATFIECRABET R E R T BEG TRt Tcp‘ﬁ‘"ﬁ'rc q4j ovant 4
used WASTPEPMBTMASOAD, at 1/ 10 of the human dose, e
which is 5g 3D MPL and 50g al um ni um hydroxide in
total {iQfiedifsalhich BPTribaled | [ Hom! iR aBIEEO 5 NG!S

W U1 aranr il um ['OXT O
d| scl osed in WO00/23105. For exanple, in the

t et r aVghepieri@oocdBereiaradOra¥d&@dcR@rec@roticcR@e e @iarkiPV 7o
16 VLPSoxmili@sradeticBetsQnirergaradiihdt i kaoxir@ema FOr 140
HPV 18, ang Rt cAtertdig At MasaccHARReratoofrrdtiNraddhandth- PS 210
the 2 BN ErWaSs R SRR AR rreecRrribcRh M SIA M TARTCCTG 280
hydr ox é@%&c&c&rﬁ&c&%&ﬁﬁ&n@g&%@ﬁn@m 350
17. 59 FAbAER cmc&mrm%%%mmmﬂﬁﬁwcﬁ 420
then M ¥t MQ&MAT%&Q&A%MMM&G@&QM 490
to res LM&&A&MC%G&%%%A@&%&CM%&CCC 560
schedul & b Shack QIR AR reRBE QAR OISR bdrk Rt canMlePS 630
16/18 1% S crhRreriacR A RocaY kP r kb Sk ASSR D 700

=

VLPs Ll An, ASOAD  NaCl Vi bs 31745 ASQRcrrrmee 770
TAGGCCATTTTTCGAATAGGGCAGCTACTATIGGTGACACTGTG CCTCCATCCTTATATATTARAGGCACA 840
GGTATGCGTGCTTCACCTGGCAGCTGTGTGTATTCTCCCTCTCCAAGTGGCTCTA’I’I‘GTTACCTCI‘GACT 810
COCAGTTGTTTAATAAACCATATTGGTTACATAMGGCACAGGS TCATAACAATGETGTTTGCTGGCATAA 980
TCARTTATTIGTTACTGTGGTAGATACCACTCGCAGTAC CAATTTAACAATATGTGCTTCTACACAGTCT 1050
CCTCTACCTCGGCAATATGATG CTACCARATTTARGCAGTATAGCAGACATGTTGAGGAATATGATTTGC 1120
AGTTTATTITTCAGTTCTCTACTATTACTTTAACTGCAGATGTTATGTC CTATATTCATAGTATGAATAG 11%Q
CAGTATTTTAGAGGATTEGAACTTTEGTGTTCCCCCCCCGCCAACTAL TAGTTTCGTGCGATACATATCET 1280
TTTGTACAATCTGTTGCTATTACCTGTCAAAAGGATGCTGCACCGGCTGMAATAAGGATCCCTATGATA 13340
AGTTAAAGTTTTGGAATGTGGAT’ITAAAGGAMAGTFTTCTTTAGAC'I'TAGATCAATATCCCCTTGGACG 1400
TAARTTTTTGGTTCAGTAA 1419

Nucleotidic Sequence of Truncated L1 from serotype 31(SEQ ID NO: 5)

ATGTCTCTGTGGECEGCCTAGCGAGGCTACTGTCTACTTACCACCTCTCCCAGTGTCTAAAGTTGTAAGCA 70
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Read Quts Antibody titres were determ ned using
cl assical ELISA techniques well known in the art at
day 14 post the initial vaccination and second
vacci nation (post | and post Il respectively). 45
Intracel lular staining (1CS, Roederer et al. 2004
din. LonuRQleranld@incd R arisrciddatdcocratdredtacibdactiay S
POSt | e ArASERRSrAMcrdr @S RONSASATREG b drSrc Bl ra@hit &AA | 1N
Fi gur egdocrari@eddfbdWacdrbhrédifsfndred@itirRErchiitar@oftarharand
post | &G%&CG%&TW@%MM&VM&&T&G&M
and 11 m&e&%kCK@JA%mIﬁ&TMA&EM%A@&MTm&&Gd:GGMCW
boost ec! ci: 'IAL&&JG&T&MT&K%A&&MC@ACMQTTAW&@G@MH
first, ca_gé 2 R cRerr@hMRcBRtcr @it Bk RYALAL
vaccl ﬂlg o qym&&m&&%&%m%cmmmramr
anti bogdy, f A%&%?éc&ﬁpﬁ‘ﬂﬁ&ﬁ&r%AgﬂT%%ﬁ%Tﬂm&ﬁ&hé on
regi WE,f e M o RacecirobddASE RSt Moo REARRAS €S
generat & %ﬂ%@%&éﬁ&ﬁ@ﬁmﬂﬂm@@
TCCCGTTC. ACTT, EJCAblﬂLq A%%JC‘%CGQLQ‘E@’E(JG’&%&T(Q&
HPV 31 and A5 T AL G BB cnaPRRS o AGrrocos
hono! ogoile TRV 18 a0 Ac;k J:MA&%E’T [ESRRASE SRRy
HPv 16 dd %:-Aclf I WL o ToTTI S
boost ef""¢ com |se ?‘ Aﬂéh&kwxhgzﬁiﬁmmmmc

TATTTTGGGAGGTTM
pr ot ei %W Ptnogent ¢ fragnent from one

first ?ﬁﬁ”??ﬁ%afn t he preparat|on of a medi cament for
boostlng an i mmune response previously elicited by a

hurman 4dg£d &p s 48 of TrRERLEL D fiBfn o ASE@EEID NO: 6)
fragne roma different V type. 2 Use
according to claim1l wherein the second type is
phy| 0088R6RAkciBlcRh@Ecacirtrriti@adchdcaitTehyspBoacBetdsmea
accor diBGeirtrékRdidcliamdrahccabebliMr3dcdimtiRrdRedah
pr ot ei RcRhrrria it 8e e rdch @Bl cadchR feGhact-Ardofi@raTcac
pr epar akieic@trcR Bt tdralrQh riHRRGEdcRgrraicTATATATARTC
CTGAAACACAACGTTTGGTTTGGGCATGTGTAGGTATGGAEATTGGTCGTGGGCAGCCTTTAGGTATTGG
CCTAAGTGGCCATCCATTTTATAATAAATTGGATGATACAGAAAGEGCTCATGCGGCTACGGCTGTTGTT
ACGCAGGATGTTAGGGATAATGTGTCAGTTGATTATAAGCAAACACAGCTGTGTATTTTAGGTTGTGTAC
CTGCTATTGGTGAGCACTGGGCCAAGGGCACACTTTGTAAACCTGCACAATTGCAGCCTGGTGACTGTCC
TCCTTTGGAACTTAAAAACACCATTATTGAGGAJGGTGATATGGTGGATACAGGTTATGGGGCAATGGAT
TTTAGTACATTGCAGGATACAAAGTGCGAGGTTCCATTAGACATTTGTCAATCCATCTGTAAATATCCAG
ATTAITTGC&AATGTCTGCTGATCCCTATGGGGATTCTATGTTTTTTTGCCTACGCCGTGAACAACTGTT
TGCAAGACATTTTTGGAATAGGGCAGGTGTTATGGGTGACACAGTACCTACAGACCTATATATTAAAGGC
ACTAGCGCTAATATGCGTGAAACCCCTGGCAGTTGTGTGTATTCCCCTTCTCCCAGTGGCTCTATTATTA
CTTCTGATTCTCAATTATTTARTAAGCCATATTGGTTACATAAGGCCCAGGGCCATAACAATGGTATTTG
TTGGCATAATCAGTTGTTTGTTACTGTAGTGGACACTACCCGCAGTACTAATTTAACATTATGTGCCTCT
ACACAAAATCCTGTGCCAGGTACATATGATCCTACTAAGTTTAAGCACTATAGTAGACATGTGGAGGAAT
ATGATTTACAGTTTATTTTTCAGTTGTGCACTATTACTTTAACTGCAGAGGTTATGTCATATATCCATAG
TATGAATAGTAGTATATTGGAAAATTGGAATTTTGGTGTACCTCCACCACCTACTACAAGTTTAGTGGAT
ACATATCGTTTTGTGCAATCAGTTGCTGTTACCTGTCAAAAGGATACTACACCTCCAGAAAAGCAGGATC
CATATGATAAATTAAAGTTTTGGACTGTTGACCTAAAGGRAAAATTTTCCTCCGATTTGGATCAATAICC
CCTTGGTCCRAAGTTTTTAGTTCAGTAA
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I mmune response to an HPV 16 vacci ne conprising an LI
protein or fragnent thereof. 4 Use according to claim
3 of an HPV 31 protein or inmunogenic fragnent

thereof in the preparation of a nedi canent for
boosting an i mune response to an HPV 16 vaccine

c r Sin r

- B 4okl udelt aP4 8048 208 ng@ggﬁﬁ arkd 18" AP ke Yikorbed
innmnogenlc fragnent thereof in the preparation of a
medi canment for boosting an i nmune response to an HPV
16 vaccine conprising an LI protein or fragnent

t The editivan® uiddevacamed iAr$Q4DoatCl/ 30 of the buman dfse amhielPlé 5ug 3D

LL protein o ogeni. nt t hereof in the

M:}%a #%ﬁ%@lﬁmﬁ{;@% gl%%?ggtv?cﬁ Y*an i mune
response to an HPV 31 or HPV 52 vaCC|ne conpr|5|ng an
LI roteln or fragnent t her.eaqf . 0

cENyigusdike RATticoy WeEs qombied t"@W‘HF‘mF ﬂ it 315 MPL es
f RGBS in WOBH/8Pfosi N the preparation of a rredl canent
for boostlng an i nmune response to an HPV 31 vacci ne
conprising an L1 protein or fragnent thereof. 8 Use

3%89&&}@% hP?uQ heia0a16nt QE 03 HFA‘J vlécaﬁé 21§ 6t &ich oPHPV 16 VLPs

I mmunogeni ¢ Tragnent hereof in repar ation

e edaoetred om;xsug@bsnmn@ bysdrexiday rF@l’ Hé’ band HRY 4h theHPlve was

f

¢ ARSIy SILES Wad AV b oL QbR he ) A Bminium,
4hy&ﬁxﬂaotein or imunogenic fragnment thereof in the
preparation of a nedi canent for boosting an i nmune
response to an HPV 18 vaccine conprising an L1
piSepatalydr pd AN vad dusorbed ontd 07.Spe amodwnmii hydroxalec| ai m
1 or 2 of an HPV 18 L1 protein or inmunogenic
fragment thereof in the preparation of a nedi canent
f ahe BDOCPLAGd $1LPE Watsther! 15RO, MBA addidorad aliihidih hydogideadded
conprising an LI protein or fragnent thereof. 11 A
v AR ESHEN O ERR EHEINE 9P pr ot ecti on agai nst HPV

i nfection and/ or disease, the schedule conprising
delivery of a first HPV vaccine conprising an L
pVaceinption schedleinogeni ¢ fragment thereof from at | east
HPV 16 and HPV 18, and a second HPV vacci ne which
does not conprise the HPV 16 and HPV 18 LI conponents
f Fiyst cOmposifip st vacciSeeondnempafitieth second vacci ne
conprises an LI protein or immunogenic fragnent

thereof fromat |east one other oncogenic HPV type,
WRsi16/18SHDr st andVLBsIGASNAIMEL i nes may be

d‘%}ﬂp‘é%ﬁ%ﬁhsﬂédﬁr Q16485198 AYGy 1S separated by
% e VLPs 31/45 AS04D

Read Outs
Antibody titres were determined using classical ELISA techniques well known in the

art at day 14 post the initial vaccination and second vaccination (post I and post I

respectively).
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suitable interval. 12 A nethod for prevention of HPV

i nfection and/ or di sease, the nethod conprising
delivery of a first HPV vacci ne conprising an LI
protein or inmmunogenic fragnent thereof fromat | east
HPV 16 and HPV 18, and a second HPV vacci ne which

d t v

¢ Pl lhar SRR (ES WERAHRRY o, 20 iRy I, RO Sk Saricd
c ontpati Idetayapost I1 tppssessiGMbrespansesnogeni ¢ f r agnent

thereof from at |east one other oncogenic HPV type,
wherein the first and second vacci nes nmay be

dBlesulte artzivdn ie iFiguess 1o+ H&abelamd Irothkse\fipuses itlee ;msﬂaamltpest Ibgata

a suitable ti interv chedul e,
2k Sheigeys Bsr e doss | bl R A, e SRR o “post
v B@&idﬂ’ereﬂe&megi@? ih vhiih &7 1 Rwa8 f'gn‘emﬁ_bﬁﬂ Rl By dgeent
t hereof fromH 6, HPV ﬂ% optionally HPV 33. 14
Abivalenic tegravalepiorasine dose at Yr?& to claim13 wherein the
first vaccine additionally conprises L1 protein or
I mmunogeni ¢ fragnment thereof fromHPY 58. 48 15 A
niignesd 1ot illystraseiiie antihody resparges gengraled by differentyaqefuatipn
n | I hin Or

i LR SRS LS S A Y
45acamaﬂlmreﬂmﬁ852 16 A nethod or schedul e according to
clai m 15, wherein the second vaccine conprises an LI
protein or immunogenic fragnent thereof from HPV 31
afontlidiod. 17 A nethod or schedul e according to
claim 16, wherein the second vaccine conprises an L
protein or imrunogenic fragnent thereof from HPV 31,
HPV 45 and HPV 52. 18 A nethod or schedul e according

ny, of cla ns, 11- 1 cond
SR bbistoiogy bl gaamerisct BT HPVSY P an L1 e RS
f ba@EBHASMOIBgARHATON16 &l B DEVIP despénsss:h&@hd:ﬂ &y oDt laradt 8
to any of clainms 11-18 wherein the HPV 16 or HPV 18
MIMINE the first vaccine protects agai nst HPV
|nfect|on and/ or di sease caused by at |east one HPV
é pe in the second vaccine._ 20 A vaccine conposition
c

rfheteralegoys bensist Rempried 6f HRN 3ippd 42 i |Vifisdt elfsstiyg in
m%ﬁ*aél%nof obAOIPV B 1 LhEhSPT vAPdedinddPMddSeddy 1PV ElRd 18

nogenic fragnment thereof, the vaccine not
cbﬁﬁﬁﬁhﬁﬁ@nﬁPV 16 or HPV 18 LI proteln or i nmmunogeni c
fragments thereof
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21 A vaccine conposition according to claim 20

i ncluding an HPV 52 LI protein or inmunogenic
fragnent thereof. 22 A kit conprising a first and
second vacci ne conpositions according to claim it. 23
A kit according to claim22 wherein the first vaccine
CQIRQnent conprises HPV 16 and HPV 18 LI proteins, or
i mriunogeni ¢ fragments thereof, and the second vaccine
conmponent conprises HPV 31 and HPV 45 pr ot ei ns,

n fra nen s ther 49 24 A use, tho
smd g‘i ‘\?3&1 Py I%P?V"a'éigrpa‘?‘ﬁg of W‘HW%P‘EE%E‘F‘H& thereof
Clftonidne/ M [PV typaen R \prdparafio® bea MedliSarhéht FdiDob@ingaR imaune
virus |like particle, 25 A use,. nmethod, schedul g,

v ATBPHE PERVIQUSly elcitesh b ipmag papiflomwBisd: lRjoteingrimunogenic

WHRERER thét6ofifhdn®h ditfersh® HPNGyyaCCi ne or both conpri ses
an adjuvant. 26 A use, nethod, schedul e, vaccine or

kit according to claim25 wherein the adj uvant

CQMPI i $RSace | né-lo cfafmA \M&?e ﬁﬁtsg&gd %I??Ml%ené/tﬁgg§ {Lfated

or kit accor g to clai m V\,here

comibeifissitypen al unmi nium salt. 28 A use, nethod,
schedul e, vaccine or kit according to claim 26 or 27
wherein the adjuvant conprises an alum niumsalt and
3D I\/PLUse&cérdix@p chash e 2 of el BEW 34, or M S B protdin br

ae 26 er el vant conpri.ses

ol adthc et IS R R iR of Ao ipn: FOTR0s e

usemunetskyatise ©ERERY ¢6 vataine copidingdr L Bsrotitloreaghtent

ch%iénhw wherein the oil- in-water enul sion conprises
$hbol i sable oil, a sterol and an enul si fying

agent. 50 SEQUENCE LI STING <110> d axosmthkline

bi ol ogj.cal s <120> VACCI NE = <130> vb61381 <150>

60/ 674 {é%accgfﬁlﬂﬁo skap 3 9f anHPV 31 pupseinyen spmunqgenic fragment

thereof in the preparation of a medicament for boosting an immune response to an

HPV 16 vaccine comprising an L1 protein or fragment thereof.

5 Use according to claim 3 of an HPV 52 protein or immunogenic fragment
thereof in the preparation of a medicament for boosting an immune response to an

HPV 16 vaccine comprising an L1 protein or fragment thereof.

6 Use according to claim 1 or 2 of an HPV 16 L1 protein or immunogenic
fragment thereof in the preparation of a medicament for boosting an immune response

to an HPV 31 or HPV 52 vaccine comprising an L1 protein or fragment thereof.

7 Use according to claim 6 of an HPV 16 L1 protein or immunogenic fragment
thereof in the preparation of a medicament for boosting an immune response to an

HPV 31 vaccine comprising an L1 protein or fragment thereof.

8 Use according to claim 6 of an HPV 16 L1 protein or immunogenic fragment
thereof in the preparation of a medicament for boosting an immune response to an

HPV 52 vaccine comprising an L1 protein or fragment thereof.
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<151> 2005- 05- 03 <150> PCT/ EP2005/ 006461 <151>
2005- 06- 14 <160> 6 <170> Fast SEQ for W ndows Version
4.0 <210> 1 <211> 471 <212> PRT <213> HUVAN
PAPI LLOVA VI RUS L1 PARTI AL SEQUENCE hpv 16 <400> 1
Met Ser Leu Trp Leu Pro Ser u Ala Thr Val Tyr Lau
Pro Pro Val 1 5 10 15 Pro Val Ser Lys Val Val Ser
Thr Asp Gu Tyr Val Ala Arg Thr Asn 20 25 30 Ile Tyr
T)Br Hi éJsAha:ofahyg tbhxlai@elr orAr af an PV &3 L Aprmotéiabr iﬁnyudd’g&xic
Phe Pro.lle Pro. Asn
LR etedn éinrep oo g g midiokgem iy gdinecah g ceponse
Tyﬁ aldHB VRl vaElhﬁe dymaprising anlils] préteéinfSrdrapmpntihi@eof65 70 75
80 Asn Lys Phe Ay Phe Pro Asp Thr Ser Phe Tyr Asn
Pro Asp Thr Gn 85 90 95 Arg Leu Val Trp Ala Cys Val

Gly ValusChdtoNadg (6l ctait10or@ of aBHPVWIDL] pfdkkid Obimbdhfhok&itic
Slg%Val @y lle Ser Ay H.s Pro Leu Len Asn LyS Leu

gmsR) therpof in the propgration of ypedicpmentdor bapsfingap imynetasponse

Ali@arf HRVARR 28R Qrﬂ’pn"fﬁl ah3R p%él@m’%rr graéégnt%eo}”fm 3lu
Cys Ile Ser Met Asp Tyr Lys @n Thr n Leu Cys Leu

Ile Ay 145 150 155 160
11 A vaccination schedule for protection against HPV infection and/or disease,

the schedule comprising delivery of a first HPV vaccine comprising an L1 protein or
immunogenic fragment thereof from at least HPV 16 and HPV 18, and a second HPV
vaccine which does not comprise the HPV 16 and HPV 18 L1 components from the
first vaccine, and which second vaccine comprises an L1 protein or immunogenic
fragment thereof from at least one other oncogenic HPV type, wherein the first and
second vaccines may be delivered in either order and delivery is separated by a

snitable interval.

12 A method for prevention of HPV infection andsor disease, the method
comprising delivery of a first HPV vaccine comprising an L1 protein or immunogenic
fragment thereof from at least HPV 16 and HPV 18, and a second HPV vaccine which
does not comprise the HPV 16 and HPV 18 L1 components from the first vaccine,
and which second vaccine comprises an L1 protein or immunogenic fragment thereof
from at least one other oncogenic HPV type, wherein the first and second vaccines

may be delivered in either order and delivery is separated by a suitable time interval.
13 A method or schedule according to claims 11 or 12, wherein the first vaccine
comprises L1 protein or immunogenic fragment thereof from HPV 16, HPV 18 and

optionally HPV 33.

14 A method or schedule according to claim 13 wherein the first vaccine

additionally comprises L1 protein or immunogenic fragment thereof from HPV 58.
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Cys Lys Pro Prolle Gy Qu Hs Trp Ay Lys Ay Ser
Pro Cys Thr 165 170 175 Asn Val Ala Val Asn Pro Ay
Asp Cys Pro Pro Leu Qu Leu Ile Asn 180 185 190 Thr
Val Ile An Asp Gy Asp Met Val Asp Thr Ay the Gy
Al a Met 195 200 205 Asp Phe Thr Thr Leu A n Ala Asn

LS. Sery St cPLAURR AR L LA £1924%) 220G FDlscond

2&&@&&0&%5% Llemtefﬁy:r 1ﬁmanmpm3'mgmcamhahef fRine HPW 31

Leu a ' t Phe 245 250 255 Val Arg His
Léﬁd@rﬁgpﬁéﬁaﬂj}érgpg fy Ala Val Gy Qu Asn Val Pro

260 265 270 Asp Asp Leu Tyr Ile Lys Ay Ser Ay Ser

Thr Ala Asn Leu Ala Ser 275 280 285. Ser Asn Tyr Phe
Pri§ Th ppthodgrscrgdplegororiing 1 glaimpiy, whereimilis spqogd yaggine
298m g&s a@L‘? ']_:;Il'dtﬁn BhEndiSibgkis fiRkRemt YherddfiTrokfHP 31 afM APV 45.

Aa is Asn 305310 315 320 Asn Ay Ile Cys
Gly Asn G n Leu the Val Thr VaI Val Asp Thr 325

3 319 33 i tH5 sg fe aH:Urd wﬂc @ §ed%h@va%‘cﬁle
n} Ser ﬁ% yr s Asn

I I'e Ser 340 5 350 Thr

Tlepmpeses Ph él wseu@omn‘ﬁynndgemc A\agnﬂnihe@wf ﬁ@'ruHP‘gée‘a BRY 45
3884 oTyr Asp Leu G n Phe Ile Phe G n Leu Cys Lys
II"e eu Thr 370 375 380 Ala Asp Val Met Thr Tyr

Ile HIS Ser Met Asn Ser Thr IIe Leu Gu 385 390 395
?—ﬂg Le p@hgwp‘spscohe%{% agcglrdmg b & afty bf Rl E £ 15 he iy thSe¥st and

second vaccines have no identical L1 proteins or protein fragments in common.

19 - A method or schedule according to any of claims 11- 18 wherein the HPV 16
or HPV 18 component in the first vaccine protects against HPV infection and/or

disease caused by at least one HPV type in the second vaccine.

20 A vaccine composition comprising a combination of an HPV 31 L1 protein or
immunogenic fragment thereof and an HPV 45 L1 protein or immunogenic fragment
thereof, the vaccine not containing HPV 16 or HPV 18 L1 protein or immunogenic

fragments thereof.

21 A vaccine composition according to claim 20 including an HPV 52 L1 protein

or immunogenic fragment thereof.

22 A kit comprising a first and second vaccine compositions according to claim
11.

23 A kit according to claim 22 wherein the first vaccine component comprises
HPV 16 and HPV 18 L1 proteins, or immunogenic fragments thereof, and the second
vaccine component comprises HPV 31 and HPV 45 proteins, or immunogenic

fragments thereof.
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405 410 415 Thr Tyr Arg Phe Val Thr Ser A n Ala lle
Ala Cys @n Lys His Thr 420 425 430 Pro Pro Ala Pro
Lys Qu Asp Pro Leu Lys Lys Tyr Thr Phe Trp A u 435
440 445 Val Asn Leu Lys Gu Lys Phe Ser Ala Asp Leu
Asp A n Phe Pro Leu 450 455 460 dy Arg Lys Phe Leu

L GI 465 47 >. A
3o RotaireDid, COAUIE VR T aor AR R
<#B&ein2hd\HP VAl laprbtein i§ impthéfgmiria vBas likspardde Thr Val
Tyr Lou Pro-Pro Pro 1 5 10 15 Ser Val Ala Arg Val
Val Asn Thr Asp Asp Tyr Val Thr Arg Thr Ser 20 25 30
|G|iZ£ zg,e uge; Enddgﬁ ﬁlcl)]adbﬁ Wadtiie cBakit abéqydibg to Argtpradedinyalaim
n Pro 5 40 45 VaIProAIaGI €]
ﬁerﬁ&lﬁ i@@t?ﬁﬁ‘?c%éip"af‘f“éé/ fﬁrbaqﬁPg'P anlfy/g| s‘\ér Alya
Tyr G n Tyr Arg Val Phe Arg Val Gln Leu Pro Asp Pro
65 70 75 80 Asn Lys Phe @y Leu Prog Asp Asn Set Ile
T  Ash ums, gethod, sohpdudy, yagesnegy kyiccosdige f-glaigng s W‘\‘fiselmﬂéF
i Ile dy Arg Ay dn Pro 100 105
%‘gm}l_%tc g’%/ﬁsgi?]) l;‘/LLeu Ser Ay HI)S/ Pro Phe Tyr Asn
Lys Leu Asp Asp 115 120 125

27 A use, method, schedule, vaccine or kit according to claim 25 wherein the

adjuvant comprises an aluminium salt.

28 A uéc, method, schedule, vaccine or kit according to claim 26 or 27 wherein

the adjuvant comprises an aluminium salt and 3D MPL.

.29 A use, method, schedule, vaccine or kit according to claim 26 wherein the

adjuvant comprises an oil-in-water emulsion adjuvant and 3D-MPL.

30 A use, method, schedule, vaccine or kit according to claim 29 wherein the oil-

in-water emulsion comprises a metabolisable oil, a sterol and an emulsifying agent.
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Thr Qu Ser Ser Hs Ala Ala Thr Ser Asn Val Ser Qu
Asp Val Arg 130 135 140 Asp Asn Val Ser Vval Asp Tyr
Lys Gn Thr Gn Leu Cys Ile Leu Ay 145 150 155 160
Cys Ala Pro Alalle Gy GQu His Trp Ala Lys Gy Thr
Ala Cys Lys 165 170 175 Ser Arg Pro Leu Ser G n Qy
Asp Cys Pro Pro Leu Gu Leu Lys Asn 180 185 190 Thr
Val Leu Qu Asp Ay Asp Met Val Asp Thr Ay Tyr Ay
Ala Met 195 200 205 Asp Phe Ser Thr Leu G n Asp Thr
Lys Cys Gu Val Pro Leu #EQBENCE&IPTERE 215 220 Cys A n
Ser Ile Cys Lys Tyr Pro Asp Tyr Leu G n Met Ser Al a

ASPo»> 22Ro3bhk232 KR4bqiddie® Tyr Ay Asp Ser Met Phe Phe
Cys Leu Arg Arg Au G n Leu Phe 245 250 255 Ala Arg

Hll °>Phe }'}fp Asn Arg Ala Ay Thr Met Ay Asp Thr Val
28665 270 Pro Ser Leu Tyr Ile Lys Ay Thr Ay
I\/Et Arg Ala Ser Pro Ay Ser 275 280 285 Cys Val Tyr
Ser Pro Ser Pro Ser Ay Ser Ile Val Thr Ser Asp Ser
341202961285 300 G n Leu Phe Asn Lys Pro Tyr Trp Len
Hs Lys Ala Gn dy H's Asn 305 310 315 320 Asn dy
ValsoO¥srsddeps HS Asn G n Leu Phe Val Thr Val Val Asp
llsb 25330, :335 Thr Arg Ser Thr Asn Leu Thr Ile Cys
Ala Ser Thr Gn Ser Pro Val 340 345 350 Pro Ay Gdn
Tyr Asp Ala Thr Lys Phe Lys @ n Tyr Ser Arg Hi s Val
3503655850 5

<151> 2005-05-02

<150> PCT/EP2005/006461
<151> 2005-06-14

<160> 6
«170> FastSEQ for Windows Version 4.0

<210> 1

<211> 471

<212> PRT

<213> HUMAN PAPILLOMA VIRUS L1 PARTIAL SEQUENCE hpv 16

<400> 1
Met Ser Leu Trp Leu Pro Ser Glu Ala Thr Val Tyr Leu Pro Pro Vval
1 5 10 15
Prc Val Ser Lys Val Val Ser Thr Asp Glu Tyr Val Ala Arg Thr Asn
20 25 30
Ile Tyr Tyr Hig Ala Gly Thr Ser Arg Leu Leu Ala Val Gly His Pro
35 40 45
Tyr Phe Pro Ile Lys Lys Pro Asn Asn Asn Lys Ile Leu Val Pro Lys
50 55 &0
val Ser Gly Leu Gln Tyr Arg Val Phe Arg Ile His Leu Pro Asp Pro
65 70 75 BO
Asn Lys Phe Gly Phe Pro Asp Thr Ser Phe Tyr Asn Pro Asp Thr Gln
BS 90 a5
Arg Leu Val Trp Ala Cys Val Gly Val Glu Val Gly Arg Gly Gln Pro
100 . 105 110
Leu Gly Val Gly Ile Ser Gly His Pro Leu Leu Asn Lys Leu Asp Asp
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GQu Tyr Asp Leu An Phe Ile Phe G n Leu Cys Thr
Thr Leu 370 375 380 Thr Ala Asp Val Met Ser Tyr
His Ser Met Asn Ser Ser Ile Leu 385 390 395 400
Asp Trp Asn Phe Gy Val Pro Pro Pro Pro Thr Thr
Ser Leu Val 405 410 415 Asp Thr Tyr Arg Phe Val dn
Ser VaI %a [le Thr Cys,d n Lys Asp ,420 425 430 Al a

Ly, T p,Ly Lys
il 1 lgjasrag Fero a0 s X{eﬁ%g By s pne
Ser Asp Leu Asp& n Tyr Pro 458 455 460 Leu Qvy
AsgR Cys IRhBer] ¥ay Ara| TYE s 485 TAY §1n Lo B uBie18Y 1416
<312> DNA <213> #HoVAN PAPI LLLOW® VI RUS PARTI AlsoL1
SEQUENCE-pye 116 c157400ni3 map gleted tly ggctgcatag:
tgaggccact gt edsacttgc ctcctgtecc agtat ct aags60

LLIL2Ag6A v&g%t&%%? ?%9%@&9& aqAgacal.ah alhat cat gc
aggaacatcc 120 agactac cagttggaca tgectatttt

cct att aaaa'Hacct aacaa taacaaaata 180 ttagttccta
adBt 3P Aty S4t depciixtAgR Mahdat &ek I (g”é’af}ﬁc%ﬁyt’ilaeﬂ%t gacccc
240 aatghagtttg gttttcePga cacctcatti®st at aat ccag
athag agageg Tigc tggithtagg A300ys gec Byt Piagreoghegt Asgadgt
aggt egd ggt cagccattag gt gt gggcat tagt ggccat 360
cell il baa Al aaatkhoga L-gacreagan aatl @ctwgdtgraitat gcage
aggi gcaggt 420 gfggataata gagaat gtat atctat ggat

t acaaacaaa {t ttaattgqgt 480 C
ctA? adygya’E cgﬁﬁ geﬁgpté“g Jgatérﬁ E'f%gc c %lua%giggfpétgtgcagta

540 aatccaggfﬁ attgtccacc éf?agagtta at adacacag
t tVat teagifaltgitegiendirg 6oLy 4ia Jait aot Fugtrt'Rtydtgc
tatggacttt2¢ict acatt ac ag@gét aacaa aagtgazigtt 660
coag hggabaTit 11gt Beane seatcly genasr bat voagatilaseat t aaaat
ggt gt cagaa 720 - 280 285
Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met Val Thr Ser Asp Ala
290 298 300
Gln Ile Phe Asn Lys Pro Tyr Trp Leu Gln Arg Ala Gln Gly His Asn
305 310 315 320
Asn Gly Ile Cys Trp Gly Asn Gln Leu Phe Val Thr Val Val Asp Thr
325 130 335

(O R
comc

Thr Arg Ser Thr Asn Met Ser Leu Cys Ala Ala Ile Ser Thr Ser Glu
3490 345 350
Thr Thr Tyr Lys Asn Thr Asn Phe Lys Glu Tyr Leu Arg His Gly Glu
355 360 365
Glu Tyr Asp Leu Gln Phe Ile Phe Gln Leu Cys Lys Ile Thr Leu Thr
370 375 380
Ala Asp Val Met Thr Tyr Ile His Ser Met Asn Ser Thr Ile Leu Glu
3igs 390 395 400
Asp Trp Asn Phe Gly Leu Gln Pro Pro Pro Gly Gly Thr Leu Glu Asp
405 410 418
Thr Tyr Arg Phe Val Thr Ser Gln #la Ile Ala Cys Gln Lys His Thr
420 425 430
Pro Pro Ala Pro Lys Glu Asp Pro Leu Lys Lys Tyr Thr Phe Trp Glu
435 440 445
val Asn Leu Lys Glu Lys Phe Ser Ala Asp Leu Asp Gln Phe Pro Leu
450 455 460
Gly ARrg Lys Phe Leu Leu Gln
465 470

2/7



ccatatggcg acagcttatt tttttattta cgaagggaac aaatgtttgt
tagacattta 780 tttaataggg ctggtgctgt tggtgaaaat
gtaccagacg atttatacat taaaggctct 840 4/7 gggtctactg
caaatttagc cagttcaaat tattttccta cacctagtgg ttctatggtt
900 acctctgatg cccaaatatt caataaacct tattggttac
acggagcaca gggccacaat 960 aatggcattt gttggggtaa
ccaactattt gttactgttg ttgatactac acgcagtaca 1020
aatatgtcat tatgtgctgc catatctact tcagaaacta cat ataaaaa
t 46t%aacttt 1080 aaggagtacc tacgacatgg ggaggaat at
gattitarfagt ttatttttca actgtgcaaa 1140 ataaccttaa
ckegeagmetgt tatgacatac atacattcta tgaattccac tattttggag
1200 gact ggaabin vigglitmenaGefEsaCEa pgaggcacac
tagaagatac ttataggttt 1260 gtaacatccc aggcaattgc
ttgf.capaaa catacacctc cagcacctaa agaagatccc 1320
ctt aagaaat_acacttttt aagt aaat ltagaggaaa agitttctgc
afacétalmt " F3IEe P’&é”ﬁ?tp‘?‘g@f* Padtfa grgxgag%f’ tte t%gcta
cahdtaa 1416 <210> 4 <211> 1819 <212> DNA®<213> HUMAN
PAR V&) Ovieng| RUS2PART ITAE. ABH ASEDIERCEMMpire 1B S€400> 4
at ggcttt gtzgggcggcct ag tgaesaatacc gtatat®ttc cacctccttc
t giggraaganiGOnlaght gleaaat arg cgatgatirava ghgach oge
acaagcajat tttatcatgc ghbggcagcectct 1205 agattattaa
c ceatatt C g t aagcag
180 ‘Pﬁﬁ%‘%ﬁ%c%i B o A R ra T
gggt tt acct accca 240 aataaaftt tttacct a
D45 Hep Rie P AE OFY AR BB SER Y £ HYUBE JEP 360
géet gt gt t g gagt gjaaat tggccgt got cagcctttag dPgt t ggcct
t agt gggemt ci30Ew ket remSer aladat tagiretPadac ttdma
agttcccatg ccgccacgtc taatgeétct 420 gaggacgtta
gggpeant ot gt Gbaha0A1 cipvangtagr €3CRYGidaldntmét LT gggc
480 tgtgc&gctg ct attgggga_,, acact gggct aiqaggcactg
ctt taaatc dcotcett caca C ccc
G%?'aﬁl o aaé’lasceécga %t ?g %téeagyarg thsg’g’%satf
gt agat attgy gat at ggt gc 6%1tggacttt agtd attgc aagat act aa
afrpt Gogearase@ots et Jhafer p Ijﬁlc%gt ButP e Y PERa
tatcetggatt atttacaad® gtctgcagat 20 ccttatgggg
alb aad giit sedrt dall tags A Leg GO igagh mgodybtmit geu tcaggcat ttt
7805 150 155 160
Cys Ala Pro Ala Ile Gly Glu His Trp Ala Lys Gly Thr Ala Cys Lys
165 170 175
Ser Arg Pro Leu Ser Gln Gly Asp Cys Pro FPro Leu Glu Leu Lys Asn
180 185 190
Thr Val Leu Glu Asp Gly Asp Met Val Asp Thr Gly Tyr Gly Ala Met
195 200 208
Asp Phe Ser Thr Leu Gln Asp Thr Lys Cys Glu Val Pro Leu Asp Ile
210 215 220
Cys Gln Ser Ile Cys Lys Tyr Pro Asp Tyr Leu Gln Met Ser Ala Asp
225 230 215 240
Pro Tyr Gly Asp Ser Met Phe Phe Cys Leu Arg Arg Glu Gln Leu Phe
245 250 255
Ala Arg His Phe Trp Asn Arg Ala Gly Thr Met Gly Asp Thr val Pro
260 265 270
Pro Ser Leu Tyr Ile Lys Gly Thr Gly Met Arg Ala Ser Pro Gly Ser
275 280 285
Cys Val Tyr Ser Pro Ser Pro Ser Gly Ser Ile Val Thr Ser Asp Ser
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t ggaat aggg caggtactat gggtgacact gtgcctccat ccttatatat

t aaaggcaca 840 ggtatgcgtg cttcacctgg cagctgtgtg

tattctccct ctccaagtgg ctctattgtt 900 acctctgact

cccagttgtt taataaacca tattggttac ataaggcaca gggtcataac

960 aatggtgttt gctggcataa tcaattattt gttactgtgg

tagataccac tcgcagtagg 1020 aatttgpcaa tat gtgcttc

t agt.ct cct gt aa c

t?t?agg“gghgetAsgt%gc%gq%g Ttggt%?‘éﬁéggaa %‘%t%at 3%535‘ ?ttatttt

Fgttgtgt 1140 **Actattactt tadbtgcaga tgtt atd

t&fraﬂyc it HPJRatPaY CCadenfit Yo 10! ‘g‘ég"g‘at'ff’gga

actttggtgt tc¥eécccccg ccaacB3cta gtttggtggast acat at cgt

1260arg $drgtiacasatLecttgt igebad atacat girca@a saggatvgct g

caccggct gazsgaat aaggat 13385 ccct atgataﬁ,gttaaagtt

t booeat ahorgals) Laaags v ;@%ﬁ%}é L& Hrtéjega;% L83s 13

gat caat gf.c cccttggacg,laaatttttg gttcagtaa 1419 <210>

5 <211> 1419 <212> 5/7 <213> HUVAN PAPI LLLOVA

VIRUS “PRRTISRL L £ SERUENCEM BV e Cveqt6F18 8T gfet ct gt

ggcgét ag cgaggcet @t gtctacttac ¥dcctgtccc agtgtctaaa

60hr fat Fppaiad At Ggydryddd Hid gdragcagseacaadtatead

abdsat cacgc aggcageégct 120 aggedsgctta cagtaggeca

t eGaka! £:3tash Ghaleds @A panba) BACAR e Cihdaraday ¥80

atagttgtac cagaggtgtc aggatigcaa tat agggt gt ttagggttcg

t{tagcagat, 240 ¢ a t ggat ctaactct

ttt?’c"atat Ef"gaé’aﬁ?’gagac lt%lag?lt o t’“

ttggtttaga &gt aggt cgc gggcagccat taggt gg tattagtggt
3BT A eatefat (Gt *eadnt Axalte TyaAsgdeade Jandbe ot a

at agat at3§c cggt ggt cct 4420 ggcact gat4as at agggaat g

t adnataQ areb Fegabt @O ARC PRasoaBAaGh 1gh Qs tac trér 480

ggt t graaac cacctat kg agagcatt gg gt aaaggta gtccttgtag

t aacadt Agtiy9o40. &t LACEGCt g gtgattgtcc tccattagaa

tjaaaaaatt cagttafaca agatggggat 600 atggttgata

caggctttgg agctatggat tttactgctt tacaagacac taaaagtaat

660 gttcctttgg acatttgtaa ttctatttgt aaatatccag

attatcttaa aatggttgct 720 gagccatatg gcgatacatt

at3Pt fttat ttacgtaggg aacaaatgtt tgtaaggcat 780

ttQt teedt a gat caggcac ggttggtgaa tcggtcccta ctgacttata

t ahtaamggc 840

<213> HUMAN PAPILLLOMA VIRUS PARTIAL L1 SEQUENCE hpv 16

400> 3

atgtctcttt ggctgectag tgaggcecact gtctacttgce ctectgtcco agtatctaag 60

gttgtaagca cggatgaata tgttgracgce acaaacatat attatcatgc aggaacatcc 120
agactacttg cagttggaca tccetatttt cctattaaaa aacctaacaa taacaaaata 180
ttagttccta aagtatcagg attacaatac agggtattta gaatacattt acctgaccce 240
aataagtttg gttttcctga cacctcattt tataatccag atacacagcg getggkttgg 300
gectgtgtag gtgttgaggt aggtcegtggt cagccattag gtgtgggcat tagtggecat 360
cctttattaa ataaatigga tgacacagaa aatgctaghtg cttatgeagc aaatgcaggt 420
gtggataata gagaatgtat atctatggat tacaaacaaa cacaattgtg tttaattggt 480
tgcaaaccac ctatagggga acactgggge aaaggatcco catgtaccaa tgttgoagta 540
aatccaggtg attgtecace attagagtta ataaacacag ttattcagga tggtgatatg 5§00
gttgatactg gotttggtge tatggacttt actacattac aggctaacaa aagtgaagtt 660
ccactggata tttgtacatc tatttgcaaa tatccagatht atattaaaat ggrtgtcagaa 720
ccatatggeg acagcettatt tttttattta cgaagggaac aaatgtttgt tagacattta 780
tttaataggg ctggtgctgt tggtgaaaat gtaccagacg atttatacat taaaggcotct 840
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tccggttcaa cagctacttt agctaacagt acatactttc ctacacctag
cggctccatg 900 gttacttcag atgcacaaat ttttaataaa
ccatattgga tgcaacgtgc tcagggacac 960 aataatggta

tttgttgggg caatcagtta tttgttactg tggtagatac cacacgtagt

1020 accaatatgt ctgtttgtgc tgcaattgca aacagtgata
Cég@ﬁ&%@ 122 229 R RBLcadd8 e e el 3 2R0AALL AL A LARGAE Boo
991029958 .1, 43 LLAG 81 L Blal: LEALANAGAAD oco

{ at {cc
@a&g%lafrtt %ttiggeb‘:la ccg ctgfttt %tta a?iitf;t da t-Tai_:tac ac cagtaca ngg
cte ety 'tat%rtgﬂggg%i’g@%“i‘%ci“ﬁ%ﬂa&iﬁ %Eﬁﬁaaaﬁtttag"taé‘é‘é}étm“
CcIruaTyeTatacyre eogioeeara i agRt tgeTat tetrabiwageestesagdasat
1320cctcpadtht@ady athahgicadthodrt gggaggteaaatat ttagma g 200
a@@a@u&ct Eeghideagaddet @cddBfhagddadac aghiaherac athGggH:€ Q260
aidtd.t Qggls gé Bealébh acsadllz Lg é%&ilas LY g
i

P an Lt%}a%aaag&% RARTLAL ELCC%QP%E%E

tag fgacdgtacy
gfaﬁf'ﬁfﬁﬁtt?‘gﬁaﬁg‘éﬁﬁ& ftcta‘f gt"'gag a@aga 60 gttgtcaaca

ctgatgatta tgtgtctcgc acaagcatat tttaccatgc aggcagttcc
1200>dgattattaa ctgtaggcaa tccatatttt agggttgtac

ctagt ggiegc aggt aataaa 180 caggctgttc ctaaggtatc

cgGal @hLag tatagggtgt ttagagtagc tttacccgat 240
cchaatAaRateabtigORh baks baatkGhaghuRbaLS a0t ¢ ct gaaacaca
acgtttggtt 300 tgggcatgtg taggtatgga aattggtcgt
gg%cagcctt taggtattgg cctaagtggc 360 catccatttt
at'dat daatt ggat gataca gaaagtgctc at ctac ggct %ttgtt
4GSt By CHGUREE G It TPATHHUT a%a'fagf'i’jf Agte ‘gatt@&%g&%?a‘&

agrag e sigcteogogt tat tereart R (Peagpgr i ti§ Fate2 OF Jeeastgy 12°

t gageatiggugreeadggatoacisbitytan aetbeuacastabatds 180

t §Qeadent Hop-gart Ghatatat Cighdtgora ghlgampaaecaqgesai ad t ga
gmswhg,agtfﬁa@@maaéaqmgggat Rr&REE 13580030 GRAEH84 300
t“ @&g ot C&Q%%&%tgag@a&g&qaég @%Qg?cﬁé Laglob s GaLEAY
a %E Cat aa. Cacgtt a%tc aaat at Ccat C, ceacy Qagt gtattcl.gtélg(} gCt
7%@““@ LRt R AT e G Tt Tt Tt e Cf acqgec
a%?@a%f@f‘gtﬁlggwe%?é e%ﬂtagfgotatiae'fie@gcaaaeatag@gt&a Gt a?‘“’"

t Bt gAYt gatt A BiTaTpe AT WA FREIICUTCA T EHTPIPAA G- o84 540
actagegat @ taicad GOt gRaGa T yPe rtatiubIglrgitvatarT Gett t

1416

t §GE6AGEGARtDEPrge catggactet

ccattggata
ccttatgggg
tggaataggg
ggtatgcgtg
acctctgact
aatggtgttt
aatttaacaa
tttaagcagt
actattactt
gaggattgga
tttgtacaat
ccctatgata

gatcaatate

<210> 5
211> 1418
<«212> DNA

tttgteagte
attccatgtt

tatttgtaaa
ttttegeotta

caggtactat gggtgacact

ctteacctag
cccagttgtt
gctggcataa
tatgtgette
atagcagaca
taactgcaga
actttggtgt
ctgttgctat
agttaaagtt
cecttggacg

cagctgtgtg
taataaacca
tcaattattt
tacacagtct
tgttgaggaa
tgttatgtec
tcoeocecceag
tacctgtcaa
ttggaatgtg
taaattttty

agtacattgce
tatcctgatt
cggegtgage
gtgecctceeat
tattctecct
tattggttac
gttactgtgg
cctgtacctg
tatgatttge
tatattcata
ccaactacta
aaggatgctg
gatttaaagg
gttcagtaa

57

aagatactaa
atttacaaat
agctttttge
cctrtatatat
ctccaagtgg
ataaggcaca
tagataccac
ggcaatatga
agtttattte
gtatgaatag
gtttagtgoa
caccggetga
aaaagttttc

atgtgaggta
gtctgcagat
taggcatttt
taaaggcaca
ctctattatt
gggtcataac
tcgcagtace
tgctaccaaa
tcagttgtgt
cagtatttta
tacatatcgt
aaataaggat
tttagactta

660
720
780
840
300
960
1020
1080
1140
1200
1280
1320
1380
1419



fctattatta cttctgattc tcaattattt aataagccat attggttaca

t aaggcccag 960 ggccataaca atggtatttg ttggcat aat

cagttgtttg ttactgtagt ggacactacc 1020
atttaacatt atgtgcctct acacaaaatc ctgtgccagg tacatatgat
cctactaagt ttaagcacta tagtagacat gtggaggaat

1080

cgcagt act a

aLgat Lhac 2@t lfl Vidt shiAQy caghltOaa ¢fattacttt

aactgcagag gttatgtcat atatccatag tatgaatagt 1200
agtatattgg aaaattggaa ttttggtgta cctccaccac ctactacaag

t¥P%gf ggat 1260 acatatcgtt ttgtgcaatc agttgctgtt
LY E OO RICITI R FIRWELRE AR CaGAR “IFPB-°cadgwagFat &°

oRt@bgat aasatiaaagtdatadog gactagitey anvtraranggeraat@aatitt t cc

1388 gcit6 CPgdabb @y ratsanhateeaeats gyt graaagithbdabagsc
tJtQéHlBé%@ éLQé%étgtz/Aggattacaa

ccaaacaaat
tgggcctgty
catccattat
ggcactgata
ggttgcaaac
attacccctg
atggttgata
gtteoetitgg
gagccatatg
tcctectaata
tecggttcaa
gttacttcag
aataatggta
accaatatgt
tttaaagagt
aaaataacat
gaagattgga
tttgtcacct
ccatttaaag

gatcagtttc

<210> 6
1428
DNA

<211
<212
<213>

<400> &

atggctttgt
gttgtcaaca
cgattattaa
caggctgttc
cctaataaat
tgggcatgtg
catccatttt
acgcaggatg
ggttgtgtac
ttgcagcetg
atggtggata

ttggatitee
ttggtttaga
taaataaatt
atagggaakg
cacctattgg
gtgattgtee
caggctttgg
acatttgtaa
gcgatacatt
gatcaggcac
cagctacttt
atgcacaaat
ttegttggyg
ctgttkgtgc
atttaagaca
tatctgcaga
attttggatt
cacaggecat
attatgtatt
cactgggtcg

gacggcctag
ctgatgatta
ctgtaggcaa
ctaaggtatc
ctggattacc
taggtataga
ataataaatt
ttagggataa
ctgctattgg
gtgactgtcc
caggttatgg

tgatacatct
ggtaggtcgc
tgatgacact
tatatcaatg
agagcattgg
tccattagaa
agctatggat
ttctatvtgt
attcttetat
ggttggtgaa
agctaacagt
ttttaataaa
caatcagtta
tgcaattgca
tggtgaggaa
cataatgaca
gacgacacct
tacatgtcaa

ttgggaggte
caaattttta

tgacagtacyg
tgtgtetege
tccatatttt
cgeatateag
tgattotact
aattggtcgt
ggatgataca
tgtgtcagtt
tgagcactgg
tcctttggaa
ggcaatggat

tatagggtat
ttttataatce
gggcagccat
gaaaacktcta
gattataaac
ggtaaaggta
ttaaaaaatt
tttactgctt
aaatactccag
ttacgtagqg
tcggteccta
acatactttc
ccatattgga
tttgttactg
aacagtgata
tttgatttac
tatattcaca
cecteaggtt
aaaactgcec
aatttaaaag

ttacagtaa

gtatatcttc
acaagcatat
agggttgtac
tatagggtgt
atatataatc
gggcagcectt
gaaagtgcte
gattataagc
gccaagggcea
cttaaaaaca
tttagtacat

6/7

ttagggttcg
ctgaaactca
taggtgtagg
atagatatgc
aaacacaact
gtcecttgtag
cagttataca
tacaagacac
attatcttaa
aacaaatgtt
ctgacttata
ctacacctag
tgcaacgtge
tggtagatac
ctacatttaa
aatttaktaktt
gtatgaatcce
ctttggagga
cccaaaagee

asaagttttc

HUMAN PAPILLLOMA VIRUS PARTIAL L1 SEQUENCE HPV4S

caccaccttc
tttaccatgc
ctagtggtgce
ttagagtagc
ctgaaacaca
taggtattgg
atgcggctac
aaacacagct
cactttgtaa
ccattattga
tgcaggatac

tttaccagat
acgettagtt
tattagtggt
cggtggteet
gtgtttactt
taacaatgct
agatggggat
taaaagtaat
aatggttget
tgtaaggcat
tattaaaggc
cggctecatg
tcagggacac
cacacgtagt
aagtagtaat
tcagttatge
tgctattttg
tacctatagg
caaggaagat
tgcagattta

tgtggccaga
aggcagttece
aggtaataaa
rttaccegat
acgtttggtt
cctaagtggc
ggctgregti
gtgtatttea
acctgcacaa
ggatggtgat
aaagtgcgag

240
300
380
420
480
540
600
660
7240
780
840
200
S60
1020
1080
1140
1200
1260
1320
1380
1419

60

120
180
2440
300
360
420
480
540
600
660



gttccattag
gatccctatg
ttttggaata
actagecgeta
tctattatta
ggccataaca
cgcagtacta
cctactaagt
cagttgtgca
agtatattgg
acataktcgtt
aagcaggatc

tccgatttgg

acatttgtca
gggattctat
gggcaggtgt
atatgcgtga
cttctgattce
atggtattctg
atrctaacatt
ttaagcacta
ctattacttt
aaaattggaa
ttgtgcaatc
catatgataa

atcaatatcc

atccatctgt
gtrtrttttge
tatgggtgac
aacccectggc
tcaattattt
ttggcataat
atgcgcectet
tagtagacat
aactgcagag
ttttggtgta
agttgctgtt
attaaagttt
ccttggtega

aaatatccag
cktacgeegtg
acagtaccta
agttgtgtgt
aataagccat
cagttgtttg
acacaaaatc
gtggaggaat
gttatgtcat
cctcecaccac
acctgtcaaa
tggactgttg
aagtttttag

elad

attatttgca
aacaactgtt
cagacctata
attccceotte
attggttaca
ttactgtagt
crtgktgccagy
atgatttaca
atatccatag
ctactacaag
aggatactac
acctaaagga

ttcagtaa

aatgtctgcet
tgcaagacat
tattaaaggce
tcecagtggce
taaggceecag
ggacactacc
tacatatgat
gtttatrtte
tatgaataqgt
tttagtggat
acctccagaa

aaaattttce

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1428



