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METHOD This invention relates to diagnostics
specifically for organisns associated with sexually

wonrenmasidsh ed di seases, and nore particul arly t®CT/GB2006/004266

detecti on of human papill omavirus (HPV) genotypes,
particul arly genital human papill omavirus genotypes.
Human papill omavirus and its significance According to
the Wrld Health Organi zati on (WHO), cervical cancer

IS the second nost common MBTH®»f cancer death in
wonen. The presence of HPV infection has been

inplicated in nore than 99% of cervical cancers
wor | dwi de. As estimated, nore than 500, 000 wonen

wor | dwi de devel op cervical cancer in every year, and
noTleis ilventidd 3¢18626 tokidgnestiva specificatlyf fat afganﬁwas\sbdldited with

Pap screening, prograns, a significant nunber of wo
di %’Xfl’i‘lbfnt’@ﬁm}t%él g’éﬁﬁ‘?@%r g BYOTS é’&’f“cuiflﬂﬂ{;’ fohdetestion (’Irfnseh“man

oFnTR RS SEMISbLY RN Lot RARSE phhyyins

begemofygpes.ed by HPV in the genital tract once in their
lifetime. Irrespective of HPV infection status, fewer
than 1 in 10,000 wonen wi Il devel op i nvasive cervi cal
Caﬁﬁﬁl@nplﬁﬁ%@huwﬁ‘&n shitddENs I nfected wonen do not
devetop cytofogrcar ano es or cancer underlines the
[ rrportance of factors nodul ating the pr ogr essi on of

cer vi c di seas cancer_in HPV- nf

gt b Gen ot ERtds Oridhipgso psexmg‘f‘ Gancer s the
bﬁﬂh l:

HP%/e%i‘aﬁ gg:%s}lg% COo- ? nsgc??ﬁ%{hc%tm é)'%?ﬂcl)ﬁ)her S%nt ‘é@e 4 HPV

i mnfievdion thab bsemfmplﬁrmtddmhnmﬁ dhar9a% of mmvﬁcall caimtsowsrldmde
such as s k|n |II wruses S DNA vi ruses

éts epipatets Hoﬁﬁﬁquawo ldg%%éf%‘@gucﬁ’a’wa cancer in
epb& e, BIPkddrer dhh \31088] AN e Wseh FRYaRE DR Gk P

é?f }} br opap:nk romas V(ﬁ rts) ev%a% cﬁ ?/ be P

rralsargemmg profirémpag sighifivaui nmﬁbsr (Efr\&omemdlieafronn ce¢rivimal cancer
t he genone size, organization, open reading franes,
anBHYSERi n functions are shared. Many, but not al |,
genone regions are conserved anong the vari ous

papi | | omavi ruses. Because of the close association
beHRSE rinfeotopaisi theo maost r fisquenf esexyatlye transinitted disease (STD)

di ff f the h | 1 |
C hOBEB Bt QUPF of seylie A A UL B af J2V
el HPﬂQa% tﬂﬁal ﬂrﬁct'cﬁmg%"ﬁ{bnt T&%ﬁ apidhoR! Jf‘ﬁﬁ infdcB6h status,

host el 1ral basal where the viral genones
be fone than abh 161090 \amniemlv\all rdaveibp\nmshvas:ehowl cancer. The fact

T O SRS o
ﬁlﬁ&egrﬁﬂédé ﬁfeeldqfﬁr%nlég [ hOBLY h%ﬁt(ljlaﬁhé Fhe bsion of cervical
anpl uc

[ the 1ate genes are In and vegetative
r edisegstto candr in Iﬁﬁ)\bamﬁcbtbd) mmemu&fhéaelfaamss may include the HPV

Papi | | omaw ruse ect, a riety. of ani

PRI, A Rl G B 1 Bl IoRls GErgyp of HPV

( ' nl%%rﬁ QoPlﬁfé'chl)ﬁ’ RV B{hgﬁgﬁﬁg%éni’s, thY RBRune %@Jtﬁ’s of the host
Del 't Mupapi | I omavir u uncl assified

Payan«ﬂbmvrmnmarxltﬂéagerse&uahammolonmn causes of sexually

transmtted di sease. Several types of HPV have been

identified by DNA sequence data, and 96 HPV genotypes
have
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been fully sequenced to date. Genotyping of HPV is
based on DNA sequences of the LI, E6, and E7 genes. A

waQde7dsfdeer ence i n sequence with respect to pregra@mBb6/004266

established strains is sufficient to define a new type
of virus. The heterogeneity of the human

papi | | omavirus group is gendrally described in
deVilliers, 1989, J . Virology 63:4898-4903, which is

i ngor.porated herein fierence. . The nones of vy 1
nuner BBt st S FackFRES foflc BOE fapBaton cpithelal
C hayliaC te@uidide hphiBMSal ap @ LIRNA {4 MBS nsY WHIGE mayh Bze b&ﬁgﬁ,ﬂ@.g.,
is organized in three regions: the early gene (El fo
E7fibropellomeas (yentd, oL W Y pe mdigoast. Adlipapiloropyinises are

regul.at or ion (URR) or long control .region (LCR). . .
TRl B8 e@Bote S ien Brean Bl 3P g dlet pd piotein
anfiindidrs\eaé Share@f Mah@ 5@ o 10 Benofiédi@8 fink Rge Edidkrvell among
naé@play a part in determning the range of hosts for
splagiverieusyRpiligmassrusgs. and E2, neanwhil e, encode
proteins that are vital for extrachronosomal DNA
replication and the conpletion of the viral life

CYBt&wise! BEthE 2165 R siRsiati oMObddedLthe ap RIdGavill Gilfe cycle and the
inhibits transcription of the early region; and the

ot $islereniiptiem statecolethe st ¢edl, theadetailsi qftthe papiflompeireglifeycycle

regli ] of . HPVas iated ceryical. carcing

| ot BB KBl el iRHREE OF b ok g Rl a8 Tkt
Rek&y tpishetianBaWabdel B Oiheidthe §@ABEdohidd beEorh® estiiblathee ind are
of the small E8 ORF with the part of the E2 protein, )
valiaiiaeed pedpw TRPE-IWRbeE cpisalre thap rerlisptesin epardingtipm with
repl i L.QR: .and t Gl ERL IO L.S: .
prts 625 He A, 'AFHR Thlola e ARl B nqgyosy i
prDNe\ i drSpléfiad; @asiatk gehet AR ndtied, sidggetaiveiraplactiondf the
when conplete virions are being assenbled, and is not

k neamllemaHBsdolewhst or i ng properties; however it is
considered to play an inportant role for the

maturation and replication of the virus. The E4

pr Bigllomaviedes NAteces Wide ealittRPSE afimals)einctiyg! aabss. The
cytokeratin network in human keratinocytes, a .

si hymen papillemaninngsp IR b (inchdinge Pepillemayiridpe ifamdlys Adpha-,
t hg _j.nf cH)l G eadi "
oot Panis Beli, METARRIEIAE AAcaR, bildnavirice
Ceptriera)i aidicoginhét chunes of tsextaliift tradeinitier] discp! Severalntypes of
mai nt ai ni ng the nali%nant transformati on of the host

ceHPV Wgverbepn ideatified by DNAseqeanse dptanand?q HRY genotypes have
t i i .
epPOET Ty GRBPRT IS, GuRubll of FREPINee Ehn A seauences

f aof dte b5, B6dawmbEGnyenss.i Al (94 idifferbact Br seghesdeudythiSiesygect to
HPV 16-infected cells found the E5 protein to ?ossess

we BreViquslyssstabiishegl steagns is syiticient mg 3giswelype of ViEs.-E6

and E7 ORF are considered to play the nost major

roles. These two units encode for oncoproteins that

al Thevheepigenaity ofithefhuia® papillignasirds gheip isgendrally deddribad in
and transfornation of the cell that hosts the HPV

ThdeV s, . Mrclesy 05-48Rk 400 bibhas dnsaiporsisgkerein by
T SUiBle, Hie MchiaS e ifieb Py ypk SRR fnked andior

di thesaatizgdapi | | oma virus species. The minor capsid
protein encoded by L2 has nore sequence variations
than that of the LI protein. HPV can infect the basa
epithelial cells of the skin or inner tissue |inings,
and
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are, accordingly, categorized as either cutaneous or
mucosal (anogenital) type. The HPV DNA is usually

wextr7ashwsenosomal or epi somal in benign cervi cRCT/GB2006/004266

precursor |esions. However, in many cervical cancer
cells as well as in cervic cancer cell lines and
HPV-transfor ned human kerat’l nocytes in vitro, the HPV
DNA is integrated in the host genome. Cancer tissues
may contain both episonmal and integrated HPV DNAs at
the same tinme, although integration appears to occur
EIPaV sf dre OIAL tumdun vidRYes] Bhoses gaminet sdorganivéd il theemeagions:

b 5 L0 e ran T AL e
Pg{%xgétgfl}l}/%ﬁwrfﬁgﬁ&P IR 16R% ChRPHBReidAU(II(TY). HRY DRR E(éssesses

ral genone usually breaks in t .
Ebirkding efiésofor mhey bepredsorssaral hetiviatrasl of tteanseriptions suggesting

the El d E2 [ . _The | f E2 ich
oA Y PH AT B URrARES PSseF FBRFORY oy (SRS
Ofp1t iy ES ﬁ%&@ﬂil@ egiceas pritims RBANark RAMD fé0ekieilitdmosomal

i nuncontro and 1 ncreased expression of E6 and E7
oMb avplicapivntaad fis: canetiaseithe xpaldifsicyeleoT heE2 gaepdey two

meanwhi | e, has, been. gbserved . to |lead tq the nmalj n
t ,pgpfgmlé'r ARG %ﬁwgfmﬂihgs ﬁ@g%/cr{p&opsofgcﬁa e 1gy R 10%,?%(9% 6ther,
1WYBh 1108 eaddE by i tFAkcripHoR06 2 tHeOBarlyn kéidr eA Nigdimag e HE V-

f
D&% I's associated with progression frompolyclonal to,
naessiaedtersicat carcinom@ds lass af thegxpaespioniad|thgviral B2 proteins.

neopl asia (CI.N), and these events a :
" kel b RSt e RPaR T Digraul b BRREEECRE win
_CSCI_Bé/ P&ﬁl lof BRORY ?ﬁitéln, Wad §&kABed ThidYotapybls Yorbsiess both viral
i moalance (CNI') are characteristic of cervical . )
s qreplicion] andr teanseriptising, and lisSieprore alipvest teglavera mgjpr role in
papi | |l omavi rus (HPV) status and postoperative

r SREALAUARY: While some CNI's were seen at sinilar
frequencies in HGSIL (high grade SIL) and LG SIL (I ow
grade SIL), others, including gain on |qg, 3q and 16q,
weTke Fdupbidin e waptassed; i 98- IBier siages ftinfastipts.vapqn complete

There were signifi tly, mre, CNl el n - ‘o
e i R R SO e P L ey
SURSHEHSNE iy bRGHERE00 JlBf Hlaimpdtet ¢olesiost thatmututdtion and
sequential acquisition of CNIs in cervical SIL

pr mplieatisronf th grisis. fTheqBénrptedn abyqr indyces daicallppsg of the

W t ene_| 0ss..su rts. | LT ' e, thab hich
hi E}ﬂf’ﬁg‘l 101_"_5,)(}0??{@‘38 rrge?‘fc} Itrif s ﬂ%%‘s%c@é@eﬂg 9@'&;& h? g%‘%% G e

| NiagRiskibt e rddause Gf ORtidnb Eroay tieliafeb@ed wollecul ar

clinical and epidem ol ogic data, a subset of HPVs are
unequi vocal ly the etiol ogic agents for cervica

capgcers. and thei.r precu . -ha &f €rvical
in Bo@q 036'3/0%?41% | ga{é%gn%ggﬁ?lﬁbﬁgﬁgﬁgl e%g%f\rmus fea
cebhrofifntd BOMRSndiditg a0 it fyelRfnot®¢ éssémidl iinnmaintadsing the
spont aneously, but persistent infection mﬁthﬁng DNA th
hasnabigeantf ramdonnationt efs theskest sells (Waperr pisieRle by Edpracts Wi

tunours.  Neverthel es A high-ri ( o))
PR SRR OERE Y e 1 b, OF (' EPAERNE growth
Cafg@br, Pcldt-GeriveadrgaatinBiior Beanyoolosy sfimulatingifactoolie study
in other cancers. Virtually all cervical cancers (99%
contain the genes of high-risk HPVs, nostcomonly

types 16, 18, 31, and 45. OQther high-risk types

i nclude types 31, 33, 35, 39, 45, 51, 52, 56, 58, 59,

68, and 73. HPVs 31, 33, 35, 5 1 and 52 are sonetines
regarded as "internediate risks" because they are nore
conmon i n
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woust7/stewsel y associ ated with cervica

ml|d or severe dysplastic lesions than in carci nonas.
Anmong the high-risk strains, HPV 16 and 18 are the

HPVI 6 DNA has been found in nore than 50% of squanobus
cell carcinomas, while the PVI 8 DNA has been found

in nore than 50% of adenocarci nomas. However, the

great majority of anogenital HPVs have oncogenic
PRRBIHRVY . 1 6HR¥Etdddedlk &indahe Wh tohoteRSb p@@éelsweas trhorming
princi pal biological consequences: a) Al anogenita
HPYEvithduce | ow grade squanous | esions, mhlch are the
nor phol ogi ¢ correlate of a productive i nfection and

the imortalisation phenotypes exerted by nornmal EB6,

ETn @¥pisehedis, the €6l HAd0ET GRS atd Qhsideredintol plhe HRNEnost major
strate of papi]lomaviruses to nobilise resources for

t FelepNAbesspiwa: BBt AnGede for odermsotsiny thebgley repljcation of the

g TR NSRS B L1 por g v

I PNTAe proxi mate cytohi stol ogi ¢ precursor of invasive
cervical carcinonma, which mght involve uncontrolled
E6, E7 expression To date the clinical diseases,

o e felE RSl 12 b oe Al oA it g e

t Wpigeg dfehhoﬂ Sasbeﬁﬁﬂalyd g'he Qreigiro BRccied 'Byn &1l UiF highBhedhserved
scl erosus, squanpsus cell hy pe%gga5|a vu| var-:

i peongsiffeent arpillewp vigs specitsuAhe susoeapsidprpisimenagded by
CafholoLhARRE VSR dDSARNAT A 1 E SRR
car ci nona enocar Ccl nome e cerv anal
|ntraep|theI|aI neopl asia, penile intraepithelial
| asi a, nocar.ci nonma_of the laryn recurrent

3515 rcallfld%?c ti\ﬁ.haﬁaé ﬁlﬁtﬂa@aé cellgrpf thp ﬁ@%r%@}@x ﬁfsa%q Haings, and
o HEL SN ool RRE AN AR SO EE e aP kR By
nen as wel I. Cervical cancer precursor |esions

iﬁrae thellal | esi ons) or cytol ogical abnornalltles

o BEVe PNA 15 lewlda?ﬁt‘@@b%tpsgfng] AT eRisgmdl iy bemign F“‘ﬁbVlcal
tsgigﬁ\{]uqu 1 1§§101I1§1 d%\(fgptu?ﬁ]aﬁg QLA%al @Bﬁgf &a saa%l*lvelirgkem cervical

e I nvolves sheari cervi
glcansersielld@es and HR Gitnhsgrhékheahh kerabhawtmjmf fztrm thedIPV
nital tract with hematoxylin, a nuclear stain.
Tﬁ%ggdﬁ wipgrated 1HAMGRASE SRS 2" | ack of repeatability
and it is not sufficiently predictive of inpending
HPVi nduced neopl asi as. It has been shown that 25% of
pdfirent as:w'es maydvanigiacbdtin episbmal and iimegmtedalPT DAY at the

nor mal s a few years before d|a nosi s_ oy
| a?éf“eﬁé‘@%\t 3l 3‘@“& PGV ORARP R ?Oo?“rﬂufl vty Wv%ﬂt It ﬁP% 18-

Cefs¥bgitbd C@él@ﬁ:%l €& harl ei eXY nﬂgh%ma@a cervical cancer.
increasingly prevalent prob emis the occurrence of
i Mutegrated CHC 6 iwiprdsent B omsr preafalignarddesionebiais not always

snear. The current_acce rate of fal se negatives
( i Present {iheAtRIRRES o3 %ﬁi’ﬁﬁ'ﬁa@#@rﬁ%F il ganoe usually
expesils iRAREE1 2 @g&ﬁ%p@&émué&gy '15591 2 el 1§§stt¢r the E1 and E2

bi opsi es rather thnan snmear sanple ut are no
di ragmnse"ﬂhd lvas of\EQ, which wgcd:dme prco:tams rigclsdiag rons ¢ha&erﬁmhgs the

IS rou 5- c st udi t that the
 EPIRIRE Sfad b tmitn B GO dFn B ooy fo Tosult in
approxi mately 7-8% of cases, the Pap snear

denonstrates atypical squanous cells of undeterm ned
significance (ASCIIS). In an additional 20-30% of

cases, the Pap snear may be insufficient

car ci noraT/GHE2@06/004266
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for interpretation due to the presence of inflamuatory
cells. In the case of the cervix, flat warts

wovri@watdissed by col poscopy) are suspected prenmCTagB2ME6/004266

| esi ons. Hi stopat hol ogi cal progression of flat warts

to carcinoma in situ and cegvical cancer has been well
described. Intraepithelial [esions are comon early
events anmong worren with incident HPV infection, and

t hcomit@ledabndahyvyeastd Bgirediin WPVEA Gindr EAPYhcbenic proteins.
i nfection and biopsy-confirmed ClI N grade 2-3.appearf

t dngreased| expreseiop ofiieh end Bdwengepwhile,chasbegn pbserved to lead to
d st.r that i [ A [ 2L P
s e B T e
suhsl aeatibd ihRciRakes dehemid BINAfis pragifssivith pogression
hifg(g-agr ade intraepithelial |esions and invasjve, )
difswa seolydipealpto grensslosnl satushin reseisale inteaepithglighngoplasia

ST, 48, FROCH AL o BELRIBRERRERSE kv

s paadatodnpls byade@ehaed nkeplhsisd.0 progress, while a few
progress rapidly. As a consequence of the preferentia
rol e of high-risk genotypes in cervical cancer and

b i . i . . .
CoEAR ) DAV bt B! i GRIBSRI) bl i o corin
paighenogs dadracpithelisli tsion (RILh dradet indrhamatpapilloatadirus (HPV)
typing of HPV is highly inportant. Addjtionall o

di #3185 @nd noppwerasive HegHIaneek Wiply mae (AYls rupta peen jag gimilar

t f NG Vi S st

o infiey B LRE ST thith Blet T 3 L0 S0 Rpy i ST hers,
hi igbkidingr geie ondiq, Gqrand day, wyspfoasd frequehtlyandGeith tuhaot in
ot her HPV types. HPVI_6 is al so re pr ev%&g&_éﬁs showing

- squentiusTheks Piers sgniisaply morg | DY ase

pr | ' ! ' febfrred. Th
P AEDERls HRANETER GBhe RO TR HRESES, AN RUARE fefired, The
usédta agret ypeisaecifithc sgpuohid heyuliditorndi afgEk sinofeerida . SIL
Filter hybridization techniNgues have been Pg%sjed t.o
depgressipy. iBigker Fogusngy ehf-NI ¢ ajsesiation M Eyesng loss supports
pa I S P2 ' 0 = \V/ i
oy ipel Y ebibe Db Rk PO kel B, Rpbcialid il Renopnic
ashawdilitych as Sout hern and hybrid Dot/ Sout hern assays
to detect HPV DNA in clinically-derived tissue

sanpl es. Additionally, purified biopsy DNA and in situ
Y RGel GRULCRRbBIRRABAINE ki 84 SREShFRSe bk siibset of

di rect cali1zatron w i ntact cell of those

. sefifdicas oosypivawelly dhy etiologiveaganty dorccavicd]l pamdsess and their

have been d strated, A nmethod for, detecting,HPV.DNA .

t y PESUISRE: 3’?119{}? 248ve, bgSfer Q%t-eBtF%t t‘PngaR’ﬂPécggd“r e%hagervical
be r e ; f ] A f HPV
PeRASRRI The BARRLV G e OIR Pty of,

t yefsctivas dearnspomtmhetindyy byt bpersistentnipfecaival with BRI PNgmhas

a biolqgical sanple to, the, DNA bou to the._menhrane

NuRER T B RS RS T8 B e G Eg o  ETT R Known
pa . ? N ical
GEBLLATEIGS SRR LI Mk M0 1S ABElg Ty o
r eaatidepand RERncteasinplyercognémtdtfor thejr tofeyinamtberdranesss. Yinmally

presence, of HPV16 HPV18, , _in parti.cul.
defec COBH 6°30RCISy gbq/%§°E@WDhﬁ%I gﬁ?ﬂeﬁpg‘ir e@é:h'ﬂglgn }E}J?Xﬁ’e most
of prinmers has been described for the specific

anplification by PCR of HPV sequences in types la, 5,
6a, 8, 11, 16, 18, and 33. U S. Pat.
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Nos. 4,683,195 and 4, 683, 202 di scl ose PCR and the use
of PCR to detect the presence or absence of nucleic

weaceid/segrence in a sanple. U S. Pat. No. 5, 44PC8&3%2006/004266

whi ch is incorporated herein by reference, discloses a
met hod for detection and tyging of HPV. In this

nmet hod, HPV DNA sequences in a sanple are anplified by
PCR usi ng consensus primers which anplify both

orvongeoily tygred 16ph8,@1¢ agd . cOthHBVhighpisk. typdstisclutiv gypes 31, 33,

f HPV in th le is indicated by th
P B oSS B e B S 38 S S e
¢ RRSUkR e SRRR AL Snbiie gt IR BRGHIsC U ok e bbimon in
hyild air zevérendysplasts ldiised tmadini cartinomapateningathe high-risk

KAGRISoridoYencatd p Jet pvmAsin By DiPs R/ i cervical
H%\irchgombpmeéﬁl)%@ HRY ﬁ%be}én Eg@cﬁfny mBEe fith of g&uamous

detecti ng risk types o ave been devi sed:
Vawrll cafcihdeas widleytho HRVES DdlAetihs beenofoundiinueore than 50% of

sequences in the HPV gepone. For exanple, DNA or
p@gﬁ%@%ﬂﬁp%ﬁf’&wﬂt otﬂﬁ Pedk MBvory P# @ngg%@?&#@lﬁ have
pqﬁkbgaﬁ@ggghgﬁ.risk HPV strain have been reported in
the art,

s useful inscreening for the presence of a
particular strain of high-risk HPV in patient sanples

( . Pat. No. 4,849 332, incorporated herein b _

F B sriejection sttt SR has 0B i6ael DIoIEAKGRIRLoes:
hQ?QAH M6bStRTEPOE indRBOOWS gt LQhafbhs 1QiGRPWHich #R0the
det' ect HP% DNA usi ng degener %t e or m xed consensus
prmomphelogico|doowtate of &ypiodgetiiei mefection »andr theofimmortalisation

genot ype-speci fic DNA pr O her, ex Les of..usin
JoReuEhe Brsted & cammBER o epRos, TRb mmggalisition ds an
S, i%ﬁéreﬂ@%trat‘egf‘r@ g%ﬁll@ihaviﬁise@toahmbﬁme reso@bkes for the DNA
Pat hol ogy, vol. 153, No. 6, 1731-39 (1998). These

r efeplieativasind peodiics meimogenyr at ed herein by reference.

There i nrer ci al t.hod avail abl e ich is based
orOn et ELEPF Rt et PiaRLPhEHED e gispRRSd 8 o
Capbt pfade!lesibh 880 thabsy tBe prdIONBMRY toHiftbR gBBbB@H sor of invasive
reportedly has specificity probléns dueto the high

s ecpranglecahunerhagyhich negltanyeve uadontdelledPY, GénspressionThe
anplification based nethods consist of a part
responsi ble for sensitivity (anplification), which is

sepataleqre MBIl iQRSe) Mhich & aROBRtd With BIP VS REStHonS hhd the
(detection by hybridisation). These techniques differ

i npateiisdfisild fof egpleatiome of dERY aletectine andrtypingomethodsrincdude
d th hni f.d ion. Th d

AT foait P B e ot sapatp R b P IR vuivar

PhniradfifireliY |ne&q_laﬁ%qua§?d§us leff adreinbhR, (éRAcal PREhépithelial

PCR reactions. The nost often used detection )
t esdoplagices cardcalegerasivems,peadenpearhipiomiadi efit ihen, cervix, anal

| e e BT pafRoaaBR iR Bty tfepbedBiioma of
se@idenaing QeclRidher rolBidleNs RpRloaRIgi£dand hepidermodysplasias
anal ytical properties of the anplifications vary )

wi vérruciformisd Recenty evidanceasuggestarthatt BINVs eapybylayhe role in the

nugbeilggn?tﬁﬁes twhich can be anplified, the
anSF{PIGRRUGI OF REGSHAIG PRArer BRI 5%y of ¢ he
anplification/detection of genotypes and al so by the
di fferences of sensitivities between genotypes. HPV
real -time PCR Human papill omavirus- 16 (HPV-16) viral
| oad could be a biomarker predictive of the presence
of high-grade cervical |esions. Several real-time PCR
assays



have been devel oped to accurately neasure HPV-16 viral

| oad (HPV-16 LI, HPV-16 E6, and HPV-16 E6 PG . The
worbtiTodeear e t eachi ng us to perform HPV det ect POM/GB2006/004266

real -time, but detecting only one genotype at a tine.

Identification of HPV DNA i'm patients with

juvenil e-onset recurrent respiratory papillomatosis

was carried out using SYBR(r) Geen real-tine PCR The

method is used to detect nultiple human papill omavirus

; ' | tine PCR. Lon., . Ho .
O BEVERE SehBn pisbeat | WSigme r G ERPFR, 1oni B St b fagica
| bhbEndMRS é tésleeaeasihg mat;;Ixhleolaam IStHERNKRS W 46 @B PEp Smear

| onger (approx. 450 b than is accepted for a probe
badier the anventereGapgei PanaaidoleunelThe de¢hmiqueeinyplvesamearing

pr ngth i 50. .bp l.ess... The,detecti

e et BRp bl o dlast e et e F FPT ShiEy dFm fho amo-
geRaitynest ath dhatoxyi, GhuRRRAE SGid. Ahe PapUhSAL URMever, has a
viral typing using real-tine PCRwth type-specific
prir¢le pE repsatabibify rpgddt is notl quifigiently @rediativeaeidimpendirg HPV-

agaj et . 1 types of human Ll omayjr i N :
" IR el S ffiel ot o RS Sherty FRR 287604 pREELIR i pgped i
Otsi@rcardis@ta thafgirbedt Whiene P@ﬁ Shigilser feWbeeaReBdfBRE diagnosis or
reaction was used to detect human papillonmavirus

gethod3sh asgativecyirlagy arasrianivemly pesidvein cepisal ggnser cases on
detecti y u re.n ri . Anat her t hod
Ca SRR h, S PO aRy e AR PR BAhRcb AR o
pahyvescanger Withididng:ass $fncpheie PRPsMeRh t o assess

both the genotypes and viral |oad data. The nethod

uses GP5+/ 6+ pol ynerase chain reaction (PCR), followed

b e -] 0 .S . - US e

LT SR MR K T S S P o pave
scdyaphsaanpdrding tWianaixpbd peise] WE pathslogitrioeRing)at tissue biopsies
determi ned in scra?e sanpl es positive for HPV types ‘
1 eratheg thag smegs pagrplasy byt ae qivt djagnesasathat] wiag Juring fhe paykine
as : . (P5+

DR R spReng B oy 0O B Bl TRl o
priatemag sedmixei hixier.Howewemotd) én ApploaimaRly NElo d€lcaask, the

mul ti pl e genotypes or groups in one reaction. A method

f ofamyRe cisawastraten plypicabsquameons icels ahundatermingd igpifigapce
of ' e e i [ ' [ . .

r SRS T B n0lyRERAY 2050k oBRadtR I PA 3 el i B it
syfk ¢iferpedteidn due tethradesthed obinfRnpnatoBr caBnlmitri dage af the
reporter_and guenchen noi ety at its 5 term nus .

s ebPEYI: diptpyyams S(ysualisedc by ofPlpescomi dFfc sYFpRgied premalignant
L eRLd L CLd g ' y

o1 Paioh JRRp IR 0B 0 TREIVERE o Lohfiia Sh Wik and
r egxavical canserdiae bedredell desdribed.| uor escence resonance

energy transfer (FRET). However, as the priner becones
incorporated into a double stranded anplicon, a

re : I

R eE ) RSl cBRAIt, by S ERROAT R ERGOWED hORen
unHP3 infection, ddduhe éstematbetoken heideapBiPMVel 6 of HPY/ -3§ $ifection
was sted usjing a imey specific for the E6 gene_of
huﬁ‘ﬁ’:wg’é’Bﬂf'P?@lﬁﬁle@i el g(#ﬁ\%-g PP P %scre@flwﬁm%ert However
cl I I : LAS | jf:
PO bRy B AN B nfe AR AR SR, (8 Hcs ¥ usually
the detection of nultiple genotypes or groups. A

real -ti me PCR-based system for sinultaneous
guantification of human papillonmavirus types

associated with high risk of cervical cancer has al so
been
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described. Areal-tinme PCR assay for the detection and
guantification of HPV16, -18, -31, -33, -35, -39, -45,

woe3®7/05589 and -67 was devel oped. The assay i SPORSKBLIO@IN04266

three parallel real-time PCRs from each patient

sanple: (i) reaction 1 detggts and quantifies HPVI 6
-31, -18, and -45 (HPVI 8 and -45 were detected and
quantified together using one probe) with three
dh&ﬁs‘?&?”@e@ﬂf&’fc@p@m infdclioh eﬁﬁbﬂaﬁf‘algf desrents thndisk of
quantities HPV33, -35, -52, -58, and -67 (HPV33,

- PRigressidn tahigh- @admnmmﬁteél@k lesionnandyinansive disepse.
together), again with three different fluorophores and
only three different probes wereused; and (iii)

r %E?r@%l‘eé}slﬁﬁéﬁﬁfesdlﬁége aHabld @sd 1t he agseiatdd with she loss or
huma ngl e copy gene (HMVBS, Hono sapiens
hyersistgnvet b | HPVanSigsifinanh seimigss Bah kdyspleskis 1@?110% regress

PSR DR oBiEg esboTle bl Blogfise BT (ot

of seven PCR priners and three probes and reaction 3
i ncludes two PCR priners and a S|%€ probe. The
netsha doagpjueacs crﬁttwaprefﬂ;@nt@ﬂ yglam llgbaﬂs t ggRgtypeRin cervical

8&3&%@ i ?{5{' §e$?§1% ?{{f X}éf’e Qﬁs%gs&tfap a?lﬁecﬁa?fc%risﬁg type

gﬁ%ﬂn@ ot ﬁlﬁ:dﬁﬁ&rﬁaﬂﬁ%glﬂl Q:oﬁ@i‘tlbﬁsj bbﬂnmehuﬂeatm@zﬁdaypmg of
eral teaching to design reactions detectjng

mHﬂi’VpB dnighy/ 1lgeﬂmxypégld1t@g@]éyj diffarent @g@ﬁj%g@h—nsk HPV pose
id t
hcgﬂ%a tlrllslésn ?q iﬁ f?cﬁgd) %Xcg‘?%vag gFlr)]llg mss.Eaglgee, B488SIarHPV 18

| dRRE idek® ndietooREBeatn danpigied iA higteh agades roftd&evxcal dysplasia
det ecti on and quantltatlon of onc

hu

paq:ndl rarmmemay thap HEOST RV ﬁb’ﬁ“?ﬁr o&@‘? eé] ég éﬂ%?p@%?f%wf%@#% in
fl {5

e TR IR R g MR Bepidinoma

t hgses. part of the El open reading frame in a single
PCR with type-specific probes for HPV types 16, 18,
31, 33, and 35. The probes can be used separately or
hggggggln%%hons of up to three probes per assay. The
ted to three probes per assay. A
strategy for human papillonmavi rus detection and

genotypi ng with SybrGeen and pol ecul a
poFSﬂﬁEﬂﬁ& soheh Ve casmpBws AL BF<Tor BRal LG dape-tgie

I e
3 R T 2 P s G

pr ﬁé@'ﬂ' t@rﬂetddPHPtWDNSA (R al sctdpes coll€gted IBparalbd Wltlss}unples
-45) by real-tinme nDIeculﬁ¥ibea§on PCR. . The t Jﬁf ent
rrefqrodow@s oyiresy. difier BRty yPo %seﬁ}a@a Refhe t5F m er
g rétﬁzatﬂ) Olg]agef R gseﬁfch' a9 @ou@%@{ fmgt/m;ﬁh&h%gsays to
HOYEEL T deyenerat e ser ro i ng

f | deteeSERM DINA riﬁrchhwalllm-daﬂvﬁl: d:lssmeosanzpids a&ddmmaﬂler, ofrified
Scor pi ons was used in _conjunction with a ta

gehiapay TNArend incsjid RYBEICaHETS ) BIOPRriosh HssHEy SP@FllmenS that is,
Wa i Rak to
 SREGTIoPualifh st HERB CONTETRS Shéhek Bomplaiehiy
anphd SMic adidiptobes havé beensdeapnptrateédur e t hat can
theoretically detect over 40 different HPV types. 10
Scorpion typing priners were used in this study (HPVG,
11, 16, 18, 31, 33, 39, 45, 51, 56). The priner

sequence of each Scorpion is type specific and is

| ocated at the sanme sequence position as that of the
GP6+ prinmer of Jacobs et al. The nmethod teaches a

general detection nethod to detect the presence of HPV
and a type specific detection nethod used to type the
positive sanples. It does not solve the
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probl em of screening with nmultipl exed probes, which
| eads to probe crossreactivity. In fact the nethod

waveei7ds7assi ng of nul tiple probes in one reacti 8AT/GB2006/004266

Real -ti me PCR based HPV detection ' methods using the
real -time LightCycler(tm agd TagMan(tnm) assays have
been conpared to convention GP5+/ 6+ PCR/ enzyne
i mmunoassay (ElIA) to assess the human papil | omavirus
| 0Rbholefof Gékc ;Pﬁ%. s ! RSt
assays getern1neéﬁﬁ% 'ﬁﬁpgﬁﬁggg s%g%?ﬁenslng
sipro¢ealuteyhasobent ﬂepoﬂedtvé&el mocedigremvehvied Hetmimgra inbmbeane to
ass and th 5+/ 6+ _PCR/ El A, esting that the
SRR PR DA bpms f cdinersnt éﬁ%ﬁtwpeﬁ RS Hisyogngad then
Al e i‘ab@llé’&‘@l\lf\@o@ﬁ h&i nga bpags, to th
éﬁgﬁnlggé by real-tinme fl dor éenlc &Egﬁ?&?@??bg°%%k° ©
denemwbiang. t he two HPV gene types at a tinme . Consensus
primer design nethods Priners and probes that are used
to detect only one human papillonavirus nucleic acid
moli@aslofs nftlbds h’%w@ %ér?&é?ve g 1" BEBGU B rkf?agﬂld?ﬂa\%u types

portion of the LI, can be déesigned using, r exanp
a wngilypespgrilg reastion d@twﬁn@h&ﬂl’(\ﬂ\b’be atd timeBITbé Bg}ymerase

Insights | Col q. t
¢ SakiF adecsiPn: et B Bimutreaom deelly B dreckRoupreraee of
{09 16 il B8l 1 N1, 3 OB 16 B TP G ok 1ol e

on the general principlés of PCR priner ‘design, which
h dvepSI@d Atoidurefipeimears haobeenaiesoripp forctht spevsfic amplification

r3 and var ous e ast
PTG Y ARreY ShPS: feb Ofny Hhe ilfer& i 32/ "B, Par
DaNés 683, TR 11885 DY diRPs8IPER REE thed @l aRER 1o E@ﬁact the
appllcatlon of nultl?lex PCR has increased steadil
ovigesenpe opakseneelisleis agjdisequegcanorassagydhi st i cat ed
prinmer selection protocols. Different algorithns may
favor particul ar objectives, or nmay be designed for

pay!s. Put. No. 1SLUMEH N WhitH RiACPEratcihedA Y 3bferdnd€, discloses a
pr obl em of |dent|fy|ng primer pairs to maxi mze the

munethpfl dx drjedtionainddyping of FETVe Ia siayneizasl, BEOA DI wequeaces

be. NP- co | ete mati on al r thmt

oo g o iR ECH e PPe it Pt P Eb gty both
pr&ﬂ:@gémﬁlaﬁﬂ HRNGHdogémt HINA Sy RBe Thi, €6 Pk é%@nceTBﬁHPV in the
nmet hod of the invenfionis related to the pr obl em of

deﬂ;amgm nﬁgmﬁmattfrqobm&h@@mr@é@awf anpidrﬁqabgm avmciuctSh &IPV is then

o5b Sl B SHRY R NI s LS Y PR ERB G

n Luregfowsf DAY dthe Wypdispet e 1B idBAtiBR ;pfcsoets @R 1dsB@ i tHiPpitent
of targets. Mreover the design would take into

act® mpabln eofdidenttying pad d@ﬁftmﬁuwhmgl sRomCRvgslewye gacogenic

pé&%?%d?@?ge%%#oglﬁ¥¥ ﬁﬂ?gq§f§§§y3§Pg?g¢g63%ene

sequences based on consensus degenerate hybri d
ol i gonucl eoti de prinmers (CODE was devel oped.

Shérvarietgeiomsthers &rdieéfrqﬁ@g\hlglhrwk gﬂpes et BIPY bave been devised.
PRS0 S Pl SR R08 15 58 HQRERER B 355 Bhome.

deF ov@nipld) DN AGSRICANSEb6bniAaHaNES tblagsfGoRbEltharenes of
used in PCRto amplify the region between them A

COPRAItURCHigh sk rHRY riain bavst bepnprsppried i ithereitsaeagdiul in
containing a different sequence in the 3" degenerate
core region where each prinmer provides one of the
possi bl e codon
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conbi nations encoding a targeted 3-4 conserved am no
acid notif within the sequence block. In addition,

weacdt/oprdeoer in the pool has an identical 5 COREEGB2606/004266

clanp region derived fromthe nost probabl e nucl eotide
at each position encoding the conserved am no acids
flanking the targeted notifl0Anplification initiates
by anneal i ng and extension of priners in the pool wth

t .M.l ari i n.the 3' .degenerate core the .
{ nberdiitle R Tt Brldted Be Yot ie GE0T o 1Rt ok AU in patient
c ovaspibesu®.8) PAPNehUE19330! imdbipsrd&t Ghem %h?ef&ég&g.t U.S. Pat.
t Igf@p Once the prinmer is incorporated, It becones

t t

Q2d-» 1 Beompgked; herin dopplreferenat,i oapocgchises of PCR to
B I ' identical in the 5 consensus
cl a?%ﬁ?eag%lodne?&;t r%‘s %?II(I g‘v&l THE drerasiate0r MG cqnseRRys pEmers,
dubolloged biysgpingnisifiodnaknet o@@h&ﬁykg@fyé&ﬂc Dﬂ%%r%h Pfther
gy .

has bean{sedinthefiQId of Vviro as we
afdfPBR A ISHgf qansesus Prigiers ¢an beefood intJ.$.HRat. No. 5,364,758,

R oGieRE: prerafy Aol Jr aflae oL LS e Gerintetdo
THEheSo ciftroncqsrapg RO indonstsated heRISby AferdA®. i T yi ng

unknown targets but works with protein sequence
al i gnnents instead of DNA sequences. There are

NUFRE ' j t he. desi gn .of g e
cons eﬁ gkli% 5 g ege g@?ﬂ‘?‘g{ﬂﬁ rg%ﬁéirléb,qe’bﬁﬁwg H%b gs&éln(@’r hybridisptign and
disigral emplifitgiinrhyHhbrd Capaed Ve DigdeC@dihY) HEHe R Mis method
prob(le%gl}wﬁjg |den§_|_fy the best-fit priner set for

ef P fePPHfIERY inspblems tdye foetbat kightseqyence homology of
S e@HRNMaRSf thOPPS AldogRsPet ween priners i's not taken

into account: Another approach is the PriFi program
(http://cgi-ww. dai m.au.dk/cgichili/ PriFi/min).

Thi.s designs. pairs of priners useful for PCR

a%ei ?‘P@é@%ﬁg 31385% siiQds Qusisthok pdertassnansitde fior sensitivity
SQEMBNREEt Is | VAl - .1he program ...
B A op o1 e Bk B s % ety
pHgittogmely bpbridisatiingt Thkss pedtingfie@ AUTRURANE nilified tzeRbme
possi bl \é}edlggﬁzner te priner pairs fulfilling a nunber
ofSCRHqT: the npmbey of primagrs andthertpehaigyien of detgciony The most often
PRREAR I I fyLng I uences

o Ry e AR s PPl DT ME0ET G, nvo-
pNYl &P ANES SRE, Ligkandithe comcgptifiolPCR eRRYiSAS. The most often

bet wee dmers. The Anplicon programfor designing
PERP r({éﬁ‘g’ilgn ol ChiYPRe drey rSeBRRICe f SPORIkiCs Byjbrigation, sreatriction

Siffg d. ia@ir ant sapplication for .
fgihgg%mi%{s}g?hepog%{é?gn of gr o@p%%ecﬁ:ﬁ%i g)%’blgcﬁsfﬁyi r%PPA)'

s ewometies, butphielyy saquaNAingegiotier ineditdds ogé ugliddaTas emigtical

gro(gt% buz&fﬂg not ? Lify orthol ogous regions from )

o PRPTSs, ol B Lk Vaga pitin #widsoiapes AR aFe eharastssised

P by "BE iy ks . hha desi |

s B e Bt B otk Paf RS Uil B IR sensitvy,

t apepafi¢ityy afuther euplificetion/detectionl iofi gaidtgsest andieilso &S the

ng trai gh%for\gar.d rules in the literature. However it

i lfgeerﬁ%‘iﬁ OF §ensEDAReshFY ARl EREPERT or eseeabl e

i nteractions between priners and the conpetition for

anplification resources |lower the sensitivity of the

reaction and nore primers neans a |larger probability

of m sprimng producing aspecific products conpeting

further for the resources. The potential role of HPV

testing in cervical carcinoma screening is highly




10

15

20

25

30

dependent on the existing infrastructure. For clinica
settings in which an effective, well-organized,

woyoasms based programis in place, the i SSuePCE/GB2006/004266

whet her HPV testing adds to the existing program and
guestions of cost effectiveq]ss, quality control, and
added value to current practice cone to the fore. In
contrast, for settings in which screening is

nopex} fhaffllne PR 1 S I Neffective because of poor-quality
cytology or inherent limtations due to a high rate of
inflammatory snears, the nore basic questions of

s e BRintan\pabillonsvaok 1I6QIHPN - 18 ¢irai168d dokild Ve Qi Cl%a?rkéﬂﬁedictive

procedures become paramount. The real -tinme P
t eChH¥1 Bgyense fdr kigh-wsader essvighl kehions)| Sevierahmealdiam PCR assays

ex e [ {h both s rios, descri

abhoe bogtrat BRIl 0L Fuldly AR TR RS Fesldpsd4a)P e L1.
f OHPS6IE B, andeHRWS16 B6eRGR MThd hidhods Ske HRAYhIYEPES tPBerform
determ nants of progression to cervical nalignancie

( cHE)V deteghiondp gealdme dysy detastingranly ene galotypads tin.

di ffer between HPV types but the odds ratio for CIS in
the percentile with highest viral load is

s ubdentifitatidnl of HIP YN Afi@ipatibhits #th(@Rnile s&ireARMnElespiratory
8.9-153.2) than for HPV 3 1 (OR = 3.2; 95% Cl 1.1-9.1)

or PEpllomalosis weR curried gmi,using= SYBR® . GyeenTrral-titnsr ECR. The .
HP {r3ad -adibctive of, future risk of.
coriotioats js8a o Wlec BB AL LR DBl by i 2 real-

sqtimeRGR akavtionn] Howeser fflb&tnﬁrﬂﬁicatibmdlﬁﬁml@ Qiig&ieﬁﬁ from that
oad nore

of fer the. prem ses to determ ne the viral é

erEﬁ"F@“f Hgﬂlet Prese%itaysntignyible amplieqn piedaeachisdenger (approx.
Re | van s..over .
o5 bPEOLEETERLARY 5] HpetRUS! Al NI o i
aniei dri. Tl preferedibngtt BC15®bp 6RO dthetR1RIBE kthod is aspecific
devq{o ed which can detect nore than three hunan )
papit | r'@s dt1§cf‘|?f€§t1’i1tﬁ ite gedabPPonelighlyo, Whishmaeprsditates

ha t Qu: te. Cl . i mpor t.ant_.

e Subeat el St eyl P BB g o
papiPM typevio; Ude$6) 8,3 Quspd 3N mﬁﬂea%e&@@lbt'e@ﬁ-thél’types of human
accur.ate sel f-sanpled HPV test coul d have enornous

i nBIRIAPAGRS Indiplpes, bub enlyspe genelppe #ed t®esi bil ity of
eval uati ng wonmen who are otherwi se unwilling or unable
to submt to pelvic exam nations. |In underdevel oped

ar 8amildrly ethewswised airiethodwherd wasiiglegeuteuestetl headtioh veRtused to
prgcticg. I n areﬁs where organi zed screening is in

pl Seiect buman s papillomavises geaotResdai @ i gmarel apsnaete hHpwever,
re i SNB f conventi onal

sc%ggggﬁé andﬂgﬁggnﬁ§9ﬂﬁgeéﬂggro g‘in surveil |l ance or
the nonitoring after the treatnent of HPV-positive

cyt .ol negati ve wonen, in which fgllowup_testing at

s héPPgﬁgﬁF‘&a\Pél vas ‘é?eag% defact Wﬂd@?fdwﬁ RINA B seapHtners
Wi b ) : ¢ . Ul i ror

1 L0n SRR Sokp SRR 630604 Wl B8 B TR on
pr daja.dbie: mathbPUs¢se€P 5+ithi iy hangetimibeabtidth@CR), followed by
conventionﬁh and the primary screening market, should

sal9vErs-line| blgk analesy Wamssusedar the deiceiim o dhHdP Ygiypes in
S ' [ dely; Lrenen .

t cona ol cL Ty SR SRR R T 5%, SRR termined
t euhseodpegypnipidsgsitiverfod HP8/ typbs 46, 18,61 usirel 3RbY ladright@idler-
it is also cost-effective over other technol ogies.

the other side the real-tine PCR technol ogies could

boost the analytical sensitivity and nore inportantly
the specificity of HPV detection, providing a nore

solid basis of the inprovenent of the clinica
counterparts of these paraneters. Internal contro

adds quality
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control capabilities to the system In the
near - pati ent application of HPV detection the

woeal7/674s2 t echnol ogi es are the nost feasi bl e BOTIGH2606/004266

The near-patient testing would be the next frontier in
primary screening and the rgal -tinme technol ogies are
al ready attracted significant attention in this field
in case of other pathogens and coul d provi de added

V dhsedsrealitipe TR C8saySNEhé BPSEASREH PETRS béreratby aRfamplicon of
real -time PCR conpared to other nethods, as well as

t Ha0 fhpalength, prghlingehe apeligstionicddhe pspltiees probadasgdRnethods
' ' t ai . real -tinme detect]
of FeE g iR 80 oAk, BRI R B FGlpsoRh one

i mgdceibrRNt ati on of this technology for routine

di agnosi s of human papillomavirus infections in the
clinical laboratory. In the first aspect, the present
W\ r 0 Ctiyn res €1,
Y R OSSR A S S I i
nacide ampHficationb tais rtﬁi/is‘eﬂolﬁﬁhigbif@dﬂﬂétﬁ)n\/\féﬁiyxﬁe Sledestion. In this
cggprising at | east four probes wherein each of said
pPEBOECRH Sysiem detedipnap dredizing by reptimey corfaiming a reporter
S : O ' I V. |

o Efetel MOER' NORES eSS SebitalolHy Sishbl SEoRE! b DNA
stencsling @ restridtienalisgnrercobgiitibn isdijsate. O tie singleChttinded
acid froma P t hogen, wherein said probe is |abeled
vvif?ll‘inaat{‘F eS¢ H{I’ea’ﬁcﬂqoﬁﬁcﬂﬁﬂépoﬁﬁ ds guencheghdue to fluorescence
| REhagde %&@P eﬂrax%ﬂﬁ"h (F@T%.hﬁgvbg)ep N9 Yie SRl BREmes
to a nuclelc @acid from™a pat’hogen cduses a change in

t iscosp@ntet idet 2 dobable Atrandeidahiplicin) a résttictien end@hedpresent in
refers t.o DNA and RNA in its various forns such as

g reastian Hiieayes thedDNdc ligking a&p repaerpands iqmgpebeer, allowing
t . i . .
? hARARAPhuGRUEe B R10Rer il SRS B uvine p primer

napemfic fiinythe Bbqgye of hamampapitidma wiras (MRV3 &6 combingd with the
asToci ted with d%?i? sra%{]d i.ll ness. The_ pathogen_ may

g vabig Saeney drangich dabef and usefrie amphify B VAl ogaasitisiet DMA: iFhe
¢ i . . o
L R T, B AP B Bt Pnc B ot
t he pathogen is an organi sm associated with a sexually

transmtte [ sease. As used herein the term "organism
ads JERiaHEE dﬂﬁ?ﬁbaaei M §°rt SPIRNPRu dutifigetion ol bpgan
¢ . . > . - :

| PRRRGSRL S o AR i A S8 AL B0 00 b
ordgsmiteds Aagsaletime eRICRI 4dsaya feethmldetectiomnsid tjtadification of

di i ncl.ud amydi a trachomati s_which i.s

B AT t'ﬁ3cCITHSa' dr‘?ﬁa A i-§§@Pﬁ536 318 deriergs: Ths assay
i ' ' iom . 1 -
BRI FORRES Yt GBS Al i
pdppetettonand quantiftes cHPV36,asHocil 8t end wits (EFBAI& ahd was twere

o0 LRGP um e L sescclaled M U i

PreRioRs Rk, R HaRHoP 8RR dcHOIRV (lanBifies PV 33T hgs mBHhed 55,
is preferably used to detect the presence of one or

mend APV(EGEYiS, y158s -58) aridowhweitvedetedtbd dndf quahtifipd ogetiter),
RS NER L A

of any
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wboeo@iniesh r el at ed or gani sns”

organi sm particularly organi sns which contain nore
t han one sub-species, or related organisns. As used
refer to organi SMBCMEGB2M6/004266
are fromthe sanme class, genus or species, and have a

hi gh | evel ofgenetic sinilqgity, preferably at | east

80 %identity, nore preferably 90% The rel ated

organi sns are preferably viruses, nore preferably

hus@h apaiil) readionr 3 descts had uahtifidiethp aelesat pf efhenmbl single
has the general structure 3' - stem-F- HPV

c6apy @van (HMBScHomec sapiens1hydspwmethplibilme; gynthasey GenBank

B0 L0 ERLEREEE PR SAORESF s o

Stigie pRshes, reAdtionS REABEa §tEIBf saveh POR pe@site andthree probes,
fornmed by the conplenmentary base pairs, which forma
dend| readiisni % iseladesstwe R @rimers lsad sopipglcoprobehdde method

o AP Bt RSB, Yok Rl PER plibog TAE w84 D8 qply e

MpfbtRG P ohd) @eftion @itk ad | aG AT o865 Gefotppes tn the same
preferably 1, 2, 3, 4 or 5 GG pairs. The stem .
prredcsioabisydasgibada d hsergthed ecapmoiche useduas &l gewsial traehing to
ou xper i grent t . '

miles B BB Sl i€ tee BB, DERARE e soquence
C di&ithies befvadeaseasalybes drellBsitnpkidnsioatdfahe sdagtiad isaestricted
time in the absence of detectable target DNA, which

s dumisingsequpragdIoHitien BeBYFeB BPNQTHRS- of t he stem
StAUGtUhSa @}C atﬁ%()'a@{el:%orp 4&d b&ﬁzﬁﬂ?@d h Sof %&Bg@ﬁib‘l Human
beacons heed to be used to opti'mse the reaction.

Baagillnavitus (HMNOewas pesvdolsdt devalogidnby epingxthantiorescent '
mul ti plex detection exerted uncontrollable false

arf¥onpslease #ani Ghammethashéy pasedser the amplidicgiien of i 189-bp
h 't' .1 .
¢ b oy ol BRRSE Bhutl Raclg REnt/ R indi0 PCR with
" i trpespedifin grdbebddr HRY typexdl 6)ei8eBh, 3% famds3S dhemeolads can be
pai r of |abels which, cooperates tX\(irth t he ot her ofr t he
paised eparpEly aibe|cembingtiont bR oAresPIBRRS R a5dn T hp gsthod
I ' LL.ty, such as when the probes
hg’\gg4 grsn?g(?ntc% g%%@??% egiége%V\hen t he probe hybridizes

to a conplenentary nucleic acid, the cooperation

bet ween the | abel s i.s di m ni shed, or  renoved

c ofypptietegy forBumakpanilemanEIssloterbian apd GrRAGEPIR St Syby Green
Th t 3 ®Ed. Th
¢ e R RioP bt RIAGab P ol rCHOE RS hisE Belh ARKrBta. The
c ongshy nEcbmplistes yereth BIPV detectidieby SybrGeep reparting of &{PV-
[f_is not _inportant where the | abels a tac

or BV mplifs and Beargehin of ﬁegVﬁawr%Véiﬁ% bIE s SR -
.th%’p[@bea hagfygess§ iy ”}egﬂﬁmeoxﬁt)%ﬁfﬁ} RAcdL PRE Phd1@Ro step
i.e.” stém [oop’to opéen. The change in signal can be an

i necdasiaistntiseodiffcrantiy datichied probévalar beagons e onpBER reaction.
position i.e. when it is hybridized to a conplenentary
nucl eic acid sequence, for exanple when one

In %Bﬂfé?!rHchF&‘ s Hy6 rl?e'%ﬁsdésbx‘??eif: %%ﬂegéﬂe@a&tﬁpvs 84RPFbbing
interacting I abel. ternatively the Change in signal
caflubeseent prineagkeown asiSgoglionnreha tiigtupe ob 8corpidng wasaised in

open ,position when it is hridized t.o.a c l.enent ar.
CEPuREotan i ot denrial PRSIt E CHEE | P TERes 1 was
interacting | abel causes a signal to be emtted from

the second interacting signal. In a preferred

enbodi nent the interacting | abels are a FRET donor and

a correspondi ng FRET acceptor.
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woaswdsmeot he fact that when a donor and a

FRET technol ogy (see, for exanmple, U S. Pat. Nos.
4,996, 143, 5,565, 322, 5,849,489, and 6,162,603) is

correspondi ng acceptor fluorescent noiety are
positioned within a certaingdi stance of each other,
energy transfer takes place between the two
fluorescent noieties that can be visualized or

Obb&yible SR GatRteth abdiepsusl YRt thitnkefsbledAn wimglt Sesrpion, to
the FRET technology format utilizes nol ecul ar beacon

th mmzsgyeltrxycﬁxff etcabHPVremplicosankits #ra Eipseae §r<}9ﬁ yje that can
BRI IR YA L o)RLSFIIBG, 05E 10 S600A Gpe e

f heeé Q&L thisitedyy (F6,ar1, a6¢ ept3lr 38| 89r4ss Sens6)nThe pyimer
The fluorescent |l abels are typically |ocated at each
eRequsce RE eRAhoPROTPING it BPE sPeditie A it oewAd RbHY sgusseguence
pr. I|g C t
é’gg% g as r 85%”: ?@ér gﬂ%JI— %1@190 29%6%? & la&?ﬂa n?tfl&i 'ieaches a

I @@téral @éte&ﬁ@rﬁ Atbdiod ®t détedtuthe prevensd bﬁiﬁI[W tahdra tylpe spec1ﬁc
probe, both fluorescent npieties are in sgatl

prdstachiprymeher ushé tprighe the positiye| pmnles. Thrdogs not solve the
%\}')ﬂﬂgfnz?f s 0RehiBe Wi 'itﬂfl%@%x&ﬁ gl'o%'eg ic@iS1ehds & lpI‘(JT)% Cross-
enotypé nucfel ¢ aclrad), t secondary structure of
t freacmv@tbelﬂ Ricrlihs meythcichvaid dsig d¢fl mngtipkgeobesnniont irestion.
beconme separated from one anot her such that after
ex0|tat|on with |i ght of a suitable wa eIe

apditisie of CRnebased s Y y sletestignt mgsh ‘9 mee rrgﬁ](tlme
t e
RIS e, e S o
ar@Pﬁ%ﬁesB@megmac ciaphatoabiayor €3l@Ont tariasteses,the  human
"corresponding" refers to an acceptor fI

ug%ﬁscenﬁ

e OTARNTUS JOath 1k A ICRD Forapse SRECURSISH Brothy Gealtigsst CReassays

ex { (o) t

R R L e g A R

acag@aérﬁéntfﬁdu\@é&iﬁﬂﬁm asvayetyd phie GRSy PERAEIA] shnggwtmg that

| east 100 nm gr.eat er thnthe ve maxi f

t Hile dgitqrimagthe 1%}5%%‘%% O qyaRL %ﬁ!‘? &ﬁ% Ao b Veri1 and
[ n d,at er

trangger can géq%%%dggg% %%grga%gﬂgégnb?FFﬁgpggcg%?mgmmc

d oqentitative RO detoctimpthe tive SIPAf gergdppesadtlayinahosen f or

(a) high efficiency Forster energy transfer; (b) a

I arge final Stokes shift (>100 nm; (c) shift of the

enpgadd itha! 4R nﬁﬂétﬁb@s' e into the red portion of

th Spe

um (>600 nm; and (d) shift of the
enmi ssion to a higher wavel ength than the Raman water

fluarescent eni ssion prodyced excitation at th
doRBRE &Y AP Gk BFREaro Geitotesrlisns, Rungy papifiomavirus
I HRUERGRIY nfBRicBley e%:rh Ql‘fcléil? QRNmbRLleN@Roling a ﬁ)ortlon of the

excitation maxi num niear a laser line (for exanple
HeLil poan Eadmxgmmmﬁng; rfoncxamm@ra 4@8pvie) prcgrdtmginch as OLIGO

o GMOlRF e, TeTas, os Cae bt ol bl oS dbropriate

fex Blab@bd efqt}ép@&ﬁ%dﬁ%l%tﬁe@ QrEREN KRN FHNBoFCAEIDn the art.

| uorescent noi e A correspondi ng accept or
fluorescent noiety can be chosen that has a high
extinction coefficient, a high quantumyield, a good
overlap of its excitationwith the em ssion of the
donor fluorescent noiety, and em ssion in the red part
of the visible spectrum (>600 run). Representative
donor fluorescent noieties that can be used with
vari ous acceptor fluorescent noieties in FRET
technol ogy include fluorescein, Lucifer Yellaqw,
B- phycoerythrin, 9-acridinei sothiocyanate, Lucifer
Yel | ow VS3 4-

PCT/GB2006/004266
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acet am do-4' -i sot hi o-cyanatostil bene-2,2'-di sul fonic
acid, 7-diethylam no-3-(4"-

wo2oi7hisowy anat ophenyl ) - 4- net hyl coumari n, succi RCTERE2006/004266

1- pyrenebutyrate, 4-

acet am do-4' -i sot hi ocyanat o gi | bene-2, 2" -di sul fonic

acid derivatives, optionally”substituted pyrenes,

ant hracenes, napht hal enes, acridi nes, stil benes,

in : . .

t It RS BRI R et O PR primer desien,

ni whishdaze Rdooa tundbetiofizaftwese applivatioss mesd hbablaninas and
car bostyr%/I S., gll;l h¥ri ns,, salicylates, anthranil ates,

az (TS €% eBé’P{)g &ast dyamig prrggamping e mulation der fiestingns,

p [ ] e .

Cop e D PR TR hae O B v cloBRA TR Stion of
c ambHiplercBCRhaa dnaressed dtehadityooved theqmstiilatade, yeduitlag aives,

s T T ——

anbHAsaRt kbaneslo ' ' aﬁg&&&\hﬁ

a%&anﬁ de_sb;; lct)ren?%{ l{)Jér)n@ég ﬁ;&% g{f %3), eact I):‘:c\:/léno&?‘“gg pia,ltforms.
Te ne e pioblerd pé sdentfyihdyrdmer RS tDyeximPleaha dyes
and %Oé)LE’Y g%{eﬁ. Repr.esent %téi Eﬁeﬁﬁ};&ceptor fl uorescent
rofB{HPAEIng Iyetiof *hﬂﬁ%.'ﬁéﬁsaf/ s opIn e be MsFemAksice AR
Us@hrortiffakigf alderithdr (F-ipghut -%ngi

640- I{Ehydrloxysél?céi nitm' Egnglga??r%ltbg{éé%@%%% 5 le

( LadghesSingl modvisizRednsiGintPhasipen passedictie) ,  cyani ne
dyes such as CY5 and CY5.5, Lissam ne rhodam ne B

sul fonyl chloride, tetramethyl rhodan ne

| SPRn@MOANFBoe VRS s R8latd k$ HeHrO¥A G dsigning multiplex

er%t hrosi ne isothi ocyanate, fluorescein,

di BERyAseayet partienlady ferdesigo of avmseosusqirinesrs.CHed geneml of
Lant hani de. i .ons .(.e. Q. uropi um_or Terbium. Donor
ool b ol to Ao ieB R s e ob e gpus
ex@rgdk ithf e DHrivabiesiils WarFhe RESHEISMELde RNV i
or l;glbh:rm C_h?r]% cal Co.S (%t. Loui s, l\/bglfgl)e. %@é%%‘?egge%bspgn
t hwoalddalp mito adogunithe desigmmilest of maltipleyRER hesays dswelbed
herei n.. uencher is.a noi.ety which decreases the
fI%’%?F%@Hg’é’ LRIERHS BYPERAU] yor escent | abel . This

i ncl udes conplete and partial inhibition of the

em ssion of the fluorescence. The degree of inhibition
i sAmsttiqulsappegach 4 ideotify distantlyctelaterbgéne sehjuancesbawad en

ca t ed once.th uencher i.s re Io! e
B G T R )

C OdS/ie Edpe 8 OS 18Tt &Igidrﬁrdiﬂ:p%dteiﬁytﬁth'lﬁgﬂ RYeRb€RY¥hservation can be
naphthyl s, anthracenyls, benzothiazoles, benzoxazol es,
or repeasontad s wagarped placknebmuliphhaligned psoteinsgshudrmbenes,
ackhey il hen i hdol es, benzindol es, .oxazol es, ..
2D BFISEPs B R Bonl AL e R ale lock 8% ca n
4- POR RO arkplify fRhegion Def@n thetn. A ECHEHOCY@R iptBor consists
car bocyani nes, carbostyryls, porphyrins, salicylates,
anefs el of psimezy eachivestainies y Hefesent spyudndé irethe 3' degenerate

quj ' u in ol yazai ndacenes,., xant.henes,
e 38 r6 B R e BRo B8 PR R R B ERRE
besurpbianidBreeding @aileel 3es coéA%dM8Sino acid motif within the
4- bor a- 3a, 4a-di aza-s-1 ndacenes, fl uorophoresceins,

r hisqueRssddock: hp addision,zaeh priwgry il the poplims esdééntisal £AM) |
5-(2' -am noet hyl ) am nonapt hal ene-1 -sul fonic acids
(EDANS), anthranilam des, terbium chel ates, Reactive
Red 4, dabcyls, nitrotyrosines, malachite greens,
Texas reds, dinitrobenzenes, ATTO dyes, EVO Dyes, DYO
Dyes, Al exa dyes and
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| ahere gpacifiteseqysnsecblpgksifre ugsdite achigye ¢ffigisn

BODI PY dyes. The selection of suitable pairs of FRET
donors and acceptors or quenchers is within the

wenowostge of the skilled person. Cenerally, weemdH2@06/004266

FRET is detected in an anount, which is statistically
different fromthe anount qﬁ FRET in a sanple | acking
t he humanpapi | | omavi rus nucl eic acid nol ecul e the
presence of a human papillomavirus infection in the

i RYhnswAllarap régloh dativsl frohiltid MbSirbIblOfudloRtidera0bseht 0
the nucleic _acid increases, the di stance between the

d Pasition gacating fregonpsv ed gmingragids Hlaskingdhe-fggeted motif.

B0 SRS 5o NP O v

eths Mo tiiladtydinfthe s ‘addge e lcerablihe Biugd) ta@nplaleeAnfealing is
quencher is used. Alternativelg there can be a

detablized biyrthe i epsisensus elagip which natielly mytghes tamtarget
YRR e LR RS SO SRR e 15,
f aubsxgaen eaplFication evclen Batausg alt pribleroieddaical in the 5’

m croscope system (containing the apﬁropriate di chroic
niopesnsuhelamplregies. they alwill nangahat high srisgersyt dwHigs si on

at rij . i .
RSP RS TRTRLAB PRI et iy e o
t ovitologyl @twelk NEhe¥pproadhsik diffeeet flvgn drrméethdd ofithevintdntian,
argon i1on_lLaser, a high intensity nercury %Fg),grq
ﬁ‘i“ﬁh 1cation of

[ ' j.aht [ £ :
exisHE fefucrcal IR ERoR BRlsRRh ks foP A
acmépb@h tddgeisibes oenlts with pidtes sequengs digmadityinatehdofhBNA
to the probe on the |inking sequences. The donor and
ac¥EPTFS-f | uor escent noieties can be attached to the
appropriate probe oligonucleotide via a |inker arm

The I ength of each linker armalso is inportant, as

t HEhdré atcatungsross methoda tiéadimp wittethd idssign o€ chesensshileg¢rerate

donor fl uorescent iety. and the acceptor fl uor.escent
roPIERSES, BHdhYerperrlrusy Gitfigasalage 0 ARIVp 5?1}693@ g
th N Ny i1-Seel i B, s :
(AR D VR B b e SO el A ARl of
mothe trglatet targetneeaénces. Coopketionbatwesn fpriomaraisoat t4ken frgo
about 25 ANG The |inker armnmay be of the kind
de¥€P¥ed in WD 84/03285. WD 84/ 03285 al so di scl oses
met hods for attaching linker arnms to particul ar

nucl eotide bases, and also for attaching fluorescent
noAebthesapproachl i itheePrilirproginm (htipHeginwstw. Haive. ag.di/cgi-

© et e T oS s Sdinagta st o 3 Cab R figpfon of
tr g{hgﬁii& TRdA Gh S6R3E Witrt PAbr §ehu€tﬁﬁ iR RhAGHZ R itk bihilable.

nu Ic acid fromone or nore pathogens or organi sns
as$he paigean widrks withexwdiphmentremNA tsequendesfrage under

o i a5 PSS B

bepueePpdiReMIAITNL S RS 8f Yiteia, 306h ﬂié@’clfegﬁirﬂ&js Have a high
contal ns a sequence that 1s the reverse or conpl enent

of ptobebidithef arplifysngsertmlegous ngpiences iy iothes philogenasicallie
natural interaction between the sense and anti sense
strands of DNA in the genone and underlies the
configuration of the double helix). Conplete

conpl enentarity between the hybridizing regions is not
required in order for a duplex to form it is only
necessary that the nunber of paired bases is
sufficient to maintain the dupl ex under the
hybri di zati on conditions used. It is often
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desirabl e to have one or nore nm smatches between the
sequence of the probe and that of the genone of the

woatdtogewsy This is necessary to prevent the foPORIGB2006/004266

of unwanted secondary structures within the probe.

Thus in one preferred enbodinent the sequence uni que

to the pathogen within the Brobe contains at |east one
m smatch with the genonmi ¢ sequence of the pathogen. .
Sui.t ahl e bybgi di ' i ion
R b6 beEd e Br e bR R ot ot
Obggﬁgﬁ@gn&&QSDS at 42 C. (for conditions of noderate
stringency); and 0.1xSSC at 68 C. (for conditions of

hi gh stringency). Washing can be carried out using

0 . Of (oF (o [T RY ' ; DNA
b AREHEn AR EORE dEh iR FCIERmEls FRTEnad eldePs o DA
MisByicRBessid airhilartthethod. ditte hbsttimgordiapplication for Amiplicost is
the washes can be repeated.. Cptinﬁgﬁcong'tiﬁgﬁ Wi |l |

v dhe design efagroyp-spetifis iR arigep ¢t E3f AP t)’ 3 ROV Isgqmgom
pers ' ' . Kb

F R TR YR Sl R ST s e Rt
f upkdrioatic gfoupheA grinlthe coaperaiomriphweednimers ives caahtalen into
used to identify the presence of all sub-species of

t scP#thogen, for exanple all HPV genotypes, in which
case the probe will have a sequence which

wi |l hybridize to a sequence froma region of the )
NnuTheeidesiani of whipdificationi hétjorc priseery cdr bdatention by | targeting

sub-speci es, such HPV genaot ypes. robe ca .
Sl ot 0SS 1B i, AeREPR G s in e
9P YRESHOKENP iR iCEHRITY 4dcdpted RM Ane Snfbresdbable fritéiictions

or Tow risk genotypes or "others. The sequence of the
prisdrerent Ipkintees ded ithe edmpetitouifon kpplifioationy ssphises lower the
probe, can be_desi gned to detect high risk .genot o1
whicoRtH o The Teacipaad gaoregimss mags ey prlybilicy of
56,1 3imi i loihi BQcoRpetig) furthet £ thd RFdurces.
otﬁ% §ggn%P§§§§#@$€%se %?ghﬁefe?rgd to as "risk group
probes”. Alternatively each probe can have a sequence

whi ch has a high_level of simlari to a variable. ..
FeGhemomial G of JObY rriingatobspiet bl Rt is nighly
hyﬁﬂ.‘;e‘i’l‘d So?thy ekBtidg NnbaGter@e! Wof rliidah @bt dhywhich an
Such probes are called "genotype specific". The ) .
ne effestivep fwdlhergtmineh gapioky draaed puegrampis- Bpplicei the issue is

B Sk L
toegtggti\f%ﬂe h uegﬁ/’ lbhtk&Id aNAddeEh e IIPN @eRak YRS e6inkits the

probes pretera conprise a sequence selected from )
SE@ren ddBBast3Brisettivs oy wBEt) sceniggds namistent,qras ineffective

These sequences formall or rt . L equence 1.
onogest o e e guiomr lpteaf lipp el  BERFF bish mye of
| €35, hQWorPSRABSS, thRMBbRN BRIy qiestidfh ofl Ser@itival§), specificity, and
di fferent probes.” The probes are carefully designed so

t haimplivétysd qesting @ragsduegs heeom¢ paragpent: | oop" of t he
stem | oop structure, not only hybridise with the

desired sequence in the nucleic acid to be detected,
butTRGchiG¥e BORRERLIN6S) SEGQTERANs SWHitlCfulfigndeh exceed the
sequences I n the | oops of other probes. Thus the .
sequguicmsenton hdtle s¢eperiopdescribed abrvepAaiseent stusly determined the
generally not just a sequence which is 100%

conpl enmentary to the sequence in the genone to be
detected. Preferably, the human papill omavirus
type-specific probes can hybridize within defined
type-specific regions, preferably those conprising SEQ
ID. NOS: 53 tol03 or SEQ ID. Nos. 105 to 117. In one
preferred enbodi nent each probes
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conprises a sequence selected fromSEQ ID. NOS: 33 to
52 or SEQID. Nos. 105 to 117. In a particularly

wonef7asted enbodi ment the set of probes conpri BET/GB2006/004266

5' TET- CGGCGGGTCATCCTTATTTTTCCATAAGCCG Dabceyl -3

5' TET- CGGCGGGACATCC ATATTAGECTATCAAAGCCG Dabceyl - 3

5' TET- CGCGEGTCACCCTTATTACTCTATTACAAAACGCG DabcyW' 5

, TET CCGGCACCCATATTTCCCCCTTAAACCGG Dabcyl 3 ,

5 ‘athiotinCOXRVGHEAA qeht high&lék HPV types as

AT BT RIS PP S A AGABEINE (415 (1 Tange of copy

e

5 1EMWM%EMMTMAAEWC fcbr -lBPV 16 (OR

O S A N R T - .10 o
I B R ) o

o NCAL AV SRS B0 dmetmgalrs &'e negative for
5 FAM CGGCTTCCAT GT TAA bc
5' sgm@@e@mww Dabe 24 %w premises  to

=) dﬁ%wcﬁw&m Da%g%w de%ectmn methods.

5'Rebbiiae Retolddyl Dibry Stwoalesdwantages over the ex1st1ng methods.

%%??Eé\%%fﬁ%f hEGHRon A CEHREHP , Peleg ofipec e

b%eggl 1dhrbah\ﬁgt \éﬁt?ﬁére thhs frby hurﬁiu?‘ Baf OHBYird t9H&Sn one
e use

can Preferably the set of probes contains
moegstioha Alsm enct ypthodf hasi lxlcngdeo'akn)ppd ds«b) aletenh elimicallye #uportant

YBRun b h e £, kT Te-Be dR il Pitses in

p%{gﬁg lﬂhﬁ@%é&@nthe presence of a pathogen, such as
romeither risk group can be detected.

Al ternatively the set of probes can conprise genotype

r Pahpscdebdranp P Y leR could BnRmornay GuftGrgpe Sten a
art@stac{ﬂené apehd Sdsitiieh of Q@alﬁﬁ?ﬁ WotRhaetd 48 okiPRise unwilling

he i1dentity of the spe I C genotypes present
c anr unebletie debmitio peldic @mnmatmnprhstmdeﬁlemloae ket fhigewould

b | f d.
o AR BBe iR o pitFe BT o, fhed METR, fifihized
t h@rd@ldd ﬁgntﬁz[&@ e SHnSplRig Gﬂﬂﬁs Qﬁ%ﬂﬁm%&lr @p’jﬁ@«ﬂ:hrféﬁ k&iching

aci d nolecul € formed by one of said probes and
c cmpinenmhomeﬁlsn m@ h@vecccmpnhml sireerdng paelsa mym lagole in

AS ea‘r‘i %&fet ‘%{h ﬁélﬂggﬁ?ﬁb ﬁert ang,efnt {Jq% ﬁ%ﬁ lélve cytology-
St ﬁéga@ie@ WS i€ “ﬁ}ﬁé}ﬁ fOIRMEGH t&tihe i BHoM® MnteRAIPIsalke8ed. The

and the conpl énentary nucleic acld obt ai ned fromsaid
s amM mlﬂlngmpmmh ovitheresi-pptieris desting wepathilitiesronild jngprove the

PaL hogen. O1. ENRLHPS BE S50lng B eRsndlet ect ed.

A HPV test, which targets both the conventional and the primary screening
market, should satisfy all of these needs. Real-time PCR technology is
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wgeoriogpes from that group are present.

For exanple a set of genotype specific probes for a
certain risk group can be used to ascertain if any

tenperature can then be determined to identify which
speci fic genotypes are pregl@nt. The net hod of
detecting HPV types individually can be perforned
after the nethod has been perfornmed to detect human

PappdciOREatitabie tbaltieYs tHESH BiqRiremes AeiIRmoRgicRlNCTRE Bibrent
with the nethod to detect hunman papillomavirus. |f

msieplidiareidhe teshotlegy belps taredueripfiasimatirefoerrigss gndyid is also

aGur Ry et PR IRErBR el om0 PP 5l 2om
C @échablogheVehld Bobst the WnalySicAMeenBiRRS Sand! BokeS ﬁ‘?or&ﬂﬂy the
wll emt at a wavelength when it is hybridised to

ngpeafieittaef HPMV deteqtion, peavidioe A norgsolid hagje of the improvement

di sti nguish from both.t he probes if,sqluti s 4 €, 1
6t PO Eat AMmEbh S e PPt b0l migSqatio
S%@ﬁu@lscabaﬁﬂiﬁ&yt(gﬁagygt@ﬁ) and the other probe when it

is hybridised to the nucleic acid fromthe pathogen.
This allows the presence of both probes hybridised to

t u i C .aC] . v | i ' .

8 POGLFUSEEL o Pafi AR A58 oRind PL AREes o
dithé slosthfeabibleasm@ivhb.Mhe rashstiert Gstiax arquldbd-Re hegofiontéer in
whi ch are excited at different wavel engths. This can be
adinearE d Seiperiag nandy the e Fealrtimeo ieshnalagings agy already attracted
| . €1 S,1 . . . .
oSt B Ao B i Sk SORRLSp ARGy AL S8 L0 provice
| alddbd vhlses Blpractitet 0 t he person skilled in the art.

The nethod preferably detects the presence of four or
nor e pat hogens or genotypes, utilising four or nore

pr )L r t i

P chersE e RhARHy P eoPLRREPCR CRRINNo 't sithid, oo wel
dedfsi thedfdangatimpiovdiienls providestt bpgealstiabl BCRr molutling sample
ot her probe | ocations. This allows prghes |abelled

wi qontainfaertaard gealdimg |dsfectipn &fathe; Agphtied nsodyst dpdicate the

pr . Y

DB gl Bngie Gt B Rorlol ok A bl o7 Hhfhan
di gipilighdvdtusrigfettiensdh geadlinicad tiboedotyy each probe.
Al'ternatively the probes can be | abelled so that

di fferent signals are produced by each type of probe.

T [ | : n ;
pods ) S1sE SREL IR0 phésohe HRGRIGH PRI, pRiRNBF dRboting the
argasezice af pelgastand pathygaf cdinsising satttadtingtaanicletaacif ebtained
utilized in the production of arrays of_ propes. of the .
priée®rit SHRRE AT A 504 GOTRRTI G drlegst B e Wheitin sach o1 said
S [ . t r i [ f

R SR P E R oo R P Pitogen
t aflapdkted hysfong onfive paist of cumiplemantatyi basesyollereihaniddeaenform
probes in one reaction. The pethod |ncludes the .

5 of S GHFUGHrR B HBe PRSI o ls YA OTe nf riRFIE (gid from
Se . .

o PHERER, Sihdatif 3% PRIE s AR il R S B HcARENR and o
cosgeuhe intprapgn@dated shahl that byfplidinmeptefrsatd/ probk 6o Rr wmdeid jacid
and addi ng bases, preferably four or five bases, to

th O%Pﬁﬂ%%encﬂauffis angg g ‘?Fﬂggﬂdg’,tecf‘eélnderi ng themto
be conpl enentary and capabl e to form doubl estranded
stens involving exactly the two very ends of the sane

ol i gonucl eoti des. These structures are generally

call ed four-stem nol ecul ar beacons. Additionally the

mel ting point of the probe sequence shoul d be higher

The nMePCT/wB2006/004266
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than the nelting point of the stemstructure, when
nmeasured at near equilibriumheating and cooling

woab@asiébhe f our base-stem nol ecul ar beacons aPeT/GB2006/004266

gener al | yadvant ageous over other stem | ength having
shorter on-off rates than tyge | onger stens, and having
hi gher nelting tenperature than the shorter stem

nol ecul ar beacons. Cenerally, the nmenbers of the probe
m xtures hybridize to the anplification product wthin
a certain defined type-specific_regiqon. The probes are

;Am wsgr| t;mlab epycdgic mdh rafeoitoPNA @88 &N Anin ipyaiaps fprms
%ggﬁ e

Wi ﬁ% a cor re’spon [ ngAaggee P%?wﬁar%%aégﬂgﬁs@rélgfth%@%%x:n?uble

mairgided. | n sone enbodi nents the donor fl uorescent

noi ety may contain a specific conplex of fluorescent

dyes i ncluding so called harvester dyes, to shift the

fot fr.:the:
LSRR, AR Sl Sl R iy Bl s
f phydislogy of i deimal) eliae chisagot Beasguichtdneith daase amdellknms The

change in fl uorescent resonance ener transfer
bé?ﬂﬁ@ﬁnPﬁ@*ﬁﬁhﬁﬂmﬂWGﬁ%ﬁgbéﬁtHﬁ%@@?ﬁgéﬁﬁﬁﬂﬁév @% gml

or, i ety € n
LSRR 16 ARl RSN LI, S ARCPRAGIETEE o fibre tber
papfdctaysmavi rus in the biological sanple, while the
absence of FRET is indicative of the absence of human
papi |l omavirus in the biological sanple. CGenerally,

ey DA e AlbOhditis MR sollckifod WML RARR fansmitced
f |diseases cAst uswli dbyein Tthe 1prmstfmgm1sm atsselatbd wfitht ke sexually

bound praobe is detected by vi.sualizin
OGP G e Trria o CRDB R e oL Eapptigpts ffering
QUEdif lﬁ?é’ selbib®) GaAERttedRisels¥: B RﬁEQ@f d)rg@ﬁﬁémh tass%@ﬁvl:et@lew1’th a

detected by dquantitating the F referred
ersbmﬁllye irartshatted c Hisease a(ilhailu@bt@hlnmgi’dzfar arwcaizomaupl avhich is

lifie rioy to bpei contacted, with
r predat egr the FhiBy dfon o NEITHT TG BREATRFAE SV @gﬂlﬁ‘» éasosﬁied with
SGoSbrfHNRa P BleY RN @81 itk "(HQV?;R\QHECE RSRssoctiied V}/lth genital

anpllflcatlon reaction may see for exanple
U.I8rpeRat BunsnNoappillong8acus %hlalm ds 4s®831tabszJ1thagmtah miagts and

VP RPonis Padi GoRioh s oS ORI Ut KRB nphe SEvER s
E rEfe?e[bl%(aperlﬁs SR{dré q;ré'i%falggwa habes Eﬁaﬁbmonﬁﬁﬂ’uy C(HK’V) The

can al so used when RNA has
| smbthbédlsapx:efcmhlye ezl to prle@efcerthbl sregance evfe pge or more HPV
transcription, to cDNA. Preferably, PCR is carried out

us¥gPaYr DNA pol ynerase, e.g. Anplitaq(tm
(Perkin-El nmer, Norwal k, Conn.). Taq pol ynerase can

al so be obtained from MBI Fernentas, Perkin Elner,
Boelthd)u@ethelvmﬁwéi of thedpBeaitrinventiont yelaiemte theadetection of a

equi val ent abI y, t her. nos ase
roipifEes, LG FEOao0R fife PP Ua i EARs of any
I NS BikAN patié@hrBSorghdisrhd BAidH échtdih aYote thAPbYOBIAGR cies, or
x? elt aP Viro %étlfwods 77(1): 37-46 (1999)).
tehte:datqrg@lgms tAe tanqblhefem,at'netaﬁec} @égﬁtm&mﬁ" neeferbte organisms
i ma, et al n. e 2441-
(TBBSP. St e csplhg iy, ey B petis Bt 1245 &6 Jpvel of
332 (1999); Gut et al, Virol. Methods 77(1) 37-46
(1999); Predhonme et aI, Leukem a, 13(6): 957-964
(1999)), in which RNA is reverse transcribed into cDNA
which is then subjected to PCR anplification.
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As is well-known, PCR involves the extraction and
denaturation (preferably by heat) of a sanple of DNA

wOaoo7RE69 A nol ar excess of ol igonucl eoti de pPCTEBR0G6804266

added, along with a pol ynerase, which nmay be
heat - st abl e, and dNTPs forzgorning the anplified
sequence. The oligonucleotide prinmers are designed to
hybri di se to opposite ends of the sequence desired for
aphdiici SR, ptdflertbls dtiléast 30 Pdiddntiy, Aivpd pleferaidly 30%. The
t e pol ynerasSe replicates the DNA to produce t "Ig&g
proaiedt sorganibingh @ gi preferatly ¢ Harvses paprey e PESHFARY s human
The #otaI.DNA, whi ch includes the two | ong products
aRBPIRBAYBSSy i gi nal strands, is then denatured and a
second round of polynerisation is carried out (for
exangle, by lowering the tenperature). The result of

t Hack of thedorplrsmaeferably: bag the 2enqrg)i HAFES r ands, the two

| ong products fromthe first round, two new | ong
products (produced fromthe original strands), and two
"short pnrodyehs prIgpVcethfldmentifechwnge pRodiah's: S'These
short products have the sequence of the target

sequence (sense or antisense) with a prinmer at each

end. Far, each.addi .| I Lfi '

mlisel 1o PR, BB soBUBleES 1AL At e cbfomentary
I QeReerier® €l GonParkiiBe dast paiatenl and senddbetsamhetern’ are the
nunber of short products equal .to the ngk%f thgilgpqlr
argquenses foymed dut the complsmeniars basgpatp,phigh Togg a doubleshelix
previ ous . ' cl ' ' indromic.
TP HoLT s 15 doRiC 1ERlC SRuBhiETiS freliritly palindr

al ThdWre phefedisblRdbas@Dat €al)Badbaflthe (idR2 he hgyeawadking up the

al, Nuc. Acids Res. 18; 5419-542 990 r th i ke.
Cotiemriirefigrably compriss pg@rﬂ?é‘ﬁe%ﬁe?eaéﬂé ﬁogeé’ %r"@ 566 pairs. The
synt hesi deNA synthesiser, e.g. an
M%F‘?@%é%?ag)@ig%%ﬁes?éﬁl%g,@é Eg}st er City, California nodel
392 or 394 DNA/ RNA synt hesi ser using standard

chem stries such as phosphorani dite.chem str, lecul
( Blicengomnacd yepur PERFaRR B ths: o9 bate R -gmgagleculer
USLERLEN bR ARRAR0wAT A8 Tondd 1aT3Re. HARGRRRASID]fase
49 . Al n

ernative chem stries, including .
noBmpHEfitktihn siaek boaetigednise shsehceas! detotaiio kgt 13NAe which

d ph h i dat e, | b | d [
F haeontie dRpURI o GconT G PE e b EreRien Qs aTely ye-bse
oli,g0 QH:% &%ﬁécﬁﬁz rl])gé&ng ‘Hee@govﬁéf ﬁtﬁﬁgo fiffidcefle rddtfion. Beacons

preci sé 1T engt sequence o primers will
depetid lemperhetetrar doth pinl wingtipbnt iad moiltiplenngéte¢tiond exerted
Pr ef er abl the len of the rimers is.iin th
et ble s SPBBERAIS HRRATOMTST SHIPREY oo pirually
ra g% 13 t18w3916ﬁﬁ1g2§: IeAeRL I eBe uksMl ¢h aBhMimé Nenplification
production of the anplified nucleic acid is nonitored
conedchivnusl y. As used herein "nonitored continuously"”
means that the anount of anplified product is nmeasured

on a regular basis. For exanple a reading can be taken

af tf. {hif 'fiﬁﬂ’afakﬁﬁg%ﬁefri GRLEQDh&YE] Rferdnd ddesPaTpaRT of labels
after every one, two, or five cycles. Alternatively

meashitle weopaaich witle therothet offtheipelri off the lsbelaudhis cooperation
present can be taken after a certain tine .period .
o e Ehen B 1T B T QEEORUT: ot & R g ave o

process to be nonitored in "real-tinme". The person
skilled in the art would understand that the |evel of
si gnal produced by the bound probes will fluctuate as
the cycl es passes through the various stages of

anneal ing, anplification, and denaturing.



Conventional PCR nmethods in conjunction with FRET

t echnol ogy can be used to practice the nethods of the
wonvEsien. | n one enbodi nent, a rapid ther nDCYC&B2006/004266

such as LI GHTCYCLER(tn) instrunent is used. A detailed

description of the LIGHTCYCLER(tm System and

real-tinme and on-line nonitoring of PCR can be found

on Roche's website. The follow ng patent applications

desteml beprstmictire. "WheRRhe proteByritlizddGo a complementary nucleic

LI GHTCYCLER (tm . technol ogy: 97/ 46707, 97/ 46714

an#Cith3ho zogperation iptwepn @Hﬂ@{@& Erdimipishets tor wereoved eongpletely

rapi &t i ned w a.mcrovol.u

P B ARGRNE) 5, M) RSEAD 1o ] BLSUHIRG g s
t hatrsuoh yad ofithet 16 b) i eferabiesitidnofl of hdfsert Yy Bid &mfementary
reactigon vessels. Heating and cooling of the reaction
chegse thap farm: thetstem leap gjuckire df impotrimphganteshera the labels are

Stk 3B, S0 TR, o, e B o

ratio of “surtace area SNV _

r aghahgtefroay @lewonf@xeiian 66 tHeaditks 1¢afteRbodS 1 §AJ The change
wi fhi.n the thernmal chanber. The instrunment allows the
PCR $igna) SaBe AR dpcaepse An sigapl whensthe peobsris fin the. open position i.e.
Fu - QMR 4 € s;an _optical el enment

f o O BB rlPRA T MRk B REIS, ARIAE aBR, ffincf fiFepmpte
cowhemtonat integadting Bbeinqhendhest e difihl Oforh NBle Ge¥Gid thteracting
Thﬁibeff ct se&ffl cient illum nation and fl uyorescent

mo

loAtlisgnagively; teshangmin signalicas behdecsense s signahwhen the

ho . ., . . th .
| EBE A e {HEh ppSiGA R of S RMaR OfTh elaemngary guoteic
of adith sequente, Uive ekarhiple whdrEfChine ntRachng fabel exRBPh §)gnal to
I n addltiotn, this feature allows _for the sanple
c aPoerREtediEtm thesseepnd iigragtingign sterilized. The
fluorineter, as part of the apparatus, houses the
light source. The emtted light is filtered and
f obu g eptefeyrednerepodiieht then iritéractinge bel3nhe 4 IFREDRI0AOr and a
t he cuvet%g. g& orescent light emtted fromthe sanple
i SCUFRSRORGRE EBE idrcepier-sane | ens, passed through a
dichroic mrror, filtered appropriately, and focused
ont o datacol | ecti ng photohybrids. The optical unit in
¥ hEREM's techmangy (st don ekymples I[lILSeS’%t. hNes: b,&gd,—lpa,s $,565,322,

[ 530, n 640 nm_  and 710 nm), providing
51 38585 2t Co LAY aRcb ey crafher fash tbalcsihee & donor and a
acEHshbh ' : e i | er, :
o Stk Sbbhdily QRHRAOE bR RE My oBY GRblRed \HCH cortain
avdistaabt ef eavhtatberp mtergPpatiasieniakecplacnbaptents twocilusescent
once. per cli step.monitoring, fully continuous
ot i A1 <o, yisSnliseghon eforhdig Fnigeted e/ osraapsiaged. As
COopdedHéns, he WR'EIn&cﬁﬁdrTT% §o‘f}ﬁatsl?tme§ REbIEABHYRACH teShnology
dependent on sanple nu r) and/or stepw se
metesdatentrthet profenat or shseptesf ahitman pafillomavitenivoledulbréeacon

interval . The thernocycler i ref ergbly operated )
s TR o BIthS ARG Rt dpbaler YR JowrfloRgscRnt moiety
OPSHPAN AbeBit? TRBtesSil Adidty ! i

obt ai ned ag%?he r%gchi nelggs?%%}@%%g{r%gglﬁlﬁﬁp&? lly located
segfuench andy obvibe probeoVibleatilatirbeacon tectanldgyanses an probe
di spl a he.fl uorescence signals in real-tine .

el e, HFEin oSk GHO TR MGPRIRN SeepdARElsfure formation
acquisition time is 10-100 nsec. After each cycling

step, a quantitative display of fluorescence vs. cycle
nunber can be continually updated for all sanples. The
data generated can be stored for further analysis. In

a preferred enbodi nent the nucleic acid is anplified
utilising at |east one



10

15

20

25

wOlas 7051669 32.

primer selected fromSeq Id Nos 1 to 32, nore
preferably using a prinmer m xture conprising Seq |d

utilises an artificial or natural internal contro

DNA, preferably by detecting signal or FRET em ssion
at a different, distinguisthable wavel ength or

regardl ess of the em ssion wavel engths used detecting,

s TR, AP bl oA E e

abothefiateeskhbedidtiet Brds spainl proifay wHa! thélBrdbe &Y B dolwtibn.
anplification of contam nant nuclelc acids from

Adier dwrbridiztion e e sreat cueleicosds GreevisntPNggenatype nucleic

P

u t k£ catli ' de rformng th

SRy B SRR (R SPILRRIGR BSARASRE b Buprepeynt
t heoi&ties! bgioar! separdgud fivht bneiaasthbr Bhivh tHay aasy basitation with
prior to a first anplification_ ste In addition, the

c

vight Ak asuitable aravsiengtly fthe amissinn of thefirstfluorsssent groiety is
S ' . ification.condl ¢y oA

o SferEe b IS lCld RRPRire s s BRI &SRB e Benofbe
papi | | omavi rus nucl eic acid nol ecule. Alternatively,
such a control sanple can be anplified using a pair of
cé¥t w5 hereinawish serpeetyior damor aad werratpoadingi acceptor diuprestent
p . [ [ ced
D58 A SANEERRE R 63k AR EP Ao IR o
cenfissidn wpebeemhylti dvertapt otHeh@xéietionolspévifin f ot ahd odbnor
product. The nethods of the present invention are

c leresgensunoisty- e Maveleagthguaxdmug aktermypsion spectrum of the
bi . ~ . . .
Sl P RASSRN R 6L A8l SATILES gon
t itlss wavelengthansximoinh ef tlece@thigs spctramab Othie cdinos ifluefescent
wher.e human papill gnavirus infection takes place and
urRety- leng@P Vyegﬁl?n% é‘ﬁﬁﬂ@jlﬁ%"es%ﬂeé%)f &gnsfepgqn be produced
brpleRb@lecgspi rates, urine, prostata massate,

ej aculatum bl ood and cervical, vulvar, anal, genital,
skin or |aryngeal cytological sanples, scrapings or

bi gpsi es. In a segond aspect the present invention .
priouPIaEssnt deger grd sreeppiar mgigsies Are gepeially ghesen Hotoshigh

. ¢ ! . '
oy RE e ey TaBERETD) AR (REESRIBCHATER00 ) o
f chift pdithe enfissionyak efaent grogsibksiso thdeediportiai of ks edsible
forma stemstructuyre in_the absence of hypridizatiagn

¢ GPECHHITR (2900 mase r(g?rﬁl%}ﬁﬁgtt%ﬁ@ﬁ,m%@ raehlaﬁe;awf%ngﬁbthan
[ (s BRY ' i ' I ; a 0
P e for R R B, B St B Abhor
t exaitation waeelagth Forexemaled a gahdoffenresansmeicy clxabeehosen
in,t hﬁ si.%nal .detected. The preferred, enbqdi nents o{ﬂ? )

t HBaY Pass {5 p@pdiation dpagiiyg pgan RelapiroHes @%ppwmalet lium-
S &R ra b u : (e
formt H‘Zﬁgiﬁ%gﬁq %Ea%{%%gfwt%ﬁgm& %glggha%gﬁgcgﬁgc‘gd&gﬁégﬁ? %a}tllgh
t hppntwat yoeldy ahgba i giodeovdrtap bhetsdfnorescens exnisgion with the
the target organis but al so_so they do_not form |,

s ¢B6HY SE??“S’&P Lﬁ@@wcme%medms(ﬁ%@r ofuorgFcest Heplety. A
pr&%?on m%'i abfkg&&eﬂh&'gﬁ&n@%&g EAP LB GRREBE thilV AR 12ORigh
provi des a hucleic acid sequence conprising any one of
SEQtih8iddosoeflidient) aSRighrquahiiim Piehsa gddbeoterkap. oflTfte secitation
nucl ei ¢ acid sequences can be used in other nethods to
detect the presence of one or nore HPV genotypes. Thus
the present invention

In one preferred enbodi ment the mreT/EB1006/004266
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woeeawtosowe HPV genot ype.

al so provides the use of a nucleic acid of the
invention for detecting the presence or absence of at
Preferably the nucl ei ecaaBi0i6804266
used in a nmethod which continuously nonitors the
anplification of nucleic aci¢g obtained froma sanpl e.
Such net hods i ncl ude TAQNAN? m technol ogy, the use of

t he sequences as part of a nol ecul ar scorpion, and

ot Qﬁﬁ tﬁ@&nﬁ@%ﬁ%ﬁfﬁé Ro&kE- ﬂ <f aﬁhgﬁﬁ 8% sﬁ’fﬁt g‘fl]iesred part
t he presence or absence of an anpl 1 fication

anef themisihle spetprebeifanty absence of hunman

papi | | omavi rus. TAQVAN(tm) technology utilizes one
singl e-stranded hybridi zati on probe |abelled with two

1 Regesaeitve! ”be%r' ?lﬁorewb%ﬂ 1ﬁo1e’ué haftl S %%Cﬁ&ﬁ Wﬁﬁe%{rlous
is excited with I'ight of a suitable wavel engt

abansepter ﬂgm@sg;nt ingoittiesnaEREE obchmlag)s arhrid flkaresceds Entifer

oy di n Q the rJnC| es of FRET.. The.second
?Dgglﬁ%‘g ngtémil’s (01} @1“5}59 l%ya‘EPé?rc Frasifero Xellgye VS, 4-
DJ L f t 1
&de%ﬁl@-ﬁ %ﬂﬁ@lc'yglgat&tﬁ%ng 2% &fg T o t ’7I @i@thgtleﬂ%ﬁx?) -

| abel | ed hybri di zati on probe € target
anldoiihg)carelgata}almwb% ntwﬂl)&éounmrm saxmmundiydaslepﬁehebntyryte 4-
nerase dur i ng hsequent, el ongati on
phaa°§ mli%!% a?xanaEOﬁ%ﬁ" @W‘eg n&rwa%ey ogHenally
t heihsgeasd Fifﬂeﬁ% eafRiAterts] ﬁ&ﬁhﬂl?ﬁé}fége aSifthé2! diYbenes, indoles,
separated fromone another. As a consequenée, upon
exbdinzidoles, ofkagdles,f besszoxddolesy ethlamiibs nmbérezbthiaavldsh ef-amino-7-
absgrgﬁ é_l% cond fluorescent, e fl uorescence

laIZP 8t fF-‘(PcW%cent"a Fyngsg - carbostyryls,
dep&phaisy %allﬁfflﬁﬂas FahthexABRke hiulthl, S6Pflbnes, pyridines,
fluorescent noiety is a quencher t he fluorescencg
entwBolgiess p@lmlmw friokgzainfiacsness centhends, emyzmns; rleageszines,
and 1 hus ca det ec of e
rr R Fhetenfin cESmupkurR S syEb R P pRRuS. 4bore

Bi %éféﬂﬁﬁ'@-s-lﬁ@&feﬁés G tord ?ﬁbx‘eﬁcelnsuseﬁmm(t Mhodols,  5-
t echnol 2&0 and is suitable for perform ng the methods

f ovarbeydlorendiomseeins paFiANDs medH(2 asiindatliyd) rmetmmnnamhm -1-

200l Rt RS i midis Rl phgeieneactbe Red 4

VeDstas Gredd, MARTE dids, INB ThydshD YO §HRA! Alaaaewésoa{hd BODIPY
provi des a met hod” of i dent | fy| ng a mninmal set of

préyfsrs whi ch anplify nucleic acid sequences fromtwo
or nore related organi sms conprising: (a) |dentifying
primer binding sites which have at |east 30%identity

beRygmesentivd QLIS more@&)nt DesictiBs, Ndefendfily UpoR" tH¥E Wdnor
capable of initiating anplif ication at the prlner

si Heerescgah mpeiptd used, (wyludahle® diM.-REPh 66@ Qaglctcyﬁhen&?b/g-Red

PR RI ol gl R o0 s RER TR OB T e
s a7@h-Phosphbsantitifté e &ahine MiRRC ludf as al'¥s PiddTeres.8Y 14ss@fnine
| ess nucleotides; (c) Determning the small est nunber

of thedamines B equlfpeﬂ tdhlagidee ctetramethydr g@aﬁp@%slsmmocyanate

RS 53, AR, , RS, TR SRt

engigiteled@timia dnfcda@é(’ateoﬁr @ther Nhelitssl 6f TadGaRide jons (e.g.,
seguences fromall of said organisns. As used herein,

ngpaw.o g abarbiven). rldenor ansl eeqpntarsigorgpdenh meisties ¢an be
t he
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wounoE/pred er abl y at

same cl ass, genus or species, and have a high |l evel of
genetic simlarity, preferably at |east 80 % identity,
| east 90% i dentity. The rebar&B2006/004266
organi sns are preferably viruses, nore preferably
human papi | | omavi ruses. Thesprinmers preferably anplify
the LI region of human papill omavi ruses. The percent
identity of two nucleic acid sequences is determ ned
byobadinegin forgexatipls depe MelscilarPropés (Tahctivarisy,iGreg.) or Sigma
purposesé%é; gaps. can be introduced in the first

£ %B@FlSaMOg)nrrent with the sequence) and
conmparing the nucl eotides at correspondi ng positions.
The "best alignnent” is an alignnent of two sequences
WHreforabés Uht acteptéhubtiegdeas ingiety cient quetielhdri #ys. usBdeherein, a
percent identity is determ ned b ae nunber of
i ugRGheg lsnacm@éﬁt}’ dwaich, degreases offie nlaQresrenryy wpitisdr by the

(i |
pofg?) elasgen/%t /l?t? rh¥ 1%{?&%%516)2%? taﬂ% ﬁéﬁfé?kg&ltmq_ of the emission
d&ifethmfhﬁims@éh&f Pheé cepiee i afeinhibitjorbBt neteimpontant as long as a
sequences_can be acconplished using a nathenatlcgl

al Gerge mriluererangeraphsdetegteduce thequepgher &5 femoxg
exanple of a mathematical algorithmfor conparing two
sequences is the algorithmof Karlin and Altschul
( B8O judching himtidty AcmdferzﬁdjL sbB.éteﬂ?frdtﬁG‘éheZQlﬁ)&p consisting of

LS L B Bl
5 1@%%59‘2&& ALt S‘Bgf&lmnﬂzoﬁk ﬁs) JntHene$ o1|1aphthalenes

410 have 1 ncor por at ed such an al gori thm
nuridiotes d etilbe@asc hmdaolcsa rbengindele$,ooxazdlewy bbnztoheZd\l&AﬁiﬁzoleS

pr.o ore = dle 12 tq oltain .
nu %é%tglia&Qf §’equen% iR IHQE%?I%'BX% E@I“%%Oqgsci q  Cyamnes,
nt aRwsd 1
B S RS o, alones
beparyliehész epyradinete squinbliubsj rcodinasiohulpokyazaihdacen &R 7)tanthenes

Nucl ej c Acids Res. 25:3389-3402. Alternativel
PSPy e Bas IS SEOHor HHSIFIERR: ofebmpPpfienoncs

ect ang. i en
%%I‘Qaz%\hggn uotila%hg% ng& EEL)PJ -8 AeP&ﬁEéé Qﬁ%c%g%e rmio@spﬁoeéscems
PSihoﬂhIaﬂtes,p EWTBS-CHMXﬁﬂmuphormamﬂe(R#M),ofS -@heminoethyl)

re ectiv X nd N an b
moﬂi‘Rﬂe“ﬂS?e' SF'EE‘EP% oficids ngh rcaqn%gﬁﬁ‘l%ql{aﬁf‘n ferbium
Ut bﬂélz&@éj ﬁe@étl&gﬁe&@% RORitBlyrSSACHaBRhitS ofdlfls, Texas reds,
al gorit hm of Myers and 1Ter,” CABI GS (1989 The
ALdﬁquhengaram W%T@u dyes2. BY Owtidyesh, Y Pallyes Alpga @lyes and
@?ﬁ[ﬁ (?I i gnment software package has incorporated
Forithm Cther algorithms for sequence
anal ysis known in the art include ADVANCE and ADAM as
described in Torellis and Robotti (1994) Conput. Appl.
BI EFhfz Iselthlibn of wltabhdpailissilfAF RIBE clonbrscandricPeptorsoer aurachers is
%BS%V Proc 1 cad. Sci. 55:2444-8. Wthin
ledge L Blfl BHPTEMt hat sets the
senS|t|V| ty and speed of the search. A mniml set of

primers is a set o rimers containing the smal| est
nufdeeerally, phienshe Fﬂﬁ%ﬁlls e@tepts:dampam fagioynt | whishaisi gatistically

T eHBR G fg | ey SO oft POV P Ronears BeRBs oBE! Hypan
primer which is used to control primng differences

between the prinmers at a particular prinmer binding
site. The correction prinmers should have no nore
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wonrmasehel ps to produce a | evel

than three m smatches to the prinmer binding site where
they are designed to act. The addition of correction

detection which is at |least two orders of nmagnitude or
greater for all of the orgagi sms intended to be
detected e.g. all human papil | omaviruses. As used
herein "m smatch” refers to when a base in a prinmer

deepilloptavires fuceioasht mdldcuRCH pikéseficd 6f 4 héman papillomavirus
Wat son-Crick_ base pairing rules wwth a correspondi ng

bérfection inrhe pdividpalps indicatpds Hybridisatignsefethe prabs te &mlew
i B efdsﬁ%xjagsets \ﬁ%r & gtéﬁ(gef’l?eg{e&rgélg@lg %ﬁg%r$oac§pkof @\ﬁ e%F Thli Bhus the

MEREL ah&sctedreispediced abhy chuﬂgb i waRrelehgthfentibsidi @etected can
primer, nearest the 5 end, nore preferably formng the

3 bg 38 IBGERIEE SHESHRTEOR Praissioneh g dififerpnt wavclegdhy syeh phwhen
p][a' gﬁén%h{;ﬂ; id R€ed" A ELafRl Ocﬂéﬁé def Bgré de&%g%et BE efifiGibn or
0 e o primers int y Tour or less

nealissidn des. dlﬂfbﬂeﬁt Wavélbﬁgtﬁrwl‘m{ 8 mhequehthid® donor acceptor is
nucl eotides in length then 1 1 nucleotides in one

prB#br are identical to 1 1 nucleotides in each of the
ot her priners. The identical nucleotides are

preferably not continuous. In one preferred enbodi nent

t itu@Erescenpumlysie caraberedried duousiagnft restampleg aphotaghdounting
conpl ex multiplex reaction for, human paplllonﬁ Vi rus

afBiiyaressentoRICIascaPFEYHer (cortinings therpregits dishreys mirror
c v

- PRSI PRl bRk LB nd o phoon
bicodntigz phcttemukipdmf sysioen | ercafledtomkten. itcitation & frnmrte energy

each other .to ensure that an anplicon of the )
ﬁfﬂné‘%r icgR peggasrdeq guinp, &3 (e Z0mien 5b|ayh1§ﬂ IBiRRSinE giproury

ol ASfuntcl S0 S By SRBD 5 iR A e o sure
' mpbﬁomiately Birpleid fonexcitetioveiznthd desigeddradg0 nucl eot i des.

in length are particularly preferred. The prinmers form
part of the anplicon generated. The priners are

D Bl ark st HEHHCLRS ploflleE L re BROE artached to the
nyebeobh dhes lmklmgaeguénceér HEhes éonos rend acfseptom ﬂlmﬂeetteat gatieties

of priners priners are sa i sf the u
o P S L1 o RRPragFAiraebg BHPelRSERF g § Riker dtm. The
prlbﬁ?:ﬁsofaﬁ@l& 'Pﬁskexaax%P ARY L€ im g&%ﬁtaﬁg e tidlet arms will affegt the

conpfenentarity |1 ke Prinmer I's then determ ned,

t hdistgnex be:sweepcth@ idbher ﬂuadesaent)fmqucuynmcht}m Ecdpor éh@descent
havi n ly t natch referabl on one, en

¢ o e tenh &% T ET ot HE Birbistcot bg Parenn i prn is
r %@H@ﬁa&%%%@ﬁomﬁ L{%'N@Ffrﬁ%@ RRRLEHO TR folithe tﬂr{féﬁ&cent
which are intended to be anplified. Additionally t

pringietss s igondrdl, bilindtex w:rmsn@mnlajooeiqllhto ahoubdp ANGt 'yrbel;mker

ne i FReBh o B L e BbaT 3 SR el o ngraty ais

t fkﬁsélsie%tmé&ﬁo&@f%? %ﬁ&dlﬁ‘ﬁ% ARk &@f arfnB %0 e,aﬁféeras nuIIaStlde bases, and
resulting sensitivit detection’is preferably

wi alko forattaching ﬂuomecmagmettusl ésa tiokeradrin. r el at ed

organi sns, such as the human papil | omavirus types,

whi ch are intended to be detected. This is a
significant achi evenent over the techniques in recent
art, where sequential addition of the priners, and
trial and error nmethods are foll owed. The devised

net hod keeps the conpetition at a mininum There are
corrected primng efficiencies against all targets,
resulting in highly equal anplification sensitivities.
Additionally the probability of msprimng is reduced
by keepi ng

of sensi ti Vi PETIGB2006/004266
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woeeawtosowee human papil |l omavirus type LI

the prinmers preferably variable at the 5 end thereof.

The m xture of prinmers is capable of anplifying at

r egi oNPCT/GB2006/004266

preferably conprising Seq ID Nos. 53 to 103. It

preferably includes at | easly one forward prinmer from

the group Seq Id Nos. 1 to 16 and at | east one reverse

primer fromthe group Seq ID Nos 17 to 32. In a

s &he nfrbbaspuethavehesyffieisenlevelspidentity ovitld €s mucke¢ acifl of the

priners obtainable by the nethod of the sixth, aspect )

c BAIORSI QF OKganisE) asopigle p‘ffﬁthr@rse@é%l[;vc&r@&nflﬁ iggase 5P that it
: L,y 4i 0 [ t :

F o AvlRase Wi UEIRD akid frofOBRE o foff pdfEths ) forganioms

atasdoeited oiith o essanby tansmitedf diseast hadgr auitabBempniifioNssOne

17 to 32. re preferably it conptises Seq.lD. 1

t §ing ."SWdeSfW%‘%?CISéﬁé%‘E tory pklizseiRranofis P shiplex Torms
PRk S SthBmK hisf HeufleH RSt bRY Pﬁagicoarciméixﬁ%iﬂ?% s%guéﬁaé Qhat is
pat hogens conprising a set of probes as defined in the
s éhoreveaspe compkngenk of therathar(dit yarhelatriveyeneohpivesese t the

set of priners |dentifjed according to the t of,

t HBNER HerasiiRne potveRn atbaismﬁq?nqd AR FTRRST 1#1 gﬂ% da the
a ki 0 (R 0@N t Qg hS

o BB o R e O b ot
t hengilethéntasiydstweinethe hybtigizingerekions icawt roguitesiad arder for a

S 2{&\2’ tX| f?) Slfng;]ig iﬁnéor{l)ZagC& %&i‘g&% tl%?s 2 ieg:gfgaw“gs is sufficient
g9&p %Xﬂl@ﬁ? the ecfugfe%bﬁﬂdeﬁ' hfe @@H@&aﬁ%ﬁh&iﬁoﬁs SSRGS often
I g ID 17 to

selected from S nos. 33. The set of priners
prdekizatablty haverpné senmie hEssatchescbtwaeretheseqadnse tof dhe probe

fro eq I.d,Nos 1 to ., hore preferably at | east on

< PGB o r i ES0G PGie1 PREOES. chEe af THESEY gobreVert the
seboffki§ch br AmwanRd! Gedntad? strilibtes Pk RER! @B probd)e TRk B Tone
m xture conprises the prinmers of Seq Id Nos. 1-32.
Pristferaid] gmbddimgitt the fsequdnee uniqmer fos@e grathioger rithin the probe
contraql. The kit can  al so,include .a package_.l.abel. or

o RRRATES PGt Pne i Rp e oS s REREE of U Ttk

t hegiiiabldihPridizaRfonRohARiOAs BROWBRIKhO®H 18 hdp&E&Ssktilled in the
detect the presence or absence of human papil | omavirus

i rart Borotxogplal0. 26561/ 1 %8O at 42T &h (Farr ecnditions redr ingderate

S e SRR Rad Ghrite B R ere o Sapfifight hdh Srifeoncy).
POWKEEh8 $8n RNEHNI&RE vsiebds oA bPthedlohBitichS B /eaNdr each of

dTTP. The kit conponents can be presented in a nunber
of theicahditions oarhks used ffoaienample, Washing &yt k5 miguteseeach in the

OB e oo, Ko o SECRE b, b@is Rhofe YepdiR. optimal
S U rrditi shsBvl R BB @nlBd duhsindi I8 piicalks By thelskllled person.

sol utions nay contain suitable preservatives. Unless
ot herwi se defined, all technical and scientific terns

inchave ' ! L
ol 356En )0 BrBRiTROB: Al fie RAFRRA puckeie acid will
Whizgdy d@eﬁdi&@y&mﬂeoﬂﬁn&ﬁiwﬁﬂﬁlen{ﬁJobB.OE&heiﬁ?ﬁ odlse Bitthe can be

materials simlar or equivalent to those described
henssidrfoddentifi thesprgsange phall pitnsndciss ofithe pathogey, i expraple all

GeEER et BRI S Y 15 PRbR O L AR AR fieR v

and exanples are illustrative only and not intended to
be limting. Al publications, patent applications,
patents, and otherreferences nentioned herein are

i ncorporated by reference in their entirety. In
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case of conflict, the present specification, including
definitions, wll control. The invention is

wokbargsra@d ed by the followi ng non-limting exarpras2006/004266

O her features, objects, and advantages of the
invention will be apparent Jgromthe draw ngs and
detai |l ed description, and fromthe claims. Exanple 1
Real -ti me PCR detection of hi gh risk and | ow ri sk HPV

DIH?' ﬁﬂﬁett@t@sedj&ﬁﬁé 'fﬂ)?n \aof Eﬂh WR$he? Bubleic hdig | wigtings thighly

oW ng conponents: g%) cl oned HPV DNA,
1snnse|m bséwastealbsntf-mec(es,u smah ag ook gencaygesn: 90 rnM
TRIS-HO (pH=8,0), ImM DIT, 50 MM KA, 7 mM Myd 2, 1%

Tween-20 (SIGW), 1% Ficoll, 1% PVP 250 nv each dNTP
(AT Broteddn lgrlﬁed 1d Bell @B?ﬁ@)enceootz&tm\éeﬁ@ @?qiﬂPV genotypes,

pri ners: nM each of nol ecul ar

befm msc@@@ rlsbgrm 8% bigh riskd oy lev wishrgshptypes @obthemnkhe

ctio s .carrie
RS ERE ACTE Bt neokiisn R e BPink A Py bl g
pdieadﬁig%ed ‘to JeRBt nghjrﬁkrgeﬂbiygés ahidhoc A Bindke Bypes 39, 33 35
m nutes at 55 0C;, St 3. Cycles 1-37: 30 seconds at

95390656@5&?0@65 ® i&z & ands?hgb@t tiett avelpisnadidrd rony iher
30 s hj « enotypes were
degeg@%@ ¢ Sﬁhege &Lt qu rw Oe%{scghsé‘ PIo \éesg NO 3" 8-51. The
fluorescent data were col lected at 530nm The | ow ri sk
HPV genot ypes were detected by nol ecul ar beacons SEQ

pAltegaptiaely pachmiaby eandiars asaguanse avhigy kasediigl levelpiat

A0 T N o, A
weshlf @ b aaéleid aatd Bdanhat Begotlpé.| Juch peotes acd sadled "yenoeype

succesfully detected: | owrisk gagn 11, 42 ,43,. 44/ 55),
msgﬁcnﬁic K lzelleemws 0§1 e lymnangmpilipguavims tgperspesific prghes can

A R TR BT

HFMmperﬁVg SRG Iljwemsztsalto rlea@hltlﬁnﬂamphﬂe‘fme 12@ HRV
i ncludi ng the follow ng conponents: ég%r
c| ZHet PPy B Probg Prs SRR EEISY aﬁﬁwem Feﬂ%}t@ om SEQ

RGOS PR VDRI 301G e e S

PViart @5e rbiueachiutitiidto(thd Bath@'g*eﬁl GTP, TTP) (Pronega),
0,28 nM of each priners: SEQ ID. NO 1- 32, 0,18 mM
each of nol ecul ar beacons SEQ ID. NO 33, 34, 38, 39,

eI of s Sbidac L AR KRG { OEt
t heifferdnt pyetiesr Thwptd’met e darﬂﬂﬂdmdesmmdrsartmwhesseqﬁem@ 1:
10 m nu

c%v@rl%g idhape "loop'seidhm e oo ?ﬁ%n%z pOcud it whn
Octhe ﬁ%%}?%l ?eﬁg@{l_f%\}i% R TREE acid W b3 e R EEE, rlgﬁ glélEheleiocﬁot form

The genotypes were detecte
noseeonday sbheenossvibEQ@quences in the loops of other probes Thus the

sequences for the loop part of the probes are generally not just a sequence
which is 100% complementary to the sequence in the genome to be detected.
Preferably, the human papillomavirus type-specific probes can hybridize within

defined type-specific regions, preferably those comprising SEQ ID. NOS: 53 to
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30

35

I D. NO 38-39. The fluorescent data were collected at

530nm The HPV6 and HPVI 1 genotypes were detected by
wonbemitad beacons SEQ | D. NO 33-34. The fl uopesamB006/004266

data were coll ected at 560nm The reaction internal

control was detected by nolygcul ar beacon SEQ ID.

NGO 52. The fluorescent data was collected at 610nm

The foll owi ng genotypes were succesfully detected:

| 908 bf SEQ(®. Nds) 10htgt7. 15 bnd Iil@ferﬁaa)enﬂﬂﬁhméﬁteaﬂabmbes
control . Appendi x 1 Forward Efl ner s

KRomp1isesaRaeemeArFEd tronr SERAD. ,}{93;\@(%0252@ SﬂQID Nos.

CT.
o5 A APl Porg P e B 38k of probes
C%WATATTTTATCA SEQ ID. NO5 KP-F/5
CGCA GCATTTACTATCA SE NO 6 KP-F/ 6
CREEAEIRO T R G AT TRIOCA RARGCG-Dabeyl-3°
CETEECACTRCOIACAAATICC SEA TTAL TREAT GRA A G CG-Dabcyl-3°
CECREAEAGAATCACTCCGEHATTACTIEAT RECALHAACGCG-Dabceyl-3’
CRTACCAACATATATT SRS BECTCOOCTNG A ACCFG Dabegl-3”
O R SETTACMAT #0636 ANOADO G i
@W%EF&R}M’C’A:%EQATA@TA@?@cﬁgA@@cc&-Dabcyl-

bef1-3°

Ko g beyl-3°
C@M@Wﬁ@éﬁ@%@?g Apﬁ‘ G g’r\%@ﬂ-—”’
LlﬁAmﬂxxW@mTGTQE@TGQTTI@ ¢&-Dapeyl-3’

T A ESTAOGGOCTT AT CTSE@GTAT GG CEGTRDabeyl-3’
ANTFAMWSACAGTAAGTEG BEQA GGT TTNA ST (%P abeyl-3°
TACFAMWATAGRG ETATAGTIEQ CA RGAYG 2CCORG-Dabeyl-3’
$A§_A§%_FQWE@@I@@A3@}AmAm%&b@G-Dabcyl—

c&ﬁ&%&é@cc&-nabcyl-y

A NS - CG-Dabcyl-3’

Z
AR CCG-Dabcyl-3’
AATEAMAAREEAE T G-Dabeyl-3” and
TACCEAA ReAPEE TATACHE onEsce mD-D NO. 28 RO06
AACGGIJMXA‘@GQ’I@M@(@ GAS ARBTRCEG7Dabeyl-3”
AACGTGAAATACACGATATTG SEQ ID NO 30 RO8
CAGACGGAA
CA%%WWA%@OQ AC%&% pzf Cmﬂb“gﬁ g}%gé) can be detected in two

AWW%mbes can be used. Preferably the set of probes

contains more than one type of risk group probe, wherein each type is

differentially labelled. For example a high risk group probe can be
distinguished from a low risk probe. Therefore the presence of a pathogen, such
as HPV, from either risk group can be detected. Alternatively the set of probes
can comprise genotype specific probes, wherein all the probes for genotypes
from a certain risk group, e.g. high risk genotypes are all labelled with the same

interacting labels. Thus the identity of the specific genotypes present can not be
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Probe sequences SEQ I D. NO 33 HPV6B3:
GGGTCATCCTTATTTTTCCATAA SEQ | D. NO 34 HPVI 1B2:

wOWAGATEECATAT TACTCTATCAAASEQ. | D. NO 35 HPV42B2PCT/GB2006/004266

GGTCACCCTTATTACTCTATTACAAAA SEQ | D. NO 36 HPV43B2:
CACCCATATTTCCCCCTTAAA SEQ. I{3. NO 37 HPV44/ 55B2:
ACGACCAGCAAACAAGACAC SEQ I D. NO 38 HPV16BS:
CAATAACAAAATATTAGITCCTAAA SEQ | D. NO. 39 HPV18BS8:
TAEfErhided,T Abt ehb&2of Dy NNehdpéititin 1B%ertain group can be
CATACCTAAATCT GA\ TCC SEQ I D. NO 41 HPV33B7:
TPPEIPAGPCGT TAGTAGGATTTTT SEQ | D. NO 42 HPV35B2:
AAAACAAGATTCTAATAAAATAGCA SEQ | D. NO 43 HPV39B3:
TTAAAGTGGGTATGAATGGTI TG SEQ. | D. NO 44 HPVA5BS:

eee) ACGEMIS e DEGd RiKdd BuriRYSdBZrises determining the
AGCA TTGAGGTTTTA SEQ ED. NO 46 HPV52B2:
A@@M@M@@M@@@E@ stanged gmclqp/ggganolecule formed by

%E%y[ﬁﬁ%%4 ‘g?_r@ggégzﬁom said sample.

A%G@I&GM%@GMGMQ@ SRRl Mx1eR hEN6&kAence, the melting
AATCTGGTACCAAAACAAACATC SEQ | D. NO 51 HPV68B2:
TTenperrecrhtherorblatagdes nuslpoasy mpgcylegormed by the probes

T R

Ccathipreel Thudithaapaifi@ pathagdinat g&&g@(ggg@k@k%tdgndﬁa@s;%ﬁed.
atctgggtac caatatcgtg tatttcacgt. g SEQID 94 >HPV
ciorsEamploat set ot %nogsazeg@ ecidjg PapRasder dgettaditkagroup can be

t C t G
gL S e QerkE A . pen@fp BERCRaCBictb e Mokl AR btdng
SH@npErabhire Tan >th|BV6e ctambreedaoaidadtify twhich apefiagenotypes are
agttctagac ttcttgcagt gggtcatcct tatttttcca taaaacgggc
t aRfé¥Ahact gttgtgccaa aggtgtcagg atatcaatac agggtattta
aggtg SEQ I D. NGO 56 >hpvl 1 cgcacc aacatatttt
atcatgccag cagttctaga ctccttgctg tgggacatcc atattactct

at Thaardad of dacahapEIPADtipgt andieidasifygtat bt peglataed aftathe
tagtglpttt aaggta SEQ I D, NO. 57 >HPV13 cgtac caacatattt
t ag 8&% s%fag?ftf% | tocdesget hywan pep gg%{tres TR §0Ee oF

%‘Ié)g%}g att t aaag %‘@E% %&k%gfé’c&%& fAa@dh BhfilioRdliad cagt

If more than one probe is used, they can preferably be distinguished from one

another, i.e. each probe emits a detectably different signal when excited at a
certain wavelength. Thus is two probes are used, one will emit at a wavelength
when it is hybridised to nucleic acid from the pathogen that can be
distinguished from both the probes in solution (i.e. not hybridised to the
nucleic acid from the pathogen such as the HPV genotype) and the other probe
when it is hybridised to the nucleic acid from the pathogen. This allows the
presence of both probes hybridised to the nucleic acid to be visualised at the
same time. Alternatively the two probes are labelled with different interacting

labels, for example FRET donors, which are excited at different wavelengths.
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>HPV16 cgcacaa acatatatta tcatgcagga acatccagac
tacttgcagt tggacatccc tattttccta ttaaaaaacc taacaataac

waaemEiiatdsag ttcct aaagt atcaggatta caatacaggg t RCTAGBIm004266

a SEQ I D. NO 59 >HPV18 c ccacaagcat attttatcat

gctggcagcet ctagattatt aactgftggt aatccatatt ttagggttcc
t gcaggt ggt ggcaat aagc aggatattcc taaggtttct gcataccaat
atagagtatt tagggtg SEQ I D. NO 60 >HPV26 cgcacc

ggthis @hdetachicved by gsigg diffiatat cogibitdtioht afinedradtmgdaloss, sach

atattttfcc atacctaaaa ctggccaaaa aatt cct t at
CTREL A0Barsg PN cRGBRATT t 1B SG SECH BLRRBCOHpORnS of
CO98C0aa] Bbbis A FuBRE B Hﬁg{:%ﬁ%ﬁﬁleﬁ G4 ARYG{ cc tcactgtcgg

ccacccatat tattctataa agdagggtag caataatagg ttggcagtgc
ctaaggtgtc cggctaccaa taccgtgtat ttcacgtt SEQ I D. NO 62

>HPV28 a ccaatatita ttattatgca acttct

9 h@g@ﬁég R;rafeéagér SOl {6 PEOSPRCOCRla f U CRTaBI0KE PihogsEs, or
a -Aat: t

o e RGP Hifigh B8 ANEED Froletdef T Bl Bohif & o
gcalid phagetsuch thye edahatype af poibg dyat acspiatialiyc d¢finedtld camintveltch

fcctct t aat t gt 1 tct tt

R abre el o Ao it M R e
t t&iﬁ?ﬁ&%&e%%ﬁﬁ%&?er@&ﬂ? 16848 G SoHEARE sRhSCAUAL Sfine

ttctatttct aaggctggta attccaaaac agatgttccc daggtgtctg
cart siodlgt avhedenptiot ttb hegguted, SEHQIst N0 BovididgVal negns for

aagcaacata tattatcacg  caggcagtgc tagqggigctt acagtaggcc
o istieshie P e, el oot artee B gt gan
C qRAGHA A soCRAO M FRGR AR LHY Y radiddel h type of probe. The
SEQ I D. NO 66 >HPV33cgcacaagca tttattafta tgctggtagt

t ckillpdopearsont Wit ngtergtand dhatce atrege oft passib selich aappectsaase in

t aacqct aaa aaattatt tacccaaa atc ctt at at,,a

| COnTyT SR Y BRI HS, oy, S Jhe bR A8 be
t gftfiztd # Ge %ﬁﬂﬂfcﬁgﬁ @Paﬁ&ﬂ;‘iﬁt ed 0¥ ﬁ@%r@&ﬂ@&v@ﬁﬁ&ﬁt atta
tcctat aaag gat actaatg ggaaacgtaa gattgctgta cctaaagttt

caggtttgca atacagggta tttagaata SEQ | D. NO 68 >HPV35
In one preferred embodiment there is provided a method for constructing a
reaction for the detection targeting of numerous, related detection targets using
at least four real-time molecular beacon probes in one reaction. The method
includes the selection of probe binding sites, determining the sequence of
probes which satisfy the usually applied criteria on probes (e.g. checking the
probes against a computer program at full complementarity like Primer3) and
adding bases, preferably four or five bases, to the sequence of probe, at both
ends, rendering them to be complementary and capable to form double-
stranded stems involving exactly the two very ends of the same
oligonucleotides. These structures are generally called four-stem molecular
beacons. Additionally the melting point of the probe sequence should be higher
than the melting point of the stem structure, when measured at near equilibrium

heating and cooling rates. The four base-stem molecular beacons are generally
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cgcacaaaca tctactatca tgcaggcagt tctaggctat tagctgtggg
tcacccatac tatgctatta aaaaacaaga ttctaataaa atagcagtac

woeeHydta@dc tggtttgcaa tacagagtat ttagagt SEQ POTiB266$/004266

>HPV39 c gcacaggcat atattattat gctggcagct ctagattatt
aacagtagga catccatatt ttaaggtggg tatgaatggt ggtcgcaagc
aggacattcc aaaggtgtct gcatatcaat atagggtatt tcgcgtg
SEQ I D. NO 70 >HPV40 cgcaccag tttatattat catgctggta

OhBeaRgIbls At offel e B8R HOTRIshaRt! dDelrhtefARAARIIDAGeT
aat ggt gaca tttcagtgcc taaggtttct ggacatcaat acagggtatt

t stgmet mcsayimg)hig%.wmekm\mwpé@@a@ dharathe sherter iem molecular
cgat ccagc agttctaggc tattggttgt tggtcaccct tattactcta
t P¥¢8%%aag gccaaataag acatctatcc ccaaagtgtc tggtttacag
tacagagtat ttagagtt SEQ I D. NO 72 >HPV43 cgcaccaact
tattttatta tgct gca%t tcacgtttgc ttgcagtggg tcacccat at

t Geverely+ theanembers cicthe poebeamixturesdivgridizetia the gmplificgiipn

ttatcaat ac. agaqt at t.t tt SEQ.1 D, 3. >HPVAA4 .
o REH A Pl b Ao B0k s P Reeloh Ther BN i Hpicalty
Cbblled With HaerahaRésceMARRAE aboPE&RCAdD t0other! arlogity tare
cgggatttca atatagggtt tttaagatg SEQ I D. NO 74 >HPVAS

cuaedlyadpbatied twith s cary inga geeaptarg ar tqugnehes cflgorescent
t tattft
g"g‘rﬁg{tﬁ‘g@% goglﬁg?nalgocﬁ‘&%m%t&lgta%%@% fhu%%e%g%rgf@g%t} 2R 2adAad a

ccgCc atatcagtat agg

0 8pdcREQomplNH 7 Bustdidénl dyes; iackgihgaioataliidt Ravedtgcdyes, to
aggcagttcc agactaataa catfaggaca tccctatttt ccaataccta
ashific then aeavglegec of dhe pmiston Lfgtheapobgcler Pravédta el ciygue
gtatttagqgq. 1D 76, > c .
oEptesps: 1%‘?%35?55 tchg"c 83? ?g%{?g%gb“gﬁf}ag‘ggﬁgéatd&%?%% ihe
t bisbadd, aBschaaoachage iagilggestng rgbaaraaagigyttidnafpt (ERET)
aaggtgtctg gcctct?caat a cag,g%t attt agaatt SEQ xléc?\eNg 77
>(plyszndhe deradfuosessentindicty andyibe geeeRlpT O QUeRdEE fuorescent
ct g CGC t.ct.

CLIAE59A8 ARETLETE b AsCCRRl e ARR R shapesaser
SRk, PRIl I axildy534 the biological sample, while the absence of FRET is

indicative of the absence of human papillomavirus in the biological sample.

Generally, the nucleic acid is hybridized with the probe and excited at a
wavelength absorbed by the donor fluorescent moiety. The presenée or absence
of the bound probe is detected by visualizing and/or measuring the wavelength
emitted by the acceptor or quencher fluorescent moiety. Alternatively it can be

detected by quantitating the FRET.

In one preferred embodiment the nucleic acid obtained from a sample is
amplified prior to being contacted with said set of probes. Preferably the
amplification is carried out using the polymerase chain reaction (PCR). The
amplification reaction may be PCR (see for example U.S. Patents Nos.

4,683,195 and 4,683,202, and Innis ef al, editors, PCR Protocols, (Academic
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woeb@aagiat caggat atca atatagggtg tttagggtg

cgcaca agcat atact atcatgcaag cagctctaga ttattggctg
ttggacatcc atattttaaa gtacaaaaaa ccaataataa gcaaagtatt

SEQ I D. NGO 79 >HPV55 cgc accaacatag tttaccatgc
tagcagttct agacttcttg ctgtaggcaa cccttatttt gccatacgac
cagcaaacaa gacacttgtg cctaa gttt caggatttca atatagggtt
tttaaggtg SEQ | D. NO 80 >HPV56 cgcacta gtatatttta

t CBEcHS,a08F Youk [ B899 mbQ6k LEGL Molé&%a%;@}@g, %%Bh@g@ﬁ%%,

t gact aagg_a caat accaaa acaaacaft C CCaa gca caa
t afGd §paing HeabyytlabsE@ry INNO Y &L 198957 PERowiCgaallat bd

b R AR hoehisqle A oy edgragetly ytraregqs
Ct BEEREpAGn, 8 LINA 1 Pféfé}%ﬂlggPéﬁQs L%i%@oﬁﬁ%?{ggg@% -

gcacaagcat ttattattat gctggcagtt ccagac
aapdraerse, ¢ gthvplitgd (Rakinctlart, Nawadt, Aam. )2 dak dolydgirase

Sl s o B T N i pefin e chengnyca

gt MagaREf addoB ket ThstBHRGRL . Cgﬁteqeikrﬁfeh@??&@ra %B&%?o%%{ble,
ggt aat ggt a gacaggat gt tcctaaggtg tetgeatate aatacagag

at PNdyBely neRGe InBryNds @le nddb\is theagethod afittie piredeht in®edtion, such

ttt
st ERLT gk ) b meie Calet Pl oo i Y athc
t atloegpat a gggtgtttag ggta SEQ I D. NO 85 >HPV62 cgcacca

acctttttta ttatgggggc agctcccgec ttcttactgt gggacatcca
tattgtactt tacaggttgg ccagggtaaa cgggccacca ttcctaaggt

Lt AR bl Al IR R et O
t gQkoat £K12); 244 ROLLS 0 JoB); MARAL & ﬂ,%@ﬁ&@ﬁ%@fb@.ﬂ@@;g&p-
ct aaaqgttag tgcatatcag tatagagtgt ttagggta SEQ I'D. NO
>m%a98%@§agab% .ddethods B ) B et6a(1§29)c Paglhomme ettal,
ttt taatccc tccaacacta
aasancil 3380y 623 081 B0l inih Rl aTuERS vaneared e
gt ¢DISEGQvhioh N8 sabhjBMES (CPCRGhENFRGEH. at t act a
tgctggtaca tctaggttat taactgtagg ccatccatat tttaaggttc

As is well-known, PCR involves the extraction and denaturation (preferably by
heat) of a sample of DNA (or RNA). A molar excess of oligonucleotide
primers is added, along with a polymerase, which may be heat-stable, and
dNTPs for forming the amplified sequence. tThe oligonucleotide primers are
designed to hybridise to opposite ends of the sequence desired for
amplification. In the first round of amplification, the polymerase replicates the
DNA to produce two "long products," which begin with the respective primers.
The total DNA, which includes the two long products and the two original
strands, is then denatured and a second round of polymerisation is carried out
(for example, by lowering the temperature). The result of the second round is
the two original strands, the two long products from the first round, two new
long products (produced from the original strands), and two "short products"

PCT/GB2006/004266



ctatgtctgg gggccgcaag cagggcattc ctaaggtgtc tgcatatcaa
tacagagtgt ttagggtt SEQ I D. NO 89 >HPV69 cgcac

wogoEiatabt act at gcagg cagctctcga ttattaactt tgQUGBROBDO4266
ctattttcca attcctaaat ctggttcaac agcagaaatt cctaaagtgt
ctgcttacca atatagggtt tttcgyott SEQ I D. NO 90 >HPV70
cgta caggcatata ttattatgct ggaagctctc gcttattaac
agt agggcat ccttatttta aggtacctgt aaatggtggc cgcaagcagg

apeddnced framgidt dod produdtat Thgeahart gaginatstiaag tiggequence of
Q I D. NO 91 >HPV/2cgcacca acctctatta ttat

SE | gt ggc¢
adhe targel sevenes (seReqr aatispRsad with 2 PHEXY 9*9%8 epgc Ferceasha

C : C caat aca
B A ARARBRT R R b S B S 6

akekpirgadgly, teagh aamdgirodicig wacidditi@ghag peedutsdridta cct
atca ggatt ct caaaaacg t aaaaccata gttcctaaa tttcaggttt

g EHBOSE elgthogh Ryeducly gdual fo Beeimmiies psgspdbhort prpdyets
aagalit t&tgg%gp&lg%r%trg&@a ctacttgctg taggaaatcc

ctatttccct ataaaaca acaaaac agttgttcct aaagtgtctg
gatatcaatt tagggtgttt aaggtg SEQ | D. NO 94 >HPV81

cgcacc aacctttttt attatggggg.cagttcccge cttcttactg
t%&@@ea%le%ﬂéﬁ PHIPEES£E8 b@tsmfg@sa% Y it HEBRT 2 GPRIRARNS ¢-8c

a t ! .
SR R U A28 AR S AL R B (N Acids
adlys.atft: t5d t9-2¢ad (1 00 ar detlikeg anaenientit, atd dliganaealadtidec ca
aaaccaat ac acgtgct gaa at acct tatctgcctt tcagtat

g tpé‘?‘if’tg &@Wa@%é%o%@mwt@ﬁ%%ssyﬁhe@%% & é‘f‘?’gppﬁeg >
t tﬂi&%{s%e%‘ﬁ 18, $96RP eIy, CAUBALS foliePRRUr39YIINANERAL at t a

tcctdtacag gttaatggtC aaggaaaaaa agccactatc cccaaggttt
ctsynthtsisaraisatgastagygt chentisteigesitch aShpsihoianidite ohifthiBdy

cggaccaac ttatttratt atgg Cc Cc tt t gg
odBarwass and P Ele Rty g 2ta LoaPgh ot Pl 004
AQYOLAL UG ECLL 92 9T 1L 080 AhaUIPRAOSC AUGEhatidt LARSSWHes,
c SEQ 1D. NO 98°>HPV85 cgta ccagtacatt ttatcatgct
gguoegding mangmpbirachaibomgtrogsanah as phtspbomtlaoataghd acct ¢
phosphoramidate, may also be employed, provided that the hybridisation
efficiencies of the resulting oligonucleotides are not adversely affected. The
precise length and sequence of the DNA primers will depend on the target
polynucleotide to be amplified. Preferably, the length of the DNA primers is in
the range 10 to 60 nucleotides and more preferably in the range 15 to 30 or 25

nucleotides.

Preferably, the production of the amplified nucleic acid is monitored
continuously. As used herein "monitored continuously" means that the amount
of amplified product is measured on a regular basis. For example a reading can
be taken after the first amplification cycle, and thereafter after every one, two,
or five cycles. Alternatively measurements of the amount of amplified product

present can be taken after a certain time period, €.g. every one, two, five or ten
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aaat ggaggc cgcaagcaag acattcctaa agtgtctgcc tatcagtatc
gagtgtttcg ggtt SEQ | D. NO 99 >HPV86 cgtaccaac

wotadmostabt at ggt ggtag ttcccgettg cttact gt gg gecatcmeedsans2es

ttatcctgtt actgtttcct ccagccctgg acaaaacaac aaaaaggcca
atattcccaa ggtttcgggg tatcaatacagggtttttag ggtg
SEQ I D. NO 100 >HPV87 cgcaccaac ttattttatt atggtggcag

ttctcgectg cttactgtgg gtcaccctta ctatccagtt actgttacca

C t . « t .
OB MO 00T

ctsitlledt iat the atry g@abt agdattand dged tthe dveholigigng! peahced by athe
t UGG CEUH S 20 U DTG Iots (D AP SaE of
> 'ﬂ'ﬁ}{gﬁh%g%gﬁﬁ@&%aaﬁcﬁ&érﬁﬁfrﬁ%g caggcagttc ccgactgtta

actgttgfcc atccttattt tgctatCaaa aagcaatcag gaaaaaaccc
tatagtggtt cccaaggtgt ctggatatca atatagggtg tttagggta

SEQ. | D. NO >HPV91, cgcacc aacttat ccat gct
SRRt PLR Pl 1 Goteaieno i FRE G S6Dtn be yed
atihchgghiaa ROt Athbdl ¢ oft PP dentibn C 36 9b 6 Cntbodidb@J 40 ilpid
tttagagtt SEQ | D. NO 104 HPV-1C

COEAGEMTIET TSHAR TACTAGH PCATAERCATHEHTMETCAT ABAd. A detailed

CABTPHERT R APEAIG UL CATACE AR TSHEREACPAT T 300 online
S%ﬁi%rkg 40P PV B3/ Bund A KAGET A M TG (g patent

SEQ I D. NG 106 HPV42BI: TAAGACA
SE@pliEathds 1 0dscHBYARBEHmECPCRT RAAMRAT RO TLIGHTCYCLER.™.

SEERING 1000-PVAUBIT: TICART ST G CBAANLD 9746712, The

S ’I}AP . T . 0
SE%(%%T%C};P}{ HPX%%%%IF“{’\%A%W Gombined with a

SERidrovil@ne 1 21iRireBs: wiliooaT ATIEN T AAMETACOPAMRG This  rapid
SEQ I D.NO... | 13 HPV66B1 .. CAAA

SEOETING i SFTBYIN Clire Ue ik PACAUSAST P APAC AT el Heatng

SEQd EbdMas1doimERYEBEn AbADEAEEdatdied ) nlREfAting. Nael and

16 HPV26BT : TACCTAAAACT GGOCAAAAG
ambient air. Due to the low mass of air and the high ratio of surface area to
volume of the cuvettes, very rapid temperature exchange rates can be achieved
within the thermal chamber. The instrument allows the PCR to be monitored in
real-time and on-line. Furthermore, the cuvettes serve as an optical element for
signal collection (similar to glass fiber optics), concentrating the signal at the
tip of the cuvette. The effect is efficient illumination and fluorescent
monitoring of microvolume samples. The carousel that houses the cuvettes can
be removed from the instrument. Therefore, samples can be loaded outside of
the instrument (in a PCR Clean Room, for example). In addition, this feature
allows for the sample carousel to be easily cleaned and sterilized. The
fluorimeter, as part of the apparatus, houses the light source. The emitted light

is filtered and focused by an epi-illumination lens onto the top of the cuvette.

Fluorescent light emitted from the sample is then focused by the same lens,
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wdet@nsiasg t he presence of at

SEQ I D. NO 117 HPV35B4:
ATTCTAATAAAATAGCAGTACCCAAGCLAI M5 1. A net hod of
| east one pat hogeaT/GB2006/004266
conprising contacting a nucleic acid obtained froma
sanple with a set conprisigg at |east four probes
wherei n each of said probes conprises a sequence
conplementary to a sequence from a pathogen fl anked by

f S4tkePthrbiigta BRhfcic Hirr6R TR Hpesptiabis atnd fobevedionto data-
sald bases forma stemstructure in the absence of

heddtecting photohybridss The cipbical wndi i the dnstivaend geaterablydpeludes

i d i S..l ab it fi [ ot t
< e ribons AR Gl iy Ptur BHEATHED” RityPRae 3BGkotow
Offet@ich MPRYeta foiiiebeCacaisBion! siional The giebageiﬁvenﬁon,
causes a change in the signal detected. 2. The nethad

abowtwirmésl nioh liphisgdnby theeswifigusation of jaseommersialbt jayglable

| abel and i d second interacting |abel . o
BB aRG e rolER: S R el oyl Sep fphitorine
ChalyM 8@ sisdblabple! REeERAr bf RelMGNere ahalysis,
The "met hod as clainmed 1n any one of clains 1 to 3

whentginous sauipling (on sdido spnelingn fragyency 18 depefdent onfsagiple

h [ ted t ' [
c ahpbE AR e SropRaRaRLUdorE B BN GRBHIF ARt defined temperature
5 intdia1. "BieN@ermseyelcdiispebiémbBopepdied QbinglaP@Bwdrkitatidn and

wherein said pairs of conplenentary bases cong%ise CG
paan sttilize . Wihdowe Wb dpattiog ysisa. i Sigealaifians thih spwples are

sai d.probe.conpri.ses the s N - .
SRR BB Bl SR P o R vy poica
angitF’ TR¢ escTatdrenahn | Hi@*sl'ay\g tixeofigtefende sifiealsreivhadalasme
claimed in any one of clains 1 to 6 wherein the .

s dursdisgely ratist cacly messutsEIeRb JUROTRFSRT ACqHELPR digre is 10-100

caont ai at _l.east. m.s =N W j

o dhtienaepreo T nd Hgen BRI Hlpt proRRRRctnee s cycle
aROnHRe c@h be |c@hﬂiﬁ‘iuallyh%>dﬂteﬂhbf gl sargplel THe dath geperatod san be
can be distinguished fromeach of the other said

prstived fordurtigreangbtsbod as cl aimed in any one of clains

1 to 8 wherein each of said probes is attached to a
solid support at a defined |ocation 10. The nethod as
clai spebférfedaibeditent tel @ioic hoidois hnwpikftedi utilsaglatsleast one
of probes conprises at, | east 10, at Iea%é %ﬁ or, at '

| qargner2ecletedb diom Seq IohMopel b d2a0UF DRI WSHE & Agimer
of clains 1 & [ i d met hod further
cotf”’r’ﬁﬁt'i“gé’gmél)gts’gllgg®e yiﬁ3\5(%9‘5hlcreltorsrj\s{‘i}Tt i ng tenperature of the
doubl e stranded nucleic acid nol ecule forned by one of
sai d probes and conpl enentary

I nufleic ac'd.?btaineP. 1
f riommsanelesaigmbodibent TreamaloA Siilises ) Afified! PrAoy! Bin
of cl ai ' [ i j t 3
Fromedt ERA bR, Gl el By FEET RSk & ffferent,
Wi dibtis@iishabRt wakelpnghes. rebdrdléhs eofmiichadissioncivavetengthn used
claim12 wherein said anplificatjon, i.s car 'eF out hd
ut detectingg thenemissiop pbanges a ﬁaﬁpﬁtl%leagﬁl’a%fﬂ%L% locgtzon ¢ goli
nmet.hod 8@mﬁ%ﬁ5&%12 or claim 13 wherein the production

rfre

of XA
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nucleic acid is nonitored continuously.15. The nethod
as clainmed in any one of clains 12 to 15 wherein said

wanpl7iosiesd nucl eic acid is contacted w th sai dPEEIGB2006/004266

probes after one cycle of anplification. 16. The

nmet hod as clained in any o?¢ of clainms 12 to 15

wherein said anplified nucleic acid is contacted with
said set of probes after each anplification cycle. 17.
Thee ABdWROdbsBSbEd AefRMds icBn Ftthe?Nficlffle peVeBing dmbpRfidfion of
wherein said anplification is carried out in the ‘
peassamisenb huglgicdacidst frofn preyinws . anmdificatien rreadiiotts.aBreventing

| ai med | .of clai 12 17 i.n.said .
coRh g o B 6P o el et e A0 A P p e
cga@&éx@la- oft Yurdbie ARL hedtias thé abi@ﬁ%iéam SHYp1ONK/ithl ufdcAINA
12 to 18 wherein anplification of contam nant nucleic
aglyeodydasp meipe e edirsonplifiratine stepdlnaadditien, thel cyeling| égpean

10 wherein, sai d_anplification of contam nant nucl e.c .
2B SR OB A P B® SbPol A ReCorB Prpst i Rifacon
t Eshdti®Eenge @ntiel agdrhple 2tan ThR IRt ROdp@ios | aff MEE | Human
claim20 further conprising treating said nucleic acid
whaphllemavirys migieig Rgidangleade Aldroativedy, shph picontel ssmple can

22. Th thed as ¢l ained in_any qn fclai .

B AT e 85l 3 Pl fta AP R e i b baft of
asditFAipeshesUAl dditroPaapliBEaAioNpISdice s FlodGeddail ¢ontrdlltoaplate
and cervical, vulvar, anal, genital, skin or |aryngea
cist presefitc il thenspmple, asdthpigagérobprehespbytaidizes to 'Iti;% control

clakmed in any one of clains 1 to 22 for

g%ﬁlgféﬁ?aﬁgonaanrggﬁani sm asoci ated with a sexually
transmtted disease. 24. The nethod as clained in any
one of clains. 1 to 23 for, detecting the presence of at

| $he methedsigh\the prrsextgavention precarteh oHt a3 nuglgicrsisi gbtained

ckaj f [ ' j r. ' . :
o8 oo Blsal Shif; REpiShce ol b hEfae corviea
Ck@hpingD BAbSHI&] Nsnsadlr doiS @lara®fin PHiBREe Ssee ol | 6thsr ajcrapaRst of
one probe conprising at |east one of the sequences .
sanademical sitenvae humagorapilhanavirus Anfpetige takep plggs and urine.
1Q5- : t | ai I e

oP oteiebly, ife, sHBiGE; BARCAAE, o BcHidl, AR sPine, prostata
f hRR3AE cdaciddipng blodd an kervicat] vulvar, fial)geaitall sléiator dargngeal
prinmer selected fromSeq ID. Nos. 1 to 32. 28. The
meYi9igicesd sempleserapings| A bIAPS S wher ei n nucl ei ¢ aci d
obtained fromsaid sanple is anplified utilising a
primer mxture conprising Seq ID. Nos. 1 to 32. 29. A
Sé&h acdecoid heect dppressnt gn@htibe pedvidesua setr ebpobed esraprising
each of said probes conprises a sequence conpl enentar

t &eagt STOYTIcProBes r BhsTSIN S8Hb i Spida PKRRESH FORPFesord fSEYREnoe
paj ’ . . f or
DAL T SR80« WORDELT (oA 9058 P of
ngohpieinatirg Hasesnwhatdho ged bavdseformn i stan dtrpctobein the absence
| abeled wth a first interacting | abel and a, secqnd .
i 9? &YZ’E‘@F%"P dBet mglels prdiiromn ipathoesy WhewslR §aigr Bioke is

t QR IGER £ RS iﬂteracting label and a second interacting label such that
hybridizing of said probe to a nucleic acid from said pathogen causes a change

in the signal detected.
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from sai d pat hogen causes a change in the signa
detected. 30. The set of probes as clained in claim?29

woher/@smesai d first interacting | abel and sai dpe®@®2006/004266

interacting | abel are a FRET donor and FRET acceptor.
31. The set of probes as chained in claim30 wherein
said FRET acceptor is a quencher. 32. The set of

probes as clained in any one of clains 29 to 3 1
wherei n sai d sequence conplenentary to a sequence from
a pathogen is connected to said pair(s) of

cﬁﬁfp prafemech epbbdiseantsaof tiet finst aspack tpjatingntiei thg probes apply to
s&guen%ﬁé. 3%. The set of probes as clained in any one
of “SPUT?BE 't 0 32 wherein said pairs of conplenentary
bases conprise C-G pairs. 34. The set of probes as
clainmed in claim 33 wherein each of said probes

céﬁ'ﬁks@é@dt Fhovectgonaesnges thaboe the ’g%‘em of) meqm;r@bfle are
A 15t in E and.F i
P REIRRAG S gt e Y Sl At oKk sBfenfEle B e

apdpafiRfh, Hut A B8 B He ndf AR I8Edhdahie sGREIURRCRIH The Usdbp
to the pathogen within the probe contains at |east one
nieginmscHf ofhariprobes. Jhwoin the Hutflespeet the prasentoaverdiparprovides

36. The set of probes as clained j ckai

58 gRE A0 steRbCERping afY 35 of S/ S 84 1£520F8EQ
dIBNRIWSNET THREMEEASID a61d sehfigeréd Ein terisdd i otheB methbds to
The set of probes as clained in any one of clains, 29

t gdetset thh erasenceceiconetr meredIRY gpeetypes. dhus divcpreseyt vention
sQlid su r t f L oGgats gn. 3 t . :
o AisB o BYRRE i U 1 s aGEPSL A BvenF 08 obing the
Whgdsende dradbleniiat dTag 8shseonOHEINEGOTypeSs Prifatably the tahclaic acid
sexual ly transmtted di sease. 39. The set of probes af,
c isapseddinj ymethedmvbigh wratirioysly apenitnrg dhg amplilicafiop; of pucleic
40...The .se oh as claimed in claim39 wherein
S%mél O\Ig)?arlﬁes&iligﬂhﬁér’?g Eieg’appi |l omavirus. 41. The set of
probes as clained in claim40 wherein each of said

probes conprises a sequengce which is conplenmentary to
a@uFIPW@bﬁ;%t pstude JPAQFRANs e techpologpntie use off thensegusnges as

AR BRA ol BR AR R TRy BLp B IGORES, POIP Ly @

genotype. 43. The set of probes as clained in claim4
1 _wher ei nrvﬁai d each of said probes coppri 5%2 a o e
feahnplogy slepctsnti tpapSFTEc O aPRSRCE jof jany gagplification

S

g e e t e | & I,

OPEE and) Tiontl 6 prllentld Ua°56 508 A Hilhoh | pRSoARArus.
c Ao veN Tt teblaastdgyo neilipeso de C single ssiandedit hytbelidation eprobe
of the seguences selected fromSEQ ID_Nos, 33 to 52.0r .
Stebellpd Nssh tTios Haresced meigiess SVIGT ap P dugsFscent o, is

R I e e
Nas dlQbeontilfluorkscent haoiswt aabording hesthef pritcples 4 BRET. The
cl ai m 45 wherein each

probe of said set of probes .
c SREIds ABIOEPSCRIUBIREREY sie| BROeEIYT R omHeBElsT Bqlile s Burige the
5 . l.ei ind e i Sil
SRR g6 e PER e ARG IO el A BB Bnds o
c ahp tdrgét@NANyndisalegfadSEQy Ithe Moe 316kerluclsase activity of the Taq

Polymerase during the subsequent elongation phase. As a result, the excited
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49. Use of a nucleic acid of claim47 or claim48 for
detecting the presence or absence of at |east one HPV

wgoenriogpsy 50. The use of claim49 utilising tReT/GB2006/004266

pol ynerase chain reaction, wherein the production of
anplified nucleic acid is gpnitored continuously. 51.
A nethod of identifying a mniml set of prinmers which
anplify nucleic acid sequences fromtwo or nore

r fh@reednd rgéidtys EhdC @ rsesard fludjesteélt ntroisty NhedonieBpatially
bi ndi ng, sites which have at |east 30% i dentity between
s¥paradgHAms pae appthepeds gnPonsequesee. Wonp%%iﬂgn O fhe fast
of.. L Ni ) t [
HuorPicehEllofdly M ALt 8P o sdeldfio Mo BRCert, i Syoresoence
neasiohdrond the S flabrscdn® nﬁ)laylls’fﬂd&te&taﬂ@l eﬂl@re?»il Fer e)ranqile if
| east one of said organjsns and wherein each of ;said
phierieeendifipprepeent mapirais arensher st flHetesoapge £oussiqefem
nycl l n

ot %% 5o dlinGtly DREEOE I ) o BB 0 Sy of
Nescdgile,0 n SABA BRW% ﬂB?OOSZSed'ﬂbﬁcdﬂ”ElDéteduﬁs Sekt@imméA pplied

Retermning t

claim5 1 further conprisi na:éé H
r Biosysioms aferier CHy. Galih yses A&QMAdN r'@elm%O&ya.aa pF FuERble
L RIS By B Al oo, i

C baIP@RI ainplifitation dndldaectivhaisingdéh WBERRISMA! @700 system can
organi snms are, associ at ed WI t h a sexually transm tted

dbs &g onsapplisdBigaYYiaes' a6beitai med in any one of

clains 5 1 to 53 wherein said organi sns are viruses.

55. The nmethod as clainmed in claimb54 wherein said

vili s sisthaasgpebt oeen ppeapyti invention provides & 6nettidre offetdéntidyiag a

claimed in an ne _of 1 to,55 wherein ste
(& et nek ﬁ“éalﬂgara@a@fwcl?ﬁeaw swgceﬁfér%?‘g br more
ave no nore than 3 m smatches to
gatggpﬁ%?isg? é}nlri%@n e in said organi sns where
pr| m n@) dedtifyimgr pémer dinding sitdsi whiehelpval at least 30% identity

arrpl i fi catl on. .57. The nethod as claimed in any one of
c PgivyReN 53141 B2WSFer ei n sai d mi smatches are in the

hal f of, { Rt e AERIdAoH kS
as cl a{ ﬁ&%{lhgg gﬂﬁf"fg@ S&ﬁsﬁe of to la gr ell n said °
Pt sited 1daht1ﬁmzb us@n),sWhe’:remt gachfof dmdqmmcm ha nalnhore than 3

organi s resent wit two .orders of ude
Af%lé‘lna@gsﬁa orggh i P 55 o HEShOPRGY BHO dfginistes and
Ofwithdh ??15 ™ ts91d5§r1ﬁx@f§p&1'fﬁfsnﬂoﬁ\t ee{cﬁaﬁt sl rﬁ{drff%sr 4 or less

sel ecte rom Seq 60. The set of
pmunkeosdass cl ai rred in cI ai m59 corrpr|S| ng Seq I D. Nos.

compr i E)gETRB R e Bt BBl e BHgnOhls et e
CI1 é%gsﬁjl% Iﬂlﬁlﬁgofg—a{i&ogahlsﬁﬁr detecting one or nore

npri si ng of primers identified
accor dl(dl)gDBtermhnngrﬁh@ aelatife ampuninef ehclt paimes 18quiradoin said
e dﬁﬁ%%sspﬁ@kéisggef eagrla Wﬂg?aglon o%ltﬂg nuéllelc acui1 sequences from all

of said organisms.



identified according to the nmethod of any one of

clains 5 1to 58. 64. A kit as clained in any one of
wohei7s768dt 0 63 wherein said pathogen is an or gamiGEI06/004266

associated with a sexually transmtted di sease 65. A

kit for detecting one or mop € HPV genot ypes conpri sing

a set of probes as clained'I'n any one of clains 29 to

46. 66. A kit for detecting one or nore HPV genotypes

c [ h r f

oMU Rk oRRL BlanBIpTiREP o BT, At Ao the

psdme clasaf gaduai on Sfecims, ahdilmvela high Tvel k>|f tgeastic sy,

in any one of clai 6.1 to 67 furth | sing.
i BredstAbly o deast 80 Yo LRy ARREVRICKRESY Bbast RkAdgaticy. The

5 I 10 d
S P P
Mpaitl dmadidiies. WMQ#MrSk&@&rdH@ GRiplidy b6 1<115€g10n of human
2005-11-15 <150> GB 623250 9 <151> 2005-11-15 <160>
1p7Pemavirgsss-ent | n version 3. 3 1 1 9 DNA Artificial
Primer <400> 1 cgcaccaaca tattttatt 19 <210> 2 <211>
20 <212> DNA <213> Artificial <220>

The percent identity of two nucleic acid sequences is determined by aligning

the sequences for optimal comparison purposes (e.g., gaps can be introduced in
the first sequence for best alignment with the sequence) and comparing the
nucleotides at corresponding positions. The “best alignment” is an alignment
of two sequences which results in the highest percent identity. The percent
identity is determined by the number of identical nucleotides in the sequences
being compared (i.e., % identity = number of identical positions/total number

of positions x 100).

The determination of percent identity between two sequences can be
accomplished using a mathematical algorithm known to those of skill in the art.
An example of a mathematical algorithm for comparing two sequences is the
algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. USA
87:2264-2268, modified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci.
USA 90:5873-5877. The NBLAST and XBLAST programs of Altschul, et al.
(1990) J. Mol. Biol. 215:403-410 have incorporated such an algorithm.
BLAST nucleotide searches can be performed with the NBLAST program,
score = 100, wordlength = 12 to obtain nucleotide sequences homologous to
nucleic acid molecules of the invention. To obtain gapped alignments for
comparison purposes, Gapped BLAST can be utilized as described in Altschul
et al. (1997) Nucleic Acids Res. 25:3389-3402. Alternatively, PSI-Blast can be

used to perform an iterated search which detects distant relationships between
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<223> Primer <400> 2 cgcacaagca tctattatta 20 <210> 3

<211> 19 <212> DNA <213> Artificial <220> <223> Priner
we40dmsdeegcacaagca tattttatc 19 <210> 4 <211>pPe0/GE20d67004266

DNA <213> Artificial <220><223> Priner P38434W0

CGenoi d. ST25 <400> 4 cgcaccggta tattttatca 20 <210> 5

<211> 20 <212> DNA <213> Artificial <220> <223> Priner

<400> 5 cgcacaagca tttactatca 20 <210> 6 <211> 19

<dibleeul¥A(FA13WikeH ufiliging| BEAZPS GZ;%%& BLAGET a740DST-Blast

cgcaccaact acttttacc 19 <210> 7 <211> 21 <212> DNA
programs, the default parameters of the respective programs (e.g., XBLAST
and NBLAST) can be used. Another example of a mathematical algorithm
utilized for the comparison of sequences is the algorithm of Myers and Miller,
CABIOS (1989). The ALIGN program (version 2.0) which is part of the CGC
sequence alignment sofiware package has incorporated such an algorithm.
Other algorithms for sequence analysis known in the art include ADVANCE
and ADAM as described in Torellis and Robotti (1994) Comput. Appl. Biosci.,
10 :3-5; and FASTA described in Pearson and Lipman (1988) Proc. Natl.
Acad. Sci. 85:2444-8. Within FASTA, ktup is a control option that sets the

sensitivity and speed of the search.

A minimal set of primers is a set of primers containing the smallest number of
primers required to amplify nucleic acid sequences from as many related
organisms as necessary. The set of primers can optionally contain a correction
primer which is used to control priming differences between the primers at a
particular primer binding site. The correction primers should have no more
than three mismatches to the primer binding site where they are designed to act.
The addition of correction primers helps to produce a level of sensitivity in
detection which is at least two orders of magnitude or greater for all of the

organisms intended to be detected e.g. all human papillomaviruses.

As used herein "mismatch" refers to when a base in a primer does not form a
base-pair according to the Watson-Crick base pairing rules with a
corresponding base in the primer binding site. A mismatch is formed where the
two corresponding bases do not conform to the Watson- Crick criteria e.g. C-T,
G-A. The mismatches are preferably within the half of the primer nearest the 5'

end, more preferably forming the 3 nucleotides before the 5’ end of primer.
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<213> Artificial <220> <223> Priner <400> 7 cgtaccagta
ttttctacca ¢ 21 <210> 8 <211> 19 <212> DNA <213>

woni7iostieal <220> <223> Priner <400> 8 cgcacaggCa/GB2006/004266

tatattact 19 <210> 9 <211> 20 <212> DNA <213>
Artificial <220> <223> Pringr <400> 9P38434W0

Cenoi d. ST25 cgcaccaaca tatdftatca 20 <210> 10 <211> 22
<212> DNA <213> Artifi cial <220> <223> Prinmer <400>

1 t <210> >

RATE5R 58 i P <8t 561 TRERR, fom 3 ot e e

gpfiiraaii theaset thyafoapor 2ks ALRDtIAS. Ihhd i e primers are all 15
nucleotides in length then 11 nucleotides in one primer are identical to 11
nucleotides in each of the other primers. The identical nucleotides are

preferably not continuous.

In one preferred embodiment there is provided a method for constructing a
highly complex multiplex reaction for human papillomavirus amplification.
The method includes the selection of conserved primer binding sites (less than
70% variability) at an appropriate proximity. The primer binding sites should
be located at a distance from each other to ensure that an amplicon of the
appropriate size is produced. Preferably an amplicon of 30-160 nucleotides in
length is produced, more preferably 40-120, 50-100, 60-90 or 70-80
nucleotides in length. Amplicons between 130 and 160 nucleotides in length
are particularly preferred. The primers form part of the amplicon generated.
The primers are preferably 10-30 nucleotides in length, more preferably 12-25,
15-22 or 18, 19, 20 or 21 nucleotides in length. The sequence of a complete
set of primers where primers are satisfying the usually applied criteria for
primers (e.g. checking the primers against a computer program at full
complementarity like Primer3) is then determined, and the smallest possible
number of primers are designed having only three mismatches, preferably on
one end of the primer, more preferably the 5' end, to all of the related
organisms, such as human papillomavirus types, which are intended to be
amplified. Additionally the primers should bind to a nearly equal number of
types with no more than three mismatches. Further amplification differences
are controlled by changing the relative concentration of the primers. The
resulting sensitivity of detection is preferably within at least two magnitudes
for all related organisms, such as the human papillomavirus types, which are

intended to be detected.



<212> DNA <213> Artificial <220> <223> Prinmer <400> 12

accaacctct tttattatgg 20 <210> 13 <211> 23 <212> DNA
we20@05%60i fici al <220> <223> Prinmer <400> 13 PCT/GB2006/004266

agcacaaata tatattatta tgg 23 <210> 14 <211> 18 <212>

DNA <213> Artificial <220>43223> Prinmer <400> 14

cgcaccggat atattact 18P38434WD Genoid.s t 25 <210> 15

<211> 23 <212> DNA <213> Artificial <220> <223> Pri ner

<400> 15 cgcacaaata tttattatta tgc 23 <210> 16 <211>

19, <212> DNA_<213> Artificial <220> <223> Prinmer <40Q>

1%h§g§aﬁ Ggiifeants aghieyereny over o tpphuigyas, inp fecent ad, pygre

sequential addition of the primers, and trial and error methods are followed.
The devised method keeps the competition at a minimum. There are corrected
priming efficiencies against all targets, resulting in highly equal amplification
sensitivities. Additionally the probability of mispriming is reduced by keeping

the primers preferably variable at the 5’ end thereof.

The mixture of primers is capable of amplifying at least one human
papillomavirus type L1 region, preferably comprising Seq ID Nos. 53 to 103. It
preferably includes at least one forward primer from the group Seq Id Nos. 1 to

16 and at least one reverse primer from the group Seq ID Nos 17 to 32.

In a seventh aspect the present aspect provides a set of primers obtainable by
the method of the sixth aspect comprising at least one primer selected from
Seq.ID. Nos 1 to 32. Preferably it comprises at least one forward primer from
the group Seq Id Nos. 1 to 16 and at least one reverse primer from the group

Seq ID Nos 17 to 32. More preferably it comprises Seq.ID. Nos 1 to 32.

In a further aspect the present invention provides a kit for detecting one or
more one or more pathogens comprising a set of probes as defined in the
second aspect. The kit preferably further comprises a set of primers identified

according to the method of the sixth aspect.

In addition, the invention provides a kit for detecting one or more pathogens
comprising a set of primers identified according to the method of the sixth

aspect.
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<213> Artificial <220> <223> Priner <400> 17

taccctaaat actctgtatt g 21 <210> 18 <211> 21 <212> DNA
we20B05%60i fici al <220> <223> Prinmer <400> 18 PCT/GB2006/004266

taccctaaat accctatatt g 21 <210> 19 <211> 21 <212> DNA

<213> Artificial <220> <2234> Primer <400> 19

aattctaaaa actctgtact 3210> 20 <211> 21 <212>

DNA<213> Artificial P38434V\D Genoid - T25 <220> <223>

P‘Pirélf@fab?‘lﬁ@ﬁq?socélﬁﬁé haP ) dBeECoHH el mBreldrearisinR Adociated
<211> 21 <212> DNA <213> Artificral <220> <223> Pri ner

<400ra 2&xvaly dtansmitedadiseasat peferaply HPID gnotppes<Preferably the
<%%o es [();lc\)lﬁ‘apﬁzsél %%e%;grllgel gelleaclted from Seq ID nos. 17 to 33. The set of
primers preferably comprise at least one sequence selected from Seq Id Nos 1
to 32, more preferably at least one selected from Seq ID No 1 to 16 and at least
one selected from Seq Id 17-32. Most preferably the primer mixture comprises

the primers of Seq Id Nos. 1-32.
Preferably the kits further comprise an internal control.

The kit can also include a package label or package insert having instructions
thereon for using the mixture(s) of primers and pair(s) of probes to detect the

presence or absence of human papillomavirus in a biological sample.

The kits can further comprise other components, such as reagents x;equired for
PCR. Such reagents include buffers, a suitable DNA polymerase, and dNTPs
such as dATP, dCTP, dGTP and dTTP. The kit components can be presented in
a number of vials or other containers. The reagents may be lyophilised for later
reconstitution prior to use. Alternatively the components can be provided in
suitable buffered solutions ready for use. Such solutions may contain suitable

preservatives.

Unless otherwise defined, all technical and scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art
to which this invention belongs. Although methods and materials similar or
equivalent to those described herein can be used in the practice or testing of the
present invention, suitable methods and materials are described below. In
addition, the materials, methods, and examples are illustrative only and not

intended to be limiting. All publications, patent applications, patents, and other
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We 288 0s5Ri6) mer

<220> <223> Prinmer <400> 22 tattctaaat accctgtatt g 21
<210> 23 <211> 21 <212> DNA <213> Artificial <220>

24 <211> 21 <212> DNA <213> Artificial <220> <223>
Primer <400> 24 catcttaaaaggccctatatt g 21 <210> 25
<211> 21 <212> DNA <213> Arfificial <220>P38434WD

CGenoi d. ST25 <223> Pri ner <400> 25 aaccct aaac

afFErbAdeR irherfliondd Bl arbintérbbrateddl by 2dférenBiNth théir3entirety. In

Artificial <220> <223> Prinmer <400> 26 aacgcgaaaa

aeasetof conflicy tixpresent spexification Sinpluding refinibigas.ayilksontrol.

Artificial <220>

The invention is illustrated by the following non-limiting examples. Other
features, objects, and advantages of the invention will be apparent from the

drawings and detailed description, and from the claims.

Example 1
Real-time PCR detection of high risk and low risk HPV DNA

The total reaction-volume was 20 pl, including the following
components: 2l (~0,2pg) cloned HPV DNA, 18ul polymerase buffer (final
concentration: 90 mM TRIS-HCI (pH=8,0), IlmM DTT, 50 mM KCl, 7 mM
MgCl,, 1% Tween-20 (SIGMA), 1% Ficoll, 1% PVP, 250 uM each dNTP
(ATP, CTP, GTP, TTP)(Promega), 0,28 uM of each primers: SEQ. ID. NO: 1-
32, 0,18 uM each of molecular beacons SEQ. ID. NO:33-52, and 7,5 U
AmpliTaq Gold DNA polymerase (ROCHE) ). The reaction was carried out in
LightCycler 2.0 PCR thermal cycler, with the following parameters:

Step 1: 10 minutes at 95 °C;

Step 2: 5 minutes at 55 °C;

Step 3: Cycles 1-37: 30 seconds at 95 °C, 60 seconds at 42 °C — single
detection mode, and 30 seconds at 72 °C;

The high risk HPV genotypes were detected by molecular beacons SEQ. ID.
NO:38-51. The fluorescent data were collected at 530nm.

The low risk HPV genotypes were detected by molecular beacons SEQ. ID.
NO:33-37. The fluorescent data were collected at 560nm.

The reaction internal control was detected by molecular beacon SEQ. ID.

NO:52. The fluorescent data was collected at 610nm.

<400> 23 aactctaaat actctgtact grPET/GB21(5004266
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<223> Primer <400> 27 taccctaaag accctatact g 21 <210>
28 <211> 21 <212> DNA <213> Artificial <220> <223>

wenimms766400> 28 aact ctaaat accctatact g 21 <2ROFGB2006/004266

<211> 21 <212> DNA <213> Artificial <220> <223> Pri ner
<400> 29 aacgtgaaat acacgaygtt g 21 <210> 30 <211> 21
<212> DNA <213> Artificial <220> <223> Priner <400>

30cacacggaac accctgtact g P38434W G e id.ST25 <210>
3TheZdllowibl sehbippebNbers Zhdcestullyl ddtedted: 16&21@ﬂ< 283 42,43,

Pri mer <400> 31 caccctaaac accctatatt 21 <2 O> 32

<44/85), Juighepis (16NIS, 31 33 AP 1,39, 45, Al ,522@@ 582095 665 bipand

internal control.

Example 2
Real-time PCR detection of HPV16, HPV18 and HPV6, HPV11 HPV DNA

The total reaction-volume was 20 pl, including the following
components: 2pl (~0,2pg) cloned HPV DNA, 18ul polymerase buffer (final
concentration: 90 mM TRIS-HCI (pH=8,0), 10mM DTT, 50 mM KCl, 7 mM
MgCl,, 1% Tween-20 (SIGMA), 1% Ficoll, 1% PVP, 250 uM each dNTP
(ATP, CTP, GTP, TTP) (Promega), 0,28 uM of each primers: SEQ. ID. NO: 1-
32, 0,18 pM each of molecular beacons SEQ. ID. NO:33, 34, 38, 39, 52, and
7,5 U AmpliTaq Gold DNA polymerase (ROCHE) ). The reaction was carried
out in LightCycler 2.0 PCR thermal cycler, with the following parameters:

Step 1: 10 minutes at 95 °C;

Step 2: 5 minutes at 55 °C;

Step 3: Cycles 1-37: 30 seconds at 95 °C, 60 seconds at 42 °C — single
detection mode, and 30 seconds at 72 °C;

The HPV16 and HPV18 genotypes were detected by molecular beacons SEQ.
ID. NO:38-39. The fluorescent data were collected at 530nm. |
The HPV6 and HPV11 genotypes were detected by molecular beacons SEQ.
ID. NO:33-34. The fluorescent data were collected at 560nm.

The reaction internal control was detected by molecular beacon SEQ. ID.
NQO:52. The fluorescent data was collected at 610nm.

The following genotypes were succesfully detected: low-risk (6, 11), high-risk
(16, 18) and internal control.



<400> 32 aacccgaaac actcgatact g 21 <210> 33 <211> 23

<212> DNA <213> Artificial <220> <223> Probe <400> 33
waggoirmatesgt tatttttcca taa 23 <210> 34 <211> 2BCELB2006/004266

DNA <213> Artificial <220> <223> Probe <400> 34

gggacatcca tattactcta tcaagy25 <210> 35 <211> 11 <212>

DNA <213> Artificial <220> <223> Probe <400> 35

ggtcaccctt attactctat tacaaaa 27P38434WD Genoi d. ST25

<ApPenddp1<211> 21 <212> DNA <213> Artificial <220>

<223> Probe <400> 36 cacccatatt tcccccttaa a 21 <210>

10

15

20

25

30

35

40

3Foremrd priperse212> DNA

SEQ.ID. NO:1 KP-F/1 CGCACCAACATATTITTATT
SEQ. ID. NO:2 KP-F/2 CGCACAAGCATCTATTATTA
SEQ. ID. NO:3 KP-F/3 CGCACAAGCATATTITATC
SEQ. ID. NO:4 KP-F/4 CGCACCAGTATATTTTATCA
SEQ.ID. NO:5 KP-F/5 CGCACAAGCATTTACTATCA
SEQ. ID. NO:6 KP-F/6 CGCACCAACTACTTITTACC
SEQ. ID. NO:7 KP-F/7 CGTACCAGTATTTTCTACCAC
SEQ. ID.NO:8 KP-F/8 CGCACAGGCATATATTACT
SEQ. ID. NO:9 KP-F/9 CGCACCAACATATATTATCA

SEQ. ID. NO:10 KP-F/10 CGTACCAACCTGTACTATTATG

SEQ. ID. NO:11 KP-F/11 GCACCAACTTATTTTACCAT
SEQ. ID. NO:12 KP-F/12 ACCAACCTCTTTTATTATGG
SEQ. ID. NO:13 KP-F/13 AGCACAAATATATATTATTATGG
SEQ. ID. NO:14 KP-F/14 CGCACCGGATATATTACT
SEQ. ID. NO:15 KP-F/15 CGCACAAATATTTATTATTATGC
SEQ. ID. NO:16 KP-F/16 CGGACGAATGTTTATTACC

Reverse primers:

SEQ. ID. NO:17L1C2 TACCCTAAATACTCTGTATTG
SEQ. ID. NO:18 L1R2 TACCCTAAATACCCTATATTG

SEQ. ID. NO:19 R1

SEQ. ID. NO:20 R45
SEQ. ID. NO:21 R11
SEQ. ID. NO:22 R16
SEQ. ID. NO:23 R42
SEQ. ID. NO:24 R44
SEQ. ID. NO:25 R03
SEQ. ID. NO:26 R04
SEQ. ID. NO:27 R0S
SEQ. ID. NO:28 R06
SEQ. ID. NO:29 R07
SEQ. ID. NO:30 R08
SEQ. ID. NO:31 R54
SEQ. ID. NO:32 R85

Probe sequences

AATTCTAAAAACTCTGTACTG

TACTCTAAATACTCTGTATTG
TACCTTAAACACTCTATATTG
TATTCTAAATACCCTGTATTG
AACTCTAAATACTCTGTACTG
CATCTTAAAAACCCTATATTG
AACCCTAAACACCCTGTATTG
AACGCGAAAAACCCTATATTG
TACCCTAAAGACCCTATACTG
AACTCTAAATACCCTATACTG
AACGTGAAATACACGATATTG
CACACGGAACACCCTGTACTG
CACCCTAAACACCCTATATTG
AACCCGAAACACTCGATACTG

SEQ.ID.NO:33 HPV6B3: GGGTCATCCTTATTTTTCCATAA
SEQ.ID.NO:34 HPV11B2: GGGACATCCATATTACTCTATCAAA
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<213> Artificial <220> <223>
aacaagacac 20 <210> 38 <211>
<220> <223> Probe

Probe <400> 37 acgaccagca

25 <212> DNA <213>

<400> 38 caat aacaa®GB2006/004266
atattagttc ctaaa 25 <210> 39 <211> 19 <212> DNA <213>
Artificial <220> <223> Prohg <400> 39 tatcctgctt

attgccacc 19 <210> 40 <211> 21 <212> DNA <213>

Artificial <220> <223> Probe <400> 40 catacct aaa

t SEQATANDE3 FHRV49B20>GHT CARAECTZA TIACTC DNANARSBARANO
Cepoi 1t SO HRVA3BAY t idAGteh TAZZPrcc@eTTARRe <400>

AP VUAHRIACEAEE ARG AR RN AGAEAL> 25

4§ i bR
< E%.}IDD]E@??:HPVMBS:

SEQ.ID.NO:39 HPV18BS:
SEQ.ID.NO:40 HPV31BS5:
SEQ.ID.NO:41 HPV33B7:
SEQ.ID.NO:42 HPV35B2:
SEQ.ID.NO:43 HPV39B3:
SEQ.ID.NO:44 HPV45B3:
SEQ.ID.NO:45 HPV51B2:
SEQ.ID.NO:46 HPV52B2:
SEQ.ID.NO:47 HPV56B2:
SEQ.ID.NO:48 HPV58B2:
SEQ.ID.NO:49 HPV59B2:
SEQ.ID.NO:50 HPV66B2:
SEQ.ID.NO:51 HPV68B2:
SEQ.ID.NO:52 HPV-ICB2:

SEQ.ID.NO:53
>Hpv2a

CAATAACAAAATATTAGTTCCTAAA
TATCCTGCTTATTGCCACC
CATACCTAAATCTGACAATCC
TTTTTTAGCGTTAGTAGGATTTTT
AAAACAAGATTCTAATAAAATAGCA
TTAAAGTGGGTATGAATGGTTG
GCTGTTCCTAAGGTATCCG
AGCACGCGTTGAGGTTTTA
AGTTTTAGTTCCCAAGGTGTC
CTGTGACTAAGGACAATACCAAA
TTCCATCAAAAGTCCCAATAAC
AAAGGTGGTAATGGTAGACAGG
AATCTGGTACCAAAACAAACATC
TTAAGGTTCCTATGTCTGGGG
TGACATAGATCCCCATAGACAGTT

cgga ctaatgtgta ttaccatggt ggcagttcta ggcettctcac tgtgggtcat ccatattact ctataaagaa
gagtaataat aaggtggctg tgcccaaggt atetgggtac caatatcgtg tatttcacgt g

SEQ.ID.NO:54
>HPV3

cgc accaacattt attattatgc aggcagttct cgettgetga cegtgggtea tecttatttt getatcccea
aatcttctaa ttccaagatg gatattccta aggtgtecge ctttcaatat agagtgttta gggtg

SEQ.ID.NO:55
>HPV6

cgcacca acatatttta tcatgccage agttctagac ttcttgeagt gggteatect tatttttcca
taaaacgggc taacaaaact gttgtgecaa aggtgtcagg atatcaatac agggtattta

aggtg

SEQ.ID.NO:56
>hpvil

cgcacc aacatatttt atcatgecag cagttctaga ctecttgetg tgggacatee atattactet
atcaaaaaag ttaacaaaac agttgtacca aaggtgtctg gatatcaata tagagtgttt aaggta

SEQ.ID.NO:57
>HPV13

cgtac caacatattt tatcatgeta geagttctag actactigea gtgggaaate cttattttce tattaagaaa
caaaacaaaa ctgttgtcce taaggtatet ggttatcagt ttagggtatt taaagtt
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<213> Artificial <220> <223> Probe <400> 42 aaaacaagat
tctaataaaa tagca 25 <210> 43 <211> 22 <212> DNA <213>

woni7iostieal <220> <223> Probe <400> 43 ttaaagt §gQ/GB2006/004266

tatgaatggt tg 22 <210> 44 <211> 19 <212> DNA <213>

Artificial <220> <223> Prole <400> 44 gctgttccta

aggtatccg 19 <210> 45 <211> 19 <212> DNA <213>
Artificial <220> <223> Probe <400> 45 agcacgcgtt
gaggtttta 19 <210> 46 <211> 21 <212> DNA <213>
ASEQIITENG):58<220>P38434W0 Genoi d. ST25 <223> Probe <400>
46patiet t agtt cccaaggtgt ¢ 21 <210> 47 <211> 23 <212>
D%aé Bttt tt:ét&&féga acatccagac tacttgcagt tggacatccc tattttecta
ttaaaaaacc taacaataac aaaatattag ttcctaaagt atcaggatta caatacaggg tatttagaat a

SEQ.ID.NO:59

>HPV18

¢ ccacaagcat attttatcat getggcaget ctagattatt aactgttggt aatccatatt ttagggttce
tgcaggtogt ggcaataage aggatattce taaggttict gecataccaat atagagtatt tagggtg

SEQ.ID.NO:60

>HPV26

cgcacc ggcatatatt attatgeggg cagetctegt ttattaacat taggacatcce atatttttce
atacctaaaa ctggccaaaa ggccgaaatt cctaaggtat ctgectatca gtacagggta tttagagtg

SEQ.ID.NO:61

>HPV27

cggacgaatg tctattacca tggtggeagt tetaggetee tcactgtegg ccacccatat tattctataa
agaagggtag caataatagg ttggcagtge ctaaggtgte cggetaccaa taccgtgtat ttcacgtt

SEQ.ID.NO:62

>HPV28

cgca ccaatattta ttattatgca ggcacttcte ggttgetgac cgtgggteat cettattttc ccattcctaa
atcatccact aacaaagcag atgtgcccaa agtgtccgece titcagtata gggtaticeg ggtg

SEQ.ID.NO:63

>HPV29

c gcacaaatat ttattattat gcaggcagtt ctegectget cactgtgggt catccacatt attcaatice
caaatcctct ggtaataagg tagatgtgcee taaggtgtet geatttcagt acagggtttt cecgtgtg

SEQ.ID.NO:64

>HPV30

cg caccaatata ttttatcatg caggcagcte acgtttgett gotgttggac atccatatta ttctatttet
aaggctggta attccaaaac agatgttcce aaggtgtetg catticagta tagggtetit agggte

SEQ.ID.NO:65

>HPV31

cg aaccaacata tattatcacg caggcagige taggetgett acagtaggcce atccatatta
ttccatacct aaatctgaca atcctaaaaa aatagtigta ccaaaggtgt caggattaca atatagggta

titagggit

SEQ.ID.NO:66
>HPV33
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<220> <223>
23 <210> 48
we28&rsRebe
49 <211> 22
Probe <400>

Probe <400> 47 ctgtgactaa ggacaat acc aaa
<211> 22 <212> DNA <213> Artificial <220>
<400> 48 ttccatcaaa agtcccaata acP22/GB20dr004266
<212> DNA <213> Artificial <220> <223>

49 aaaggtggta asggtagaca gg 22 <210> 50

<211> 23 <212> DNA <213> Artificial <220> <223> Probe
<400> 50 aatctggtac caaaacaaac ate 23 <210> 51 <211>
2 1cgeadangcDitiattald Gretoitddt tdcagadttc<2R (ittgs 22Avcdtitthetach00>
51438484 \M2ogetah thafiido tdc&a@@gﬁeﬁéhgﬁr leaﬁi‘teﬁ g&tt&&gggt c

<210> 52 <211> 24 <212> DNA <213>

t|f|C|a <220

SEQ.ID.NO:67

>HPV34

Cg cacaaatata tattattatg caggtagtac acgcttgetg geagtaggac atccctatta tectataaag
gatactaatg ggaaacgtaa gattgctgta cctaaagttt caggtttgea atacagggta tttagaata

SEQ.ID.NO:68

>HPV35

cgcacaaaca tctactatca tgcaggceagt tctaggetat tagetgtggg tcacccatac tatgetatta
aaaaacaaga ttctaataaa atagcagtac ccaaggtatc tggtttgcaa tacagagtat ttagagt

SEQ.ID.NO:69

>HPV39

C gcacaggcat atattattat getggeaget ctagattatt aacagtagga catccatatt ttaaagtggg
tatgaatggt ggtcgeaage aggacatice aaaggtgtet geatatcaat atagggtatt tcgegtg

SEQ.ID.NO:70

>HPV40

cgcaccag fttatattat catgetggta gtgecaggtt actgactata ggacatccat actttgagtt
aaaaaaaccc aatggtgaca titcagtgec taaggttict ggacatcaat acagggtatt tagggta

SEQ.ID.NO:71

>HPV42

cgcacca actactttta ccatgccage agttctagge tattggttgt tggtcaccet tattactcta
ttacaaaaag gccaaataag acatctatce ccaaagtgte tggtttacag tacagagtat ttagagit

SEQ.ID.NO:72

>HPV43

cgcaccaact tattttatta tgetggeagt tcacgtttge ttgecagtggg tcacccatat ttcceectta
aaaattcctc tggtaaaata actgtaccta aggtttctgg ttatcaatac agagtattta gagtt

SEQ.ID.NO:73

>HPV44

cgc accaacatat attaccatgc tagcagttct agacttcttg ctgtgggcaa cccttatttt gecatacgac
cagcaaacaa gacacttgtg cctaaggttt cgggattica atatagggtt tttaagatg

SEQ.ID.NO:74

>HPV45

cgcaca agcatatttt atcatgcagg cagticccga ttattaactg taggcaatcc atattttagg
gttgtaccta atggtgcagg taataaacag getgttccta aggtatccge atatcagtat agggtgttta

gagta
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<223> Probe <400> 52 tgacatagat ccccatagac agtt 24
<210> 53 <211> 135 <212> DNA <213> Hpv2a <400> 53

woggEmsaEd g t gt attacca t ggt ggcagt tctaggcettc teaTiapyme04266

tcatccatat 60 tactctataa agaagagtaa taataaggtg

gctgtgccca aggtatctgg gtacgpatat 120 cgtgtatttc acgtg
135 <210> 54 <211> 138 <212> DNA <213> HPV3 . <400> 54
cgcaccaaca tttattatta tgcaggcagt tctcgcttgc tgaccgtggg
t $BQADLNa:7%50 tttgctatcc ccaaatcttc taattccaag
abgpatsat t ¢ ctaaggtgtc cgcctttcaa 120 tat agagt gt

t<& 4 g atAAASAET aggcaﬁ%ééli abPratd‘cafiag gdcA tCTethdt acgﬁveg:cta
y PR R e e e

cggﬁa@g@)tq%tgccaaagg tgt caggat a tcaatacagg 120
g t g’tg 132 <210> 56 <211> 132 <212> DNA <213>
hﬁWIV5Z4OO> 56 cgcaccaaca tattttatca tgccagcagt
t e EeRFRBETAE Clattgiatpoaggsaa stogatiach rar@tazae cetcetathttictattaa

asmsagraghegiggiasig Gl eangt dbghexyg e ptag goelgerataaaigndya
1264a88434WD Cenoi d. ST25 gtgtttaagg ta 132 <210> 57

<211> 132 <212> DNA <213> HPV13 <400> 57 cgtaccaaca
t gEtiraiep7y gct agcagt tctagactac ttgcagtggg aaatccttat
6011pv53
cgcaccact atattttatc atgctggaag ctetcgettg cttacegtgg gacatectta ttaccecatt
tctaaatctg gtaaagcaga catccctaag gtgtetgceat ttcagtatag ggtgtttaga gta

SEQ.ID.NO:78

>HPV54

cgcaca agcatatact atcatgcaag cagctctaga ttattggetg ttggacatcce atattttaaa
gtacaaaaaa ccaataataa gcaaagtatt cctaaagtat caggatatca atatagggtg tttagggte

SEQ.ID.NO:79

>HPV55

cgce accaacatag tttaccatge tageagttct agacttettg ctgtaggeaa cecttattit gecatacgac
cagcaaacaa gacacttgtg cctaaagttt caggatttca atatagggtt titaaggtg

SEQ.ID.NO:80

>HPV56

cgcacta gtatatttta tcatgcagge agttcacgat tgettgecgt aggacatcce tattactctg
tgactaagga caataccaaa acaaacattc ccaaagttag tgcatatcaa tatagggtat ttagggta

SEQ.ID.NO:81>HPVS57
cgg acgaatgttt attatcatgg tgggagetct cggeteetca cagtaggeca tecatattat tetataaaaa
aaagtggcaa taataaggtg tetgtgccca aggtatcggg ctaccagtac cgtgtgttce atgtg

SEQ.ID.NO:82

>HPVS58

¢ geacaagcat ttattattat gctggeagtt ccagactttt ggetgttgge aatccatatt tttccatcaa
aagtcccaat aacaataaaa aagtattagt tcccaaggta tcaggcettac agtatagggt ctitagggtg

SEQ.ID.NO:83

>HPV59

cgtaccag tattttctac cacgcaggea gttccagact tcttacagtt ggacatccat attttaaagt
acctaaaggt ggtaatggta gacaggatgt tcctaaggtg tetgeatatc aatacagagt atttagggtt
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tttcctatta agaaacaaaa caaaactgtt gtccctaagg tatctggtta
tcagtttagg 120 gtatttaaag tt 132 <210> 58 <211> 138

we20@rostadh <213> HPV16 <400> 58 cgcacaaaca t at aCT/aBren6/004266

t gcaggaaca tccagactac ttgcagttgg acatccctat 60
tttcctatta aaaaacctaa caataggaaa atattagttc ctaaagtatc
aggattacaa 120 tacagggtat ttagaata 138 <210> 59 <211>
138 <212> DNA <213> HPV18 <400> 59 cccacaagca
tattttatca tgctggcagc tctagattat taactgttgg taatccatat
60SEQIP@YOt84c ct gcaggt gg tggcaat aag caggatattc
ct@pyitc tgcataccaa 120 tatagagtat ttagggtg 138

<2c"gQ500§LQcﬁ§ﬂ'&ﬁta Tee c2tpa§ 29t 4tg ota
G L e e

a
ga%%?tccta aggtatctgc ctatcagtac 120 agggtattta gagtg
135 <210> 61 <211> 138 <212> DNA <213> HPV27 <400> 61

cggacgaat g tctattacca tggtggcagt tctaggctcc tcactgtcgg
co&@gﬁd‘& :80P38434WD Genoi d. st 25 tattctataa

agddBy@2 ag caat aat agg ttggcagtgc ctaaggtgtc cggctaccaa
12@0&(&!%(@&@&% ttatp S @e@doctbechcs #fact éét?ca]ﬁﬁ otaei 2>
DN&caﬂ’g%ﬂté aé%?@g,?cc @ca%%ﬁﬁ%%aét& ag‘?a{c%%g tgtttcgtgt

aggcact tctcggt gc tgaccgtg
tt cccattc ctaaatcatc cactaacaaa gcagat gtgc ccaaagt gt c

°9554 1h948. 8620
>HPV66

cgtacca gtatatttta tcatgcaggt agctctaggt tgcttgetgt tggecatect tattactetg tticcaaate
tggtaccaaa acaaacatce ctaaagitag tgcatatcag tatagagtgt ttagggta

SEQ.ID.NO:87
>HPV67

cgcacaag catttactat tacgctggta getccagact tttagetgta ggecatectt acttttceat
tectaatcee tccaacacta aaaaggtgtt agtgeccaag gtgtecaggtt tgeagtatag getatitagg gtt

SEQ.ID.NO:88

>HPV68

cgeactggca tgtattacta tgetggtaca tetaggttat taactgtagg ccatccatat tttaaggttc
ctatgtctgg gggccgeaag cagggcattc ctaaggtgte tgcatatcaa tacagagtgt ttagggtt

SEQ.ID.NO:89

>HPV69

cgeac cggatatatt actatgcagg cagctctega ttattaactt tgggtcatee ctattttcca attcctaaat
ctggticaac agcagaaatt cctaaagtgt ctgcttacca atatagggtt tttcgtgtt

SEQ.ID.NO:90

>HPV70

cgta caggcatata ttattatget ggaagetete gettattaac agtagggceat ccttatttta aggtacctgt
aaatggtggc cgcaageagg aaatacctaa ggtgtetgea tatcagtata gggtatttag ggta

SEQ.ID.NO:91
SHPV72
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tatagggtat tccgggtg 138 <210> 63 <211> 138 <212> DNA
<213> HPV29 <400> 63 cgcacaaata tttattatta tgcaggcagt

woOebargstdegc t cact gt ggg tcatccacat 60 tattcaatt @CT/GB2006/004266

ccaaatcctc tggtaataag gtagatgtgc ctaaggtgtc tgcatttcag
120 tacagggttt tccgtgtg 138_<210> 64 <211> 138 <212>
DNA <213> HPV30 <400> 64 cgé%ccaata tattttatca

t gcaggcagc tcacgtttgc ttgctgttgg acatccatat 60

t atdcGl@tdobtc argia 1ARILECARA égg h ;é: 89 tgt>C
PrenrerMbibe s o R e O

tat®t at ca cgcaggcagt gctaggctgc ttacagtagg ccatccat at
60 tattccatac ctaaatctga caatcctaaa aaaatagttg

t atkddh) 919& caggatta 120 caatataggg tatttagggt t 141
<21GBV@8 <211> 140 <212> DNA <213> HPV33P38434WD
Ceaganch BTastattAliAtpchfe tgcRac@diighttbagdaicicctagiv@el agt

t categitt Ctehi-patOtdagd ot Ficcal 1164 ik bbakahba gletitaggo t
aaat cctact aacgctaaaa aattattggt acccaaagta TC ggctgtggc
120r@abateggot ttttagggtc 140 <210> 67 <211> 141 <212>

g,;l}@> HPV34 <400> 67 cgcacaaata tatattatta

tgc fagt a ttgc tggcagta acatccctat 60
tg%‘(% g%a%aggtc g‘%&%ﬁf;’ ° 38&35%3@8 848 lpgepdptecctrtileest aaagt
t t Hograestapstrdas agtiaticgheatateip salataaaty taggetatit aaggtg

SEQ.ID.NO:94

>HPVS81

cgcace aaccttttit attatggggg cagttecege cttettactg tagggeatee atattgtaca ttaactattg
gtacccaagg aaagcgttce actaticcea aggtgtetgg gtatcagtac cgggtgtttc gtgtg

SEQ.ID.NO:95

>HPVS§2

cgce accggceatat attattatge aggcagttcc agacttatta ccttaggaca tccatatttt tcaataccea
aaaccaatac acgtgetgaa atacctaagg tatctgectt tcagtatagg gtgtttaggg ta

SEQ.ID.NO:96

>HPV83

cg caccaacctc ttttattacg gtggeagete cagacttctt accgtaggac atccatatta tectgtacag
gitaatggic aaggaaaaaa agccactatc cccaaggttt ctggetacca atatagggtg tttegeatt

SEQ.ID.NO:97

>HPVE84

cgcaccaac ttattitatt atggtggtag ttctcgectg cttactgtgg gacatccata ttattctgtt
cetgtgteta cccetgggea aaacaacaaa aaggecacta tccccaaggt tictgggtat caatacaggg

tgtitagggt c

SEQ.ID.NO:98

>HPV85

cgta ccagtacatt ttatcatget ggeagetcta ggettctaac cgttggacat ccatactata aagttaccte
aaatggaggc cgeaageaag acattcctaa agtgtetgee tatcagtate gagtgittcg ggit

SEQ.ID.NO:99

>HPV86

cgtaccaac ctattttatt atggtggtag ticccgettg cttactgtgg gecatccata ttatectgtt
actgtttect ccagecctgg acaaaacaac aaaaaggeca atattcccaa ggtttcgggg tatcaataca
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<210> 68 <211> 137 <212> DNA <213> HPV35 <400> 68
cgcacaaaca tctactatca tgcaggcagt tctaggctat tagctgtggg

woeerpsadsac 60 tatgctatta aaaaacaaga ttctaat aaBCT/GB2006/004266

at agcagt ac ccaaggtatc tggtttgcaa 120 tacagagt at
ttagagt 137 <210> 69 <211>5338 <212> DNA <213> HPV39
<400> 69 cgcacaggca tatattatta tgctggcagc tctagatt at
t aacagt agg acatccatat 60 tttaaagtgg gtatgaatgg
t gggittiampgigcaggacatt ¢ caaaggtgtc tgcatatcaa 120
tatagggtat ttcgcgtg 138 <210> 70 <211> 135 <212> DNA
<RESIDRMP00<400> 70 cgcaccagtt tatattatca tgctggtagt
gSE@gyt ac tgact atagg acatccatac 60 tttgagttaa

ABAARCHT IR OE BHATA e LERILIC Ol dabbdfh AgRLeRat ac
: CERILIE i AR 58
1a§~s%%§ e e

c§e8&8Bact acttttacca tgccagcagt tctaggctat tggttgttgg
tcacccttat 60 tactctatta caaaaaggcc aaataagaca

t SEQBBNEH1@hgt gt ct gg tttacagtac 120 agagtattta gagtt

13HPYBP0> 72 <211> 135 <212> DNA <213> HPV43 <400> 72

cggtacmaactgticitt fieghgarat gtg@cagttadagag gictdogettd ttgeagiaggg

t cagecatdbtgbatdacagicha Aatdals edt6adodti Ranadadg otatttaggg

agf gtaccta aggtttctgg ttatcaatac 120 agagtattta gagtt
135 <210> 73

SEQ.ID.NO:102

>HPV90

agaacaaacata tattattatg caggcagttc ccgactgtta actgttggece atccttattt tgctatcaaa
aagcaatcag gaaaaaaccc tatagtggtt cccaaggtgt ctggatatca atatagggtg tttagggta

SEQ.ID.NO:103

>HPVI1

cgcacc aacttatttt accatgetgg cagttccegt ttactggcetg tgggecacce tttttticet ataaaaaata
attctggtaa agtaattgtt cctaaagttt caggtcacca atatagggtg tttagagtt

SEQ.ID.NO:104

HPV-IC
CGGACGAATGTTTATTACCAGATAGATAGAGATAGATACCCATATA
CAGATAATGACATAGATCCCCATAGACAGTTTATACAGATCAGTAG

CAGTTTTTATATATGAGATGATGATAGCAATACAGAGTATTTAGGGT
A

SEQ.ID.NO:105 HPV11B3/2: AAAACAGTTGTACCAAAGGTGTCTG
SEQ.ID.NO:106 HPV42B1: CAAAAAGGCCAAATAAGACA
SEQ.ID.NO:107 HPV43B6: CCCCCTTAAAAATTCCTCT
SEQ.ID.NO:108 HPV44/55B1 ATACGACCAGCAAACAAGAC
SEQ.ID.NO:109 HPV39B4: TATGAATGGTGGTCGCAAG
SEQ.ID.NO:110 HPV52B7: AAAACACCAGTAGTGCTAATG
SEQ.ID.NO:111 HPV56B3: CCAAAACAAACATTCCCAA
SEQ.ID.NO:112 HPV59B3: ATCCATATTTTAAAGTACCTAAAG
SEQ.ID.NO:113 HPV66B1: CAAATCTGGTACCAAAACAAA
SEQ.ID.NO:114 HPV-ICB4: CCCATAGACAGTTTATACAGATCA
SEQ.ID.NO:115 HPV6B6: ATAAAACGGGCTAACAAAA
SEQ.ID.NO:116 HPV26B1: TACCTAAAACTGGCCAAAAG
SEQ.ID.NO:117 HPV35B4: ATTCTAATAAAATAGCAGTACCCAAG
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<211> 132 <212> DNA <213> HPV44 <400> 73 cgcaccaaca
tatattacca tgctagcagt tctagacttc ttgctgtggg caaccctt at

w6éQod7isgwseat ac gaccagcaaa caagacactt gt gcct aaggCT/GB2006/004266

tttcgggatt tcaatatagg 120 gtttttaaga tg 132 <210> 74
<211> 141 <212> DNA <213> kFV45 <400> 74 cgcacaagca
tattttatca tgcaggcagt tcccgattat taactgtagg caatccat at
60 tttagggttg tacctaatgg tgcaggtaat aaacaggctg
ttcctaaggt atccgcatat 120CCAGME® aggg tgtttagagt a 141
<210> 75 <211> 135 <212> DNA <213> HPV51 <400> 75
cgcaccggca tatattacta tgcaggcagt tccagactaa taacattagg
agat ccgt .
GEat t horaod of SbEEAE B L RRRO TR RO GAT Pilbton comprising
1@mtackihg=a MeERIS 43idWDtGEeaDirdmSTRmpt With dldet ceRibZizinPNAleast
<213> HPV52 <400> 76 cggac agca tctattatta tgcaggicagt

t tOUE gErbes heseiB £g¢1 g6 SHE Rrohes campBeestd $qaFae gpmplementary
a t 4 :

B s R U VR e it
1B8des; MilRreibNAId<R2k8s fdiRMb Stemddifieturd ircthe absact af hybridization

tattttatca tgctggaage tctcgcttge ttaccgtg catcctta
65 f auClianr KR aibogs, CoEgE Sald PEPECS RBggs Wi a frs
Lg{{élié&% fabtcag 8tR86hd! ifter8litg! 1BOPAhAndCRy BrEdi%Re OF said

probe to a nucleic acid from said pathogen causes a change in the signal

detected.

2. The method as claimed in claim 1 wherein said first interacting label and

said second interacting label are a FRET donor and FRET acceptor.

3. The method as claimed in claim 2 wherein said FRET acceptor is a
quencher.
4. The method as claimed in any one of claims 1 to 3 wherein said

sequence complementary to a sequence from a pathogen is connected to said

pair(s) of complementary bases at either end by linking sequences

5. The method as claimed in any one of claims 1 to 4 wherein said pairs of

complementary bases comprise C-G pairs. .

6. The method as claimed in claim 5 wherein said probe comprises the
sequence
3’ — CGCG-F- sequence unique to pathogen -F’ - CGCG -5’

wherein F and F’ are optional linking sequences.
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<212> DNA <213> HPV54 <400> 78 cgcacaagca tatactatca
t gcaagcagc tctagattat tggctgttgg acatccatat 60

wohb@aagiac aaaaaaccaa taataagcaa agtattccta aRgrEBa@H04266

atatcaatat 120 agggtgttta gggtg 135 <210> 79 <211> 132
<212> DNA <213> HPV55 <4OO§679 cgcaccaaca tagtttacca
tgctagcagt tctagacttc ttgcfgtagg caacccttat 60
tttgccatac gaccagcaaa caagacactt gtgcctaaag tttcaggatt
tcaatatagg 120 gtttttaagg tg 132 <210> 80 <211> 135
<212> DNA <213> HPV56 <400> 80 c?cact agta tattttatca

t §caggEagmethod ag aldimed it gryconeanfylamaticiodt whemgin the sequence

R TR e s Sy LU
ﬁ%ﬁc%l 158 bPmeBhiifRbd> 138 <212> DNA <213> HPV57

00> 81 cCggacgaatg tttattatca tggtgggagc tctcggctcc
tcacagtagg ccatccatat 60 tattctataa aaaaaagtgg

cgat.aataaq gtgtctgtgc. ccaaggta taccag 120 .
t cc’g]?egf”&gm%c%a@@ gsagzg&oéglag%%i;o gﬁ?’%glﬂnzgam said
<g)il(§3>es ERYB8 disilPasiR FERREARSCHe billeabdiatsbekgct ggcagt
tCcagacttt tggctgttgg caatccatat 60 ttttccatca

aaagtcccaa taacaataaa aaagtattag ttcccaaggt atcaggctta
i (1)22a atn% ztlscélgitrr%%gigtang o:rlng' :(L)f él%ilnq; 138 8 0te@ink38h of said

probes is attached to a solid support at a defined location

10.  The method as claimed in any one of claims 1 to 9 wherein said set of

probes comprises at least 10, at least 15 or at least 20 probes.

11. The method as claimed in any one of claims 1 to 10 wherein said
method further comprises determining the melting temperature of the double
stranded nucleic acid molecule formed by one of said probes and

complementary nucleic acid obtained from said sample.

12.  The method as claimed in any one of claims 1 to 11 wherein said nucleic
acid obtained from a sample is amplified prior to being contacted with said set

of probes.

13. The method as claimed in claim 12 wherein said amplification is carried out

utilizing the polymerase chain reaction (PCR).

14.  The method of claim 12 or claim 13 wherein the production of amplified

nucleic acid is monitored continuously.
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<213> HPV59 <400> 83 cgtaccagta ttttctacca cgcaggcagt
tccagacttc ttacagttgg acatccatat 60 tttaaagtac
wobkemAaAguicgg t aat ggt aga caggatgttc ctaaggtgtc t gCRGH20@H04266
120 tacagagtat ttagggtt 138 <210> 84 <211> 144 <212>
DNA <213> HPV61 <400> 84 cg@ggaccaact tattttatta
t ggt ggcagt tcccgtctge ttactgtagg acatccctat 60
tgtagtttgc agcttgatgg gctgcagggc aagaaaaaca ctatccccaa
ggﬁ.gt cThgoetl2@l aactamedtia agyoengt of alpiggtld 10445 <Pidein 8Bid

<211>.138 12> .DNA <213>, HRVY62 .<400>. 85. cgcaccaacc

C Foplinad PudTel i n ot Stk i Eotch BRBE She R el of
Ggmbgﬁ@@d(;nt_ ac aggttggcca gggtaaacgg gccaccattc
ctaaggtgtc tgggtatcag 120P38434WD Genoi d. ST25

tacagggtgt ttcgtgtg 138 <210> 86 <211> 135 <212> DNA
<213> V66 . <400> 86 cgt.accagta tatfttatca, tgcaggtagc .
I agot i Bt g PO R a0, ¢k OBEIHE L It f Whereid said
Camphtied JAudiéie CAAQaREA caRaSEE CRItA 8AGL §1060 Grabeadl afet dhch
120 agag@ gttta gggta 135 <210> 87 <211> 141 <212> DNA

1

<2mphlipEiggcyck 00> 87 cgcacaagca tttactatta cgctggtage
tccagacttt tagctgtagg ccatccttac 60 ttttccattc
ctaatccctc caacactaaa aaggtgttag tgcccaaggt gtcaggtttg

129, caghetRdBed b iddifeddh dnyldde 52 tRim§82<wl18 Widtein said
<212> DNA <213> HPV6S

amplification is carried out in the presence of said set of probes.

18.  The method as claimed in any one of claims 12 to 17 wherein said

method further comprises amplification of an internal control.

19  The method as claimed in any one of claims 12 to 18 wherein

amplification of contaminant nucleic acid is prevented.

20. The method as claimed in claim 19 wherein said amplification of
contaminant nucleic acid is prevented by performing the amplification in the

presence of uracil.

21.  The method as claimed in claim 20 further comprising treating said

nucleic acid with uracil-DNA glycosylase prior to amplification.

22.  The method as claimed in any one of claims 1 to 21 wherein said sample
is selected from bronchial aspirates, urine, prostata massate, ejaculatum, blood
and cervical, vulvar, anal, genital, skin or laryngeal cytological samples,

scrapings or biopsies.
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<400> 88 cgcactggca tgtattacta tgctggtaca tctaggttat
taactgtagg ccatccatat 60 tttaaggttc ctatgtctgg

wggaoago@Eag cagggcattc ctaaggtgtc tgcatatcaa 1ROT/GB2006/004266

tacagagtgt ttagggtt 138 <210> 89 <211> 134 <212> DNA
<213> HPV69 <400> 89 cgcacgggat atattactat gcaggcagct
ctcgattatt aactttgggt catccctatt 60 ttccaattcc

taaatct ggt tcaacagcag aaattcctaa agtgtctgct taccaatata
129. Jagtrhéthdbd Gist @himeliSih a3l 0ne W cididk>1 k8 Q< 2r2&etbihg an
<213> HPV70_ <400> 90 cgtacaggca tatattatta tgctggaagc

t ergegism ajociaetwith agexvdlvttransmiftedahiseasn 3410

Genoi d. ST25 tttaaggtac ctgtaaatgg tggccgcaag

caggaaat ac ctaaggtgtc tgcatatcag 120 tat agggt at
ttagggta 138 <210> 91 <211> 141 <212> DNA <213> HPV72

<400> 91 cgcaccaacc tctattatta tggtggcagt tctcgtctac
t 84ct glhganealed at cliteedm eyt goe 3? Sligs dt oadt &Y 5etectmg the

a 995489 ?Q?fn aggt ttcggggtat 120
cggei%acagggt g %%gg:gt@égh%’&ngw 92 <211> 138 <212>
DNA <213> HPV/3 <400> 92 agaacaaata tatattatta

t gcaggt agc acacgtttigt tggctgtggg. acacccatat 6Q )
t #dcct abe anciherhft cladmed nskeyn %afoa@e@pagg fughorisgls gryloy gisk

a 20 tacagggtgt ttaggctt 138 <210> 93 <211>
1%?\&%% <213> HPV74 <400> 93

26. The method as claimed in claim 24 or claim 25 wherein said set of
probes comprises at least one probe comprising at least one of the sequences

selected from SEQ ID Nos. 33 to 52 or SEQ ID Nos. 105-117.

27. The method as claimed in any one of claims 24 to 26 wherein said
nucleic acid obtained from said sample is amplified utilising at least one primer

selected from Seq ID. Nos. 1 to 32.

28. The method as claimed in claim 27 wherein nucleic acid obtained from
said sample is amplified utilising a primer mixture comprising Seq ID. Nos. 1
to 32.

29. A set of probes comprising at least four probes wherein each of said
probes comprises a sequence complementary to a sequence from a pathogen
flanked by four or five pairs of complementary bases, wherein said bases form
a stem structure in the absence of hybridization to a nucleic acid from
pathogen, wherein said probe is labeled with a first interacting label and a
second interacting label such that hybridizing of said probe to a nucleic acid

from said pathogen causes a change in the signal detected.
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cgcaccaaca tcttttatca tgctagcagt tctagactac ttgctgtagg
aaat ccctat 60 ttccctataa aacaggttaa caaaacagtt

wotbasa@mag tgtctggata tcaatttagg 120 gt gttt aaggTiaB20@A04266

<210> 94 <211> 141 <212> DNA <213> HPV81 <400> 94
cgcaccaacc ttttttatta tgggggcagt tcccgccttc ttactgtagg
gcatccatat 60 tgtacattaa ctattggtac ccaaggaaag
cgttccacta ttcccaaggt gtctgggtat 120 cagtaccggg
tgtttcgtgt g 141 <210> 95 <211> 135 <212> DNA <213>

HPY82 <400> 95P38434 Genoj d..ST25 cqgcaccggeca . )
tg%{'at ¢ The setq dughRsa Vgﬁwglg@cqlw ?9 az%mlag%lda@ﬁ igrpgling

6 o
Chit At o AR RRASAC NS RELASFAET ypon

96 <211> 141 <212> DNA <213> HPV83 <400> 96 cgcaccaacc
tgttttatta cggtggcagc. tccagactic ttaccqgta ccat at .
6811 at Lt Gt 28 Diis CSIGST B0 a Meien AT acoeptor i
tgqlggmgt ttctggctac 120 caatataggg tgtttcgcat t 141
<21

> 97 <211> 150 <212> DNA <213> HPV84 <400> 97
cgcaccaact tattttatta tggtggtagt tctcgcctge ttactgtggg

2 LSt aY aEthes o et 4Ly onel B Ao o wherein said

a8 RARASIBSmPlehlcRBIP 1S aleBueréd dron? 8 <a¥ﬂ&gt%n1i§%oﬁl2€c2ea \Rid
<213> HPV85 <400> 98 cgtaccagta cattttatca tgctggcagc

t peisgy of camplamenigry Yaseaettithenembbplinking sequences.

33.  The set of probes as claimed in any one of claims 29 to 32 wherein said

pairs of complementary bases comprise C-G pairs.

34. The set of probes as claimed in claim 33 wherein each of said probes
comprises the sequence
3’ — CGCG-F- sequence unique to pathogen -F’ - CGCG -5’

wherein F and F’ are optional linking sequences.

35. The set of probes as claimed in any one of claims 29 to 34 wherein the
sequence unique to the pathogen within the probe contains at least one

mismatch with the genomic sequence of the pathogen.

36.  The set of probes as claimed in any one of claims 29 to 35 wherein each

of said probes can be distinguished from each of the other said probes.

37.  The set of probes as claimed in any one of claims 29 to 36 wherein each

of said probes is attached to a solid support at a defined location.
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tat aaagtta cctcaaatgg aggccgcaag caagacattc ctaaagtgtc
tgcctatcag 120 tatcgagtgt ttcgggtt 138 <210> 99 <211>

w038 702168 DNA <213> HPV86 <400> 99 cgt accaaccPCT/GB2006/004266

tattttatta tggtggtagt tcccgcttgc ttactgtggg ccatccat at
60 tatcctgtta ctgtttcctc cggccctgga caaaacaaca
aaaaggccaa tattcccaag 120 gtttcggggt atcaatacag
ggtttttagg gtg 153 <210> 100 <211> 147 <212> DNA <213>

HRYBYR3 84T Wb BRNR ElaielodSin<A30enel 80claieALY 8@ GY wherein said
tattttatta tggtggcagt tctcgcctgc ttactgtggg tcacccttac
6 pathagarcagprganismgesaiaed Withat syyval bigiransed ggase.
ccaatattcc aaaggtgtct 120 ggctatcagt acagggtgtt

tcgggtg 147 <210> 101 <211> 141 <212> DNA <213> HPV89

<400phe Q1 of BloBES AP RINt Al iB LAt 38 WHGeHgaRDegheismds e viras.
ttacagttgg ccacccttat 60 tatactgtac aggtcaatgg

t gct aacaaa aaggccaaca tacctaaggt atcagggtat 120

caat aca at t.t agagt, a 141 <210> <211> 141 <

o 155 39 b PR dgosedugl dy SR el MRl g, (s iman
t?,gﬁgggﬁgpirﬁsgccgact gt taactgttgg ccatccttat 60
tttgctatca aaaagcaatc aggaaaaaac cctatagtgg ttcccaaggt

gtctggatat 120 caatataggg tgtttagggt a 141 <210> 103

1> 5 <212> <213> HPVIl.<400>
t 4 tttig% 5% é%?fags'\'sga% C{%‘g%‘%%lt‘? ?Qaéfnt‘g’g‘@%ié‘tggbg&?iﬁ%?f qbes
6Qohipiissd PécRemraMion s coniglehanant @ mHRY tgendtgpe.

aagtttcagg tcaccaatat 120
42. The set of probes as claimed in claim 41 wherein said each of said

probes comprises a sequence which is complementary to a high risk HPV

genotype.

43. The set of probes as claimed in claim 41 wherein said each of said

probes comprises a sequence which is complementary to a low risk HPV

genotype.

44.  The set of probes as claimed in any one of claims 40 to 43 wherein said
set of probes comprises at least one probe comprising at least one of the

sequences selected from SEQ ID Nos. 33 to 52 or SEQ ID Nos. 105-117.

45. The set of probes of claim 44 wherein each probe of ‘said set of probes
comprises a sequence selected from SEQ ID Nos. 33 to 52 or SEQ ID Nos 105-
117.

46.  The set of probes of claim 44 or claim 45 wherein each probe of said set

of probes comprises a sequence selected from SEQ ID Nos. 33 to 52.
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agggtgttta gagtt 135 <210> 104 <211> 140 <212> DNA
<213> HPV-1C <400> 104 cggacgaatg tttattacca

woar@gata@aga gat agat acc cat at acaga taat gacat a 68CT/GB2006/004266

gatccccata gacagtttat acagatcagt agcagttttt atatatgaga
tgatgatagc 120 aatacagagt ghttagggta 140 <210> 105
<211> 25P38434WD Cenoi d. ST25 <212> DNA <213>
Artificial <220> <223> Probe <400> 105 aaaacagttg
taccaaaggt gtctg 25 <210> 106 <211> 20 <212> DNA <213>
A«Zifi ial, <22Q> <223> Probe ,<400> 106 caaaaaggcc

afat aaéa@al%acéé §espienerycupRrising gnyconess S Nass33 to 52.
Artificial <220> <223> Probe <400> 107 cccccttaaa
aattcctct 19 <210> 108 <211> 20 <212> DNA <213>

Ad8i f i Aimaklei@R0¢ sectizBoe Eympdsing P o0 SEQTIY MwaldS5-117
caaacaagac 20
49.  Use of a nucleic acid of claim 47 or claim 48 for detecting the presence

or absence of at least one HPV genotype.

50.  The use of claim 49 utilising the polymerase chain reaction, wherein the

production of amplified nucleic acid is monitored continuously.

51. A method of identifying a minimal set of primers which amplify nucleic
acid sequences from two or more related organisms comprising

(a) identifying primer binding sites which have at least 30% identity
between said organisms;

(b) Designing a set of primers capable of initiating amplification at the
primer sites identified in (a), wherein each of said primers has no more than 3
mismatches to a primer binding site in at least one of said organisms and
wherein each of said primers differs from each of said primers by 4 or less
nucleotides; and

(c) Determining the smallest number of primers required to detect the

largest possible number of said organisms.

52.  The method as claimed in claim 51 further comprising:
(d) Determining the relative amount of each primer required in said
primer set to ensure equal amplification of the nucleic acid sequences from all

of said organisms.
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<210> 109 <211> 19 <212> DNA <213> Artificial <220>
<223> Probe <400> 109 tatgaatggt ggtcgcaag 19 <210>
whd007031ck> 21 <212> DNA <213> Artifici al P38434¥0Or/GB2006/004266
Genoi d. ST25 <220> <223> Probe <400> 110 aaaacaccag
tagtgctaat g 21 <210> 111 211> 19 <212> DNA <213>
Artificial <220> <223> Probe <400> 111 ccaaaacaaa
cattcccaa 19 <210> 112 <211> 24 <212> DNA <213>
ABB. fi ”Eheitneﬁﬁﬂ(h‘s ctddred iPchie X4a0ciaitd 32 atheecsin asitltorganisms
t aaa tacct aa 24 <210> 11@ %11> 21 <212> DNA <213>
AP¥e; aSsQGiated 9@ exyalbirgsgteddigense113 caaat ct ggt
accaaaacaa a 21 <210> 114

54. The method as claimed in any one of claims 51 to 53 wherein said

organisms are viruses.

55. The method as claimed in claim 54 wherein said viruses are human

pappillomaviruses.

56. The method as claimed in any one of claims 51 to 55 wherein step (d)
further comprising adding one or more primers, wherein said primers have no
more than 3 mismatches to the primer binding site in said organisms where

priming needs correction to achieve equal amplification.

57. The method as claimed in any one of claims 51 to 56 wherein said

mismatches are in the half of the primer nearest the 5' end.

58. The method as claimed in any one of claims 51 to 57 wherein said
primer set allows sensitivity of detection of all organisms present within two

orders of magnitude.

59. A set of primers obtainable by the method of any one of claims 55 to 58

comprising at least one primer selected from Seq ID. Nos. 1 to 32.

60.  The set of primers as claimed in claim 59 comprising Seq ID. Nos. 1 to
32.

61. A kit for detecting one or more pathogens comprising a set of probes as

claimed in any one of claims 29 to 46.
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whbb74346k> 19 <212> DNA <213> Artificial

<211> 24 <212> DNA <213> Arti ficia | <220> <223>
Probe <400> 114 cccatagaca gtttatacag atca 24 <210>

ProbeP38434WD CGenoi d. ST25 <400> 115 at aaaacggg
ctaacaaaa 19 <210> 116 <21}z 20 <212> DNA <213>
Artificial <220> <223> Probe <400> 116 tacctaaaac
tggccaaaag 20 <210> 117 <211> 26 <212> DNA <213>
Artifi cial <220> <223> Probe <400> 117 attctaataa
aatagcalglta cccaag 26

kit for detectmg one or more pathogens comprising a set of primers

identified according to the method of any one of claims 51 to 58.

63. A kit as claimed in claim 61 further comprising a set of primers

identified according to the method of any one of claims 51to 58.

64. A kit as claimed in any one of claims 61to 63 wherein said pathogen is an

organism associated with a sexually transmitted disease

65. A kit for detecting one or more HPV genotypes comprising a set of

probes as claimed in any one of claims 29 to 46.

66. A kit for detecting one or more HPV génotypes comprising the set of

primers of claim 5%or claim 60.

67.  The kit of claim 65 further comprising the set of primers of claim 59 or

claim 60.

68  The kit as claimed in any one of claims 61 to 67 further comprising an

internal control.

<220>P€2&B2006/004266



