(57) Abstract:

subst
papi |

The
ance into cells,
i omavitus (HPV-L i

I nvention relates to a carrier for
conmprising a major capsid prot8& FISPsfF 60%ﬁn§n
protein) which has been intentionally nodified to

i ntroduction of a

remove type-specific epiwe(s) causing produc- tion of neutralising

ant i bddi gs, mﬂﬂ?@:ﬂi@&ﬁﬂhbﬁﬁcﬂléﬁpdﬂ%ﬂiﬁ%ﬁnﬁﬁTﬁé PN %Bopﬂiﬁ}f

Sal

for

devel

S-222 20
orlz3422,

sent

savd carrier,
polynucleotlde

PO YNVl Wb BBAE G ‘ﬁldrgﬂmé’&a' AT

or _agai nst

vacci nes conprising
as well as nethods of

nseque

dev glaRRGRLE

oprrent of certain cancers.

|nVEntron Telates T A carrier

carrier
F.ECtIOﬂS of human
uldilﬂllﬂﬂﬂ[[l!lllmt!llﬁlﬂl!llllmﬁiﬂ! lﬂllllmﬂlmllglst

'Karln ; edsgat an

pre

lf‘*bs'ﬂuemalﬁﬁil ubi I'Onal ? ‘ e ‘%‘ﬁ,iﬁ%ﬁg %Li
o RS Vi e et

R B TR T SR T Tpcipoes

papH
causi

1 23422 Al

==

(21) International Application Number:

0 00 0 010

ng
PCI‘ISEOOIOISOS
22) lnternatlonal Filmg Date:

CF 19 September 2000(1909 000)

{25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

9903534-7 "30 Septemhber 1999 (30.09.1999) @

(71) Applicant (for all designated States except US): ACTIVE
‘BIOTECH AB [SE/SE]; Box 724, $-220 07 Luad (SE).

(72) Inventors;and

(75) Inventors/Applicants (for US only): ANTONSSON, Per
{SE/SE]; Spirsndgatan 35, 5-226 52 Lund (SE). KRIS-
TENSSON, Karin [SE/SE]; Fredsgatan 2, $-222 20 Lund
(SE). WALLEN-OHMAN, Marie {SE/SE}; Sotareviigen
10, $-227 30 Lund (SE). DILLNER, JYoakim [SE/SE};
Asevaoen 5. 5-182 35 Danderyd (SE). LANDO, Peter
{SE/SE]; Carl Gustavsvig 26A, S-211 46 Malmé (SE).

LJ. of —hume

(81) Designated States (national): AE, AG, AL, AM, AT, AT
(utility model), AU, AZ, BA, BR, BG, BR, BY, RZ, CA,
CH, CN, CR, CU, CZ, CZ (utility model}, DE, DE (utitity

model), DK, DK -(utility model), DM, DZ, EE, EE (utility’

model), ES, FI, FI (uility model), GB, GD, GE, GH, GM,
HR, HU, ID, I, IN, IS, IP, KE, KG, KP, KR, KR (utility
model), KZ, L.C, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, PL, PT, RO, RU, SD,
SE, 8G, SL SK, SK (utility model), SL. TJ, T™, TR, TT,
TZ, UA. UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional}: ARIPO patent {(GH, GM,
KE, LS, MW, MZ, SD, SL, 82, TZ, UG, ZW), Burasian
patent{AM, AZ BY, KG, KZ,MD, RU. T3, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, [E,
IT, LU, MC, NL, PT, SE), OAPI pateat (BF, BJ, CE, CG,
CL €M, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
— H ith international sea:mh report.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regulor issue of the PCT Gazette.

/

(54) Title: VACCINE

- (57) Abstract: The invention relates to a carrier for introduction of a substance into cels, comprising a major capsid protein L1 of
buman papillomavirus (HPV-L1I protein) which has been intentienally modified o remove type-specific epitope(s) causing produc-
tion of neutralising antibodies. The invention also includes an oligo- or polynucleonide coding for said carrier, vaccines comprising
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against infections of human papillomavisus, or against development of consequences of such an infection, or against development

of certain cancers.

Pg&+ %QHSOdIng

papi | | omavi rus,

o



production of neutralising antibodies. The invention also includes an
oli go- or polynucleotide coding for said carrier, vaecPeesPesnp??3ing said
carrier or said oligo- or polynucleotide, as well as nmethods of using the
10 carrier or the oligo- or polynucleotide in vaccination against viral,
bacteri af, patasite infections as wel|l as against devglQ ﬂ&mf?ﬂc’ certain
cancers. EspeC|aIIy i nf-ections of hurfan papi || omavirus an -
devel opnment of cancer as a consequence of such infections are recog 15
ni sed. BACKGROUND OF THE | NVENTI ON The Human Papil |l omavi rus (HPV) is since
[ong estab- |ished as the mgjor cause of cervical cancer (1), and has in
recent years al so been established asa@cpgise of 20 cancers of the penis,
vul va, vagina, anus and orofarynx. There also exists indications that the
virus: may be |nvolved in sonme cancers of the prostate, esophagus and in
ot-her” head _ang - HPY. vacci he’ development. is therefore a prine
priority -of ; 825 research today (2). The HPVs-exist- as->100
~di fferent. typesThAI tplr@ua@lmt 11rwntmrené&fat@tbyageﬁ&tﬂ1@:m@aﬁ ogy, the
genot ypes NaGodiddich oshoslaaldd el v 4000 cqnsardanee i th ser o
one

types, i peri mmne antisera agal nat y neutralise
the same t %%Wjﬁlh@a%%wmln LlosE- ﬁemaralpa@athmmm only

been_re@ort(@ﬂavf-qu drdlif)Claselig I aveld -LRes rand dave,ad didang; 2
- orders of° ma tu Féis t han _f.or, the type- speC|f|éﬁﬁéutralf£§%$b (2,3).
16 DecenbePX: 894 sAnarpat Wléépsﬁa‘ece‘ﬁ?eﬁté%‘f apEa

capsoners daclluwtie®s an oligo- or polynucleotide coding for said

- -carrxier, vaccines comprising said carrier or said oligo-
or polynucleotide, as well as methods of USihg the
10 carrier or the oligo; or polynucleotide in vaccination
against viral,'bacterial or parasite infections as well
as against development of certain canCeré. Especially,
infections of human papiilomavirus and the development of
cancer as a consequence of such infections are reéog-
15 nised.
‘ -BAC‘KG‘ROUND OF THE INVENTION
The Human Papillomavirus (HPV) is since long estab-
lished as the major cause of cervical cancer (1), and has
in recent years also been established as a cause of
20 cancers of the penis, vulva, vagina, anus and ordfarynx.
There also exists indications that the virus may be
qinvolved in ‘some cancers of the prostate, ésophagus and
in other head and_neck.gaﬁcers. HPV. vaccine development
" is therefore a prime-priority of preventivé cancer
25 research today (2}.
| The HPVs exist as >100 different types; Although
‘gYpes are defined by genetic homology, the genotypes have
hitherto shown a strikingly good concordance with sexo-
types, i.e. hyperimmune antisera against one type will
30 only neutralise the same type and not other genotypes.
Cross-neutralisations have only been reported for certain
closely related types and have had titers 2 orders of
magnitude less than for the type-specific neutralisation
{2,3}). ' '



taining 5 copies of the HPV-major -capsid protein L1. A nlinor caps |d

protein, L2.., is present in nuch smaller anounts ilfi Ppeember 2003
capsi d-(1: 12 ‘.cormared -to the,..L1 protein). ,:5 and~ the location of L2
As. Uﬂewtﬂnﬂauézg A nurer: of snall-¢—V|ruses express cansiskopigogi ns -t hat

when expressed self -assenble. to formvirus-like particles (VLPs) U .e.
particles 'norphologically simlar. 't_oy irus particles, but |acking the
viral genone) . The 10 -HPV major capSid protein LI is anbong the best

studied (2). HPe\VHPY capsdinébgsosty bf aﬁecgpggﬁgkggbgahlgon5|nllar to

VLPs conta h LI .and L2 2 ticles with LI only and
parti-cles %ﬁ#ﬁgfg E eﬁlﬁt §hé %PVC?@H?r ﬁaBPF@|PFH§eénhPéh Pitered
neutra{lS|mgnantca951dony0te$ponbe,|nsspresahtamnwmhcmndehl$¢stens :

(rabbits, doegs d S e e n Ject t he
_abserice ofaggﬁﬁggn?g tﬁ@ Céég?ﬁaégggﬁ ¥§%Dar85 ?8n§§|rég Vfﬁseﬁag ‘been
“shown %o %EthBﬁl}oéﬁFF@Peﬁf P%rl%reneert@mn k8di.at ed by 20 neutralising -

anti bodi es, agwﬁﬁmbégb@ﬁqg@@no@ﬂue@eee égsbeagseatggse ngnd nucosal
papi | | omav] but ecific Thi's strong

e iyeRcantbbeingh b Backt

type+ spec 7t V@epse§HFﬁ? §@n§e gge eenﬁPoﬁoeapgléuﬁréﬁbﬁn of the HPVs
. i's a hi ghl paggbtlLesofuLbEYy ¢nneerpeﬂtpwée|morgﬁowoghcmw Eewiagi-no acid
changes be r ted, . but t cross -neutral i ng, HPV
Cypes. The pottr S8 BakElds . BUeL ERtRy ERG.61%RT oBBoml. 4Be' Puio i
foundlﬁh aﬁBﬁtmﬁm@¥o¢a96¥@|pe¢teamcbls;s #PYh8 theabest 200diedand t hese

Four tyPes (§p9ckbe’ Gr.08" kn 3l 3pRNdohfy 8005, OfoabhaSBLLERN  cancer s

Therefore, "a conmonly conte ure? vacci nes
cont ai ni ngSHPYL@BpEPJ¥LEE @%@tilﬁﬁ%g b@ﬁhnhlkﬁﬁdt¥§e§2)terthePatz)

ticles with Ll only and particles with L1/L2 are highly
efficient in eliciting a high-titered neutralising anti-

15 body response in several animal model systems (rabbits,
cows, dogs and rhesus monkeys), even when injected.in the
absence of adjuvaht {(2). _

Vaccination with papillomavirus VLPs has been shown
to be highly efficient for protection, mediated by

20 'neutralising antibodies, against subsequent challenge
with both cutaneous and mucosal papillomaviruses, but
only in a type-specific manner (2). This strong type-
specificity is surprising, since the major capsid protein
of the HPVs is a highly evolutionarily conserved protein

25 with very few amino acid changes between genetically
related, but not cross-neutralising, HPV types.

The most common oncogenic HPVs are HPV16, 18, 31 and
45, HPV16 is found in about 50% of cervical cancers,
HPV18 in about 20%, and these four types together corre-
30 spond to >80% of all cervical cancers. Therefore, a
' commonly contemplated strategy is to manufacture vaccines
containing HPV capéids of the 4 most common HPV types
together (2}. ‘ o |
Albeit this strategy appears likely to work for

35 achieving significant cancer‘reduction, it has some

dlStlnCt dlsadvantages The formulation of vaccines con-

'talnlng 4 actlve components mixed together involves a



Al beit this strategy appears Ilkely to work for 35 achieving significant
cancer reduction, it has sone d| stinct. di sadvant agé§. PegrEberop ation of
vacci nes con- taining 4 active 'conponents. mxegdt oget hler i nvol ves.a 16
Decenber:v200ias2:PGT/:SE00401808 3 :.substanti al. additiona

manuf act ur’i ng. and efflcacy testi ng and - quallty . controﬁe F Igilg?gherrmre
~sone 10-200 of .cervical cancers are - . . "caused by HPV types not -
“included in the presently . manu fact ured® vacci ne candi dat es. Apart :from

t he fact th%ﬁﬁigh_—% AACIAAL teoHkd, iRO alnst these
tyges 3 %smntﬁil | t; altg Em s?te)%tt %rﬂﬁréﬁcﬁ%% or%t afn%Pteng:sfac

cormdn oncod&TtdEPeREy gl ﬁﬁ?’sco@éﬁé’g é’rf iaehe gsEnpansite preval ence 01’ 't he

ot her ancogeni ¢ EHRYthygpesre| hasmelof dotheyr- deBicsh RG RS s - é ;
ois, as predicted from

- | t .
gg;r;ﬁi?;t Pz)gv%%gls\égiy%? ?l.%gl glp%ﬁ P ;e/‘[lf% f"%la‘?dowrﬁ“fthc%é?’?st?ﬂ@ﬁs mader-fier ence
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~indicat t e n b P 15 do s .exist. Several other
BV {ypos chacs SeCEORIENABE, BbRBTR PR NetE, ot &SRR PV 6

and 11 that® EUQQSS§E’HFLEL§V ééﬁ@y?@iﬁrﬁ§5aﬁ@arte@damsmatrmpquattmxey 4pap| | | oma-
toses, and iiB¥s 5oﬂﬂdn80hbaéeﬁ§é5ﬁ?9u£ eeuala%'aélfg@%%f gr%greg d gﬁl

|m’runosupprgﬁsed hosﬁlgl n s of the obvi ous ant age roa

cross-reacti Ve VAEYPnEECSt EE pBEsPLNBY| PRECOETdEnSEM SYResroadig
cross- ract fuethercdneinbyhingdihyi agntbe -brefepitahR GR1MAL §pRkAI N

I mmunodom n y fLg epito g ot been oposed.. Several 25
surface exp ggggek gggrﬁgggbr%attlgve 583?8 8? gFé’"‘eP&?&“ﬁ@“&ﬁ &Sﬂ-lolgb'naw rus
particles (VEﬂgGﬁ§373¥¥81ﬁutOafelhow if there exists interference

between different viral types. Several lines of indirect

evidence do indicate. that interference between HPV types
15 does exist.

Several other HPV types cause significant morbidity
and mortality, most notably HPV 6 and 11 that cause
genital condylomas and recurrent respiratory papilloma-
toses, and HPVs 5 and 8 that cause cutaneous skin-cancers

20 in the immunosuppressed host.In spite of the obvious
advantages of broadly cross-reactive vaccines, the possi-
bility to generate a broadly cross-reactive vaccine, by
modifying the L1 pfotein~to not contain immunodominant
type-specific epitopes, has not beén proposed. Several

25 surface exposed and cross-reactive epitopes are exposed
‘on papillomavirus particles (WO 96/33737), but are not
immunogenic in the presence of the immunodominant type-
specific epitope (4} . Therefore, by modifying the Ll to
remove immunodominant type-specific epitopes, it should

30 be possible to generate a cross-reactive papillomavirus
'vaccine, using a modified HPV-L1 protein as a carrier of
surface exposed HPV derived antibody epitopes.

Furthermore, VLPs ere highly efficient in eliciting
a cytotoxic T‘lymphoeyte (CTL) response, and VLP vaccines

35 have been reported to be highly efficacious (through a
CD8+cell-dependent mechanism) in preventing and treating

transplantable cancers in several mouse models, in spite



i munogenic in the presence of the i munodom nant t ge- specific epitope
(4). Therefore, by nodifying the L1 to renove imu 29Pe- specific
epi topes, it should 30 be possible to generate a cross- reactlve .
papi | | omavirus-..vaccine,. using.a.nodified HPV-Ll Rr. ote| n_as a.carrier of.
surface*‘g‘kﬁrf%gé%i2 HPV derived anti body epit opes. Furt fier rof &T/SHE8%; e hi ghl y
efficient ineliciting 'a cytotoxic T |Iynphocyte (CTL) response, and VLP -

~ vaccines 35 have been reported to be hMdghly efficacious (through .a

CD8+cel | - de ent rrech ni s in preventing and treating transplantable
cancers in INIZRLHN & 5] @Ak Sife PO OFWITR3422

PCT/ SEOO/ Ok&ﬂﬂ:efb.n ofsﬁhe['ﬁeaailgrhahnmuﬁngurﬁaﬂﬂm appemei@ ﬁ%tﬁb aJueeXiggenous
protein B IRS/% T e hl% Juno en| afﬁl pears Ll? ..due in_part to

the. présé i o 0 ACTIVE T8 IS fa& YRS %thl%? e cell |

. (desi-gnat. edlrpfﬁmilmn rﬂ%cﬁh&)rﬁela]s &ﬂﬁﬁgnartad g&amrrhwmfmt‘rnntu.cexh) whi ch®
resultsg Jn,i r.ot pr, d:’he MHC .~

| 5k RRE CR%EE O ﬂ&&fxc{z}@s @g@f%&epﬂor %?eﬂtugdc%}%

class |~ presentation, pat vay gener I nt er est
from a . Vac@IREDitdbtReHKD IRIBRCeRad g mrasenigteln Haye MHC palaped as a

V]?P' cl'e forp@iddmianton rﬁ&m@ﬂa)ﬂ-?(dG)Qeméj@ﬁé/eﬁryeﬂifofé‘)’o@f ddgemi 7). -
has been GO o i Bk WO le IR Fetnoma ant | gens
and hunfan g immen ddefy o:aand;e wized aantd geteclih' fdr pof &idiatt pimpbeim  usi ng
et r atPat MR Al v PR e Tl R adul  Cpopul At ron are
ser o- p05|t|ve f@rfﬂqwere m@fﬂrecﬁatn@rt heing wild-type HPV VLPs

carrying foreign antigens has been demonstrated ‘in

several systems, e.g. the MAGE melanoma antigens and

human immunodeficiency'virus antigens.

15 A potential préblem,using VPLs as vehicles for
immunogenic delivery is blocking by type-specific
.neutraiising antibodies. In Sweden 16% of the adult
population are‘serb—positive for HPV-16, reflecting the
importance of the problem. In addition, therapeutic

20 wvaccination is expected to require recurrent ireatments,
likely to induce a type-specific antibody response
towards a wild-type'VLP carrier.

Therefore, by modifying the L1 protein to remove
type—specific epitopes causing'production of neutralieing

25 antibodies, .as has been described (8), and introduce

' antibody or T-cell epitopes in this carrier, it should be
possible to generate an immunological response towards
the introduced peptide, without obstruction from type-
specific neutralising antibodies directed towards the

30  carrier itself. . '

SUMMARY OF THE INVENTION

An object of the present invention is to provide
means for preventing and treating viral, bacterial or
parasite infections, especially of human papilloma virus,

35 and the development of benign or'malign coﬁseqﬂences of
such infections, as well as means for treating and pre-

venting cancer.



| nportance of the problem In addition, therapeutic 20 vaccination is
expected to require recurrent treatments, |ikely tolfiRaeabarts9Ed specific
anti body response towards a wild-type VLP carrier. Therefore, by nodifying
neutrali'sing %%n"tﬁizbddl es,.as has been déscribed (8), an Q%W&olaﬁdge“
anti body or T-cell epitopes in this carrier, it should be possible to-
~generate an inmrunol ogical response towaPds the introduced peptide, w thout

obstruction fro = I £ L sine antibodi es directed towards

the 30 carrier ﬁ%%%eé%&%@#% I,-A\néirb%j%sc‘?' & he present

i nventi on e bEprSEH - Lhmeretr deevichtofigt el speat fing apitdgedact eri al

or  parasi teausfR§hesGucesnecdal bl RN, P%P&h'.)& Y Tdis. 5 35 and the

devel opnent_of beni or _malign conpsequences of -such infections, as well
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~ P. CT/ SES0108diii qu wiem} &mm@m?r@ammrﬂ@r e Pince Fmdidd e:?
1PV- LI prot.ejns.devoi -specific epitopes.. causin roducti on of
neut ral | si LR Rl & YR 3RRRAATS e (R na S B e s As a

resul t of t¢RrrEppdigekht ibn,an eubddEvedrit prditehe tardanteiomoesmdadn i nduce

product | On Rir Ovidnd k{8 el p A NAA sl qraldss the, sarrier. self. In

an enbodi nent of , the inventiorn, one or.- nore am no s nay be deleted

from -said. prot PArieWaEt ddierinventian andoiles dodesidtoarsuch an 10

HPV- L11pr otfsv-i1 gattsd 0 Wit Mewds iRePtdide alse i@t i on al so provides for

such a carrier ich is capable. of giving rise tqQ a protective antibody,
e invention also provides for such a carrier which

is capable of giving rise to a protective antibody .

response, which antibody response may be éroSs—reactive

towards two or more serologically defined subtypes of
15  human papillomavirus.

The carrier must be physically coupled, that is
fused, to the peptide for which it acts as a carrier;
thus creating a fusion protein. '

Particularly, peptides derived from HPV proteins and

20 defining linear antibody epitopes and T-cell epitopes are
recognised.

There is also envisaged. combinations of said carrier

 with a minor coat protein of human papillomavirus (HPV-L2
protein), native or modified. Also this HPV-I.2 protein
25 can itself be fused to one or more further peptides.

The invention also provides for an oligo- or poly-
nucleotide coding for said carrier. The invention makes
it possible to create a better basis for eliciting an MHC
class I mediated response, i.e. creating cytotoxic

30 T-cells, without giving rise to type-specific neutraiis—
ing antibodies towards the carrier, or without type-
specific neutralising antibodies being present at the
start.

It is also possible to use an HPV-L1 protein,

35 modified as described above, as a carrier of oligo- or
polynucleotides to cells. '



response, which anti body response may be cross-reactive towards two or
more serol ogically defined subtypes of 15 human papif|rfertegs200he carri er
nmust be physically coupled, that is fused, to the peptide for which it
acts as a carrier, thus creating a fusion protein. Particularly, peptides
derived. from HPV proteins and 20 defining |inear antibody epitopes and
T-cell epitopes are recognised. There is al so envi saged-conbi nati ons of
. said carrier wth a mnor coat proteisaof human papillomavirus (HPV-L2
protein), native or nodified. Also this HPV-L2 protein 25 can itself be
fused to orgheotinneieidnutubekepapiovilass fokhehknventdfoa al so provides for an
oligo- or | y- nucl eati de_codi.ng for said catrier. .The,invention nmakes it
possi bl e (oTEraRratye clét"t SFE%‘%%%‘% FBPULT i%Gi PPN EHWRE TRIESs | nedi at ed
response, ima@ufgreatd g eyvatadiec £80 draeinitingwhit howbtghyivigaii,se to -
t ype- speci fj | S i i towards_the carrier, or wthout
type- specf%%gggg%%?% %?f%gggﬁpkggggggﬁﬁeFﬁaeﬁ%%%ghf&aﬁuTﬂ% start. It is -
- al so poSsi Wapilbommei s HRY-the glegedopner8s offobedigd oasmalkspr i bed above, as
a carrier of,QLLEOs L pQL?@Qﬁh%%EEQE?.tO cells. 16 Decenber 2003 5a The
i nvention further proviges or the use of a therapeutically effective
anmount of said carrier .in the manufacture of a vaccine for preventing or
~treating Vigial i nvOACIR hako PrRAKBS! ES: idHLRLL 088 2 2RREGLA1¥a9%  human 5
papi | |l omavirus and the devel opnent of benign or malign consequeﬁces of
such i nf ect9idRstiThamoppEne otnidl sarpiewiigeshe granifactsee off &

t her apegt i GalckYne for preventing or treating cancer including cancer of

the cervix, penis, vulva, vagina, anus and orofarynx.



effective amount of said carrier in the manufacture of a 10 vaccine for
preventing or treating cancer including cancer. of 1¢hecmberx20@enis, .

vul va, vagi.na, anus and orofarynx. 16 Decenber 2003 PCT/SE00/01808 6
DETALLER:MasphET! ON OF THE J NVENTL.ON In. one, . 9f. LiS:.a Emm%ﬁﬁiywéqh

i nvention . prOV|des for- a ‘carrier for, “T'ntfoducti on o a substance‘into
cells,  conprising :mjor: capsid proteln L1 of human paplllona- Vi rus -

- (HPV-LI protein) whi ch has® been intenﬁionally nodi fied to. renove

t ype- speci | usi.n n of neutralising

type spect bmm@g bEBeREBLIE6RUSE Iur RIOANETARN O nel Loroteinis in
_fusion: Mﬂth a Iﬂp@ﬁ?lﬁé 1&6 peptetabtye- smvﬁnpegnlpeovmdp3|§es ane ‘or-nore

T-cel | ep'EQEEﬁereiﬁﬁchﬁkf&dﬁ&ﬁ@oﬁpbfOQeéuﬁ§£éMSg LLom cLygor, bacterial,
parasite, viral .or auto-antigens. |In another preferred e dlnent sai d

pepti-de cofBFPEES1BHeA 7] Abr 62RAt AsBE9t @b thpest: BUBRTaRaPEkdPMabact eri al ,
15 paraSLte;rusraHPUF aupﬁoﬁéihgeﬁﬁchSﬂgglﬁééﬁ pg@éhkggﬁalyyrus antigens -
The carrle& 8P éésg b%econb|ﬁ fmnor 5 protein L2 of hunman
papi | | omavi rus tEPV-E2 BI8Y &i hYPS- ﬁﬂ?ﬁﬁ 16 FPite ?ﬁs ?aﬁélFﬂsed to one or
nor e furthErOQQCpepnldésneﬁheabléunghentpb@ﬂldes aneofegpréfeelrkdor
. anti body .e b fy Lu b rial, .

parasite, e#%gﬁﬁg?ngﬂ%gﬁgﬁﬁygeﬁ%dS%&XSﬂ?u %her Eﬁ%i Pngﬁgﬁtﬁe fusion
protein | sPEBE#deas a carrier of ol i go- or polynucleotides, e.g. such 25

ol i go-100r polynuﬁéﬁéfaHEﬁ WQa£@ ﬁéﬁtf&@'é&hﬁf&séﬁ SRLI @8NyoPE an

d
| munost] ! 8Lef Vel PRLYLRSPLLES, Ly SNOLET SEPECL, LR LDepLLgn provi des

tumor, bacterial, parasite, viral or auto-antigens. In
another preferred embodiment, said peptide comprises one
or more - antibody epitopés, such as tumor, bacterial,

15 parasite, viral or auto-antigens, especially papilloma-
virus antigens.

The carrier can also be combined with a minor capsid
protein L2 of human papillomavirus (HPV-L2 protein),

_ which in its turn may be fused to one or wmore further

20 peptides. These further peptides are e.g. T-cell or
ahtibody'epitopes, which may be derived from tumor,
bacterial, parasite,.viral or auto-antigens.

In a further embodiment the fusion protein is used
as a carrier of oligo- or polynucleotides, e.g. such

25 oligo- or polynucleotides which are coding for an antigen
or an immunostimulatory {poly)peptide.

In another aspect, the invention provides for an
oligo- or polynucleotide coding for the carrier as
defined. ' '

39' B In further aspects, the invention provides for
vaccines, comprising as an active ingredient a carrier or
an oligo- or polynucleotide as defined above.

In further aspects of the invention there is
provided methods of preventing or treating viral, bacte-

35 1rial or parasite infections by vaccination with a carrier
or an oligo- or polynucleotide as defined above. In a

preferred embodiment the infections is caused by papillo—



ol i go- or polynucl eotide coding for the carrier as defined 30 In further
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Further aspects of the "invention comprise methods of
10 -preventlng ‘Or treating of cancer, ‘including cancer of
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vaccination' Wlth a fusion protein or an oligo- or poly—
nucleotide as deflned above.
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PCT/ SEO0/ 01808 9 -CLAIMS . 1. A carrier for- -introduction of a substance
into 5 ,cells;': conprising a:major capsid protei nlf|Desferkhgrad®03 '
papi Il omavirus (HPV-L1 protein) which has been inten- tionally nodified to
renmove n%?_ rlf-%&&%g;l__;sg;eglj__.l____c__ epi tope(.s). .causing production of neutralising

b 1 -

" anti bodi carrier according to-claim1, wherein ofECTSERRBIGSy &
am no aci ds have been deleted. 3.. A carrier according to claim1, wherein
said HPV- Li protein-is in fusion with & peptide. 4. A carrier according to
claim3, wherein said peptide conprises one or nore T-cell epitopes. 15 S
A carrier according to claim4, wherein said one or nore T-cell epitopes
are derived froma group of antigenscrarggising tunor, bacterial,
parasite, viral or auto-antigens. 6. A carrier according to claim 3,
wherein said 20 peptide conprises one or nore antibody epitopes.. 7. A
carrier accordi ng- t}g KErEes, foheirt roda¢dioncof oa avbstanté bbayo epi t opes
S are derbveddInm fcdh@bs dhy ANhd H5AS-400PA! SLO0LHMRL  oPaglaLLal . - ‘
parasite, viral,or auto-antigens. 25 8. carrrer according to claim?7,
wher ei n saiQP%]rFeforB‘?‘VW% &%?‘?b%%iyp’é%‘ﬁ?b‘bbsw‘&%‘éhdbaﬁvb@emri;lr!rtQUﬁan papi I | o-
mavi rus anttiigemsl 1y Qnodki £hedi €6 BeaOVEi B9 8Py PPE8-B8heciplEE 6-8, capable
onse._ .30 10. A carrier .

accordi ng (PR E S, AT EeP R e ot ef SURE R biagg capbHeent €S
- cross-reactive towd dRTrIier areomrdiserod agixah| y, deidreth sed ypes of - hunan
papi | | 9pBVigdi&eSamino -acids have been deleted. |

3. A carrier according to claim 1, wherein said HPV-
Ll protein-is in fusion with a peptide. |

4. A carrier according to claim 3, wherein said
peptide éomprises one or more T-cell epitopes.

15 5. A carrier according to claim 4, wherein said one
or more T-cell epitopes are derived from a group of
antigens comprising tumor, bacterial, parasite, viral or
auto-antigens.

6. A carrier according to claim 3, wherein said

20 peptide comprises one or more antibody epitopes.

7. A carrier according to claim 6, wherein said one
or more antibody epitopes are derived from a group of
antigens comprising tumor, bacterial, parasite, wviral or
auto-antigens.

25 8. A carrier according to claim 7, wherein said one
or more antibody epitopes are derived from human papillo-
mavirus antigens,

3. A . carrier according any one of claims 6-8,
capable of giving rise to a protective antibody response.

30 10. A carrier according to claim 9, wherein said
protective antibody response is cross-reactive towards
two or more serologically defined subtypes of human
papillomaviruses.

11. A carrier according to claim 10, ﬁherein said

35 protective respones is raised against two or more of the
group comprising HPV-L1 proteins derived from human

papillomavirus implicated in tumor induction.



1. A carrier according to claim 10, wherein said 35 protective respones
““i's raised against two or nore of the group conpri sthPagevrer bt e| ns
=.derived fro u papi | lomavirus inplicated in tunor indyction.
- Decenber 200% WB2200) 01808 10 12 A carrier accord ng FST’E‘F";R{“H“M
\/\herel n said ;protective antibody response is.-cross -reactive towards

.two pr .nore., of, the group of 'HPV-L20-proteins corrprlsmg L1, '-' -
protel n~of HPV- 16, va jh&cal!F'EYeglﬁ%c@Edl (SJ-{Pg é?a?mll]’_g %reﬁne ai@ccording

.to any one of.-clains 1-1 Id= proteln L2
of human papi | PEReRFTUYE CREVPRIY pFoTRATHS 1f4chS§aF¢¢‘étF1"£:mrﬂ§ to:claim
"13, wherein, aai. donE&/dsﬁrepbcﬁt ehe gsoum d&fFiEWR Lai phof)@ﬁl@licdi@:rﬁsflb;hgt her: 10
pept i des. 15, E@Eéiﬁ @fcg@g,dll@g fibv- féala;pvl ¢ gaid. . one.or .nore

further peptldes are osen from.a group o antlgens conpr i si ng t unor ,

: bacterial ; parasite, >3- %Faﬁﬁ&eﬁuﬁﬁc%ﬁ%r@eﬁ@ anys5ong oy @arimise R -a8c R di ng
"t'o-any one of ctailEndtith winhwAi ﬁbn@ﬁldh;ﬁ;jlﬁlSF&BﬁélnSL%bﬁﬂﬂgﬁ&n O(Fj

ol ynucl eot i de. 1 ﬁuaggr er, C claim 16 er eby .sai

gl [ éo- or pol yr?u%:'f eot r:;% éggg & d‘(g)lfkgcoéngl or _nore antigens or :
immunosti nul atory - (ol P ﬁéEFFGESaC%@Slg Koy gdeinel3 commyedinigadd an
act ive i ngredl ERPV-AL2 Gifdteth a8 geffweibd Widhy of8eopimétdi fllrched’: 19.- A
poI ynucl eo é&g& Jor the carrier -as defined in any one of clains

-17. 20. vac conpr|S|ng as an active ingredient a 25

“,ol ynucl eoti de as ddf5 néd CARTEREI avadrdirg tehelade b, ahdvsiapeatdcal |y

-T effectlve anDunénéﬁoﬁimore further peptides are chosen from a group of

antigens comprising tumor, bacterial, parasite, v1ralrand

auto-antigens.
15 16. A carrier according to -any one of claims 1#15,
in which said substance is an oligo- or polynuéleotide;
17. A carrier according to claim 16 whereby said
. oligo- or polynucleotide is coding for one or wmore
antigens or immunostimulatory (poly)peptldes.
20 18. A vaccine, comprising as an active ingredient a
carrier as defined in any one of claims 1-17.
19. A polynucleotide coding for the carrier as
defined in any one of claims 1-17. -
20. A vaccine, comprising as an active ingredient a
25 polynucleotide as defined in claim 19.
' 21. The use of a therapeutically effective amount of a

- carrier as defined in any one of claims 1-17 in the manufacture

. of a vaccine for preventing or treating viral, bacterial or

parasite infections.

30 i 22. The use according to claim 21 for preventing or

treating infection of human papillomavirus.

23. The use of a therapeutically effective amount of a

carrier as defined in any one of claims 1-17 in the manufacture

35 Eof a vaccine for preventing or treating the development of
Ebenign or malign consequences of human papillomavirus
jinfection-
5?3 _ ‘ . 24. The use according to claim 23, whereby said human
zpapillomavirus infection is chosen from the group comprising

jwarts and laryngeal papillomatosis.



carrier as defined in any one of clains 1-17 in the manufacture of a
vaccine for preventing or treating viral, bacteri al 1§ D P 803

i nfections. 30 22. The use according to claim21 for g preventing or
treati ngwigpipgkhon of human papillomavirus. 23. The use Gic-wEsonises

t her apeut | caIIy effective anmount of a <carrier as defined i'-n any one of
~clainms 1-17 in .the manufacture 35 of a vaccine for preventing er treating
t he devel opment of benign or malign consequences of human papil | omavi rus
infection; 24. Phe uSbeaesordi AgtheraleaitdcaBly Widcebyves aindbuhuman a

FZP'y'n'gSZFV%%%?f%%fan%f%%?gné%%‘éﬁﬁn% BT B200R0ke 11 25, The use
of a therap‘émlf«%fdmr)e effectaqpenanﬁ@ntpnﬁveatlnsarcm greasimgefdanedrin any one
of clains|l-17 '2@ th%he1 %ESEH{ g OJO g%gﬁﬁ%g‘ewfhggze}gr esva%_%tl ng OI‘ treating

cancer. 26. The use accordl ng to claim wher'eby said cancer 15 chosen
fromthé& gﬁéuﬁh%‘iﬁﬁprfﬁmn@’%@ﬁ@ép oPMESING, CPRIATLS, Of velwix, wagisa, anus and

or of arynx. i vulva, vagina, anus and orofarynx.




