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For instance the probes of the invention can be used for the detection of the relevant viruses (or DNAs

50 thereof) in preparation consisting of a biopsy of cells obtained by scraping a lesion, or of biopsy sections
fixed with Carnoy's mixture (ethanol, chloroform, acetic acid 6:3:1) and included in paraffin.

The above nucleotide sequences can be inserted in vectors, to provide modified vectors which, when
introduced in the suitable cell host, are capable of providing for the transcription and, where appropriate,
translation of said DNA sequences to produce the corresponding proteins which can then be isolated from

55 cellular extracts of the hosts. Obviously it is within the knowledge of the man skilled in the art to select the
appropriate vectors, particularly in relation to the host to be transformed therewith. Vectors consist for
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enhancer. Science 219, 626-631. 55 31. Wlbur, WJ. and D.J. Lipnman.
1983. Rapi dAQNkhamgltmeynusle@tndeh@serm eﬁﬂ@l"@‘@"&h@“ﬁ*"%!ﬁ&‘b?’&‘é’r n data banks.
Proc. Natl. Acad. Sci. USA 80, 726-730. 9 EP 0 243 221 Bl 32, Yates, J.,
N. WarmeR & DNAcfragment eqneistingg of.qReAn @Qea ffamecYVEC"aE’f“M 9’@?’%&%%""?? gar a
Epst ei n- Bar gengmie AN HBH@:’@P%fe"fg’éF fppdhe ‘§ i 3‘1 o hstw %CEBH
pl asmi ds i nerepities defined hpragfientd 1‘?“"’15?"8!8°“dﬂﬁl"f‘ d18§7§p
3806’-8810 %- 556 33 Zur Hausen, H. 1985. Genital papl Ilomaw rus infections.

pp. 83-90. . Rigby and NM WIlkie (eds). "Viruses and Cancer",
Soci et2€} for @I M crobi ol ogy Synposium 37, Canbridge University Press,
Canbri dge. 64556 ™ 1. A DNA having the nucl eoti de sequence extendi ng

t hr oughout d49-% 1 a and 1b. 15 2. A DNA fragnent consisting of an open
readi ng frapgrs. g4y ch DNA fragment is derived fromthe genom c DNA of HPV-33
and sefect egsibsR8 t he group of fragnents extendi ng between the nucl eotide
extremties defined hereafter in relation to the nucl eotide-nunbering in
figs. laaang DA Hagh@eedcodifyg ¥ protéh; wikhCDNMagmBitds dfdived fromBi6& gend®it PNAKR 8PV-3808
3326- 3575 afddshlectsdAdm the group of fragments extending between the nucleotide extremities defined

hereafter in relation to the nucleotide-numbering in figures 1a and 1b respectively :
30 109- 556

573- 864

879- 2811

2749- 3808

3326- 3575
35 3842- 4079

4210- 5611

5594- 7091

4. The fragment of claim 2 or 3 which is a cloned fragment.

5. A DNA fragment which is derived from the genomic DNA of HPV-33 and exiending between the
nucleotide extremities defined hereinafter in relation to the nucleotide-numbering in figs 1a and 1b:
1275-1307 '

45 6. A DNA fragment which is derived from the genomic DNA of HPV-33 and which extends between the
nucleotide extremities defined hereafter in relation to the nucleotide-numbering in figs 1a and tb :
229-404

7. A DNA recombinant, replicable in a cell host, particularly bacteria such as E.coli, which contains an
50 insert containing any of the fragments defined in claims 1 to 5 fused with a DNA foreign thereto.

8. The DNA reconibiitant of claim 7 which is a vector, wherein said insert is replicable with said vector.

9. A DNA-hybridization probe for the detection of viral DNA characterized in that it contains a fragment of
65 any of claims 1 to 6 or is formed of the DNA recombinant of claims 7 or 8, or by a part thereof.

10. A host cell transformed with the DNA recombinant of claim 7 or 8.
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4198- 5611 25 5516- . 7091 3. :-A DNA fragnent encoding a protein, which
DNA fragnment is derived fromthe_genom ¢c. DNA of HPV-33 and sel ected from
the group of fragnents extendi ngE 8283281 Ble nucl eotide extrenities defined
hereafter in reI ation to the nucl eoti de-nunbering in figures la and 1b

respecti vebyy ;n% ,;a— 8 ‘heﬁ??& 2811 2749- 3808 3326- 3575 35
3842- 4079 éiga érm a'gqh rr i r{oﬁmgmmrmﬁgsté\bhearbmcaloﬁ& rdcoblinglt 1S a
cl oned fr gpaRiat ,n, Shtipinfefle ragnen I's derived fromthe genom c DNA
of HPV-33 @wNapmﬁaogdwgspg{ \WeBside nucl eot i de extrem ties defined

her ei naf t e3. zup HaRbAHI 85.t O t he nucl eoti de-nunbering in figs la and 1b:

127%- 1307 cbnital PapiliémdviNe ihfoctigisesp 830 ch i s derived fromthe genom c DNA of
HPV- 33 andn rW.L Rigeyx areirdd. Wikiei@s) t he nucl eoti de extrem ties defined

her eaf t er "Wiusee brat Canpert, Sotiéte fon Geherd tNlictebiaingwiSymposiym 37, Canglyidde Uaivedsitt [Press,

229- 404 7.Cambiilgé. r econbi nant, replicable in a cell host, particularly
bactera a such as E.coli, which contains an 50 . insert containing any of
the frag@etmss defined in claims 1 to 5 fused with a DNA foreign thereto. 8.
The DNA reconmbi nant of claim7 which is a vector, wherein said insert is
repl i cabl-e AfPNAhayiag the pusieptisle seayenca exapding Jiiseughigut figures i ?S‘FdBe for the detect | on

of viral DNAcharacterlzed |nthat it cotalns of 55
cl ai més 12t & BNy frag %‘t&gﬁ cleq'(gf by a

of m@

part theredf ‘"()DN% ?ﬁ:@?ﬁdﬁc p@g@’q’%ﬂ‘a@%" bhge "é ®clai m

7 or 8. 10 " grelatyn "uc e" ' sman Yand B.
en CI s-acting el enent from the Epstein-Barr VI raI genone t hat

per 8{1epl i cation of reconbinant plasmids in latently infected

el l's Pro d%ggog, Acad. Sci. USA 81, 3806-3810. - 5  33. Zur Hausen, H.

1985. Geni tsgés gawi | | omavirus infections. pp. 83-90. In P.WJ. Rigby and

N.M WIki gghedgrp. "Viruses and Cancer", Society for General M crobiol ogy

Synposi um 3fgs-6grbri dge University Press, Canbridge. 10 Clains 1. A DNA

havi ngs t he sg1esl7geat | de sequence extendi ng throughout figures la and 1b. 15

2. A DNA fragment consisting of an open reading franme, which DNA fragnent

i s derivad A pmtrdgmentpectding e piotdi, wichHPNA B@manids dodved drowmdhef gepamic ANA g RIYS30f

fragments emd eleiterfrive tthee groun kot freamehie cdettingeRatwasnithe aucleglide] extsemitinsr dfifader i n

rel ation t chetebfter inueltion toj threnusleetide-numbgringrin figueps 1a and 1xmespadtivelyespect i vel y:  76-

556 548- 86322:22 867- 2811 2728- 3808 3326- 3575 3842- 4079 4198- 5611

879- 2811
2749- 3808
3326- 3575
35 3842- 4079
4210- 5611
5594~ 7091

4. The fragment of claim 2 or 3 which is a cloned fragment.
40 ,
5. A DNA fragment which is derived from the genomic DNA of HPV-33 and extending between the
nucleotide extremities defined hereinafter in relation to the nucleotide-numbering in figs 1a and 1b :
1275-1307

45 6. A DNA fragment which is derived from the genomic DNA of HPV-33 and which extends between the
nucleotide exiremities defined hereafter in relation to the nucleotide-numbering in flgs laand 1b:
229-404

7. A DNA recombinant, replicable in a cell host, particularly bacteria such as E.coli, which contains an
50 insert containing any of the fragments defined in claims 1 to 5 fused with a DNA foreign thereto.

8. The DNA recombinant of claim 7 which is a vector, wherein said insert is replicable with said vector.

8. A DNA-hybridization probe for the detection of viral DNA characterized in that it contains a fragment of
§5 any of claims 1 to 6 or is formed of the DNA recombinant of claims 7 or 8, or by a part thereof.

10. A host cell transformed with the DNA recombinant of claim 7 or 8.
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25 5516- 7091 3, A.DNA fragnent encoding a protein, which DNA fragment

I's derived fromthe genom c DNA of HPV-33 and sel ected fromthe group of

fragments extendi ng between the nER @882 BLirenities defined hereafter in

relation to the nucleotide-nunbering in figures la and 1b respectively: 30
S

109- 556 573- 4.879- 2 749- 08 . - .3 . 42- 7, :
5611 5504 "G ecHh ngnpets e b rtd snléied ot vl fp (Aot B
40 5. A DNA fragnent which is derived fromthe genonm c DNA of HPV-33 and
ext endi Ng RedndRaloishe nucl eotide extrem ties defined hereinafter in
relatiop to the nucleotide-nunbering in figs la and |b: 1275-1307 45 6. A

DNALS r agmant anddbyaht 1h Ssq06hed MR@otidlq0813'$t6HRard 80R Baut 2 FiNRe Bds Figidiés 38etaBd Whi ch
ext ends between the nucleotide extrenmties defined hereafter in relation to

t he nucl eat i HagneatTPBDN Ronsistantfengm chdra da medtuicbouvéel? BadkD fagment/d ADest @50 0® iI'ARMT |
replicabl e i génomiged Hu HPE-B3 epext tchatsilldans| Iy giompd aesi iragmentd s'éiendantoanire Jes \elRirdniités
cont ai n®@ an méotidiquesnddfinibs cioaptiai par mapperhy le frunbretafionanpaiéotidiqued efnardiseent murclesii N
1 to 5 fusedFigarednamt DNéspediverngph: t hereto. 8. The DNA reconbinant of claim?7
which is a vé&t®f, wherein said insert is replicable with said vector. 9. A
DNA- hybri di z8#3i-8f# probe for the detection of viral DNA characterized in

that it cont 8n®8H fragment of 55 any of claims 1 to 6 or is forned of
the DNA%recofBPnd¥8 of clainms 7 or 8, or by a part thereof. 10. A host cell
transformed §#2Ph3%Re DNA reconbinant of claim7 or 8. EP 0 243 221 Bl

11. A geneti r 407 ngi neered pepti de whose am noaci d sequence i s deduci bl e

framthe DNAZ1 a nt of claim®6. Revendications 5 1. ADN ayant |a sequence
nuc\*éot‘j{odi que’'s' et'endant d'un bout a |'autre des Figures la et |b. 2.
Fragment' d AR CONSBk 20danf5but heGitctEifn, budi Fodmenta RN B4t lissu I8 TNEN géroR@IZ Bl

d’ ADN est | é\gﬁé@@ eP CRNE G&%&b %ﬁﬂ oo Fimarts StoRibht 5RO IGS] oxiHiIBs MEciBIdNIBE

des fragment gsie£ LiSRRE Phr BRI laGmEdtatidRMubiERtididdd apparaitddftl SiPiek Figlteea et 1b
d6finies ci-aRpRfiveRadt: rapport a | a nunbrotation nuciotidi que apparaf ssant

sur | essFi guiggssé@ et | b respectivenent: 76 - 556 543 - 864 867 - 2811 i5
2728 - 3808 8&2@es 3575 3842 - 4079 4198- 5611 5516 - 7091 20 3. Fragnent
d' ADN codant sppeeBiune prot 6i ne, | equel fragnent d' ADN est issu de |'ADN
genom que du2PVv3®B et est choisi dans | e groupe des fragnents s'etendant
entre | es exB328AB%8®s nucl eoti di ques definies ci-apres par rapport & la
numer ot @t i on3¥Ac KOt | di que apparai ssant sur les Figures la et |Ib

respect i veneA210 - 361 109 - 556 573 - 864
5594 - 7091

4. Fragment selon I'une des revendications 2 et 3, qui est un fragment cloné.

35
5. Fragment d'ADN qui est issu de I'ADN génomique du HPV-33 et s'étendant entre les extrémités
nucléotidiques définies ci-aprés par rapport 2 la numérotation nucléotidique apparaissant sur les
o/ Figures 1aet 1b :
1275-1307
40 _
6. Fragment d'’ADN qui est issu de I'ADN génomique du HPV-33 et qui s'étend entre les exirémités
nucléotidiques définies ci-aprés par rapport 3 la numérotation nucléotidique apparaissant sur les
Figures 1aet 1b :
229-404 =~
45

7. ADN recombinant, réplicable dans une cellule hdte, en particulier des bactéries telles qu'E. gli, qui
contient un segment d'insertion contenant I'un quelconque des fragments définis aux revendications 1
& 5, fusionné avec un ADN étranger & celui-ci.

s0 8. ADN recombinant selon la revendication 7, qui est un vecteur, dans lequel ledit segment d'insertion est
réplicable avec ledit vecteur. '

9. Sonde d'hybridation d'ADN pour la détection d'ADN viral, caractérisée par le fait qu'elle contient un
fragment tel que défini A I'une quelconque des revendications 1 & 6, ou qu'elle est formée de I'ADN
55 recombinant tel que défini & I'une des revendications 7 et 8, ou par une partie de cslui-ci.

10. Cellule hdte transformée par I'ADN recombinant te! que défini & i'une des revendications 7 et 8.
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879 - 2811 2749 - 3808 3326 - 3575 30 3842 - 4079 4210 -5611 5594- 7091
4. Fragnment selon |'une des revendications 2 et 3, qui est un fragnent
clond. 35 5. Fragment d' ADN qui EBO243281B& |' ADN gdnoni que du HPV- 33 et

s' etendant entre les extrem tes nucleotidi ques d6finies ci-apres par

7t BB R . A e "

HPV-33 et qui s etend entire Tes extremtes nucldoti di gques definies ci-aprbs
par rapppibmahspiché/Mer ot ation nucl eoti di que apparai ssant sur les Figures |a
et | by 229-404 45 7. ADN reconbi nant, r6plicable dans une cellule h8te, en
par ti cul {,erpnAast derRicbliSeqlérk Gamasden Eig. €OAd, 1 BJUi contient un segnent

d' inSertion contenant |'un quel conque des fragnments dMinis aux

revendi cat iDNASFrabméntpbestehhti R Gincivy SitonaiNAbMSBialGhanawaber daa DiNAtREgment .abdeteitetdst ADN
r econbi nantvors eihed riyehanen eDNANdbs ¢-RY/i38 ind’ ausgawihie st ausrer Gaipmeuvon Fregnentére digedich| edi t
segnemt d' izwiseetd denNesbtider pisirackdn| die v olgeriden durch/die Neromern i, Begugralibdie Fig. 1 A

d' hybri dat ivoth1 8'dsfidlrtsindr | a detection d ADN viral, caracterisee par le fait
gu' elle contient un fragnent tel que defini A |I'une quel conque des

revendi cati’6n8%€1 a 6, ou qu'elle est fornee de |'ADN 55 reconbi nant tel
que d6fini 543184ne des revendications 7 et 8, ou par une partie de :
celui¢i. B728H | ule hote transfornmbe par |' ADN reconbi nant tel que defini
& | une des & ications 7 et 8. .. ~~~~~~~ | 1111111 11i S111111 EP O
243 221 B13 pti de obtenu par genie g6n-~tique, dont |a sequence

d' aci des a ’ 1Peut 8tre deduite du fragnent d ADN tel que defini h la

rev gj, cat iﬁ{k_ 4 PatentansprUche 1. DNA nmit der Nucleotid-Sequenz genraB
den Fig. 1 ungl 1 B. 2. DNA-Fragnent, bestehend aus ei nem of f enen

Abl eser a Mgy prRRBht, Wilche DI PIoicROETRIN, wobE Abs DN Fragridnt Mi3Bleifdt i3EVon A6 RGN DNA
des HPV- 33 gNAdGURBRSR DA absgbwaRhiSst MRS do¥F GRIpe V6N Fafid@hieRN tie MNsichUiwischanCdien 10

zwi schen depcbbigéeabiddrn, 86 hiQgnadn durbhedid NuhRbrg andedg dur aé Fji @ ANumeBn i n
Bezug ,auf Qefhidrtisghd: 1 A und 1 B definiert sind: 76 - 556 543 - 864 18

867 -2811 2728-3808 3326-3575 3842-4079 4198-5611 20 = 5516-7091 3.

DNA- Fr agneniog - 888l ches ein Protein codiert, wobei das DNA- Fragnent

abgel ei t et &578t8840n der genonen DNA des HPV-33 und ausgewahlt ist aus der

G uppe von 8 #fttent en, die sich zw schen den Nucl eotiden erstrecken, die im
f ol gerden RI#LA8M@i e Nurmern in Bezug auf die Fig. 1 Aund 1 B 25

definiert <32RF857609 - 556 573 - 864
3842 -4079

4210 -5611
5594 -7001

85
4. Fragment gem#B Anspriichen 2 oder 3, welches einen clonierten Fragment ist.

N 5. DNA-Fragment, welches von der genomen DNA des HPV-33 abgeleitet ist und dass sich zwischen den
Nucleotiden erstrecken, die im folgenden durch die Nummern in Bezug auf die Fig. 1 Aund 1 B
40 definiert sind:

1275 - 1307

6. DNA-Fragment, welches von der geﬁom’en DNA des HPV-33 abgelsitet ist und dass sich zwischen den
45 Nucleotiden erstrecken, die im folgenden durch die Nummern in Bezug auf die Fig. 1 A und 1 B
definiert sind:

229 - 404

so0 7. DNA-Recombinante, vermehrbar in einer Wirlszelle, insbesondere Bakierien wie E.coli, welche ein
insert enthiit, weiches eines der Fragmente, die in den Anspriichen 1 - 5 definiert sind, fusioniert mit
einer dazu fremden DNA, enthilt. :

8. DNA-Recombinante gem38 Anspruch 7, welche einen Vector darstellt, wobei das Insert mit dem Vektor
65 vermehrbar ist.
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879 -2811 30 2749- 3808 3326:-3575 3842 -4079 4210 -5611 5594 -7091 35
4. Fragment gemaB AnsprUchen 2 oder 3, welches einen clonierten Fragnment
ist. 5 DNA Fragment, welches von BP9 24&2%Bh DNA des HPV-33 abgeleitet ist
und dass sich zmﬁschen den Nucleotlden erstrecken dle |n1folgenden durch

di e Nurmer A IEI;%%‘ erun s-P QIac els vgpglra?er % ad rch sele?n75 .
1307 6. WL p;(ﬁf,e i st
und dass SI Idmmn g en erstrec en, |e |n1 genden

durch die Nunnern I'n Bezu auf die Fig. 1 Aund 1 B definiert sind: 229 -

404 50 5740, %ﬁﬁ&ﬂmyom&mwm%mmﬂbgeﬁsmgpraewtoaml | e, insbesondere
BaK(grlen wie E.coli, welche ein Insert enthalt, weiches eines der

Fragnent e 11.d6éhelisoh daaugmswd.d; NBsoh Amilosaledsbiuofd bbgeiolstl, wefdds k@ @it o DNRI ner
dazu frendenrFkiNfnt goiiEBahdpruciBe. DNA- Reconbi nant e genmai B Anspruch 7, wel che
el nen Vector darstellt, wobei das Insert mt dem Vektor 55 ver mehr bar
ist. 12 EP 0 243 221 Bi 9. DNA-Hybri di si erungs-Probe zum Nachwei s von
viral er DNA, dadurch gekennzel chnet, dal sie ein Fragment gemAB ei nem der
AnsprUche 1 - 6 enthalt oder aus einer DNA-Reconbi nante der Ansprlche 7
oder 8 oder durch einen Teil davon gebildet ist. s 10. Wrtszelle,
transform ert durch DNA-Reconmbi nante gemAB Anspruch 7 oder 8. 11. Cenetisch
erzeugt@s Peptid, dessen Am nosguresequenz abgel eitet werden kann von dem
DNA- Fragnent gemAS Anspruch 6. 10 15 20 25 30 35 40 45 50 55 13
[1T1TH 111211 122122 111t | LIT

o/

20
25
30

35
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50

55
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