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PAPI LLOVAVI RUS | NFECTI ONS" FI ELD OF THE I NVENTION THI'S I NVENTION rel ates to
treat ment of papl||OnBVIrUS i nfections. Cm E | NVENTI ON

| nf ecti on of lm mmum skin with huma Wummm rus (HPV) results in
‘exophytic or H | and infection with song,ggnhotypes is @l@ae2acxepted
as an antecedent .gguse of anogenitall cancer. Current treatnent nodalities
for genital warts are generally de t tive and include surgery, cautery,

| aser surgery, and caustic chem ca described in, for exanple, Beutner
et ai., 1997, AM«TREAEMENIODFABARI.LOMAMERUS INFEQNONSat nent failure and

di sease relapse rate, varying from 30-70% after destructive treatnent of

exophytic warts which is dféék@&'ﬁm&m R, 1998, J. Cbstet.

Gynecol . 18 S70- S71r i\ ANKGERETS) Felétgg%'frea eﬁt%fgidgll&ﬁﬁnﬁdfggt;%ﬂghé’. 'n
toin I, , in.

i mmunosuppressed patients as referre

Dermatol . 15 427-437, BAQKSROUND OF EHEANVENTIDNNe systemin the
resol ution of the | ons | acal.. i mruni t furt u rted
by the pati ¢ her ieGtariofihe anpovala s’ Bitniyuan eamlamadrysdFEN SES o
Frzer, St uart %M bt ﬂé‘tm)élrté‘ ahd |ﬁ?écﬂbﬁ%|trﬁ§8hiec%r'\&z€e§is A0 %f%é?d’té@ra%”én

(eds. rrirs, R & Penny, RW n and Medi cal
London, 199tze)cpdantjcajjset @fmmenapkﬂartcar i Qurrexit treaémentrmwlad;mmfm@enitai Waitsrod

which is discusse ner e nt not her .
42 789- 7oR' BHRBrOY SeHIANE oril ifthuge SBGwr SeuBhi Beer SHREYE (A RAvRfE

di scussedchémww@asebscﬂnbed ih%@r example, BButher bnbeciggmﬁen J.IMéd - 102 2887.
Hagensee, 1997, Infect, Med. 14 555-556, particularly because of the
associ at i Jhefﬁ 'S%Prkghﬁéﬂﬁtmeﬁ'ﬁfﬂ'lﬂ[% a(‘@@)“@éﬁd@@ﬁ& rahes Ma%nqzéem HepPes Afteh of
the PV ca t t & e Sgi on
syst oms. r Sesf pEIVE Fedhricht 8f ehinys FRfts Whidl B dsAiseet i HffaRl, R CI00E
\2/| ru; | i k@h&wbtt iGynegol, V|L83S7ogg§tri/\hmt pers@tdongerd ahcé reﬂLQBhno\éégﬁm?ugmtlsl&Sg
51-257; Kirnbauer et a 1 Pr oc ca I 121 1 4
and Rose SPMANOSURRI§SSeq patjpnig as @fq_ré%‘%{\la@ﬁww Eﬁaf 1’#@!'@ 9;9’”‘5‘?%%&

| munol ogiyoalday gsgg%éeqingémemmé/ﬁumuﬁ & 8ystbfiTTHhE AldoRtioNf the 1BSIBRS! ARSKE
VLPs of the reléva e results 1 n effective prophylaxis agal nst

chal | engefati loeabmmuajty darfuntbensapported hyathe rp@maltthpsqgelutlon@ﬁ&otueness wfvo

f B t 9
ot a1 58a SR ASBP R OB Reer L SR aa. BEA.in gl AppliSaton LT
Sci . 6 JJr\téﬁe&Q@&e%%ﬁ%rtﬂéﬁ% R1EFen® ) R.W.PTog @happidrebad efallMilédical,
antibody titre and can be transferred with anti body (Brietburd et al) 1995,

supra) . Répadenctd9fayard sbiopicakapplication of theprapne mahapaggyquimacwhiehke s
el ear WiBlisbda i BRUREN K0 obBAIRRR! | Adeuo  cRamYlies 142 FBYLR.
igh titre neutrall antiserum nmak e for prophyl axis

agai nst cdmmumm&hbmjlmaghmsat-lw mfedﬁnarr@beqocsbda/prmcbns dlsbassadogne}drnes et

ded I f wh
i 11 oma et 048, QuirORR, MifGsta s 13 718h 28 HAGRNSeF oL o OB TeRtebER o1 and
(iii) SeXBsblsseaghhmldwmuéebffa@rasgaé.aﬁdrpsfa‘so%ewamérﬁaﬁms' (PV) gkhot§pes

Pat ent No. 5437951 also makes it clear that l actic vaccinafion can be

usef ul f owitpr cangeri Expregsians phihe Wi gapslduup{) é;aperegp L1 and L22prodgies dn

o yngeal SHREPPHE RES BB/ g%s@#%ﬁ@é%sé%ﬁn@@“ﬁr“?gﬁoﬁ% iR PHRIbelrns o
i muni ty ggas-iRe ﬁmtuaebe(rvm@.) adubcribed qnaZIhOLP\étOEIS;eW C‘alt‘olb i1188u26d-257;
adm ni stration of an effective amunt reconbi nant L1 ca Sld rotein to

an i ndi vi irabager ef gk, 1992, FR!OPnNéHt A@?\% Sai. YeA:BAd248Apt31 seRfAld

P o convendoonel- Vifdl 7 Yot b SHAER i tbh RGiCARY SR inting °9k?%f“9g%%ef@§%‘*é§' "
wel | as t hative r\nnbauermmmtﬂatlonm% remmbiananBrVdLiHsbuf theetelavant tyﬁ%ressusma
and Suzich_et  al supra re ences t%rEH resentative of

A bor “of SfieptiyemreanYInks SIS, Rhslangen | BB, ab; retoah HaPRitng

PV VLPs C?E ﬁl%n‘rb'i/ﬂ'ﬂsflﬁrww AP PfbAsd o M Bl?élfbiﬁﬂtét%'ﬁ abos ”j 6\¢|P6I069(3f959339d§ oma
warts. erence al so be made to the Kirnbauer et 1996, supra

wherein i Klmbzeuasetealx, appedvirelagy 2hondniddaancbbuzich Bt aladQBEeErO@oNaﬁlAnaﬁig SV
L1-L2 VLPs in Inconplete Freund' s adjuvant to calves with established
papi |l | omas was not as efficient as the use of these vaccines for
prophylaxis. It is also noted in G eenstone et al., 1998, Proc. Natl. Acad.
Sci. USA 95 1800-1805 that while PV VLPs are a prom sing prophylactic
vacci ne candidate to prevent HPV infections, they are unlikely to have
therapeutic effects because the virion capsid proteins are not detected in
the prollferatlng ceIIs of |nfected eplthella or in cerV|caI carcinomas. In
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express L1 or L1 and L2 proteins provided the expressed proteins

sel f-assenble into VLPs. Preferably a bacul ovirus expression systemis used
wherein the L1 or L1 and L2 genes are inserted into a bacul oovirus
expressi on vector containing flanking bacul ovirus sequences to forma gene
‘construct and the reconbinant DNA is co transfected with w | d- gY@ 2003

bacul ovirus DNA into Sf-9 insect celBs. Reference is made to the
Experimental Section hereinafter wherein hu patients were treated with

HPVEb VLPYSH S0l 583 L8Rt 2ndo RERIERton worielaies 3kt asidprY citr@nsnsrn be
Publ i cati RQnH‘é(rjreWﬁ"{ Qﬁﬂ&fdf({;ﬁ?‘fetﬁﬁ}ﬁ dt k1 F¥o3, §u5%20t onously conserved in all
of this, the invention h

known cases and because s broad application to all
PV types. Support f Referense owmydlssbemadetolidSdPaterd Noat4d7951 whichfroakesit ng

papi | | ommolerLYvaLiin Alkesdy knavn B Tie SRDF VPSS Rific Mion € nBliraiizing
Papi | | omayhfiskram maRés tiedra stitdble et ;zmgnya\mi; aydihstidonhrmunicBbrpEpilimaRsis.
(1987); (b) Thomas R Broker, 1987, "Structure and Genetic Anal ysis of,
Expr essi (i X@mﬂ@p?flaRﬂW'ﬁtgé"?éQJePtWﬁ?VE?fji"&g"%rﬁfﬁr@p%é(ﬂ (Bppvioeiatinpalsyyhislyr t h
nmerica : ; Ll G [ : :
"Papi | | onéé%%%%%ggﬁéﬁgg :("‘Bi"P om sgg%’g'ﬁ%rmgﬁgﬂ? @rg}sgf%eéﬁggﬁﬁ B? c‘ls’gg??’i'%fs"*"?"”}
T aPT | T omaviruses g Huan D1 Saasg St naor ver | ag 1987, 1t will be
appreci at ed t hat thg’-g‘\PVEPENﬁaifﬁg%i’%?g Siitﬁy%}hémr?wlgtwp@?%ﬁ‘ cal
veni ol e | Bgh U iSeftl f6RbIdctVBIRY leSiEiRs VANER RIktifly RibHe¥s*E1541d 19) capsid
Sui tabl e concentrations of PV VLPs are 0.5-20 ug a re preferably "1-10
ug Dosageprateinsb&ughelesiomssmayevccur gerbenigninfectionsveuels asr wanseofplagyngesb| v

2-4 weeks. | _anot her of the inv i n nst.rated | he
Exper | monPaPedEfosls, T3 Befke i S4B Ssbighes e Rty A TR ARt Bt «
HPV6 and pehignParid nfalighahy PNPYieBads-Bandie/ thdudBt sy a@minstsatiorcoPan afiRative ve
wi th HPV11 but 6 June 2003 not HPV16. Therefore, inmunization wth HPV6
VLPS may BRsungef peearakinashligapsistprotein to ianrindwidsia ahrisk jorcRVuefestions. A

I nmuni zat | V0 P\/: P, i =L L.an i MO, J i )
i rmon VA0S CEMESS W SBpRRYhrBlelf ofh B Eiiech aBRERed Gy BRI 07
descri bed|cthaily acomdiniptoactmicationaldmnsunizdticmyropdyods.ol ogi cal vehicle may be

ilized. A ' f adm ni [ be dpb
parent oral adm ni ot TBEPoH-Srdeterh N tAZaPA S WAl AR S ahaustr(rd o 1996, on,
'S pref er kg BIRTBUAENTAL WITERbAE ANPVEEHEESP 905 Canmaeiaiinsedihe! s

(i.e. 36 in all) were recrui ted for the purpose of this clinical trial.
Such subj ezpresextativéied| a hgrgenaumber gémefesenaesr that shiowy thadrie wiels knoenwinah

the ages of 16 and 55.an i t .Qn isihle e | . h

subj octs Heeees EPuamiBhPV U Ps fen bEen6r bl A 5 8L Ron B brechoR of

i mmuni zat papillogadwadaseed to forego other treatnents during the period of

i mmunot herapy. Duration of genital wart disease, and prior _treatment .

hi story, were recor &&leneice mayalseberade tadhe Kirabareas ¢fa: 1896.aupga whereiy
for partigi [ £ ai t nat b8t S1.25
ongtne i85, 288rtaREa G RhmidBRELR I VAERAGS cohbiniB nE0 1.2 VP

t r eat ment fnoonghletd Ereaintiseadjuvait tecalseswitk establlisbedipapillbineyg wasdhdb es efficiesdt ed
for warts wi thin trf) | ast four weeks, (f.they had a systematic ill ness

under goi n@sﬁ_%%lﬂéﬁlq _‘@@HTQSfprfqpéW Xere other active sexually
transmtted infecti gngaldo MA6d irPErédraione st al., orogs! PFSE. WARACHISSLRBISA 88
need of treatment was detected on a PAP snear. Internal genital warts were
not a conflBad+Id0Sathabrwhile P¥r VL Psprrei apromising psgpdacticakaccing candidate to

T ot o Bravent FBpfeetionS hel Bee lyfigiiss nqte therdrhri g ahS Rebusd tid viie§ "
per f or ned chpsitiprotsing dye nds deoted iivahé areiferdtingl délisndemfécied RpithBR£dr in
detected in sentinel studies at the tinme of the stqur&%/ Average time between

initial pPEBEGRl AArGROMash IndRissreiergneer Biwani@lsa funst that inieclier of imegric
eligible Fent _ : f ‘ i i | so
obt ai ned Fﬁ%@é?%%@ﬁ?‘?ﬁ%mb&@ﬁﬁ%? # ?Stgg@éﬂ%ﬁgéo}ﬁ%% ﬁ%to ﬁtb%éﬁﬁg%?g,eﬁand
Wi t hout airhtiss abyende o€ adjuvantiat dwevet; ¢iRM16101LD VLR wiere nobeffective VA Bss
wer e produced under good | aboratory practice conditions using an 6 June
2003 7 HPV6bL1 reconbi nant bacul ovirus (L1 rBV) previously described in Q
et al., 1996, Virology 216 35-45. Cultures of SF9 cells in SF900-11 nedium
(Sigm), were infected with L1 rBV at an MJ of 10. After 48 hours,
cultures were harvested, and the cell pellets pool ed, assayed for L1 by

i mmunobl ot and for VLPs by electron m croscopy, and frozen at -80 until
further use. Thawed cell pellets were further purified by discontinuous
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Statistical analysis Univariate and nultivariate analysis was carried out
using Statistica Version 5.0 (Statsoft, Ck., U S. A ). RESULTS Vaccination
and adverse reactions As stated above, 36 subjects were recruited to the
study, and 34 subjects were inmmunized with 1, 5 or 10 ~g of HPV6bL1 VLPs on
‘three or nore occasions and al so attgnded the week 20 eval uatigpnédgnl e 1
). The majority of subjects had had rts 10 6 June 2003 for two nonths

or nore (Table 2 d ha rior trea with cautery for
Chel'r e A ot fSpEtfaciesh RMas I8 el kil £2 BealbhdufBle obser ved
or reported by subj R%l:%lléﬁVé’ddR&bé@f@lﬁndﬂrﬁ?é\ﬂgs&)alf 0I|9|98W\@ld 230L 187,
beyond the imedi ate di sconfort associated wth inj ecti on. | of the

bi ocheri cWhetginihykrichar ehiggrisd/LPsfarmed frofe HEV(k- 1 mhn:htai@o insogporatedea single
{hose pat HEVS & bt Elighoele T ke 4l a SRBREA bp AebiTTh epfiHR

regressi nsgduaedastmgo@'fbrraspbnse Upemqn*crauhizabm.warts appear ed to regress

wi t hout | ocal infl tion in i ize bj has general |l y been
descr i bed Tor spont ARESGECS BpNASH DR ToRagmTGpEReRa Whief rampr stigies on
subj ects mle;&gg d?ﬂ% t he
20 week fo oévﬁﬁgn{vl Sit mere&?ggg?@géegsegg@gt l'ua ﬁ%wofpalmn’?r%ﬁrﬁ\ﬂpgs%gér@gﬂto

t he vacci 'ﬁbelamkata supports dine proTiset thalHlﬁ/ijeInVLﬂe an esseetial fdam@inentad an
measur ed ui CB% 3h5| IE)% ? intradermal injection of VLPs at various tines
after the®'SEEYRA"EPPERTI? §3FAfEni zati on. DTH was not tested prior to

initiating imunizathignbelldfi ifethiel beduirefetit fop vafiousi Bipretedind astfofthulaie PTH
skin test. The mmjorilLty of patients, regardless of dose of VLPs or time

after i mmineranautisrPVagcineshas lgdde z clinicalariabion a @%gemtaimrhmerpaw%t s
had some c 1

using a 3Hén§:1éégéﬁ LéEZ%%ﬁBPoaeﬁg&ﬁto%ﬁh@%gngﬂﬁprﬁ éotga?(‘: 1 anal 3?51\{% %gl n%:%m?

for five amtwlmty ofdléA-ﬁiWed remmbmhntsHE’MfoeILﬁI:'shl/awwﬁmm@treaﬁnemceﬂgd}ﬂtul
reaction i ncI Sﬁq ﬁgpd& %(and nonocytic infiltrate was observed round
vessel s aff@M&u 3 FIG 1). Infiltrates for the five biopsies so
assessed i ncl uded [t SR

DR+ve macrophages. A%@égﬁ%gl nt Sﬂ@gpghmﬁ*ﬁ’gg%é@g?gggg@%ﬁ%‘%ﬁﬁ 2%%?'?’%%
hi st ol ogi adiuvgntsascfatimuiption edmpenandthefimpbdancd hasmat begn deteirininest ©n

he. pr os S GISRSRITS NP Beirrde s BryBEek SLa) noBR RV Bk B s Trerne
mejority whchms@lsﬁ@we@ahacmjeeﬁohIcﬂhlom,ng]afbh tp@eoftﬁaﬂvéqwgtwfs ViRgeeaent

of VLP dose or nunber of inmuni zations articul ar a+ Langer hans

cel | s werantigam(HBsAR/IdPs wéhwtsadjumtreﬁwqwﬂw primee Mide Glass hrasticad Qb
atve cel 'FesBBnQé‘QB J364 thtspd% %@e@@ﬁt‘éﬁﬁﬁ“@) strﬁgggggﬁlrﬁﬁﬁoq)é}hé armat or y

infiltrate Was om nan nmacrophages and a
few CD20+ B cel I S. ﬂppxpe@te@lyﬁlthaﬁnéﬁr%eﬁn asvertaivzd by thel gresevtrieveritBrs that
Nuner ous HLA- DR+/ + act d T-cells and 8+l DR+ 11 6, June 2003
macr ophag&eaiment fepxisting ?ﬁ@? ¢Hanse inflysiye rgc?"'i'tng’@étﬁeFaf‘ll%%ﬁé 'e)(ﬁg Body

to VLPs RpdQinds cbAtdilhg a:bv 0\7‘LP§ 'vﬂfHJu& ‘a’i\ﬂt Esﬁfo@elhﬁa&t bd’j’uWnF orHi® V@k&oubly

defi ned as ODreactlth/ fromthe nean of normal " serad,
was obser swwgrisingoesyecht ygndbg ltghbpécﬂne; ohaervatiags na Int ttma@m@slme ebeér ved

was. moasul S SuPte orgiakeDRfer a1, SR Altrenify %%éfﬁa*&%%af?ﬁgfvf "

two of 3819961t§®|raéhblllé?rfgeeta'r heavesVegoranilsdeseptich tHat Wieluse éfprbphyiEid
after imunization in all but one of the study subjects (FIG 2ZD): the nean

i ncrease RMsvacies mhgm adjuvant may,. be effegtiverhibis aenelusieni mayi gy p@@iyr ta

reactivit 5

the 5 g tushld VERE Wb SaytedScts &l 185, Uphh B Benst At BeAg R eq 20
for thos Q¥Vﬂﬁ@l€ﬁ adjmartt In&aylbelrmn(_lﬁoﬁéﬁcz)é mnﬂla@%ﬁhcld@@ﬁ,co&(lgﬂ%dm al%plled tovl?hv
non- si gni ant greater int e subj ects ecei ve or ~. 0 o]
Foce: vad WhFs Menie eaRitla (hRthoCBieiabes o8aobd Skpvsso. n=11 ) than in
those who received threegf EA@B%WE ﬁj?aﬂvm%é Two weeks after the first
VLP i mmuni zation, the largest 1ncrements In L1 VLP specific 19gG
antibody titre wereltdigrefareds amobjest ef hetnpeentiontotovide i methpdafdleajment
HPV6bL1 reactive sera, suggesting that these subjects were already prined
to HPV6b (FIG 2C). Final levels of 1gG antibody to HPVEbL1 VLPs were
predicted by initial levels of VLP specific antibody (rz = 0.53; ~=0.005),
however, the increnent in VLP reactivity observed followi ng three

i mruni zations did not correlate significantly with the initial VLP

reactivity (FIG 2C). Sera were tested for reactivity with VLPs of other
HPV types No |ncr ease was seen |n HPV16L1 VLP reacti vi ty foI I ovm ng
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MOO-~ O mo 00 OONOd t~OOOONM(D ~'
ONN ~ |PI?’££S"'”9~P¥ infectipn yhjch i8 efecyainusei & [t 7 m N . 1V —~E
~$~~ Wi~~~ 7“‘ : ,Thé lﬁve‘ntloh ?ﬁefefo?e >prbviNes a>method>of‘ﬁ'eatmerﬂ of-an emsﬂnd‘f“
sy~ 's":0 ~ NNM-~ yifi 1l vl ~l1]

R ~h;umarl Qpplllqmawus ({ﬂPV) mﬂ‘ec('_cjom whlgh(mplgﬁ;e&tge stqpoﬁw@mmlstratpanya

N~ |v| In Me%%u"hc \héﬂl_r'l% %%ﬁsm&'lﬂ\'/ VLP%%eféctcﬁT Rloﬁh fhe gr%up c?93|§ﬂ3§ of P yo'o%d |

t~ a~ VLPs and~PVrLWL2VtPs&ba paltrenNsumlngfrothCP\Nmfe@on Nmraotensed in
f :(l\)/l~y~ | Jr}qte ~.r 1Zr N tﬂerapeWc ¢ ~v~a~c~0|~ncczz‘0v|~ exc es - WO CEIJVD proteln aw
?f 'nl o ;tZZg\f"(VN' NNM HB&J&;%_%WWM&@BWW%WM i esQeH%h? Wlé‘%uétnﬁ@' P
e- mcgemtalmtsomelcbamedWPV4ypes 617,34, 39, 44-44and 616d5.The waarts
that may be especially relevant for treatment are caused by HPV6 and HPV11.

Preferably the PV infections are epithelial lesions and more preferably
such lesions are selected from the group consisting of palmar warts, planter warts, ano-
genital warts, flat and planar warts of the skin and muscosal surfaces, CIN, equine
sarcoid or replicating or vegetative PV infection.

Preferably in the course of treatment, an existing patient may be checked
for the cause of his or her infection and, in this regard, a biopsy may be taken for PV
typing. Suitably, the PV typing is effected by antibody-based or nucleic acid-based
techniques which are well known to those skilled in the art. Preferably the PV-typing is
effected by nucleic acid amplification techniques such as PCR.

The relevant VLPs may be produced by standard methods well known in
the art which, for example, are reported in Qi et al., 1996, Virology 216 35-45. Such
standard methods are also described in International Publication No. W093/02184,
Australian Patent No. 683220, Yamada ef al., Dec. 1995, J. Virol. 7743-7753, U.S.
Patent No. 56437951, U.S. Patent No. 5744142, Rose et al., 1993, supra, Kirnbauer et
al., 1993, J. Virol. 67(12) 6929-6936, Sasegawa et al., 1995, Virology 206 126-135 and
Schiller and Roden, 1995, Papillomavirus Report 6(5) 121-128.

The above disclosures are only referred to by way of example and make it
clear that VLPs can be produced by a wide variety of methods which basically include
cloning the L1 (or L1 and L2) gene into a suitable vector and expressing the
corresponding conformational coding sequences for these proteins in a eukaryotic cell
transformed by the vector. Subsequently all of the capsid protein coding sequence
should be expressed and thus substantially all of the capsid coding sequence is cloned.

Insect cells are preferred host cells although yeast cells may also be utilized if required.
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NSt ~NVH Q0 SIITN_AI’lv other e&mtlé a'ﬁ'd prokaryotic systems may be used to

express L1 or L1 and L2 proteins provided the expressed proteins self-assemble into
VLPs.

Preferably a baculovirus expression system is used wherein the L1 or L1
and L2 genes are inserted into a baculovirus expression vector containing flanking
baculovirus sequences to form a gene construct and the recombinant DNA is co-
transfected with wild-type baculovirus DNA into Sf-9 insect cells.

Reference is made to the Experimental Section hereinafter wherein
human patients were treated with HPV6b VLPs without adjuvant. However, it is clear
from International Publication No. W0O93/02184 that the L1 ORF is monotonously
conserved in all known cases and because of this, the invention has broad application
to all PV types. Support for this conclusion may be demonstrated in the following
references, i.e.:-

(@) Carl C. Baker Appendix “Sequence Analysis of Papillomavirus

Genomes” in “The Papovaviridiae: Volume 2, the
Papillomaviruses”, editors N.P. Salzman and P.M. Howley, Plenum
Press (1987);

(b) Thomas R. Broker, 1987, “Sfructure and Genetic Analysis of
Expression of Papillomaviruses”, Obstetrics and Gynecology
Clinics of North America 14(2) 329-348;

(c) Isabelle Giri and Olivier Danos, 1986, ‘Papillomavirus genomes:
from sequence data to biological properties”, 2 Trends Genet 2
227-232; and

(d) A review by Syrjanen K. et al. in “Papillomaviruses and Human
Disease”, Springer Verlag, 1987.

It will be appreciated that the PV VLPs may be dissolved in any suitable
physiological vehicle inclusive of saline, water, PBS (phosphate buffered saline).
Suitable concentrations of PV VLPs are 0.5-20 pg and more preferably 1-10 pg.
Dosages may be 3-6 times over a period of 8-16 weeks or more preferably 2-4 weeks.

In another aspect of the invention, and as demonstrated in the
Experimental Section hereinafter, it is also evident that immunization with HPV6 and
more particularly HPV6b VLPs give immune responses cross reactive with HPV11 but
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not HPV16. Therefore, immunization with HPV6 VLPS may provide protection against
HPV11 infections and vice versa, i.e. immunization with HPV11 VLPs may give
protection against HPV8 infections. In immunization protocols, similar concentrations or
dosages of VLPs as described above may be adopted and use of any physiological
vehicle may be utilized.

Any convenient route of administration may be adopted but parenteral
administration and, in particular, intramuscular administration, is preferred.

EXPERIMENTAL

MATERIALS AND METHODS
Patients

Consenting subjects (i.e. 36 in all) were recruited for the purpose of this
clinical trial. Such subjects were healthy and had genital warts. They were also between
the ages of 16 and 55 and with at least one visible external wart. The subjects had no
treatment for their warts in the four weeks prior to immunization, and agreed to forego
other treatments during the period of immunotherapy. Duration of genital wart disease,
and prior treatment history, were recorded but were not used as a determinant of
eligibility for participation, because of uncertainty amongst the patients as to how long
the disease had been present and what the nature of prior topical treatments might have
been. Patients were excluded if they had been treated for warts within the last four
weeks, if they had a systematic illness undergoing medical management, if there were
other active sexually transmitted infections in need of treatment, or if cervical dysplasia
in need of treatment was detected on a PAP smear. Internal genital warts were not a
contraindication to participation. A biopsy was taken of a representative wart at the time
of recruitment, for HPV typing by PCR, and all warts were HPV6b/11 positive by PCR.
HIV-1 testing was not routinely performed in this study, as only five cases of HIV
infection had been detected in sentinel studies at the time of the study. Average time
between initial presentation with warts and first administration of vaccine to eligible
patients was one week. Blood for HPV VLP antibody studies was also obtained from
relevant laboratory staff, age matched with the patients, and without a history of genital
warts.

Production of vaccine material
VLPs were produced under good laboratory practice conditions using an
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' — "HPV6bL1 recombinant baculovirus (L1rBV) previously described in Qi et al., 1996,

Virology 216 35-45. Cultures of SF9 cells in SF900-1l medium (Sigma), were infected
with L1rBV at an MOI of 10. After 48 hours, cultures were harvested, and the cell pellets
pooled, assayed for L1 by immunoblot and for VLPs by electron microscopy, and frozen
at -80° until further use. Thawed cell pellets were further purified by discontinuous
sucrose gradient centrifugation, and by continuous Cesium Chloride gradient
centrifugation, and assayed for VLP content, as previously described in Qi ef al., 1996,
supra and Park et al., 1993, J. Virol. Methods 45 303-318. Material of density 1.26-1.30
g/cm®, which was >80% HPV6bL1 protein by gel analysis, and contained substantially
complete virus particles on EM (VLPs), was then subjected to exhaustive dialysis
against phosphate buffered 0.9% NaCl with Calcium and Magnesium(PBS), and
aliquoted at 50 pg protein/100 pl in glass vials. A random sample of 10% of these vials
were subjected to testing for sterility, pyrogenicity, and abnormal toxicity in rabbits.
Material was sterile and negative for pyrogens, and no toxicity was observed. At the
end of the study, one year after the pool of cell lysate was prepared, a vial was checked
for VLP content by immunoblot and electron microscopy to confirm product stability.
Immunization

Subjects were examined every two weeks, and warts were inspected at
each visit and generally photographed. Colposcopy with visualisation of the vagina and
cervix was undertaken at each visit. Atweeks 0, 4, and 8 patients were immunized with
HPV VLPS, 1, 5 or 10 ug intramuscularly without adjuvant. Dose allocation was initially
sequential, the first five patients receiving 1 pg, the next five 5 ug and the next five 10
ng. Thereafter, patients were allocated to receive 10, 5, or 1 ug alternately. If warts had
not cleared by week 12, further VLP immunizations were offered at week 12, and if
warts were not cleared, at week 16 and week 20. Four subjects (2 x 5 ug; 2 x 10 pug)
received four immunizations, two subjects (1 x 5 pg; 1 x 10 ug) received five
immunizations, and six patients (1 x 1 pug; 2 x 5 pug; 3 x 10 pg) received six
immunizations. One patient who received 1 pg initially, and had failed to develop
resolution or DTH to VLPs by week 10 with that dose, received three further
vaccinations with 10 pg, and data for this patient were analysed with the 10 pg treatment
group. Otherwise, supplementary immunizations where given were of the same dose of
VLPs as initially given. Available subjects (n=34) were evaluated for outcome at week
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Safety and Toxicity

A cohort of five patients receiving 10 ng VLPs were tested for routine
haematology (FBE, Differential White Count), and biochemistry (AST, ALT, Bilirubin,
Alkaline Phosphatase, Total Protein, Albumin, Globulins, Glucose, Urea, Creatinine,
Uric Acid) tests prior to, and three days, 1, 2, 4, 8, and 12 weeks after the first
immunization. Samples from subjects were tested by 12 channel automated chemistry
analyzer (Beckmann CX4) and 6 channel Coulter haematology (Coulter T-540)
analyzer.

All subjects were observed for adverse effects following each vaccination,
and were asked at each visit about adverse events experienced between visits,
including local discomfort at the site of the vaccination or of the warts, and systemic
symptoms including fevers, chills, myalgia, headaches, and skin disorders.

Antibo VLPs

Serum was collected prior to entry and every two weeks throughout the
study, for assay for VLP specific antibody by ELISA. ELISA plates (Flow Laboratories)
were coated with HPV6b, HPV11 or HPV16 VLPs (10 pg/ml) in PBS buffer, held
overnight, and blocked with defatted skim milk. Test and control sera were added at
1:100 dilution and binding detected by HRP-conjugated anti-human lgG (Sigma) or
HRP-conjugated anti-human IgG, A, M (Silenius). Mean reactivity of each serum with
defatted skim milk, which ranged from 0.001 to 0.113 (mean 0.032) was in each case
subtracted. For comparisons, the complete set of sera was tested within a single assay
and three independent assays of the serum set were carried out with highly correlated
results (> > 0.95).

DTH testing

VLP vaccine material was used as an antigen for DTH testing. DTH
testing was carried out for 32 subjects after the primary three dose immunization and
antibody testing protocol was complete at week 10-12. 20 ul (10 pg) of VLP suspension
was delivered intradermally on the volar aspect of the forgarm. Biopsies were scored
visually at 48 hours as 0 (no induration), 1 (1-3 mm duration), 2 (4-10 mm induration)
and 3 (>10 mm induration). For 28 subjects, DTH sites were biopsied using, a 3 mm
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minutes. Sections were treated with biotinylated rabbit anti-mouse or swine anti-rabbit
(1:200) secondary antibody and with streptavidin conjugated horseradish peroxidase
(DAKO, Denmark) (1:300). For double immunostaining, the sections were further
treated with second primary antibody followed by its corresponding biotinylated second
secondary antibody. Streptavidin ABC/alkaline phosphatase conjugate (DAKO,
Denmark) was used to tag the second antibody. The first and second antibodies were
subsequently demonstrated by developing with substrate chromogen kits using DAB
(brown) and Fast-red (red) (DAKO, Denmark). Sections were counterstained using
Myer's haematoxylin.
Statistical analysis

Univariate and multivariate analysis was carried out using Statistica
Version 5.0 (Statsoft, Ok., U.S.A)).
RESULTS
Vaccination and adverse re

As stated above, 36 subjects were recruited to the study, and 34 subjects
were immunized with 1, 5 or 10 pg of HPV6bL1 VLPs on three or more occasions and

also attended the week 20 evaluation (Table 1). The majority of subjects had had warts
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inflammatory cells including eosinophils. The majority of the biopsies scored highly, and

the DTH score was independent of VLLP dose or number of immunizations.

In particular, CD1a+ Langerhans cells were seen in the epidermis, and
rarely in the dermis, and some CD1a+ve cells co-expressed HLA-DR. The perivascular
mononuclear inflammatory infiltrate was predominantly of CD3+ T-cells, with CD68+
macrophages and a few CD20+ B cells. Approximately 8-10% of the CD3+ T-cells were
CD8+. Numerous HLA-DR+/CD3+ activated T-cells and some CD68+/DR+



27. A met hod of erunl zation as clainmed in Caim23 or 24 wherein dosages
of HPV1l1l VLPs are given 3-6 tinmes over a period of 2-4 weeks. 28. A nethod
of treatment of an existing PV infection which includes the step of

adm ni stration of PV VLPs wi thout adjuvant to a patient suffering fromthe
PV infections. 29. A nethod of treat ment as clainmed in C aeguadooBerein the
PV VLPs are chineric.

JHALSE ps LS AL ALGL AR AL A]Wzdeem@ B AR U Y- AL @ 23 A

| wql fa[ \/]A]a_m%?]ﬁaﬂ_]wig] caV] ca] caU] ca] caU] ca] caV] ca] caU] ca] caU] ca] caV] ca] caU
] ca] cal] ca] caV]ca] ca Cal]Pd a] cal] c”a] cal]cTa 9%8Mu

. 4
m wgl f a[ V] caV] ca] caRfieaiodan) wizaiion, §@PEW]‘&%€]@5(F@§‘¥X]W&]J ciRY@upetipedae 4 ca]
;a;ﬂlg%a a%ﬁ% 5@%’ §R} ﬁé@a%@d&f}g’%&ca ca eé%q"(‘é% %bﬁ ‘T%‘é‘]gc%f csa']'%ya\/] c

;] ?a] Ci'i] gﬁlxt%ed:tsdﬂdt:r@]acﬂvﬂm] HBVHG&\]a/\Edﬂsmwmlmﬁ)d wbjé(thC(E‘LG$C2A and 2B). In
2t 1val sblaclesl calcal caleal onkeabepah ok esienealonl SaheaLaglealen o

[/ Son s I o S QR Tieas desianten ool

a] ca reactivity to HPVEb after |mmun|zat|on in all but one of the study subjects (FIG. 2D): the

51 onv) 1) memn BrieAseL pa 180, o0; R Tl sR-aly TRRCHEtERRL LR

1 ca] ca] catetivity with HPVEbL1 VLPs at week 20 was greater for subjects receiving the 5 pg
.16//0r001z1f IX3e3{3339: U: a: c: : <<<<<<<| wyl f a] Urhb] t] caV] cal ca ca] ca
or

v] ca] caU] ¢he2avi-0=023)araGrg (0220 +/- 0.035) doses of VLPs than for those recéiving the

ot bk ROt PR AN I ERRE S BB\ ey i e bebts Wi
V] c"a] calezrlved\h Q:a]toah Whteceivl Moré aﬂxmthfbe’\aim@rﬁims\ﬂoczﬂ e4] 0.QKoa

V] c™a] ca] ca] ¢ t}r c”aJ] cal] ca]. caJTTTU YYYAA

fgg/ hi i i kBT FHIthANHR thegenwbo vaesived agewmwraaj Jhwo weeks after the

V] cnal cal ﬁ@% ‘C&gH} iffhaRkaton ke ?Jrﬁé%ﬁﬁél‘éﬂléiﬂs i APebEh Al 8hEAE G Antibody

V] cMa] ca] ca

V] c"a] cat titreiwereydlyserygy yo{tteds slbjecisevith@nitialii waakiK HPVBYlvbkéadtivehsera,

Vool o besrarathoel sabbechinh cbedy banlar HnGRIeb67 Piral a7 o2

Vlch ] Ca\qg@%@%ﬁ bCFWGE;\l a]e?é‘g}é“oﬁ&t@aﬁkr%]usﬁeﬂ ?leP%b@éhE%F&nB@&faW

cal caV] ca aV] ca] ca

ey cal] ot gmq QeA)c boyewer: teiapamentin ¥UFUERCt e i oningthTemU]
9 U ek b el ebhons Rl shifled s Retrt i GE TR Sa PR EI 26) S8R

%]U]U]C?] Ci’ﬂUlvé?d Q@ét’é&ﬁfbﬂ ?@ddﬂl@ ?ﬂiTVU}D%%u]ﬁVTh{eHHLTL U]No ]lncrelaJ]ase ]was U]seer] in U
cal caU| ca ca] caU| ca] ca] ca] caU] ca] caU] cal caU] ca] caU] ca] caU] ca] caU] ¢
a] caU] ca] & EEJM @L L{M%}tw&yéaliqvwagul@mm sera (mean increase 0.009 +/-

o zac?ffé]@iﬁﬁﬁé? O LS REH (R Id rear %a“ez?’%*kf A MR ek aathip oo
$' 9<Q vpkeattivel to HRY G ab whbmsdq].me]icrebJ]:maﬂyctoLﬂiEbean]thgaU]maﬂuzawma]Q:aU]

oyt i caefy e ecar i truaO gk ads G rESATels G U R 3F0a) calt cal <

a] ca] ca] &%Mb@ cal] ca] caU] ca] calU] ca] ca
oz{+12<B ef ngs| ~xsmhc” XS] | cal] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca] cal] ca] c
aU] ca] ca] ca] cal] ca] ome]mapmma]s@mmcwasmsiammwmmmwua¢ ofaprophylactlc

| cat] cau) sl RSP ORe AU AL A oeR ]?%r@h’]giiﬂ\z@@%] LS up

J e_ZUnc" X&bmbrad ¢edibssibaablecral Gl@lﬁl@ﬁhﬁ%&é‘éﬂe‘iﬁ%@%}% C@A aU]
caj ca] caU] c caly] caU ca] cal] cal] c ca] calU] ca0O7ACFH l I a Wohe”
alc 5 of 33 evaluable patients (76%) or 25 of 36 subjects (69%) lf outcome data were

a] cal ca ca
c!aU] (l:J]a] c!a clgﬁ%ﬁchL{ﬂa éﬁ@a@d{ tﬁ%@fﬁ%ﬁkf%é %@d&g%@%%ﬂ ]
Ul ca] caU] disbasé/at 20owkbks]fivelfa bobdtaniiaiqdrtial eatessidre 130%]wat cilarancs)] cal
calcalca]calcalc aUc aJc aUc alJc a 2D Uvop/ 5XY] oqr | vvql fa[Vkf [U c

U]l caU] ca] caU] ca] caV] ca] cal] ca] calU] ca] caU] ca] ca] cal] ca] ca] caU] ca] caU] ca] cal
ca] cal] ca] cal] ca] cal] ca] cal] ca] ca! #HRVX{ upj e" ZU] c

] cal] ca] ca] caU] ca] caU] ca] ca] ca] cal] ca] caU] ca] caU] ca] cal] ca] caU] ca] ca] ca] caU
] ca] ca] ca] ca] ca] caU] ca] ca] calca Xl nj}STgl {vpkfa[Vje zZU]c

]1cal] ca] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] cal] ca] cal] ca] cal]
ca] caU] ca] caU] ca] caU] ca] caU] ca] ca

L N\



| @10% u-u& ()- @10% u& ()-!S10%ué& ()-F 10b 10b ULMNCz[ PE: 10b 10-u 10-u
10- ul 1- #10% u& ()-!f)-#109%IU& ()-Z!f)-#10% u- u& () - Z" @10% u& ()-!

@10%Iu& () - &0Q AJEPE: 10b 10-us, #10907& ()- @10947& () - L&LOYT& () -

10967& () - $SF10947& () - 10947& () - adEPE: 10b 10- u’ 10947& () -

Y109%& () -, #10%F& ()-, , #10%& ()-syLl0A& ()-" 109%& ()-, u] 6YERE20080b 10- uL7
10967& () - S) @109 & ()- s' 1099& () - @ﬂ@%& ()-Zsy109& () - @10%& ()-O bC

10b 10- us&L0% u SY10% u& 10% ug' ()- 10T 1QT
10Ts L9100/§<§{e() :)%"é‘? follow Upefre @@”‘6 (/;H@ef’ y\q%((y%:g@p%te 589.@"‘%1&&' had

@10% & o-dHDR6
10- u&szlofgclﬂl&égﬂ) e’eggéu 006 g (3 &@gﬁ}% U& 8&@%@ ﬂ'gh%e]rggrisﬁgn( pne followind e (

)-""K ) ksieg,tntjciMa)tyam'ngobaud)omam@&negausiwﬁegaﬁsqmqug& gmongst-avalilable
10- UFl@#Wg&ngg‘l (%ﬁ%%/?h 1?*)“? +s"édEP9aéc9t?e was similar (FIG. 3B), whereas

10-u y10

1 fg 12;"_/?3 fo ((y )%L ?ﬁgg/gaﬁldéﬁg?f@&l’@&’td\hhé tedeivddt 1 ngBeurtédearlier afterimmunization.
T2 (). #1008 () G Tegumben e varaat gty to the slubbrangss from b tortegand

& () - & 2 )l i) oririLdBth d the perfOUEst dbseritiBX8fs hore BB AmBhE RO XL

aB?C 10

1())(%5?2?_?.8;@;1(51%&/6%#?9%% E%W86%@M%IVT§WMT)WEW Kad & meah5fo’ ()
- e u u

100 e P AEEDT BRe[Sae A SN BaRaneahioL BB A NOUAL 698 B farvart m
10-u 10- upympberasa redlctorofresolut|on 1d.f; p=0. 010) Wa area atent% ran%ed from 25

10-u’ 910% u&' () - FS#10% & () - rrFS#lO/eu&(p-mlo
10g- #10% % 950 mmy. 1Mean<wa(rp arepoatienty- amongst those SUbjeCtS not clearing t'henr warts

10- U$S#10<{UH§§ {He &AGVLE sob 078 5% WRereEE Fear S5 M ongs@hose clearing their
warts was 260 mm +/- 47 mm. (F=5.84; d.f.=1; p=0.02). Multivariate analysis indicated
that differences in wart number and size between the different dosage groups (Table 1)
could account for the clearance rate differences observed between the groups. Number
of warts at entry was not a predictor of time to regression, or of initial VLP specific
antibody titre. The reported duration of warts prior to commencement of immunotherapy
ranged from 1 to 20 months, with a median value of two months. Prior duration of wart
disease was not a predictor of outcome of disease (F=0.32; 1 d.f, p=0.57), of time to
regression, or of initial VLP specific antibody titre (F=0.89; 4 d.f.; p=0.47). Of 33
subjects, 15 had had prior destructive treatment with diathermy. Prior treatment did not
predict outcome, time to regression, or antibody titre at entry to the study. Age of
patients ranged from 18 to 56 (mean 33) with 27 females and six males and neither age
or sex significantly predicted regression of warts or time to regression (Table 3).
Correlation of immunity with outcome

Correlations were sought between wart regression and the response to
the VLP immunization. There was no correlation between the level or presence of
pre-existing VLP specific antibody, or of the magnitude of the DTH reaction, and the
eventual outcome of the warts, or the time to regression (Table 3). The size of the
antibody increment following immunization was negatively correlated with outcome.
This may reflect the trial design, in that subjects who failed to resolve their warts were

further immunized, although the number of doses of vaccine received did not predict the
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Passive specific immunotherapy of CMV and EBV infection with virus
specific cytotoxic T Ilymphocytes (CTL) is effective immunotherapy in
immunosuppressed subjects incapable of mounting an effective natural immune
response to these viruses as shown in Sing et al., 1997, Blood 89 1978-1986 and
Walter et al., 1995, N. Engl. J. Med. 333 1038-1044, confirming a role for CTL as
immune effectors for reduction of infection in man. Immunization to induce cell
mediated immunity has been proposed as active specific immunotherapy for herpes
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immunogenic in mice, rabbits, dogs and cattle, whether given with or without adjuvant
as described in Breitburd et al.,, 1995, supra, Kirnbauer et al., 1996, supra and
Christensen et al., 1994, J. Virol. 70 960-965. Murine Langerhans cells (LC) can
express a6B1 integrin as described in Price et al.., 1997, J. Exp. Med. 186 1725-1735,
recently described as a candidate receptor molecule for papillomavirus as described in
Evander et al., 1997, J. Virol. 71 2449-2456, suggesting that direct uptake of PV VLPs
by LC may explain their unadjuvanted immunogenicity. Administration of HPV6b VLPs
produced humoral immune responses cross reactive with HPV11, but not with HPV16,
confirming that VLP immunization induces antibody with cross reactivity between closely
related PV types and a lack of cross reactivity between more distant types, as has been
described following natural infection as described in Bernard et al.., 1994, Curr. Top.
Microbiol. Immunol. 186 33-54, Christensen et al., 1994, Virology 205 329-355 and
Rose et al., 1994, J. Gen. Virol. 756 2445-2449 and Christensen ef al., 1994, Virology
205 329-355. This observation is of significance for papillomavirus prophylactic
vaccines.

The current data support the concept that HPVL1 VLPs are a good
candidate for therapeutic vaccines against HPV infection.

In a further embodiment there may be provided a method of treatment of
an existing? PV infection which includes the step of administration of PV VLPs in the
presence of adjuvant to a patient suffering from the PV infection. In this particular
embodiment the adjuvant is preferably one that induces cellular responses and may be
included from the group consisting of (1) lipid A and derivatives, (2) Quillaia saponins
and derivatives, (3) mycobacteria and components or derivatives therefrom (4) IL 12,
GMCSF and other Th1 inducting cytokines and (5) oxidized mannan and analogues
therof.
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A scored from 0 to 3 as described in Methods Section

B OD units for serum at 1:100 dilution tested against HPVV6b VLPs in ELISA

FIG. 1

Immunohistochemical analysis of biopsy material from DTH reaction to HPV VLPs,

collected from an immunized subject three weeks after the last dose of VLP vaccine and

48 hours after intradermal injection of 10 ug HPV6b VLPs.

Upper panel: CD3+ve T cells (brown) and CD8+ve T cells (red)
Lower panel: CD3+ve cells (brown) and DR+ve cells (red).

FIG. 2

Antibody to HPV6b (A) and HPV16L1 (B) capsid protein was measured at a serum

dilution of 1:100 by ELISA assay using VLPs prepared with recombinant baculovirus.

Results from subjects immediately prior to immunization [hatched] and at week 20

[solid], are shown.

(C) Increase in HPV6b VLP specific 1gG reactivity at week two of subjects
immunized with HPV6b VLPs is plotted as a function of the initial HPV6bL1 VLP
specific reactivity. The different symbols indicate the administered dose of VLPs.

(D) Increasein HPV6b VLP specific reactivity at week 20 of subjects immunized with
HPV6b VLPs is plotted as a function of the initial HPV6bL1 VLP specific
reactivity. Open symbols are for subjects who received precisely three
immunizations and closed symbols for those who received more than three
immunizations. The different symbols indicate the administered dose per

immunization.
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FIG. 3
Kaplan Meier analysis of time to wart clearance for subjects immunized with HPV VLPs.

(A)  All study participants.

(B)  Study participants stratified by dose of vaccine administered.



109&' ()-4F 109& ()-4F 109 ()-4F 10% ()-4JLMNOPQUt J*F 109& ()-4)?t- F
1098 ()-4F 10%& ()-4F 109%& ()-4F 10%& ()-4F 109%& ()- 4UWKZ[ ] pP*F

109& ()-4)F 109& ()-4F 10%& ()-4F 10%&' ()-4F 109%&' ()-4F 109& ()- 4F

109& ()-4]" abcfJ*F 10%& ()-4F 10%&' ()-4F 109%& ()-4F 109& ()- 4F 10%& () - 4F
10%&' ()-4)?t- cdefghi fJ*F 10%&' ()-4F 109& ()-4F 109%& () - 46 JURYBIR) - 4F

109 ()-4F 109 ()-4)?t- ijpgstvz 2 109F 109& ()-4F 109%& ()- 4&F
109&' ()-4F 109& ()-4F 109%& ()-4) ?t: z| }2B*F 109 10%&' ()-4)?t- 1F
109& ()-4F 109& ()-41F 109& ()- 4F )-4] AF 10% 109%&' ()-44)?t- F

1098 ()-4F 109%& ()-44F 109%& (t)-4|: 1098 ()-4f F*F 10% 109&' ()-4) 2t -
109%& () - 4F A method of treatment of an existing human papillomavirus (HPV)

infection which includes the step of administration of a therapeutic vaccine
comprising PV VLPs selected from the group consisting of PV L1 VLPs and PV
L1/L2 VLPs to a patient suffering from the PV infection characterised in that said
therapeutic vaccine excludes PV E protein.

2. A method of treatment as claimed in Claim 1 wherein the PV infection
is characterised by the presence of epithelial lesions.

3. A method of treatment as claimed in Claim 2 wherein the epithilial
lesions are selected from the group consisting of palmar warts, planter warts, ano-
genital warts, flat and planar warts of the skin and muscosal surfaces, CIN, equine
sarcoid and replicating or vegetative PV infection.

4. A method of treatment as claimed in Claim 3 wherein the PV infection
is genital warts caused by HPV 6, 11, 34, 39, 41-44 and 51-55.

5. A method of treatment as claimed in Claim 4 wherein the genital warts
are caused by HPV 6 and HPV11.

6. A method of treatment as claimed in Claim 1 wherein PV L1 VLPs are
administered to the patient.

7. A method of treatment as claimed in any preceding claim wherein the
VLPs are produced by cloning the PV L1 gene into a suitable vector and expressing
the corresponding conformational coding sequence for L1 in an eukaryotic cell
transduced by the vector.

8. A method of treatment as claimed in Claims 1-5 wherein the VLPs are

produced by cloning the PV L1 and L2 genes into a suitable vector and expressing
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dosages of HPV11 VLPs are given 3-6 times over a period of 2-4 weeks.

28. A method of treatment of an existing PV infection which includes the
step of administration of PV VLPs without adjuvant to a patient suffering from the PV
infections.

29. A method of treatment as claimed in Claim 28 wherein the PV VLPs

are chimeric.



