; e3ellnmrXs"z6T1 NMETHOD AND DETECTOR FOR | DENTI FYI NG SUBTYPES OF HUNVAN
PAPI LLOVA VI mem\m%‘m THE | NVENTI ON The present invention relates to a
.met hod and a d detecting human papillonma viruses, and nore
particularly to a «mbiod and a detector for simultaneousl®20Mfed®Bng and
identifying subtype of human papilloma viruses. BACKGROUND OF THE | NVENTI ON

10 Cervical ca | S.-& | T rts.are
of ten e wi ¢ PMERHOTLAND DESHI OR HOR PENpIEENG STRI PR dFan:
predi sposing factor of the | ' ' d erous lesions. In
early 5 to 10 years during &ﬁ@iggbiEﬂ%ﬁﬁﬂﬁégagbxﬁ&iﬁgggcancer, cervica
cells formcervical intraepithelial neoplasm 15 Recently, in order to
decrease the incidence of cervical cancer, Pap snmear is used for the

cervi cal cangsg i : he Pap snear has a fal se negative rate
T Iy p g _
of about 30%-40% It%?ggg?tlon, | (}I)]gﬁ known that nore that 95% of cervi cal

carci nomactissu | e et of

t he human5 papi | ?I(;l(rirg%%élglstW&ptﬁa%ﬁtg&%?ﬁe%g?g{ﬁ)%gﬁ on {)rﬁrPg%regﬁﬁe%r and
HPV det ecti ohubein AhiRsHI S3hysR3NCAIG SAbFENAGChREPTY denfthodNtnd a
applicant cooperates with the os’pitac} to d&bj t he e%?ge_mo ory research in
wonen cer Vi Caleteoe dor imubtaneody dsretingnandiieatfying i subtypdofehumbhne HPV
detection is proceeded by using polynerase chain 25°reacti on and nucl eoti de
sequenci ng. Papilborane/idke4. wonen aged from 16 to 84 for the epidemni ol ogy
research, wherein 1963 wonen provide the effective specinen. The research
results are HAGKGROUNDWF THE INVENRYOXD03 1) 1.9% (37/1963) of the
worren have abnormal cytol ogical snears. 2) 12.7% (244/1926) of the wonen
with nori@l cyt dlegieal canasais themost\eorpmon eangeriiswosienThehe@ensorts

preval ence in the_wonmen wt, abno,{ mal cytol ogical ., .
are often men with penile warts. Sexual activity appears to be an

important predisposing factor of the epidemic disease and precancerous
lesions. In early 5 to 10 years during the development of cervical cancer,
cervical cells form cervical intraepithelial neoplasm.

15 Recently, in order to decrease the incidence of cervical cancer, Pap
smear is used for the cervical cancer screening. However, the Pap smear
has a false negative rate of about 30%~40%. In addition, it is known that
more that 95% of cervical carcinoma tissue contain detectable DNA
sequences for known varieties of the human papilloma virus (HPV).

20 Hence, the combination of Pap smear and HPV detection for the cervical
cancer screening is considered.

The applicant cooperates with the hospital to did the epidemiolory
research in women cervical cancer by using Pap smear and HPV detection,
wherein the HPV detection is proceeded by using polymerase chain

25 reaction and nucleotide sequencing. There are 2424 women aged from 16
to 84 for the epidemiology research, wherein 1963 women provide the

effective specimen, The research results are shown as follows.
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5 snears is 51.4% (19/37) and positively relative to the degree of the
abnormal cytol ogical snears, wherein the incidence of abnormal non typical
squanous cells is 23 .1 % the incidence of |ow abnornal epé?hﬁé\} %@ cells
is 41.7% and the incidence of high abnormal epithelial cel 0 4)
The subtypes of human papilloma viruses detected in the 10 specinens are
HPV 52, HPV 58, HPV 70, HPV 16, HPV 18, HPV 68, HPV 33, HPV 66, HPV 35, HPV
37, HPV 54, HPV 59l.9060(38/1963wf1he wivieathaverabsamaliRytckgicab\entears HPV 32,
HPV HLT7474-S, HPV 6, HPV CP8061, HPV 62, HPV CP8304, HPV 44, HPV 11, HPV
61, HPV 74, HPV 242127 50HR¢44892G)k of ithe awamen: withanornel extalogical skigass ar e

only used for detecting 18 subtypes of human papilloma viruses including
hi gh risk HPi?u!L avg&rh’%p%w’omrsl, HPV 33, HPV 35, HPV 39, HPV 45, HPV 51,

HPV 52, HPV 56, HPV.58 V 59 and HRV 68, and detectipg | ow risk HPV._6,
HPV 11, HPV 42, ﬁp&h% prayalncen mmentwn&lhégaeﬂ%gric ogical he

SUit ypes 51 ATRAT pps ool (Y2 A0 A gHERi ey ELVE g A b e

. P : Py . S i

comvent | ana “FBUTREF SRR, st ShBEt Bigefed: g Olenhl e o
HPV i 0 Is PRy : ;

Fur normore, SHESCsABAPE S %ctie the dRFRERCY ol e UBRY o
20103 1 n o GSF T o SyoroRaothe Hacends g b aonfuaBren il tellets I ey
detecting kits, gheTRs eg%bgvgyt h?%éggogu@ﬂgnﬁ r?;%rhﬁ}; %'&eé‘teﬂefiﬁCttHé for

si mul t aneously détecting i dent | types man papil | ona

viruses ggnt @Peeiﬁmrrs ares AV €52, SHBUMEBRH PN TOEHPVENS| PV t18, sHPe68f or e
an object of the present invention to provide a detector for sinultaneously
det ecting andPVed3j HEVi® & WPYhaEs, HPVusmNHRYi4, B W 50y HBV (6PVHPV
contained in a sanple. In accordance with the present invention, the

det ector inclldgddP¥ 66, HPM &2, HAPVh 3% HPNs81pdiPVaidad, aTB¥cHAI phr4-St or

carrying the_sanple thereon, a first oliaonucleotide carried on said first

part of the &EHVi&y HPIWCR3QGLHPbI62;dARM 6H8304,dHPM d4, SPYhbl sBESAd
Fespect i vl y Oy B U TRN 2 BeBPNAuci ei o aci ds contained in a first
virus Tk Ssi mul t A0GoRRT PTdioraL HY ddactifg Ty grenghbubbsbaer FtdRga S
papi |l oma vi subfypes of human papilloma viruses including high risk HPV 16, HPV

18, HPV 31, HPV 33, HPV 35, HPV 39, HPV 45, HPV 51, HPV 52,

HPV 56, HPV 58, HPV 59 and HPV 68, and detecting low risk HPV 6,

HPV 11, HPV 42, HPV 43 and HPV 44,

20 According to the comparison of the epidemiology research and the
conventional HPV detecting kits, various subtypes of human papilloma
viruses contained in a specimen would not be identified by the
conventional HPV detecting kits. In addition, the conventional HPV
detecting kits are only used for detecting the high risk HPV and the low

25 risk HPV, but not for identifying the HPV subtypes. Furthermore, the
conventional HPV detecting kits lack the system control for checking the

house-keep genes contained in a specimen,



Preferably, the carrier is made of nylon. Preferably, the carrier is a
glass plate. Preferably, the first and second subtypes of human papill ona
viruses are 20 respectively selected from 38 subtypes of human papillom
viruses, wherein the sequence of the fast oligonucleotide ig2MiYe2®d from
one of the sequence group corresponding to the first subtype of human
papi | | oma vines _and conpl enmentary sequences thereof, and the sequence of

the second ol i gdAuerden teeovercesiee the foresaidodeavebackse of ethge ponventional 25

correspondi ng_tq the second subtype of human papillo virus an
conpl enent ar gms@qdétﬁfégl& H@iseoﬁ'l.e Preseftapiyentiaie Ry Sord ém}g@gbéndna

?"n'gtgﬁ{‘FSLGELE%%&S%E%%@FMFJ ; y?qoqaétgxa&@agi‘fc{smﬁi}?@é fﬁé,tyfngé dﬁigx%yi g
DL YPeS Of MR RaRA KT oA S ACS 1 2 el e, n accor dance
fmt g' ggﬁwggi?ﬁ??ﬁ%ﬁgﬁmﬂt B?%Lﬁ%nr pabi |1 o Z ruses,
Iih(rastsugtnd choné o$ | géc!#uc! e%} | gjesi,t(ogr\#ﬁ rﬁé‘%g%/i n"@%’%%ﬁ%??%‘fo% %I\%t aﬁ%reby
det ect edygndf%sewegﬁgbk g?@é%@ﬁ%%%%%&ﬁﬁ%??@kgf@?s t he
product of peiNABE fEP VE)\@dritalrRATin #8akpiE) - Preferably, the DNA contained

in the sanple has signdling substances | abel ed thereon. 15 Preferably, the

si gnal i ng subst dncecterdaneti with rhadgtdsenn invagidmw! tied deteétoerincheleydes a
step of performng a reaction of biotin and avidi n-al kal i nephosphat ase. On

t he ot heyphacdm¢mbavinma ifivgt Jabs tamde @s secondl et fovocasgmpt tisaisamplees.
Preferably, the fluorescent substance is Cyanine 5. 20 It is another aspect
of the presethereoneatfirsholigopudentideacarsetdan said first part of the carrier, and
a second oligonucleotide carried on the second part of the carrier, wherein
the first and second oligonucleotides respectively hybridized with
deoxyribonucleic acids contained in a first subtype of human papilloma
15 virus and a second subtype of human papilloma virus for simultaneously
detecting and identifying subtypes of human papilloma viruses.
Preferably, the carrier is made of nylon.
Preferably, the carrier is a glass plate.
Preferably, the first and second subtypes of human papilloma viruses are
20 respectively selected from 38 subtypes of human papilloma viruses,
wherein the sequence of the first oligonucleotide is selected from one of
the sequence group corresponding to the first subtype of human papilloma
virus and complementary sequences thereof, and the sequence of the
second oligonucleotide is selected from one of the sequence group
25 corresponding to the second subtype of human papilloma virus and

complementary sequences thereof.

Preferably, the detector could be an oligonucleotide chip.



detecting a subtype of human papillonma viruses contained in a sanple. In
accordance with present invention, the nethod includes steps of providing
an ol i gonucl eotide conplenmentary to a sequence specific to the subtype of
human papi |l oma viruses, hybridizing said oligonucleotide2l MAY 2fagg
deoxyri bonucl eic acid (DNA) contained in the sanple, renoving non
hybri di zed DNA contalned In the sanple, and detecting hybrldlzed DNA 4

2" ~Y 2013 to sh theérasm@t of ithey present unﬁmnmrsmpm &iar mashod der a ned
in the sanple, e pre I nyention Hay under st ood througp t he
fol | owi ng de§§ml Y\n efecting  antd ddepti ga 8hya gummag 0

whi ch: 5 BRI EE DESCRI;d OF THE DRAWNGS Fig. 1 is a schematic vi ew
showi ng t he YEUSES §PNEER é‘i‘ﬁgsamplﬁhe first preferred enbodiment of the

ccording ot hatsacefiaprs veth B GBSt EERHON: Hat fhebotk DefsstsRs 10
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ARSI o SR gy PR
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enbodi ment ohohhgbadesrhDKG, i theeelhy ahie subtypes of human papilloma viruses

10 contained in the sample are detected and identified. |

Preferably, the DNA contained in the sample is the product of
polymerase chain reaction (PCR).

Preferably, the DNA contained in the sample has signaling substances
labeled thereon.

15 Preferably, the signaling substance is biotin.

In addition, the method further includes a step of performing a
reaction of biotin and avidin-alkalinephosphatase.

On the other hand, the signaling substances could be fluorescent
substances. Preferably, the fluorescent substance is Cyanine 5.

20 It is another aspect of the present invention to provide a method for
detecting a subtype of human papilloma viruses contained in a sample.

In accordance with present invention, the method includes steps of
providing an oligonucleotide complementary to a sequence specific to the
subtype of human papilloma viruses, hybridizing said oligonucleotide with

25 deoxyribonucleic acid (DNA) contained in the sample, removing non-
hybridized DNA contained in the sample, and detecting hybridized DNA



Fig. 5is a view showing the detecting result on the detectors of detecting
sanpl es according to the third preferred enbodi nent of the present
invention; Fig. 6(a) is a schematic view showi ng the detectgr RRE ing to
the 25 fourth preferred enbodi nent of the present invention;%F g b) is a
schematic view illustrating the subtype of human papilloma viruses

I dentified by each dat .sho I n Fig. a); 5 .2 2 NMAY 2003 Fig. 7 s a
i ew show ng 1@ RBouepaistiet LRz heibfiafh Bban bapilfoma Vitses chntged ththe
fourth enbodigﬁﬂg of the present invention; and Fig. 7(b) is a view show ng
t he detectina %it on the detectors of detecting sanples according to the

CPThe Prer ot AR ot 957 e YRGAR (FGLRLLOE ERERHET, &
e oo SEie SO R AL A PR 00
The detec %FggleglﬁDEsgqtgﬁgI NOF FHEPDRAWENGSt array. The carrier 11 is

a nyl on _ avin ot array 12 nounted thereon. Each dot in the
dot array 12 is Rig, 4l isapBelséraatic déewISToivimy thef @étebteiddoriling @ eieefitdti C
subtype of hurman papilloma viruses. The sequences of the oligonucl eotides
provi ded by tprefaprezsembotimeny efithiopreveat speition; to the epidenics of human
papi |l l oma viruses. The sequences of the oligonucleotides shown in Tables 1
to 38 are deternkiged? iy a lsehematnf voowpshiowmgDilie stafeetor eacanird@ig sailthgpes
of human papilloma viruses. Each table illustrates a plurality of

ol i gonucl eot iséeend prefedrad empiodiment pEthe preseubinyention; human papi | | oma
viruses. 20 Table 1. Sequences and | oci of o]igaonucleotides for identifyin
HPV 11 SéQuence fg@ 5(a) gs gogc‘f‘lgematlc v?ew showmggthe detector according to the ying

third preferred embodiment of the present invention;

Fig. 3(b) is a schematic view illustrating the subtype of human
papilloma viruses identified by each dot shown in Fig. 3(a);

Fig. 4(a) is the electrophoresis result showing the analyzed products

15 of the first polymerase chain reaction;

Fig. 4(b) is the electrophoresis result showing the analyzed products
of the second polymerase chain reaction;

Fig. 4(c) is detecting result on the detectors of detecting the HPV
positive clones according to the third preferred embodiment of the present

20 invéntion;

Fig. 5 is a view showing the detecting result on the detectors of
detecting samples according to the third preferred embodiment of the
present invention;

Fig. 6(a) is a schematic view showing the detector according to the

25 fourth preferred embodiment of the present invention;
Fig. 6(b) is a schematic view illustrating the subtype of human

papilloma viruses identified by each dot shown in Fig. 6(a);



HPV 11ML101ATCTGIGICTAAATC6799 - 6813ML102TCTGTGTCTAAATCTGCTACG800 -
6819ML103ATCTGTGTCTAAATCTGCTACATACAG799 - 6824ML104TGCATCTGTGTCTAAATCTGS796
- 6815ML105AAATCTGCCTACATACACTAAGB809 - 6828M 106CTAAATCTCCTALCATMAYAQINAG807 -
6827ML107CTACATACACTAATTCAGAT6816 - 6835 6 2 2 MAY 2903
MLI108TAGCATTACATTATCTGCAGAAGG89S5 - 6917ML10O9TCCTTCT' GITTTGGAGGAC6943 -

6961ML110TTTAT - ; :
6998ML111TTAT Aﬁm@%ﬁﬁw detector stained with SYBR Green 11
7033ML112A
7070M 1130008 RO LT EA A eifisddtfent of the present invention; and
| 066ML114ATATGT 1
1126I\/[L115CTAATGCAAP‘g: m%%%@%the ?e%ectmg result on the detectors of
116 CACGGT TAGRIEE & #Y; E6Gbbeding 1d (AMEbLABABRASTRAA SN JEAEE
- 1206M 118GCAA GGTAGAGAAACAT 1264 -
1289M1119GAA praJEHBARRAANGRGT CAGGAAAGEG ACI 294 -
1323ML120(3ACACAGGGAGGGACATAGAGGGTGA1321 - 1346M

5 DACEAGRIRBIGN6OF THBPREFERRED EMBODIMENTS
| 22ACAGCACCCGAGAGCATGCAGACACAI 382 - | 407MllZSTCAGGAATATTAGAATTACTAAAATGl408
- 1433ML | 24GCTGRleas? Tefercar FIpn1ha2A- detsotorThblis the fost) eorhatimend afdbie o

ol i gonucl eotides for, identifying HPV 16 Sequence No.5' -~ 3'Locus,in HPV
16ML601 TATGTGRFSIMGTIBTTHIoNsEen SinpeltanaBsiGT detestnsT Aanch AtientAgse) the

6689ML603TGOCATAT TC6674 - 6688MLBOATATCTACTT GAAACTQCA$§79 h
6698NI1605CTA@F‘£@@M Heanmapibena m@?@%ﬁﬂ?g ImA €A 700
- 6719ML607 2 ?795|vn60%?CCAcrAT“TTGGA C6821 -
6839ML6099CT AChARE 2 55‘1 ot gHTaY1 6 1 TEAAET T dF Ad diRBs 887
- 6905ML611A T T 5
5991 M 1A %ﬁmgﬁgggyﬁﬁf%l&%ﬁepeod ARAch HorAT Rt

| 170ML615TAGTAERAGH AN ACLETATAR AT Al A 14er) £95 oidentifiingyg sesific
1234617 CTCADRAT o A AR THES

1310ML618CCATGAGRGE TETAHC LS %onucleotldes provided by the present
1338ML619GEEEGTGGT TGCA CAGTACAGTAGIBS
1381ML62QGT CHXreAARErd SheABC A epfdemics of human papilloma viruses. The

1412ML621CTATATGCCAAACA CTTACAAAT1417 -

| 442ML622GT TAEAUERGET GAGIET dliganuladtides showarin Tables Bto 38qrerdetermindd| oci
of ol igonucl eotl des for identifying HPV 18 Sequence No.S --> 3'Locus in HPV

18ML801 TTCTAMACAE Chaws 65 0compannyl Bt AASTQracesST Al aabipps? of human
6676ML803AGTCTCCTGTACGTGGGCAAG658 - 6677ML80ATCTC i 660 -
6682ML8050TGD@%%@{9@0&M§@$@E@@6@ ble aBgsirates e mluoraldy oicrgonucteotigrs Apr-

6698ML807 TACTATTACTTTAACTGCAGATG6752 =. 6774MLSO TAGCAGTATTTTAGAGGATGBOO ;
68l smsogTaﬁé@@i&%@é@C@&gﬁ% BPfeebhuman papilloma viruses.
6855ML81QATATCGTTTTGTACAATCTGTT6866 - 6887ML811GCATGCTGCACCGGCTGAAB905 -

6923ML812CTATGATAAGI TAAAGG I35 - 6950ML813GGTCCACAATGATGCACAAGTIGTI1135 -

1157ML814CACAb1aAASegeasts acddeacet aigonucleotides for identifying HPV 11
1217ML815GCTCCAGET GGATACAGAGTTAAGIC1219 -

1244ML81 6 AGT dW(II:AA. AAAGGCGGSGRSB271 - Locus in
1300ML817CACAGA STAACTACAAATGEC1347 -
BIEEESR 0 G 755 7
1409ML819GAC -
1443ML820GTAG CARCTGYBAT T EMATTTGCTAC 6800 - 6819
L6190 852 O IRAATEFE RN AR ATCTGCTAGATACA 62&9.&6824
loci of ol i goriMdildd: I HeEABCTGER T EYAMNATNIGE Sequence e S s ey
26 Locus ZW; "MI1403 M@T@QWAM&TMACATTATCTGCNMQ616828

a) TCTUOCATTCLUACLT -
6650MP604 GCA m@:ﬁ@m&bﬁm SCTICCATITLT #(‘T&&%}548 _

6667M2606TA. / CTTAQATABAGTAATTCAGHIB07 TGCCTCCATATOREACHEBI TS -
6793M2608ACTAACCT TACCTCCCACTGCTAGIT6805 -

6830M2609CTATAGGTTTATTA. AAAACTCT6841 - 6862M2610TAACGCCCCTCCTGTGCCABS80 -
6898M2611AAAACAGGCAAATACAAAGGCAGLO93 -
1115M2612CTAGGTAGTCAGAACAGCCCGTTGCAL139 °

1164M2613GCGACAGT CAGCAGAATACACACCAAG TAA1194 -
1223M2614CAAAAGGAGAGCCGTGGACAGTGTACL237 -
1262M2615CCGTACAGGTAGATAAACAATATGAAL305 -
1330M2616GCCTAGTGTGTGTAGT CAGEGGGGGL345 -

A PN ANLNR BN N A ™ PNV "T" AR P NT" A AP A™ AT AT VT A R A 5N~




Sequence No.5' -~ 3'Locus in HPV 31MB101TGCAATTGCAAACAGG592 -
6606MVB102GCAATTGCAAACAGTGATACE593 - 6612M3103CAATTGCAAACAGTGATACT6594 -

661 3VMB104GCAAACAGTGATACTACATTTAAB599 - 6621MB105CTACATTTAAAA@IACGINAT®S| 2 -
6631 MB106 CAAAATAACATTATCTGCAGACAG691 - 6713MBL107TCCTGCTATTTTGGAAGATE6739 -

6757MVB108ATTCASCACASETCSETCACSFECTT6 769
6794NB109CTAT AAEHP SCHAGG AAASERSET A TEBAAAG cooococad 6886cc683) -
6862M3 111 ACCEMIEEOACTCCAZCEC T 135G G AIGOAB L 12 TTTAAGT GATAT BAGBACEI6T GTCGL
S o LML T A TR T RO ATERE 1751 308
1257M3115GCAGMAA T AREAGAGAATGT AIAGTCACAGGCC 7009 — 7033
iggg%ﬂgﬂm RG] AN D%@E@WAAGAAAAAC 7048 — 7070
1394NB118GCAR eGSR A SEEAhEATGCGACTG 1044 - 1066
1428MB119TTATAVIGGTAT MMEATTGAPOSSAUT ETATAWGE AAMIGTAG Sequeqrided ahil2é oci
o205 Tt AL III3 (T A RPTCABTAG KX 513 TR BT o At Y
6926MB203TAC] ﬁ&@; T ASHCIEC OAET SAMEAREAEM GACACdId - 1179
6929MB205CAAC GCACATACGETT BHOA A A ACYGIVBA ARTBEN BUGCAT TATQTGT AFPGI7005
o L TR A A S TAGAGAAACATGGCGA | 1264 - 1289
7108MVB209TTAT AdA T PGKEAAAATEE GGG ARATRG TCAGCHAKEGE (I PeAA71323 |
7176MB211TTTTTCTGACTA{TCA7188 - 7203|\/8212AGCACATGCAGATAAGGA¢GCAG 062 -
L AONB 21 4 A A A e AR AR G ACATAGAGGGTGA | 1321 - 1346
| 87MB215GEEH Q@M@MMMGGAAGCAGTAGACG 1356 - 1381
iggg%ig%@ﬁ% AEXGONCERANEARCATGCAGACACA 1382 - 1407
1377MB218GC0 A AL AT IASBATTACTAAAATG 1408 - 1433
1420M3219GCARGIAACAT T&GATTTA 1482 - 1500
I462|\/!32206CT ITTGGATTGTCATTTGGTGATTI467 - 1492 Table 7. Sequences and | oci
oy 29 “dmmf msenaadioonat Olieoneleniaraienidentivins B she302
aCACA"‘CAA, GT bIH(:UU - o m UWZJIVBJO% Ar\’“: \JII‘V‘\\JIT\\JI\J‘\C"\\NAPPO’I
6650MB304GT~C h— r TACATATAAG635 3. —5@27MB305GTAa TATAA | AATUSNRATE 648
- 6667MB306CA~. NGTTA+CTTAACTGCAGAAGE727 - 6749MB307TCC. A, G| HPV 16
, A TATTTTAGA] 0o T AT R P AT AT EC R ACA TCTGCTAG] 'tﬁﬁﬁg'—,ﬁﬂ
6830MB309CTA . CANB3 LT AACPHCFACCTCEAMAGEANE BB -
6898MVB312CTTAMIARRT|GI &T%@@tﬁTA@@WﬂﬂﬁéGC 't GA( 3GATCAPFTAAAGTERS 1100
- 1122MB8314GCATNAT 6QAC 6674 - 6688
174MB315GATCE
1207VB316GAA @, Naridy @TQ@%QTAC%L 1255M123190%2 510898 1 A
TGAGCTAGAAGACAARGOSAITTA C T2 CABABACTRARERATIAGAA-A, GTCAAAS2 <6305 | -
%3%&/3“/3%3%”%@5?%W*M9TTTAAG 6700 - 6719
1416VB32 100T T VRRAZ TAREE TAAETGCAGACG 6773 - 6795
-1451%322@«M]@M‘W@M%G@&6 Tabl e 8. SSequéB2és- 6839| ocal
ELvoggﬁ/gngga(E %Jﬁdﬁg&%ﬁ%ﬁ wcggc‘i"?}” ?Gtgﬁ '“";5'”: Eﬁé*/"_'&“ggg‘ B
b628VB503GT h AR CCCA -
6637M3504CT" X' KH'61A IGM@@%W@@%@ZXACOIBMW%% 6923 - 6941
~GTACATATAAARAT, = A, A. CACLT AACAGLA $%£zf‘rﬁ o1
6735MB507 COCE- Vw.; 508 CCTTACACCA SCrACLT
- 6816MB509ATAVEIGEAT MG BATAEAAEAT AGAGANGLAADCG: D, GT¢ 6866
- g?gg\cﬁﬁ' CHAMAICIEETIAAGCATATIAGTHEATGTGEAG MAY 19543 - 1170

T 16 Ys ARG TCET AGATTAAAAGCTATATGTATAG | 1181 - 1210

A




A1151 - 1180MB513GTCCACGITT. AAAA. GCTATTTGCA1184
-1207M3514CGATTATTTGAACTACCAGACAGCEGL237 -

1262MB515GAGATACAACAGGTAGAGGGGCATGAL 291 - & 2 MAY 2003
1316M3516GGGECAGT GGGGATAGTATAACCTCTAL338 -
1363|\/B517GACA1@A1GA@A@I@@AA@@Q@AMNQ7R 1509 <1254
1401MB518CTA. PONVREC A ]

L439NB519CLT/ Tz@ﬂmmcﬁGWA@AG@pﬁem@G@ SedugrB®s 1904 | oct
g7|\/g7log'(|)'2;$'((:;n&g$4fl B: WA’E&KQ%) SAAGT ;ff-f”fg,g
6801MB703TGA! MM@%WTG@A@E@?@MA&T@@AGTT AGS® 61981 4
6809MB705AAT( | ) vV TCI( 6 .
5825N8707T e pesitastatdicately v, Ul as) oad O R I
6951NB709ATTTAYHESTA( PG EAAea CCACTTAC 1417- 1443
6988MB7 10 TTATAUIFRCA [GATATALGHRNG TGAGDIVITIICSGSAIGTTGA, | 1583 Al §2AT038
- 7056MB712CTTT TATACA ~ . 7068 - 7083 Table I0. Sequences and froct of

ol i gonucl eotides for identifying HPV 39 Sequence No.5' -~ 3'Locus in HPV
39MB901CTCTATAGAGICTTC6677 - 6691MB902TAGAGTCTTCCATACCTTCT6682 -

6701MB903ATAGREDIETI.CRAUETICES @nddbei o6 6DighBRAckGTIAES COAT 186686 -
d708MB905CTACATATGATCCTTCTAAGRZ00 - 6719MR906 TACTGICACATTAACAACTGATGR779 -
6801M3907 TTCCBEHATATT SGACAAGBS27 - 68443VBSOBTGTAGCT CCTCCACCATICTIGOCAT6857 -
6882MBI09TTACA ACCTACAGTCTGCAG893 - 6914 12 2 2 MAY 2003 _HPV 18

VB9 10GGAT GCT CEAGEACETRAARS 32695 OMR 9L LATATGACGSTETAAACH 967

- i%;él\/m&gﬁ&x%\mmn CAGTETUCGRGTACTCTHEBGECA 6657 — 6676

- 1258 VB9 15GCAGHA W@QGQC\%@@.@ 6658 — 6677

916 GGAGGAGCTAAM BMCANCTAG ROT ACCHGGGCAATATGA 6660 — 6682
?ZQ/E%S%&A PCROAST STROEQPLCAT GG EAATATGAT 6664 — 6683
o s o N D on D N L A ARATTTAAG 6679 ~ 6698
1509M3920CCAATMEBRA. AMSSTATANCETABACTGEGrebGe 11. Sed®ddes 634 || oci
of ol igonucl eot) f gquence No. 5 ‘nloo.c RN

of ol i gonucl goNfigee br ATHEAFF XTI TACYA G Rgquence Mo 5 - {egorocis g
6743MA403TGCTAY AR EGCCEER A Adta EAGT] T ASADATRRSSY -
6750M4405CTACAMIA T ATCAA@GATEPT G A CANTQET GTAGT ATTACCT TABRGECSE88B6821
- 6843M4407T I

6887M4408GTTGH mw.g&@GCTGAA 6305 ~ 6923
6924MI409ATAG YT RS AARAEET T AgeAEim410G0CACCOCCTGA. IR9RR cbPARd 74 -
6992MA411CTATGRARS] ATIRETT O A AVDGAPG CACBEBTEGET CATTAT 0887
-1060M4413

1116 MIATACA AR AACBGICCRTTAGGGGAGC 1192 -1217

- 1173|\A4415GAé TRCAGGACETGEABTACAGAGTTAAGTC 1219 - 1244
1221MAA416 CCTCAMMEBE A TA GFRGECATTRIRA AGGCAAAAAGGCGG (1271 - 1300

- 1280M#417 GGRAGGTGGAC GGGACACAGL299

- 1324M4418 GGAAGTGCAG AGCAACACACL1347.

- 1372M1419GGTAM MR ACIAACNEANTT EAGBEBAACTACAAATGGC 1347 - 1372

- ]}4ZPW4ZOG|C"TWM\8" ICAXTBTIEFEGT A GOEE6C AT ACHG Sequessees 1309 | oci
0 ol 1 gonuc 1t |v 20 T

b 8 O o N It R AR A B G EACABRBGGRARCAR | THTE=THE3
6670M4502CTCTABATE2) Al ATAGAEEGT ACFSNENG ACAANTAGTUAACCAAGHSH6 60476
6679M4A504 vy B GI2 T
odavmrnesant 8 s Ey RS e NS IR YINE o Ve USRS S AR ENE T
6778MI508 TAGIABEAS 22 THCARA RASHGH G CAgs M b T ARAGISEACCACHTIATBACA O 16834

- 6859MA510ATATCGITTTGIGCAATCAGITh870 - 6891MA511GGATACTACACCTCCAGAAGI09 -
6927MA512AGT TCAGAATGATGCACAGGTGI'113S -

11 57M4S 13@%&%@@ Tﬁ@%ﬁﬂ%@f@h@oﬁ&@leotldes for identifying HPV 26

-1245M4514
-1278MA515A

CATTAAATAGTCOECAL 235~ 77
TATCAGATAGIE 2 4 -

Locus in

1319M4516 CATAGTACACAAAGTAGT GGTGGGGAL397

- 14224517 GACAATGCAGAAAATGTAGATCCCGCAL1438 -
1455M4518GGAGCTATTACAAGCAAGTAACAAA. A1477

- 1502451 9GCAATGCTGGCAGTATTTAAAGACALS08 -1
S32WMA520ATATGEGCTGTCATTTACGGATTTGGL534 - 1559 Tabl e 13. Sequences and | oci
of oligonucleotides for identifying HPV 51 Sequence



No. 5"~ 3'Locus in HPV 51Mb101CACTGCCACTGCTGCGGTTT6E555 -
6574Mb102TGCCACTGCTGCGGI6558 - 6572Mb103CACTGCTGCGGT TTCCCCAAGS61 -

6580Mb 104 CCACTGCTGCGGTTTCCCCAGS5b0 - 6579Mb105CTGCCGGT TTCCCCAAZAT MRACHEXH6 -
6587Mb106 CAACATTTACTCCAAGTAACGES78 - 6597Mb107TAAAATTACTTTAACTACAGAGEG657 -
6679V5 108TCCTACCATTCTITGAACAGR 705 - A723NR109ATTAACATTACCTCCGAICTECTAGIT6735
- 6760Mb110ATATASGTTTGTTAGAAATGCAG771 - 6792Mb111GGACACCCCTCCATRYRH 6810 -

ggégl\/éim A%-,\Wﬁﬁ L ATAGTACATTAMETOOAGEAY - 6619 — 6638
111461 14GOGAASEAEOR CABTREATERE GEAGQALC 149 6625 — 6639
- 1178Mb115CCATARI GOSCIAMFCHST AN ERGICATCCACTC 6631 — 6650
a2 O N A AT F AT LACTCCATITAAA 6635 — 6658
- 1325M6118ACGCT ME2ERAATICTCEAT RFAAMSCIBATCTGAT 6648 — 6667

1409V L19GTTRT M08 A KARI PRIRCRUT T AGROC AGRT G Sealspess opabl oc!
VB0 T TG N B A AT CT GO AR A BAGRA AN A CaAACT @zz = 6793

67 14N5203GAG“‘TMAAQ&CIW@MMGHBF AGUTOIEAUTEOPAGATGAAAIEAFAGRINO0 -

f

6719VB205AAA AT AR AT PR AT AR TATA AA Y 712 -
6731MV6207CA. A—A AR FEATEE PO o S Y08 TOOCACTAT I FAGARLAT6 839
- 6857M6209CCTIY £, EEGECEETGCCA 6880 — 689

6894NV6210ATACAMAZETGT CMK@M&@@@\A&BAM@S@GACCACG 109SHBMH -
6962V6212TTT .

-1107Mp214GC
- 1164N52156G£AM@6:@GTQ@@A@A@T@F@WAATACACACCAAG 1194 1223
| 201M5216CCAA. A. A CCCARMCRATGTCACGTAGAL224 -

H%g%ﬁ;%ﬁ“* mﬂm&m@@cm%mmmmc 1237 - 1262
© 1384Mb219GACGMR6AS TACOGTAGAGRTNGADAAACAATATGAA  |1305 - 1330

14720622 AR A S IIACTCAGQO0G00 o 310 136D,
of ol igonucl ¢ mjga 't ¢@mAﬁ7H 4&@%&@@@ VOTAGA 3 1T546 1440 15
2 z ~Y 2003 NoMP¥183NENRGTETETA GROWANTATETGHSATTAT 1414 - 1439

O INEI04 AR N E A S AT AT O AT Halk UL ESRIT

IO T AT O OTANO\T T U T LTZTVOOU I OTINOrYrrxrzvri

6722NMb306TA. AA, ATATCCCTGICTGCCTGAG782 - 6804Mb307TTCTACCTTACTGGAAGACB830 -
6848Mb308TTT GITGCCACTAGCT686

6885N5309ATA££CCT casradAegbe oﬁsgnvmgmd@;ﬂmd@@@éa@z@?&l\bgss -
6953 Table 16 chcrc‘ﬂes ard—-oeoet—ef—oeti- yu-l rueteot-des—For—gentt |y| gy PV
54 Sequence @Je@lence 3'Locus in HPV 5§N521@1TACAGCATCCACGCA6 )3 ocus in”
6647!\/5402CAGLATN5°\CGLAGGATAG(36635 - 6654Mb403ACGCAGGATAGCTTTAAHRAGB43 -

e e XS PR AR o S T I

1

I_m_r\

6795M5408TAT AAMSARCIACAATAKT AAAENG TGATAC 6593 - )
6832|\/5409ATA'raqg111)13G AGTEBATRATDGAATAATGCCCCT 650AAGEHRE 882 -
o e A s ACTAGATITAA 6599 — 6621

- 1128N54130T<*MBA@§A(A@6@€TAKEAMAGTAGTAAT 6612 — 6631

1 }éﬁ/ﬁ'\/gﬁg%@@m ARG A BARACAIAPETGCAGACA 6691 — 6713

- 1290M5416GAd AR TAT A EEAAG SAAGAT 6739 - 6757
1348Mb417 CGTGINATOBT B{ﬂmcmjm&mCCTCAGGTTCTT 6769 — 6794

o
=

1411NbA18 TATCOBICIA T MY A PT T TCACE TCATAG, 17 Seq“efe%sa—“@gtm'
ol i gonucl eot irdes—erT+gerti—yHe cgienee—b5 3 —A— 2 2
VAY 2003 M3110 {[AACTGCCCCCCAAAAGCCC 16844 - 6862

M3111 [AGCGGAGGAACATGCAGAGGCTG 1083 - 1105

M3112 I TTTAAGTGATATTAGTAGTTGTGTGG 1140 - 1165

9



No. HPV 56Mb601CTGCTACAGAACAGTI6630 - 6b44Mb602GCTACAGAACAGI TAAGTAAGG32 -

6651 Mb603CAGAACAGTI TAAGTAAATAT6636 - 6655Mb604 GAACAGT TAAGTAAATATGATGC6638 -
6660Mb605GTAAATATGATGCACGAAAAGG648 - 6667NMb606CAAA. ATTACTTTGT §27 -
6749!\/5607TGCTAACCTACTGGAGGACG775 - 6793!\/5608GTTATCCCCGCCAGTGGCCACCAGCCG805

- 5830M6609A 80 -
6898 Tabl e 1B: Wﬁg HPV
58 Sequence (6674 -
6693M6802CA \§689 -1257
6694NM6804 FA £ tidelo
6709|\/5806§$A 776
- 6798Mb808T] MAMATM@@@CMG&HACGGGACACATAGTGA 1327 - 1352
b842NMb809TTT \GG (’(FT Al Al % I\QQMQ}I@I 13(§2 1'3r9
6879'\6810ATI\TI_\ L A\ | I_\WI L LIV I \ AA
6947M6812AGCAE ADECGT AN S CTOELATG BEAGECACAAARE AT 153
- 1175M6814CCAMI GI ST MWM@TNMGGAAC 1441 - 1465
-1224Nb8 15 AAART TAT TGAGCCTAGRAGACAGL 253 - 1274 Vb8 T GCACACCAGGT AGRAAGCCAAT 312 -
1332M6817GGCTAGT TCAGATGTAAGCAGTGAAAL377

-1402M6818GT. TIC1474

- 1404088200 B CEACHANER T AR gt QI e A HOVAE 1 o
of oli gonucl or tdentiftying > 1~ Z~Z NAY 2003 $€ e
No.5' -~ 3' ~ éﬁ‘g’?‘]%ﬁ HPV 59N5901TTCTAETAC$TCTTC6643 - Tt th
6657!\/5902ACT CRROTTATATTCCTAAG647 - 6666M5903ACTTCTTCTATTCCTAATEVS820 |
6669Mb904 TCT| TMAI@@WGMW%@E@AA@@@AM@MTGT ATACACACEBECAITEH66
6685Mb906TAA 7 TACCACTATTI -
68l 1NE9OST ;‘M 02, SRNCR ACTCANGR 650726926
6848M5909ATACDEF 203 GTIACAETAAEC26RCT GA80M5910GGACACCGCACC TOXYR| -
6916M6911TTATRIGAHA pw Cf@ﬁ? b AGGGATCCACGIGAAL08529

| 725914 CCATIEAGAR CATACAAGIC 6917 - 6938
1220%915GGTTM3%6A@WMATCTGTAGAGG 7005 — 7027

1531 Moo 1 70T G R LA C AT AL ATACGAT 7053 - 7071
1397M6918 9 EAGEASEAIC G CCCRG T T AT T ATCATTIO R 0% G1 499
E; 112,20 Tabl e| M320800ENATAGAT TG TQC AGTENAAGot i des for | 7dé0t-iFIilng HPV
681 7M1 02ACAr 2B TA A T AR C A CAC A T occcocTaTAT B SR bl
682816104 CCCCMEBATET T ATAXPGAIST A TTEA36M5105CTGAATATAAAG A -
gggg%igg%@ AVIADASATA AR CAT GEARE20BAA GEANEIOQA TPACCCCTTETDEBATIGNPS 1 -
7006N5109ATA@#$T@5XZ & ATGAYATTGEESSEAGTRA A bs6 -
7077M6111CTATGCCAAGTIATCC7089 - 71 04M6112TGCACAGGATGACGCTGCAACGGL038 - 11060
'_§140§/B§12/AY MQ%@A@L@L%@@ @%@@@GASH 1162 - 1187
-1197MB115T : A fe AT ACATGh 51263
- 1288M5117 GEOOBA W@KEA@&AAATGGACATG 1284 - 1309
iﬁg%ﬁgg \f/; NG O AGGAAAATCAG 1352 - 1377
14S4NB120CTAGMB2 184 M@@W@W@%ﬂ@@um 43954 1428 | of
glzivgggticl eot | ¢eIS2N9r |GOKAGOARC AT GZ TR GTRAGPTTA - > 3 1480s 1462V
B 203t IAz 8 X SR e A48T 501492

128M5205CAGAATACACGECTACCAACLLO0 - 129Mb6206CA. AAATACAGT TAACCCCCGAAALSY -

211M5207 CAAGEAKTE TT E0e2 Ahd1oePSMBR MEET&@F&Q@@EF %@WW -

292NM6209ATATCACTATTT GICTCGEG303 - 324Mb210GGEGECTGECCT 42 -

360M6211GTATISLLAMEFACAS72 - 387 5> 3’ Locus in
No. HPV 33

10



Tabl e 22. Sequences and | oci

Sequence No.5' -~ 3'Locus in HPV 66M6601CAGCTA. AAAGCACAT6680 -
6694M6602CAGCTAA. AAGCACATTAACT6680 - 6699M6603CTAAAA. GCACATT

6702M6604 TTAACTAAATATGATGCCCE6694 - 6713M6605CTAAATATGAT

(IIIﬁﬁ%E%BGQ

of oligonucleotides for identifying HPV 66

6717M6606TAA AATAACCTTAACTGCAGAACB??? - 6799NB607TAATACTTTATTAGACEAT6825 -

6843M6608CT|
6880MB609AT] 5%5@%@&%%5%0 -
6948 19 2 6628 — 6642
O oD A MM T AR m&&aitmcmm 6631 — 6650
1190MB614GOA : AGTGAGAGIACATATAA 6635 — 6657
- 1219N6615AAWBIFBAU\TWMWANRAZI - X 6648 — 6667
2530t oG AAASHA ETRCCETARCTGCAGAAG 6727 - 6749
13455618 ATCMASO AT CAGATATTITAGAAGAT 6775 - 6793
| 396N5619CCAM3@8\GW@W6W@ATCTGCTAGTT 6805 - 6830
| 438M6620 T ZITAGARGTGT AT Gl 1473
- 1492 Tabl 4 ' N¥al'ld HPV
67 Sequence| M3811- ﬁu&ﬁ%ﬂﬁi%ﬁ)ﬂltﬁz ~ GGAAAAATCAGHERS0 — 6898
ggggRg;8gg#cﬁﬁééﬁéAE@f@%ﬁéﬁﬁf&ﬁé@iAﬂhgcu\n 6910 — 6925
6687MB704AG A EALG TGETG aTach-anl MO addRR673
- 6692MB706 TNAAcAG 4T 800
- 681 8MB708 -
6855M5709A o ‘;&;Aizg, 5 -
6923MB711T &I 6 |
18w5713CAGGCATGWGEWQETAATAGWAATGEn151 -
IR VST TEANCPAL 1249 - 1274
1312V6716GO-Mé& ; “E%ﬁmEﬂﬁﬁﬁééyM&TCAJMAAJTE 1307 - 1332
| 356 M6 717 GTIGNES3 MM CET AARITCANGTIGGGGTCGGGGGA 1350 - 1375
e RS TONEREARRTAGATS 1 -
1447 M67 19 GGARGEATAH C*;gﬁa_gh__ggw %%Leé—éﬁh | oc
of ol i gonuc| ddB3dds|GET TAEAGGAAATTAGT LATGTTE MY 2pp| 426 qldddd
Qggipggézi' 983 |GARYCBYAIG CAATAAGTTPIRDSS - 1494 - 1516

AT OAE ;

2696M6806T
2778M6808T

ATCAGCTGTACCARATATZ008 T
2680Mb 804 CAGCTGTACCAAATATTTATGA2665 - 2686NBBO5ATATTTATGATCCTAATAAA2677 -

EI f%ﬁﬁ%ﬁ%ﬂ;??SG -

GHERACHAE e e o B UAICCIE

2859M6809AT
2927MB811AT
5012M6813

A

TECAATCAGCAZG (U
TTAAAC2939 - 2954 81
COAAAGT CCCCATTACAGE055 - S080MB814GGTAACTC

VB8 TOAGACGECCCCTT]
GGCCCAAAGGGATGCACA

pAEHIS

TAGBAXAINATIAS115

- 5134Mb815

GBS0 G

TPEEETEIAGTGAS -

6612 - 6631

51 92M6816GATZ

5228Mb817

T >

e

A ETREAs

6614 - 6628

E965MB8 1 8 AACHIRTDATIGNTS

GRBTEOTAGEGZOCAGTAID Table 25. Se

of ol igonuc

 M850es

SCISTATNRS >

e No. 5 -

H2PC 65644

COACA I\'I'f‘ (@)X

69MB901TATT
6594M6903CT

MIsaer

CTABIGACAC
£AGAEANA AR Fora

TAT OO0V

CAATCTCGCAT]

TR 653

6606 M6905CA

AN B0B\T

T

EATICASATIBA0

6623M6907T
6749M6909

EIX[Y

e

A W)
ol s

Q@&FNKWTAA@QMQWTTTAAAC
fﬁﬁfé&%ﬁ&ﬁggﬁb908TTblALIAIII

678126779

6786NMb910AT

LN ) -

R A AR C GO GG EAGER o]

6854M6912AA

CAPOTA

ATATEACTATGTAACATCACAG

6827 — 6848

1123M5913CA

SMB10

R TGURCEARRACETS

6866 — 6884

M3511

GGAGCAAACACACAAAGAGGCTG

1089 - 1111

11

bl eH637d | oci

HPV

4 -
31



2 2 MPN 2~3 M5914CAGACGAAGTAAACAATTTACAGEC1208 -
1232M6915GCGAGAGCAGT GGACAGTGTTCCGGACAG Cd 238 -
| 267M6916 GGTAGATAAACACAATGAACAAA. ATGL308

- 1333M5917TCAAGTGGATCTGTATCAGACAL360
- 1381 Mp 918 GERACAGECAAGTAGIGTAACCAAAALZQY

-1423Mp919 Mﬂﬁﬂﬁ@@@@@ﬁ?ﬁﬁ%ﬁ%T@I%Afd&A@fﬁM@:
26. Se

pAlences and |l oci of oligonucleotides for

U

- 1501 Tabl ¢

0 Seauence N T A T A R A T T T g~ 1207,

6844M 604 CAT AMIBSTACKTEALTANTEEOGA A (GRASNDAGHACAIGCCGAGATACA

3N Deoo TR L GAT ATAC AURC AGEH

T TGl

A

- 701 4M0610 CIABANET KT ORECACTEATAERAT A

ARV ZISE)
CTOCTIARSSAeE

7082M)612 CTATIAGARCIG ACATRATGA FRUTETICEXCGROBAGAT ATE]

IGATHG10461

L e R e A A T AR AT GCAAACGCAGC

1414 - 1439

| 83MD616GCCT AR FERANSCAAERAT AT ABATT TAAAGAACT

1438 - 1463

- 1231MD617GGTAGAGAAACATGGECGTACCGGAAAL2T79 -
A \ﬁ)ggnucleotldes for identifying HPV 37

1304M)618 3
13501061 9CATHRCAG

-1403MD620 TG AAAGAT T TACGEECAG
- 1451wa219§%&&

I'GTCTTTTATAGATTTA;; "63 1501 Table 27. Seq]chHB%E‘ and
| oci of oli gond&.eolides for i dentifying HPV 70 Sequence 5'}-

No. HPV 70 PA37912 mm?g@r@mm@mwmmal z

67n8,2n 6796

6633M7002CT : ACEE0
8647M7004 CORMB A0 R PR A A Gty GeoCC A

ATACCTECT

T ACCTCCT Y R RBRL

6653WOOGCTFMMOAGWGAA@BW@AGACTATCACATTAA

GUTESTSAB08

6745M7008TCC

TACCCCT CCAS

’I ’LCI"I\‘I'

HOREANTAGCOARGTTIACIOA

- 6826M70106
6894M7012CTAPAAGOAT

PrANE I AA GBI M G

GEGATGCACA

la/asva/as
AT OO T UUd

RCTCRARE]
89

-1171M7014GCAYE

GOATAGAGTTATAATICTCAAACA

6806 — 6825

.13éi%%ié%*:@gw*mmmmm

6885 — 6907

1300M701 7 ACAMBEOBT K TCAGAITARCATABEASI3H65 -

6933 — 6951

1335M018GT A IO DAARG Y AT ACCIYAPTSBAGATAATTCAG

6963 — 6988

1403M7019 -
1471N|7020T0Mg§§A jr ﬁﬁﬁﬁiﬁTTCAAAG

6999 — 7020

- 1516 M7 021 GCIMATAACTRGONGTIGATAE KA AAGAA

7038 — 7056

- 1555M7022 CROATAT (EFTRGEA A NXPRALRCR,

ool oo

- 1595 Tabl e 28. Ee@\e;(gn_cggggr

LID\L. 79 &

| oci of O||gunuv| col-des—tor—i-dent —y+16

LI o \)C

N
refce

2 2 MAY 2003

mdtAacTT8GAL481
i denti fyi

g HPV

¢3 -
dosATT6262 | -

9 1 -
16989
D64 -

in

23
6801
876 -

d

3tocus in

HPV 72M7201ATCTGITGGITTAATGAGCT6759 - 6778NI7202TTTGTGACAGTTGTAGATAC678O

6799M7 203 CTAEHICAB S

QUUERR2Y anddB45HT Bli4AGACIEOTIAET CACISTEAGAGER
6853M7205CCACAGCCGICCTCTGTATCAB832 - 6851MI206 ACCGTCCTCTGTATCAGAATATRS

6857 M7 207 CAGBARAEDRSACCTTCTAATE850 - 6369187208 TAA. AATTCACTTA
6951M/ 209 TAN TATTGGATGAC6977 - 6995NI7210TGTGGTGCCTCCTCC

- 7032M7 211 EEATASSE FECAGTETCGT043—

AJLCETSRAA
TT

L L IVﬁ\f
WZlZGGGGGCFCM@R@@Oﬁ(E@ﬁ@@TAGé@TCTﬂi@SWZB ~ATATGCTAACTT

EEAPGACT
b0d = 6694 |

7130 Tabl e :Zq\dggmuq\A@A@ﬂIc@[q@CAfr@C@p’F@ql eotides for i

G680 -+ $70d

74 Sequence MrEd03 | ATAGAGTCTTCCATACCTIC

6681 —~ 6700

M3904 |GTCTICCATACCTTCTACATATG

6686 — 6708

M3905 [CTACATATGATCCTTCTAAG

6700 — 6719

M3906 [TACTGTCACATTAACAACTGATG

6779 — 6801

M3907 |TTCCTCTATATTGGACAA

6827 — 6844

M3908 [TGTAGCTCCTCCACCATCTGCCAGTT

6857 — 6882

6893 — 6914

12

M3909 [TTACAGATACCTACAGTCTGCA

6 -
929 -
7007

HPV



| ~PV 74M7401CCTACCTCACAATCGL686 -
-1710M7403ACCTCACAATCCCCTTCTCGC1689 -
1716Mr405ACAATCGCCTTCTGCTACATAT1694 -
-1727MI407TAGTATTAAGT TAACTGCTGAGGL787 -

- :853M7409

AACCCCTCCCCCCAATCGTIACTTI86EG

1700M7402CTCACAATCGCCTTCTGCTALG691
1708M7404 CAATCCCCTTCTGCTACATATALG9S -
1715M7406 CTACATATAATAGT RCAMGMREL 20038
| 809M7 408 TCCTACAGT TTTAGAAGAGL835

- 1890M7 410 CTAMGATATGRARG CROCAE ACCTRAM 1 1 ACCTACGCCT TN Aedd b -
1958Mr412CTAT A 1 30. Sequences and )

ol i gonucl eot wh f m@ézgq i “‘v;& "}\5 vioriy JG%Q ﬁ?%’l’]\/
82MB201TCCT ATV EEAGSSERsC AL S ATb GG gﬁgﬁﬁxer caRhEA2 — 1171
6627M8203ACTICEAITT ST CABMBAGCHRPGGERAYOTARABLOTGAANTCAIIRAALEESIL -
6650VB205TAA. AATCACTIRTAACTACTGAAAG710 - 6732MB206 TTCTACAATTTTAGAACAGS7BS -
6776MB207 AT TAACATFEY ECEETASTTE788

6813MB208CTATNAG T AR AR GaAGESATACCAGHE SAAEARGT T d2¥Bb3 -
6613513%/8'%23 %%AQAM%QWGKGGCAACACAAACGGTG 1283 - 1308

- 1§/

C11800B2 L2 CTICRE R AGGAGSR TAGCAACTAATA 1362 — 1387

- 1230MB213GOABATT EET|GABGGTAHGCABTAPACGGGAGGAGTG 1411 - 1436

- iggj%igfx SMETNSATAGTGOTATAGATWGTGAAAACC 1446 — 1471
MB216GCTA ZESyEON AR GCACAAATTARATTATTG 2NN #8413 1500
1437VB217GTAGMBIZCA AATGAMSGGCTGIABIGCTA 1517 — 1542

~GGTGITTAGTTATAATGAGI TGGTAAG ~1503 -

ol i gonucl eot
CP8061MB0610

1 S28 Tabl e 31. Sequences and | oci of

Lf%%iﬁ%cﬁl denti f%l ng Pvfcpeé%;ygq@ﬁeﬁ @ 218 @@ﬁ'wlﬁs‘l in HPV

A A A. I\

I\A-I- AT

-106MB06103
-120MB06105G
129MB06107TQ

eres
T TAYDAAT

I\JI I\J‘\\JT\JII‘\\/UI* =

ACATATAAAGC103 1

J.U’-H"V"\\/I \JI T\j"\UI \/I

IVD
gGlOGCTACATATAAAGC
211MBO6108TGCTACATTA

IT\IHHHUU

CTERRUF
“TG@W@:ZS

255MB06109G
324MBO6111AAA

TRAIAG]

[TTAACAGCTGAAAL89 -
06110CDMXIIJIIIIA

ACATOI

390 5

Tabl e 32. Se
Sequence No.

s \UJ

DAA4G2

RGCEACTACACA o ATCetATeh
§§B5KB%CPE§”§KBQQHK§C§5k¢ es for identi

@‘A’?M&

8034

M4"$OBO

@GC%@M@R@A@%@@@WTACATCT GCTQ

b@719 — 6738

-106MB30402G
-118MB30404T]
-125MB30406G

L G G TR A E AT concanTACA

(?f"l\ ("I\ A Af"l\

RICIONY

/
WA T L

ADAAFDEA

CTACATARACT AGTSBRAAATAA. AATACAGTT]

\J

AR AN

189 -

211MB30408CAAG

- 292MB30410
GGGTGCTGECTE

g

AT AT

TK@@@T@@CT]%R’@@@@W@@ GCCACCTQ

(G LLCAGRE

T267

al I

G A TR TIAGAR Z oy e

Sequences an

dMééOSo

tGBT[ﬁEﬁG@@&GG@Q@AcAAE&GTfAEG@“ HPV

6863 -t
| 6393 — 6924

e 33.

M4409

ATACAGATATGTGCAGTCCCAG

6935 — 6956

M4410

GCCACCCCCTGAAAAGGCA

6974 — 6992

M4411

CTATGCAAAATTAAGT

7004 — 7019

M4412

GGCGGATGCTCATTATGCGGCTG

1038 - 1060

M4413

GGTAGTCCATATGTTAGTCCTTTAAGTAAT

1087 - 1116

M4414

CACGGCTGGACGCTATAACATTAAGT

1148 -1173

M4415

GACGGCTGTTTGACAGACCAGAATTA

1196 — 1221

M4416

GCTGAAACGCAGGTAGAGAGAAATGG

1255 — 1280

M4417

GGGAGGTGGACAAGGAAGGGACACAG

1299 — 1324

M4418

GGAAGTGCAGACACATAGCAACACAC

1347 - 1372

M4419

GGTACTAGAACTATTGAAATGTAAGA

1395 - 1420

M4420

GCTTGGTAAGTTTAAGGATTGCTATG

1437 — 1462

Table 12.

Sequences and loci of oligonucleotides for identifying HPV 45
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Sequence No.5' -~ 3'Locus in HPV L1AESMAES01ATCTACTGCAACTACTAATCEY -
88MAES502CTGCAACTACTAATC74 - B88MAE503CTGCAACTACTAATCCAGTT74 -
93MAE504ACTACTAATCCAGITCCATCTA79 - 100MAES505CTAATCCAGT TCCAT QTATVEY3 2003
- 102MAE506 CTATATATGAACCTTCTAAA98 - 117MAES507TAAAATTACACTTACTACTGATGL77
- 199MAES508TCCTACTATTTTAGATAGTI225 - 243MAES09TGITAGICCT

ATCTGCTAGCT

55 -

280MAES10ATA
Tabl e 34. Se

Sequence No.s

TAGHEAdS
o N6S>,

and | oci

TACAGTCATCT291 - $1L3MMES11GGATGIGGITGTT

‘of oligonucleotides for identif

ocus 1 n HD\/ I\/I\MI\/I\Mﬂ1f‘T(':{"'I'("‘TTI\("I’(‘AAT(“‘I’f"‘T

CORGHATA
YipVs Vv

348
VVi4

-111M02TCGC

TSI

oY T

LGCCTGT ADAMIARG TAGLEATCTGTTGCACAS

76651 — 6670

-116MVR04TCG
-119MVA06
217MWO8TT

A

A

MSOAT

4 A4

A 1\4&%1 ROASAAICCT

TCCCCCCCTCA

EﬂﬁgIﬁ@ﬁ§£$£Aﬁé§QWNBoSTTACTCAATCTGTTGCAQ%%MIE6668

298MV10CTAT

CAE304T

GMTmmememawwcmah@sso

366

Tabl e 35. Se

MAY 2~ HPV
-107MVWIr02

7

oLl

ATEROT TGO ARTTARSATIERGT of T dent]

AR EATCAGS

hE T

1T 1LI_V 1VIVIl [VIVII UL T Ol

O ACAGGCTAAT

293

- 115MW7 04 CTACNIASELT

M@WBWBTM@%W@CACAGCCTCTW 106778

129MWI7 06 CAA.
255MWI7 08 CGTGF

AJESINE

S ATAGIALAITACASIL

FTGAACAT T TAT TG
HO9CTATCOCTAFCH

03 -

324MVI7 10GEGT]

o4 509

CCAESMAOTARRACTECTTGT

Tabl e

36. Sequence

S M#§160

ATATCGTITPGIRYCAKTJAGTHent i fyi ng

EOALNNEDA

lience

No.5'--~ 3'L
-107MvB0O2CT.

RN

RS Logie

ACAGG

e EA AR A

ACCGAATCAGAAT

6909 5 6927

- 119MVB04CAG

CERs\eAIBY |

211MVBOG6TGA
292MVBO8CTAT]
363MVB1OTTAT

TACEtAE

CCTGECAT

AMAT MA@[&IMGIAATGAMMA@@BGI:GT CTGACT

ooy

CC375 - 3905 Table 37

Sequences and

|.oci__of

P |

ol i gonucl eot

| Bd4514r

G/&AIGAAA'EG'TIGPA(TZ[ZALA%E

AGTECOCA - |

3

12531s- 127 8PV

42\VA201TATA
6893M4203

Gﬂ£

SO ST

RGN T ST A575T1h |

| M431

=

CATAGT

ACACAAAGTAGTGGTGGGGA

1397 — 1422

M4517

GACAATGCAGAAAATGTAGATCCGCA

1430 — 1455

M4518

GGAGCTATTACAAGCAAGTAACAAAA

1477 — 1502

M4519

GCAATGCTGGCAGTATTTAAAGACA

1508 — 1532

M4520

ATATGGGCTGTCATTTACGGATTTGG

1534 - 1559

Table 13. Sequences and loci of oligonucleotides for identifying HPV 51

Sequence 5= 3 Locus in
No. HPV 51
M5101 |[CACTGCCACTGCTGCGGTTT 6555 — 6574
M5102 [TGCCACTGCTGCGGT 6558 — 6572
M5103 |CACTGCTGCGGTTTCCCCAA 6561 — 6580
M5104 [CCACTGCTGCGGTTTCCCCA 6560 — 6579
M5105 |CTGCGGTTTCCCCAACATTTAC 6566 — 6587
M5106 |CAACATTTACTCCAAGTAAC 6578 — 6597
M5107 [TAAAATTACTTTAACTACAGAGG 6657 — 6679
M5108 [TCCTACCATTCTTGAACAG 6705 - 6723
M5109 |[ATTAACATTACCTCCGTCTGCTAGTT 6735 - 6760
M5110 |ATATAGGTTTGTTAGAAATGCA 6771 - 6792
M5111 [GGACACCCCTCCACAGGCT 6810 — 6828
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2 2 Mgy 2~3 MA204CATTAACTGTTGAAGITATGTCAG978 -
7000M4A205CCTAACATATTAGAGGAGTGGAATGTI 7019 - 7044MA206 CACCACCACCTTCAGGAACT 7053
- 7072Ma207GTTATAGGTATGTACAATCAGAAG/083 - 71 06|\/I4208GCTAAGGTAA% &G

AT7121 - 71 50M4209CAGACTTTTGGITTTGGGAGGTAA7158 -
71-81MA210GAAAAGITTTICTACTGATTITAZLO0 - 7210MI211GICAGTGATTCACAGCACAGCATAGI111

-1 1 35M4212GTQEFAEZC CAAATPATAAA 6840 — 6855
'lgfg/”l\ﬁggg/*“mé SCACGLRAACANREAGGCTG 1092 ~ 1114
1286M1215CCAEPNAAEHAG ATTAGGAGACATTACAA| 1149 — 1178
1342|\A4216GAA§AAGGTAGMCTACAAGTACGCC1354

Loy e R |ACICe A CAAACGAGTCACAAG 111971290 | .
1482 Table 3 ﬁé&aﬁeﬁm@@f@%@ CICGEACA tor i daadiryldsd hpv

43 Sequence NM5117 FTAGGTAGATRYGEUANCAAGUEGGECAATCAG 00211325

b e ST UG G v T S SR T

=TTV oo AT i et g i o -y | B

231M1306 CCCACAFATO A GEATEAGEITA T AZXEGIG TEOGEACOT CTGCT T4 TFCR 500
300M4308CGCTTTTTGICTAACAAGGCCATTG313 - 337MA309CCAAAGGAACGGGAGGATCCCTA3SS -

Lo YT ol R A 1

ol i gonucl eot fde o tfe carrier t1—Ttou 282 2 VAY ZUU | ecred from
one of the s&%‘?@&g nunbered ML101 t§ ?24 (shown in Tabll %

i ndent i fyi ng|t NOsubt ype 11 of hunan papillona viruses (HPV 17 Wﬁa met hod
for jmount gl Qs 201 GGG Aesp AnGlp car 1 er 11 (The - rp559s Jrevr@s) ine)

7 descr el sy Ginke
accordi ng to| tM&203I b
Corponent = (AT PR ARG RRAEACHEAT = T o gonugbji o ?67 fo 300
(20U ul) (NEpIEOISAAAGCAANGEAR @&MAT 25

M5206 |GCACATATAAAAATGAAAAT 6712 — 6731
M5207 |CAAAATTACATTAACAGCTGATG 6791 - 6813
M5208 [TGCCACTATTTTAGAGGAC 6839 — 6857
M5209 |CCTTACCCCACCACCGTCTGCATCTT 6869 — 6894
M5210 |ATACAGATTTGTCACTTCTACT 6905 — 6926
M5211 JAAACACACCACCTAAAGGA 6944 — 6962
M5212 ITTTAAAGGACTATATG 6974 — 6989
M5213 |AGGGGAGGATGATITACATGCIG 1085 - 1107
M5214 |GCAGTCCGGAAAGTGCTGGGCAAGATGG |1135-1164
TG

M5215 |GGTAGTCCGCGTGCAAAACACATITG 1176 — 1201
M5216 |CCAAAACGCAAACCATGTCACGTAGA 1224 - 1249
M5217 |CAAAATGGCGACTGGCAAAGTA 1311 - 1332
M5218 |GCTAGTAATTCAGATGTAAGTTGTAC 1359 - 1384
M5219 |[GAGGAAAATAGTAATAGAACGCTAAA 1401 — 1426
M5220 |GCGAAAATAGCATAAAAACAACTGTA 1447 - 1472
M5221 |[AGAAACATATGGTGTTAGCTTTATGG 1487 - 1512

Table 15. Sequences and loci of oligonucleotides for identifying HPV 53

Sequence 55— 3 Locus in
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Add MQ H20 to final volunme 50 ~,1 10 1.2 The conponents are m xed at 37C
for 1560 mnutes. 1.3 10 ~,1 of 0.2 MEDTA (pH 8.0) is added to the m xture
to stop the reaction. 2. The oligonucleotide having 3' end | abebin gAAgsz
mounted on the carrier 11 according to the follow ng steps 2.1 to GPS
2.1 The oliganucleatide having 3 end labeling is nmounted on the carrier 11
by a needl e ha®lag & 400 Eun wide head. The di stance betweeh 4PV 83t |s

v Light i'n;@f’i(’f T%gg%%fa%@%@ﬁi.iiif‘ii?ﬁf‘ﬁg L EXpromf! O
reser ea i n f T2 3 Pl f t 6 %—@69
it o' Aios oG AneanoACaCTOARG ST ot atd o
\S/: msegngglrjlf i 6&0 Tgf ﬁC%&UPAm,f.T.AEEmn g L,z_ﬁ_%,]o 1 nd a
dot array 22| Mﬁ@oaammcﬁmmmewemaw ng the 5 (67026122
?‘igfégﬁe H‘e][ 9M53§60'T&AEAATAT@C®TGT€ @G?G'A@G@“ ol i gonu¢kegd Ldegnq .
(1o-30mer) T PNSEaT: Lfiéi%ci@ir;lﬁ&{;‘?cz%ﬁ VAT, de selocted 1108 3ar0848 0 1 o
36. For exanpM5388 ATEGTRGEETAC DG TTECRACTAGET coul d| 68606- 688%t ed
from one of Fhg5369URITRT AGEATGYERAARGEGEH (Shown TnldadbEe g917 pr

i ndent i fyl ngrt e uses—(HPY :
net hod for n 5?1; Mqiéﬁg Q@Qm e carrier ) 21 éﬁéiﬂ
plate) is descri bed as fol | ows.

Table 16. Sequences and loci of oligonucleotides for 1dent1fy1ng HPV 54

Sequence 53’ Locus in
No. HPV 54
M5401 [TACAGCATCCACGCA 6633 — 6647
M5402 [CAGCATCCACGCAGGATAGC 6635 - 6654
M5403 |ACGCAGGATAGCTTTAATAA 6643 — 6662
M5404 |CACGCAGGATAGCTTTAATA 6642 - 6661
M5405 |JATAGCTTTAATAATTCTGAC 6650 — 6669
M5406 [TACCATAACCCTTACAGCAGATG 6729 - 6751
M5407 |TCCCACTATTCTAGAGGAC 6777 — 6795
M5408 [TATAACCCCCCCAGCTACAAGTAGTT 6807 — 6832
M5409 |ATATAGGTTTGTACAGTCACAG 6843 — 6864
M5410 |GAATAATGCCCCTGCAAAGGAA 6882 — 6903
M5411 |GCTGCAGGCAGATGTAGAGGCAG 1043 - 1065
M5412 |CGTATGTAAGTCCTGTTGCAAACAGCGAA 1099 - 1128

C
M5413 |CTGTGTAGAAAAGGACCTAA 1130 -1149
M5414 [TATATCCCTAGGACGGCGGTCAGCCA 1166- 1191
M5415 |GGTAAATACCGAGGGGACAGATGAAA 1265 - 1290
M5416 |GAAACAACTACAGATAGCCTAGGAAG 1323 — 1348
M5417 |CGTGTAGCATTGTTTGGTATGTTTAA 1386 — 1411
M5418 |[TATGGATTAAGTTTTATGGACC 1419 - 1440

5 Table 17. Sequences and loci of oligonucleotides for identifying HPV 56

Sequence 5—3 Locus in
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15 1. The surface of the carrier 21 is treated according to the foll ow ng
steps 1.1 to 1.8. 1.1 The carrier 21 is cleaned in non-fluorescent and soft

cl eaner.

21 is oscillated in double-distilled water,

met hanol in

1 % HA 20 sol ut

for 2 nmnutes

and dried in_an oven.— 1.

i on and

1.2 The clean carrier 21 is imersed in 10% NaCH. 1.3 ZBeM&ar20@er

equence 4—1113—&3-"-#;' er
21 is immersdd iN0.1%]|3- am nopropyl tri met hoxysi | ane (APTMB) in $P¥adueous
ace':}ogei ﬁt agc OMS@OTPE@CECTAQA@MA%}T nut es. 1;‘&2 :I'Ihe carf 6630 2]66@
1 nut 65 J0MS603 [T AGTACA BCAL L ARG s - or 91 o | 6aid sckb3k]
0.2% 1, 4- pherlyM5603li CHGNACYRITAAGEAXATAR sol vent is ]M/B&Jyréfrﬁﬁhe in
e o o TS, 1B AR TRAGT A AATRTRATE T, TR 6! | <
dried carrier| M56@5 dCEAAATATCARGEAGGHRAAR Y box. 2. ThEO648 — 6667
Cur B ARG (CRA T TRCPIEGICTORRGRRCT - 1oy 2
10 2.1 The olj $¢T IG(:‘I'IMCC;] g’TgQKGﬁgF:Jm LS mgnmi pg @ﬁiﬁﬁ@rm er
21 by a needl eM5608 {GI BAT CCOCGCRAGEGGABACGCAGEE: bet 6806 edB3 (ot
s 1200 Eun. 2\5dRS (A ATAGAT ARG TTRGRAGCACK NFIOH ol 15N Tage pbout
Cemerature. IIMA610 B GAACAGCRACCARCAGAR T o Tis80 Bg0k
Table 18. Sequences and loci of oligonucleotides for identifying HPV 58
Sequence 5— 3 Locus in
No. HPV 58
M5801 [ATGCACTGAAGTAACTAAGG 6674 — 6693
M5802 [CACTGAAGTAACTAAGGAAG 6677 — 6696
M5803 |[TGAAGTAACTAAGGA 6680 — 6694
M5804 |GAAGTAACTAAGGAAGGTAC 6681 — 6700
M5805 [CTAAGGAAGGTACATATAAAAA 6688 — 6709
M5806 (ATAAAAATGATAATTTTAAG 6703 — 6722
M5807 [CAAAATTACACTAACTGCAGAGA 6776 — 6798
M5808 |[TTCCAATATTTTGGAGGAC 6824 — 6842
M5809 |ITTTAACACCTCCTCCGTCTGCCAGTT 6854 — 6879
M5810 |[ATATAGATTTGTTACCTCCCAG 6890 — 6911
M5811 |AACAGCACCCCCTAAAGAA 6929 — 6947
M5812 [AGGGGTGGACGATATAAATGCTG 1104 - 1126
M5813 |GCATGCTCAGAAAGTGCTGTAGA 1153 -1175
M5814 |GCAAATGTGTGTGTATCGTGGAAATATAA | 1195 -1224
A
M5815 |AAATTATTGAGCTAGAAGACAG 1253 - 1274
M5816 |GCACACCAGGTAGAAAGCCAA 1312 - 1332
M5817 |GGCTAGTTCAGATGTAAGCAGTGAAA 1377 - 1402
M5818 |GTAATATTCTACATAACAGTAA 1445 - 1466
M5819 {GCAACGCTATTATATAAATTC 1474 — 1494
M5820 [GCTTATGGAGTAAGTTTTATGGAA 1501 - 1524

Table 19.

Sequences and loci of oligonucleotides for identifying HPV 59
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2.3 The detector 20 is preserved in a dried box.

The net hod provi ded by the

present .invention for simnultaneously detecting and identifying subtypes of
human papi |l oma viruses contained in a sanple is described as2foMAOWE9I3 20
1. The sanple is treated according to the followng steps 1.1 to 1.3. 1.1

The cells ar

centrif

1.2 The ce

pellet is wag
t he sol ution
TreTaq (| U ulp

uged at 1,500 rpmat 20C for 5 mnutes

carried out 4

after centrif

preserved at
performed acq

G ut al dehyde-

t he pol yner as

2.1.3. 2.1.1h

concentrati on

GAP241- 32~ pr|

10 pnol /~, 1 §
0.2 0.4 pnol/

Seqlumcem mM Tris (pH 8. %—ar8f dissolved in 8 nM N@@ctsiﬂ'heln,
I¢danffer Eo £A§An}nnlcro tube. 1.3 A proper ja )
IMBAO Tk G TC RA AGHT GG ont ai ned 1 o the aam|GA%- @65k Ined
UNES9O321 ACTACIOPCTICTAIT COT AAM nut es. Thenﬂt@ﬁmd 6096 |i s
2903 {BGTECTICIATICETAATGT, " ©°° “T T T 6307 5689°
Mﬂﬁ%r'ﬁﬂ'@?ﬁ}ﬁﬂ“@g@”ﬁ AANEGTIATAEAGS the int er0ffi3 c675dI of
9 [AFGTATRCRCCACTCTACCA®BE fol | ow ng st g6 b6BSH O
STl T AR ATOATAL LR AT SR o oo A D G767
| MESOOP? cmccmmqyno}@m@m ~ E~l ) 2.5 @930 &dll/|E~I
M5908 TG PTATACEACCTEUACTGCIRGET M 1 06373 4 g}/ E-
M5909 |ATACCGTTTTGTTCAATCTGCT 6859 — 6880
M5910 |GGACACCGCACCGCCAGTT 6898 — 6916
M5911 [TTATGACAAACTAAAG 6928 - 6943
M5912 |AGCCCAAAGGGATGCACGGGAAA 1093 -1115
M5913 |GCAGTATAGAAAACAGTAGTGAGAAAGC |1143-1172
GG
M5914 [CCATTACAAGAAATATCAGTAAATG 1196 — 1220
M5915 |GGTTAATAACAGTGCCAGACAGCG 1245 - 1268
M5916 |GGTAACCGTGGAGAATACTGGAAATG 1306 — 1331
M5917 |[CTGTAGCGACAGCAGTAACATGGATG 1372 - 1397
M5918 [CCCACTAATCAATTGTTACAGTTA 1421 - 1444
M5919 |GGGTTATCATTTCAAGATTTGG 1499 - 1520
Table 20. Sequences and loci of oligonucleotides for identifying HPV 61
Sequence 5= 3 Locus in
No. HPV 61
M6101 [CTGCTACATCCCCCC 6803 — 6817
M6102 |[ACATCCCCCCCTGTATCTGA 6808 — 6827
M6103 [CATCCCCCCCTGTATCTGAA 6809 — 6828
M6104 [CCCCTGTATCTGAATATAAAGC 6815 - 6836
M6105 |CTGAATATAAAGCCACAAGC 6824 ~- 6843
M6106 [TAAAATACATTTAACCCCTGAAA 6903 — 6925
M6107 {[TAAGGCCTTGTTGGATGAC 6951 — 6969
M6108 | TGTGGTACCACCACCCTCTACCAGTT 6981 — 7006
M6109 [ATATAGGTTTTTGCAGTCCAGA 7017 — 7038
M6110 |GGGTGCTGCTGCCCCGCCGCCC 7056 - 7077
M6111 |CTATGCCAAGTTATCC 7089 - 7104
M6112 [TGCACAGGATGACGCTGCAACGG 1038 - 1060
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1) Gap21-5 :

The proper anmount of mneral oil
The pol ynerase chain reaction is perforned according to the &
programs. Program 1 Program 2 Program 3 32
nds_ 40 cycles 94C

CCACCAACTCCTTAGCACCCC 2) Gap21-3 :

mnute 72C ~ 30 seco

2.1.3 The p
agar osel Et Br
proceeded th
foll ow ng st
A. ~uou. ut Fi
~"ag Buffer

~g/ ~sl ~ri met

b 137U

pmol / N, | P~r
MY09Il MX11 :
: Ylital o et

TGCAGCGTACTCCCCACATCA 3)

I s added to prevent the evapp

. 3 mnuxes 57 C 72C 5 mnutes

éat I on

.2

2 2 MAY 2003 94C ~ ISSeconds 1
5

V6108

OETIGGTGEHKCAGT G AATTAAGTCEGnal y;

éd16n- 21404

Mﬁiﬂ

PPS.

SRRCHSOGRIRC IRTHAARE

Gé‘?@ﬁ”@%s' 21197

Fon_accof
TIM xi ng the foll ow ng conponents:

Rca

I'ng t
~nt St ock

A\1”4

14‘%6‘19 'SC

TCTATGAGCHAGATRGTGGES. 7 1 OX 7" aq]1398iei2]12

lﬁﬁl i o

(’jg

TGGC

AN AT R BGCEEREGE [

GGOCGAGGCCACAGHRAACCAGHAMA Vol 18356- 1368

T

) 1)

Vee 18"

&

CAGRCAT AT AGABETAT

ARAGC

} 2)

113801 L1505

B47R

M6119

C

GTACAAATTCAAGGACCTATTTG

IVI_I l

1429 - 1454

M6120

CTAGCATTTGGGGAGCTGGTA

1456 — 1476

Table 21. Sequences and loci of oligonucleotides for identifying HPV 62

Sequence 5= 3 Locus in
No. HPV 62
M6201 |CCGCCTCCACTGCTG 92 - 106
M6202 |GCCTCCACTGCTGCAGCAGA 94 -113
M6203 [CTGCTGCAGCAGAATACACG 101 -120
M6204 |GCAGAATACACGGCTACCAA 109 — 128
M6205 |CAGAATACACGGCTACCAAC 110 - 129
M6206 |[CAAAATACAGTTAACCCCCGAAA 189 — 211
M6207 |CAAGGACCTTTTGGATGAC 237 — 255
M6208 |GGTTTTACCTCCCCCTTCCACTAGTT 267 — 292
M6209 |[ATATCACTATTTCGAGTCTCGG 303 -324
M6210 |GGGGCTGCCTACCCGTCCC 342 - 360
M6211 |GTATGCGCAAATGACA 372 - 387

Table 22. Sequences and loci of oligonucleotides for identifying HPV 66

Sequence 5’— 3’ Locus in
No. HPV 66
M6601 |[CAGCTAAAAGCACAT 6680 — 6694
M6602 |[CAGCTAAAAGCACATTAACT 6680 — 6699
M6603 |CTAAAAGCACATTAACTAAA 6683 — 6702
M6604 [TTAACTAAATATGATGCCCG 6694 — 6713
M6605 [CTAAATATGATGCCCGTGAA 6698 — 6717
M6606 [TAAAATAACCTTAACTGCAGAAG 6777 — 6799
M6607 |[TAATACTTTATTAGACGAT 6825 — 6843
M6608 |CTTATCCCCACCAGTTGCAACTAGCT 6855 — 6880
M6609 |ATATAGGTATATTAAAAGCACA 6891 — 6912
M6610 {GGAACAGCCCCCTGCAGAA 6930 — 6948
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| 822-1 $28 3)

evapor at i on.

the 5 followi ng programs. Px'ogr3m 1 Progrtim2 Program 3 94C
94C ~ 45C ~ 72C 3 minutes 1 mnute 5 mnutes 72C 10 1.5 m nute
roduct of the:polynmerase chain reaction is analyzed in 2.5%

N663%~
NBo12)

2.2.3 T'he p
agar ose/ Et Br
t he second r
according to
Regent St ock
2.5 1X ~'"ag

mvg/ mL 0. 25

pmol / ~, | Pri
0.5 0.1 U~
J. Gen. Viro
Cin. Mcrob
547R priners
4) The proper
2.3.2 The po
foll ow ng pr

'rhe proper ar~aount of mneral oil is added to prevent the

2.2.2 The polynerase chain xeaction is performed according to

£

LIS

OCTGACTAAANATANG ned in the sampl e

696006975

1972

d

A ACA TR ATATOC ACATAT e ot | o

NAILERAETIN

Mo6ns

GG AGTCERTEAAG THATATTAGTAATS 10

1 1656 BL9O

r

Aegi4

L POuC12H0

10

1 Fi nal

dY66333

JCAARCTTGIAL s«?&MM%
AAGOGTANTA T ATEAGAIACABLIRET

ol unme 25 (~,1) 1) GP5+/ GP6+ @ De Roda H

KR4 m 1253

isman et al

M6618,

Rp RO TERE S CAGETACAATARG 71T

24661

70

I O LU UTIC

S AGLTCAGA A AA T GG AGBOE ECH aAAcont

1276 f:
nggtaa“ﬂ%%

).

2971 at | 396

d1egns
U

AEM

ATOARATATGGATATIRG ATATASATA he €]
ATTGEA 7 G I

P1A13 1438

M6620

CAAGGAAGATTACATTTTAAATTTAA

1447 - 1472

M6621

AGAAGTGTATGGAGTGCCAT

1473 — 1492

Table 23, Sequences and loci of oligonucleotides for identifying HPV 67

Sequence 50— 3 Locus in
No. HPV 67
M6701 |CTGAGGAAAAATCAG 6655 — 6669
M6702 |IGAGGAAAAATCAGAGGCTAC 6657 — 6676
M6703 |ATCAGAGGCTACATACAAAAATG 6665 — 6687
M6704 |IAGGAAAAATCAGAGGCTACA 6658 - 6677
M6705 [CTACATACAAAAATGAAAAC 6673 — 6692
M6706 [CAAAATATCCCTTACTGCAAATG 6752 — 6774
M6707 [TCCAGATATATTAGAGGAC 6800 - 6818
M6708 |[CCTTACACCACCTCCTTCAGGTAATT 6830 — 6855
M6709 [ATATAGATTTIGTTACCTCGCAG 6866 — 6887
M6710 |AACATCCCCTCCAACAGCA 6905 — 6923
M6711 [TCTTAAAAAGTACAGT 6935 — 6950
M6712 |AGAGGAGGATGACCTAAACGCTG 1096 - 1118
M6713 ICAGGCATGTGGTGGTAATAGTAATGG 1151 - 1176
M6714 |GCCGCAAAACGCAGAGCATACGACATAG (1199 - 1228

AA
M6715 |GGCAAAATGGCGATATGCAGTGCAGT 1287 - 1312
M6716 |GCAAGTAGTACGGGAAACAGTGTAGA 1331 - 1356
M6717 |GTGAGGAACAAAGCATGCCATTGCAA 1380 — 1405
M6718 {GCATGTAAATAATATAAAGGCAACG 1423 — 1447
M6719 {GGAAGCATATGGGGTAACGTTTACAC 1465 — 1490

Table 24

. Sequences and loci of oligonucleotides for identifying HPV 68
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94C ~ 45C ~ 72C 3 mnutes 1 mnute 5 mnutes 72 C 1.5 m nutes 45 cycles
2.3.3 The product of the polynerase chain reaction is analyzed in 2.5%

agar ose/ Et Br (0. 5XTBE).

3. The detector 10 provided by the

n

i nvention is used for 35 2 2 MAY 2003 identifying the subt ypes 0T hunman
papi |l | oma vi. tSes—aegordi-ng—te—t-he—fol L owfg—steps: +—He—deteetor—3Q i S
i mersed in PXEQURBCEH| uti on for S mi Nt T3, 3’ 3.2 The det ect or 1OLD§U$ thersed
in a buffer ¢onNg.ni hg sal non sperm5 DNA (50 E~g/~, 1), and |t hEIPV 68
28l on sperm m&wwwwwﬁmm in
| abel ed t her ¢MG8)22 BGAATCAGET GILAGCAAABAbUT fer cont ai| RGOS < 26701
sperm DNA (50 M6303 |GAATOAGLIGTRAOC RARTMTes.  The denatjgigd DHBS)S
Do di vad vl MOR08 JC A T EAL CARAT AL IATGA none < or 2863 oab854. 5
The det ect or | U680 SWATATTEABGAICCBASAT A4t i on at 35C fl@67T5- 686 es.
255 v o GRR BCUORIETANT O GRIUAT™. S S0 T o0 9ol gsse
hour. 3.8 The Mﬁ@fﬂ FAQ‘)TA;AA%E QQI%GI@ATQ kal i neDthﬂI@tagtgmcr
about 1 hour. M&SG&(HG@’K@O@C@IG@A@SMTG(DXM sol ut{i®34 2083910
The detect or [T PTRIACCGCTAT CTGCAA TCAGCA 2870 — 2891
M6810 [AGACGCCCCTGCACCTACT 2909 — 2927
M6811 |ATATGATGGCTTAAAC 2939 - 2954
M6812 |GGCCCAAAGGGATGCACAAACAG 4990 - 5012
M6813 |GCCCTTTAGCAAAGTCGCCATTACAG 5055 - 5080
M6814 |GGTAACTGTAGCAACTAATA 5115-5134
M6815 |[GGAAAATGGCGACAGCATACGGGAGGAC {5163 -5192
TG
M6816 {GACAGTGCTATAGATAGTGAAAACCA 5203 - 5228
M6817 |CCTACTACGCAACTAAAAGTATTA 5242 — 5265
M6818 |AAGCTGCAATGTTAACAGAATTTAAA 5285 -5310
Table 25. Sequences and loci of oligonucleotides for identifying HPV 69
Sequence 5= 3’ Locus in
No. HPV 69
M6901 [TATTAGTACTGTATCTGCAC 6572 - 6591
M6902 |CTGTATCTGCACAAT 6580 — 6594
M6903 |CTGTATCTGCACAATCTGCA 6580 — 6599
M6904 [TGCACAATCTGCATCTGCCA 6587 - 6606
M6905 |CAATCTGCATCTGCCACTTTTA 6591 - 6612
M6906 |CCACTTTTAAACCATCAGAT 6604 — 6623
M6907 [TAAAATTACTCTTACCACTGATG 6683 - 6705
M6908 |[TTCTACTATTTTGGAAAAT 6731 - 6749
M6909 |CCTTACCTTGCCTCCTACTGCTAGTT 6761 - 6786
M6910 |ATATAGGTTTATTAAAAATTCA 6797 — 6818
M6911 |CGATGCCCCTGCACAGCCC 6836 — 6854
M6912 (AACACAAGCAAATAAGAAGGCAG 1101 -1123
M6913 |GAACAGCCCGTTGCAAGACATAACAA 1158 -1183
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3.11 The detector 10 is treated with NBTBCIP at roomtenperature to show
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4. 4 The detector 20 |s vertically
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ences %nﬁ*l@cﬂéf elipehutlRotideyfor ideasityingehPV gpar t
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| MUBD 2NAMCEEETAACTACATCTTCCA 6815 — 6834
MO0603 |CTACATCTTCCACATACACCAA 6823 — 6844
M0604 [CATCTTCCACATACACCAAT 6826 — 6845
MO0605 |ATCTTCCACATACACCAATT 6827 — 6846
MO0606 |CCACATACACCAATTCTGAT 6832 — 6851
MO0607 |[TAGCATTACATTGTCTGCTGAAG 6911 - 6933
M0608 |TCCCTCTGTTTTGGAAGAC 6959 - 6977
M0609 |GTTATCGCCTCCCCCAAATGGTACAT 6989 — 7014
M0610 [CTATAGGTATGTGCAGTCACAG 7025 — 7046
MO0611 |GCCCACTCCTGAAAAGGAA 7064 — 7082
MO0612 |CTATAAGAACCTTAGT 7094 — 7109
MO0613 |GGCGGACACCCATTATGCGACTG 1045 - 1067
MO0614 |GTTAGTCCTATAAACACTATAGCCGA 1106 - 1131
MO0615 |CCACGATTGGACGCCATTAAACTTACAAG |1154-1183

A

M0616 |{GGCTGTTTCAAACCAGGGAACTAACG 1206 —- 1231
MO0617 |GGTAGAGAAACATGGCGTACCGGAAA 1279 - 1304
M0618 |GGACACAGGAAGGGACATAGAGGGGG 1327 — 1352
M0619 [CACAAACAGTGTACGGGAGCATGCAG 1378 — 1403
M0620 |GCTAAAATGTAAAGATTTACGGGCAG 1426 — 1451
M0621 |GCTTTGGGCTGTCTTTTATAGATTTA 1476 — 1501

Table 27. Sequences and loci of oligonucleotides for identifying HPV 70

Sequence

57__) 3’

Locus in

No.

HPV 70
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by GenePi xPro 3.0 (Axon,

USA). 25 Please refer to Figs. 3(a)

and (b).

3(a) is a schematic view showing the third enbodi nent of the present

i nventi on.
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M7019

GGAGTGCAGTAGTGTAGACAGTGCTA

1446 — 1471

M7020

TCCACAGTCACCTACTGCACAGCTAA

1491 - 1516
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GCTAATAACCAAAAAGCCATACTAC

1531 - 1535
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CACACATATGGATTAGCATTTAACGA
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Table 28. Sequences and loci of oligonucleotides for identifying HPV 72

Sequence 5'— 3 Locus in
No. HPV 72
M7201 |ATCTGTTGGTTTAATGAGCT 6759 - 6778
M7202 [TTTGTGACAGTTGTAGATAC 6780 —- 6799
M7203 |CTGCCACAGCGTCCT 6829 - 6843
M7204 |[ACAGCGTCCTCTGTATCAGA 6834 — 6853
M7205 [CCACAGCGTCCTCTGTATCA 6832 — 6851
M7206 |[AGCGTCCTCTGTATCAGAATAT 6836 — 6857
M7207 |CAGAATATACAGCTTCTAAT 6850 — 6869
M7208 [TAAAATTCACTTAACTCCTGAAA 6929 - 6951
M7209 [TAAGGCCTTATTGGATGAC 6977 - 6995
M7210 [TGTGGTGCCTCCTCCTTCTACCAGTT 7007 — 7032
M7211 |CTATAGGTTTTTGCAGTCTCGT 7043 - 7064
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Fig. 4(b).

The nunbers | abeled in Figs.

and the el ectrophoresis results are shown in
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I n additi on,

the positive clones of HPV 11 and HPV 18 are

Table 30. Sequences and loci of oligonucleotides for identifying HPV 82

Sequence 5— 3’ Locus in
No. HPV 82
M8201 [TGCTGTTACTCCATC 6608 ~ 6622
M8202 [TGCTGTTACTCCATCTGTTG 6608 — 6627
M8203 [ACTCCATCTGTTGCACAAAC 6615 — 6634
M8204 |AAACATTTACTCCAGCAAAC 6631 — 6650
M8205 [TAAAATCACTTTAACTACTGAAA 6710 - 6732
M8206 [TTCTACAATTTTAGAACAG 6758 — 6776
M8207 |ATTAACATTGCCCCCCTCCGCTAGTT 6788 — 6813
M8208 |CTATCGATTTGTAAAAAATGCA 6824 — 6845
M8209 |GGACAGTCCTCCACAGGCT 6863 — 6881
MS8210 |JAACACAGGCACACAAAGAGGCTG 1094 - 1116
M8211 |{GCAGCCCATTAAAAGACATTACAAA 1156 - 1180
M8212 |GTCAGCAACAACCAAAACAGGCAAACCTT|1201 -1230

C
M8213 |GGAGATTACTGGACAGTTATCCGGACA 1243 — 1269
MS8214 |CCTTACAGGTAGATGGGCAAAATGAC 1309 — 1334
M8215 |GAGCAGCGACAGAAGTACAGAGATAG 1367 — 1392
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15 respectively treated with two rounds of polynerase chain reactions, and
t he products of the polynerase chain reactions are respectively analyzed by
the detectors 40. The results are shown in Fig. 7(b), wherei n2t21(MA1re2m3
fluorescent dot presents positive result. According to the conparison
between the results shown in Fig. 7(b) and Fig. 6(h), the detectaor 40 20

provi ded by {HW3¥165{GCTACOAATGTAGSACTHRANGAGPAY | dertidl Ad48nd
e ot co B AR ICTHOCARITTOA ARAGEARTRTTT TG, SN 487]

are present| MR8 T 6T TAGTATAATEAGT EGCEAAG of er|1d@3 — 1528

Fnbpdigents, it !s to be 25 ~dgrstood that the |nvent|on.negd not bg 4
cover var | ous B 11 coedusiees ARk pEBHEPRurIsBRARS 30y iddrifklel ! it ne
spirit and 4&’? Cg’% 2~3 scope of the appended cl ains which are to be
accorded wt roadest interpretation so as to enconpass all such

_m)dification §ﬁ@g?rgde ar structures. Sl,ne@er ore, [ne above esgplggémm and

illustration ot be taken as |imti ng the scope of th
i nventi on whilchNG défi ned by 5 the appended clains. 41 2 (30q
WHAT IS CLAIMED I'S: 1. A detector for Si rrul t aneousl y det ecti ng(;pgosl

sampl e, conp (VBUULTCIGIECIADGARRACTETE, {20 C70C) udggaﬁimg‘ R
carrying sai 02| CHACEAAAACT T®G gonucf eotide carrigd ¥h—sHIG first
part of sai d|GE04193ATCAA RACT r'IUFGQ\@'FQﬁQC' de carried dn gaid)ppcagnd

Fespect i vol y MG TAAN AT TOADTCLACACATARA 2ci 12 cods 0Aer 20, 4
first subtypeWOdi@ﬁGTﬁE@HG’B@ﬂ‘ACMA&"WdAAG@cond subt ype |ofl O3urda2
papi | | oma vi 1HRJaI0 GETACENRTANACECTETAGTI (e TTYI nd SURTVRGH 3f

human papi | | ¢ SecoRd-SHEEYPES

LIL™) O T T 1T 50 (J.IIU QC\;UFIU

hunan papi | | GYBOALOAEG LA A Aok T Ad A S GAAA 1 om L wo R
viruses: HPV MSO@OXE%T&@WW@@TGGA@GW@US i NNo. HPV 11M237 — 255

1101ATCTGIGT G TGCTACG30U -

6819'\/[]_103ATC- GIFGECTA/ mﬁmT@ 1 n/ITr?PATr‘T f#&?[A:A%%é‘r(ﬁ?gG
- 6815M1105 MMM ACTACRGGAAEEET AGAGINC T CAGT AMTCTGCTACAPACAB246807 -
6827M 1107 CTAXUNIAGI AN A CXATCEE P CCPEEINGEINGRACCATTACATTATGRGCAGHAH 895

- 6917M 11097 TCTGT A LT COACEAE 94 3 —=—1% 61w

1110TTTATCGC1¥:§b§QEA§]JEé EAEALCTTA 375 -390
1111TTATAGATATGTACAGICACAGGECC7009 - 7033M 1112ACCCACACCTGAAAAAGAAAAACT048 -
7070 HPV X6 MEPR1P2Sequences and loci of oligonucleotides for identifying

HPV CP8034
Sequence 53 Locus in
No. HPV
CP8034

M830401|CAGCTACATCTGCTG 92 - 106
M830402|GCTACATCTGCTGCTGCAGA 94 - 113
M830403|ACATCTGCTGCTGCAGAATACA 97-118
M830404|TGCTGCAGAATACAAGGCCT 105 - 124
M830405|GCTGCAGAATACAAGGCCTC 106 — 125
M830406|CAGAATACAAGGCCTCTAAC 110-129
M830407|TAAAATACAGTTAACACCAGAAA 189 - 211
M830408| CAAGGCACTGTTGGATGAT 237 - 255
M830409|TGTGTTGCCACCTCCTTCCACCAGTT 267 —292
M830410|ATATCGCTTTTTACAGTCTCGG 303 -324
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42

2 2 MAY 2al3 Sequence5' --> 3'Locus inNo. HPV 16M

1601TATGTCATTATGIGCTGCCA6659 - 6678ML602GTGCTGCCATATCTACTTCAG670 - 6689M

1603TGCCATATCTACTTC6674 - 6688M 1604TATCTACTTCAGAAACTACAGG79 -

oY 2003
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HSE S0
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140M32
QR
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-->
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SOhges b 1 %&H@HBSS

6650VMB304GTA|
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Locus in No.
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OISO NT
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O AT TN
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MM404

TGCACAAACATTTACTCCAG

111 - 130

MMA405

TTACTCAATCTGTTGCACAAAC

98-119

MMA406

AAACATTTACTCCAGCAAAC

116 - 135

MM407

TAAAATCACTTTAACTACTGAAA

195 -217

MM408

TTCTACAATTTTAGAACAG

243 - 261

MM409

ATTAACCTTGCCCCCCTCAGCTAGTT

273 — 298

MM410

CTATCGATTTGTAAAAAATGCA

309 —330

MMA411

GGACAGTCCTCCACAGGCT

348 — 366

Table 35. Sequences and loci of oligonucleotides for identifying
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MB502TGCTGTGITCTTCTAG614 -
6637M3504CTTCTAGTGACAGTACATATAAAGG22 -
6653M3506 TAAAATAACACTAACAGCAGAT( 713 - 6735M3507 CCCGT CCATTTTAGECEAIAY

6779MB508CCTTACACCACCGCCTTCTGGTACCT6791 -

6628MB503GTGTCTTCTAGIGACAGTAC6618 -
6644M3505GTACATATAAAAATGACAAT6634 -

7603 -

6816 M3509ATA AACATCACAGH827 - 6848M3510ACCCAGIGCACCAAAACCT6B866 -
6884 HPV 37 7/ Sequence5' --> 3'locus inNa HPV
37|\/B701TG|’CD%W@FGG782 - 6796!\/B7OZTGFGTACTGACAATGGCGAA6782Locusin
6801M3703TGAL E%GCGJ\AGTTACAGG789 - 6808|\/B704GA\CAATGGCGAAG'I'TW§\
6809M3705AAT¢ u—\’l’/—\}\q ACAGAATAGFI3—631 2 VB O CAGAATATAATTETE AGH
6825M3707TAAA 2R @ g‘%O?I\/BjOSTTCI’GGI’ATAIT &53'
ggg%%;ggﬁl”%@%ﬁ%@%@@@@TMTGA 94 - 113
TCCAGTTGT TGAA 3

7056NB712CT T F AR R A S CAGOCTANTGART 5o coquercel o 113 4
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\ bk;l TL,[/-\k]— I A -
6708MB905 CTALMM G, il CleEAG GG X CACATTAACA y
6801M390 7TT@M'WTTAHWAGFACSC'TCCFCCACCAT CPRIGAZH D6
6882M3909TTA r @)@QW@EECA@CQB%A_ 2
6950VB911ATA CFEFARACR 65 CISQ S35 Sequeredy ~293
3' Locus i nNo. Z% Jd?ﬁﬁéf Hﬁiﬁﬁgﬁg 3-324
ggsgm%g@c (7 VA DY) QEGE‘E@U‘!W@CGCCCCTGCCCCT 342 — 363

78 -

6907 204 CAT FRARA B A A i g TOTA 375 - 390
7000M4205CCTAACATATTAGAGGAGIGGAATGT 7019 - 7044NM4a206CACCACCACCTTCAGGAACT7053
- 7072MA207 GTTABIRE T AS¢ LM%E%%@?@S%Ilgonucleotldes for identifying
71064208 GCTAAGGT AACAA GAAAAAAAGGAT71I21 -

7150VA209CAGAE PV NEIY TTGGGAGGTAA7158 -

7210 HPV 43

QAJ

43MA301CATTT
118M4303ACT GG

135M4304GTTTA

5['I

SEquences™ --> 3 i NTNO. HPV
MATCAGTTR21 - 42

CATATGACAATGCAAAGl 06 -

GACCCTACTGTGCCCAGITIA9

Locus in
HPV MM8

"MV @?N

MA305CCAGAGG

2 2 MAY 2003

93 -107

266307 CCACY

TG ASPANCACCERA 47
ACEHS T TTGICTAACAA

RV

337MH309CCAAA

\(MM&Q%B(

ﬁ@mA&GKEKXEAAT@M’ﬁATm&AGAAAAGTTT

O

TC98CAGAAC

7181 VA210GAAAAGTTTTCTACTGATTTA7190

09 -

433 HPV 44 NC
40MA401TGCCA(
6743MA403TGCCY
6750M4405CTA(

110-129

80 adls
GOBAGARS5821 -

AGANPATAAACCHOGORARNO FPV
(Yeals il reiay s

\ CCGICT
WGMTTATTAIBAWI@AGTAGTATTACCTTAAC

ALSALN

6843MA407T

3' Locus i nNo.

6924 MA409AF
6992M4411CTAL

ECCETCELTECh

L

WISRRk

AN U T

1590 Seque

[AFAGCTACTIGRGEGIEE

cg3 34

974

HAN180IMSBGEGGETCRCRRSAATCOABETCT

342 - 363

6670MA502CTC
6679MA504 CAA;

Jlazeiiy

I CCTGIGLLAAG

P G S R R s 05 AT OCT GFOCARGT

o390,

T

OTOT OO

6685|\A4506GTACATATGACCCTACTAA66677 -

MA507 CACTATTATABIEALT
- 6822M4509TGTCCCTCCACCA§§?

6696 48 2 2 MAY 2pp3

ACTACAAGIT6834

LS\~ AL Vel "AY]

76l foch 6T OMERRETRGTACE ASATAGMRT 6804

- 6859MAS10ATAIPET APTGTGCAATCAGI T6870 - 6891MA511GGATACTACACCTCCAGAAGO09

-6927 HPV 51

Sequence
No.

INC T)Ulbq

b O

5,__> 37

Locus in
HPV 42

M4201

TATATGTTGGGGAAATCAGCTA

6802 - 6823

M4202

CACTGCAACATCTGGTGATA

6874 - 6893

M4203

GCAACATCTGGTGATACATATACAGCTG

6878 - 6907

27

899



Sequence5'

6574Mb102TGCCACTGCTGCGGI6558 -
6580Mb104CCACTGCTGCCGGI TTCCCCAGS560 -
6587Mb106 CAACATTTACTCCAAGTAACES78 -
6679NVb108TCCTACCATTCTITGAACAGGZ05 -

--> 3' Locus inNo. HPV 51M6101CACTGCCACTGCTGCGGTTT6E555 -
6572Mb103CACTGCTGCGGT TTCCCCAAGS6
6579Mb105CTGCGGT TTCCCCAACA

6597Mb107TAAAATTACTTTAACTACAGAGEH65
6723NMB109ATTAACATTACCTICCGICTGCTAGE

i‘%@@ -

6735

6760Mb110ATATAGGTT]

[CI TAGAAATGCA6771 -

6792Mb111GGACACCCCT

CCACAGCCT6810 -

6828Mb112TTT
3' Locus i nNo

AR TTA TG ROAS92 Sequd

B9R - 7000

6709Mb202TGA

c&a@%

\ACASkA ] TAGAUE GTGCAARERACCAIALO AR

6715Mb204TTA

AMASTAARRACE BT OT T TCAGHRR ATIPAGGAAAGCACAT

ROSBANNTBY

D4 -

6725Mb206GCA

Mb207 CAAAAT TIAC

2]

ATGE AL AR LCAGAAGT <P

2pp3

6857Mb209CCT|
6894NMb210ATA
6962Mb212TTT
3' Locus i nNo

TNE208
CAGATTT

N2,

ag86GCCAGAAAAAAAGG
PCACTTCTACT6905 - 6926M6211AAACACACCACH

T

A

-

7121 - 7150
CTAAAGGAG944 -

7133 - 7181

06

6700Mb302CCG

CMAZACAG TG AT T TEAYE MABGATRRACACACAGT CTAT

@682 7210

6701Mb304CAG

A

RVEPINE

L

AT ACAGEPARC,

1&BATAAT

EINeS

93

6722NMb306 TAA
6848Mb308TTT

G C

et

G GEOU T TAK

o I AT |I"'\\/|l

- 1168

6885Mb309ATA
6953 HPV 54

NC 00167

CANATATG

ATOOCACO

h)

§equence5

CREMETEEERO6 AABGYECGHTRATATCOZEC
--> 3'Locus i nNo. HPV

ZANRADQACACCATOCOCACCON AT A O

TOSIGARDE §

54Mb401TACA
6654Mb403A

CAGEAHLC

AR A A oS ACAC AR e naCT

"}%%ATAE%&@ ;

6661NVb405ATA

COAI M TIRC AT OGN G TR ANCFTGBGB TAACCCT T/

6751Mb407TCG
TATAA

255,

BTAG A R AR GTACEGRS It shdTd

\IBSTAGHIAD

Y29 -

6843 -

6864 Mb410 G

\MAAT B0 T AR AGERA GTTAA GEGT A8 ACNC 00]

33923 LAk

Fe5

--> 3' Locus

TV W_w WPV

W22 RV

T ANLSE AN OO

PN Y

1431 - 1452

AT A

6644Mb602GCT

6655Mb604GAA

ACAGTTAAG
p!i'I'AAATAT(“-.A

R

550k

48 -

6667Mb606 CAAAATTACTTTGTCTGCAGAGH 727 -

6793Mb608GIT.

5830Mb609ATATAGATATGI T,

6898 HPr/ 58 P¥®y0f3443 Sequenced’

%‘&}6@@@1

GCACAG841 -

58Mb801AT
6696NMb803TGA
6700Mb805CTA

TGAAGT:

AGANAGGT

Eéﬂ&ﬁé?ﬁuAGGAesaso - 6694%

ACATATAAAAAGG8S -

6749NB607TGCTAACCTACTGGAGGAC6775 -

ZNB

61

nucleotldes for 1dent
--> 3 Locus i nNo HPV

OO A

GAAG6880 -

CACTGAAGT AACTAAY
GTAACTAAGGAAGGTA
6709Mb806 ATAAAAAT GATA

*ggg@@%ﬁﬁ ”
WATHPMAAGSH7

D3 -

6722Mb807CAA

NIEAGAC

NI OSSN A o

CATTERBITOGEGA ATEREFIRT TCCAATATT]

TGCOAGHELE824 -

6842Mb809TTTA

6879NVb810ATA
AACAGCACCCCC]
i nNo. HPV 59M

F2c

T EAGCEAAEIGICEGEAGTA 5 o yay 210

V21118

TAAABDA
p901TTCT.

o~ A -|-

CTTCTTC6643 -

A-AT Fa¥al

LS00

FCTGTGUCCANTZIC AT ADGHSE AR (énA 45!
6657N5902ACTACTTCTT

106 s13dcis
rATTCCTAAG 647 -

C -

6666 NMb903ACT]
6675Mb905ATG
6767Mb907TAC

rRASAR

LA

AAS

CECAATIATS

2oV Y

CTATTCCTAAT
TAACATTA

CAG4B05T

EEA@ATH?Q'T ATGACKERAT AT ACACCACCTCY

TAETGEZALT]

|' 53 -
Y45 -
[6823

6848Mb909A

BYSSIN

CACCGCACOZ4CAFA o

98 -

6916MbO11TTA
3' Locus i nNo

RN

TR NG TRTGRE A GERACT G C:
A e T GO TG o e

T3S0 300

6817M6102ACAT

QEa308C

CGATTT GRESBCT A3 TABBG CUADTEECCT GTA

ATBTBAABBDI | -

6828M5104CCCLC
6843M6106T.

4309

AR

TATAAA(

824 -

6969M5108TGT

7006M6109ATATA
7077M6111CTAT

5

COIASEACKABEAKH

s XL
hRAGHA @EITILCTVGCACKXEW' e

951 -

TTTTGCAGT
chrdetoy

GA7017 -
carrief

7038

110

%T?T%cte om lables

d4 is an oligonuc

7056 -

1 to 36. For example, an oligonucleotide on the carrier 11 could be
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52 2 2 MAY 2~ HPV 62 U12499 Sequence5' --> 3'Locus inNo. HPV
62M5201CCGECCTCCACTCCT(P2 - 106M6202GCCTCCACTGCTGCAGCAGAYS -
113MB203CTGCTGCAGCAGAATACACGLOL - 120M5204GCAGAATACACGGCTACCAALSR MAY 2003
128M6205CAGAATACACGGCTACCAACLILI0 - 129M5206 CAAAATACAGT TAACCCCCGAAALSS -
21 1M6207CAAGGACCTTTTGGATGAC237 - 255M6208GGTTTTACCTCCCCCTTCCACTAGIT267 -

292NB209ATAT%&BWMWSC%WWW@W4%hDM
360MB211GTATGCGCAAATGACA3/Z - 387 HPV 66 NC 001695 Sequenceb’ -->"3' Locus

i nNo. HPV 66 NMba) Tab& 1] ﬁ?iﬁ@ theb OPLCASEHAAAA O \GIra68d -
6699M5603CTAAAAGCACATTAACTAAAG683 - 6702Mb604 TTAACTAAATATGATGCCCR6694 -
6713M5605CTAAGTRVGATSCCOGTGAABBI8 - 6717NMB606 TAAAATAACCTTAACTGCAGAAGE777 -
6799M6607 TAATACTTTATTAGACGAT6825 - 6843M5608CTTATCCCCACCAGT TGCAACTAGCT6855
- 6880M6609ATATARRAMETAA focDAcueiey the edippubolrotidssarcinocanz@Ai 4GS0 -
6948Mb611CCTGRCTAAATATAAGE960 - 6975 53 2 2 MAY 2~ HPV 67 D21208
Sequence5'5 - - Bylnwembranspis-iasosihestzas ol ovesAAAAATCAGE655 -

6669%702@% -, 6676NM6703ATCAGAGRECTACATA TG6665 -
6687M5704AGGAAAAA %g%TTGGW A@\TMT%G?@Q
6692M6706 TAT T TGH752. - 6774MB707 TCCAGATATATT 800 -
6818M5708CCT T @@%@%ﬁ”ﬁ%ﬁ%ﬁhypmsem mVCHtIOH%Ay terminal transterase
6855M6709ATATAGATTTGTTA 6866 - 68 7.1 0 AACATCCCCTCCAACAGCAG905 -
6923N5711TCTTM£!&%&E9A%% W%@épﬁgv%‘gﬁ 3258 Sequence5' --> 3' Locus

i nNo. HPV 68MB801 \A] 53 - 2667 2TGAATCAGCTGTACCAAATA2660 -
2679VB803GAATCA : %@%‘?’ﬁg EBéﬁ}\%‘gg‘ "AGCTGTACCAAATATTTATGA2665 -

2686 M6805ATATTTATGA TEER M fenAh o677 - 2696M6806 TCCTGCTAT PTHIGGATGAT2804 -
2822N5807TACTW GATG2756 -

2778VB808TGTT BTGCTAGTC2834 - 5ul
2859MB809ATACCGCTATCTGCAATCAGCA2870 - 2891!\/5810AGACGCC§CT CCTACT2909 -
2027V6811ATATGA 9 - 2954 HPV 69 NC 002171 94~ 309 pmohy 2¢03

Sequence5' --> 3! loc i HPV. 69 1TAT A TCTGCAC6572 -
6591N5902CTGTATC}I¢£A¥®17%@AE\§65‘9 333%11@ 6580 -
6599M5904 TGCACAATCTGCATCTGCCA6587 - 6606M6905CAATCTGCATCTGCCACTTTTAB591 -
6612M906 CCACT TTTevminah Tramstesses 20156 RSB BumlishTACECY FADPACTGATGE683 -
6705M6908 TTCTACTATTTTGGAAAAT6731 - 6749MB909CCT TACCTTGCCTCCTACTGCTAGIT6761
- 6786 MBO10ATATAGGTTTATTAAAAATTCAGYIOT.abs2MO2HB6) 1 CGATGCCCCTGCACAGCCT6836 -
6854 HPV 6 NC 0 ' ' i .

6MD601 CATCCGT AACKAAAVICDT Bh63 1o finabgeBnne 02 ATCCGTAACTACATOIITCCABS 15 -
6834MD603CTACATCTTCCACATACACCAAGS23 - 6844MD604CATCTTCCACATACACCAAT6826 -

6845MD605ATCTT 7 T GAT6832 -
6851VD607 A@ﬁ%ﬁ%%%ffﬁﬂ-if@9%3%§0§@&% GACBI59 -
6977MDB6O9GTTAT 9 , ,

O LANDRL0CT ATAGOT A P SALEES LA AT B.0)is addsd S0 the Tmigura SpsRioR e
7082MD612CTATAMGHARCTTAGT7094 - 7109 HPV 70 NC 001711 55 2 2 MAY 2003
Sequenceb' -->

3' No. MFOO1TGTCTGOCTER& QQQGW AN DACCTGT
M7 004 CGAAACGGCCATACCT GCT GV 005 CGGCCATACCT GCTGTATATAGM006 CTGTATATAGCCCTACAA

AGW 007 TACTATCATHT TIAAGT CST TGO/ MNO SllST{Eg S EPI PAAECAA M 009 AGT TACCCCT CCACCA
TCTGCAAGCTM/010GTATAGGTATTTACAATCAGCAMY 011 GGATGCTCCTACACCTGAAM/ 012CTATGACGA
TTTAAAA 15 2.1 The oligonucleotide having 3’ end labeling is mounted on the
carrier 11 by a needle having a 400 um wide head. The distance between
each dot is 1200 pm.
2.2 The carrier 11 having the dot array 12 thereon is exposed to UV
light, and the detector 10 is formed.

20 2.3 The detector 10 is preserved in a drying box.
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H PV 72 X94164 Sequence 5' --> 3' No.

M/201ATCTGTTGGTTTAATGAGCTM 202TTTGTGACAGT TGTAGATACMZ 203CTGCCACAGCGTCCTM 204
ACAGCGT CCTCTGTATCAGAM/ 205CCACAGCGT CCTCTGTATCAM 206 AGCGT CCTCTGTATCAGAATATMY 2
07 CAGAATATACAGCTTCTAATM7 208 TAAAATTCACT TAACT CCTGAAAMY 209 TAAGGCCTZ ATREGATIFACM
7210TGTGGTGCCTCCTCCTTCTACCAGT TM/211CTATAGGT TTTTGCAGT CTCGTM? 212 GGGGGCTGCCACC

6626 - 6647 6027t IoBRAERAS 12 ook dbipsior 0 LR Sebon BiboRiont ob s
6778 6780 - di5eeRuBHiOlr siiMentdidy dancing SRIUEURIRY st of
So 2 2 way DelpRpiloRpenCiommialied ihd Symple, | THE R epiof 70 irehides 150
74M7 401 CCTACGT GARATELHGE6, dof AORN2D2 W@W s%ﬁlg@ 7l havin/§l he

1710M7403ACCTCACAATCCCCTTCTGC1689 - 1708M7404CAAT ACATATAL695 -

1716M7405 @wﬁlmeonﬂwwmwwwﬁﬁ OAGEL A8 -
1727M407TAGTATTAAGI TAACTGCTGAGGL787 - 1809M7408TCCTACAGT TTTAGAAGAGL835

- 1853M7 409 GCTegSnCTENIMOCASTE0mAC) TosGHentifying a specific subtype of human
1890M7/410CTACAGATATGTGCAGICCCAGL901 - 1922M7411ACCTACGCCTGATAAAGCAL1940 -
1958M7 412 CTATIBPAHATENAAGIEO70 - 1985 HPV 82 AB027021 Sequence5' --> 3'Locus

i nNo. HPV 82MB201TGCTGITACTCCATCSf i 08, - 6622MB202TGCTGTTACTCCATCTGITGSf i 08 -
6627MB203ACTCCATERCh ot e tcosarer-2 bag m@%wxca@bles

S T T Sligedeoaee o the carmins 3T Soufd be ~
6813VB208CTATCGATTTGTAAAAAATGCA6824 - 6845MB209 863 -
6881 HPV 1@80%@@55%9“59% E\PRAULRESS sgm%w%@ﬁ%ﬁ@%ﬁ%%ﬁem
TCTGTGCTA T 61 CTGLTG MB06103. A GIT AC
MB06104 M%%%A%ﬁﬁ%ﬁ%é 1@@ %&%ﬂ%ﬂé&%l s’
CTACATATAAA MB06107 TGTTATTAATTTAACAGCTGAAA MB06108

TGCTACATTACT /806109 GTTCTTACCACCTCCTACTG MB06110

CTATGoAGATCT TACA TRV CHno A URSHRg T T Sligohcletions of M gy 21 (the

CAGCTACATCT 1@5(;%/%3&@ 2% ETAECTCRIGTGCAGA MB30403 ACATCTGCTGCTGCAGAATACA
MB30404 TGCT TACAAGGCCT MB30405 GCTGCAGAATACAAGGCCTC MB30406

CAGAATA CTATRMRAPACY of MOBRAGAED T ASGASA IO a0 ob@idigAd5the following
CAAGGCACTGTTGGATGAT MB30409 TGTGTTGCCACCTCCTTCCACCAGTT MB30410

ATATCGC'I'TTTTWW]L\&.30411 GGGTGCTACTGCCCCTECECCC MB30412
TTATGCCGACATGTCA Locus in HPV CP8061 86 - 105 92 - 106 94-113 99 - 120 103
- 122 110- 129 189l The asrier 2155 céamed ssondRioresent aad sofgelzagzs - 390
Locus in HPV CP8Q34 92 - 106 94-113 97-118 105 - 124 106 - 125 110-129
189- 211 237 - 253.2&he-clogr cazer 2 Basiprersedasl 876 NaQdo 58
1.3 The carrier 21 is oscillated in double-distilled water, 1% HCI
20 solution and methanol in sequence for 2 minutes, and dried in an oven.
1.4 The carrier 21 is immersed in 1% 3-aminopropyltrimethoxysilane
(APTMS) in 95% aqueous acetone at room temperature for about 2
minutes.
1.5 The carrier 21 is washed in acetone, and the carrier 21 is dried in

25  the oven at 110°C for 45 minutes.

30



2 2 NtAY 2003 HPV L1AE5 AF039910 Sequence5' --> 3'Locus inNo. HPV
L1AESMAES501ATCTACTGCAACTACTAATCE9 - 88MAES02CTGCAACTACTAATCY4 -
88MAES03CTGCAACTACTAATCCAGTT74 - 93MAESO04ACTACTAATCCAGT TCCATCTARIMAY 2003
100MAE505CTAATCCAGITCCATCTATA83 - 102MAES506CTATATATGAACCTTCTAAA98

- 117MAES507TAAAATTACACTTACTACTGATGL77 - 199MAES08TCCTACTATTTTAGATAGT225 -

243MAE509TGTTAGT: 2 T T CT291
N 2WAES 1 1 GOAT O T O TELRAARIINT.  48s Bl I O 2dbes S ubn: Bae T et

3" Locus i nNo.4iR TC93
> 107mmoscreY AR EWWE‘@A&W%@@%L et
130 MWOSTTACE@‘MM%W M@ATTTACTCCAGCAAACHG -
135MVA07 TAAAATCACT T TAACTACTGAAATDS - 217M MAOSTTCTACAATTTTAGAACAR43 -

26 LMWO9AT TAACCTT GCTREEAEACINAIST WhbBed ﬁWﬁWBﬁ@T éﬁ&%&ﬁ%&% -
330MH11GGACAGTCCTCCACAGGCT348 - 366 HPV MW U12489 59 2 2 MAY 2-
Sequence5’ - -carfet @t us drigdo. HPV MW MW7 01 TGCTGCTACACAGGCI3 -

107MW7 02GCTGCTACACAGGCTAATGA94 - 113MWO3TGCTACACAGGCTAATGAATI6 -

115MW7 04 CTACACAGEETTIW daetieaces 21 haesenadlit/avaancacadidyBeil10 -

129MV|706€AAAATACATCTTACCCCTGAAA189 - 211MWFO7TGAACATTTATTGGATGAR237 -
255MW 08 CGT GT TACCACHTTCoigomaciactides 7 providesvbyo dheT paesest CIoeaEPOCEEE 303 -

324MM7 10GGGTCCTT GCCCCT 34 63 11TTA GAT TGTA375. - 390 HPV
MVB U12490 SBOER % Qali_rlf‘duél G?\@ @W%%&mﬁﬁﬁ

-107NNBOZCTG%§AAC£§§E2$ CAGAAQS - 114NNBOSCCAACACCGAATCAGAATATAA98
- 119MVB04 CA T110 - 129MVBOSTAAGGTCCGICTGACTCCAGAGGLE9 -

211MVBO6T GATGAGR37, - ..255 07T 267 -
292MVBO8 ATAGGT%@T%EA él%

c_

el oot éﬁ?l@%ﬁl@g% 3l ﬁﬁ%@@fﬁ‘ %ngﬁ@e&lé% éd °Lf&%°<§‘=’@g§8tﬂe‘*@eeﬁ o

correspondi NGB &itiid lfzh l}mesubtype of human papilloma virus and a
conpl ement ary sequencet her'eo and sai dsecond ol i gonucl eotide is one

sel ected from a 3oqTRRCEargle UP] ?Qﬁ'ﬁﬁﬁéﬂseg iff Vﬁ@J}L@I-Istﬁ\t’lo%oﬁﬁ aespences

| i sted above corresponding to said second subtype of human papillonma virus

and a conpl enBiifuagy, seashedceant H@ﬁblﬁ-dlsxﬂleﬂﬁewdt%&em thefoddiedg at oradmi m 1,

wherein said carrier is made of nylon. 3. The detector according to claim
1, whereijg sdempeaaturer Timsatlgl dstectdre@is fornfdtk detector according to

cI aiml, wherein said detector is an oligonucleotide chip. 5. A nethod for
detecting a subt33eThe detector RAps ipreservedrinsedriedbioai ned in a sanpl e,
conprising steps_of: providing, an oligonucl eotide conmplenmentary to a
sequence speci fi€h con@éhtadspmwﬂmi &y Rberepresent umwmtmn 0B essmuitpneewslyi ng
sai d oligonuc|eotide w b\:aﬁ ﬁ yr| nucl ei ¢ .aci d cont,ai ned | n sai,d

sanpl e; remWaigCtig angd BENR PSS 8 M%P@Hi THE MTUSES Lo tajgedct | ng

a hybridi zati.on co bet sai d ol i gonucl eotide and said DNA as
i ndi cative of tah%a‘B t?s’é 05‘ egeﬂsdfﬁf?&’%/pe of human papi |l onma viruses

hunzn pagdl | ona b 06BeRRIE 1S ﬁea&igéﬂqrﬁ&q%ﬁé'ﬁ}%fﬂqﬁo%@éfgt Palgel Tdet™ ©
bel ow cor respondj naThe 3l 4 WehiAReR J1AT300 BARL i S0 Yor Ynintiey © "

sequences W thin said |'ocus range are
1.2 The cell pellet is washed in 10 mM Tris (pH 8.5) and dissolved in
8 mM NaOH. Then, the solution is transfer to 1.5 mL micro-tube.
1.3 A proper amount of TreTaq (1U/ul) solution is added to the
25 micro-tube. The reaction is carried out at 95°C for 1 hour. The DNA

contained in the sample is obtained after centrifugation at 13,500 rpm,
20°C for 5 minutes. The otained DNA is preserved at -20°C.
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HPV 11 6727 - 71351409 by TATTTGCTGG GGAAACCACT TGTTTGTTAC TGTGGTAGAT
ACCACACGCA GTACAAATAT 60 GACACTATGT GCATCTGTGT CTAAATCTGC TACATACACT
AATTCAGATT ATAAGGAATA 120 CATGOGOCAT GTGGAGGAGT TTGATTTACA G G%Eé’#“ s
CAATTGTGTA 61 2 2 MAY 2pp3 GCATTACATT 180 ATCTGCAGAA GTCAT

ATATACACAC AATGAATCCT TCTGITTTGG AGGACTGGAA 240 CTTTGGTTTA TCGCCTCCAC
CAAATGGTAC ACT ATGTAGCAGTC 300 TT GT,
AACCCACACC TM@G@%@C&%@ §6@%@%€@%§6
ACTTAAAAGA AAAGT, DW?@TTA 409 HPV 16 6602 - 70131412 by CATTTGITGG
GGTAACCAAC TATT TGAT ACTACACGCA GTACAAATAT 60 GTCATTATGT

CATOOGoAGE ANTATATTY ARk @@@@i@%ﬁi@%ﬁ?&%& It dode

CACGTTATGA CATAGhAGA] T:B@I%Tcﬁf“?hér ésr fgn%“Qc @A e
CTACAACCTC CCCCAGLAGG CACACTAGAA GATA TA TTGIAAC 300 CCA TT
GCTTGT AACATRIRS N QCT tAMAERAGATG ATCCCCTTAA 360 AAAATACACT
TTTTGGGAAG TAAATTTAAA GITT TCTGCAGACC TA 412 HPV 18 6578 - 69921415
by TGITTGCTGG CATAAT GAMIngARE T@T&Wﬁxg’ o Ts: ACCACTCCCA GTACCAATTT 60
AACAATATGI GCTTCTACAC Wﬂ Ml i, 120 62
2 z ~aY Zoos GCAGTATA TGTTG TAT ATT CAGI
TGTGTACTAT 180 TA t GTA
TTTTAGAGA 240

10X Taq Buffer 0.5 1X Taq Buffer

dNTP 2.5 mM 0.4 200 yM

Template 1

GAP241-5Y 10 pmol/nl 0.2 0.4 pmol/ul

primer

GAP241-3? 10 pmol/ul 0.2 0.4 pmol/pl

primer

ProTaq 50/ 0.1 0.1 U/ul

(PROTECH)

Total volume 5

qny)

1) Gap21-5 : CCACCAACTGCTTAGCACCCC
2) Gap21-3 : TGCAGCGTACTCCCCACATCA
3) The proper amount of mineral oil is added to prevent the
10  evaporation.
2.1.2 The polymerase chain reaction is performed according to the
following programs.

Program 1 Program 2 Program 3
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TTGGAACTTT
ACAATCTGTT
TGATAAGTTA
6553 -
GTACTAACCT
CTGATTATAA
TGTGTAAAAT
TATTGGAGGA
ATAGGTTTAT
AAGATCCTTT
415 HPV 31
ACCACACGTA
AAAAGTAGTA
ACAATTTATA
CAGTATGAAT
TTCTTTGGAG
CCCCCAAAAG
AGAAAAGTTT
GGTAATCAAG
GCTACTGTAA
GCAGAGGAAT
GTTATGTCAT
GCTCCACCGC

3

GGTGITCCCC CCCCCCCAAC TACTAGITTG GIGGATACAT ATCGITTTGI 300
GCTATTACCT GICAAAAGGA TGCTGCACCG GCTGAAAATA A SZCCTA 360
AAGTTTTGGA ATGTGGATTT AAAGGAAAAG TTTTCTTTAG ACTTR44NAY 12083 26

6967/ 415 by TATCTGITGG GGCAATCAAT TGITTGITAC CTGTGITGAT ACCACCCGCA

60 TACCATTAGT ACATTATCTG CAGCATCTGC ATCCACTCCA TTTAAACCAT
120 ACAATTTATA AGACATGECG AAGAATATGA ATTACAATTT ATATTTCAGT
180 AACACTTACA ACAGATGITA TGGECTTACAT ACATTTAATG AATGCCTCCA

240 TTGGAATTTT GGACTAACCT TACCTCCCAC TGCTAGTTTG GAAGATGCCT

300 TAAAAACTCT GCTACTACCT GTCAGCGTAA CGOCCCTCCT GTGOCAAAGG

360 TCAAAAATTT AAATTTTGGG ATGTAGATTT AAAAGAAAAA TTTTCTATTG ATTTG
6520 - 6931/ 412 by TATTTGITGG GGCAATCAGT TATTTGITAC TGTGGTAGAT
GTACCA? ; : - ACTACATTT

63 : ATTTAAGA CATGGTGAGG AATTTGATTT
TTTCAGTTAL, TAAC 18QATTATCTGCA C¥i§§ \TGA CATATATTCA
CCTGCTATT GATTG 24 TTTTGGA TT CAC CTCCCTCAGG
GATACCTA GTCAC BOgn§é§$%A ¢$ C AAAAAACTGC
CCCAA TTTAA 36 ATGTA TTAATTTAAA

TCTGCAGATT TA 412 HPY2 %2 ,680 Gecodd€5/ 409 by TATATGITGG
TGITTCTAAC TGITGTGGAT ACTACCCGTA GTACTAACAT 60 GACTGIGIGT

CAACTGAAGA CACATACAAG Tgsgﬂé@' TTAAGGAATA 120 TCTACGCCAT
ATGAT : ATCTGTAGAG

ATATCCACAC CATGAATCCT GACATACTAG ACGATTGGAA 240 TGITGGIGTA
CCT CT GGT AC TTTAgAAGA}T AGITATAGAT TTGIGCAGIC 300

1.3 The produ the polymerase chain reaction is analyzed in
2.5% agarose/EtBr (0.5<TBE).

2.2 The DNA contained in the sample is proceeded the first round of

polymerase chain reaction according to the following steps.

2.2.1 Mixing the following components:

Rcagént Stock Amount Final
concentration

Sterile H;0 4757

10X Taq Buffer 1 1X Tag Buffer
dNTP 2.5 mM 0.8 200 pM
Template 1-2
BSA 10 mg/ml 0.1 0.1 pg/pl
Primer'? 10 pmol/pl 0.6 0.6 pmol/pl
Primer"? 10 pmol/pl 0.6 0.6 pmol/pl
ProTaq 5 U/pl 0.2 0.1 U/l
(PROtzcr)
Total volume 10

(pD)

1) MYO9/MY 11 : Manos et al., Cancer Cells 1989, 7, 209-214 ;

2) E1 301L/E] 847R : Ylitalo et al., J. Clin. Microbiol. 1995, 33,
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TCAGGCCATA CGATGTCAAG CTAAGGTAAC AGCACCTGAA AAAAAGGATC CTTTTTCTGA 360
CTATTCATTT TGGGAAGTAA ATTTATCTGA AAAGTTTTCT AGTGATTTA 409 HPV 33 6559 -
69671 409 by TATTTGITGG GGCAATCAGG TATTTGTTAC TGTGGTAGAT ACCégT&CAIm@\ 2003
GTACTAATAT 60 64 2 2 MAY 20ai GACTTTATGC ACACAAGTAA CTAGTGRCAG TACATATAAA
AATGAAAATT TTAAAGAATA 120 TATAAGACAT GITGAAGAAT ATGATCTACA GITTGITTTT
GAACTATGCA AA% 80 AACTGCAGAA GTTATGACAT ATATTCATGC TATGAATCCA
GATATTTTAG AA 10 ATTTGGTTTA ACACCTCCTC CATCTGCTAG TTTACAGGAT
ACCTATAGGT TTGTT%TBOQ TCAGGCTATT OAfCG.TGT , ACC T GGAA
AAGGAAGACC CCTTA & PTAPAT ASONTE Of BRIDEK lﬁ\%t’fm TCA
GCAGATTTA 409 HPV 35 6542 - 69531412 by TATTTGITGG AGTAACCAAT TGTTTGTTAC
TGTAGTTGAT ACANSBSIAIOBT ACAAATAT 60 GTCTGTGTGT TCTGCTGTGT CTTCTAGTGA
CAGTACATAT AAAAA TTTTAAGGA 120 ATATTTAAGG CATGGTGAAG AATATGATTT
ACAGTTTATT TTTCAé%%T €¢ q&am@ﬁm@nw é’ﬁm&ﬁ@r‘ﬂ@
TAGTATGAAG TTT TAGAGGATTG 240 GAATTTTGGC CTTACACCAC CGCCTTCTGG
TACCTTAGAG GA RESEAIBBAAC 300 ATCACAGGCT GTAACTTGTC AAAAACCCAG
TGCACCAAAA CCTAAAGATG, ATCCATTAAA 360 AAATTATACT TEEGGGA% TTGATTTAAA

GGAAAAGTTT TCTGCAGA 9Dl Hpy 37 F@9&1am <7 125] 4 TTTATGG
: AT AATACA A Bp3 ACACAAACTT 60

GGTAATCAAA TGTTTATEA GETGA
TTCTATTAGT GIGICTACTG ACAATGGCGA9

94°C » 45°C » 72°C
3 minutes 1 minute 5 minutes
72°C »
1.5 minutes
45 cycles

2.2.3 The product of the polymerase chain reaction is analyzed in
2.5% agarose/EtBr (0.5xTBE).
2.3 The DNA contained in the sample is proceeded the second round
of polymerase:chain réaction via internal primers according to the
10  following steps.
2.3.1 Mixirig the following components:

Redgent Stock Amount Final

concentration

Sterile H;0 11.75

10X Taq'Buffer 2.5 1X Taq Buffer

dNTP 2.5 mM 2 200 pM

First round PCR 5

product

BSA 10mg/ml  0.25 0.1 pg/pl
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AGAATACCTA AGACATGTITG AAGAATACCA GCTTTCAATT ATTTTACAAC TTTGIAAAGT 180
TCCTTTAAAG GCCTGAGGTTT TAACTCAGAT AAATGCAATG AATTCTGGTA TATTGGAAGA 240

GTGGCAATTA GGATTTGTAC CTACTCCAGA TAATTCAGTA CATGACCTTT ATAGGTA gf? @g%[m

TAATTCAAAG GCTACCAAGT GTCCTGATGC AGITGITGAA AAAGAAAAGG AAGAT

TGCAAAATAT ACATTT ATGTAGATTT AACT TTAICATTGG, ATTTA 415 HPV 39
6605 - 70191 415 by THRPATGTTGG CATﬁﬁ'I@G@ﬁ!ﬁATT TAC ‘?@T@ﬁﬂé ACTACCCGTA

GTACCAACTT 60 TA TATQT2 3‘)\CCTCTAT g@ CCAT, ACCTT TGATCCTT

CTAAGTTTAA 120 m@@gATdA TTTA ATTTCAAC
TGTGTACTGT 180 GTT CTTATAT . TCACA TTCCTCTA
TATTGGACAA 240 TT%@E%%%%&&T CCA TGCCAgjﬂT@ AGACACTT
ACAGATACCT :

AAGATCCATA

415 HPV 42 6802- 7210{(1}&31_by 66 2 2 MAY Zap TATATGTTGG GGAAATCAGC
TATTTTTAAC TGTGGTTGA ACCCGTA GTACTAACAT 60 GACTTTGTGT GCCACTGCAA
CATCTGGTGA TACATATACA-GCTCCTAATT TTAAGGAATA 120 TTTAAGACAT GCTGAAGAA
ATGATGTGCA ATTTATATI GRMAGRGET ADaAvdaEhsmaser Mdsﬁmﬁﬁz;ﬂﬂ%ﬁd\&
ATATACACAA TATGAATCCT AACATATTAG AGGAGTGGAA 240 TGITGGTGTT GCACCACCAC
CTTCAGGAAC TTTASAAMG2 AGTTATAGGT ATGTACAATC 300 AGAAGCTATT CGCTGTCAGG
CTAAGGTAAC AACGCCAGAA AAAAAGGATC CTTATTCAGA 360 CTTTTGGTTT TGGGAGGTAA
ATTTATCTGA AAAGTTTIVE 1A BT 444R9: "Ylfft‘dldl%t aA .ﬂ@ltﬁjﬁﬂ@bfolﬁbﬁ' PLCHIELER
GGGAATCAGT TGTTTGITAC AGTGGTAGAT ACCACTCGT CTT 60 GACGITATGT’
GCCTCTACTG Acgg%cqgg GCCCAGTACA TATGACAATG CAAAGTTTAA 120 GGAATACTTG
CGGCATGTGG AA TCTGCAGTTT ATATTTCAAT TATGCATAAT 180 AACGCTAAAC

CCAGACGTT R TOACATAIME D TERd oF the S 2 BT S 7R D1 Reré ¢3uld be labeled

with biotin or CyS5 fluorescent substances.

4)The proper amount of mineral oil is added to present the
evaporation.
2.3.2 The polymerase chain reaction is performed according to the
10  following programs.
Program 1 Program 2 _ Program 3
94°C »

45 seconds
94°C - 45°C » 72°C >
3 minutes 1 minute 5 minutes
72°C >

1.5 minutes

45 cycles

2.3.3 The product of the polymerase chain reaction is analyzed in
2.5% agarose/EtBr (0.5xTBE).

3. The detector 10 provided by the present invention is used for
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CTGGAATTTT GGTGTGTCCC CACCTGCCTC TGCTTCTTTG GAAGATACTT ATCGCTTTTT 300
GICTAACAAG GOCATTGCAT GTCAAAAARA TGCTCCCCCA AAGGAROGGG AGGATCHLTR 36fy
TAAAAAGTAT ACATTTTGGG ATATAAATCT TACAGAAAAG TTTTCTGCAC AACTT 41 b 2
MAY 2(p, 3 HPV 44 6647 - 70611415 by TATTTGITGG GGAAATCAGT TATTTGITAC
TGTTGTAGAT ACT A GTACAAACAT 6Q. GACAATATGT. GCTGCCACTA CACAGT
TGOGTCTACK TATKORHENE ﬂww O CEAR T ACRIG TEHLACURGH TR REET F0 e
CTTACAATTT ATGITTCAAT TATGTAGTAT 180 TACCTTAACG GCGGAGGTAA TGGCCTATCT

TCATACTATG AA SPPTAGAACA 240 GTGGAACTTT GGGTTGTCGC CGCCOCCAAA
TGGTACCTTA GA T ACAGATATGL 300 GCA TTACAT GTCAAAAGCC
ACCCCCTGAA AA AS SEEER X7 &éﬁ’%‘#ﬁ’@f g@ﬁ@@rm

TAGAGAAAAG TTTT TG 415 HPV 45 6582 - ,6996! 415 by TATTTGTTGG
CATARTCAGE TGH TRt ke HtoiobARdS A REERACR &BAERR SPRIABP S ARG TERTD
GCCTCTACA GT TATGA A CTAAGTTTAA, 120, GCAGTATA
AGACATGTG% Q@i%f@ l%%%%%ﬁ%ﬁ%ﬁt @R@% Q%thﬁAﬁ?Mgo
GCAGAGGTTA TGTCATATAT. CCATAGTATG. AATAGTAGTA T 240 TT TTTT
GGTGTCCCTC CAéESAEEﬁ'ﬁé %WW%W@% éog’féﬁ@g&@ﬁ
GCTGTTACCT GT TACTACACCT CCAGAAAAGC AGGATCCATA 360 TGATAAATTA
AAGTTTTGGA CT% e AAR@ednst avingorots l@%cﬁeseea 1s agdgdnpio and Hpv
51 6486 - 6897/412 by CATTTGCTGG AAGAATCAGC TTTTTAITAC CIGTGTTGAT _ .
ACTACCAGAA GT. Twithea AOteming alnA TSP aorGERSAT mﬁ&tﬁ-‘rc
ACTCCAAGTA ACTTTAAGCA 120 . .
for about 5 minutes. The denatured DNA is placed on ice. .
10 3.4 The denature DNA is added to the detector 10 and hybridized

with the oligonucleotides at 35°C for 4 hours or overnight.
3.5 The detector 10 is washed in 2x SSC/1% SDS solution at 35°C

for 15 minutes.
3.6 The detector 10 is washed in 0.2x SSC/0.1% SDS solution at 35
15  °C for 15 minutes.
3.7 The detector 10 is treated in 0.5% isolation reagent for 1 hour.
3.8 The detector 10 is treated with avidin-alkalinephosphatase for
about 1 hour.
3.9 The detector 10 is washed in 1x PBST solution.
20 3.10 The detector 10 is washed in Tris/NaCl solution.
3.11 The detector 10 is treated with NBT/BCIP at room temperature
to show the reacting dot in blue.
3.12 The blue dot having the specific oligonucleotide sequence
presents the specific subtype of human papilloma viruses contained in
25  the sample.

4. The detector 20 provided by the present invention is used for
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ATATATTAGG CATGGGGAAG AGTATGAATT GCAATTTATT TTTCAATTAT GIAAAATTAC 180
TTTAACTACA GAGGTAATGG CTTATTTACA CACAATGGAT CCTACCATTC TTGAACAGTG 240
GAATTTTGGA TTAACATTAC CTCCGICTGC TAGITTGGAG GATGCATATA GGTTT@TZ AMBY32003
AAATGCAGCCT ACTAGCTGIC AAAAGGACAC CCCTCCACAG GCTAAGCCAG ATCCTTTGEC 360

70311 400 by CHIGHREF: BEUbIGS: SR TaR pe ok Ra e AkEder 10 18"

GCACTAACAT 60 q@%} TATGL GCTGAGGTTA AAAAGGAAAG CACATATAAA AATGAAAATT
TTAAGGAATA 1260 y " GGCGAGGAAT TTGATTTACA ATTTATTTTT CAATTGTGCA

AGGACTGGCA 240 ArFIEREERR Assdhibiavirict b JeheR bRl S P BR
CITTAMGEA 366 eAhT IR i SsleiodiiosRRer Ak ARACHReTEREoRidseta o
TarTerion ACBRIRIAICHH AR T 180 e bt BT AcTTaTere
ATTTGTGITT CarcTRFaTReARRAAERER PRAGRHIRRIES Biriddiler G rhilafex
CTTAGAGEAC AARPRIRCKE NI e SiRfdlaE ToA T e i RS e
CAGTTTITCT ccPERRitdito iy winuss: THR3R BT sl detiici oo

TGITTTTAAC AG@EF& T ACCACCCGTA GTACTAACCT 60 AACATTGIGI GCTACAGCAT
CCACGCAGGA TA T AATTCTGACT TTAGGGAGTA 120 TATTAGACAT GIGGAGGAAT

ATCATTTAGR CTTTAY ATThe “MRkied G SAAFIESER 180 seconds, and 10 pl of the

mixture is added to the left side of the dot array 22. A cover slice is

carefully covered on the dot array from the left side of the dot array to
prevent the bubble formation. Then, the detector 20 is place in Humid
Chamber (Sigma, USA), and the .dot array is faces downward at 35°C
15 for 4 hours or overnight.
4.4 The detector 20 is vertically placed in the solution A (2x SSC/1%
SDS), and the detector is slightly oscillated apart from the cover slice.
Then, the detector 20 is washed in a shaker at 160 rpm for 12 minutes.
4.5 The detector 20 is washed in the solution B (0.2x SSC/0.1% SDS)
20  and oscillated at 35°C for 12 minutes. The detector 20 is washed in
water. Then the detector 20 is dried.
4.6 The dried detector 20 is scanned by GenePix™4000 (Axon,
USA), excited by the light having 635 nm of wavelength, and analyzed
by GenePixPro 3.0 (Axon, USA).
25 Please refer to Figs. 3(a) and (b). Fig. 3(a) is a schematic view
showing the third embodiment of the present invention. The detector 30

provided by the present invention is used for simultaneously detecting
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TACAGCAGAT GTTATGGCCT ATATTCATGG AATGAATCCC ACTATTCTAG AGGACTGGAA 240
CTTTGGTATA ACCCCCCCAG CTACAAGTAG TTTGGAGGAC ACATATAGGT TTGTACAGTC 300
ACAGGCCATT GCATGTCAAA AGAATAATGC CCCTGCAAAG GAAAAGGAGG ATCCERTAMAS 70

Z 2 ~Y z00o TAAATTTAAT TTTTGGACTG TTGACCTTAA GGAACGATTT TCATCTGACC TT 412
HPV 56 6559 - 69671 409 by CATTTGCTGG GGTAATCAAT TATTTGITAC TGTAGTAGAT
ACTACTAGAA GTamt Aideatifpimgcsarypescof Anrcar Apasllestoimuses ToOREIRRGAT a
GCACGAAAAA TTAATCAGTA 120 CCTTAGACAT GTGGAGGAAT ATGAATTACA ATTTGTTTTT
CAATTATGCA AasamplerTThestetentor 30nnstidesravanea3 hand acdataranBEAATGCT
AACCTACTGG AGGACTGGAA 240 TATTGGGTTA TCCCCGCCAG TGGCCACCAG CCTAGAAGAT
AAATATAGAT ATGTTHEmAs@2en3 tAsaay. CheaminaazngtihofAh
AAACAGGACC CATTAGCTAA 360 ATATAAATTT TGGGATGTTA ACTTACAGGA CAGTTTTTCT
ACAGACCTGG ATmaaTtROedisabary 1544 asnand theistnabwigthopfrthraryles meowauacr
TATTTGTTAC CGTGGTTGAT ACCACTCGTA GCACTAATAT 60 GACATTATGC ACTGAAGTAA
CTAAGGAAGE TAGATRAWAR, Y8nomaTAhe dotexaasismourrted Tor At axerGrir asscmling
ATGACTTACA GTTTGITTTT CAGCTTTGCA AAATTACACT. 180 AACTGCAGAG ATAATGACAT
ATATACATAC TAlGta foesant methodewhereior thecdistancesbetiveam eachdatas @brot
CGTCTGCCAG TTTACAGGAC ACATATAGAT TTGTTACCTC 300 CCAGGCTATT ACTTGCCAAA
AAACAGCACC cotZammeandiissdianetermaf cach gotuy abest GedmnmnT AachsdonssancTTTT

TGGGAGGTTA ACTTAAAGGA AAAGTTTTCT GCAGATCTA 409 HPV 59 6571 -.6985/415 by
oligonucleotide (15~30mer), and each oligonucleotide is used for

specifically identifying a subtype of human papilloma viruses. The
10  sequence of the oligonucleotide is selected from the Tables 1 to 36. |
The subtype of human papilloma viruses identified by each dot of the
dot array 32 is illustrated in Fig. 3(b). SC (system control) presents the
PCR product amplified from any subtype of human papilloma viruses
and biotin-contained primer. NC (negative control) presents the plants
15 DNA fragment irrelevant to HPV. IN (internal control) presents the
sequence 5’-gcccagactgtgggtggcag-3° of the housekeeping gene,
Glyceraldehyde-3-Phosphate Dehydrogenase (GAP-DH).
The plural detector 30 are used for identifying positive clones of
human papilloma viruses according to the foresaid method, and the
20  results are shown in Figs. 4(a) to (¢). The positive clones are respective
amplified by using MY11/MY09 primers and the first round of
polymerase chain reaction. The products of the first polymerase chain
reaction are analyzed in 2.5% agarose/EtBr, and the electrophoresis
results are shown in Fig. 4(a). The products of the first round
25  polymerase chain reaction are respective amplified by using GP5/GP6
primers and the second round of polymerase chain reaction. The
products of the second polymerase chain reaction are analyzed in 2.5%
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TATATGTTGG CACAATCAAT TGTTTTTAAC AGTTGTAGAT ACTACTCGCA GCACCAATCT 60
TTCTGTGTGT GCTTCTACTA CTTCTTCTAT TCCTAATGTA TACACACCTA CCAGTTTTAA 120
AGAATATGCC AGACATGTGG AGGAATTTGA TTTGCAGTTT ATATTTCAAC TGTGTAAAAR MA0H 2603
AACATTAACT ACAGAGGTAA TGTCATACAT TCATAATATG AATACCACTA TTTTGGAGGA 240

TTGGAATTTT GGTGITA AC TGCTAGTTTA GTTGACACAT m 3
TCAATCTGCT GC@G@/’QS@%%%@QM QE&%@M 381
TGACAAACTA AAGTTTT CTGT%%;[ l@% TTCTGCAG ATCTT V 61
6732 - 7146/ 4 r§ Aahsled Ig$T !T@@Wn;%@éi’i{:gﬁt&@@em

GITACTAATTT 60 AACCATTT T CCCCCCCTGT ATCT GAATAT AAAGCCACAA

GCTTTAGGGA 12@TR GG AGITTGATTT GCAATTTATT TTTCAGITAT
GTAAAATACA 180 &A@%?%F GAAATTATGG CCTACCTACA TAATATGAAT AAGGCCTTGT
TGGATGACTG 240 GIGGTACCAC CACCCTCTAC CAGT TTAGAA GACACATATA

%‘I’TTTT@A 2.9 MNANL 7 s va'al.Val.Va'aa ATTACATC]

CCGCCCAAGG 3&\ M‘gé@oﬁ% 'Am' H&A C}F@I’T( TIT GREAAG

TTTTCCAC'I‘G | 40 _1LID\/ &9 2l DOL 400 ’I_\"JI"I' o TTTAATOAANC

TGITTGTTAC T CEATANDARERIGAR G ACTRIRN B30 TACKATITGT ACORCET oo

C‘I’m‘rwm }VQ\'FA(‘AIY‘ ﬂ"'rl\ II_L\C:'I' l4 ANCCCAN 'T 12[\ 'I'_'FTF‘&"A(‘J\C I\f"f"{"l\f"f"l\A:F
TTGATTTGCA ATTHATATTHENAGTGT Aﬂmm B5180 |AA ARV AT %eceT
ACC'I'&ATAA TCI\I\I AANC QAF‘["T:F_T'FVIY‘U ’I_\‘ CI_\‘GIY‘I\IL 24{% CTT T _TTACCT
CTTCCACTAG

"COC-AAGGTOAACC-CETATGOGCA-360AATGAG, ATTTJ(TA("TET(?{‘
ATCTTAAGGA CPAGTTGTCHRTIATTTA Q0 HPHRY 45609 |- Y017/ 400 H?VCﬁﬁATGC"’GG
GGTAATCAGG TATITIGITAC-TCITCTIAGAT - ACTACCAGAA-GCACQCAACAT-- 60 GACTATTAAT

GCAGCTAAAA GLAGATTAABIFURARTATIGATTL 2TCAATCRATA 120 HPV 70
5 HPV 26 12 HPV 53 19 HPV CP8061

6 HPV 31 13 HPV 54 20 HPV L1AES

o
T\ E = g\ | A= | L LR\ A R

rTAGATGAERNCATIATAAC? ATTTCHRY d4300 (T TATT AEXTGErcana

A44A>>A>>w
)

5 The foresaid products numbered 1 to 20 of the second polymerase
chain reactions are respectively detected by the detectors 30, and the
results are shown in Fig. 4(c). According to the comparison between the
results shown in Fig. 4 (¢) and Fig. 3(b) based on the “SC” dot, the
detector 30 provided by the present invention is used for precisely

10  identifying the subtype of human papilloma viruses. Furthermore, no
Cross reactioﬁs occur in the detection.

In addition, the detectors 30 are used for detecting and identifying the
subtypes of human papilloma viruses contained in a sample, and the
results are shown in Fig. 5. According to the comparison between the

15 results shown in Fig. 5 and Fig. 3(b) based on the “SC” dot, HPV 53 is
contained in the sample (1), HPV 45 is contained in the sample (2), HPV
52 is contained in the sample (3), and HPV 39 is contained in the sample
(4).

Please refer to Figs. 6(a) and (b). Fig. 6(a) is a schematic view
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CCTTCGCCAT GTGGAGGAAT ATGAACTACA GITTGTIGITT CAACTTTGTA AAATAACCTT 180
AACTGCAGAA GITATGGCAT ATTTGCATAA TATGAATAAT ACTTTATTAG ACGATTGGAA éAAg
TATTGGCTTA TCCCCACCAG TTGCAACTAG CTTAGAGGAT AAATATAGGT 73 22 N m
ATATTAAAAG 300 CACAGCTATT ACATGICAGA GGGAACAGCC CCCTGCAGAA AAGCAGGATC

PV 7 sass Heduak STy A bttt T e
ANTGAARACT TIASII TS 19 PRI et T S MU (b ot
CASTCTCEA MAAIAIESET s LTS S TSI IR
mascere iRl edamnt radlfet AR e
TOrToTGonT ABRTAGIA e AR hE Baok AL R 10 R el dp "
ACEATATT TG T80 SO AR B
CrocacoaTc. TORTSFCT P TR CAPEARKRE: cYiEPSSho o AR RAT IR
CTCAAMAAGA CRSETT A LACTAGNA ABEATZGATA. 3501 S8 O SAbABETOF TGN

papilloma viruses identified by each dot of the dot array 42 is illustrated

10 in Fig. 6(b). |
The detector 40 is stained with SYBR Green II, scanned by
GenePix™ 4000 (Axon, USA) and excited by the light having 635 nm of

wavelength. The result is shown in Fig. 7(2).

In addition, the positive clones of HPV 11 and HPV 18 are

15 respectively treated with two rounds of polymerase chain reactions, and

the products of the polymerase chain reactions are respectively analyzed

by the detectors 40. The results are shown in Fig. 7(b), wherein the red

fluorescent dot presents positive result. According to the comparison

between the results shown in Fig. 7(b) and Fig. 6(b), the detector 40

20 provided by the present invention is used for precisely identifying the

subtype of human papilloma viruses. Furthermore, no cross reactions
occur in the detection.

While the invention has been described in terms of what are presently

considered to be the most practical and preferred embodiments, it is to be

25 understood that the invention need not be limited to the disclosed

embodiment. On the. contrary, it is intended to cover various

modifications and similar arrangements included within the spirit and
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HPV 69 6509 - 69231415 by CATTTGTTGG GGCAACCAAT TGTTTGTTAC TTGTGTAGAT
ACTACCCGCA GTACCAACCT 60 CACTATTAGT ACTGTATCTG CACAATCTGC ATCTGCCACT
TTTAAACCAT CAGATTATAA 120 GCAGTTTATA AGGCATGGTG AGGAATATGAg TWT
ATATTTCAAT TGTGTAAAAT 180 TACTCTTACC ACTGATGTAA TGGCCTATAT“CCATACAATG
AATTCTACTA TTTTGGAAAA 240 TTGGAATTTT GGCCTTACCT TGOCTCCTAC TGCTAGTTTG
GAAGATGCAT AS46pa OfAlie 2ppenidedadineiwhisharaoa becrordabontiT decboralest
CAGOCCAAGG AGGATCCATT 360 TAGTAAATTA AAATTTTGGG ACGTTGATCT TAAAGAAAAG
TTTTCTATTG Almterpretation Pso 6ass ta3encampass 4ald sucht aradifrationscmahsimaer
TGTTTGTTAC TGTGGTAGAT ACCACACGCA GTACCAACAT 60 GACAJTTATGT GCATGCGT
CTACATCTTC catmrhuasc Treretoreathe alrewadassimption agdndostrajion @h@d&lmxﬁém

ATGATTTACA ATTTATT%C&A%GT A JJTACATT 180 GI mﬁg}@
ATATTCACAC Alaketna seepy i the pragent spyent ed by
CTTTGGGITA T%r TGGTAC ATTAGAAGAT ACCTATAGGT ATGIGCAGIC 300
ACAGGCCATT A é&p g CTCC TGAAAAGGAA AAGCCAGATC CCTATAAGAA 360
CCTTAGITTT TGGGAGGITA ATTTAAAAGA AAAGITTTCT AGTGAATTG 409 HPV 70 6549 -
69631 415 by CATTTGITGG CATAACCAGI TGITTATTAC TGIGGTGGAC ACTACACGTA
GTACTAATTT 60 TACATTGICT GCCTGCACCG AAACGGCCAT ACCTGCTGTA TATAGCCCTA
CAAAGTTTAA 120 GGAATATACT AGGCATGIGG AGGAATATGA TTTACAATTT ATATTTCAAT
TGTGTACTAT 180 CACATTAACT GCTGACGITA TGGCCTACAT CCATACTATG AATCCTGCAA
TTTTGGACAA 240 TTGGAATATA GGAGITACCC CTCCACCATC TGCAAGCTTG GIGGACACGT
ATAGGTATTT 300 ACAATCAGCA GCTATAGCAT GICAAAAGGA TGCTCCTACA CCTGAAAAAA
AGGATCCCTA 360 TGACGATTTA AAATTTTGGA ATGITGATTT AAAGGAAAAG TTTAGTACAG AACTA
415 HPV 72 6758 - 7172/ 415 by
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CATCTGITGG TTTAATGAGC TTTTTGTGAC AGITGTAGAT ACTACTCGCA GTACTAATGT 60
AACTATTTGT ACTGCCACAG CGTCCTCTGT ATCAGAATAT ACAGCTTCTA ATTTTCGTGA 120
GTATCTTCGC CACACTGAGG AATTTGATTT GCAGTTTATA TTTCAACTGT GTAAAATTCA 180 76

2 2 MAY 2~ CTTAACTCCT GAAATTATGG CCTACTTGCA CAATATGAAT AAQETGIRYAZG)
TGGATGACTG 240 GAATTTTGGT GTGGTGCCTC CTCCTTCTAC CAGTTTGGAT GATACCTATA
GGTTTTTGCA 300 GTCTCGTGCC ATTACCTGTC AAAAGGGGGC TGCCACCCCT CCTCCTAAAG
AAGATCCAT\Ql_%gp g@g@gﬁﬁjmﬁﬁw CTGTGGATTT AAAGGACAAA TTTTCCACTG ACTTG
415 HPV 7 by TATTTGITGG GGTAATCAAT TATTTGITAC AGTTGTGGAT
ACCACACGCA GTACTAAEATT 150 sTAGH: GETE A GRT i CATIIRGE UGty PES TERRILAGAN
TATAATAGTT pC’iAGACTACAA %]%8 §CAATA TG CGACATGTGG AGGAATTTGA TTTGCAATTT
ATTTTTCADEPHIQT Xithpas ARAORECEINPHRINGETATAT TCATACTATG
AATCCTACAG TTTTAGAAGA 240 GTGGAACTTT GGGCTAACGC CTCCCCCCAA TGGTACTTTA
GAAGACACCT ACAGATATGT 300 GCAGTCCCAG GCTATTACAT GTCAAAAACC TACGCCTGAT
AAAGCAAAGC CCAATACETA Bty BOIAAERT ANAGT SETOREP afABT TeskTYiITy BARCEAAING
TTTTCTAGIG AATTA 415 HPV 82 6536 - 69501 415 by CATTTGCTGG AATAATCAGC
TTTTTATTACEFPRETGTTGAC ACTACTAAAA GTACCAATTT 60 AACCATTAGC ACTGCTGTTA
CTCCATCTGT  TGGAANOiQoucléstde i EAMNGRI it ﬂc@%ﬁf CEAET: MMSCATCEEG
AAGAATATGA ATTGCAATTT ATATTTCAAT 77 2 2 MA 3 TGTGTAAAAT 180
CACTTTAACT ACHEEegnieliuongrieatids caikthocssd @cpnmpm@f SEd TAGRECA 240

CTCAATTTT GG T s < Bia “Ed Rl T Sidandoiebiaed HLEHedlERT 408

complementary to deoxyribonucleic acids contained in a first subtype of human

papilloma virus and a second subtype of human papilloma virus for
simultaneously detecting and identifying subtypes of human papilloma viruses-,
and wherein said first and second subtypes of human papilloma viruses are
respectively selected from two of following viruses:

HPV 11 NC 001525

Sequence 5->3 Locus in

No. HPV 11
M1101 ATCTGTGTCTAAATC 6799-6813
M1102 TCTGTGTCTAAATCTGCTAC 6800 — 6819
M1103 ATCTGTGTCTAAATCTGCTACATACA 6799 — 6824
M1104 TGCATCTGTGTCTAAATCTG 6796 — 6815
M1105 AAATCTGCTACATACACTAA 6809 — 6828
M1106 CTAAATCTGCTACATACACTA 6807 — 6827
M1107 CTACATACACTAATTCAGAT 6816 — 6835
M1108 TAGCATTACATTATCTGCAGAAG 6895 — 6917
M1109 TCCTTCTGTTTTGGAGGAC 6943 - 6961
M1110 TTTATCGCCTCCACCAAATGGTACAC 6973 — 6998
M1111 TTATAGATATGTACAGTCACAGGCC 7009 - 7033
M1112 ACCCACACCTGAAAAAGAAAAAC 7048 — 7070

HPV 16 NC 001526
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AAAAAATGCA GCAACATCCT GTCACAAGGA CAGTCCTCCA CAGGCTAAAG AAGACCCTTT 360
GGCAAAATAT AAATTTTGGA ATGTAGACCT TAAGGAACGC TTTTCTTTGG ATTTG 415 HPV CP8061
21 -4321412 by CATTTGITGG GGCAATCAGC TTTTTGTAAC AGTTGTGGAC ACATCACGTA
GTACAAATAT 60 GTCCATCTGT GCTACCAAAA CTGTTGAGTC TACATATAAA G2CHAT2AEIT
TCATGGAATA 120 TTTGAGACAT GGAGAAGAAT TTGATTTGCA ATTTATATTT CAACTATGTG
TTATTAATTT 180 AACAGCTGAA ATTATGGCCT ACTTACATCG CATGGATGCT ACATTACTGG
AGGACTGGAA %‘0}@4 TTGGTTC TTACCACCTG. CTACTGCTAG TCTTGGTGAT

TTTTACAGTC GGCCATA ACCTGTCA CAGTCC TCCTCCTGCA GG
ACCCCTATGC 36HoAGATCTTACA TTTTGGGAGG TGGATTTAAA GGAGCGGTTT THACHAGAAT TG

ACTAGCAGNA. SBEAATAT GHCRAERERTGR TRGHERTACAT CTGCTOCTCE RREATABRAG

GCCTCTAACT MARSSATTGEAGCEATAT CT AR T@RP. 3 TCTCCCCCAT A
ATGATTTGCA GITTATTTTC CAATTATGTA AAATACAGIT 180 AACACCAGAA ATTA

ACTTACATAA TATEACAAS. GAAATETASGT ACGATTGGAA 240 TTTTGGTGTGBA7TAGEGA88TC
CTTCCACCAG C 300 TCGGGECCATT
AcaoToCTon TELET ] CRRAEAZAAMEIALECE 360 CorCATOT A4 TEEEAG
TTGACCTTAA (YACHPGTTATETARTMAACTRCHPATRN LIAES 11 - 3604@50_ly03
GGCACAACCA ATTATTTATA ACTGIGGTAG ACACAACACG TAGTACCAAT CTTACCTTAT 60

CTACTGCAAC TMHIMATETNBIRETACTAAGATAMRAEACC TTCTAAATTT AAGIOrAGK1920
cracteatcr Tetr R A M E A R ST AT AGTHESAF %40

TTGGTGITAG WMG’E@WH@G GAGGMTAC ATATAGGTTT TTA@S@T %33300

CTGCCATTAC ATGTCAGAAG. GATGTGGTTG TTCCACAAAA AAAGGATCCA 350 HPV MVA 21 -

4351415 by MT609 TET RCARCET CCCLCAGEREE AT Uoeh1 - 6876
M1610 TTATAGGTTTGTAACCCAG 6887 — 6905
M1611 ACATACACCTCCAGCACCT 6923 — 6941
M1612 CCTTAAAAAATACACT 6956 — 6971

HPV 18 NC 001357

Sequence 5->3 Locus in
No. HPV 18
M1801 TTCTACACAGTCTCC 6650 — 6664
M1802 CAGTCTCCTGTACCTGGGCA 6657 —~ 6676
M1803 AGTCTCCTGTACCTGGGCAA 6658 ~ 6677
M1804 TCTCCTGTACCTGGGCAATATGA 6660 — 6682
M1805 CTGTACCTGGGCAATATGAT 6664 — 6683
M1806 ATGATGCTACCAAATTTAAG 6679 — 6698
M1807 TACTATTACTTTAACTGCAGATG 6752 - 6774
M1808 TAGCAGTATTTTAGAGGAT 6800 — 6818
M1809 TGTTCCCCCCCCCCCAACTACTAGTT 6830 — 6855
M1810 ATATCGTTTTGTACAATCTGTT 6866 — 6887
M1811 GGATGCTGCACCGGCTGAA 6905 - 6923
M1812 CTATGATAAGTTAAAG 6935 - 6950
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CATTTGCTGG AATAATCAGC TTTTTATTAC TTGTGTTGAC ACTACTAGAA GTACCAATTT 60
AACCATTAGC ACTGCTGITA CTCAATCTGT TGCACAAACA TTTACTCCAG CAAACTTTAA 120
GCAATACATT AGGCATGGGG AAGAATATGA ATTGCAATTT ATATTTCAAT 79 o2 $%#@%§£:
TGTGTAAAAT 180 CACTTTAACT ACTGAAATTA TGGCTTACCT GCACACCATG &K% Al
TTTTAGAACA 240 GTGGAATTTT GGATTAACCT TGCCCCCCTC AGCTAGTTTG GAGGATGCCT
ATCGATTTGT 300 AAAAAATGCA GCAACATCCT GTCACAAGGA CAGTCCTCCA CAGGCTAAAC
AAGACCCTﬁ%Bég%; T AAATTTTGGA ATGTAGACCT TAAGGAACGC TTTTCTTTGG ATTTG
415 HPV AL by CATTTGITGG TTTAATGAGT TATTTGITAC AGITGTAGAT
ACTACCCGCA TAT 60 TACTATTTCA5GGIGCTGCTA CACAGGCTAA TEAATAGACA
GCCTCTAACT TTAAGGAATA 120 CCTCCGCCAC ACCGAGGAAT ATGACTTACA GGITATATTG
CAACTTTGCA AAMFACATCT 180 TACCCCTGAA ATTATGGCAT ACCTACATAG THNGRATGAA
B

ACCTATCECT ACAEACHD Sop AT ROl cocaan acoorocT T Caotes
CCTAAAAAGG ATZETT APGH BBOTEGAEICATGTA TTTTGGGAGG TTGATTTA/ASZEGAGBAACTA

TCCACAGATT TG 4 Vi 1 - 4321412 by TATATGCTGG TTTAATCAAT TGTITTGTCAC
GGTGGTGGAT Agé& P GACTRTTAGT GCTGCTACCA 93 coblalc

ATGATTTGoA AT ATIC CREE TR RO CTT U0 GACTOCAGAS SFCAEeCT
ATTTACATAC MIGRATGUCTATTTARPACATGAGATGAA 240 TTTTGGTGIT664BGE66ETTC

CCTOCACAAG 134T AT AAEIRTT ASRREHA >0

6727 — 6749
M2607 TGCCTCCATATTGGAGGAT 6775 —-6793
M2608 ACTAACCTTACCTCCCACTGCTAGTT 6805 — 6830
M2609 CTATAGGTTTATTAAAAACTCT 6841 — 6862
M2610 TAACGCCCCTCCTGTGCCA 6880 — 6898
HPV 31 NC 001527
Sequence S -->3 Locus in
No. HPV 31
M3101 TGCAATTGCAAACAG 6592 — 6606
M3102 GCAATTGCAAACAGTGATAC 6593 — 6612
M3103 CAATTGCAAACAGTGATACT 6594 — 6613
M3104 GCAAACAGTGATACTACATTTAA 6599 — 6621
M3105 CTACATTTAAAAGTAGTAAT 6612 — 6631
M3106 CAAAATAACATTATCTGCAGACA 6691 - 6713
M3107 TCCTGCTATTTTGGAAGAT 6739 - 6757
M3108 ATTGACCACACCTCCCTCAGGTTCTT 6769 — 6794
M3109 CTATAGGTTTGTCACCTCACAG 6805 - 6826
M3110 AACTGCCCCCCAAAAGCCC 6844 — 6862
HPV 32 NC 001586
Sequence 5 >3 Locus in
No. HPV 32
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TCGCGCCATT ACTTGCCAAA AGGGGECCGC CGECCGCCAAG CCTAAGGAAG ATCCTTATGC 360
TGGCATGICC TTTTGGGATG TAGATTTAAA GGACAAGITT TCTACTGATT TG 412 6. The net hod
accor di ng to claimb5, wherein said DNA contained in said sanple is the
product of polymnerise chain reaction (PCR). 7. The nethod aZ(ionYrmuato
claim5, wherein said DNA contained in said sanple has signaling substances
| abel ed thereon. 8. The nethod according to claim7, wherein said signaling

subst ance i i ng to claim8 f rising
a step of pz\ﬁ%(?{m nﬁ-gGgT'rAeac ﬁ%&o?‘% ﬁR %I and avi di n- al ka%%ephgggﬁgt ase.

10. The net melzcazcc@@TA@Tt@mAaAmUrGMarAel n said signalingeeubgoasces are
fluorescent subst anCcAeé 1. The mét hod according to claim 10, wherein said
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10/ 10/1:10% & ()-7 10% & ()-35S 10% & ()-3"c? dEbC g 109 ()- 4"109%& ()-
| 109& ()- 109 ()-1 109 ()- 109% ()-3 Xj dEDCL'!"10%& ()- g

T09& ()-L"109%& ()- | t109%& ()- F, MB1OY% ()- Lg 109 ()-  OydEbC7109%& () -
6S 109& ()-39 4"10%& ()-3,g 109& ()-9*"100& ()- @g 109& () S & ()-
y. 10%&' ()- | 10%&' ()-"10%&' ()- 10 10 10:s10%&' ()-V{V}[<bCz 10%&' ()-

| @"10% ()-1 109 ()- GLO% ()- 'Fz 10% ()-!s10% ()-vR*?bC&g 10%& ()-!&g

ot LS e bt 0 ) 0 K g

109 ()- g MIBOY) GTGTCTECDAGTGAURGETAL- 10 10 6618 — 6637
Lov& ()2 s CTTCTABTGACAGTACATATAAA )~ Y9 10% (oo™ 13ud O~
M3505 GTACATATAAAAATGACAAT 6634 — 6653
M3506 TAAAATAACACTAACAGCAGATG 6713 —~ 6735
M3507 CCCGTCCATTTTAGAGGAT 6761 —-6779
M3508 CCTTACACCACCGCCTTCTGGTACCT 6791 - 6816
M3509 ATATCGCTATGTAACATCACAG 6827 — 6848
M3510 ACCCAGTGCACCAAAACCT 6866 — 6884
HPV 37 NC 001687
Sequence 5->3 Locus in
No. HPV 37
M3701 TGTCTACTGACAATG 6782 — 6796
M3702 TGTCTACTGACAATGGCGAA 6782 — 6801
M3703 TGACAATGGCGAAGTTACAG 6789 — 6808
M3704 GACAATGGCGAAGTTACAGA 6790 — 6809
M3705 AATGGCGAAGTTACAGAATA 6793 — 6812
M3706 CAGAATATAATTCTCAAACA 6806 — 6825
M3707 TAAAGTTCCTTTAAAGGCTGAGG 6885 — 6907
M3708 TTCTGGTATATTGGAAGAG 6933 - 6951
M3709 ATTTGTACCTACTCCAGATAATTCAG 6963 — 6988
M3710 TTATAGGTACATTAATTCAAAG 6999 — 7020
M3711 TGCAGTTGTTGAAAAAGAA 7038 — 7056
M3712 CTTTGCAAAATATACA 7068 — 7083
HPV 39 NC 001535
Sequence 5 -->3 Locus in
~ No. HPV 39
M3901 CTCTATAGAGTCTTC 6677 — 6691
M3902 TAGAGTCTTCCATACCTTCT 6682 — 6701
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&s10%& ()- 9Y40%&' ()- #s109%&' ()- L9! T109& ()- Y109%& ()-|
zI dEbC, 25 10% () -490g 10% ()-3 Y. 10% ()- 3, 10%! ()-

yt 10%& () -

%" 10% ()-3(s10% ()- ebCz 10%& ()- ", 10% ()- 10 10 108331(%?&2(1)3 55
109 () - 4L4" 109 () - 40 dEDCLO%& ()- 109 ()- , 100 ()- 910%& ()-

10%' ()- yL10% ()- . “dEbC@O%' ()- L10% ()- | 10%& ()- ° '100/&' ()-

100 ()-  109%& ( |dEDO(f 100 ().~ 8S10% (). $109%& ().~ "S10%: ()-
"1 100& B 1510%&: %8

10%&; ()E) @“ﬂ%%%&( @Tﬁéé J%&EEEW@ (ac Hove (§) %qm@g’?) 10 10

10@; s10%& (MI3G0DY& TG TBCERIUCCTTEHREGAMARS) ~?bCy 10%& ()e6861088LE) -

" 1098 () -

v oo8 Oniados QT A M ATE ATCE TLTaRG 0¥E () - 35+ 90REAK AR 20g& (- 1]
M3906 TACTGTCACATTAACAACTGATG 6779 — 6801
M3907 TTCCTCTATATTGGACAA 6827 — 6844
M3908 TGTAGCTCCTCCACCATCTGCCAGTT 6857 — 6882
M3909 TTACAGATACCTACAGTCTGCA 6893 — 6914
M3910 GGATGCTCCAGCACCTGAA 6932 — 6950
M3911 ATATGACGGTCTAAAG 6962 — 6977

HPV 42 NC 001534
Sequence 5->3 Locus in
No. HPV 42
M4201 TATATGTTGGGGAAATCAGCTA 6802 - 6823
M4202 CACTGCAACATCTGGTGATA 6874 - 6893
M4203 GCAACATCTGGTGATACATATACAGCTGCT 6878 - 6907
M4204 CATTAACTGTTGAAGTTATGTCA 6978 - 7000
M4205 CCTAACATATTAGAGGAGTGGAATGT 7019 - 7044
M4206 CACCACCACCTTCAGGAACT 7053 - 7072
M4207 GTTATAGGTATGTACAATCAGAAG 7083 - 7106
M4208 GCTAAGGTAACAACGCCAGAAAAAAAGGAT 7121 -7150
M4209 CAGACTTTTGGTTTTGGGAGGTAA 7158 - 7181
M4210 GAAAAGTTTTCTACTGATTTA 7190 - 7210
HPV 43 U12504
Sequence 5 >3 Locus in
No. HPV 43
M4301 CATTTGTTTTGGGAATCAGTTG 21-42
M4302 TGACCCTACTGTGCCCAGTA 99 -118
M4303 ACTGTGCCCAGTACATATGACAATGCAAAG 106 - 135
M4304 GTTTATATTTCAATTATGCATAA 177 - 199
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109%! & () - L £, 1001 & ()-cf 10%1& ()-c' f 10
10061 &Eiﬁmﬂ%ﬁﬁu é '(‘%-%Aéﬁ@fﬁgﬁ,&fclo%!% 18/&!0& () - cf?/&fov/c%bﬁg() cf
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10%! & () - E+>f 10%1 & ()-f 10961 & ()-cf 109%1 & () - ¢t 10%H& () ¢
Jf10% & S He & () - cMM NNN@NHM> F110% & ()- f 1004-P&!
10%! & ()-cf MB%! & ()-cf 10%& ()-c' UN'NbNj NsN| NN A, > ffH[@\%53y 10%
€ () 7 T00oM509T TAGGRAAGCALALAGIREAT ¥ 10 & (). y CADAETPD N
y 0 Y-y 10%& ()- y £57P0  NNNNNNN
L,y 10% & \hk30¥ ¥REBEAACCACACAGT 6682 — 6696
M5303 CCGCAACCACACAGTCTATG 6682 ~ 6701
M5304 CACAGTCTATGTCTACATATAA 6691 — 6712
M5305 CTACATATAATTCAAAGCAA 6703 — 6722
M5306 TAAAATATCCCTGTCTGCTGAGG 6782 — 6804
M5307 TTCTACCTTACTGGAAGAC 6830 — 6848
M5308 TTTGTCGCCTCCTGTTGCCACTAGCT 6860 — 6885
M5309 ATACAGATATGTGAAAAGTGCA 6896 — 6917
M5310 GGATCAGCCCCCTCCTGAA 6935 - 6953
HPV 54 NC 001676
Sequence 5 >3 Locus in
No. HPV 54
M5401 TACAGCATCCACGCA 6633 — 6647
M5402 CAGCATCCACGCAGGATAGC 6635 — 6654
M5403 ACGCAGGATAGCTTTAATAA 6643 — 6662
M5404 CACGCAGGATAGCTTTAATA 6642 — 6661
M5405 ATAGCTTTAATAATTCTGAC 6650 — 6669
M5406 TACCATAACCCTTACAGCAGATG 6729 - 6751
M5407 TCCCACTATTCTAGAGGAC 6777 — 6795
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y 10% & ()- y 10% & ()- y 10% & ()-
10% & ()- y 10% & ()- y 10% & () -
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000 CBOACBQIO=GHY 10% & ()- 'y
y 10% & ()- JObOnCoOuOOCeE+y 10% & () -y
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y 10% & ()- y 10% & ()- y 10% & ()- ' OOOOPPPPeGHy

10% & () - y 10% & ()- vy 10% & ()- y 10% & () - y 10% & () -
POP<P=PCP[ Pf PeE+y 10% & ()-y 10% & ()- vy 10% & ()- y 10% & ()- ' -y 10%
& ()- y 10%§s4ds HATARCEREBECKGOPAEANGTAGTT 6807 — 6832
M5409 ATATAGGTTTGTACAGTCACAG 6843 — 6864
M5410 GAATAATGCCCCTGCAAAGGAA 6882 — 6903
HPV 56 NC 001594
Sequence 5-->3 Locus in
No. HPV 56
M5601 CTGCTACAGAACAGT 6630 — 6644
M5602 GCTACAGAACAGTTAAGTAA 6632 — 6651
M5603 CAGAACAGTTAAGTAAATAT 6636 — 6655
M5604 GAACAGTTAAGTAAATATGATGC 6638 — 6660
M5605 GTAAATATGATGCACGAAAA 6648 — 6667
M5606 CAAAATTACTTTGTCTGCAGAGG 6727 — 6749
M5607 TGCTAACCTACTGGAGGAC 6775 —-6793
M5608 GTTATCCCCGCCAGTGGCCACCAGCC 6805 — 5830
M5609 ATATAGATATGTTAGAAGCACA 6841 — 6862
M5610 GGAACAGCCACCAACAGAA 6880 — 6898
HPV 58 NC 001443
Sequence 5-->3 Locus in
No. HPV 58
M5801 ATGCACTGAAGTAACTAAGG 6674 — 6693
M5802 CACTGAAGTAACTAAGGAAG 6677 — 6696
M5803 TGAAGTAACTAAGGA 6680 - 6694
M5804 GAAGTAACTAAGGAAGGTAC 6681 — 6700
M5805 CTAAGGAAGGTACATATAAAAA 6688 — 6709
M5806 ATAAAAATGATAATTTTAAG 6703 — 6722
M5807 CAAAATTACACTAACTGCAGAGA 6776 — 6798
M5808 TTCCAATATTTTGGAGGAC 6824 — 6842
M5809 TTTAACACCTCCTCCGTCTGCCAGTT 6854 - 6879
M5810 ATATAGATTTGTTACCTCCCAG 6890 — 6911
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610% E# & ()- d|[:vW4 10%X#s& ()- g 10%X#s& ()- G 1l0%X#s& ()- ¢
109%8X#s& ()- 3 g 10%sX#s& () - @10°/ch#5&' ()-3G'f|[:vUA  t10%sX#s& () -
&LO¥s X#s& ()- Fg 109%sX#s& ()- f" 10%;X#s& ()- sT 10%;X#s& ()-

10%s X#s &' ( f& 10% X#s f& 10%s& () -

" 1096 X#s &’ e‘fughl;%w@x#s& ()- 109 X#SE ()- .my|[:vUs gf?ﬁﬁgs& ()-3
1s10%s X#s& ()NB. / 1098 X#s& ()- -T 10%sx#s& O)- 3+ 10%:X#s& HPV 68*

550 1008 (MABEKTAIMASTOSTATATCOGERS & () o) [ v - e 691

109%+& () - @é% §&dp TA?@%%&%T 109%+& () - Zéozgf;#‘(&l) (55_ ls[_é?z_fmty#&'s()-

310%t& () - 4 & ( 109 109%#&' () -

YZ|[:vUa -MﬁQO&&Q'ﬁG'BAIFCG"@G,@%AT&}'I(GCAr T3(!110%& () - @BEBON48599- 3
M6904 TGCACAATCTGCATCTGCCA 6587 — 6606
M6905 CAATCTGCATCTGCCACTTTTA 6591 — 6612
M6906 CCACTTTTAAACCATCAGAT 6604 — 6623
M6907 TAAAATTACTCTTACCACTGATG 6683 — 6705
M6908 TTCTACTATTTTGGAAAAT 6731 - 6749
M6909 CCTTACCTTGCCTCCTACTGCTAGTT 6761 - 6786
M6910 ATATAGGTTTATTAAAAATTCA 6797 — 6818
M6911 CGATGCCCCTGCACAGCCC 6836 — 6854

HPV 6 NC 000904
Sequence 5->3 Locus in
No. HPV 6
M0601 CATCCGTAACTACATCTTCC 6814 — 6833
M0602 ATCCGTAACTACATCTTCCA 6815 — 6834
M0603 CTACATCTTCCACATACACCAA 6823 — 6844
M0604 CATCTTCCACATACACCAAT 6826 — 6845
M0605 ATCTTCCACATACACCAATT 6827 — 6846
M0606 CCACATACACCAATTCTGAT 6832 — 6851
M0607 TAGCATTACATTGTCTGCTGAAG 6911 — 6933
M0608 TCCCTCTGTTTTGGAAGAC 6959 — 6977
M0609 GTTATCGCCTCCCCCAAATGGTACAT 6989 — 7014
M0610 CTATAGGTATGTGCAGTCACAG 7025 - 7046
M0611 GCCCACTCCTGAAAAGGAA 7064 — 7082
M0612 CTATAAGAACCTTAGT 7094 — 7109

HPV 70 NC 001711
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f GLO%t&' () -  109& ()- LY10%t&' ()- e TOVK: ()-3 "@O0%& ()-
10900& ()- 10R#& ()- 10% & ()-  s10%H& ()- @ FLO%& () -

10Kk) F 10%) & () -

%QWO% & ()-

HPV 70

3 10va () IR0k EIEECTGGIGEERARE [ 1o <>)é°‘é‘%{%w@3@) m

sy1l0% & () - mizod9 WG@A@@G AMNEECS 10%#& ()-g|[:vusl}
10%& ()= fIO%E ()% TIOWET() S T 2100 & ()= Z109
y, 109 #& () -M70030¢ @A&C(GGCQALT&@%G@TGT{L 109 #8& () -- {
10%p& () - 8Gyr0a" {EAXACaGCCATACCTGCTG

M7005 CGGCCATACCTGCTGTATATAG

M7006 CTGTATATAGCCCTACAAAG

M7007 TACTATCACATTAACTGCTGACG

M7008 TCCTGCAATTTTGGACAAT

M7009 AGTTACCCCTCCACCATCTGCAAGCT

M7010 GTATAGGTATTTACAATCAGCA

M7011 GGATGCTCCTACACCTGAA

M7012 CTATGACGATTTAAAA

HPV 72 X94164
Sequence S >3
No.

M7201 ATCTGTTGGTTTAATGAGCT
M7202 TTTGTGACAGTTGTAGATAC
M7203 CTGCCACAGCGTCCT
M7204 ACAGCGTCCTCTGTATCAGA
M7205 CCACAGCGTCCTCTGTATCA
M7206 AGCGTCCTCTGTATCAGAATAT
M7207 CAGAATATACAGCTTCTAAT
M7208 TAAAATTCACTTAACTCCTGAAA
M7209 TAAGGCCTTATTGGATGAC
M7210 TGTGGTGCCTCCTCCTTCTACCAGTT
M7211 CTATAGGTTTTTGCAGTCTCGT
M7212 GGGGGCTGCCACCCCTCCTCCT
M7213 ATATGCTAACTTATCC
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B 2A80946847) - - ! pL

6627 — 6646
6632 — 6653
6644 — 6663
6723 — 6745
6771 —-6789
6801 — 6826
6837 — 6858
6876 — 6894
6906 — 6921

Locus in
HPV 72
6759 — 6778
6780 - 6799
6829 - 6843
6834 — 6853
6832 — 6851
6836 — 6857
6850 — 6869
6929 — 6951
6977 — 6995
7007 - 7032
7043 - 7064
7082 - 7103
7115-7130
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L "10%' g& ()- &F10% & ()- ffS&10%'j& ()-Z /R'h|[:uT3 - ?@W’fﬂﬂ)
L' 010% & ()- @10%' & ()- 3(109%& ()- 3(10%lz d& ()- 9dodb&& (5™ h
v y&109Rx' ?& ()-  $- 109’ & ()-10' 10' 10' @10% & ()- Y4109%& && ()-

VY410% & ()- g?|[:vU4  s10%' & ()- &s 10%' & ()-  3"10%' & ()-
s100' & ()- 100’ & ()- 109%' & ()- F|[:vU4 &10%' & ()- 910%' & ()-
8&Z10%' & ()-3 ~"10%' & ()- &10%' & ()- &10%' & ()- Wib|[: vUs

) MLO%' & PV & Ua0822' ()- 9%10%' & ()-
Sequence 5 -->3 Locus in
No. HPV 74
M7401 CCTACCTCACAATCG 1686 — 1700
M7402 CTCACAATCGCCTTCTGCTA 1691 - 1710
M7403 ACCTCACAATCGCCTTCTGC 1689 — 1708
M7404 CAATCGCCTTCTGCTACATATA 1695 - 1716
M7405 ACAATCGCCTTCTGCTACATAT 1694 - 1715
M7406 CTACATATAATAGTTCAGAC 1708 — 1727
M7407 TAGTATTAAGTTAACTGCTGAGG 1787 — 1809
M7408 TCCTACAGTTTTAGAAGAG 1835 -1853
M7409 GCTAACGCCTCCCCCCAATGGTACTT 1865 - 1890
M7410 CTACAGATATGTGCAGTCCCAG 1901 — 1922
M7411 ACCTACGCCTGATAAAGCA 1940 — 1958
M7412 CTATGCAAATTTAAGT 1970 - 1985
HPV 82 AB027021
Sequence 5->8 Locus in
No. HPV 82
M8201 TGCTGTTACTCCATC 6608 ~ 6622
M8202 TGCTGTTACTCCATCTGTTG 6608 — 6627
M8203 ACTCCATCTGTTGCACAAAC 6615 — 6634
M8204 AAACATTTACTCCAGCAAAC 6631 — 6650
M8205 TAAAATCACTTTAACTACTGAAA 6710 — 6732
M8206 TTCTACAATTTTAGAACAG 6758 — 6776
M8207 ATTAACATTGCCCCCCTCCGCTAGTT 6788 — 6813
M8208 CTATCGATTTGTAAAAAATGCA 6824 — 6845
M8209 GGACAGTCCTCCACAGGCT 6863 — 6881

HPV CP8061 U12479
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10%#&' () -

1109 & () -
& 109" & () -

ihlieTo ApGTat e FTACATRTRRE O

M806105 GTTGAGTCTACATATAAAGC
M806106 CTACATATAAAGCCTCTAGT
M806107 TGTTATTAATTTAACAGCTGAAA
M806108 TGCTACATTACTGGAGGAC
M806109 GTTCTTACCACCTCCTACTG
M806110 CTACCGCTTTTTACAGTCTCAG
M806111 AAACAGTCCTCCTCCTGCAGAA
M806112 CTATGCAGATCTTACA

HPV CP8034 U12480

Sequence 5-->3

No.
M830401 CAGCTACATCTGCTG
M830402 GCTACATCTGCTGCTGCAGA
M830403 ACATCTGCTGCTGCAGAATACA
M830404 TGCTGCAGAATACAAGGCCT
M830405 GCTGCAGAATACAAGGCCTC
M830406 CAGAATACAAGGCCTCTAAC
M830407 TAAAATACAGTTAACACCAGAAA
M830408 CAAGGCACTGTTGGATGAT
M830409 TGTGTTGCCACCTCCTTCCACCAGTT
M830410 ATATCGCTTTTTACAGTCTCGG
M830411 GGGTGCTGCTGCCCCTGCGCCC
M830412 TTATGCCGACATGTCA
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T10%' & ()-60W | [:vU4
S 109" & () -

L5109%' & () -
L+10%"' & () -

AARSIDGFFEAGTCRACY-#&' () & % 0%~#894)— -#31; <>OB8NA4h
10%-#& (5 h

D120
103 - 122
110 - 129
189 - 211
237 - 255
267 — 286
303 - 324
342 - 363
375 -390

Locus in
HPV CP8034
92 - 106
94 - 113
97 - 118
105-124
106 — 125
110 - 129
189 - 211
237 - 255
267 — 292
303 - 324
342 - 363
375 -390



. 10%#& ()-h ; 10%#& ()-h ; 10%#& ()-h ; 10%#& ()-h ;

10%#& ()-]_ gnqdeNA4/K m.8 h ; 10%#& ()-h ; 10%#& ()-h ; 10%#& ()-h ;

10%#& ()-h 10%#& ()-h ; 10%#& ()-xy{tT4ANA4/h ; 10%#& ()-h ;

10%#& ()-h ; 10%#& ()-h ; 10%#& ()-h ; 10%#& ()- /K L8 SZSQNM/ hog3

10%#& ()-h ; 10%#& ()-h ; 10%#& ()-h ; 10%#& ()-/K nL8 8h

10%-#& ()-sS3NA4/ h ; 10%#& ()-h ; 10%#&. ()-h 10%-#& () -1 K_ M8 h

igg;vﬁi 8HEV L1]£E/§#A8F0(3)99q§3NA4/ h : 10%#& ()-h ; 10%#& ()-/K n8 h ;
Sequence 5 -->3 Locus in

No. HPV L1AE5
MAES501 ATCTACTGCAACTACTAATC 69 — 88
MAE502 CTGCAACTACTAATC 74 — 88
MAES503 CTGCAACTACTAATCCAGTT 74 - 93
MAE504 ACTACTAATCCAGTTCCATCTA 79 -100
MAE505 CTAATCCAGTTCCATCTATA 83 -102
MAES506 CTATATATGAACCTTCTAAA 98 — 117
MAES507 TAAAATTACACTTACTACTGATG 177 - 199
MAES08 TCCTACTATTTTAGATAGT 225 - 243
MAES09 TGTTAGTCCTCCCCCATCTGCTAGCT 255 - 280
MAES10 ATATAGGTTTTTACAGTCATCT 291 - 312
MAE511 GGATGTGGTTGTTCCACAA 330 - 348
HPV MM4 U12488
Sequence 5 >3 Locus in
No. HPV MM4

MM401 CTGCTGTTACTCAATCTGTT 92 — 111
MM402 TGCTGTTACTCAATC 93 - 107
MM403 GTTACTCAATCTGTTGCACA 97 - 116
MM404 TGCACAAACATTTACTCCAG 111 - 130
MM405 TTACTCAATCTGTTGCACAAAC 98 - 119
MM406 AAACATTTACTCCAGCAAAC 116 — 135
MM407 TAAAATCACTTTAACTACTGAAA 195 - 217
MM408 TTCTACAATTTTAGAACAG 243 - 261
MM409 ATTAACCTTGCCCCCCTCAGCTAGTT 273 - 298
MM410 CTATCGATTTGTAAAAAATGCA 309 - 330
MM411 GGACAGTCCTCCACAGGCT 348 — 366

HPV MM7 U12489
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. 10%#& ()-h ; 10%#& ()-CBNA4/h ; 10%#& ()-/K L8 h ; 10%#& ()-h ;
10%#& ()-h ; 10%#& ()-h ; 10%#& ()- /NA4/ K ni8 h ; 10%#& ()-h ;
10%#& ()-h ; 10%#& ()-h ; 10%#& ()-h ; 10%#& ()- X pa ws sl us
109%-#& ()-  sy#S 10%#& ()- S!S 10%#& ()-3 sS 10%#& ()- '
10%-#& () - p(k|[ NA4/K_'s 1"10%#& ()-3 s,/S 10%#& ()-4 s9- @ 10%#& ()-3

S F+s10%#& ()- SS)mLO%#& ()- ss° ' "10%#& ()- B| [ NA4/ 10~#10~#10~# sy:
10%#&' () - e#& ()-3 s 7MLO% %,_3 S5S 10%-#& () -3 S&3@:.10%#& () -
0j | [: NAd/ 102 ?’%w & ()- s SlO‘Vg(gi - yy&1098 x' 3 & ()':&i‘@"]'

yy&10%' & () - N y&10% x' & ()- s% 10%< & ()- Goz|[: NA4 LOHP\OMMPK' & () -
109%" & 09 o' & ()- s& S 109%' & f#S

10% é ()()PM'thJf é%@gécﬁd’)@i&\@ég& & 8 <81 10%<(X& (§)933 33@@

109" & 1 #$984| 0bUA/

o 100k () MNG02) HEIGEPACISRETINTEA) L noise (1o sz Shaddd().-

SY" - 1094 #&MWM708 TGYBACAHCAGCOTAKERGAAT > 109%& ()- sS1OB&&16)-- s

MM704 CTACACAGGCTAATGAATACAC 98 - 119
MM705 ATGAATACACAGCCTCTAAC 110 - 129
MM706 CAAAATACATCTTACCCCTGAAA 189 — 211
MM707 TGAACATTTATTGGATGAG 237 - 255
MM708 CGTGTTACCACCTCCTTCCACCAGCC 267 — 292
MM709 CTATCGCTATCTGCAGTCCCGT 303 — 324
MM710 GGGTCCTTCCGCCCCTGCCCCT 342 — 363
MM711 TTATGATGGCCTTGTA 375 -390

HPV MM8 U12490

Sequence 5->3 Locus in
No. HPV MM8
MM801 TGCTACCAACACCGA 93 ~107
MM802 CTACCAACACCGAATCAGAA 95 -114
MM803 CCAACACCGAATCAGAATATAA 98 -119
MM804 CAGAATATAAACCTACCAAT 110 - 129
MM805 TAAGGTCCGTCTGACTCCAGAGG 189 — 211
MM806 TGACTCCTTATTAGATGAG 237 - 255
MM807 TGTTGTGCCCCCTCCCTCCACAAGTT 267 - 292
MM808 CTATAGGTACTTGCAGTCTCGC 303 - 324
MM809 GGGGGCCGCCGCCGCCAAGCCT 342 — 363
MM810 TTATGCTGGCATGTCC 375 -390

wherein said first oligonucleotide is one selected from a sequence group
consisting of sequences listed above corresponding to said first subtype of
human papilloma virus and a complementary sequence thereof, and said

second oligonucleotide is one selected from a sequence group consisting of
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109R & ()- S 109RI & ()- S 109! & () -
TATGAGTTTT TGGGAGGTTA ACTTAAAAGA AAAGTTTTCA AGTGAATTA

409

HPV 16 6602 — 7013/412 bp

CATTTGTTGG GGTAACCAAC TATTTGTTAC TGTTGTTGAT ACTACACGCA
GTACAAATAT 60

GTCATTATGT GCTGCCATAT CTACTTCAGA AACTACATAT AAAAATACTA
ACTTTAAGGA 120

GTACCTACGA CATGGGGAGG AATATGATTT ACAGTTTATT TTTCAACTGT
GCAAAATAAC 180

CTTAACTGCA GACGTTATGA CATACATACA TTCTATGAAT TCCACTATTT
TGGAGGACTG 240

GAATTTTGGT CTACAACCTC CCCCAGGAGG CACACTAGAA GATACTTATA
GGTTTGTAAC 300

CCAGGCAATT GCTTGTCAAA AACATACACC TCCAGCACCT AAAGAAGATG
ATCCCCTTAA 360

AAAATACACT TTTTGGGAAG TAAATTTAAA GGAAAAGTTT TCTGCAGACC
TA 412

HPV 18 6578 — 6992/415 bp

TGTTTGCTGG CATAATCAAT TATTTGTTAC TGTGGTAGAT ACCACTCCCA
GTACCAATTT 60

AACAATATGT GCTTCTACAC AGTCTCCTGT ACCTGGGCAA TATGATGCTA
CCAAATTTAA 120
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109% & ()-sf 10% & ()-sf 10% & ()-s'S fg40% & ()-s"=l eE+f 10% & ()-f
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* 10%& ()- S)110%W & ()-f 10% & ()-s'Sf 10%W& ()-siK/* 109 & ()- 'S *
108 & ()- * 10%& ()- * 108 & ()- 'S * 10%W& ()- | eE/* 10%& * 10% & ()-
£ 10%& ()- * 108 & ()- 'S -* 10%& ()- * 10B& ()- ! " (=1 J PehL*
108 & ()- * 10%& ()- 'S * 108 & ()- * 109 & ()- * 10% & ()- 23 ®AY 2003

ATTTTAAAGA 120

GTATTTAAGA CATGGTGAGG AATTTGATTT ACAATTTATA TTTCAGTTAT
GCAAAATAAC 180

ATTATCTGCA GACATAATGA CATATATTCA CAGTATGAAT CCTGCTATTT
TGGAAGATTG 240

GAATTTTGGA TTGACCACAC CTCCCTCAGG TTCTTTGGAG GATACCTATA
GGTTTGTCAC 300

CTCACAGGCC ATTACATGTC AAAAAACTGC CCCCCAAAAG CCCAAGGAAG
ATCCATTTAA 360

AGATTATGTA TTTTGGGAGG TTAATTTAAA AGAAAAGTTT TCTGCAGATT TA
412

HPV 32 6837 — 7245/409 bp

TATATGTTGG GGTAATCAAG TGTTTCTAAC TGTTGTGGAT ACTACCCGTA
GTACTAACAT 60

GACTGTGTGT GCTACTGTAA CAACTGAAGA CACATACAAG TCTACTAACT
TTAAGGAATA 120

TCTACGCCAT GCAGAGGAAT ATGATATACA GTTTATATTT CAATTGTGCA
AAATTACATT 180

ATCTGTAGAG GTTATGTCAT ATATCCACAC CATGAATCCT GACATACTAG
ACGATTGGAA 240

TGTTGGTGTA GCTCCACCGC CCTCTGGTAC TTTAGAAGAT AGTTATAGAT
TTGTGCAGTC 300

TCAGGCCATA CGATGTCAAG CTAAGGTAAC AGCACCTGAA AAAAAGGATC
CTTTTTCTGA 360

CTATTCATTT TGGGAAGTAA ATTTATCTGA AAAGTTTTCT AGTGATTTA
409

HPV 33 6559 — 6967/409 bp

TATTTGTTGG GGCAATCAGG TATTTGTTAC TGTGGTAGAT ACCACTCGCA
GTACTAATAT 60
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X eGH 104 & ()- 'S * 108 & ()- * 108 & ()- * 108 & ()- 'S * 108 & ()-
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109% & () - A=+ 109 fl

O 22 MAY 2003

GACTTTATGC ACACAAGTAA CTAGTGACAG TACATATAAA AATGAAAATT
TTAAAGAATA 120

TATAAGACAT GTTGAAGAAT ATGATCTACA GTTTGTTTTT CAACTATGCA
AAGTTACCTT 180

AACTGCAGAA GTTATGACAT ATATTCATGC TATGAATCCA GATATTTTAG
AAGATTGGCA 240

ATTTGGTTTA ACACCTCCTC CATCTGCTAG TTTACAGGAT ACCTATAGGT
TTGTTACCTC 300

TCAGGCTATT ACGTGTCAAA AAACAGTACC TCCAAAGGAA AAGGAAGACC
CCTTAGGTAA 360

ATATACATTT TGGGAAGTGG ATTTAAAGGA AAAATTTTCA GCAGATTTA
409

HPV 35 6542 — 6953/412 bp

TATTTGTTGG AGTAACCAAT TGTTTGTTAC TGTAGTTGAT ACAACCCGTA
GTACAAATAT 60

GTCTGTGTGT TCTGCTGTGT CTTCTAGTGA CAGTACATAT AAAAATGACA
ATTTTAAGGA 120

ATATTTAAGG CATGGTGAAG AATATGATTT ACAGTTTATT TTTCAGTTAT
GTAAAATAAC 180

ACTAACAGCA GATGTTATGA CATATATTCA TAGTATGAAC CCGTCCATTT
TAGAGGATTG 240

GAATTTTGGC CTTACACCAC CGCCTTCTGG TACCTTAGAG GACACATATC
GCTATGTAAC 300

ATCACAGGCT GTAACTTGTC AAAAACCCAG TGCACCAAAA CCTAAAGATG
ATCCATTAAA 360

AAATTATACT TTTTGGGAGG TTGATTTAAA GGAAAAGTTT TCTGCAGACT TA
412

HPV 37 6711 —7125/415 bp
CATTTTATGG GGTAATCAAA TGTTTATCAC AGTTGCTGAT AATACACGGA
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109% & ()- "& 109 & ()-'10!'10!&10! ; 10% & ()-* 10% & ()- 'S

aE) 10% & ()-10% & ()-' F 10% & ()-10% & ()-10% & () -

T109% & ()-eG+10% & ()-' F10% & ()-10% & ()-10% & ()-' F10% & () -

,eE+109% & ()-10% & ()-109% & ()-10% & ()-' F-109% & ()-10% & ()g 2- hL, 10%
!&'()-10%&'()-'Flo%&'()-10%&'()-10%&'()-'FseG+10%&'()-'Flo%&z%-m%&
'()-109% & ()-' F109% & ()-eE+10% & ()-10% & ()-10% & ()-10% & ()-' F-10% & () -

109 & () - v hLAh09% & ()-10% & ()-' F109% & ()-10% & ()-10% & ()-' FD P
QR d mv@%ﬁ?%ﬁg 1 g%&' ()-i#& 10% & ()-i
s$, 10% & TICTAVERGT)GTEITRAL TG-ACAATGGCEA/ABTIACKGAA TATNATFRCITA & () - i #&

L0 & O ARRCAEPENE ~b! #& 10% & O
AGAATACCTA AGACATGTTG AAGAATACCA GCTTTCAATT ATTTTACAAC
TTTGTAAAGT 180
TCCTTTAAAG GCTGAGGTTT TAACTCAGAT AAATGCAATG AATTCTGGTA
TATTGGAAGA 240
GTGGCAATTA GGATTTGTAC CTACTCCAGA TAATTCAGTA CATGACCTTT
ATAGGTACAT 300
TAATTCAAAG GCTACCAAGT GTCCTGATGC AGTTGTTGAA AAAGAAAAGG
AAGATCCCTT 360
TGCAAAATAT ACATTTTGGA ATGTAGATTT AACTGAAAAA TTATCATTGG
ATTTA 415

HPV 39 6605 — 7019/415 bp

TATATGTTGG CATAATCAAT TATTTCTTAC TGTTGTGGAC ACTACCCGTA
GTACCAACTT 60

TACATTATCT ACCTCTATAG AGTCTTCCAT ACCTTCTACA TATGATCCTT
CTAAGTTTAA 120

GGAATATACC AGGCACGTGG AGGAGTATGA TTTACAATTT ATATTTCAAC
TGTGTACTGT 180

CACATTAACA ACTGATGTTA TGTCTTATAT TCACACTATG AATTCCTCTA
TATTGGACAA 240

TTGGAATTTT GCTGTAGCTC CTCCACCATC TGCCAGTTTG GTAGACACTT
ACAGATACCT 300

ACAGTCTGCA GCCATTACAT GTCAAAAGGA TGCTCCAGCA CCTGAAAAGA
AAGATCCATA 360

TGACGGTCTA AAGTTTTGGA ATGTTGACTT AAGGGAAAAG TTTAGTTTGG
AACTT 415

HPV 42 6802-7210/409 bp
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eE/ #& 10% & #& 109 & ()-i#& 10% & ()-i#& 10% & ()-i' N -#& 10% & ()-i#&
109 & () -i hL, #& 1008 & ()-i#& 109 & ()-i' N #& 109 & ()-i#& 10% & ()-i#&
T09% & ()-i' N ()/FRSYeG+H#& 109 & ()-i' N #& 10% & () -i #& 10%@&)-&#5@ _
109% & ()-i' N #& 10% & ()-i Ynz{eE+#& 10% & ()-#& 109 & ()-i #& 10 i #s
109 & ()-i' N -#& 109 & ()-i#8& 10% & ()-ihL, #& 10% & ()-i#& 10% & ()-i' N #&
10% & ()-i#8& 109 & ()-i#8& 100 & ()-i' N $%ReG #& 10% & ()-i' N #&

1098 & 14

Tos & ()1 Jéﬁi/* Pl SARATEREE TATTHMASGRY “?f*%?ﬁ% APOT%@&W

109 & () -GTAGTASCATLO%® ()-4 10% & ()-4 10% & ()-'S 4 10% & (

1098 & 4
T0% & 8 éf%@ﬁ”r%é“oéz%%géaﬁ%ﬁﬁaﬁ qfi“ré‘?é‘eiéég%ﬁrﬁféﬁé&yé@%ﬁ&( Hos

*78>S " f e GOUWMEA ) 426 4 10% & ()-4 10% & ()-4 10% & ()-
109 & () - f ~eE+4 1048 & ()-4 109 & ()-4 109% & ()-4 10% & () - s 4 10% & ()-4
1098 & ()-ThTIJ'Ad!-\GA%P&' GDTASAB%T(ATGBT@TM&&TG)TMATG%@AATTGTIH% & ()-'S

$017e6+4% 0% & ()-4 108 & ()-4 10%& ()-'S 4

10% & () {EéEh 1%4& ()-5% 10% & ()- ":10% & ()-4 10%& ()-'S -4

109 & () A@A@WST&GAA@TTM@T@?\TWW&GACA& TG AACCCISAABKTATIAG @ -s$ 10%
& ()-s$ 10% & % [ J*s$ 10% & ()-s$ 10% & ()-s$ 10% & ()-'a s$ 10% & () -s$

10%& () -ARCHEH GCAA " 1A40s$ 10% & ()-s$ 10% & ()-'a s$ 10% & ()-s$ 10%

Ton & () 14 LAl L QG APRACCRT T AR ARCTR A eR AT RO o5

&()-'a mmm&m $9010% & ()-hL, s$ 10% & ()-s$ 10% & ()-'a s$ 10%
s$ 10% & (

*+1eGt 10% &' $ 10% 0%
53 ABARGGTALT 9@%@9@«@G@@@%M@kﬁf#é@@@%d\w@%&& - ss
& % & $ 10%& V. ~NEXK>s$ 10% 10% & 10%
: ()OQXT@}ST?’?A%& ) Lo & (??XnN@;( 10% & ()@ 109K & 8 109%
i @CTTLW@ AT TG Ao GTAA ATTTBTR T A PANG FTTTOTHAGT GATTTAOYK

& ()-
& ()-
10
&)
& () 10% & ()- 109% & ()- 10% & ()--' @ )*0eG+> 10% & ()-' @

409

HPV 43 21-435/415 bp

CATTTGTTTT GGGAATCAGT TGTTTGTTAC AGTGGTAGAT ACCACTCGTA
GTACAAACTT 60

GACGTTATGT GCCTCTACTG ACCCTACTGT GCCCAGTACA TATGACAATG
CAAAGTTTAA 120

GGAATACTTG CGGCATGTGG AAGAATATGA TCTGCAGTTT ATATTTCAAT
TATGCATAAT 180

AACGCTAAAC CCAGAGGTTA TGACATATAT TCATACTATG GATCCCACAT
TATTAGAGGA 240

CTGGAATTTT GGTGTGTCCC CACCTGCCTC TGCTTCTTTG GAAGATACTT
ATCGCTTTTT 300

GTCTAACAAG GCCATTGCAT GTCAAAAAAA TGCTCCCCCA AAGGAACGGG
AGGATCCCTA 360

TAAAAAGTAT ACATTTTGGG ATATAAATCT TACAGAAAAG TTTTCTGCAC
AACTT 415
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& ()- 10% & ()-'@ 10% & ()-OEOPVnxeE+> 10% & ()-
109% & ()- 109% & ()- 10% & ()-' 10% & ()-  10% & ()-xyhL, > 10%
&()- 10% & ()-'@ 10% & ()- 10% & ()- 109% & ()- g;é ;(00/«
& ()- 109 & ()- 10% & ()- 10% & ()-' @ 109% & ()- MA
& (Y- 10% & ()- 109% & ()- 10% & ()-' @- 10% & ()- 109%
& ()-89: KTAgf F+> 10% & ()-" 10% & ()-" 10% & ()-" 10% & ()- L!110% & ()-

%0%( & ()HFI’\}@4%E| m%{ﬁw S)é?/é%%b%%' 10% & ()-'"N" 10% & ()-" 10% & ()-"

0% & () & ()-" 10% & ()-" 10% & ()-('N " 10%
& () - eE+TATIUW BI G5 CGHRABCABT TADPPGTTAC TGUVEFAGAT NCTACOOGIA() - " 10%
& ()- +78>VhL > ch)%q&l\é& " 10%& ()-'N" 10%& ()-" 10% & ()-" 10% & ()-' N
Vbci } eG+$ 10% & ()-" 10% & ()-" 10%&() " 10% & () - eE+>"

Took & () QA‘%Z’%TE%T CEIBGGHOA SAPAGTEESS TECS W&?@TATMA%M% ke
1835"’2 %;)%&A)\TAWAAO 120 ; 10% & ()-" 10% &(() (y 10%;& ()-?2M |1283,}E)e|6+
Tooe & () CGARTAGATS é@M%&%% %heaé&ﬁ% CTEAEARET AT AR & )

10%&()71 Jg?ﬁ/%-r}(\j- dO% & ()-'S -1 10% & ()-! 10% & ()-0hL,! 10% & ()-!
10% & ()-89 G800k (160 10%&() | 10% & ()-'S 0<=C ghneG+ 10% & ()-'S !
10% & () -TAQOVIBACG GQ@%@)’AAQ’ GGCOAT Q) TRAFACTATG AATGCTGOA R () -!

10% & () - ﬁlg% §A if' 10%&() | 10%& ()-hL,! 10%& ()-! 10%& ()-
10% & () - (e %’;A 0% & ()-'S 9%423eG! 10%& ()-'S ! 10%& ()-! 10%
& ()-! 1Q§’¢@G(A)AC$TT G@%T&‘GTCG@GG&E@EHAAAQ%C&MO)CTUA GA%@ACA{\A& [!

109 & ()-[! 10% & ()-[! 10% & () - 0%&() cj kqeGH[! 109 & ()
0%&() CASIRNEG [30010%&() S[! 108 & ()-eE+[! 10% & ()-[!

03 (14t ook g A ST Atk

#/063 eﬂC@GAG(D@@&TA()SBS[' 10% & ()-[! 109 & ()-[! 1098 & ()-"S [!

&) 0 11“e%@%%@ﬁﬁﬂ#@é%@%ﬁ?@éM@Qr/‘%()afwg{q‘A&%O‘%f‘@({:yAéTé

109 & 04 & S $%eG [ 10%& ()-'S [! 10% & | 109 & !
1098 & 8 A{%T?% 10%(4)82-5() &7: : <= 53] vV6[ ! 10Y10%E& () - Yl(()g/éc[& () - O-l
f#-10% & ()-10! 10! 10!

HPV 45 6582 — 6996/415 bp

TATTTGTTGG CATAATCAGT TGTTTGTTAC TGTAGTGGAC ACTACCCGCA
GTACTAATTT 60

AACATTATGT GCCTCTACAC AAAATCCTGT GCCAAGTACA TATGACCCTA
CTAAGTTTAA 120

GCAGTATAGT AGACATGTGG AGGAATATGA TTTACAGTTT ATTTTTCAGT
TGTGCACTAT 180

TACTTTAACT GCAGAGGTTA TGTCATATAT CCATAGTATG AATAGTAGTA
TATTAGAAAA 240

TTGGAATTTT GGTGTCCCTC CACCACCTAC TACAAGTTTG GTGGATACAT
ATCGTTTTGT 300

GCAATCAGTT GCTGTTACCT GTCAAAAGGA TACTACACCT CCAGAAAAGC
AGGATCCATA 360

TGATAAATTA AAGTTTTGGA CTGTTGACCT AAAGGAAAAATTTTCCTCCG
ATTTG 415

10% & ()- 109%

68



109 & () -

7109 & ()-]fgkl stzi K/ 6Y10% & () - - FYlO%&()--YlO%&()--YlO%&()-- FY1094
& ()--zeE/ 6Y10% & Y10% & ()--Y10% & ()--Y10% & ()--' F- Y10% & 3 MAY Y2094 & () -
-hL, 6Y10% & ()--Y10% & ()--' FY10% & ()--Y10% & ()--Y10% & ()--'F, 892eG+6Y10
% & ()--' FY10% & ()--Y10% & ()--Y10% & ()--' FYL0% & () - - ?T ageE+6Y10% & () -
Y10% & ()--Y10% & ()--Y10% & ()--'F-Y10% & ()--Y10% & ()--hL, 6Y10% & ()-- Y1
0% & ()--' FY10% & ()--Y10% & ()--Y10% & ()--'F

eG+6Y10% & ()--' FY10% & ()--Y10% & ()--Y10% & ()--' FY10% & () - - %423CLeE+6Y1
0% & () - HPUHBE () - 6486 —6897/412 bp

10% & () CABGCTHEC SACARIEEAG TIRIAETAR ¢ TRFo EssbAGTAGEAGAR) -
109% & ()G gAQ%r&ﬁ) ()%10%& ()- 109 & ()-hL, 10% & ()- 109% & ()

10% & ( CT10% & ()-'S )56<eGH 10% & ()-'S  10% & ()- 10%&'()-
10% & ()AA&;:TAD%@C(AC:EQGGA@EG COBRAGOTTTOOCEAACATIMAC TECARYE/A: ()-' S -

109 & 0% & ()- 10%& ()-'S 10% & ()- 10% & ()-
10%&8A8§PE/AE§AM&1(ZJO S (1%)%&() (1%)%&() 10%53&() 0
109 & () -ATATATRAGG BRFEGEGAABAGTArGAKI R édA)ATmO%ﬁTﬁCAﬁTTATO% & ()-

109 & ()- RSTehi ] Kxxk*= 1098 "109 & ()- 10! 101 10! ; 109 & ()- 7109 & () -
10% & () GEAABATEAC 180

10v. 10% & (PARINGAC RGN GTINTTIAGA GRERAP ARG o i
10F9Y: 10%1&’3AA@4(§:|3@6 &40 -FOY: 10X & ()-Y:10% & () - F9 ! 6 7 =uUVv\ pX<:

10Y: 109% & -F9Y: 1098 & ()-Y:10% & -F9Y: 109% &/_f_%‘ (S%
SW= 10v-Q myzsA TG L TRPECTCS TH6 T O GAG GAT @@J&A

xX@ 10F Ggﬁ% ME& ()-FIY: 108 & ()-Y:10% & ()-F9 F1&1-1cK =s$
10% a& ?? 0% -s$ 10% a& ()- 10% a& ()-
109&' () - MARYTGEAGET 'ABIU\(BCYKZIT C AASABSHAC TRETELAQGACIETIAACKRCAL s$

ig‘o’g gi 8 @@ﬁ%é&ﬁ& é% s$ 10% a& ()-ulvi]rrrrn xx@cs$s$ 10%1 a& ()-s$

a& ()-s$ ARARTATAAN ?ﬁrﬁ@%@@ﬁe @TG&#WRA@GAACGATTT ¢CTTErAft¥ﬂFF$$\$ 10%
a& ()-s$ 10% a& () s$ 10% a& ()-s$ 10% a& (

a& ()-E'PM2'c"d"j"{"]|"xX@s$s$ 10% a& ()-s$ 10%1 a& () s$ 10% a& ()-s$

HPV 52 6623 — 7031/409 bp

CATATGTTGG GGCAATCAGT TGTTTGTCAC AGTTGTGGAT ACCACTCGTA
GCACTAACAT 60

GACTTTATGT GCTGAGGTTA AAAAGGAAAG CACATATAAA AATGAAAATT
TTAAGGAATA 120

CCTTCGTCAT GGCGAGGAAT TTGATTTACA ATTTATTTTT CAATTGTGCA
AAATTACATT 180

AACAGCTGAT GTTATGACAT ACATTCATAA GATGGATGCC ACTATTTTAG
AGGACTGGCA 240

ATTTGGCCTT ACCCCACCAC CGTCTGCATC TTTGGAGGAC ACATACAGAT
TTGTCACTTC 300

TACTGCTATA ACTTGTCAAA AAAACACACC ACCTAAAGGA AAGGAAGATC
CTTTAAAGGA 360

CTATATGTTT TGGGAGGTGG ATTTAAAAGA AAAGTTTTCT GCAGATTTA
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'()-'S  10% & ()- 10% & ()- 10%&'()-'8($4$5$;$P$\$]$c$2e VAY 2®3

'S 10% & ()- 10%& ()- 10% & ()-('S 10% & ()-cHx$$$$$$eE+=  10%
- 10% & ()- 10% & ()- 10% & ()-'S - 10%& ()- 10%

(
(
' (
' (
(

$SSSHESSNL, = 10% & ()- 10% & ()-'S 10% & ()- 10% & ()- 10%
'S $ORAEG% %R%GH= 10% & ()-'S

Ro R0 Ro Qo Ro

HPV 53 6614 — 7022/409 bp

CATCTGTTGG AACAATCAGT TATTTGTAAC TGTTGTGGAT ACCACCAGGA
ATACAAACAT 60

GACTCTTTCC GCAACCACAC AGTCTATGTC TACATATAAT TCAAAGCAAA
TTAAACAGTA 120

TGTTAGACAT GCAGAGGAAT ATGAATTACA ATTTGTGTTT CAACTATGTA
AAATATCCCT 180

GTCTGCTGAG GTTATGGCCT ATTTACATAC TATGAATTCT ACCTTACTGG
AAGACTGGAA 240

TATAGGTTTG TCGCCTCCTG TTGCCACTAG CTTAGAGGAC AAATACAGAT
ATGTGAAAAG 300

TGCAGCTATA ACCTGTCAAA AGGATCAGCC CCCTCCTGAA AAGCAGGACC
CACTATCTAA 360

ATATAAATTT TGGGAGGTCA ATTTGCAAAA CAGTTTTTCT GCTGATTTG
409

HPV 54 6561 — 6972/412 bp

TATTTGTTGG GGCAATCAGG TGTTTTTAAC AGTTGTAGAT ACCACCCGTA
GTACTAACCT 60

AACATTGTGT GCTACAGCAT CCACGCAGGA TAGCTTTAAT AATTCTGACT
TTAGGGAGTA 120

TATTAGACAT GTGGAGGAAT ATGATTTACA GTTTATATTT CAGTTATGTA
CCATAACCCT 180

TACAGCAGAT GTTATGGCCT ATATTCATGG AATGAATCCC ACTATTCTAG
AGGACTGGAA 240

CTTTGGTATA ACCCCCCCAG CTACAAGTAG TTTGGAGGAC ACATATAGGT
TTGTACAGTC 300

ACAGGCCATT GCATGTCAAA AGAATAATGC CCCTGCAAAG GAAAAGGAGG
ATCCTTACAG 360
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10% & ()- 10% &

10% & () - & (
'()- 10%& ()- 10% & (
10 ) -

) - 10% & () - 2% UPRIXUWREH=  10% & () -
10% & ) -

s- 10% & () - 10% & () - 9008080BAL, = 10%

& ()- %& ()-'S 10% & ( 10% & ()-  10% & ()-"S 0 eG— 10%
&()-'S  10%&()- 10%& ()- 10%& ()-'S 10%& ()- SMBY 2808) $
108 & ()--$ 108& ()-'f '$ 10% & ()-$ 10% & ()- $10%&()

110% & () - (& &086EFESATEZECGHS 10%&()- f $10%& ()-$ 10%& ()-$

109% & ' 4 LORB & $
10% & () 1 - ARCRARR FATSHRESTT s
109% & () -M210% & ()-$ 10%W & ()-'f &&&&' '’ % eG+$ 10%&()- f $ 10%8& ()-$
10% & ()-$ 10%& ()-'f $ 1048& ()-%@L'MS j'v' eE+$ 1048 & ()-$ 10% & ()-$
109 & ()-$ 108& ()-'f -$ 10% & ()-$ 1006& ()-v'w}' ' " hM ™ 7' 10% & ()-$
10% & 09% $ 10W& ()-'f ' 6) HvU4 ' 10% & () -
Y10% &(%) '£V$5551 86 %géW“‘%E@ R 101 10! 18 . 10% &'()-%‘DFD)**C+V\71-+|[Z\(/{J4

TIL! 10% I@ATTTGMG@%@TANCAMWAHRGUAO TGUAGIAGAT AICTLGTAG AN

9! 910% Sv )&&; +++++++++ V6 &l0% & ()-&l0% & ()- 109 & () -

#3- 10%&‘% GG 10%&() +

K 68@&@%&% x&&@@m;\@mwma; BHAPATEAT COKSTRARAC) - . 4,
DT\, eE/ 6&ML0% & &MIO% & () - &LO% & () - &TL0% & () -* Yk- &mLO% & ()-&mm%&

() \, ], d, HTAATCAGTAGN1@% & () &M% & () ' YK&L0% & () - &ml0% & () - &mil0% & (

s o D O e e L N

ocyci & () AA,&TTA@rETL gabL G&mm% & ()-&mo% & () - Yk&mlO% & () &M% & () - &

mLOY% & ( Q-T-y----- 0%&(‘% YK&nLO% & ()= &ILQ% & () < &nL0% & ()
T et OB HCAGAE CTad G oh &0 TACATASIALCAATCET RACETRCTGE
10984 & mL0% & &nTLO% & ()--------- | +6' Y !
10%&8Aé§’%%/§6%2§)%0&10m&8 tl 10f(>/a)%&()-‘! I100/%&()--

. 7. QTATTGGBIPRA ZCOCCGCCAG TGGCCACCAG CCTAGAAGAT AAATATAGAT
ATGTTAGAAG 300
CACAGCTATA ACATGTCAAC GGGAACAGCC ACCAACAGAA AAACAGGACC
CATTAGCTAA 360
ATATAAATTT TGGGATGTTA ACTTACAGGA CAGTTTTTCT ACAGACCTGG
ATCAATTTC 419

HPV 58 6608 — 7016/409 bp

CATTTGCTGG GGCAATCAGT TATTTGTTAC CGTGGTTGAT ACCACTCGTA
GCACTAATAT 60

GACATTATGC ACTGAAGTAA CTAAGGAAGG TACATATAAA AATGATAATT
TTAAGGAATA 120

TGTACGTCAT GTTGAAGAAT ATGACTTACA GTTTGTTTTT CAGCTTTGCA
AAATTACACT 180

AACTGCAGAG ATAATGACAT ATATACATAC TATGGATTCC AATATTTTGG
AGGACTGGCA 240

ATTTGGTTTA ACACCTCCTC CGTCTGCCAG TTTACAGGAC ACATATAGAT
TTGTTACCTC 300

CCAGGCTATT ACTTGCCAAA AAACAGCACC CCCTAAAGAA AAGGAAGATC
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100/(%&() 110986 & ()-' Y ! 10086& ()-0! 10986 & ()- !

10086 & ()-@A G\.e.f 1. hL, "1 10086& ()- ! 10%86& ()-'Y'! 100 &Ms&

10986 & ()- "1 10086& ()-' Yoo eGH ! 1098 & ()-'Y' ! 100/%&( 2003

10986 & ()-"! 10986 & () - ‘! 10986 & ()-...... JeE+ 1 1094 & () -

10986 & ()-"! 10986 & ()-'! 10986 & ()-'Y-! 10986 & ()- !

100/%&() 111101 (1. /I/hL 110986 & ()-"! 10986 & ()-' Y ! 10%%)&()-‘|

10986 & () ( YI/S/T/Z/q/{/|//eG+| 10986 & ()-' Y ! 10986 &

Tooss & (CATTARERA: (350 ¥ 0
ATATACTTTT TGGGAGGTTA ACTTAAAGGA AAAGTTTTCT GCAGATCTA

409

HPV 59 6571 — 6985/415 bp

TATATGTTGG CACAATCAAT TGTTTTTAAC AGTTGTAGAT ACTACTCGCA
GCACCAATCT 60

TTCTGTGTGT GCTTCTACTA CTTCTTCTAT TCCTAATGTA TACACACCTA
CCAGTTTTAA 120

AGAATATGCC AGACATGTGG AGGAATTTGA TTTGCAGTTT ATATTTCAAC
TGTGTAAAAT 180

AACATTAACT ACAGAGGTAA TGTCATACAT TCATAATATG AATACCACTA
TTTTGGAGGA 240

TTGGAATTTT GGTGTTACAC CACCTCCTAC TGCTAGTTTA GTTGACACAT
ACCGTTTTGT 300

TCAATCTGCT GCTGTAACTT GTCAAAAGGA CACCGCACCG CCAGTTAAAC
AGGACCCTTA 360

TGACAAACTA AAGTTTTGGC CTGTAGATCT TAAGGAAAGG TTTTCTGCAG
ATCTT 415

HPV 61 6732 — 7146/415 bp

TATTTGTTGG TTTAATGAAT TGTTTGTAAC CGTTGTGGAT ACCACCCGCA
GTACTAATTT 60

AACCATTTGT ACTGCTACAT CCCCCCCTGT ATCTGAATAT AAAGCCACAA
GCTTTAGGGA 120

ATATTTGCGC CATACAGAGG AGTTTGATTT GCAATTTATT TTTCAGTTAT
GTAAAATACA 180

TTTAACCCCT GAAATTATGG CCTACCTACA TAATATGAAT AAGGCCTTGT
TGGATGACTG 240

GAACTTTGGT GTGGTACCAC CACCCTCTAC CAGTTTAGAA GACACATATA
GGTTTTTGCA 300
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- 1"10986 & ()- 109 109%//////0 OnN.1 10988 & ()--1 1068k &Y )24
'Yl 10988 & ()--1 1098 & ()---1 1098 & ()-- 000)0203090NOhL, |

10988 & ()--1 10986& ()--''Yl 1098 & ()--1 10986 & ()--|
10988 & () - --' YNOWDX0A0uO~000eG+ 10986 & ()--'Yl 10986 & ()--1 10948 & ()--|

1096 & ()srcdhAd¥AF1ACRPEIRORBRAGER & 1dcTaecees

CCGCCCAAGG AGGATCGCTA 360
TGCCAAGTTA TCCTTTTGGA CTGTTGATTT ACGAGACAAG TTTTCCACTG
ATTTG 415

HPV 62 21 —429/409 bp

TATTTGTTGG TTTAATGAAC TGTTTGTTAC TGTGGTGGAT ACTACCAGAA
GTACTAATTT 60

TACTATTTGT ACCGCCTCCA CTGCTGCAGC AGAATACACG GCTACCAACT
TTAGGGAATT 120

TTTGCGACAC ACGGAGGAAT TTGATTTGCA ATTTATATTT CAATTGTGCA
AAATACAGTT 180

AACCCCCGAA ATTATGGCCT ACCTGCATAA TATGAACAAG GACCTTTTGG
ATGACTGGAA 240

CTTTGGGGTT TTACCTCCCC CTTCCACTAG TTTAGATGAG ACATATCACT
ATTTCGAGTC 300

TCGGGCTATT ACATGTCAAA GGGGGCTGCC TACCCGTCCC
AAGGTGGACC CGTATGCGCA 360

AATGACATTT TGGACTGTGG ATCTTAAGGA CAAGTTGTCT ACTGATTTG
409

HPV 66 6609 — 7017/409 bp

CATATGCTGG GGTAATCAGG TATTTGTTAC TGTTGTGGAT ACTACCAGAA
GCACCAACAT 60

GACTATTAAT GCAGCTAAAA GCACATTAAC TAAATATGAT GCCCGTGAAA
TCAATCAATA 120

CCTTCGCCAT GTGGAGGAAT ATGAACTACA GTTTGTGTTT CAACTTTGTA
AAATAACCTT 180

AACTGCAGAA GTTATGGCAT ATTTGCATAA TATGAATAAT ACTTTATTAG
ACGATTGGAA 240

TATTGGCTTA TCCCCACCAG TTGCAACTAG CTTAGAGGAT AAATATAGGT
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CACAGCTATT ACATGTCAGA GGGAACAGCC CCCTGCAGAA AAGCAGGATC
CCCTGGCTAA 360
ATATAAGTTT TGGGAAGTTA ATTTACAGGA CAGCTTTTCT GCAGACCTG

409

HPV 67 6584 — 6992/409 bp

TATATGCTGG GGTAATCAAA TATTTGTTAC TGTTGTAGAC ACTACACGTA
GTACCAACAT 60

GACTTTATGT TCTGAGGAAA AATCAGAGGC TACATACAAA AATGAAAACT
TTAAGGAATA 120

CCTTAGACAT GTGGAAGAAT ATGATTTGCA GTTTATATTT CAGCTGTGCA
AAATATCCCT 180

TACTGCAAAT GTTATGCAAT ACATACACAC CATGAATCCA GATATATTAG
AGGACTGGCA 240

ATTTGGCCTT ACACCACCTC CTTCAGGTAA TTTACAGGAC ACATATAGAT
TTGTTACCTC 300

GCAGGCTATT ACCTGTCAAA AAACATCCCC TCCAACAGCA AAGGAAGATC
CTCTTAAAAA 360

GTACAGTTTT TGGGAAATCA ATTTAAAGGA AAAATTTTCT GCAGATTTA
409

HPV 68 2582 —2996/415 bp

TATTTGTTGG CATAATCAAT TATTTCTTAC TGTTGTGGAT ACCACTCGCA
GTACCAATTT 60

TACTTTGTCT ACTACTACTG AATCAGCTGT ACCAAATATT TATGATCCTA
ATAAATTTAA 120

GGAATATATT AGGCATGTTG AGGAATATGA TTTGCAATTT ATATTTCAGT
TGTGTACTAT 180

AACATTGTCC ACTGATGTAA TGTCCTATAT ACATACTATG AATCCTGCTA
TTTTGGATGA 240
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111109 &+ c ARG ETGTHEHE OTCCACCATC TGCTAGTCTT GTAGATACAT
ACCGCTATCT 300

GCAATCAGCA GCAATTACAT GTCAAAAAGA CGCCCCTGCA CCTACTAAAA
AGGATCCATA 360

TGATGGCTTA AACTTTTGGA ATGTAAATTT AAAGGAAAAG TTTAGTTCTG
AACTG 415

HPV 69 6509 ~ 6923/415 bp

CATTTGTTGG GGCAACCAAT TGTTTGTTAC TTGTGTAGAT ACTACCCGCA
GTACCAACCT 60

CACTATTAGT ACTGTATCTG CACAATCTGC ATCTGCCACT TTTAAACCAT
CAGATTATAA 120

GCAGTTTATA AGGCATGGTG AGGAATATGA ATTACAGTTT ATATTTCAAT
TGTGTAAAAT 180

TACTCTTACC ACTGATGTAA TGGCCTATAT CCATACAATG AATTCTACTA
TTTTGGAAAA 240

TTGGAATTTT GGCCTTACCT TGCCTCCTAC TGCTAGTTTG GAAGATGCAT
ATAGGTTTAT 300

TAAAAATTCA GCTACTACAT GTCAACGCGA TGCCCCTGCA CAGCCCAAGG
AGGATCCATT 360

TAGTAAATTA AAATTTTGGG ACGTTGATCT TAAAGAAAAG TTTTCTATTG
ATTTA 415

HPV 6 6743 — 7151/409 bp

TATTTGTTGG GGTAATCAAC TGTTTGTTAC TGTGGTAGAT ACCACACGCA
GTACCAACAT 60

GACATTATGT GCATCCGTAA CTACATCTTC CACATACACC AATTCTGATT
ATAAAGAGTA 120

CATGCGTCAT GTGGAAGAGT ATGATTTACA ATTTATTTTT CAATTATGTA
GCATTACATT 180

GTCTGCTGAA GTAATGGCCT ATATTCACAC AATGAATCCC TCTGTTTTGG

75



'f133333334i K+1 109 & ()- 'f1110% & ()- 110% & ()- 110% & ()- 'f1110% & ()-
4484° 41454t 4udj NO' £ 11 109 & () 110% & ()- 110% & ()- ' 11109 & ()-

1'109% & ()- udvAx4a{4|4}4~445~]<'f 10% & ()- "-10% & ()- 10! 10| 10! ;
109 & ()-110% & ()- 110% & ()- 5S555c66- 7| [ : < 110% & () -2 2 4% 2003 ) -
110% & ()- 110% & ()-2& 10% & ()-' ° 10% & ()--7g789*9099] [: ~] < f /110%
& ()-- /110% & ()-- /110% ()- 110% & ()-& 110% & ()-'

41 10%08& OA9XINR: V |10%&() 11109 () - ,109% & ()- 10!10!10! &
10%&(@/&@% 10% '3;‘ E%o [(VvT3 & 10%& ()-S & 10% & ()-S

& 109 (GBI TGO TA T%@@GW@)GAAATG@%A&: AT TAGALGAEIATCTATAGATL
109& 109% & ()-S & 109 & ()-S& & 1092 & ()-S & 10%
& ()- Ec} t@ff‘zigﬁé@ffﬁ @)%& ()()L #10% & () - :(3)10| 10! 10! ; 10(%& (O-& 11
10% & () AGC Gbé@%*r& A@C‘?@Rﬁﬁ?&ﬂ@@th@TCC%Aﬂ%@GAA&ﬂE’b@R@&T@ S

110% & ()-L !10% L& 11098 & 1 10%
FM 109& (@GEAWG@%&B@J S FM10% & ()-S FM 10% & ()-S& FM 109& ()- S

oo GRS OIS R MR AASH T Ao

| 10% & ()409 10% & ()-- ! 10% & ()-- 1 10%& ()--!! 10% () chCCCDbDD|[ bU4
110% & ()-S :110% & ()-S :110%0 & ()-S :110% & ()-S :110% & ()-S
. 110%g& () - SDD( EBEEEEEE| [ NA4 10! 10! 10! ; 10% & ()- 4 10% & ()- 4 10% & ()-
11 10%l& 1098 NA4 10 Y 110% & ()- Y 110% & () -
Y 1 100& E@Pé;\?q 100/656%8%9) §§§§’&'ﬁ(§’%” - #-10% & () - F2GLGGGHCH| [ : NAd 10
Y! 10%& ()CAY VT CITGES (OAT@AGGA%‘I&TG)I'T@WWA(I%’@T@G@@!A’IDWA(QA@BTA

Y 1109 ().- $Hﬁ%% d -410! ; 10% & ()- 6 10% & ()-f 6 10%&'()-f
Y! 10%& (‘%’ g & fJ) @Y! 10% & ()-@I11111+JglJa@10! [!110% & ()-- |!10%
& ()-- '48freret 6ddfdeddas AA@&G@&@&r%}Cé@G&'@IﬂN «’rA*ﬁK@@ﬁ:J:T)@HO'

s!109& ()-S's! 1098 ()-S sI10% & ()-S 1 100 8 & ()-- 1110%
& () - - K) LOMABSTTMAA @29 71 10% & () - s'lO%&() Ssl10%& ()-S

1 100 & SPPATATRGINEGHATEIER A pRTAYER RN AT oA O

10% & ()T@mmw@mroqm@vmlo 110% & ()-@! 10% ()- @ ! 10%& () -

'10%&6@ 11098 & | 1109 () - 00 PRPPP=Q) J@:umo L 10% ()- @

.10%& ()CASATINAG | SCAGAGRT T [ CI@%T&)@\ TAG& AATCCTGCAA
Q@W 10 s! 109& &&' ()-f s!109R&& ()-f s!109%& && ()-f

# 100/& &8 | M1 0%& () - Q<RRRSOSi S| [ : vU410 L"lO%&&& ()-@s! 10%&

&& ()-f SITOGRAAIRTE GGA@WA@C@CW{)‘A@@NW@&A@Gcr:Twl@V@GACACGT
&&' ()-fi SSS: TTTULI_Ll_ vU410 L!!10%&! &8 ()-@L!! 10%&) && ()-@L! ! 10982 && ()- @
LI 10& &&A M0%R01 &&' ()-@L!'! 10%&! && () - @MUIPUQURUSU_Uy Ulv U410

110980 9A?CAATEAGéR‘@é&Aﬁ‘AGtAﬁ‘ ETERARAEEA TGCTCCTACA CCTGAAAAAA
AGGATCCCTA 360
TGACGATTTA AAATTTTGGA ATGTTGATTT AAAGGAAAAG TTTAGTACAG
AACTA 415

HPV 72 6758 —7172/415 bp

CATCTGTTGG TTTAATGAGC TTTTTGTGAC AGTTGTAGAT ACTACTCGCA
GTACTAATGT 60

AACTATTTGT ACTGCCACAG CGTCCTCTGT ATCAGAATAT ACAGCTTCTA
ATTTTCGTGA 120

GTATCTTCGC CACACTGAGG AATTTGATTT GCAGTTTATA TTTCAACTGT
GTAAAATTCA 180
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TATGTAGTAT 180
TAAGTTAACT GCTGAGGTTA TGGCCTATAT TCATACTATG AATCCTACAG
TTTTAGAAGA 240
GTGGAACTTT GGGCTAACGC CTCCCCCCAA TGGTACTTTA GAAGACACCT
ACAGATATGT 300
GCAGTCCCAG GCTATTACAT GTCAAAAACC TACGCCTGAT AAAGCAAAGC
CCAATCCCTA 360
TGCAAATTTA AGTTTTTGGG AAGTTAATCT TAAGGAAAAG TTTTCTAGTG

AATTA 415

HPV 82 6536 — 6950/415 bp

CATTTGCTGG AATAATCAGC TTTTTATTAC TTGTGTTGAC ACTACTAAAA
GTACCAATTT 60

AACCATTAGC ACTGCTGTTA CTCCATCTGT TGCACAAACA TTTACTCCAG
CAAACTTTAA 120

GCAGTACATT AGGCATGGGG AAGAATATGA ATTGCAATTT ATATTTCAAT
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GTCCATCTGT GCTACCAAAA CTGTTGAGTC TACATATAAA GCCTCTAGTT
TCATGGAATA 120
TTTGAGACAT GGAGAAGAAT TTGATTTGCA ATTTATATTT CAACTATGTG
TTATTAATTT 180
AACAGCTGAA ATTATGGCCT ACTTACATCG CATGGATGCT ACATTACTGG
AGGACTGGAA 240
TTTTTGGTTC TTACCACCTC CTACTGCTAG TCTTGGTGAT ACCTACCGCT
TTTTACAGTC 300
TCAGGCCATA ACCTGTCAGA AAAACAGTCC TCCTCCTGCA GAAAAAAAGG
ACCCCTATGC 360
AGATCTTACA TTTTGGGAGG TGGATTTAAA GGAGCGGTTT TCACTAGAAT
TG 412

HPV CP8304 21 —-432/412 bp

TATTTGTTGG TTTAATGAAA TGTTTGTTAC AGTGGTGGAT ACTACCAGAA
GCACCAATTT 60

TACTATTTGC ACAGCTACAT CTGCTGCTGC AGAATACAAG GCCTCTAACT
TTAAGGAATT 120
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AGTTGGAATT 240

TTGGTGTTAG TCCTCCCCCA TCTGCTAGCT TAGTAGATAC ATATAGGTTT
TTACAGTCAT 300

CTGCCATTAC ATGTCAGAAG GATGTGGTTG TTCCACAAAA AAAGGATCCA
350

HPV MM4 21 —435/415 bp

CATTTGCTGG AATAATCAGC TTTTTATTAC TTGTGTTGAC ACTACTAGAA
GTACCAATTT 60

AACCATTAGC ACTGCTGTTA CTCAATCTGT TGCACAAACA TTTACTCCAG
CAAACTTTAA 120

GCAATACATT AGGCATGGGG AAGAATATGA ATTGCAATTT ATATTTCAAT
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TGTGTAAAAT 180

CACTTTAACT ACTGAAATTA TGGCTTACCT GCACACCATG GATTCTACAA
TTTTAGAACA 240

GTGGAATTTT GGATTAACCT TGCCCCCCTC AGCTAGTTTG GAGGATGCCT
ATCGATTTGT 300

AAAAAATGCA GCAACATCCT GTCACAAGGA CAGTCCTCCA CAGGCTAAAC
AAGACCCTTT 360

GGCAAAATAT AAATTTTGGA ATGTAGACCT TAAGGAACGC TTTTCTTTGG
ATTTG 415

HPV MM7 21 —432/412 bp

CATTTGTTGG TTTAATGAGT TATTTGTTAC AGTTGTAGAT ACTACCCGCA
GTACCAATAT 60

TACTATTTCA GCTGCTGCTA CACAGGCTAA TGAATACACA GCCTCTAACT
TTAAGGAATA 120

CCTCCGCCAC ACCGAGGAAT ATGACTTACA GGTTATATTG CAACTTTGCA
AAATACATCT 180

TACCCCTGAA ATTATGGCAT ACCTACATAG TATGAATGAA CATTTATTGG
ATGAGTGGAA 240

TTTTGGCGTG TTACCACCTC CTTCCACCAG CCTTGATGAT ACCTATCGCT
ATCTGCAGTC 300

CCGTGCTATT ACCTGCCAAA AGGGTCCTTC CGCCCCTGCC CCTAAAAAGG
ATCCTTATGA 360

TGGCCTTGTA TTTTGGGAGG TTGATTTAAA GGACAAACTA TCCACAGATT
TG 412

HPV MM8 21 -432/412 bp

TATATGCTGG TTTAATCAAT TGTTTGTCAC GGTGGTGGAT ACCACCCGCA
GCACCAATTT 60

TACTATTAGT GCTGCTACCA ACACCGAATC AGAATATAAA CCTACCAATT
TTAAGGAATA 120
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CCTAAGACAT GTGGAGGAAT ATGATTTGCA GTTTATATTC CAGTTGTGTA
AGGTCCGTCT 180

GACTCCAGAG GTCATGTCCT ATTTACATAC TATGAATGAC TCCTTATTAG
ATGAGTGGAA 240

TTTTGGTGTT GTGCCCCCTC CCTCCACAAG TTTAGATGAT ACCTATAGGT
ACTTGCAGTC 300

TCGCGCCATT ACTTGCCAAA AGGGGGCCGC CGCCGCCAAG
CCTAAGGAAG ATCCTTATGC 360

TGGCATGTCC TTTTGGGATG TAGATTTAAA GGACAAGTTT TCTACTGATT
TG 412

6. The method according to claim 5, wherein said DNA contained in said

sample is the product of polymerase chain reaction (PCR).

7. The method according to claim 5, wherein said DNA contained in said

sample has signaling substances labeled thereon.

8. The method according to claim 7, wherein said signaling substance is
biotin.
9. The method according to claim 8 further comprising a step of performing a

reaction of biotin and avidin-alkalinephosphatase.

10.  The method according to claim 7, wherein said signaling substances are

fluorescent substances.

11.  The method according to claim 10, wherein said fluorescent substance is
Cyanine 5.
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