1 VACCINE Field of the Invention 5 The present
invention relates to human papill omavirus (HPV)

vacci nes. Background of the Invention

Papi | | omavi ruses are snal | tunour viruses, which
are highly species specifi So far, over 100

i ndi vi dual human papillona.vag%x&.PV) genot ypes have
10 been described. HPVs are generally specific either
for the skin (e.g. HPV-1 and -2) or nucosal surfaces
(e.g. HPV-6 and -11) and usually cause benign tunours
(warts) that persist for several nonths or years.

Such beni gn tunours nay Fived 6f thk I@eemitiog f or t he
i ndi vidual s concerned but tend not to be

[ .
5t hr eat e AhiBreseRt inyenflondglates todimag papi ISB‘ﬁ%‘r%Fﬁ%gVAP' o
associ ated with cancers, known as oncogeni c HPV types.
15 The strongest p05|t|ve associ ati on between an HPV
and human cancer is tBaskgigwndief thedoyentionet ween HPV- 16

an d HPVP%p%“&HS{'IRIEéS Qhalpﬁﬁﬁ tRAFE- vildSlsY Whth aFARGRY spedies

gnancy in developing countfies,
W| &jmctﬂnotﬂn f51) Oy3 100 mhvnm bemanpapil lomavigus GIR\Aegenpsypes have

020V ERlingt PEYs HEAhUBRP tbing 1R Do B S0 AR IEV-25fa 2 o

an @mfeBsal ﬁx&faeésr(erg HBVaSaﬂdomb)mgé nswaliyieytse ppmigh jJumohys@rts) that
16 and ar e ave.t he hi hest di .

as QS@%SE{%F S5y et qun@g Pweéaﬁ %85%2%‘#8“ tw‘aes gy be distrpssing for the

t h%mdnﬁ&%ckdﬂcérhedm tendbtibt 10ibg Mifsthreatning| with alﬂembxdepﬁnns
cancer ris noz N, Bos ose S e

| nt er natPBh Q(P MA@MV qsﬁqc’af‘«fgsvélﬁf Wc%ﬁ?‘eﬁ & ontogéniCHpV types

15Milhie §t poBitive ss8ciationBe®eerDhnHP V@na hipmah\Eanger id Matwhich
2003; 34 18-27.) 25 HPV virus |ike particles

VLP
h a\%\xsgg @gWegr@, Hgé’s’ffé@dé?% 38 and eryicy) sarcinoma. {Cgpvical &ancersil the
t 1 s MEIMmH mhliphandyih MY elspintd odtrias WAtSAbOWNS COIDAD nivk ases

produce no cross protection against infection for
ot leesurtiyintthewerld eaghgearf or exanpl e Suzich, J. A, et

al, Prog, g{@gpm ﬁg avire can%guse%%ﬁarllﬁéz 31 1.'»3?55 39”433 51, 52,

Breltbur rs 1n Cancer Bio
20pp 56338, 59 A65nd 8 (ef2ed 10 B508@geric-dH @egs”) HapeSaw qqri\lfi% are
16 18 i
o Y AR NpE B B P36 I OBO g 45w e
St aypes tvuth aﬂel nexshighnist assenidtiof withrapasesr neln(szdﬁsﬁas#eElX de

I n%%ef eetratl axn&n%{.%i’ igency'?@ﬁesgggﬁ on HQA’E@’ l@lrultlcte&gr Cervical
Cancer Study Group. N Engl J Med 2003; 348: 518-27.)

25 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.

30 WO02004/056389 discloses that an HPV 16, 18 VLP vaccine can provide cross
protection against infection by HPV types other than 16 and 18. Statistically si gnificant
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Cross protection against individual types within
groups was not disclosed. There is still a need for a
vacci ne that protects against nultiple HPV types. 5
Summary of the invention The present invention rel ates
to a nultival ent HPV vaccing, the vaccine conprising
an L1 protein or immunogenic fragnment thereof from at

l east 3 different, oncogeni c HPV s, those types

| D EEiTongY BT AR SO Exay PLIR ¥ timesy B Sievel g fvg! of
N Qiross PrAECLISR agdindt Indvi@ha® typeOWwithilTEidDg Siak fof dissredt
thereof fraom an HPV type 10 sel ected fr,omtfle | i st

consi stTinAEf 1ftilHpyeed for 4yageing that prgtests aggins{multiple HPV types.
conbi nation thereof. The present invention further
relates to use of a conposition conprising an L1

protei n or i nmunogeni Summagyreftheimentior from HPV 16

and bt Brdsth if\EnadFHIATS WftiRacht HPY!VGEIRG thd icine
prevention of infection and/or disease by one or nore
1S oviprising any Ld ppoteio os insmimgenit fla@ved thereq\frombatdenst Heifferent

52, The. nt iy ion [ t f .
S SR EEEY Sl AUENE T LEAA APy 8, UiSeRladvacen
f rdegsmoticomprsecanf L If protein-dr\imirinagenticHFAgnieBdt tharebfifrom an HPV type

LBl BB SATE Y 8BRS

f iegteemcy of cytol ogi cal abnormalities, and/or

preventjon of CIN 20 Aﬁﬁions %ASCUS CN1, .CIN2,. . )
CI N, cehh§ PEesent dyention furthertglated I Yse gf 3 pompgsition comptising an L
alpreeinRr irhin@fRogehic fREhRASthErBbISESin PP Val6 drdasitV 08 ¢ the'V

type aother than HPV 16 or HPV 18, suitably bein

c dvanutrcye pimmedigament for prevention gf infoctiogand/of diseass Ry pegor more
the oupddRsibMEESIHION 3| W8S adElpv83. 10 a method of
prevention and/or treatment of HPV infection and/or

di seasdhe presenninvieatdorciyrperirelates tause iof @ eprppsitipngemprising an L1
| by %hnocg%ﬁﬁ_ ehi GBS fr Ml RN RCIGEP VIR Hthe OF 2
conposition conprisrng an L1 proteln or | mrunogenic

f meaymrEacture bfcy medicdmantfaxtprdventinn of cpiologinabatmonnalitigs rand/or

HRV, t ¥pe e e j

WEEHBFGrnd BEIGRH B Oe Sabimatlel. Btk ey

i riesions ARCUS] €BY) ipCIN 2,IGINe @Ervicabeanesy) il ihdipdualethect ed

fromthe.list consisti f HP HPV 4 0

L st ics. lesTone caped P adenstane S, breeiothet Hip FEY T o bV

r elB;’:'?ﬁtSbI&ltbeiﬂg ?axcséd ayé FIPVt wfz 113 o 4%, %ﬂpm,sdrtaice?_binatimhglfreof.
manur a ure o1 a_ nedl canen (0] reventi gn an or
treat nérﬁw iyentign furtheraglates ip a laﬁfa?%?fe m?@@&g%?nﬁ?féreatmem of HPV
Mihfeétibhl aBBlor 8186436,Shé method CoMRPristg E1idétirgl to Rh AideviBualin need

I munogeni c 3 . . L. .
thereof an effective amount of a composition comprising an L1 protein or immunogenic

fragment thereof from at least 3 different oncogenic HPV types, those types including
HPV 16 and HPV 18, wherein the vaccine does not comprise an L1 protein or
immunogenic fragment thereof from an HPV type selected from the list consisting of
HPV 31, HPV 45, HPV 52 or any combination thereof.

The invention further relates to use of a multivalent composition in the
manufacture of a medicament for the prevention and/or treatment of HPV infection

and/or disease, the multivalent composition comprising an L1 protein or immunogenic
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fragment thereof fromat |east 3 different oncogenic
HPV types, those types including HPV 16 and HPV 18,
wherei n the vacci ne does not conprise an L1 protein or
I mmunogeni ¢ fragnent thereof froman HPV type sel ected
fromthe list consisting of ;, HPV 31, HPV 45, HPV 52 or
any conbi nati on thereof, é wherei n the nedi canent 5

pr Vi def)&‘? ﬁég %h]la?[] ﬁgw FQ}:Sg‘f’oeg%}T*lf'ig'[h nB’B/ﬁ{) E}bogé gr(lf)gsomcludmg

r eﬂmv a6 aﬁ@HBVﬂIl‘B‘; Waereinahe VERBIAE 6és 0 corhprise\a ¢ ipRéteintolne

Im'-:t hod gf?ﬁ ?cc ! risi na c%?‘%é%%ﬂﬁ‘&y# 5 lgé%égé?méhe list consisting of

di fh ¢ 3¢/ YPV3s OHPVisQ oFW doritfisatioh BRI B Yheteilfihb diedRtament
types HPV 16 and HPV 1 wherej n the vacci ne does_not

c gHpYiflesPretection agaigstantsctinn angdien diserse Frused bythe AmittadHRY fype.

10 frormyg nndéﬁvoﬁ M&?reﬁ?és%& G eHot 957 Jli]ﬁfz{c'nfré of PPRLAE] tA¥method

of HPV 31, HPV 4 or any onbi nat i on t her eof

Dedoniprisisig d@sbnnmmdﬁ prhtemgve mmomncﬁmet théreof fooym at least 3
P S AN AP Ut Y oS, APHaREY AP FOBUTRY 15

r ewmm metwaccnmer daxs notgromppise aroE 1 piietéin y:peunudogsndaﬁrwnent thereof

cI 0S 004/ 056
o S GLRRY Dheliblebted R 8 st Sl e HENES | AL PV, 52 or any
( rrombirtdidh thereofPV 18) HPV types ( as assessed by the
efficacy of an HPV 16 and HPV 18 vacci ne agai nst

those types), is higher than against certain other
(non HPV 16, HPV 18) ZODbB‘ﬂeaumﬁpnﬁoss protection

may be _considered as the protectio orded by

vaccin %egsrfﬂf%hemsmceo rgsepratsren s@%{ﬁﬁé?y FRVJ&and PV 18
(| dgginétadth iAEidAR aAd pérSidlent iAfRBHEH, addsSQS&HIn rélaktad chiYaif groups
ditferent HPV type. Oossﬁ&ot ection may be assessed

byef EBYstyaess hﬁdaemélsclv%en 20074086389 (V. E.), wherein
the V. Rye haves ‘é/ﬁaggnﬁé&x at the %g;ﬁ'ﬁ{ebﬁﬁ‘) AARkMettain (non

i nfection or i sea € vaccl ne conpare to a
pIl ERéKe HEVGL$) HBY typey( msqsyqdé)y theeffinsaycfian HPYal6 4nd HPV 18

;gﬁg&ﬁ@a gaftft @S{e%gésf A@E@g %ﬁ@ﬁnﬁ@k@ﬁﬂw n BPVie6, HPV 18)
c HRN Gpks. c@mssemoteeﬂuat ealy be)coHEi\Yemm fetht pmtectioh afferded bya vaccine
be.asse

bn Bty G 1A P agats insSuiof ERERYY or S ERRS Y s,
amahs,cs by adiffdoern HRWKgpe. Gwshpxaﬁecﬁdrﬁma)sblﬂﬁssésséd diongidérasg the
otenti ations fo desi For . }
P Siaftane SHicacy (V.15 ot e Vot GE e B iobnveiobint i irofectiog agginst
Hivedtfonasn diskizY bil@hd—\l'ac&ﬁﬁ tehpHréio WpldeebEgroud (it ialgien type.
cert ai n ot her HPV ty such as HPV 31, HPV 45 and

HPV 52 Infegtiog may be m@é%eh%ilgtemrubfﬁ?tme&swwve%bnf’@wl
beyRM\dyt RICUBOOIN, (RS CYR3WR EBvical dcdiifdlatd®to HPV infection.

Infection may be assessed by PCR, for example. Disease may be assessed by, for

example, histological examination or analysis of biomarkers such as p16.

Such a finding has potential implications for vaccine design. For example, the
level of cross protection afforded by HPV 16 and HPV 18 L1 containing vaccines
against certain other HPV types, such as HPV 31, HPV 45 and HPV 52, allows L1

components from these HPV types to be omitted from a vaccine comprising HPV 16
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4 and HPV 18 while still providing a vacci ne which
provi des sonme protection against incident and/or
persistent infection and/or disease related to those
omtted types. After HPV types 16 (found in 53. 5% of
cervical cancer) and 18 (foynd in 17.2% of cervical
cancer), types 45 (6.7% and 31 (2.9% are the next

nos i |f|ca [ of .their .freguenc

capt FEAHE e 3P prabiing & 14ind WnlchrdyddsipyiptecsBp ggains
| ncidedk ind/dr@letsisesnd 1rb§tt1Hl?\(n<ﬁé’r distast¥felatethol Gxosel\biﬁmed types.

cancer AlnREV e 1BiERag i 3950 SEedyipuEtRidiang fatbusdin 17.2%
ang cdiciahétr), Bpeea{d. 3% Pmd QL 99 drdaie hdd@ nfosi digrfflcant in

person after types 16 and 18 froma statistical o
pderEsOf theipdrequeney frecepieal icegeersd Myipe etaktsugens HINGAS (2.6%) is

C Gk folloWeY by MPYSSN@L8AY IThhs, Yutizh heéfgnﬁgwlnuﬁivarem mﬁv laccine
protelnfromothe PV types, or indeed antigens from

otaE@ﬂStWITVWQb@neﬁr corptatnmgvé st HRY 3 typeg then types § hangd 45 would
t -
Cf(i}z?%ll evi’ﬁaﬁged l{}ethé 9&%& ?eggraﬂ gf)}g n‘g?%mg;agg E?/'g%c s,tatlstlcal

ctpenp@alvsa regul atory or ot her constraints. In

i | |
Par {1 o 8BS oYk R Sord DSl ORI EIE il EYnANP G Brusion
59f L6 praaeid 166 otfHérd IRV eypes)ior uﬂvmmmgmsrfmlnaother Wimses or

L &1 val PV th
o PBPBEROI RSN oA HEHE CEBRLBTOPY Blngeen Bpetcin
3 nitiyfblegintitet, ROeRPIOBNDIEysidRly clienries, repllase dryfes constraints.

ot colfartitalas pther Bk s incpdd ot ouedi Lrﬁﬁxva"‘@;g W1,

t Ber:0B9 f4505, 3D, 44798130066 apdgect ed from the |i st
consi sting of HPV 31, HPV 45, HPV 52 or any

conmbi nation thereof. In one aspect of the invention
t he vacci ne does not contain an LI protein or 25

I munogeni ¢ fragnment thereof fromHPV 31. In one
as pect Th¢ presrat immtimi relates fpea muktivelget HRV yageiis) de gaccine

PoGibpfiflearPt Dol BmoARRROR, feid Bteol Rl B least 3 difforen

t logcaganie tﬁiﬁ\bttypcshélovawpcmecludmg HEVi YoaadtHRW 18logereimthe vaccine
cant ai rot |n Ot__i.nmunogeni ¢ f.r f

¢ PRk HoDeorise 3 1 2kl of imnIBHERY Hl e BAHR o) (1Y ype
v adedte:from tledpabdmisthg pf KRV il NigPY 46] HBV i520r amgaimishation
ig&#&&nt and /or persistent HPV infection by HPV 45. 5

In one aspect of the invention the vaccine does not contain an L1 protein or
immunogenic fragment thereof from HPV 31.

In one aspect of the invention the vaccine is capable of providing protection
against incident and /or persistent HPV infection by HPV 31.

In one aspect of the invention the vaccine of the invention does not contain an
L1 protein or immunogenic fragment thereof from HPV 45.

In one aspect of the invention the vaccine is capable of providing protection

against incident and /or persistent HPV infection by HPV 45.




In one aspect of the invention the vacci ne does not
contain an L1 protein or imrunogenic fragnment thereof
fromHPV 52. In one aspect of the invention the

vacci ne i s capable of providing protection against

i ncident and for persistent HPV infection by HPV 52. 5
I n one aspect of the invention the vaccine of the

i nvention does n contain. an rotein . or .

| o odE AP B NERRITELE Vet BBV ponif 49 4.1 prpjein or
OngnASPgmic @igrﬁe]ﬁEtHef%Eﬂbmq{P\lbﬁ vaccine is capabl e of
providing protection ai nst i nci.dent g

per si stibpRe 3spsetp ?hééll"eﬂ e B%ftch"e}lwpgﬁleg H’°Z"§h"glpﬁ°t8ﬁ5’“

aspainlt ifiddnPnd BYpatiseM HIN inf@fioh B9 HPAes2 not cont ai n
an L1 protein or 10 i munogeni ¢ fragnment thereof from

5 HPV 31 Imerg aspect pfiths iveptioneibe vascinetof thejysatippAoes pat contain an

Vv | YIRE agai nst
g LA AR S S

3 1 and Ils@ne dspeat néthasxp@utlomthe vinsinenyeapableof pméldmm@tﬂ@wn

oS GO0 PR P AL TR VO RRELE. O ||

o ne aseate aped béthle wentionthe wwlmaloes 0] comaloapdpb Ipeoteih or
pr.ovi di ng. Ot & ai nt and /or
10 péV@V??%%PP 8%?f§%“6§3%% 52 and 45. In one
aspect énd d?.ﬁedt aﬂﬁm tinventiérthe mee ﬁscapsble appiovidingfprotection
prOV|d|n rotection | i.nc n or
SRS R BBy oS by By FRC3h 74
HPV52 In St dspédh Yf thb envéasicii e victine dp elel ifventiopdets @6t doptiin an
a ai nst_persistent infection. 20 Sujt Vg@%gn 4}_? vacci ne
1paptain| o8 immupoeespicdtagairntierepisirom ki 4%t ect i on.
15 | nci demf oﬂ@p&@ bBihe LRRhticiAthY bé‘c@ine'xé"éa%ﬁﬁlb efNprovidingroteétidn
in Exanple 1. We have al so determ ned that a vaccine

c dapinstdnaideni-imd /epparsistgptdIRYipfecson py bgﬂchP\( P andk 4
exanpl &, o fasfs 6F %ﬁ'ehﬁbxﬂ?ﬂ@mcﬁle 1} c L bFiSdviding protection

protection agai nst 25 cytol ogi cal ab ormal1ties caused
byageiastingidenbaride/or msmgmrHRy mmtlmy b HPY Hlhand IRYHS amgbHPVS52.

d
R
20 types deﬁhly]&d vasciiglis caﬁble%prowrioﬂ Bgairsl incisignt iBfgctidig,

59, 66, a abnor i Li.e

suitab cgegf g’g{p&m%ﬁ gﬁgf’ ecﬁ(%%@ edén xamﬁ“

techni que. 30 Thus the invention further relates to

use of conbj nati on, an LI protein.or_ ] 0 '

fragmeﬁ? e e Aisb et 6 gecb ot TRV IRY] St 18 L1
p@&&hﬁgfbp&a@lgleaas SRERA it £xAfhplol) prévidddpeatediion @paifit

cyt ol ogi cal normalities or, reduction of_the
25 ‘cytological abnormalities caused by certain other oncogenic HPV types such as HPV

52, and is significantly protective with respect to such abnormalities caused by a group
of HPV high risk types (defined as 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68).
Cytological abnormalities are suitably detected by the well known Pap smear
technique.

30 Thus the invention further relates to use of a combination of an L1 protein or
immunogenic fragment thereof from HPV 16 and HPV 18 in the preparation of a

composition for the prevention of cytological abnormalities or reduction of the
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6 frequency of cytol ogical abnornmalities in an

i ndi vi dual caused by other (non HPV 16, HPV 18) HPV
types, suitably oncogenic HPV types, and in the
prevention of histologically-confirmed CI N |esions
(GN1, CGN2 CN3) and cgrvical cancer associated

Wi th infection by HPV types which are not HPV 16 or

18. Sai d [ 5 addi.ti.on to,.t. prev

- diraiey ot Sologichl mpetltits i anim A BuSBT} B Gon eV 16
t PV Y8YAEP W &ypebiRiitaby atdgdiic HBVIti5ds] ¥nd maeh@preventivh of

of cytoloplcal abnormalities redu%tlon of the

eally-confiemed ¢ BY lesigns CHINdy FEN 2y CIY 31)?"‘1;5’15@’\‘/‘@111 PG

Ofasé%ﬁieakﬂgi inftiGPBY HPVRGbSWNidhasé ASIHIP 16 BF £8/ E’Sh‘id @sa is in
agai nst those abnormalities or |esions caused b

n@dditiar fo the areventionor 1guetinnniisueh qygnts sased by the B’P@%‘“ the

f QR eV ff ar@f1gHPY 31, HPV 45 and HPV 52, or is
prevention agal nst those abnormalities or |esions

caus ed Sbifatiynthe preyeptiasf of 3ytolagiral dmormgalities,48ductian ofghe frequency

5
5gsiepih umlh S b AR By
Hli)\%:vwm&gamstt theseshoarimatitiesd?Neskis amsied By types nat fiicjudeth én the

ARt BTl e s B RO LB PV 32, or i

[ rpv@aﬁﬁdifhgaﬁlbﬁhm&bhmwﬁmrIlésidflg caused By the @raiprof i, 33, 35, 39,

ooge it By odnd e vsp 1jaudien fnnBreKFsyoR e Heton
HRY s evirhte E-iséll By e HPOLCyp& ifl EfRSvabidthe, GIPVDI6 &fd k80 L1
protein or immunogenic fragnent thereof froman HPV

type sSpPiblythecpmRosivion qompnsing SRS 1g and HRY 1860y usq as ahyeve is
43he ¥y aEntHP R OYcchRIBPIRAN VAo, MRS WREine SSprigVAACH fitein or

of the invention conprises L1 or_inmunogenic _fragnent
f Agmunegeyiciisgmept thegobfiem at lepst  iffesent opeagenic SHOO@RS: those

HP ek Yl¥fudi &Q}n@ﬂqgm v l'dpwhelreﬁm RSvAtine UBASHRY EM'ﬂﬁ'f’se anL1

ocl ate arls cervical cancer and those
0 rpwge 1oF gnmunqpesic ftagment; tgmtoftfmm arcHBYdupd selected ﬁ@auhp Hat

" cebsifiob BBV ARy AR Fraly bhafhhli sty 13y
45, 51Th&Racchi,of B, m@tloﬁﬁorﬂ;ﬁlsamﬁl 68immmrtolgertit Gagment |ﬁ$>(n
e S bR SRS o Shnet SFRpet FEY ' i qpeotente PV

C Q}?ﬁéﬁ he@Rosa myﬂdE’&és3aaﬂeﬂ withatrisk Bf Cdrvichlngaied gmhihose oncogenic
nt t her epf acci ne of the j.nventi

¢ }nggléle Hl thp-yacgme o thﬁ lnb\tegp?]n 161radd810n to HPV 16 and
I rmmwmluae fuegrenet limhad ® APV 3Q, 33)85)\33¢ 45,152, §4, 56!&’8 59, 66

! r:l}/l(? 2§ Ivel?h t?lg Ip;o?/Pslo){ha% (t)hrcre.pvraIcc?cix?eS doacl:rs1 ncﬁF::\c{m%%seLzlﬂl gfr 195\9 31, 45 and 52.
The vaccine of the invention suitably comprises an HPV 33 L1 protein or
immunogenic fragment thereof.
The vaccine of the invention suitably comprises an HPV 58 L1 protein or
immunogenic fragment thereof.
The vaccine of the invention suitably comprises an HPV 59 L1 protein or

immunogenic fragment thereof.
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I mmunogeni ¢ fragnent thereof. 7 The vaccine of the
i nvention suitably conprises an HPV 16 LI protein or

i mmunogeni ¢ fragnent thereof, HPV 18 LI protein or

i mmunogeni ¢ fragnent thereof, HPV 33 Li protein or

I mmunogeni ¢ fragnent thereof, and HPV 58 LI protein or
innunogenic fragment thereof. 5 L1 proteins or protein

{he_vacHAEcaRe SHEs @i il R see RV B ron o

p amtmmmgaﬁc e ént dletlect) HEVIA 8 L pestein@s fmundgeflic\talghent thereof,
genj warts, such as HPV. 6 and 11. T nd 11

o 3? Ld dreteiper é‘Bm“B?ﬁFBﬁefFﬁgE‘ePy‘B%“Fﬁémﬁ?V 9? f gratein or
aslaﬁmnogéméﬁgg,héﬁmf&édfn t he vacci ne may include an HPV
early antige 10 for exanple an antigen selected from

the 1idil R,remsgr piotein fragipsntfrompdditipnal HEV types capde included in

Elthe Q4cch@ of H2 1ﬁﬂanﬁl)ltn ShLARLs s)(ﬁl 19562 @nlp a}t'ﬂﬁla‘f PR/ 5‘511&1@3€md types
| ack an HPV earl é ant i gen, for exa e an antig
W

s easmaéfui Wlommth MtSs sucb@ﬁ Py 6 angl . Thpoy 6mnd lEzare rgs considered
E%“ n.0r In one aspect t he vacci ne of
tﬁgwl en??on r trlvalent (contains an HPV L1 or 15
f r agnern omhapeclfof ﬂreomdmldm fheonenirie mawmghde an HPV early antigen,
e a furth c Vacein
v UBF Spmeld e g A R I 3ok AR GA SV 1, 2. B3, B4, B5, B6,
pekit, av B8 .ehi an ditermatifelaspbe theaspeiné mha éack va EiPiVhearly antigen, for

hept aval ent fyrther aspect .1he i X

c BeRoG B Aptieqrefert omabe AEpimaRe YR B fy B4 B E6,
otAvakgnt. Hi gher order valancies are also

conte Iat ed herein. _In_further aspec he vaccj

is at [BIETaPEetihR HcEine Of the HVSRLANAR im k@b{cavaméﬁ'e HPYL1 or
S etmgméai BBfeoPfrorfl gtcﬁff@fle.a%cdgehi& H® %@5 InG RAREISHHCEthe vaccine

HPV types. Preferably the conbi nation of HPV
cahfsiaeaiens. 1) 2 Awrther aspecy thegiapringis pentavlent.s Ingfurtheraspgoy the

| NR@Ghe is 'ﬂ@pth@l&iﬂ ORPDhifthtdashict % aliife EEDHAMRL R A furthéd

particul ar I's preferred that there I's no
biaspestythe arh(ccyner ig petgvalent Highex @ﬂm@nbm ars@lsojgpntemplated herein.

QT FHHAS adplets 1S, a6OHDE NPTk PRl b1E pbAEA HhouaPAHER

t hat I ned vacci he o |on S
t ceptavadent ef 6<Ea.\taiemt3wph mspcnt tmmncagmePVnyﬁesct ion or

di seas b notype.re ented |
b o BB e YoriiStoh ol FRY R BRPEGE RRARIEE Ript foes not
gi su@_rﬁcahﬁyﬁmgapethe imingogenicity ofdny@he IIH’\atonhmeﬁt In(pattiontar it is

Lg)ggfjavn%tﬂ?waeré F%ﬁlﬁpft)fglcg?yerﬁgy%llg;er gﬁaﬁ%;.%t\ween Hhv antigens in
S ubééoﬁmhimioh)bf #H2GRvention, sudhABRARS@MYifed Vaeciliddf thdinestion is

VvV 18, _t he _cqnbi ned vaccj ne Pf t he jinvention
ab]e to offer effective protection against infection or disease caused by each HPV

genotype represented in the vaccine. Suitably the immune response against a given
HPV type in the combination is at least 50 % of the immune response of that same
HPV type when 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



30 preferably stinulates an i nmune response which is
at |l east 50% of that provided by a conbined HPV 16 /
HPV 18 vaccine. Suitably the i mmune response generated
by the vaccine of the invention is at a level in
which the protective effect jof each HPV type is 8
still seen. The inmune response may suitably be

e T T e PR T A AR BT MEATE: I elTpliyy entbody
ofrespiohdeb,df ¥ither prdetiniz@isorihimék bxpelifiens. Meatuiematt of atibddy

di scl osed in (for exanple), W03/ Q77942. 5

dESPRPRIER Sl HRovR ip Jascrh é“%gpﬁ‘a?ﬁeg i OWW\@? Wgﬁﬁwﬁﬂ%
18 L1 proteins (e.g. see exanple 1) provides cross
protection against infection or disease caused b

> ceVe hrve dapoymingg éhat a xacojyel compaisipg BPVdl iyl #rsARY 18 L1 proteins
CQBRORE bk e 1) s}bsidw{regsrm&kafbn%@&iﬁmnfeaﬁ)w ¥ aR8ast Calied by

devel oped. 'In particular, the invention relates to use
ofceriain SHPOPes. s welhan pravidigs HPxel tempasitionsdhisfinfomgation allows
pr. ' '?g@ju genic fragnent thereof, in the
nﬁ%&?%%?ﬁ%édg 8'medicanent for prevention of

i nf ect iIm)parbyuluP_k}ieEdvenﬁblereilmem usecaf afcomphgition edngirsmgtlPV 16

?]irgota ﬂlqp%yxg?\éefgéurlé ]bf a

se osi.tion _conprising HP
10 550 BPVIELTRRRN R A imebr ekt
maedicagient for pleventiofd infestion by HPV 3 event i on of

i nfecti,on.by HPV. 45. 15 The i nyention.further. re

Lo ooe 1B bt pai dRes Bk PLS RyPRibRol sontsing BEVI and
LRV 08 B1 Protéih, drimtiuaeginicCidghigimereof, iethe @fanifactufecof a
manuf acture of a . nedicament for prevention of

i Regiqamsnt fgy prgesptigp of infectigu b EEY43-t he i nventi on

15 I el at eghé thvesforiirtRer'talates RFuse GFPEérﬁ%&BioH%Vmi)ﬁsi b HPV 16 and
proteins, or inmunogenic fragnment thereof, Iin the

prEPat &1 eretain. o imewnegarisfragmsnt thereof indheynandantyre A &

| 0 Gatrcabrieft f@Pﬁ*leOénti@h%?ﬁ&&tiSEU§ gV HPV 31, or HPV 52,

or any conblnation thereof.”In one aspect the

i nvent lweneraspest the inventiowreidtesto usecafiarnaceinheamprisimg HPX/16 L1

1 : ' e j t hereof , |
 Reb s AP e fITRAER, L OB on IS for e
20 i preventianpfanfdéton adiloe dsease carsedtbyofPMBY, aiSHPY 52, Tdrany

cQ gsiﬁiqﬁ for said use may | ack an antigenic

cgﬁﬁ & PF5RY t he HPV type for which cross

pr ot ecin @ik dspecp the\invbaton relldtarto asd ofal wicdiheconsprising HEV 28 L1

for said use may. conprise such an antigeni.c .
c ST0RG aF ImgurpEeyi Fagment Bergolr habe prRRRHIAR of resdisgent for the
f pedvesttintbfGrifeGfonRn@loe BiseMde tiaed by HPVIS. | atter case the

use of _the conposition conprisin
25 The comporgPtion for said use r;rngy lack a% antigenic component from the HPV

type for which cross protection is provided. Alternatively the composition for said use
may comprise such an antigenic component, e.g. the L1 protein or fragment thereof
from said cross protected type. In the latter case the use of the composition comprising
HPV 16 and HPV 18 L1 protein, or immunogenic fragment thereof, provides both cross

30 protection (e.g. against HPV 31, 45 and 52) and homologous protection (e.g. against
HPV 16 and HPV 18).
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HPV 16 and HPV 18 LI protein, or imunogenic fragnment
t hereof, provides both cross 30 protection (e.g.

agai nst HPV 31, 45 and 52) and honol ogous protection

(e.g. against HPV 16 and HPV 18). 9 The conposition
in one aspect is a multival gnt conposition conprising
L1 proteins or imrunogenic fragnments thereof from HPV

16, HPV 18 d at | east. one ot her 0ﬂco%eﬂcié)c HP% té{g{ﬁ ..

wherein an L1eSPEPRHOTR ORRARGJEA PRI ARTHSRPOpHRD &gpprising
f rionprotetns@f iMufogddhlé fiagarats Sifdret iveth HPVUIMG! HEVJi8Qu{ at least one
consi sting of HPV 31, HPV 4i 5 and HPV 52 is om'tteﬂ()j

f rsrOReosFRIcHING DRAIVRGREIR 8D &1 PRUCI) QE UURBAQSPRYG figggent thereof

Pr 868 6hé S mordAEH VI Blped SticRfeli i e BARi dBilsisting of IPM BAHPV 45,
he vaccine or conposition of the

HPV type. Were t . | ! .

i r@ér&ﬁf‘bﬂ sy tted frem dhe Yasrine apbwhereinftheyaqeing provides protection
t - SU| ' ' s of HPV L1 include

t %@%P%ﬁ%ﬁa&l e?i oné},hﬁ?gbst i ? E%I on, or insertion _
mut ant sWhere the. vagtinhor compasitjempthe inygntiontogmpriees a0 immunogenic
3 Uﬁ.g lny oﬁ?l\?\ﬂ%h Suitdbld lg{r{?ﬁer@??ﬁg g?%ﬁ&ﬂseo{ ISP eR ?&:h‘deftruncations,

necessary, n adj uv I nune response
bedelegions putistitition, orémsegion sautantaof LIl  Suditisnmnggenic fiagnaents are
Vi [ |ike . parti.cle .fromthe HPV. type fram which e
!l et RE i G e rniA O R g A0 dhibd) said
f riagume respbnskiBeing Gapablecdpedolrising an Lo peotein tichCisiaotrus like
agai nst .at |e one.of HRPV 31 and HPV 52 .and in an
SJBETE. 6B e T, RHE o el 5L Propein dyes gl
Pr ot ectA Qﬂtfaﬂﬁain' ﬁﬁﬁloéﬂﬁlo’ﬁagh&ﬁ%ﬁmf @6 i 0XPAHIE 6 dr6ss protection
ragnent of HPV_18 I s capabl e of . cross protection,
adfgriskat jgesy ong of BFYSY a&ﬁ&ll’é{:ﬂ, 8pd msn%bpétﬁwvemwn’ capable
| reTeRRYpdetibn Aghimbbsinof HPV 16 and/or HPV 18 can be
assessed by trials in humans, for exanple as outlined

i n Exarfpsusfable immuapgenjcfragmentipffHRY df is Gapehl¢ pfecgoss protection
acLomeif®y 4§ the present invention can be tested

using standard techni ques, for exanple as in Exanple

1, or iGrosstpaeteriion obtainablerhydmmunogamid fagmentsod FAV H andéer HPV
{ PR RE L) BMIRRERA S, (P iRl & LRI BMEple .
aspect Simarly, diffesdnt vaccinesraocosling toukd Eresent ipeertios asn bmtested

si_gnal Ln,anpther aspect .t he 5 truncation,i a .
¢ PR stapcdt RRBbAE, R BRsuptt i FAmple 1P n filapd phectinical
t ansdelsato donfifg diat the vaciarve inhensgenichan 50 am no aci ds,
such a wer than 4.0&3 I NO aci.di. Wher e

f d [{ll;e L1, i )

f r om HOYARIC {BHRQSniS Kl (trgmen's fekide fmacated Lt profpis. T one

t ragpezedhe Siiné #4060 Y&Bowe$ a a11d1€W 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 amino acids from HPV 18 L1. Truncated L1 Proteins

are described in US 6,060,324, US 6,361,778, and US 6,599,508 incorporated herein by

reference.
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35

acids fromHPV 16 L1. Wiere the LI is fromHPV 18 then
in a further aspect the C termnal truncation renoves
35 amino acids fromHPV 18 L1. Truncated Li Proteins
30 are described in US 6, 060, 324, US 6, 361, 778, and US
6,599, 508 incorporated herejpn by reference. 10 In
one aspect the HPV 16 am no acid sequence is the

Ezﬂ?l oW WOCM %QV?N}%R&%EQ@ \OVlirE)gS sequence: (SEQ ID

VGHBYHPI KKPNNNKI

Vé%%%&%ﬁ@%?ﬁﬁﬁﬁ?ﬂ%m%w LG 4,
PLLRKY 1557 ENAB R RRNIRRSTEIREC SR KU EY TUEY BRI Y- e asp 120

CTAYAKEDPTENASAYAANAGVDNRECISMDYKQTQLCLIGCKPPIGEHWGKGSPCTNVAV 180
NREOOFHP LN TNIQAGOMEDMF AP IAMINK SE VPRI BHCKYE DY IRMBSECKYPDY 240
| KIVEO6LFRARREQMFVRHLFNRAGAVGENVPDDLYIKGSGSTANLASSNYFPTPSGSMV 300

'IF')P ﬁﬁcﬂﬁ@\ﬂ&ﬁwd&%&i@%%%{b%m&%&sww 360

O o R s

KEYLRHGEEYDLQFI FQLCKI TLTADVMTYlI HSMNSTI LEDWNFGLQPPPGGT L

EDf& ¥hbthér2idpekdthe invention relates to virus like particles consisting only of HPV 16
| ACOKHT PPAPKEDPL KKYTFWEVNL KEKFSADL DQFPL GRKFL

V%%‘W “‘%‘f fefoaepeete abRye: apd o foppRsiHgRsAoptaining i}‘ici; §§~PS

i ke particles consisting only of HPV 16 L1 having

the am no sequence above, and to conpositions

be.t nat tATEY ESselorie g8 abs b S pocloREh SRRGHSL & °°
eX38qeKe1 675 fur terdrhple i sultatiptradtatedU Shizdbletriricares ate@sineated at a

t t ed It | ent,.to that sh
AR on S B ahn o B PR ERT:

aspect the HPV 18 am no aC| d sequence is the follow ng

sequence: \QM_ I D NO
é@wmvmgr spthe-fotlawing spqusuesyHRBRND

DI PKV/ AY YRVERVOL PDPNKEGL PDNSI YNPET%LVV\ACVGVEI GREOPLG
VI ASWRPSDHAVYLPPPSVARVVNTDDY VIRTSIFYHAGSSRLLTVGNPYFRVPAGGGNKQ

PWEWWWWM@F@@&WY@E%KGT A 120
CRERMLDD B3 SHE TSNVSEDVRDNVSVDYKQTQLCILGCAPAIGEHWAKGTACKSRPL 180

SWkWEVWWEﬁ@E@W&&WkﬂYPDY 240

L QYEAMFRARREQLFARHFWNR AGTMGDTVPPSLYIKGTGMRASPGSCVYSPSPSGSIV

YR P ARV TG YR S ST RS YSPS s
TR KRR A T R sy 2

QY FRSMAITEQEDAAPAENK DPYDKLKFWNVDLKEKFSLDLDQYPLGRKFLVQ
FKQYSRH\/EEYDLQ:I FQLCTI TLTADVMSYl HSMNSSI LEDWNFGVPPPPTTS

LYPM&%M the invention relates to virus like kartlcles cons1stlré§??<r[1:l{ of HPV 18

VAl TCOKDAAPAENKDPY DKL KFWNVDL KEKFSL DL DQYPL
414 having the amino sequence above, and to compositions containing such VLPs

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

shown above, as assessed by sequence comparison.
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30 I n anot her aspect the invention relates to virus
i ke particles consisting only of HPV 18 L1 having
t he am no sequence above, and to conpositions

contai ning such VLPs. An alternative HPV 18 sequence
is disclosed in W9629413, which nay be 35 suitably
truncated. Suitable truncates are truncated at a

positi eqiy en hat shown ove assessed

by seq ity o g b 18 Bbuepdd Gy 0B 1 Ine RO ve
S aqitsble S usy ia tesprsekiniavention. t he art and may be

sui tabl e, f use.in t e | NV i Qp. Su'tbe

t r uncatil ewn%wsyf%ﬁ&} i’ggvaﬁ%“lqg%ﬁggg bff’

NB@Rably fericvtia! quiveRRVE REmBRALHOHEbRIYS the Elelbrﬁleﬁﬁﬂo those described
portlons of the L1 protein to those described 5 above
adbaxesasaseeasel Py seapgasfcdisBMPYnient . Truncated L1

pr ot ei AgyRERd #h HrdiensakeldibclobQl mefsamneple W@ﬁéﬁ@‘?’?aﬂf‘d
US6066324, herein | ncor{,)orat ed by reference. The LI
pﬂb&@ﬁﬁﬁ%hﬂﬁlagmmormd keférengent i on may optionally be
in the

of t ho T Lpeyieft or E4BRA gPIELRchior ey oRbnblifb H3hefbmm ofa
HP&sien prptent, eaah ds shesfusibabf the iLi prdtenfvoﬂm%cir an egrly probain.

o eI SR 35 et e e

NEVLBY SInfone asgeet KiPY d/llcP& Ay mmswﬁsh@mmhwedthnmﬁn\mvws

o B Ty BAGPh B SRR OGA G Y P ohlcty e

seens‘ufabted Eoaimt &1 WA 4pibhaily LYSnRRaRoteiid 86the s, see for

ﬁfﬁ%?:%%%%%@é’?ﬁ%%%?ﬁh ﬁ&ﬂii@%ﬁﬁgﬁ?ﬁeﬁ%%ﬁéﬁﬁl &P

Pr59¥9 332 AnyCsuftfsle APYLCLE hfa be S5kahn @fe pRébeht inintibh whichProvides
VLP. Suitably the VLP is an Ll-only VLP. In one aspect

ofcrasparotectianspedasiand-\aiddi k2 ¥&fpri ses HPV 16 and HPV
18 L1 shfdnly Mkﬁpﬁ%tq%yy‘/ﬁpconbl nation with an LI

VLP sel ected fromHPV 31, "33, 35, 39, 20 45, 51, 52,
56, 58In &% asp&t afilic Bentign the varsing comprisss HPM 16 and HPV 18 L1

v %gfi} gﬁp{j/%g&?@% §18985ﬂxo§1ew Wl E1 %9&51%%(1 ?E”g?@f}’ 3%, 33385, 39,

'on-can be assess _
t d6hli, GRS, S81M, Gsandfa8; with shrgpireviso thhighe vasaingidoesomt opryprise

Yo AP LR AP B B otei n. (n one aspect the L1
pr ot ei WLP 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.

VLPs may be made in any suitable cell substrate such as yeast cells or insect
cells e.g. baculovirus cells, and techniques for preparation of VLPs are well known in
the art, such as W09913056, US 6416945B1 , US 6261765B1 and US6245568, and
references therein, the entire contents of which are hereby incorporated by reference.

VLPS are suitably made by disassembly and reassembly techniques, which can
provide for more stable and/or homogeneous papillomavirus VLPs. For example,

McCarthy et al, 1998 "Quantitative Disassembly and Reassembly of Human
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15

25 used to formthe VLP is a truncated L1 protein, as
descri bed above. VLPs nay be made in any suitable cel
substrate such as yeast cells or insect cells e.qg.
bacul ovirus cells, and techniques for preparation of
VLPs are well known in thegart, such as W9913056, US
64169458 . , US 6261765B | and UsS6245568, and

nces t t ent | ch,ar

e BT Do ctinin) e BPipeleR I 0\ Pislogy BT F4E,
midi:@criby&s dieﬁmf fiblyyandrehstedti $ eﬂﬂg?c}mlhﬁﬂh il GHPSS 1 1 WILPE Purified
c ovi or. nore stabl e and/ or homp ene
p%’? F‘EF&WF 38 offepio obtyjp agxggxﬁgqngous H&E‘t‘i‘éﬁ”?’ﬂ Sltﬁ’m W09913056
1998 UYquasyestatlol déseribe ARassemblyyreABsbRR 9&:%@5@53 for ﬂlfakl'ﬂg RV
12  Papillomavirus Type 11 Virus |like Particles in
viYel: . Virology 72(1):33-41, describes the
di sassqBhyasphd W%@H’q}é/msﬁe &%@&HP&J‘W@%&O%WUS%MSS&
VLPs purified frominsect cells in order to obtain
honbgeneous preparation of VLPs. W9913056 and

US6245 ' '

proces ?2' g }gc}'rs Ehﬂ%ﬁﬁ%&ﬁl&ﬂ? \@/ﬁ@mﬁd %ﬁ@ﬁgsﬁ%’n ?—TPV
Viimgnestimutant suchss,chext poti lbm'l:bd\tﬁgﬁmﬁﬁﬁ_hprd N&&Murce and non-
ng)u'c_l er%vlihvés of 1 i P&l X nstalerrlan Sokﬁx geag?r{t%cﬁag;at\)r’]rg t{)F ftf}’?ﬁd?ﬁen& aTHI1

taypedetp@nsél ed I|p| d A fromany source and non 10

: g)a(lig g n ?’g{ %\/ 85’16‘? f"%‘} ﬁlhﬁ&ﬁ%ge{ ?%@tgﬁ (ml g]%l?%j‘;i}gltﬂpg LlpPOSH ds.apotent

| tstithakatdr@if helit@iunk B@stéin tatBbughritseis® lnoddjifantd has been curtailed by its

SXQ ? sacchar tlggﬂ% d% L. P"r?%fﬁ bﬁLﬁ% gg%ggﬁqsﬂﬁ%&%i oé/lfﬁlﬁ)sproduced

b Wylreritvd of the dofe\atboRydrhte )gkﬁlﬁ ehd ﬁfétpﬁosphaﬁ%rﬂ % réducing-end
derivative of_ LPS, rmnog;osp oryl id A (MPL),

predisqeamine hapheen dgsrpibpd Rt%é‘%é”@% wieeyand gr oup
arIﬁ*m LABpIRRA £baQeidl @ﬁdcﬁ&ﬂﬁ’sc Pl?:guxﬁ'i’qbl BbHE, W'B@?eﬂ% and
has been described by R bl et aft (1986, | nminol ogy and
| thasithe foliowing strusgiye:of bact eri al endotOX|ns Pl enum
Publ . Corp.., NY,. p407-419) and ‘has the fO||0MAng
structure: O 04’% e HO HWOOMCH .. NCH3.-ON

Cr\*o H~0
\
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,2 CHO(CHAO/ I 1 H1,00 H OCCH 10 (I H2)10 CN\=
(__10CC-CH G 2 Mtn 1 06010 CH) .1CH3 (&) 1o
ICHO 3 CH C=O (CLH2)sa CH 13 A further
detoxified version of MPL results fromthe renoval of
the acyl chain fromthe 3-pgsition of the disaccharide
backbone, and is called 3-0-Deacyl ated nonophosphoryl

the merhORe Geiafod v e EMBb Sl Bt BB g ety chan

alfiom theScpasition of e diNaegharias bzﬁ:ﬁb@fe, dndph eslled Gr@.Déacylatpd d

A, and ac | ant er.e A suitab

f i ophotgbombiy & BRMEL) 1 e pug e et e methods

S Wlght infiGB i 212048 mch RstrehdeilboQistloses th@px‘éb&ﬁ@&ﬁéf digtdgphoryl
its nmethod of manufacture is disclosed in

odipid Agand 3aEhrdsacdatedsyariantsitheserf. conpri si ng

noNoPhaSQRGh¥ fork & h-MANY ifthe ToH] @f%%mulmvlﬁv mall
descri bed I n W9843670A2. 10 The bacteri al

| ippdists syzsdessitaani (pml ér diemdten dpdiitamethod of menyfastunglisdieclosed in

.th i
oy DR 29T e bis 0o SoBRAT E mopoPhE e B iPRY: B o
alstfsauait havad beei besynmmnmogmmm c. For exanpl e,

Cr" a1 | The BRTR) Padpenaterharidd sty adpiainib he L Bredh g e
Olcomfb§itiéiss [V Gle)presehtiheenfiodl Bial be BurdificiinGatdvased ﬁanﬁfactenal

is descrihed in GB 2220211 and. US 15 4912094, Oh
pEPHIFFSeOr alisEnaliyely theyimeay e sypibetss RoicstamplecRurifisddneophosphoryl

deipsd A edbscrivdd ilgRIbE e€dl 1986 (su%x%3 G@nd 3- O-Deacylated monophosphoryl or
Int.Arch. Al lergy. | munol 7() 392- 6; g(é)B
aldiphogghgryl hmdngﬂ%\reééspm Sumoyeltisp. g deﬁfﬁbe@ @wzemd UsS

B
bl aokrotaruinash ety Sfdlrthbpatalyseshasy s

t NHtlgmyt dbe 198e ttidnch. Midergy. I;ryemol | TR(@3920m Hilgers et al., 1987,
Immunology, 60(1):141-6; and EP 0 549 074 B1). In one aspect the bacterial

lipopolysaccharide adjuvant is 3D-MPL.

Accordingly, the LPS derivatives that may be used in the present invention are
those immunostimulants that are similar in structure to that of LPS or MPL or 3D-
MPL. In another aspect of the present invention the LPS derivatives may be an
acylated monosaccharide, which is a sub-portion to the above structure of MPL.

Saponins are taught in: Lacaille-Dubois, M and Wagner H. (1996. A review of
the biological and pharmacological activities of saponins. Phytomedicine vol 2 pp 363-
386). Saponins are steroid or triterpene glycosides widely distributed in the plant and
marine animal kingdoms. Saponins are noted for forming colloidal solutions in water
which foam on shaking, and for precipitating cholesterol. When saponins are near cell
membranes they create pore-like structures in the membrane which cause the
membrane to burst. Haemolysis of erythrocytes is an example of this phenomenon,

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



10

15

20

25

30

20 those immunostinmulants that are simlar in

structure to that of LPS or MPL or 3D- MPL. In another

aspect of the present invention the LPS derivatives

may be an acyl ated nonosaccharide, which is a

sub-portion to the above styucture of MPL. Saponins

are taught in: Lacaille- Dub0|s M and Vﬁgner H. (1996.
evi.ew 0 the bj. oIo i.cal andafharn&colo

%Peﬁup? ¥g kpewa ‘%H@ffﬁﬁ% T SYimig gm lﬁsfa"%éfheééwvam

38@}1 ha&a@I0fid mway ef ﬁlﬂﬁﬂidﬂaﬂs Pbmhg hds%&ﬁé)@etﬁiv)tmdi’&ﬁn the art
w dely distributed in the nt and marine aninma

ki Ghciatps Duboisan Waensroupa) dior FEAmitle,QHih (desived fraﬁn the bark of

sqh&iShaR Meﬁcm&r Quiltia ‘SQpcfrﬁﬁﬁ'MQﬁ'mﬁﬁ' aifd RabtioAdBerfeBt, are
preci pitat chol esterol. Wen saponins are near cel

oAbt 1 U S,050080 o Sppenins e R Es s KA. 1oy Crit Rev
Memﬁg’gﬁ o%psfs‘?”@%tl'ie(l YR 2REEP 6 3 2‘&%}31 Particulate

erythrocytes’is an exanpl e
P rsanetm,dmne@drmwnc Btimslating Compiexgs @$C6MSt),anomprxbmg fraotions of

aI uil & 3R 'eﬁ]l%l 1%?nd §% et s tm thlé ﬂpm@f KR algt\!c&}ﬂ]ets%l\/iopein, B,
Cl nes emcC a mnits € ad] uvant
arEP m@amzmi (W Qb7 ;, WO 96r33789)d lTah hsampuiytiosapbdrass QS21 and

DS REE e 55l A B AR S B

t hdjuvaritk, 208 thetmehdaoftthei\produdtion is disstoselllid Usjpatem No.5,057,540

Sa [ a and fracti ns thereof,. are
dBa P B2 B GtnsE rend *’S&'p‘g‘?‘?P eedin Sy yaccination
adhidyes Mctude tHB abﬂwed@mn&themaﬁt Yes suétods GYpedpHiialahd er
Syst, 1996, 12 - 55; 0 362 279 B1.

Aepinath ARl frs Veesine, L BNSIE IS | mul at i ng
Conpl exgsenhidnetd¥MRlem ﬁﬁm%é fht @&nfnﬁﬁﬁn‘ d?'&%oﬁftomé?ﬁbnld K\erivative

are haenol ytic and have been used manuf act ur e
ofang a ¥rionincderingsivsipgrticglarly ﬂEIIOGIblIGQOQ QQQ%@J andg3D-MPL as

air b WO PRIGHE B ey LR PR Mo pARRI s OREi

bawenchied with bbaiesgqomtdmtossymt\ﬁ@n 96/335&!? uvants, and the
t hod . hej ti | P .
No. 5. oAty ARG rosy RS 936 g Oy BpBPEUPL in an

Woillah whatty emblsion isidsacribed is y\B(D 05vil 22 Meand iusad i this adjaivamtifés an
inclu%ﬁxﬁhose derived fromother plant species such as

RS S °Baponari a (Bonford et al., Vaccine,
10(9) : Aéorbinigly id 898¢mbddiméxit of ﬂ’ﬁ:ﬁiﬁ&eﬁi ifyemtiGMtberevie pro@ided a

the conmbj nati .of a non-toxic I| erivative.. and
a VasnsAd wvarétrﬂ? wﬂ? .de@xglgaﬂ 8F # jor- Wéw&df gl X‘H’d , more
QivdilabBNdllj 3 with e meHopEdPEEF! Tipld WOrdkHORNe Shersiif. @

| ess reactogeni ¢ conmposition where the Q821 is
quenc h&Hong BPpect ths [Vacains additigually comprisesce sapom fobexanpiQS21.
A part hpéﬂe%ﬂf\%t e VERineAShHARYn dofiphidds@inioAn WAk eMiulRfbn. The

Qs21 and in an
present invention also provides a method for producing a vaccine formulation

comprising mixing an L1 peptide of the present invention together with a
pharmaceutically acceptable excipient, such as 3D-MPL.

Additional components that may be included present in an vaccine formulation
according to the invention include non-ionic detergents such as the octoxynols and

polyoxyethylene esters as described herein, particularly t-octylphenoxy
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20 oil in water emulsion is described in WD 95/17210
and use of this adjuvant forns an aspect of the

i nvention. Accordingly in one enbodi nent of the
present invention there is provided a vaccine

adj uvanted with detoxified |ipid A or a non-toxic
derivative of lipid A nore suitably adjuvanted with

a n hos erlv t.ive thereof. 25 |

o reatBerhLtpien RrDobut s e Ciappio angoleate (Pueen
S 230%,4nd bilé Sults SX Hivhic am%%ﬁvauvh@am&xﬂﬁa @éfein, hﬁpavmwr B&dium
formul ation conprises an oil in water enul sion,

prd@g@ﬁbolam turQdsoxychelats, Jhps dxong aspech ghithe eﬂvewm@rrﬁglatm

c%ﬁx%ﬁbé%%lf _MIPTLrA{oh O 160 MRV ele w Qnd’@o?&hﬂﬂ dékytHol1E R¥ti&lEmay be
e present |nvent|on toget er wwth a

pwamhw@é withea L2\antignapepastionds pioyide asuitahle yacgime3D- MVPL.
30 Addigd @b ?19)%? GP{ﬁkgrésQﬁﬁndZHé{mP%é JAE&ﬁéj&i% sséfvéslculax

in an vaccli ne fornul ati accordi n ventl on
i adiuyarg foryrelationicompidsing qgmsserdua;#apamntahé ambPSﬂyrmltlse In this

BB B R 53400 oSS MR8 il o

( Ehblbslerob,(hﬁiﬁg a aprd qﬂayqrtsmy&:ﬂwgdnmmng@hdjedyd phosphatiglybcitotine,

& I e Shipniing the £ Saishirt uf Aot il & dmbedbed itin,
d eledypid bilfyie [96nd BPED dfe@e@tgmhafoﬁnuﬁhm colnprieQS 2 Bahé

Temegi 304 o e ne S5 Aeivari PR e B ot helesiro s

MeEonPE 1 %o mo@wei%ﬂt/wgm M1h%naﬂéﬂe§keﬂrdﬁb%@dlr5&%@[t/\ﬁ@ght Such
pr0VIde a suitable vaccine. I n one enmbod |nent of

prRd forpationt#e dessEbYLBER 820, dhrdiselonus Wayiigh s

aghddyrdrdted RrEH by téferen&OMPri si ng chol esterol, a saponin
and an LPS derivative. In this regard the adjuvant

f or rul Suitably thevacebiey of harventéan age used|in permbigatiopakificalaminium,
i |
CaFPR Ay SO Al Y Bk s ey o

\Maéwm 1¢ dncalymipomi saltawliich hmylblési;'n dtvnbmatqn\m'tmlb MPL, such as

o AT 5O PES AR b Spl iy combinacin
cmthrﬁ]:sMPﬂBQﬁlscamllahle saponi n, and 3D-MPL as the LPS
deri vat i

the rat.io of 2 1:.chol ester
0T o 3 st el G558 of iedvesrfingmbion B gaccira muistule | o
][ abmbllnﬂﬁorﬂofﬁml&evg.gﬁ bv‘itﬁiag Alumifutisalt afljvitk aﬂhlumlmurlg salt +3D
tions ar SCri in EP 0,822 831 B, the
dwé’aﬁ‘?‘@“ﬁ? ﬁ}?ﬂ?YP’E N fss‘“‘fg’q‘? #rdbe o B’F‘HP%‘B SiEr ein by
r ef er eME@vacnk haplakso b M%‘éhhrﬁi%ﬁm%r dnhBurh SN EbrRpbund 8s a
used_in conmbination with alumnium and are suitably

adl@BilisEd or partially adsorbed onto al um ni um
adj uvap{ shothek'hspah e ddf\fvant may be a combination of an oil-in-water

emulsion adjuvant and 3D MPL. In one aspect the oil-in-water emulsion comprises a

metabolisable oil, a sterol and an emulsifying agent.

The vaccines of the invention may be provided by any of a variety of routes
such as oral delivery (e.g. see W09961052 A2), topical, subcutaneous, mucosal
(typically intravaginal), intraveneous, intramuscular, intranasal, sublingual, intradermal

and via suppository.
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adjuvant is an alumniumsalt, which may be in

conbi nation with 3D MPL, such as al um ni um phosphate
and 3D MPL. Al um ni um hydroxi de, optionally in
conbination 20 with 3D MPL is also suitable. In

anot her aspect of the presept invention the vaccine
conprises the conbination of HPV VLPs vvi th an

I i Ni t th I
Ao RO Ry agine dned isp o Farmytee e <yttt ihyother

THHPW arstigeicor Tio)-HEN Qntcgéﬁ@fstﬁﬁb@hhm AGHIPYY anfiens can provide
al um nj um conp &\‘7 1(i]lsas a 5 stabhiliser. |In_ another
)

adpUeqiiopggaingy o as sexyAlly transmifted sliseases such as herpes

Oisimpléx W?JseEBVeéﬂlJuﬁycﬁQ mﬂﬁHW aWe paniuidfly MRiser thdl iR \iccine
aspect, the oil-in-water enulsion conprises a

mSPRpBes P @ tppate thekqof from BfYs Inthisvaydhe yaceige aepvides

F&?otéféﬁ%ﬁ laB4inst %Etht}ﬁﬁv LAYAYl on nay be provided by any

a variety of routes 30 such as oral delivery (e.g.

see W3be 4%2e afthe vmpxe@ampommscmﬂame'omh thegenditdn, sex, age
( r
,tﬁ%‘?g"‘ﬁ% (%/fthgﬁmgﬁ'}’(ﬁ%hg?ée) fg}rg g&q%@&% %Wto?ﬁ{é%&é&ea The
S lqppmy toay ylso bé varigdtwitnthe hymbdr@f v:waym Saiyabdy the dbkivery is of
f e i stered w HPV

o A R Bl TR & a5 Phirtn R o g ERse.
C smtmsavaoﬂe'acq@mame tomprisag 21106 Lig of &eh WiPS ﬂﬁé‘tﬁi‘asp&u §:80ug, in
as sexual | ¥ transm t ted di seases such as herp

s iaﬁﬁhwsmc 30 Heppch MhiPainafugherspect 20 wg of o G, 48 B yet
t D t t
EVRL PP oubr g 0 TR of 20 12000 ne provi des

pr ot ecln o asppsi thstvad:nineh:ahIEMnminé HISYL1 proteid osmapenenfs, prieferably

= AE T RaRERE b Riirer i e o BRY, {6 SRV B vies

I onalyde providdd\dt hightradogé@than bher drebgeniptgds| $uch ABYPH fﬁl)or 58.In

be varie f.VLP t Suj t abl

dens ?FEF?%P\% b et o AT ol kP Borited a1 20ume? e Tor
gaRaaRLR. OthdrMPVIVILPYinai bk MscdlaPh Rfvek USse! {RRAS$Sor 10ug per
Sui t abh})l/ each vacci ne dose conprises 1- 100 p.g of each
veese forhwmag usepect 5-80g, in  another aspect 5- 30 g

;‘2:’ h Yﬁﬁaﬁl'edgcgg%ewé'ﬁﬁéggv&ﬁgﬁ Gh ome z%?eéi’ e va@ﬁﬁg‘ls\&é:&nfog Eleea
a¥pssinatiomel ada@eqenégldaaé@dﬂpﬁ su;h HPW-Lg ymtféquer older girls
glglg%pgﬁ'%ﬁ oﬂra?lﬁ %ﬁﬂrl’v}ﬂme& Mha§ Sisy bé Uﬁg{y’ l%g The dJal'gtgkxF%gy bido be

er anount s one a pect
Vhdministered to women following an abnormal pap smear or after surgery following

removal of a lesion caused by HPV, or who are seronegative and DNA negative for
HPV cancer types.

The vaccine of the invention may be used in men.

In one aspect the vaccine is delivered in a 2 or 3 dose regime, for example in a
0, 1 month regime or 0,1 and 6 month regime respectively. Suitably the vaccination
regime incorporates a booster injection after 5 to 10 years, such as 10 years.

In one aspect the vaccine is a liquid vaccine formulation, although the vaccine

may be lyophilised and reconstituted prior to administration.
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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 20g per dose for
human use. Other HPV VLPs may be used at a | ower dose,
such as 15 or 10g per dose for human use. 20 For al
vacci nes of the invention, n one aspect the vaccine

i's use |nat|on of adol escent Isae
5. 150 e BeachiBE o SiorBites M ne Sy avic e, Hefutine ptent
atnp]bﬁca’lﬁns/ﬁﬂrﬁarﬁédjpa%}ﬂs aﬁtﬂefelmmnndﬁmbrﬁk@ﬁy Reerence.

vacci nated. The yaccine may als adm ni stered t

woren fOIVBEGIRES © ﬁwea\b‘ﬁer%w%e §?f€"é‘i HEV W@P@Wd@fiyut

f Glbb PV ING fuftSdFaNRRt Sfthéink&ftio T &RE cdhsistiR¥senf411y) ¥ 0or
are seronegative and DNA negative for 25 HPV cancer

t yj9BEsts ofy said sempenentst t he | nvention may be used in
men. | e RGnAIRESe’ tl %sééﬁ e§eﬁt 1q€4n't1\6§ rr@ rd 18 a%og'npggmon that

3 dose reginme, for ‘exanple regi nme
0,compriges@nimmunogenis ¢ompoper eenablpsifyorovgslmgabInyxmlhereSponse in an

V%ﬁ&bﬁ@én' 99%5552 g@ahns %ﬁ%g%nasuﬂ%ggﬁ?mw%& Afhvant.

asyaeane smmbibaeldndinsa potartive qmrmine/ aESpOMBe zfgamamimtdlemmfectnon or

al t hough. t vacci . h|||s

B gt P oai B ety Spiba AN A, vz, oNs, o
teﬂoziinahgamér calided bgfone o6 mtﬁes present application,
i ncl udi atent |ications,a rant ed pa ts, are
hor i n AL PRI HESREGH oY By bl wih fropsct fBe JaluiaStamples
OwaiJS}Eser\wlilldsﬁﬁtem{fén‘ﬁenCertal n HPV conponents as
| aid out above. In a further aspect of the invention

the vaccine consists essentially of, or 5 consists of,
sdixampderbonents. The term " vacci ne as used in the

presen nti.o refers to a. 03|t|

Cormr | EERE Aot 0t 16 ErRR e HaifE fOL 8 BLayF P f Harper et al the
priavedi 2094 Novi1BTH6AE4M BSITENSS, 1h6br§6rated heliein tlLreferenselCh

as a h ar§t| orall when suitably f g (L?t ed or

adj uva ’ﬁi‘F‘i‘ bevgendps ages of 15 LY gere

| mﬁhﬁhﬁlsé&ﬁ'ﬁﬁ ARExREAIHY 16 shdBPY 18100 G@EPSO Mhe Wore at enrolment
persistent infecti onv 16@115%-11) ol ogcn cal abnormality such

adveresc) geronegpiive foy B 2) degative for hi HPYV infection
CRaREcRYx QERcted bVﬁPﬁV PER), BY RESS or BRI BRHAE bexuMfaRhér® Bnd 4)

is now described Wth respect to the follow ng
exahporewl PARiseisarser ve to illustrate the invention. 15

Exanpl eryk mixture comprised, per 0.5 ml dose, 20 pg of HPV-16 L1 VLP, 20 pg of
HPV-18 L1 VLP and was adjuvanted with 500 ug of aluminum hydroxide and 50 pg of

3D MPL. The placebo group was injected with 500 pg of aluminum hydroxide alone.

The vaccine efficacy (V.E.) against certain cancer HPV types was assessed,
wherein the V.E. is the % improvement in protection against infection or disease by the
vaccine compared to a placebo group.

Cross protection was assessed by detecting the presence of nucleic acid specific
for various oncogenic types in the vaccinees and control group. Detection was carried
out using techniques as described in W003014402, and references therein, particularly
for non-specific amplification of HPV DNA and subsequent detection of DNA types
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Precise details of the experinent carried out are
provided in Harper et al, the Lancet. 2004 Nov 13;
364(9447):1757-65, incorporated herein by reference.
In summary, healthy wonen between the ages of 15 and
25 years were imunised wifgh a mxture of HPV 16 and
HPV 18 LI VLPs. The wonen at enrol nent 20 mere

serone ve for HPV-1 iV
nrigeSLEhA sp s dstringd i Mo RNl pid nkiPRE S l@g»%vf
PmmcaBMlhasioﬁgyu@ey\er/ (8) D s08-751 7% ehelsdhol P Sdritéifey 6f vitiich are
had ngl rHaI PAP Snﬁ The m xture conprised, per
"Sfen’ﬂ spgeiligallyspeqgpoypte éference. VLP, 20 g of HPV-18 LI

VLP andnyagitaMl Muhod 84h, Wowéved, ¥ uSedXbr he dBiebiUR of HPV DNA in a
hydr oxi de and 50 g of 25 3D MPL. The pl acebo group
wAEATPlG; Wek attyns ereCHIGE R wringprimern erecHigderosech EP tom@aof interest.
TRRiMRE plimErs &l idodmMo (h\é skilled @g@bt{] o caﬁ’xqf eﬁélﬁ( &ﬂ&ﬁﬁ:‘ed'f%n that
types was assessed, ereln :
ﬁ&mmwofﬂhﬁqx\%&m%ﬁtmmowm ection or disease

by the vaccine conpared to a placebo group. Cross
protecti on was assessed by detecting the presence of

ndne Heshid, thn:mahe@esci:tidnoof tl%JLafmet paperiimepro«inoadgrerd teeldw; fars
Dok L ML BRI BlnBd At A o e
W03014402, and references t herein, partl cularly for

nqQn- speci fi.c t| on of HPV DNA sub guent

P BRFBHY SecBRoisaliey s poees iR SLgReFLIR G bevention of

Eﬂ?ﬁ'edtioblwithlf HP W06 919P¢|41%76’r bo (P11 6418}, 8EtwREn ﬁa'onths 6 and 18 in
ournal O ca

M crohi ol ogy (19 9@) g %
286%“"?5‘1‘?}”1101”%?56 ity shoyrn 'erheéereﬁeam%f?r -1¢{13 by FLISA and

iVt € IHPV -1 6/9 DBOK 8§' P@Rbgec{)ﬁéﬁf @ﬂ@&lvemlﬁéﬁ teamlﬁlon of
met od can however, be used he detecti on of

DIRecing efficasy yithepreveniigniof agrswp'en@pw Vit HBYR G418, ngd the
2 B 006Gy GO BF B Sl -
c squapwug idraepjitheligd desiams (leSILY i highagradeasquarnous la@qamtmi@is lesibns

| DSSRIRN Sod By URESARIRORE ) WSIPRUA iy Do o
bedmsml, 01;I aq?nodhﬁzlmmmdsmtmlasmtl@ H@MI&A}JBEmfmnon betweat mmths 6 and
oby-ane Fpas® o 22 BRfa plia” HpnriG s phuc e SE v Ricmiped

| sighifiearee XSOUBPeytelbgy as3bsiaed with WPVA16APY/intéetioliRs ddied post-
o& botF HPV- 16/118 , between nonths 6 and 18 in
paP% oAt A3 e initially shown to be

ser oneYrialsealid Q{eydﬂi&‘at& ah3lybi¥ oElhe hdtapatholbidaEGRpbiNE CIN 1
for, HPV-16/18 %b& ondary dggl eicbtél ves b

i ARd 7,assec1ated, with &PVO#/& DNA detected by PCR 1n lesional tissue. Other
objectives included the assessment of vaccine immunogenicity, safety, and tolerability.

Investigators in North America (Canada and the USA) and Brazil recruited women for
this efficacy study through advertisements or previous participation in an HPV cross-
sectional epidemiology study that took place between July and December, 2000.

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

consent forms, and amendments. Women signed separate written consents for study
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vacci ne efficacy in the prevention of persistent
infection with HPV-16/18, and the eval uation of
vacci ne efficacy in the prevention of cytologically
confirmed | owgrade squanous intraepithelial |esions
(LSIL), high-grade squampus,j ntraepithelial |esions
(HSIL), and histologically confirnmed LSIL (CIN 1),

HSI L. (CI.N 2 or . 3) squanous cel.l 20 cancer, .0Or

L eRstaioh fshfotatedith BTONS e BV Frettal et gnd assent
beffore ehie panitipagt Werabbligaldty. and nmonths 6 and 27. The
prevention of atypical squ us cells of undeterm ned

Si ﬁm haet! M%st?%ga&%sss: wt'@'rai 58355&@@?%%@%{1 fpllow-up that
HRYndIfdeliGt idh@Cts: At ¥Biinded AR wPRS éxterlitm phase thet condledRdRt
anal yses. W also did an exploratory analysis of the
hiBe¥pAi-hol ogi cal endpoints CIN 1 25 and 2 associ at ed
with HWémﬁﬁé]f’gﬁgl%tﬁ’eﬁhﬁﬁi ﬁ%slpéﬂngndqg 1) iﬂél’u@&ﬂltea%th)a women

tissue. O bj ectives Included the assessnen

vaged he-25 iymarsogoriadibag no snorethan siysekuabpasingtsi no higtory of an

| ' ' f L £ h -

g i o BipRe] f RERoh A eb PSRN i i gheoing

t Hreatnggint fod extetnabemdylbmata; ampl who wers cytwidgiailp atgative,iseronegative

HRV - i opal ..epi dem at_t ook

ISP R el R ;Y it LR BIP en T s AR B8y moR for 14

t high3@sksHPM yypees (165 18,81, 33)36) 30 @b5,dnab2, 1565860 aba st 68) no more

sﬁﬁ%ﬁ%ﬁf tgg.%rotocol consent forms, and anendnents.
Gy RO Py P8 wr i t ten consents for study 19

part i ciwpsthérowh@ssingleted G GRiFY] phasy oftisdedylsasifst, 28 who did not

y;grs, arent al .consent angl assent _fromthe

pARYS fthl&xﬁtor gesisionahherRy Of e CoREy or stesediopy &ftgygyrolment, were

PRAS®E to %Hrtibighfeliﬁlihe@&‘ﬁﬁoﬁ gﬁaslé 8ftht Baly eRomnc1 §-2h). ow- up

that concluded at nonth 13; and a blinded follow up

ext ensi on phase that concluded at 5 nonth 27. Wnen

eligible for the initial ppaseadra®nt hs 0-18) included

heal thy women aged 15-25 years, who had had no nore

t han siEachsdose af the hivalent HPVrk$/ 1 Wrustlike partigle vaedingor mal

P . . ativ . eXCLSi .
ROk A B o AR AORy LRGSO 11

c oirdy-liberperticle amt20vig o P - 18\L; Iotimgilike pphryicleeBachi types, of virus-like

ti 10, f PV- 16 d HPV=18 t.1,bodi .
SR Sl b B Bl o
HEWbstryteasith AB04 aifyvadtlconBitying500 Afalumunbiydrddde ma, 5038, 3-

59, 6 and 6 0 r. 0. days bef study ..
o ey htgaaoP P apid AR o Miantag DISE) rovided in o
S iy d&a Wial.Ele plarBsb d¥neaikbdd00 &g of BlRMEmaw hpdrbxi@e pér dose, and

exci sjonal . therapy of the cervix, or hysterectony. i
af¥as ideatigal INAPRearangs te the HPV-16/18 vaccine. Every study participant received

a 0-5 mL dose of vaccine or placebo at 0 months, 1 month, and 6 months.

Health-care providers obtained cervical specimens with a cervical brush and spatula
(washed in PreservCyt, Cytyc Corporation, Boxborough, MA, USA) for cytology and
HPV DNA testing at screening and months 6, 12, and 18. At months 0 and 6, and
subsequently every 3 months, women self-obtained cervicovaginal samples with two
sequential swabs (placed in PreservCyt) for HPV DNA testing.[ DM Harper, WW Noll,
DR Belloni and BF. Cole, Randomized clinical trial of PCR-determined human
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15 eligible to participate in the extension phase of
the study (nonths 18-27). Procedures Each dose of the
bi val ent HPV-16/18 virus-1like particle vaccine

(A axoSmi thKli ne Biol ogicals, Rixensart, Belgiunm
contai ned 20 1g of HPV-16 L}, 20 virus-like particle
and 201" g of HPV-18 LI virus-1like partl cle. Each type

f . | . -
SRl ey BB afafs ST SR Ry pireged-biotosi
C a‘JohcorBalbs mtichvemen's brefkﬁﬁéesadmwabﬁtet@mkwl 2861(2062)) pp-' 365-373]

E}%ﬁ%ﬁ% dr OX (glﬁﬁlgg%gl%q%ﬁfis qejsqbio %wﬁ%\gﬁgort‘i%%’ology results

Pr(THinERs, Cytyacoﬂ;amm;? Ydedf the 1991 Betheala1asifit AioA8gstem.
500 flg of al um num hydr oxi de per. dose, and 25 wa

i daniop gridelinegsprommstided eQpesrepyABr R e L ATGIS, or one

Evigport StlakhicaP grahaamni oﬂ’tﬁﬁ@&eﬁﬁﬂed ﬁgrﬂﬁéan% 1496 &r HfSIL
vacci ne or pl acebo at nmonths, 1 nonth, and 6 nonths.

Heguamous geld cqgmqma,eadgnmtcmon@dn siah, oF adgnoesseinpme hesd t h

O e Heqtrn AR B e P SRS, ot of vy
ankhe ceiikal bistvlogydabargfort maderanamtislgliagndsisfromitbe Brmalix-fixed
ar}%{»\}]?sspeéb‘}neg%} &fi}jgal %{}gagiemg%p Q p%gel lf%gggﬁﬂ&lé%%g ¥ald a 3

cervi cova
Wisbsefjwant casensesdiagiosis\iaSP Y fi6and HPVA1 Passscaatvd}psx)mé with the

{ .
S INGIRa Ei eeoen BNl e by Ber T o it Abfp a e
humf&ﬂcroﬁﬁmchbmfﬁi\mwaetd:ebﬁaneﬁanarrmwnNA .
o 0% PR seafha o e viclogy Gpm DNy T Rorei Aci
Ospste] RIRE DiZgBstics, Aknere? @ém%?i%ds) AhdCedth b cemaw bﬁb@j y

(Quest Diagnostics, Teterboro, USA) rep
c;?P?ﬂl’B@y(PF‘églﬂP%°§< eXtrastiorDwas m@yﬁ%ﬁ@aﬁﬂa}lwt eﬁyurb’vdagtél
OfDI‘JR %v:éasiﬂésﬁeltdﬁé&ﬁsﬁél:tﬁﬁﬁ bﬁfn@@ttha‘? gn‘x?liﬁlae(ﬁ bpreBioR LPRRIL1

del i nes recommended col poscop er two reports of

AS g@m{i B &letern &J vareBeem, bier &qh;tgzeé a4 alg Mﬁd@hatit-fr@smre@ PSR assay
c g‘gﬁ @g%&gﬁlvg Ib% f h@c@x%ﬁledetécg’&lropﬂfno E@dﬁl l(l)urlﬁﬂllﬁgmdﬁlawruses.

i noma, adehocarci noma I n
adiend Pathol HBrA998) s 473 lgdi73fe | liJrvas Dawlosno W Quinta e Kditet et al.,

blé?lgﬁxrg olf ﬂ%%ans u%‘i)l?o%aevd Is 1en iq%p ctyma?gy dpegﬂc%g %#)escir?erngr%)l the
t h’é}l\mﬁrlma blot agsayx et th& SPF(IQ)shm mﬁm:asmnsl Chﬁ Mictabrul 6(2002),
pat 00L, St S, a.
caBeerans andokBXEn, BshglS 1o 5% BPomeh KigLRi sis g 1

aismhﬁh @%ﬂ]}%ﬁt%&n%ﬁhof Hl@nan(ﬁlabillemsﬁlﬁm mfébmfhs 1n cervical

consensu i agnosi s al so i n

s é‘é’ﬂ’?r‘@é biopEspepimens by gengea 5#9 ﬁ'&?‘% SfﬁmfyB’i“ngfé"ho’

dabe ¢2009)) ppf 5 1L-68) THeAmMpHRYatidProducts were detected by a DNA enzyme
immunoassay. A line probe assay (LiPA Kit HPV INNO LiPA HPV genotyping assay,

SPF-10 system version 1, Innogenetics, Gent, Belgium, manufactured by Labo Bio-
medical Products, Rijswijk, Netherlands) detected 25 HPV genotypes (6, 11, 16, 18, 31,
33, 34, 35, 39, 40, 42, 43, 44, 45, 51, 52, 53, 56, 58, 59, 66, 68, 70, and 74). B Kleter,
LJ van Doorn, L Schrauwen et al., Development and clinical evaluation of a highly

sensitive PCR-reverse hybridization line probe assay for detection and identification of
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HPV DNA isol ated fromthe cytol ogy speci nen (MagNaPure
Total Nucleic Acid 15 system Roche D agnostics,

Al nere, Netherlands) and fromthe cervical biopsy
speci men (proteinase K extraction) was anplified from
an aliquot of purified total,, DNA with the SPF10
broad spectrum prirrers that anplify a 65 bp regi on of

a1 ot RGP Psisr CHEARQRGTS {1 b8, pB 0817 hny

S eapeclmrew mabww@bsﬁp/e cbtyrnm éntyact 1Mnoﬁssa5nwgﬁaétécaby typerapecific

{8380 MY Bonc b i s PR e phBlned 252 bo

Gasegryiid iofl he FH6/ETUSEHR aﬁ@PﬂPM umwa: EpeBificrPGR fitiineks @itiplifiedy 126 bp

C G011 g0 M Bsa By O, IS IR o Grompaehensive
( m)of sevieill géheal %@%Qgpééﬁ' c@ﬂrﬁ’ér ,paﬁ; ¢ Berkettfon dehuman

B Kleter, PH Smits and J. Lindeman, Conparative

arpapylgn@vr@rs DR Ay BSRpin namfﬁwmbgddeﬁ revicalsscingmas. J Clin

SNSRI 38219985 HREF42PEI opsy speci nens by gener al
SPF 10 C?i 5 P\?sgen typi ng. JPathol 194 (2001),

pW e Qq rse]mcrdﬁet earplcalfiinfeetionontipBY ISl k8 aseat lsast enemweﬂ’)CR

RGPS BPRIEAR Ol 1 SR ARp i o

v es st least fwo pasitog iR -DISA PGRrussayBﬁirgndﬂmemugmotype saparated by

D S o B D, A, PSSR oo

34pecific hidan [fhﬁllloﬂﬁylrdﬁnfeéﬁonsliﬁ fenfale urﬁ?ersfy&tudéﬁts Géncer

Sl Pnartrs P (LCHIIC o0 b AL o gk B Blggbers. S

OfFathabar@l. Xu, Bé§istehde\of hitelh p nSaviry Riféctibn & HDONirfedied and -
probe assay tor detection and identification of 21

ertadadolespenteips sk fentery ﬁr%ffe@eﬁsmmw%mc tgpe- J Infect
( 1&9 990 (2004), 3;5@8-425} Hov-HNA te§ﬂ@&1‘ltmret domtea RSP ﬁivtaédgﬁtors

DNA enzynme i nmunoassay was tested by type-specif

HFdW&B‘hﬁ ﬁBPdHMd aolpgiral anphistalogicab diagrases were omRevealed for
2 /
RSP B B2 gs SARIEL V. {8 SRATLAAGSG corvicn

bpp@lrsegwedmombnncdweerv_malgnadr eclf-phymin@heeyvicavagidal specimgns.
Koudst vera
genem'@é}J glg%type s'ﬁ‘é*cﬁ“r a“ﬁ%ra"% A onfhs 0° B T12, ana 18 for

ofassessmeent ofjiaymiunb genioi fyr SerolagI%ahystﬂgﬂbn antibodies to HPV-16 and HPV-

af fi enbe ded cer ca
B bt B GGEas B5 EISR, RECPAATEPY .S GTaPY-A8 viruslike
c @Mﬂctea bverenfsed:ﬁs cvatiig i.thlgbilﬁ\/ﬁ)r d:ﬁfowy é&eatibn (sea siebgppendix
PQ t/rvePCR 10resu|t;r 16 or HPV-18 during.the
tpny/image thelancet com/extras/Qdarf 00 bappendix dsﬁquosggnté{twas

I ﬂaﬁﬁedtaW@ tife ghdatey ﬁmaHBVeﬂHﬂoRﬁBas@&ﬁ@ﬁfbffftﬁfe dstaBlishadat 8 ELISA

vi ral genotgge separat ed by
units/mL for HPV-16 and 7 ELISA units/mL for HPV-18. Typical natural titres were

determined by use of blood samples obtained from women in the preceding
epidemiology study who were found to be seropositive for HPV-16 or HPV-18 by
ELISA.

Women recorded symptoms experienced during the first 7 days after

vaccination on diary cards with a three-grade scale of symptom intensity. Additionally,
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at least 6 nmonths.[ H Richardson, G Kelsall, P Tellier

et al., The natural history of type- specific human

papi |l omavirus infections in fenmale university

students. Cancer Epidem ol Bionmarkers Prev 12 (2003),

pp. 485-490 and AB Mosci cki, JH Ellenberg, S 15

Farhat and J. Xu, Persisten%% of human papil |l omavi rus
infection in H V-infected and - uni nfected adol escent

gi theysreportegito sdy personmghbyiinterdew gl adversoevpnts withwybe figst 30 days

U YAIRr vatt b, Infan'?atl%ggn@gx%%)adve?& everts 4mi rFBl\énQMBWSSe&)tllected
results were conceal e fron1|nvest|gators during t
stthpgkowtitheytudyogi cal and hi st ol ogi cal di agnoses mere
only revealed for clinical managenent purposes.

Anal yses included HPV- 16/18 DNA results for cervical

20 speci mens and corrbl neSiaﬁs&icuimeﬂhomd sel f - obt ai ned

cervi cova
S E AP iR s 6P SRR poier Stk BB B 18 type
f dnfectias @& Mthorfths, welestiaged that 300. wéeéped gleaaientt g&ip would

for ant dies to HPV-16 and. HPY- jrus-1like

eyt B0 pareng Spseradomecioningr tha s A AERe viec ey sbove
Vi ekt Wd d68umdidn 8094 RfeniBh faté!&Re 18 oatha! InftginPdial yg&9Wr efficacy,
for anti body detection (see_ webappendi x 25

htsefsty, Andyiayaunogenigite were dgng fox future st planping Bwesss 9e ke the

X.8Fién anderr l&ﬂﬁ%‘rﬁétﬂdd WasWied toqﬁjdsf‘lﬁg oAflué fdrithe Fhal LR)sR after
t han or equal he assay cut-off titre established

atintgrim angjxses paeuresd fovergh uEfpQs; two-gisdgd esgi PSO'Brien apddIR.
f querhlgig,/ Aﬁ]ultﬂ}sfg{ﬁeg?xleg g«%t AR fof difni P tridR! awn;zssc@ 631({99;@) Y. s49-

use o ai ned fromwonen in

priékdi ng epi dem ol ogy study who were found t o be

S . .

SRS, o 5 B v
afanentemvaandmtsatxon spsteni | Stragificatiod svasiatdording torage (- del 8-21,

scal S t Si,t Addi t.ional.l 22 .th
- s 2o ot APTEERsE 0h S AimeS s BRgDepenRecititBbe wes
e\a?nbme&w tdemIMOﬁdnrrﬁﬁnbgﬂbdiecysn spetifie Ipaﬂg@@hﬂ’lﬁfohﬁmon entered
I nformati on on serious adverse_events an nanc

el 865 Jompbtsarsed 1ap RPIRSRSION sysiem by ae@y peysagnsf Teghimaay allocation
MetRSES coSedldt e InvRHigattid Ardl the GronBk pﬂﬁa@@udgaha l@fg—term
both HPV-16 and HPV-18 type infections over 12
ndPMeEUP §Ed¥st i nat ed that 500 wonen per treat nent
group wge bﬁ'enti@ﬁfw g5t 2R XBJBRMES-tol FroResi®dforts drO¥RAwnl ih '?ﬁet figure,
of the 95% Cl of the vaccine efficacy above zero.
adB whish thareguns fasexeusioniromnalises preltedom rank ordemvgrmm who
angd ©th Bng%xfch&ﬁﬁ)énte}lgn %@Feec;xﬂ ccﬂﬁ]lqed' B ARGfaH gctb El%’ehheighest

were done uture study p annlng purposes on
ranking criterion. We refer to the sets of participants entered in the mtentlon-to-treat

and according-to-protocol analyses as cohorts, although the information used to restrict
subject inclusion in the according-to-protocol was only known after follow-up.

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
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O Brien and Fl em ng nmethod was used to adjust the
avalue for the final analysis after interimanalyses
occurred (overall c¢=0.05; two-sided test).[ PC O Brien
and TR Flemng, Anultiple testing procedure for
clinical trials. Bionmetrics,35 (1979), pp. 549- 556]
15 Stratified, block randon1sat|on according to
valldated algorlthns was centralised with an internet

r a¥fae RYleHtpd it e twersidsd Fasher's oxagtitest (RIFSRRAISIEIPAY WED
ag&pfedsed by melﬁm%&ns ofe&es v?«%h dr dﬁ%ﬁﬁ)dnﬁ&&i Byatlk Riimberost h

America and Brazil). Each vaccine dose was attributed

a naémm_swt tto S apAorrieg-tonpretagolol$-mprth cohast ipsludgdanpelied
SR PRAMERRA sclidhiRd b s GPIRE 'éﬂlxc?@d?nphed w1th the protocol
om sation system by study personnel. Treatnent
aIdStdcspztlbcmmzme figurei ns conceal ed frominvestigators and
the wo ui’a?ir {1 bE! A%%‘n' Qﬁicfa& & the ﬂ%n&&( B-tr Lo b PR Ring-to-
st udy. IRt ent1 6n-to
aqxramb’l agmmmmmﬁemmm dmstha Cox piopartional Haherd inogelesing the

e SEEe Gl hRBubd D EPEHHTER 6 e

e)@d’lﬁﬁj Ihlﬁs ﬂldﬁearzcg@momﬁg for ¢! Aécraedipérsoh-inie &?tﬂ aceackl| gﬂ;gp
t he est NKI N criterion refer to
se 3§°‘8F eéﬁm ‘Ef?sgfé gﬁe‘d“!“ﬁsi"ﬁé‘aﬁ\’% w.asﬁptvsluf%@éﬁulated

aﬂﬂm@@ﬁélbg' rdl 160 -CUrRERSIAIng3ARs WER TxpHesse® BOIhE Sumber of cases
alth the information used to restrict . subject
e'zfﬂtvdh? total persar-tipreafH guioled,wemer who fecsivedh pyleashergdose of
afJa@crmcf S 182864 Rverdfegdti vk BPhighFsk HPY-DSrAl & nind @Qﬂh hadshy
intention-to-treat anal yses for efficacy. Cal cul ati on
ofdata@aelllabée @f puteerag mepsuramenhwersrienlyded in thsigsersiaptto-treat cohort.
18- montgy
parti ci pant S vm% ﬁ’ fﬁ@@"ﬁ@’fgm %@ﬁ %ﬁﬁ?%&ﬁégﬂé (B8 from the
v a:cmrdlagwpmmcghkS -ploathaioborty ansd nesnlts Wzat ocquered uiing:thy extemsion
he rati o between these two

opor ?Ilo%ﬁlé m%}g@#éﬁ'g n?roepasﬁjr ed the precision of the

ef fi c ac,yloammntmf;esaluqs foathe eafet&&naly\ﬁs wacpdrfonhed esing\Fisler's

he si ded Fis, ac est e di n at es
w5 gobort it atel s tebskpf B prfled Bbiien who
O UtbRDiER atliedst drsldday of hecing IﬁbpraSebeand péehpliedi v dpecifibd, minimal
ri Sk&‘d’l e according-to- p{w 18- nont h cohort
i PEOPA EFAUHFIBENRFEC DRGFRSA Y ecei ved three schedul ed
doses of vaccine and conplied with the protocol 5 as
described in the figure. Calculation of vaccine
efficacy in the intention-to-treat and accordi ng-to-
protocol 27-nmonth anal yses was based on the Cox
proportional hazard nodel using the

time-to-occurrence of cases with HPV-16/18 infection
in the vacci nated versus pl acebo



groups. This allowed controlling for the accrued
person-tine data in each group. 10 Vacci ne efficacy
was cal culated using 1 mnus the hazard ratio and p
val ues cal culated wusing the log rank test.
Corresponding rates were expressed as the nunber of
cases divided by the total person-tine. Al enrolled
worren who received at | east one dose of vaccine or

pl acebo, were negatiye for high-risk HPV-DNA at nonth
0, and had any dat a|ava4beasksed foOdligiglity CO measur enent
were included in thelintention- ohort. 15 The
accordi ng-to-protocol 27-nonth| cohort included outcone
results fromthe according-torprotocol 18-nonth
cohort and results that ocaubBredmsetdri ng tlhe extension
phase (from 18 nonthg to 27 nonths). Caldulation of p
val ues for the safety anal ysi s| was performed using

Fi sher' sgexact—test——conparisons, Tte cottort _for ¥

saf %Nfurﬁ@@ﬂ@ba&mbrd uded all enrolled wonen SMdon%Q!top]acebo

r ecervedyat—teast—one dose of vaccine or placebo—amnd
conpliedwwith specified, mninal protocol requirenmenty

( se¢ecpnatteddTT et oW )] 24 4939 assessed f of 553 included in ITT cohort

eligrbiTity I113 random sed 560 random zed to vacci ne
553 rand®m zed to placebo 560 included in I TT cohort

553540mclhdq¢iedl'ﬁ cphot Fafteyamhyeot 1 |1 54( %hedllumwﬁ fphoi{Tspftey analysis)
X!
co 018 @‘%m o?afm%gi's,vs' s) 541 |incl tdéﬁi&fﬁm QD bration

(S aleXC| udegd 1 e broken at site

2
concomndoaﬁdnmaédep)bm&no dose 4s| 1L jconcom tant vacci ne

D

P

£ ol l H 1 1
admfstr alll o1 cpl acetrent—for| | \..I.I taneget virar 1 ‘
ra SI t mMATTUVUTIT UL 1T U1

randam cat 1 A
cofd éGGmcleflrg@n AT cohsit $v§cug:6§capyn cl dded\ i rpSﬁqcpd@ ohort (vaccine efficacy
: e - i 18, 27
( v 3&2’?&:@& T ‘g ﬁ%l% lﬁfg‘;c’nyde dinp :;rg ﬂp\ﬁlén@mfecnons
ef [ iaatihded Rdnithoyib 6-S)analy@d NoONt Ns| 6 1 886 udamah M&th)IS fnﬁlism
noht ﬁsl'gﬁﬂlﬂzsmeﬂ@ﬁbtml mar anal ysfi sji ncﬁqﬂeh*twchp\?ﬂ

" CISPRTT LA I il B Rl ot e
i N[ €6 hnddiekhion adridratfor GibladipRbroba O [TONT oR EiHnMcatidh viblfag protocol
ex"l udendcorﬁpmnmwﬁmmche cheduB anallylsi b | 2dmehistrgtiolpef blpctd oduct

cr | t &missipe HR DNfresults orserglogy tsultsi ¢yl cf il t ‘1°'H°°FE¥'Q;‘J§§ es"“’l"“‘e .
ol PR, SaraRIsbA KB HL RO e oo
I n| tbrimts| y seropositive for HP- [L6/ lshapminkﬂmemnﬁnmresunsate
hi ghisdiospkd opPrforDhgath 15 abnor myl| cyt G'F°wdgzy or h-ri sk

HPV DNA; or abnormal cyt ol ogy freh i el v 1

— oo 2

I !

316 completed month 21 visit 291 completed month 21 visit
209 completed month 24 visit 188 completed month 24 visit
81 completed month 27 visit 59 completed month 27 visit
384 included in ATP cohort for months 6-18 344 included in ATP cohort for months 6-18
Secondary analysis immunogenisity Secondary analysis immunogenisity
156 excluded 197 excluded
2 eligibility criteria not met 6 eligibility criteria not met
23 initially seropositive or unknown antibody 20 initially seropositive or unknown antibody
status status
0 medication administration violating protocol I medication administration violating protocol
40 had positive HPV-16/18 DNA results during of blood product
the study period 85 had positive HPV-16/18 DNA results during

52 non-compliance with vaccine schedule the study period

35 non-compliance with blood sampling ¢ > 51 non-compliance with vaccine schedule
schedule 29 non-compliance with blood sampling
4 serological data missing schedule

5 serological data missing
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O nedi cation adm nistration violating protocol

medi cation adm nistration violating protocol 41

non- conpl i ance with vacci ne schedul e adm ni strati on of

bl ood product 9 m ssing HPV DNA results or serol ogy
results 45 non-conpliance wth vacci ne schedul e at
screening 12 m ssing HPV results or serol ogy

results 7 had positive HPV-16/18 DNA results at 6 at
screening nonths 18 had positive HPV-16/18 DNA results

at 6 36 dropped out before nonth 18 nonths 36 dropped
out before nonth 18 316 conpleted nonth 21 visit 291

c dmpluapeaniqiyrvas assessed dn @ subsgf thersrerding-tenpratecod safety gphort,
188.: bSi t :

o P BERELE BTl Sholes by BlatFRIHIE Y, P et !
c dhree toses of sty Yascife 08plaetho aerordinetd schedalEPcamplmdtwithothe blood

mont hs 6- 18, . Secondar nal vsi.s. i | S . .
SR s 35 B4t bRBR B4Ry YUY ELIA qusne the wia
eSetapdsidvity mtds hetwden the vacdihecanideplavebo gretpswat icgmparkd tvith
cri.teria not t Jdnitially seropositive or unknown

o TR es: iy O e i PGB PRSP N ppared
StvathuSNOWV arfd KRska-aWglasé teth admi ni strati on vi ol ati ng
praotocol .| nmedication adm nistration viglatjng.
pr%?%avdonwtnaa%sgmc@@nmﬁswra%w&@i%rf‘?@oa i §4S
ofmgalklgg,ctﬁ%ql\%m,tcgrbﬁm;t udy period 85 had positive

HPV- 16/ 18 results during 52 non-conpliance with

vacci ne schedul e the study period 35 non-conpliance
with blood sanpling SiAnnaRsieahdresi th vaccine

schedul e schedul e 29 non-conpliance wth bl ood

sanpl i Rgsults of iednitigh analysis an gross Brotesiorsayn praserdedsin patent

. . e

2 SRR ROABDFBS RS coh BHLP WA eloln HEpprated by
satfetepcecohort, which included womren with serol ogy

results at..npnths. 0. 7, a 18, N Y |5
three sf%’%'g}; ag'f“ﬁ a‘ilas\c/:%rélgfg g‘ét D ranp ac e@‘gtg'gf:ogﬁoa%rr%t ctogort’
S Géprebehting albinghividadls wrhohredehved lat leaxd oné dosp lof narcie)) Atlisl data is
and did ,F% ggcorre positive for HPV-16/18-DNA during
t RO 1"a12%°€ Zer opositivity rates between the vaccine

and pl TheRRulty sreveaitedtn Fakley W and0 ralate o the “ATP” (According To
Protocol) group for those patients who complied with all the criteria of the trial. Table
B is a 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 (month 0).
In the ATP group all patients received 3 doses of vaccine at 0, 1 and 6 months and were
seronegative at 6 months.

As demonstrated by the data presented in table 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
analysis, however the data demonstrate a positive trend and suggest that immunization
with HPV16 and HPV18 VLPs will be efficacious against infection with other HPV

types.
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Fi sher's exact test (p<0.001 judged significant).
Ceonetric nean titres were conpared wth ANOVA and
Kruskal -Vl lis test. 10 Bl ock random sati on and
statistical analyses were done with SAS version 8.2
(SAS Institute, Cary, Nortf Carolina). Initial
analysis and results Results of the initial analysis

on cross.protecfion are presented in patent 15
applic so‘ﬁas\fﬁﬂé@?ﬂ@ﬁmdytﬂﬁ%grﬁﬁﬁ%e contents of which

herein incorporated by reference. An initial analysis

was carried out on an "I TT" "Intention To Treat o
cohor t Tabledhicmonstratpgtha HPY A6iand HEY| 1S papndde statistioally significant
I : : ' : [ i shown in
X o S L M

r Sl 3835139,4549d . 52/8PF98,9A6Candt® g To Protocol ) group for

th ' | ] ' ' ia. 0
oS R SR L e OB g v
t akprstibng trewmd)) thpatis gatissically signifidannerpssiprotectionvdghinkt thé groups

| ea %.af .h 0 e _18 nt .af t.er thej

f ety Abehabi RV ot S staet i Tih o Hebe 1619
altypeslatatudoed. ng from subj ects at 18 nont hs post first

vacci nation nth 0). .25 In the ATP group al|l ) )
pati en gﬂ".ﬁé&éﬁomwgs kou o {pesprcai Sps rotgctignpeginst specific
mMiypells and were seronegative at 6 nonths. As

denonstrated hy the data presented in table A
i muni YAESRHERFAc Vs apseisad against infpe{ionssandydisepog refgged fopthe 12

PhphirfAR GatRPEHEIT 1, 85 055 3901481 SCT5h O, 36189NG4 arRil (RS HPHEN
tygﬁs. At thi's point the sanpl’e sizes are too small to
pP

pgractigrrelated tyges (thessreunsofisili 3alan@F8andl, ¢339, 52 and 58) and
h @i I ositive trend and
suggeg pﬁﬁhggeq?&n‘frﬁﬁ‘%%ﬁ@ %d?r?&HPV 16 and HPV 18 VLPs
wi | | bAnghilysiawascmriedeit os anTAFR (Accerding To Ryoteol) giovp for

t [ f] .as the s r esse
rARFEpayels e Sz S TR 1 0 TP R AR

s patientstreceived)d doisepnffviaccinet at OCT axgbs6 monthe afid were agranepative at 6
the group of high risk cancer types 5

3E°§g‘,s35, 39, 45, 51, 52, 56, 58,59, 66 and 68. Table C

denonsAs déménstriart by ehecdapd présehtel ETAHVD, thEmiigzaof Svith a mixture

TR WA AT RN
gireidiefit infection by HPV types 31, 52 and 45 compared to the control.

Statistically significant cross protection against incident infection was also
observed against the group of all HPV 16 related types (HPV-31, 33, 35, 52 and 58)
and the group of all high risk types, excluding 16 and 18 (HPV 31, 33, 35, 39, 45, 51,
52, 56, 58, 59, 66, and 68).

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 E).

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,




of HPV 31, 35, 58; HPV 31, 33, 35,52,58; and the 12 high
risk (non HPV-16/18) types evaluated. 10 Further

anal ysis was carried out on the specific cross
protection agai nst specific types. Vaccine efficacy
was assessed agai nst infectjons and di seases rel ated
to the 12 high risk cancer types 31 33, 35, 39, 45,
51 52, 56, 58, 59, 66 and 68,

H% AR end the gronpeaf al‘}lpfé'srw((ttms@qxewsglgdﬁ ang 18 (33533,33439: 45,
5851 3156358, 5366 %@ggq'rg@gppnd 15 HPV-18 phyl ogenetic
rel ated types’ ( 59). ‘An anal ysis was carried out
on an"ATP" (Accordl ng To Protocol) group for those
pat ks Who conplied with all the criteria of the
trial. In the ATP group all patients received 3 doses
ijRmmsmlyaﬁtd 0, | HEMA, 3, moHPMS1.3hd | BV 45,821 on RN v, 35,

t 6 nonths. 20| As denongtrss sy |t he data pssassi,sz ss,
n Table D, immuhization WWith a m x{ure of PV5§§9%9,‘38.
HPV_18 VILPs provided statifstically significa Cross
pribwmberef wimengai nst i nci dgi? i nfectidn by HPV ¥ypes
Tinfedmd (adadnelg&uﬂorrpar ed tofthe contrgl. Statistically
Sl 'vx"bnen‘fn?ééfed €1ro0S l-pl otectt L:,’::f agartsioR1TC dent 6.3

nrectron was also obser\ed agains{ the group of all

HYpcots gFo8P)at ed tlypes (HPV-|31, 33, 35, 52 and 58) 25

andAt he group of LQaII high |ri sk types$, excludijng 16 and
B

18 (HRP\. 3] 39 45 51’ 52 55’ 58, 04%’ 55’

r‘mﬁ’@’gffwﬁeﬁt i st} Bal | y si cr%“fl cant ¢foss protlection

gafeqted t(plpreborayplent i nf ectifon was al $0 obser vied

O vbindn fRES 31| 2d D2 arjg4aas al sp1.8bserved| agai nst

tgﬁgtggoou(p of all}f HPV 16 rlel ated types (see Tjable E).
atd st cal | y| significgnt cross protection was

bs® ved agai nst| cytol ogi dal abnormalities associ ated

| so dhserved attainst—evtol-eoaiecad
5 -
bhsEREI%s as

_Q

- —

Q[AQ

O

LE=AY A>3 LY LAY * 4]
P4 34 J

sUCi at ed vﬁjﬁ t he glg(b of al|l " HPV 16

r el -a8u x 18fpdmst¢dHPV- 31, 33,| 35, 27 52, and 58) and the
o e4Rad siklof hi gh risk typges, excluging 16 and 18 (31,
33 ace’?a Sgé 45, | 51, 52, §6, 58, 59 66, and [68)
(TABPS*EPR i of A HPV tydes anal yséd HPV 31,| 35, HPV
31govg3, HPV 45, 59 HPV 31, 33, 35, |58 35, 52, 58 39,
A95%2dnfidénde ind®, | -29.1 297 977 6.5

-lower limit

95% confidence limits 84.4 62.6 87.6 59.9

-upper limit

P 0.127 0.252 0.309 0.086

Samples were taken at 9, 12, 15 and 18 months from patients and tested for HPV infection by the types

specified above.
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58, 59, 66, 68. Nunber of wonen 5 17 3 27 infected

(vacci ne group) % wonen infected 1.1 3.8 0.7 6.3

(vacci ne group) A Number of wonen 11 24 6 40

i nfected (placebo group) % wonen infected 2.4 5.4 1.3

9.4 (placebo group) =B % yaccine efficacy 55.1 30.3

50.6 34.6 1- (A/B) x 100, ‘adjusted for relative size

of vaccine and acebo group 95% confidence limts

- Xpble Bogvaccingef! gcacs affer thregdoses impreveptingdneidentdicterologous

| i;)tek6 l§4 4 62.6 87.6 59.9 -upper limt P 0.127 0.252

0. 309 086 5 Sanples were taken at 9, 12, 15 and 18

mont hs ‘f’mmepﬁtiqaemynﬁhquc@gm with 5V -1LPphylegesetiqaliy ralated types,

o ARGy PBhcally SeRRBHE 11 BRUG: v 1K 3ighophericat

hetleted typgs arsd all higlecisk types exehisive o€ HEVE | ccandyHRNA B rA TP cohort

[ %ecf%iég wi th HPV-16 phyl ogenetically rel ated types,
Bﬂyl ogenetically related types, HPV-16 and/or

HRVinfetighYypgeinet i cal I yatackaatd €d typed anaetihe efficacy
hifgh-ri sk typeslexclusive of HP\L 16 and{HPV-18 - ATP

cghort (nonth |6- 18Yaccine Placebo

N n AR| N n AR | % | 95%CI |p-value

HPV-16 related 433 12 2.8 |438 24 55 1494 02 744 0.060

HPV-16 related* 423 29 69 [423 46 10.9|37.0] 1.6 59.6 | 0.052

HPV-18 related 442 9 2.0 ]449 16 3.6 {429{-279 745 0.223

HPV-16/18 related | 433 21 49 |438 41 94 |48.2] 13.8 68.9| 0.012

HPV-16/18 423 34 80 |423 56 13.2139.3| 9.0 59.5} 0.019
related*
High-risk** 385 53 13.81386 88 22.8(39.6| 17.755.7 | 0.001
N = number of subjects in specific cohort
n = number of subjects with incident HPV infection
AR = Attackrate=n/N
95%CI =  95% confidence interval

lower limit = 1- exp ( log (arv / arp) + 1.96 * sqrt (1/nv — 1/Nv + 1/np — 1/Np))
upper limit = 1- exp ( log (arv / arp) — 1.96 * sqrt (1/nv — 1/Nv + 1/np ~ 1/Np))
when number of cases in vaccine =0 :

lower limit* = 1- exp ( log (arv* / arp*) + 1.96 * sqrt (1/(nv+0.5) — 1/(Nv+0.5) +
1/(np+0.5) — 1/(Np+0.5)))
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Infection Type Attack rate Vaccine efficacy Vaccine

Placebo N n AR Nn AR % 95% Cl p-value HPV-16 rel ated

433 12 2.8 438 24 5.5 49.4 0.2 74.4 0.060 HPV-16

rel ated* 423 29 6.9 423 46 10.9 37.0 1.6 59.6 0.052 |
HPV-18 related 442 9 2.0 449 16 3.6 42.9 -27.9 74.5 |
0.223 HPV-16/18 rel ated 433 21 4. 9 438 41 9.4 48.2

13.8 68.9 0.012 HPV-16/18 423 34 ,423 56
9.0 59.5 0. 0YRFer ipll af-&pClog K- ’r’P’s)k*‘*9 8‘5‘%’5“"1‘%% g’@é"%
88 22.8 39. 6V/mpt0p) SHMNp+OM01L N = nunber of subjects
in seoecifi Caﬁgh%ﬁraﬁma&iﬁmaﬁxed&f subj ects with

i nci dent HPV i njuglgr lem Iacebo = léitack rate = n/ N 10
95% Cl = 958Fcdnt| dence intefval lower linit = 1- exp

(log (arv /“‘a'rﬁ‘f"qufica%mﬂ“s’q"rlfml("i[‘}snv -1/ Nv + 1/np -
[/ Np)) UPP®K =hiniBei of asék-andPcakes indBccip@redpiéntsar p) - 1. 96
*osqrt (1 /gﬁ/-nlanérWCaQ"ésﬂx ﬁ&boreéélm)) V\’hen nunber  of

cases in vaccine = xp ( |og

(arv* / arp?p= ¥“"1"""9‘¥§°“es§'éfr“f’“ taief 9r"(9°“§i‘?‘e“‘51/ (Nv+0.5) +

15 HPYAP tehted)HPV- lﬁlp(:met@tn@m ylat@Bypes AFpH r 58| withqut considering oty HPV

( legedarv* / arp*) - 1.96 * sqgrt (1/(nv+0.5) -

1/( Sy *. ( +Q )) t wi uconenn er
at t &% l\(/91r6 g%aéedl I!]d’éllallg @\ygéenZtlcally la(e%l%ges 3? 3} SE \%t? 0 t I%Sd g oth

in pPYéwero reci pients 5 nv = nunber of cases in

V aC GPNE 8 kebifeld {HPYNIB phyNgerieticANy TEIREd tipks 452988tha@N@nsiping OMBGEPV types
I N Y365k Q:%/oFﬁﬁv Pér@lﬁ%ds up s Fa/BHEVESs gﬁ;ﬁog‘éx@:?c@ﬁy k1Rt RER0N, 58,

reci gl ent s = hunper_ Ol cases and non-cases I n

pl aé BSW&VD‘F@W&“PPVWG’W%I ated: HPV-16
phy [HBY I etdioc HPV-y8 reletbdst RV - 16,pds HES: 18 Biylog@icallytrditrdtypes 35, 31, 58,

COoNsk G4k Y wikolQbnsidiMg oY HPYBpS HPV- 16 rel ated*:
HPV_‘]'6 phyl g%ﬁsqglgsaexclysxv€ﬁ}Pﬂ’tVeI%a dyl-BR’SISSS 31, 58, 33,

52 W t hout



HPV types HPV-18 rel ated: HPV-18 phyl ogenetically

r
t

el ated types 45, 59 wi thout considering other HPV
ypes HPV-16 and/or HPV-18 rel ated: HPV-16 and/ or

HPV- 18 phyl ogenetically related types 35, 31, 58, 15
45, 59 w thout considering gther HPV types HPV-16
and/ or HPV-18 rel ated*: HPV-16 and/or HPV-18

pgyl ogenetically related types 35, 31, 58, 33, 52,

biCyii t hout consi dering other HPV types ** =
THEV th s FnalyYdd©S E©XT H¥S BY,E | P ViIT, 43, lfoHew4E, $9°V-HIv 3033, 35, 39,

able C HPV types & sed ,| HPV 31, ,
9 HPV 31,33, 35, 39 955%, 585%/2,,%2, 58 45. 5?5%5?\‘%%;5’”*
g8, 59, 66, 68. Tptal nurber of number of 412 2688421

mlxﬁhisareﬁhﬁbeNTfﬁ unf or koo N aval 42abl e p¢Besgr oup
f infected 11 28 10 |58 (vac¢i ne group)
S‘\'/\beCéWIthfmﬁFed accine(2.7 6.9 2.4 15.8} group) =A
#iehle RS 278 e n |n1 ected 26 48 15 |90 (pl a¢ebo group).

oNhﬁnmi‘ﬂdeﬂfeemfe&di (phacebo (@83 12. 2 B. 6 25. 58 group) =B

yag&gﬁgg efflcacy 57.9 43.0 33.537.7 11 (AB) x
usted fo elative size ofl vaccinel

I—\Tﬁ

gk
Va&%am&csﬁﬁa@m L&At i dende 11 mitlas. o 10008 46, 3
@Grogp) -l ower limt

=A

Number of women infected 26 48 15 90
(placebo group).

% women infected (placebo 6.3 12.2 36 253
group)
=B

% vaccine efficacy 57.9 43.0 335 37.7
1 — (A/B) x 100, adjusted for

relative size of vaccine and

placebo group

95% confidence limits 15.9 11.0 -46.3 16.2
-lower limit

95% confidence limits 78.9 63.5 69.8 53.6
-upper limit

P 0.012 0.015 0319 0.002

Samples were taken at 18 months from patients and tested for HPV infection by the types specified
above.



95% confidence limts 78.9 63.5 69.8 53.6 -upper

limt

P 0.012 0.015 0.319 0.002 Sanples were taken at

18 nonths frompatients and tested for HPV infection
by the types specified above. 31 Table D 32 Table E
33 Table F In tables D, E gnd F, 5 N = number of
subjects in specific cohort "/AR = Attack rate = n
nunber of subjects with HPV either incident

iTAPle &t
abnornality,

ion, persistent infection or cytological
as appropriate for the table) / N 10 %

A\
) =

*Cervical samples; ATP cohort



t he vacci ne and wherein the vacci ne provi des
protection against infection caused by the omtted
HPV type. 2. The vaccine according to claim1 wherein
an L1 protein or imunogenic fragnent thereof from
HPV 31 is omtted fromthe yaccine. 10 3. The vaccine
according to claiml1l wherein an LI protein or

i mmunogeni ¢ fragnent thereof fromHPV 45 is omtted
fﬁ%ﬂ*?ge vaccine. 4. The vaccine according to claim!l

*All samples. ATP cohort
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5 14. The vaccine according to claim| conprising HPV
16 LI protein or inmmunogenic fragnent thereof, HPV 18
LI protein or inmunogenic fragnment thereof, HPV 33 L1
protein or immunogenic fragnent thereof and HPV 58 LI
protein or imunogenic fragnent thereof. 15. The N
vacci ne according to claiml wherein at |east one of
the L1 proteins 10 or fragments thereof is in the

f oF4RIe&F a virus 1ike particle. 16. The vaccine

Caontro

*ATP cobort

In tables D, E and F,

N
AR

persistent infection or

number of subjects in specific cohort

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

cytological abnormality, as appropriate for the table) / N

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

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

cytological abnormality, as appropriate for the table

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

cytological abnormality, as appropriate for the table.
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abnormalities in a patient caused by HPV 16, HPV 18
and at | east one other HPV type selected fromthe
group consisting of HPV 31, HPV 45 and HPV 52, the

met hod 5 conprising adm nistering the vaccine of claim
1 wherein the vaccine prevegts or reduces the
frequency of cytological abnornalities caused by the
omtted HPV type. 30. The nethod of claim 29 wherein
tHaBm§ tt ed HPV type is HPV 52. 31. The nethod of

Cl ai m 39 whey ghfivhies 1PV ViRtheldoi ﬁhéﬁﬁgﬂl prdtéiNs 6r5rnmlﬁx3gemc
The nmethod of claim?29 wherein the omtted HPV ty

i fragmgnts theraqf from HRVS; HBY 18ang pblgash ong wée&qsacﬂmco‘#’%me
h ' @ﬁ&élf?gﬁ E?gkﬁelﬁ BP{rh iR et Na#n@ﬁ'tﬁ@?&f%ﬂ?&@ dMndi®HPV types

east one O HPV type sel ect ed

f rsolm:tteﬂn &omgth@ group oerssisting aGHBY 3UPRPY B3, ﬂﬂi\Hﬂ‘G 53 igorpitted from

5

o PSSR GRS pr AL Bt Sd Bl R AEE e oy e
ofomiltedHBVagpecal | y-confirnmed CI N | esi ons caused by the

omtted HPV 15 34.. The ,net hod of cl.ai

wher ei %’t he Th?ne?ctcg’& aﬁfﬁ\/ﬂ'f‘% So df“? tnggerglén.an @B‘m) %} r
nﬁfriﬁﬁdlo@efmd:ﬁﬁg'mﬁnBﬁneWbEfremﬂ-IR\h 81 irdnhittedifrbit\the ygpeine.s HPV
45, Thﬁ_ met hod of c¢l ai m 33 i;\lngrejn e ogmtted
HPV ty e i s IppYAcsie according tgelpim hwhereinan Ll protgpnqre g e o

t hfnunBgened E¥enidnt Siéteof BEMTEIV 3D RQUniaed fro@3hd Vacine.
pati ent caused by oncogeni c HPV t he net hod

fy
conpri i ng ThevagieReerding iyclrifkl WEE‘EHW Ldsprefeman 1.
3&mn‘fﬁn3§én'i@ﬁ‘a§r&n?ftﬁ&%ﬁ From1EPV 62 (RnhiR8d #6m the vaccine.
hi stol ogi cal l'y-confirmed CIN_ lesions in _a patient
caused Shy oﬂ‘be yeaeine apfopding froelaim hwhersiniad-1gBaisin di ng
A feflind Lt AP HRE IrhR 18y 8) Bl hdm HE 4 ParRiid i the
manuf act ur e e vaccine of claim1, the nethod
CoRpinGi ng 25 conmbi ning L1 proteins or imunogenic
fragnents t st
one ot %er oﬁgéggﬁmg aWF%/tolga %éérgl taaﬂq‘l\}ﬁétg%nﬁ(g does
nommmnmusﬁamntmerqof fromiHP\08 1 amchfioro GHV 52 éne agnittesk from the
thereof fromone or nore HPV types selected from the
gr'8f™tonsi sting of HPV 31, HPV 45, and HPV 52. 40 Use
of a cauposiThe fcciRAPEdréing & dzﬁi\x{l Il.ﬁhérhnamd’.,ll-llﬁMeih&)rLl

B£ g’:gg\l“gg? gﬂ“?fir?t ngoggg@ﬁ'kﬁ( a4 mg{rg ﬁ{lﬂﬁ ﬁf e on’lltted t?om the

i Rfae&hd.ON and/ or di sease caused by one or nore of. HPV
31, HPV 45 or HPV 52. 37 41 Use of a vacci ne
conpri S ng ahe Mpginggoqordipg iy daim 1 Whereinandd qplein or

immunogenic fragment thereof from HPV 31 and from HPV 45 and from HPV 52 are

omitted from the vaccine.

9. The vaccine according to claim 1 wherein the vaccine protects against
incident infection.

10.  The vaccine according to claim 1 wherein the vaccine protects against
persistent infection.

11.  The vaccine according to claim 1 wherein the other oncogenic HPV type
is HPV 33.
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fragnent thereof, in the preparation of a nedi canent

for the prevention of infection and/or disease caused

by HPV 31, or HPV 52, or a conbination thereof. 42 Use

of a vaccine conposition conprising an HPV 18 L

protein, or an 5 imunogenjc fragnment thereof, in the
preparation of a nedi canent for the prevention of

i nfection and/ or di sease caused by HPV 45. 43 Use

vacci nd2accdhevarginegceardingiudaim,l WH%TCWé%?‘EE‘t%‘F%gCBP %PV type
medirponggnt for the prevention of cytologica

abnormalities or reduction of the frequency of

cyt ol odBcal Thomescinglacearding facleim § whereindigotherapsegenig HRV type
t¥pgpotdder than 10 HPV 16 and HPV 18. 44 Use of a

vaccl ne “or comnbi nation according to claim40 in the

manuf addur e Thé vaccinedcaading to dlaim t ¢nmnprisingdiRY &6 La fprotein or

hlstolo fi0 redp
Rirpoginli et Betep Ry L1 QR gk iyt thereot,
45{1“3 83 bt prteln BQIMum@mloffragﬂnmtlmerdrﬂ' and BRWHSEL eproteier

03|t|on 15 co rising Li proteins or imrunogenic
pgeoic frpemedt e HPV 16, HPV 18 and  at | east

0 n e othsr o mﬁgﬁfﬂlﬁe 4dEM dingAe claibh € invhlefeipat 1édst gie@f €helL Oproteins
i mmunogeni ¢ fragnent thereof fron1onf or nore HPV
t Yh&egaetetheraf ] B fhec gravipsdikagrdicleng of  HPV 31,

HPV 45,16 and ThPVaceieladcdidihg tedlaihd’ PWhérbia a¥ REStioRE ofdhE L1 proteins
wherei n the vaccine provides protection agai nst

i § eune@teddldreteingdi sease caused by the omitted HPV

type. 170 lffe vadchdeBbdrdi %@lemmﬂ%ﬂ&anﬁea&m&ml ein is
blologlcals 5 <120> VACCINE <130> b45331-1 10 <15

12/Q teppinally truscatedIdqBoen- 26 <150> 11/ 367601 15 <151>
2005- 1%8.16 Tﬁ?Qaecﬁ@Eéo%?&QQ & Qa6 Crurther comprising an adjuvant.

19.  The vaccine according to claim 18 wherein the adjuvant is an aluminium
salt.

20.  The vaccine according to claim 19 wherein the adjuvant is aluminium
hydroxide.

21.  The vaccine according to claim 18 wherein the adjuvant is 3D MPL.

22.  The vaccine according to claim 18 wherein the adjuvant is 3D MPL and
aluminium hydroxide.

23 A vaccine according to claim 18 wherein the adjuvant is an oil in water
emulsion.

24 A vaccine according to claim 23 wherein the adjuvant additionally
comprises an aluminium salt.

25. A method to protect a patient against infection caused by HPV 16, HPV
18 and at least one other HPV type selected from the group consisting of HPV 31, HPV
45 and HPV 52, the method comprising administering the vaccine of claim 1 wherein
the vaccine provides protection against infection caused by the omitted HPV type.

26.  The method of claim 25 wherein the omitted HPV type is HPV 31.

27.  The method of claim 25 wherein the omitted HPV type is HPV 45.
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<151> 2005-06-14 20 <160> 6 <170> Fast SEQ for W ndows
Version 4.0 <210> 1 25 <211> 471 <212> PRT <213>
HUVAN PAPI LLOVA VI RUS L1 PARTI AL SEQUENCE hpv 16
<400> 1 30 Met Ser Leu Trp Leu Pro Ser u Ala Thr Val
Tyr Leu Pro Pro Val 1 5 10415 Pro Val Ser Lys Val
Val Ser Thr Asp du Tyr Val AI a Arg Thr Asn 20 25 30

I T T H Al Th
GI§ H?/LZ P)r/{) '331%9%4)? c%'sn %r§ ewier emrtreeiﬁ’*étyms\%‘é 52.

Asn AsngAsn ALysthbd & nV@xl refice tlllé’ﬁe uehtydT c%logi&i Ser
Gy Leu A n Tyr Arg Phe Ar PH% is Leu Pro

Pragnomglities p3 patient Ga‘}ﬁ% by JiPV lﬁiﬁ’é aP}eestA@ﬁ °thﬁ¥ HPYV type
Ses%lea%& froM] th@%% éﬁ@nsﬁ%ﬂg EPHPQ Zﬂ ny@ ﬁoaélg HPVSH rt]ﬁ&Het}{@d

1 oromposma mmxmsrenﬂgébp vzacymvaf clelnyl Nheresethe Goymﬁupsevmtg or

klergdlgéyt qn%éﬁ%y kﬁ;}tﬁ?& %}Bnﬁnﬁllgs%aé}%? bxl—lm @ng%ﬁi’@ type.
130 1350140 'I‘Be Gethodyﬁ claine 2$wd1eﬂbhtthé~eqmtf551 IHHM/tystrHH‘h 52.
G 1 L, S o M S B Al M g s
165 17(32175 The method of claim 29 wherein the omitted HPV type is HPV 31.

33. A method to prevent the formation of histologically-confirmed CIN
lesions caused by HPV 16, HPV 18 and at least one other HPV type selected from the
group consisting of HPV 31, HPV 45 and HPV 52, the method comprising
administering the vaccine of glaim 1 wherein the vaccine prevents the formation of
histologically-confirmed CIN lesions caused by the omitted HPV type.

34.  The method of claim 33 wherein the omitted HPV type is HPV 52.

35.  The method of claim 33 wherein the omitted HPV type is HPV 45.

36.  The method of claim 33 wherein the omitted HPV type is HPV 31.

37. A method to prevent or reduce the frequency of cytological
abnormalities in a patient caused by oncogenic HPV types, the method comprising
administering the vaccine of claim 1.

38. A method to prevent the formation of histologically-confirmed CIN
lesions in a patient caused by oncogenic HPV types, the method comprising
administering the vaccine of claim 1.

39. A method to manufacture the vaccine of claim 1, the method comprising
combining L1 proteins or immunogenic fragments thereof from HPV 16, HPV 18 and
at least one other oncogenic HPV type, wherein the vaccine does not comprise an L1
protein or immunogenic fragment thereof from one or more HPV types selected from
the group consisting of HPV 31, HPV 45, and HPV 52.

40 Use of a composition comprising HPV 16 L1 and HPV 18 L1 proteins,
or immunogenic fragment thereof, in the preparation of a medicament for prevention of
infection and/or disease caused by one or more of: HPV 31, HPV 45 or HPV 52.



T—

Asn Val Ala Val Asn Pro Gy Asp Cys Pro Pro Leu Qu

Leu Ile Asn 10 180 185 190 Thr Val Ile Adn Asp Gy

Asp Met Val Asp Thr Ay Phe Ay Ala Met 195 200 205

Asp Phe Thr Thr Leu Gn AI a Asn Lys Ser Gu Vval Pro

Leu Asp Ile 210 215 220 37QIS Thr Ser Ile Cys Lys

Tyr Pro Asp Tyr Ile Lys Met"Val Ser Qu 225 230 235

240 Pro Tyr ¥ Asp Ser Leu Phe_ Phe Tyr Leu Arg Arg

G u d #lvet Uspe chgwomeesmw HRV 6% lprptetn, Ph’é“%%‘??gemc

'§‘r7 fgagﬁleﬂt tﬁeﬁéof\lgﬁth%_@lr'e gaﬁorﬂ;l”a iﬂé&lcé{ﬁént gerhe e%ﬁi@n ilﬁéfectlon
r a

Asandfog dlssﬂasa c®ised b)ZFISVZQJOOIZISBV 5>ée<P bFWlOPH@rqu -0 Thr

Pro Ser y r I gﬁg,

25 Qn 4F| e H?@o %&cc}‘@ EBsf&&{ QF%BRAE 2 A?ég)EA?ngm or an

d iynntinegeinfragidnt ﬂibfbosjﬁ tl@ﬁﬁepanmnn of ¢ meﬂlsaxcyry fairthe pYeyention

Asn.. . Leu Val Thr, Va Asp Thr 325 330 335
Th‘?r}“gf‘gmgéfld);ﬁ& ISGAST, et l§'eir‘m¥e3 Cys Ala Ala Ile Ser
Thr Sﬁ‘ 143G U Usd0f 34&631450&5&111@' ko cldipr 40Tmrthd.xy1mu§mﬂur$bf a

e Leu Arg Hs d A 5
HedrAmeRL i theipresenticer cplelogital aaofmalstes of tapsiton atghe
Thitequénéy bF E:yta%@1031725)11313&11t13§1n/¥nandiﬁiduél&huslh’&by Albypebtlier than
Ile H's Ser Met Asn Ser Thr Ile Leu Au 385 390 395

10 4ddPV AGpndrHEVASn Phe Gy Leu G n Pro Pro Pro Ay Qy

15

20

Thr Leysd u U%é Bf #0&Rctht @r dmbindtitn ab¥drdifg %o ElRign ¥@in diéir
Ser An Ala lle Ala Cys G n Lys H's Thr
manufacture of a medicament for the preventlon of hxstologlcally-conﬁrmed CIN

lesions (CIN 1, CIN 2, CIN 3) caused by a type other than HPV 16 and HPV 18.

45 Use accprding to any of claims 40 — 44 wherein the composition
comprising L1 proteins or immunogenic fragments thereof from HPV 16, HPV 18 and
at least one other oncogenic HPV type, wherein an L1 protein or immunogenic
fragment thereof from one or more HPV types selected from the group consisting of
HPV 31, HPV 45, and HPV 52 is omitted from the vaccine and wherein the vaccine

provides protection against infection and/or disease caused by the omitted HPV type.
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35

40

40 420 425 430 Pro Pro Ala Pro Lys Qu Asp Pro Leu Lys
Lys Tyr Thr Phe Trp G u 435 440 445 Val Asn Leu Lys
@ u Lys Phe Ser Ala Asp Leu Asp G n Phe Pro Leu 450
455 460 3/7 dy Arg Lys Phe Leu Leu A n 465 470 5
<210> 2 <211> 472 <212> PRJ, <213> HUVAN PAPI LLOVA

VI RUS Li PARTI AL SEQUENCE hpv 18 10 <400> 2 Met Al a
Leu Trp Arg Pro Ser Asp Asn Thr Val Tyr Leu Pro Pro
Pro 15 10 15 Ser Val Ala Arg Val Val Asn Thr Asp
Asp Tyr Val Thr Arg Thr_Ser 20 25 30 15 Ile Phe Tyr
Hs Ala Ay Ser Ser Ar J*UBELEI™hr val Ay Asn Pro
35 40 45 Tyr Phe Arg Val Pro Ala Gy Gy Gy Asn Lys
Grin0-A8lxdshighkPng Higiogickld 55 60 Val Ser Ala Tyr @ n Tyr
Arg Val Phe Arg Val Gn Leu Pro Asp Pro 20 65 70 75 80
Asinol yiecidbe Gy Leu Pro Asp Asn Ser Ile Tyr Asn Pro
GQu Thr An 85 90 95 Arg Leu Val Trp Ala Cys Val dy
Val Qulle dy Arg Gy Gn Pro 100 105 110 25 Leu
Ady.Val.Jdy Leu Ser Ay H's Pro Phe Tyr Asn Lys Leu
Asp Asp 115 120 125 Thr A u Ser Ser His Ala Ala Thr
Ser Asn Val Ser Qu Asp Val Arg 130 135 140

<150> 11/114301
<151> 2005-04-26

<150> 11/367601
<151> 2005-12-16

<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 Val
1 5 10 15

Pro Val Ser Lys Val Val Ser Thr Asp Glu Tyr Val Ala Arg Thr Asn
20 25 30

Ile Tyr Tyr His 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 60

Val Ser Gly Leu Gln Tyr Arg Val Phe Arg Ile His Leu Pro Asp Pro

65 70 75 80

Asn Lys Phe Gly Phe Pro Asp Thr Ser Phe Tyr Asn Pro Asp Thr Gln

85 90 95

Arg Leu Val Trp Ala Cys Val Gly Val Glu Val Gly Arg Gly Gln Pro

100 105 110
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Asp Asn Val Ser Val Asp Tyr Lys Gn Thr G n Leu Cys
Ile Leu Ay 30 145 150 155 160 Cys Ala Pro Ala lle
@y Qu Hs Trp Ala Lys Ay Thr Ala Cys Lys 165 170

175 Ser Arg Pro Leu Ser Gn Gy Asp Cys Pro Pro Leu

G u Leu Lys Asn 180 185 1 35 Thr Val Leu du Asp
Ay Asp Met Val Asp Thr Ay Tyr Ay Ala Met 195 200
205 Asp Phe Ser Thr Leu A n Asp Thr Lys Cys G u Val
Pra digwalASip 1ik@e2d) BiPr2 24 Le@psn (isiuebatp hdpe Cys Lys
Tyr Prq;Asp Tyr Leu Gbn Met Ser AkAa Asp 40 225 230

232 &3 QDhR sIYEuaGr)}é ASRuS8l el PRe RBhasOng Leu Arg

Arg % Gln Leu 245 250 25150 Ala Arg Hi's Phe Trp
Tar Val P Q 260 265
le %le r Me Xsp EyeruLy.T_ Gln 'Il‘l?é Gtheu % I% y Mot Ar g

Al“é Ser Pro GI)}S"Ser 275 280 ]f§5 C,ys val W®r Ser Pro
Seys Ipp Groskie 1Ep Fhsehe Hip gmn/gly byR ClSERT EAS SYSSEFE 200 295
300 5 A n LeSPhe Asn LysiPro Tyr Trp & H's Lys Ala
Ghan Wl yladHvag ssmro 8Q5AsB s BbSrr826s clASeu @e/asdal Cys Trp
H s Asn Qge Leu Phe ValiesThr Val Val #sp Thr 325 330
3@R val Rie ARy Ig’ﬂ»rMeASHl Lﬁul‘hg-h[y blee1Onsa Wta Ser Thr
A n SengPro Val 10 340 345 350 Pgg Gy A n Tyr Asp
Aés% pIhfml—;éia Rl %14-@ @EQYJ Y 38 Var b e fsp/Ble 355 360
3 € ’1’yr PI;; I1'e Phe G n Leu Cys
Thr ¥Pe Thr Leu 378 375 380 ’
Cys Thr Ser Ile Cys Lys Tyr Pro Asp Tyr Ile Lys Met Val Ser Glu
225 230 235 240
Pro Tyr Gly Asp Ser Leu Phe Phe Tyr Leu Arg Arg Glu Gln Met Phe
245 250 255
Val Arg His Leu Phe Asn Arg Ala Gly Ala Val Gly Glu Asn Val Pro
260 265 270
Asp Asp Leu Tyr Ile Lys Gly Ser Gly Ser Thr Ala Asn Leu Ala Ser
275 280 285
Ser Asn Tyr Phe Pro Thr Pro Ser Gly Ser Met Val Thr Ser Asp Ala
290 295 300
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
325 330 335
Thr Arg Ser Thr Asn Met Ser Leu Cys Ala Ala Ile Ser Thr Ser Glu
340 345 350
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
385 380 395 400
Asp Trp Asn Phe Gly Leu Gln Pro Pro Pro Gly Gly Thr Leu Glu Asp
405 410 415
Thr Tyr Arg Phe Val Thr Ser Gln Ala 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
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15 Thr Ala Asp Val Met Ser Tyr Ile His Ser Met Asn Ser
Ser Ile Leu 385 390 395 400 G u Asp Trp Asn Phe dy
Val Pro Pro Pro Pro Thr Thr Ser Leu Val 405 410 415
Asp Thr Tyr Arg Phe Val G n Ser Val Ala Ile Thr Cys
A@n Lys Asp 20 420 425 43Q,Ala Ala Pro Ala A u Asn
Lys Asp Pro Tyr Asp Lys Leu Lys Phe Trp 435 440 445
Asn Val Asp Leu Lys G u Lys Phe Ser LeU Asp Leu Asp
GiR Aby LysPre 4b@ed&n 460 25 Leu Ay Arg Lys Phe Leu
Vads G n 465 47Qs <210> 3 30 <211> 1416 <212> DNA
<213> HUVAN PAPI LLLOVA VI RUS PARTI AL L1 SEQUENCE hpv
16 <400> 3 35 atgtctcttt ggctgcctag tgaggccact
jagttgc ctcctgtccc agtatctaag 60 gttgtaagca
%gat aata tgttgcacgc acaaacatat attatcatgc aggaacatcc
Gactacttg cagttggaca tccctatttt cctattaaaa
adétt Hdcaa taacaaaata 180 ttagttccta aagtatcagg
At ZCHMa AP HEYYVARUST I RYRTAMaSEQYERNEE Rppcdtgacccc 240
aataagtttg gttttcctga cacctcattt tataatccag atacacagcg
gebggittgg 300 40 gcctgtgtag gtgttgaggt aggtcgtggt
Cr@ Ge A Lafhp k@ PEOUSC ep haOfPIer &r RGGro 66t bbat t aa
at,aaatt gga tgacacagaa aatgctagtg cttatggagc aaat gcaggt

429 v.PhH0aL 321 9.,929931 AL AL A CLAl §93L, hacagacaaa
cacaattgtg tttaattggt Ef tgcaaaccag ctatagggga

acact ggggc aaaggat ccc éat gt accaa t ttgca ta 540
25f gis gﬁt’b‘ 21 GUcteace” AT Ryaft 5 USRS 11 at t cagga
tggt gatatg 600 5/7 “Jttgatactg gctttggtge tatggacttt
abr Fea il Xy dtaadiy £AY Shghsgdayfin BE(1le ExalyEggat a
tttgmacatc tatttgeaaa tatccagaﬁq at at t aaaat ggtgtcagaa
780 set 6Rl B GUEC Qyrax@ (et bt krg tvit tinatel trao BGamgggaac
agatgtttgt tagagcattta 780 s 80
Asn Lys Phe Gly Leu Pro Asp Asn Ser Ile Tyr Asn Pro Glu Thr Gln
85 90 95
Arg Lev Val Trp Ala Cys Val Gly Val Glu Ile Gly Arg Gly Gln Pro
100 105 110
Leu Gly Val Gly Leu Ser Gly His Pro Phe Tyr Asn Lys Leu Asp Asp
115 120 125
Thr Glu Ser Ser His Ala Ala Thr Ser Asn Val Ser Glu Asp Val Arg
130 135 140
Asp Asn Val Ser Val Asp Tyr Lys Gln Thr Gln Leu Cys Ile Leu Gly
145 150 155 160
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 Pro Leu Glu Leu Lys Asn
180 185 190
Thr Val Leu Glu Asp Gly Asp Met Val Asp Thr Gly Tyr Gly Ala Met
195 200 205
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
225 230 235 240
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
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tttaataggg ctggtgctgt tggtgaaaat gtaccagacg atttatacat
taaaggctct 840 5 gggtctactg caaatttagc cagttcaaat ‘
tattttccta cacctagtgg ttctatggtt 900 acctctgatg
cccaaatatt caataaacct tattggttac aacgagcaca gggccacaat
960 aatggcattt gttggggtaa graactattt gttactgttg ‘
ttgatactac acgcagtaca 1020 aatatgtcat tatgtgctgc
catatctact tcagaaacta catataaaaa tactaacttt 1080
anggagacty:ta€ gacalyglr Guasgaas ala gatdrd anagd: ttatttttca
actgtgesaa 1140 10 adspaccttaa ctggsgacgt tatgacatac

86301 bt ft0aaL! F5ak, i b1 9090 4200, AgAsL0gaat t 1
ttggLgt aca acctccggea ggaggcaca}go tagaagatac ttataggttt
126 ta tc t gt caaaaa _cat acacctc
cé"g‘g‘ég eag g}‘ag a?ccc % % L&f?%a%a}gi' acéctttttg

gfiagt aaat ttadiggaaa agtttt¥fgc agacctagi 1380

cﬂasgt Y Ut EYstTAR e te AR At PRetVALF WAaPhAPIET6 15 <210>
4 <211> 14P9 <212> DNA ¥213> HUMAN PAF LLLOVA VI RUS
PARPEAke: Thr SEQUENGE hpvsl8a 20 Teed@@>sed pat G Ct t t gt
ggcggcct agot gacaat acc gisatatcttc caceéccttc tgtggcaaga
6fko @ Lo BRakAAGCHRIGablaLs MRt &garaaaageat at
tttatcaisgc tggcagctcl, 120 agattajlbaa ctgttggtaa

t&ﬁ%&"tr}tis 3999t 6619, 6RI8LIL T:% f3ahaageaq 180 25
gatatfccta aggtttgigc ataccaat agagtattta gggtgcagtt

acct accca 240 aafaaattt tt Rcct taatagtatt

241 6 1 A8n SR BACY" f1% H5061 OF F00° Gt ot t g
ggétggaaat t ggé¥gt ggt cagcct*Ptag gt gtt ggct®? tagt gggcat
360 Asg Expt Asp tPAt SlyaYeddae PeeghreotPgadrcThygsar agtYagccat g
ccgccacgtc tamtgtttct 420¢410gaggacgtta gyggacaat gt
OAsplrgt fradrg trad a8Q@agar eacaginamg dyatcid tggges 480 30
tgtgcccctgoct att gggga agact gggct aaaggcactg cttgtaaatc
969 taeL bilol Aa 20 asnl GGV GACHr AbS H=Clel Gs bl APaact t
aaaaacg.;sag ttttggaaggotggtgat atg £H00 gtagatactg

gat gact t c aagat act aa at gt gaggt a
660 lggsa? Ytsg%'ca tl(:eut Pt ?5%? At'cet gat t

atttécaaat gt ctgc‘é at 720 cct 6a‘?tgggg attccat gtt
tter oy 818t e CBYEYt Yade® agetttttgec taggecatttt 780

465 470

<210> 3

<211> 1416

<212> DNA

<213> HUMAN PAPILLLOMA VIRUS PARTIAL L1 SEQUENCE hpv 16

<400> 3

atgtctcttt ggctgectag tgaggecact gtctacttge ctcoctgtcce agtatctaag 60
gttgtaagca cggatgaata tgttgcacgc acaaacatat attatcatgc aggaacatcc 120
agactacttg cagttggaca tccctatttt cctattaaaa aacctaacaa taacaaaata 180
ttagttccta aagtatcagg attacaatac agggtattta gaatacattt acctgacccc 240
aataagtttg gttttcctga cacctcattt tataatccag atacacagcg getggtttgg 300
gcctgtgtag gtgttgaggt aggtcgtggt cagccattag gtgtgggcat tagtggecat 360
cctttattaa ataaattgga tgacacagaa aatgctagtg cttatgcage aaatgcaggt 420
gtggataata gagaatgtat atctatggat tacaaacaaa cacaattgtg tttaattggt 480
tgcaaaccac ctatagggga acactggggc aaaggatccc catgtaccaa tgttgcagta 540
aatccaggtg attgtccacc attagagtta ataaacacag ttattcagga tggtgatatg 600
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35 tggaat aggg caggtactat gggtgacact gtgcctccat
ccttatatat taaaggcaca 840 ggtatgcgtg cttcacctgg
cagctgtgtg tattctccct ctccaagtgg ctctattgtt 900
acctctgact cccagttgtt taataaacca tattggttac ataaggcaca
gggtcataac 960 aatggtgttt getggcataa tcaattattt
gttactgtgg tagataccac tcgcagtacc 1020 aatttaacaa
tatgtgcttc tacacagtct cctgtacctg ggcaatatga tgctaccaaa
10R6hdddg Lt de ap ez a@t ggadea) eAgACAC taghct Gagpg@arqbat gadot t gC
agdatdogdet trt et LAGH daBcGlaaal IAGcagRE addet A6t gt AaGhHEATA

t géatﬁ%c% GEaglALAL &9@5&9&@&&9@& Aacc A alabdch@ ol 200
9gqgatl, g%@ ﬁ‘cg%te%?t“ aat S&E&a&&?%tgctg%éﬂcéaés%géctguot ggt gga

tacata t aCaat %c fat_tacct

? ;ag aaatttac.gcc cagl‘ttc aataéaa tat§Cta CCC ?at a

a@‘i‘c G &tcfcafattﬁﬁa"éf ¥y é"’t‘f%gé Qﬁcgé%é‘ﬁgﬁgﬁ‘icﬁ‘?art agactta
1 SBEPBTT ILEGIAIEARACBRCEALEC BIRGE AL FEIREATECt IPLE 261 LAt aa
14k 8rgteap Taratdstocxpiasctpdr] Oragdfack Totatfahpa tePrpstHIIHAN
PAd8hdgLdcOMkvgda FIdSIgRARERAbat LthcSEQRHENCEcahgpvatBchaa 1400> 5
at@hetah gtocif e 3R cdadfac A Edra Ghaagicedcaat debggad 80Ct gt CCC
ag-gsed: 8 dRygBRacalddc@tdcgd SRGHA 6 FGRLPER! AadagfcaatREga
a&éé?é&%& Algedel Al &é\%%aﬁwgégécg Chocdzlaa RHYGLOCILA

{ { t t d
gtgaaagagg ggacgt%gtg gggag aaat gt%?agicgé%a ttg%tégcaé %g%%gagaggt?%§ aaaaaa

C
t PG ETt %Z’fg? aﬁcaéﬁttt%gazgaﬁ ®ccaaacaaat ttggattice
tgatacatct ttttataatc ctgaaactca acgcttagtt 300

tefdfett gt g ttggtttaga ggtaggtcgc gggcagccat taggtgtagg
t etttapylygt 360 15 catccattat taaataaatt tgatgacact
geazapact a at agat at gc cggtggtcct 420 ggcactgata
ataggesal shetiatonk oot gayaiuiatkariceagaaacaact gtgtttactt
480 ggttgcaaac cacctattgg agagcattgg ggtaaaggta
ol&etfgtag taacaatget 540 attacccctg gtgattgtcc
tgtggsutgg ggsggctc@agqgggsémcaqtakakggac@g@qc 9g0gat. 500

attg %g t g% c ct Ci tgg tttat tat ac t %tctt ! %aagacac
t dana gt K&t 880 297Gt T ¢ o acatitataa attt gt
a¥PAt At et St HPAL EE %fé“a%?@ fﬁ&%ﬁ ‘j&f@%géf%& Hg

QG SEAPIICHLIF LAY 1AGH AR §oPteraeast gt ¢ffaaggcat
780222ttty ptiraraton tgALLALFYLATtERIY BRRGEGRAI TERgEAtECEPa
Cégardtt f b@tdsadat aagggrogt8c@cctttag gtgttggect tagtgggcat 360

tte tat

ccattttata ataaattaga tgacactgaa

gaggacgtta
tgtgccectg
tcacagggcg
gtagatactg
ccattggata
ccttatgggg
tggaataggg
ggtatgcgtg
acctctgact
aatggtgttt
aatttaacaa
tttaagcagt
actattactt
gaggattgga
tttgtacaat

ccctatgata

gggacaatgt
ctattgggga
attgceceece
gatatggtgc
tttgtcagtc
attccatgtt
caggtactat
cttcacctgg
cccagttgtt
gctggcataa
tatgtgette
atagcagaca
taactgcaga
actttggtgt
ctgttgetat
agttaaagtt

gtctgtagat
acactgggct
tttagaactt
catggacttt
tatttgtaaa
tttttgetta
gggtgacact
cagctgtgtg
taataaacca
tcaattattt
tacacagtct
tgttgaggaa
tgttatgtce
tcceceeceeg
tacctgtcaa
ttggaatgtg

agttcccatg
tataagcaga
aaaggcactg
aaaaacacag
agtacattgc
tatcctgatt
cggcgtgage
gtgcctccat
tattctcect
tattggttac
gttactgtgg
cctgtacctg
tatgatttgc
tatattcata
ccaactacta
aaggatgctg
gatttaaagg

ccgecacgtce
cacagttatg
cttgtaaatc
ttttggaaga
aagatactaa
atttacaaat
agctttttgce
ccttatatat
ctccaagtgg
ataaggcaca
tagataccac
ggcaatatga
agtttatttt
gtatgaatag
gtttggtgga
caccggctga
aaaagttttc

taatgtttct
tattttgagc
gcgtccttta
tggtgatatg
étgtgaggta
gtctgcagat
taggcatttt
taaaggcaca
ctctattgtt
gggtcataac
tcgcagtacce
tgctaccaaa
tcagttgtgt
cagtatttta
tacatatcgt
aaataaggat
tttagactta

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
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tccggttcaa cagctacttt agctaacagt acatactttc ctacacctag
cggctccatg 900 gttacttcag atgcacaaat ttttaataaa
ccatattgga tgcaacgtgc tcagggacac 960 25 aataatggta
tttgttgggg caatcagtta tttgttactg tggtagatac cacacgt agt
1020 accaatatgt ctgtttgtge,fgcaattgca aacagtgata
ctacatttaa aagtagtaat 1080 tttaaagagt atttaagaca
tggtgaggaa tttgatttac aatttatatt tcagttatgc 1140
agdaheac atcttaigt geagacs alcaatgaca tatattcaca gtabgaatcc
tgctattttg 1200 gaagattgga attttggatt gaccacacct
cchRbcaggtt ctttggagga tacctatagg 1260 30 tttgtcacct
cagaggggat tacatgtcaa aaaactgccc cccaaaagcc caaggaagat
1320 ccatttaaag attatgtatt ttgggaggtt aatttaaaag
aaaag? ttc t attta 1380 atcaqgtttc cactgggtcg

CHA P SRR PRIRY  STFEeusl 5115 1428
<212> DNA <213> HUVAN PAPI LLLOVA VI RUS PARTI AL Li
SBOENCE HPV45 <400> 6 40 atggctttgt ggcggcectag

t gacaghbaegagical ab@ist BctiCHetacet kactyyigpoamgaaled

04tk gHasan Gayatadia trgBbatangd SH-SHcEAE Grattaama Gigatagtged 1doaccat gc
aggedgtl Chordedlla el LRR6LYLAYHRAR dboatd 1dot

agqat f.gt @gaaggkagtag%k&@aaa&gsgaag@@ag g &@ag&gs.guoc
claasdlel 6 69catalead alavdal al,llagadlags. d igpacceoat

CCt a acc t at c

cég%f%?c%\é%?gma sprodios Gt crageiton areasios o

gt t §r*>gaye a‘@%‘&i“ﬁ“t RYYEHET g4 é‘igéafﬁ?tﬁiféc%
CHEIEHE? Pr9gP At ARAT P YAt GRP AR FATAFEHEE tatd§cggct ac
gIpEtagiang PacchP@IY agREQTATITEt Pat A QLAY tRAFRTUCtaR Ot
gatdcatcad g aaac acagGibaagtgiaatat t taythB8a aggbdogétgécac
Citgsrtatd gggdtgang GachGgatgataagyeeaack thghaaatagsot gcacaa
540ccBethd 8GRA66GhH G cghgast ghGechs elthi@gaaathigaanaca
cealtbats 9a.09at 30L9at.0Q9:q 29 3900l tS@aQ&EJta;sgg
gacaal.gg %J%&@%%&gﬁgaat & &9&@4 @&a&@ﬂgttgag at t atttgea

gt t%t(r_:tc? % :?Erdzt a% aca t: ac tact:r.t:c gtia{:ac]g: ? %Cf:ct'c?%gt ?OOC
?“é?f@'&&i;f‘ﬁcﬁa??éé *tt@iteaat ‘6&*&5‘9"8?: Eeaergiye ?19@%6‘@@%
gPGREFET 918398 FOR TR 2aCaT AT tWWAFa CeTeaTtastt %PFQ aaaggc
8@9“109‘36‘19&{}8@6 {tacagitgtag@gisgrtaaecttiag geetasgﬁtgtog‘l gt
atttweret btdagee agitgeaaOfiboatttac aatctatatt tcagttatge 1140
aaaataacat tatctgcaga cataatgaca tatattcaca gtatgaatcc tgctattttg 1200
gaagattgga attttggatt gaccacacct ccctcaggtt ctttggagga tacctatagg 1260
tttgtcacct cacaggccat tacatgtcaa aaaactgccc cccaaaagece caaggaagat 1320
ccatttaaag attatgtatt ttgggaggtt aatttaaaag aaaagttttc tgcagattta 1380
gatcagtttc cactgggtcg caaattttta ttacagtaa 1419

<210> 6

<211> 1428

<212> DNA

<213> HUMAN PAPILLLOMA VIRUS PARTIAL L1 SEQUENCE HPV45

<400> 6

atggetttgt ggcggcctag tgacagtacg gtatatcttc caccaccttc tgtggccaga 60
gttgtcaaca ctgatgatta tgtgtctcge acaagcatat tttaccatge aggcagttee 120
cgattattaa ctgtaggcaa tccatatttt agggttgtac ctagtggtgc aggtaataaa 180
caggctgttc ctaaggtatc cgcatatcag tatagggtgt ttagagtagc tttacccgat 240
cctaataaat ttggattacc tgattctact atatataatc ctgaaacaca acgtttggtt 300
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tctattatta cttctgattc tcaattattt aataagccat attggttaca
t aaggcccag 960 ggccataaca atggtatttg ttggcat aat
cagttgtttg ttactgtagt ggacactacc 1020 cgcagtacta
atttaacatt atgtgcctct acacaaaatc ctgtgccagg tacatatgat
1080 cctactaagt ttaagcactaﬂsagt agacat gtggaggaat
atgatttaca gtttattttt 1140 i cagttgtgca ctattacttt
aactgcagag gttatgtcat atatccatag tatgaatagt 1200
agdgadabth GhoBR Rl a0@dded bdot43edegledggtitCAELIAGEBACT acaay
t td:8Qt @0aLaaldb @GRl EQhdrodel GLgIGRBICoBQEIGBC LA T

aQ&Ea@E&QQ@achﬂgét %9%@4%:99&%&9@9%%&%@@ otBA0GA09Rt C

%gggtgélé

1

t FE&ES
atggtggata
gttccattag
gatccctatg
ttttggaata
actagcgcta
tctattatta
ggccataaca
cgcagtacta
cctactaagt
cagttgtgca
agtatattgg
acatatcgtt
aagcaggatc
tccgatttgg

aa 91 ﬁi%’“i

C c@a

caggttatgg
acatttgtca
gggattctat
gggcaggtgt
atatgegtga
cttctgatte
atggtatttg
atttaacatt
ttaagcacta
ctattacttt
aaaattggaa
ttgtgcaatc
catatgataa

atcaatatcc

Satichiead Sifat

ZI’GCC ttggaa cttaaaaaca

ggcaatggat
atccatctgt
gtttttttge
tatgggtgac
aacccctgge
tcaattattt
ttggcataat
atgtgcctct
tagtagacat
aactgcagag
ttttggtgta
agttgctgtt
attaaagttt
ccttggtcga

tttagtacat
aaatatccag
ctacgcecgtg
acagtaccta
agttgtgtgt
aataagccat
cagttgtttg
acacaaaatc
gtggaggaat
gttatgtcat
cctccaccac
acctgtcaaa
tggactgttyg
aagtttttag

g%‘(ﬁ::cca%%ggaa aczca%gata a?{%at tttcc

tgcaggatac
attatttgca
aacaactgtt
cagacctata
atteccette
attggttaca
ttactgtagt
ctgtgccagg
atgatttaca
atatccatag
ctactacaag
aggatactac
acctaaagga

ttcagtaa

ggatg tgat
daagtgcgag
aatgtctget
tgcaagacat
tattaaaggce
tcccagtgge
taaggcccag
ggacactacc
tacatatgat
gtttattttt
tatgaatagt
tttagtggat
acctccagaa

aaaattttcc

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1428



