
; e3ellmrXs"z6T1  METHOD AND DETECTOR FOR IDENTIFYING SUBTYPES OF HUMAN
PAPILLOMA VIRUSES FIELD OF THE INVENTION The present invention relates to a
method and a detector for detecting human papilloma viruses, and more
particularly to a method and a detector for simultaneously detecting and
identifying subtype of human papilloma viruses. BACKGROUND OF THE INVENTION
10 Cervical cancer is the most common cancer in women. The consorts 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. `    2 2 MAY 2003  1) 1.9% (37/1963) of the
women have abnormal cytological smears. 2) 12.7% (244/1926) of the women
with normal cytological smears but have HPV infection. 3) The HPV
prevalence in the women with abnormal cytological 



5 smears is 51.4% (19/37) and positively relative to the degree of the
abnormal cytological smears, wherein the incidence of abnormal non typical
squamous cells is 23 .1 %, the incidence of low abnormal epithelial . cells
is 41.7%, and the incidence of high abnormal epithelial cells is 75%. 4)
The subtypes of human papilloma viruses detected in the 10 specimens are
HPV 52, HPV 58, HPV 70, HPV 16, HPV 18, HPV 68, HPV 33, HPV 66, HPV 35, HPV
37, HPV 54, HPV 59, HPV 67, HPV 72, HPV 69, HPV 82, HPV 39, HPV 31, HPV 32,
HPV HLT7474-S, HPV 6, HPV CP8061, HPV 62, HPV CP8304, HPV 44, HPV 11, HPV
61, HPV 74, HPV 42 and HPV 43. 15 The conventional HPV detecting kits are
only used for detecting 18 subtypes 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. 2   2 2 MAY
2t103 In order to overcome the foresaid drawbacks of the conventional HPV
detecting kits, the present invention provides a method and a detector for
simultaneously detecting and identifying subtypes of human papilloma
viruses contained in a sample. 5 SUMMARY OF THE INVENTION It is therefore
an object of the present invention to provide a detector for simultaneously
detecting and identifying subtypes of human papilloma viruses (HPV)
contained in a sample. In accordance with the present invention, the
detector includes a 10 carrier having a first part and a second part for
carrying the sample thereon, a first oligonucleotide carried on 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 fast oligonucleotide is selected from
one of the sequence group corresponding to the first subtype of human
papilloma vines 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. 3   2 z ~aY 20~ In another aspect of the present
invention to provide a method for simultaneously detecting and identifying
subtypes of human papilloma viruses contained in a sample. In accordance
with the present invention, the method includes steps 5 of providing a
first oligonucleotide and a second oligonucleotide for respectively
hybridizing with a first and a second subtypes of human papilloma viruses,
hybridizing deoxyribonucleic acid (DNA) contained in the sample with the
first and second oligonucleotides, and removing nonhybridized DNA, thereby
the 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 4   2
2 ~Y 2013 to show whether the. subtype of human papilloma viruses contained
in the sample. The present invention may best be understood through the
following descriptions with reference to the accompanying drawings, in
which: 5 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is a schematic view
showing the detector according to the first preferred embodiment of the
present invention; Fig. 2 is a schematic view showing the detector
according to the second preferred embodiment of the present invention; 10
Fig. 3(a) is a schematic view showing the detector according to the 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 thud preferred
embodiment of the present 20 invention; 



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); 5   2 2 MAY 2003 Fig. 7(a) is a
view showing the detector stained with SYBR Green II according to the
fourth embodiment of the present invention; and Fig. 7(b) is a view showing
the detecting result on the detectors of detecting samples according to the
fourth preferred embodiment of the present invention. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS Please refer to Fig. 1. A detector 10 is the
first embodiment of the present invention for simultaneously detecting and
identifying the subtypes of human papilloma viruses contained in a sample.
The detector 10 10 includes a carrier 11 and a dot array. The carrier 11 is
a nylon membrane having the dot array 12 mounted thereon. Each dot in the
dot array 12 is an oligonucleotide (15~30mer) for identifying a specific
subtype of human papilloma viruses. The sequences of the oligonucleotides
provided by the present 15 invention are specific to the epidemics of human
papilloma viruses. The sequences of the oligonucleotides shown in Tables 1
to 38 are determined by the way of comparing DNA sequences of 97 subtypes
of human papilloma viruses. Each table illustrates a plurality of
oligonucleotides for identifying a specific subtype of human papilloma
viruses. 20 Table 1. Sequences and loci of oligonucleotides for identifying
HPV 11 Sequence No.5'~ 3'Locus in 



HPV 11M1101ATCTGTGTCTAAATC6799 -6813M1102TCTGTGTCTAAATCTGCTAC6800 -
6819M1103ATCTGTGTCTAAATCTGCTACATACA6799 - 6824M1104TGCATCTGTGTCTAAATCTG6796
- 6815M1105AAATCTGCTACATACACTAA6809 - 6828Ml 106CTAAATCTGCTACATACACTA6807 -
6827M1107CTACATACACTAATTCAGAT6816 - 6835 6   2 2 MAY 2g03
M1108TAGCATTACATTATCTGCAGAAG6895 - 6917M1109TCCTTCT'GTTTTGGAGGAC6943 -
6961M1110TTTATCGCCTCCACCAAATGGTACAC6973 -
6998M1111TTATAGATATGTACAGTCACAGGCC7009 -
7033M1112ACCCACACCTGAAA.AAGAAA.AAC7048 -
7070M1113GGCGGATGCTCATTATGCGACTG1044 -
I066M1114ATATGTAAGTCCTATAAGCAATGTAG1I01 -
1126M1115CTAATGCAGTAGAAAGTGAGATAAGT1127 - 1152MI
116CACGGTTAGACGCCATTAAACTTACA1154 - 1179M1117CACAGCCAAAAAAGGTAAAGCGACGG1181
- 1206MI 118GCAACGCAGGTAGAGAAACATGGCGA1264 -
1289M1119GAA.AATGGGGGAGATGGTCAGGAAAGGG ACI294 -
1323M1120GACACAGGGAGGGACATAGAGGGTGA1321 - 1346M
1121ACATAGAGAGGCGGAAGCAGTAGACG13 5 6 - 13 81M1
l22ACAGCACCCGAGAGCATGCAGACACAl382 - l407M1123TCAGGAATATTAGAATTACTAAAATG1408
- 1433M1 I24GCTGTCATTTGTTGATTTA1482 - I500 Table 2. Sequences and loci of
oligonucleotides for identifying HPV 16 Sequence No.5'-~ 3'Locus in HPV
16M1601TATGTCATTATGTGCTGCCA66S9 - 6678M1602GTGCTGCCATATCTACTTCA6670 -
6689M1603TGCCATATCTACTTC6674 - 6688M1604TATCTACTTCAGAAACTACA6679 -
6698M1605CTACTTCAGAAACTACATATAA6682 - 6703M1606ATA.AA.A.ATACTAACTTTAAG6700
- 6719M1607CAAAATAACCTTAACTGCAGACG6773 - 6795M1608TTCCACTATTTTGGAGGAC6821 -
6839M1609TCTACAACCTCCCCCAGGAGGCACACb851 - 6876M1610TTATAGGTTTGTAACCCAG6887
- 6905M1611ACATACACCTCCAGCACCT6923 - 6941M1612CCTTh,.AAAA.ATACACT6956 -
6971M1613AGCAAAACAACATAGAGATGCAG1089 -
1111M1614ACTTAGTGATATTAGTGGATGTGTAG1145 -
l170M1615TAGTCCTAGATTAAA.A.GCTATATGTATAG A1181 - 1210   2 2 MNY 2003 '
M1616GAAAAACAAAGTAGAGCTGCAAAAAG1209 -
1234M1617CTCAGCAGATGTTACAGGTAGAAGGGI285 -
1310M1618CCATGAGACTGAAACACCATGTAGTC1313 -
1338M1619GGGGGTGGTTGCAGTCAGTACAGTAG1356 -
1381M1620GTGGGGGAGAGGGTGTTAGTGAAAGA1387 -
1412M1621CTATATGCCAAACACCACTTACAAAT1417 -
l442M1622GTTATACGGGGTGAGTTTTTCAGAAT1502 - 1527 Table 3. Sequences and loci
of oligonucleotides for identifying HPV 18 Sequence No.S'--> 3'Locus in HPV
18M1801TTCTACACAGTCTCC6650 - 6664M1802CAGTCTCCTGTACCTGGGCA6657 -
6676M1803AGTCTCCTGTACCTGGGCAA6658 - 6677M1804TCTCCTGTACCTGGGCAATATGA6660 -
6682M1805CTGTACCTGGGCAATATGAT6664 - 6683M1806ATGATGCTACCAAATTTAAG6679 -
6698M1807TACTATTACTTTAACTGCAGATG6752 - 6774M1808TAGCAGTATTTTAGAGGAT6800 -
68I8M1809TGTTCCCCCCCCCCCAACTACTAGTT6830 -
6855M1810ATATCGTTTTGTACAATCTGTT6866 - 6887M1811GGATGCTGCACCGGCTGAA6905 -
6923M1812CTATGATAAGTTAAAG6935 - 6950M1813GGTCCACAATGATGCACAAGTGT1135 -
1157M1814CACAGA.AAACAGTCCATTAGGGGAGC1192 -
1217M1815GCTGGAGGTGGATACAGAGTTAAGTC1219 -
1244M18I6AGTGGGCAGAAAAAGGCAA.AAAGGCGG CTG1271 -
1300M1817CACAGATTCAGGTAACTACAAATGGC1347 -
1372M1818CAATGTATGTAGTGGCGGCAGTACGG1384 -
1409M1819GACAACGGGGGCACAGAGGGCAACAA1418 -
1443M1820GTAGACGGTACAAGTGACAATAGCAA1451 -
1476M1821CCACAATGTACCATAGCACAATTAAAl493 -
1518M1822CACATATGGGCTATCATTTACAGATT1573 - 1598 5 Table 4. Sequences and
loci of oligonucleotides for identifying HPV 26 Sequence 5'-~ 3' i in HPV
26 Locus in s   2 2 MAY 2003 No.HPV 26M2601TAGTACATTATCTGCAGCAT6619 -
6638M2602ATTATCTGCAGCATC6625 - 6639M2603TGCAGCATCTGCATCCACTC6631 -
6650M2604GCATCTGCATCCACTCCATTTAAA6635 - 66S8M2605CTCCATTTAAACCATCTGAT6648 -
6667M2606TA.AAATAACACTTACAACAGATG6727 - 6749M2607TGCCTCCATATTGGAGGAT6775 -
6793M2608ACTAACCTTACCTCCCACTGCTAGTT6805 -
6830M2609CTATAGGTTTATTA.AAAACTCT6841 - 6862M2610TAACGCCCCTCCTGTGCCA6880 -
6898M2611AAAACAGGCAAATACAAAGGCAG1093 -
1115M2612CTAGGTAGTCAGAACAGCCCGTTGCA1139 -
1164M2613GCGACAGTCAGCAGAATACACACCAAG TAA1194 -
1223M2614CAAAAGGAGAGCCGTGGACAGTGTAC1237 -
1262M2615CCGTACAGGTAGATAAACAATATGAA1305 -
1330M2616GCCTAGTGTGTGTAGTCAGGGGGGG1345 -
1369M2617GCCTCAGTGGAAGATATCGATGTAGA1376 -
1401M2618CAGTGTTACACAAATATGTGAATTAT1414 -
1439M2619CAGTATATGGTGTAAGTTTTGCAGAA1485 - 1510 Table 5. Sequences and loci
of oligonucleotides for identifying HPV 31 



Sequence No.5'-~ 3'Locus in HPV 31M3101TGCAATTGCAAACAG6592 -
6606M3102GCAATTGCAAACAGTGATAC6593 - 6612M3103CAATTGCAAACAGTGATACT6594 -
66I3M3104GCAAACAGTGATACTACATTTAA6599 - 6621M3105CTACATTTAAAAGTAGTAAT66l2 -
6631M3106CAAAATAACATTATCTGCAGACA6691 - 6713M3107TCCTGCTATTTTGGAAGAT6739 -
6757M3108ATTGACCACACCTCCCTCAGGTTCTT6769 -
6794M3109CTATAGGTTTGTCACCTCACAG6805 - 6826M3110AACTGCCCCCCAA.AAGCCC6844 -
6862M3111AGCGGAGGAACATGCAGAGGCTGl083 - 1105M3112TTTAAGTGATATTAGTAGTTGTGTGG1
l40 - 1165   2 2 ~Y zoo3 M3113AGTCCACGGTTAA.AAGCTATATGCATAGA A '1177 -
1206M3114GACTCTTTGAACTTCCAGACAGCGGG1232 -
1257M3115GCAGCAGATGGTACAGGTAGAGGAGC1281 -
1306M3116AATGGTAGTGACGGGACACATAGTGA1327 -
1352M3117CCAACACGTAATATATTGCAAGTGTT13b9 -
1394M3118GCAATGGTAAAGCTGCTATGTTAGGT1403 -
1428M3119TTATATGGTGTAAGTTTTATGGAAC1441 - 1465 Table 6. Sequences and loci
of oligonucleotides for identifying HPV 32 Sequence No.5'-~ 3'Locus in HPV
32M3201TGCTACTGTAACAACTGAAG6906 - 6925M3202GCTACTGTAACAACTGAAGA6907 -
6926M3203TACTGTAACAACTGA6909 - 6923M3204ACTGTAACAACTGAAGACAC69I0 -
6929M3205CAACTGAAGACACATACAAGTC6917 - 6938M3206CAAA.ATTACATTATCTGTAGAGG7005
- 7027M3207TCCTGACATACTAGACGAT7053 -
7071M3208TGTAGCTCCACCGCCCTCTGGTACTT7083 -
7108M3209TTATAGATTTGTGCAGTCTCAG7119 -7140M3210TAAGGTAACAGCACCTGAA7158 -
7176M3211TTTTTCTGACTATTCA7188 - 7203M3212AGCACATGCAGATAAGGAGGCAGl062 -
1084M3213GGCAGTCCATATGAAAGTCCCGCCAGTGA T1111 -
1140M3214GAGCTAAGCCCTAGGCTTGGTGGATT1162 - 1
l87M3215GGGGCCAAACGACGACTATTTCAATC1210 -
1235M3216GCAGGAACAGGTAGAA.AATGGACATG1284 -
1309M3217GTGTACATGGGGTGCAGGAAAATCAG1352 -
1377M3218GCCTACAACAAGGGTGGTGGAATTGC1395 -
1420M3219GCAAGCAACATTGTTAGGTAAGTTTA1437 -
l462M3220GCTGTTTGGATTGTCATTTGGTGATT1467 - 1492 Table 7. Sequences and loci
of oligonucleotides for identifying HPV 33 Sequence 5'-~ 3' Locus in No. ~
~ HPV 33 to   2 2 MAY 2003 M3301 .TA'~G~CACACAAGTAACTAGT6624 - 6643M3302
aCACA~CAA,GTAACTAG6628 - 6642M3303 ~ACAfi~.GTAACTAGTGACAGTA6631-
6650M3304GT~CTAGTGACA~'rTACATATAA6635 - 6657M3305GTAa TATAA.AAATGAAAAT6648
- 6667M3306CA~.~GTTA~CTTAACTGCAGAAG6727 - 6749M3307TCC.A;,G
,A.TATTTTAGAAGAT6775 - 6793M3308TTTA~1CACCTCCTCCATCTGCTAGTT6805 -
6830M3309CTATAGGT'1"TGTTACCTCTCAG684I - 6862M3311AACPiGTACCTCCAAAGGAA6880 -
6898M3312CTTA~GTAAAT,A.TAC,~6914 - 6925M3313AGGC`"tGA(3GATGATTTAAATGCTG1100
-1122M3314GCATGTTCACAAAGTGCTGCGGAGGA1149 - I
174M3315GATCGTGCTGCA.A.A.CCCGTGTAGAAC1182 -
1207M3316GAA'~GCACATACAGAAAACGA~A.A~AATAG ATI227 - 125bN13317,A,AA'1'~AG,A;
TGAGCTAGAAGACAGCGCrA1249 -1274M3318GGTACAACA,GGTAGAA~A,GTCAAAATC'x13U7 -
1332M3319GACTTAGAATCTAGTGGGGTGGGGGA1350 -
1.375M3320CTGTGAGACAAATGTAGATAGCTGTGI391 -
1416M3321CGTT~GCAGGAAATTAGTAATGTTCTA1426
-1451M3322GAGCirCCTATGGAATAAGTTTTAT1494 -1516 Table 8. SSequences and local
of oligonucleotides for identifying HPV 35 Sequence No.~ 5'--~ 3'Locus in
~PV 35M3 501TC~'G~CTGxGTCTTCTAGTGA6612 - 6631M3502 'TGCTGTG~CTTCTAG6614 -
b628M3503GTG1C'TTCT`ACrTCrACAGTAC6618 -
6637M3504CT'x'C~',A.GTGACAGTACATATAAA6622 - b644M3505
~GTACATATAAAAATGACAAT6634 - 6653M3506TA~4ATA:A.CACTAACAGCAGATG6713 -
6735M3507CCCC~TCCATTTTAGAGGAT6761- 6779M3508CCTTACACCACCGCCTTCTGGTACCT6791
- 6816M3509ATAT;CGCTATGTAACATCACAG6827 - d848M3510ACCG;p,GTGCACCAAAACCT6866
- 6884M351IGGACCAAACACACAAAGAGGCTG1089 ~ 1111 11   2 2 MAY 20E13
M3512GCAGCGTGAGCTTATGTGTTAATAATAAC 



A1151 - 1180M3513GTCCACGTTT.AAAA.GCTATTTGCA1184
-1207M3514CGATTATTTGAACTACCAGACAGCGG1237 -
1262M3515GAGATACAACAGGTAGAGGGGCATGA1291 -
1316M3516GGGCAGTGGGGATAGTATAACCTCTA1338 -
1363M3517GACATGATGAGACTCCAACGCGAGAC1376 -
1401M3518CTA.A.AATGTAGTAATGCAAACGCAGC1414 -
1439M3519GCTATGTTGGCTAA.ATTTAAAGAACT1438 - 1463 Table 9. Sequences and loci
of oligonucleotides for identifying HPV 37 Sequence No.5'-~ 3'Locus in HPV
37M3701TGTCTACTGACAATG6782 - 6796M3702TGTCTACTGACAATGGCGAA6782 -
6801M3703TGACAATGGCGAAGTTACAG6789 - 6808M3704GACAATGGCGAAGTTACAGA6790 -
6809M3705AATGGCGAAGTTACAGAATA6793 - 6812M3706CAGAATATAATTCTCAAACA6806 -
6825M3707TAAAGTTCCTTTAAAGGCTGAGG6885 - 6907M3708TTCTGGTATATTGGAAGAG6933 -
6951M3709ATTTGTACCTACTCCAGATAATTCAG6963 -
6988M3710TTATAGGTACATTAATTCAAAG6999 - 7020M3711TGCAGTTGTTGA,.AAA.A.GAA7038
- 7056M3712CTTTGCAAAATATACA ~ .7068 - 7083 Table 10. Sequences and loci of
oligonucleotides for identifying HPV 39 Sequence No.5'-~ 3'Locus in HPV
39M3901CTCTATAGAGTCTTC6677 - 6691M3902TAGAGTCTTCCATACCTTCT6682 -
6701M3903ATAGAGTCTTCCATACCTTC6681 - 6700M3904GTCTTCCATACCTTCTACATATG6686 -
d708M3905CTACATATGATCCTTCTAAG6700 - 6719M3906TACTGTCACATTAACAACTGATG6779 -
6801M3907TTCCTCTATATTGGACAA6827 - 6844M3908TGTAGCTCCTCCACCATCTGCCAGTT6857 -
6882M3909TTACAGATACCTACAGTCTGCA6893 - 6914 12   2 2 MAY 2003
M3910GGATGCTCCAGCACCTGAA6932 - 6950M3911ATATGACGGTCTAAAG6962 -
6977M3912GGCCCAAAGGGATGCACAAGCAG1149
-1171M3913CAGACAGCAGTGGCGACACTAGACCGTAT G1196
-1225M3914GTAGGCAGGAATACCAGGGGAACAC1234
-1258M3915GCAGTACGCAGGCAACACAAACGGTG1283 - 1308M3
916GGAGGAGGTAACTGTAGCAACTAATA13 62 -13
87M3917CATGGCGGCAGTGTACGGGAGGAGTGl411 -
l436M3918GGATAGTGCTATAGATAGTGAAAACC1446
-1471M3919CTCCAACTGCACAAATTAAATTATTG1484 -
1509M3920CCAATAACAAA.AAGGCTGCAATGCTA15l7 -1542 Table 11. Sequences and loci
of oligonucleotides for identifying ~1PV 44 Sequence No.5'-~ 3'Locus in
I-~PV 40M4401TGCCACTACACAGTC6719 - 6733M4402CTACACAGTCCCCTCCGTCT6724 -
6743M4403TGCCACTACACAGTCCCCTC6719 - 6738M4404CAGTCCCCTCCGTCTACATATA6729 -
6750M4405CTACATATACTAGTGAACAA6742 - 6761M4406 ~TAGTATTACCTTAACGGCGGAGG6821
- 6843M4407TGCTGGTATTTTAGAACAG6869 -
6887M4408GTTGTCGCCGCCCCCAAATGGTACCT6899 -
6924M4409ATACAGATATGTGCAGTCCCAG6935 - 6956M4410GCCACCCCCTGA.A.AA.GGCAb974 -
6992M4411CTATGCAAA,ATTAAGT7004 - 7019M4412GGCGGATGCTCATTATGCGGCTG1038
-1060M4413GGTAGTCCATATGTTAGTCCTTTAAGTAAT1087
-1116M4414CACGGCTGGACGCTATAACATTAAGT1148
-1173M4415GACGGCTGTTTGACAGACCAGAATTA1196 -
1221M4416GCTGAAACGCAGGTAGAGAGAAATGG1255
-1280M4417GGGAGGTGGACAAGGAAGGGACACAG1299
-1324M4418GGAAGTGCAGACACATAGCAACACAC1347
-1372M4419GGTACTAGAACTATTGAAATGTAAGA1395
-1420M4420GCTTGGTAAGTTTAAGGATTGCTATG1437 -1462 Table 12. Sequences and loci
of oligonucleotides for identifying HPV 45 13   2 2 MAY 20p3 Sequence
No.5'~ 3'Locus in HPV 45M4501TGCCTCTACACAAAATCCTG6651 -
6670M4502CTCTACACAA.A.A.TCC6654 - 6668M4503ACAAAATCCTGTGCCAAGTA6660 -
6679M4504CAAAATCCTGTGCCAAGTAC6b61- 6680M4505AATCCTGTGCCAAGTACATATG6664 -
6685M4506GTACATATGACCCTACTAAG6677 - 6696M4507CACTATTACTTTAACTGCAGAGG6756 -
6778M4508TAGTAGTATATTAGAAA.AT6804 - 6822M4509TGTCCCTCCACCACCTACTACAAGTT6834
- 6859M4510ATATCGTTTTGTGCAATCAGTTb870 - 6891M4511GGATACTACACCTCCAGAA6909 -
6927M4512AGTTCAGAATGATGCACAGGTGT113S -
1l57M4513GCAGCTAAGTGTGGATACGGATCTAAGTC Cl216
-1245M4514CAAGAAATTTCATTAAATAGTGGGCA1253
-1278M4515ACGGTTGTTTACAATATCAGATAGTGl294 -
1319M4516CATAGTACACAAAGTAGTGGTGGGGA1397
-1422M4517GACAATGCAGAAAATGTAGATCCGCA1430 -
1455M4518GGAGCTATTACAAGCAAGTAACAAA.A1477
-1502M4519GCAATGCTGGCAGTATTTAAAGACA1508 -1
S32M4520ATATGGGCTGTCATTTACGGATTTGG1534 -1559 Table 13. Sequences and loci
of oligonucleotides for identifying HPV 51 Sequence 



No.5'~ 3'Locus in HPV 51M5101CACTGCCACTGCTGCGGTTT6555 -
6574M5102TGCCACTGCTGCGGT6558 - 6572M5103CACTGCTGCGGTTTCCCCAA6561 -
6580M5104CCACTGCTGCGGTTTCCCCA65b0 - 6579M5105CTGCGGTTTCCCCAACATTTAC6566 -
6587M5106CAACATTTACTCCAAGTAAC6S78 - 6597M5107TAAAATTACTTTAACTACAGAGG6657 -
6679MS 108TCCTACCATTCTTGAACAG6705 - 6723M5109ATTAACATTACCTCCGTCTGCTAGTT6735
- 6760M5110ATATAGGTTTGTTAGAAATGCA6771 - 6792M5111GGACACCCCTCCACAGGCT6810 -
6828 14   2 2 MAY 2(A3 M5112TTTGGCCAAATATAAA6840 -
6855M5113ATTACAGGCAAACAAAGAGGCTGl092 -
1114M5114GCGAAGCAGCCCATTAGGAGACATTACAA Ai 149
-1178M5115CCATAGTCAGGCAAACGAGTCACAAG1197 -
I222M5116AGATTACTGGACAGTTATCCGGACA1231 -
1255M5117CAGGTAGATGGGCAACATGGCGGTTC1300
-1325M5118AGCTGTGCAAATGTAGAACTAAACAG1384 -
1409M5119GGTATTAGTTATAATGAGTTGGTACG1477 -1502 Table 14. Sequences and loci
of oligonucleotides for identifying HPV 52 Sequence No.5'~ 3'Locus in HPV
52M5201TGAGGTTAAAAAGGA6695 - 6709M5202TGAGGTTAAAA.AGGAAAGCA6695 -
6714M5203GAGGTTAAAAAGGAAAGCAC6696 - 67l5M5204TTA.AA.AAGGAAAGCACATAT6700 -
6719M5205AAAGGAAAGCACATATAAAAAT6704 - 6725M5206GCACATATA.AA.AATGAAAAT6712 -
6731M5207CA.A.A.ATTACATTAACAGCTGATG6791 - 6813M5208TGCCACTATTTTAGAGGAC6839
- 6857M5209CCTTACCCCACCACCGTCTGCATCTT6869 -
6894M5210ATACAGATTTGTCACTTCTACT690S - 6926M5211AAACACACCACCTAAAGGA6944 -
6962M5212TTTAAAGGACTATATG6974 - 6989M5213AGGGGAGGATGATTTACATGCTG1085
-1107M5214GCAGTCCGGAAAGTGCTGGGCAAGATGG TG1135
-1164M5215GGTAGTCCGCGTGCAAAACACATTTG1176 -
l201M5216CCAA.A.A.CGCAAACCATGTCACGTAGA1224 -
l249M5217CAAAATGGCGACTGGCAAAGTA1311 -
1332M5218GCTAGTAATTCAGATGTAAGTTGTAC1359
-1384M5219GAGGAAA.A.TAGTAATAGAACGCTAAA140l -
1426M5220GCGAAA.ATAGCATAAAAACAACTGTA1447 -
1472M5221AGAAACATATGGTGTTAGCTTTATGG1487 -1512 Table 15. Sequences and loci
of oligonucleotides for identifying HPV 53 Sequence 5'--~ 3' Locus in 15
2 z ~Y 2003 No.HPV 53M5301TCCGCA.ACCACACAGTCTAT6681 -
6700M5302CCGCAACCACACAGT6682 - 6696M5303CCGCAACCACACAGTCTATG6682 -
6701M5304CACAGTCTATGTCTACATATAA669l - 6712M5305CTACATATAATTCAAAGCAA6703 -
6722M5306TA.AA,ATATCCCTGTCTGCTGAGG6782 - 6804M5307TTCTACCTTACTGGAAGAC6830 -
6848M5308TTTGTCGCCTCCTGTTGCCACTAGCT6860 -
6885M5309ATACAGATATGTGAAA.AGTGCA6896 - 6917M5310GGATCAGCCCCCTCCTGAA6935 -
6953 Table 16. Sequences and loci of oligonucleotides for identifying HPV
54 Sequence No.5'--~ 3'Locus in HPV 54M5401TACAGCATCCACGCA6633 -
6647M5402CAGCATCCACGCAGGATAGC6635 - 6654M5403ACGCAGGATAGCTTTAATAA6643 -
6662M5404CACGCAGGATAGCTTTAATA6642 - 6661M5405ATAGCTTTAATAATTCTGAC6650 -
6669M5406TACCATAACCCTTACAGCAGATG6729 - 6751M5407TCCCACTATTCTAGAGGAC6777 -
6795M5408TATAACCCCCCCAGCTACAAGTAGTT6807 -
6832M5409ATATAGGTTTGTACAGTCACAG6843 - 6864M5410GAATAATGCCCCTGCAAAGGAA6882 -
6903M5411GCTGCAGGCAGATGTAGAGGCAG1043 -
1065M5412CGTATGTAAGTCCTGTTGCAAACAGCGAA C1099
-1128M5413CTGTGTAGAAAAGGACCTAA1130
-1149M5414TATATCCCTAGGACGGCGGTCAGCCA1166-
1191M5415GGTAAATACCGAGGGGACAGATGAAA1265
-1290M5416GAAACAACTACAGATAGCCTAGGAAG1323 -
1348M5417CGTGTAGCATTGTTTGGTATGTTTAA1386 -
1411M5418TATGGATTAAGTTTTATGGACC1419 -1440 5 Table 17. Sequences and loci of
oligonucleotides for identifying HPV 56 Sequence 5'-~ 3' Locus in 16   2 2
MAY 2003 



No.HPV 56M5601CTGCTACAGAACAGT6630 - 6b44M5602GCTACAGAACAGTTAAGTAA6632 -
6651M5603CAGAACAGTTAAGTAAATAT6636 - 6655M5604GAACAGTTAAGTAAATATGATGC6638 -
6660M5605GTAAATATGATGCACGAAAA6648 - 6667M5606CAAA.ATTACTTTGTCTGCAGAGG6727 -
6749M5607TGCTAACCTACTGGAGGAC6775 - 6793M5608GTTATCCCCGCCAGTGGCCACCAGCC6805
- 5830M5609ATATAGATATGTTAGAAGCACA6841 - 6862M5610GGAACAGCCACCAACAGAA6880 -
6898 Table 18. Sequences and loci of oligonucleotides for identifying HPV
58 Sequence No.5'~ 3'Locus in HPV 58M5801ATGCACTGAAGTAACTAAGG6674 -
6693M5802CACTGAAGTAACTAAGGAAG6677 - 6696M5803TGAAGTAACTAAGGA6680 -
6694M5804GAAGTAACTAAGGAAGGTAC6681 - 6700M5805CTAAGGAAGGTACATATAAAA.A6688 -
6709M5806ATA.AAAATGATAATTTTAAG6703 - 6722M5807CAAAA.TTACACTAACTGCAGAGA6776
- 6798M5808TTCCAATATTTTGGAGGAC6824 -
b842M5809TTTAACACCTCCTCCGTCTGCCAGTT6854 -
6879M5810ATATAGATTTGTTACCTCCCAG6890 - 6911M5811AACAGCACCCCCTAAAGAA6929 -
6947M5812AGGGGTGGACGATATAAATGCTG1104 -1126M5813GCATGCTCAGAAAGTGCTGTAGA1153
-1175M5814GCAAATGTGTGTGTATCGTGGAAATATAA A1195
-1224M5815AAATTATTGAGCTAGAAGACAG1253 - 1274M5816GCACACCAGGTAGAAAGCCAA1312 -
1332M5817GGCTAGT TCAGATGTAAGCAGTGAAA1377
-1402M5818GTAATATTCTACATAACAGTAA1445 -1466M5819GCAACGCTATTATATAAATTC1474
-1494M5820GCTTATGGAGTAAGTTTTATGGAA1S01 -1524 Table 19. Sequences and loci
of oligonucleotides for identifying HPV 59 1~   2 2 MAY 2003 Sequence
No.5'-~ 3' ~Locus in HPV 59M5901TTCTACTACTTCTTC6643 -
6657M5902ACTACTTCTTCTATTCCTAA6647 - 6666M5903ACTTCTTCTATTCCTAATGT6650 -
6669M5904TCTTCTATTCCTAATGTATACAC6653 - 6675M5905ATGTATACACACCTACCAGT6666 -
6685M5906TAAAATAACATTAACTACAGAGG6745 - 6767M5907TACCACTATTTTGGAGGAT6793 -
68l 1M5908TGTTACACCACCTCCTACTGCTAGTT6823 -
6848M5909ATACCGTTTTGTTCAATCTGCT6859 - 6880M5910GGACACCGCACCGCCAGTT6898 -
6916M5911TTATGACAAACTAAAG6928 - 6943M5912AGCCCAAAGGGATGCACGGGAAA1093 -
1115M5913GCAGTATAGA.AAACAGTAGTGAGAAAGC GG1143 - 1
l72M5914CCATTACAAGAAATATCAGTAAATG1196 -
1220M5915GGTTAATAACAGTGCCAGACAGCG1245 -
1268M5916GGTAACCGTGGAGAATACTGGAAATG1306 -
133lM5917CTGTAGCGACAGCAGTAACATGGATG1372 -
1397M5918CCCACTAATCAATTGTTACAGTTA1421 - l444M5919GGGTTATCATTTCAAGATTTGG1499
- 1520 Table 20. Sequences and loci of oligonucleotides for identifying HPV
61 Sequence No.5'--~ 3'Locus in HPV 61M6101CTGCTACATCCCCCC6803 -
6817M6102ACATCCCCCCCTGTATCTGA6808 - 6827M6103CATCCCCCCCTGTATCTGAA6809 -
6828M6104CCCCTGTATCTGAATATAAAGC68l5 - 6836M6105CTGAATATAAAGCCACAAGC6824 -
6843M6106TAA.A.ATACATTTAACCCCTGAAA6903 - 6925M6107TAAGGCCTTGTTGGATGAC6951 -
6969M6108TGTGGTACCACCACCCTCTACCAGTT6981 -
7006M6109ATATAGGTTTTTGCAGTCCAGA7017 - 7038M6110GGGTGCTGCTGCCCCGCCGCCC7056 -
7077M6111CTATGCCAAGTTATCC7089 - 7l04M6112TGCACAGGATGACGCTGCAACGG1038 -1060
i8   2 2 MAY 2003 M6113CCTTGGTGGACAGTGAATTAAGTCCC1115
-1140M6114GGACACrGACAGGGCTAGGAGAAGGCTGT TT1168
-1197M6115TGTTTGAGCAAGATAGTGGC1193 -1212M6116GGATGCGCAACATGAGGGGGGGGGGG1263
-1288M6117GGCCGAGGCCACAGGTAACCAGGAAA1335
-1360M6118GGCAGACATATTAGAGGTGTTTAAGG1380
-1405M6119CTGTACAAATTCAAGGACCTATTTGG1429 -
14S4M6120CTAGCATTTGGGGAGCTGGTA1456 - 1476 Table 21. Sequences and loci of
oligonucleotides for identifying HPV 62 Sequence No,5'--> 3'Locus in HPV
62M6201CCGCCTCCACTGCTG92 -106M6202GCCTCCACTGCTGCAGCAGA94
-113M6203CTGCTGCAGCAGAATACACG101 - 120M6204GCAGAATACACGGCTACCAA109 -
128M6205CAGAATACACGGCTACCAAC110 - 129M6206CA.AAATACAGTTAACCCCCGAAA189 -
211M6207CAAGGACCTTTTGGATGAC237 - 25SM6208GGTTTTACCTCCCCCTTCCACTAGTT267 -
292M6209ATATCACTATTTCGAGTCTCGG303 - 324M6210GGGGCTGCCTACCCGTCCC342 -
360M6211GTATGCGCAAATGACA372 - 387 



Table 22. Sequences and loci of oligonucleotides for identifying HPV 66
Sequence No.5'-~ 3'Locus in HPV 66M6601CAGCTA.AAAGCACAT6680 -
6694M6602CAGCTAA.AAGCACATTAACT6680 - 6699M6603CTAAAA.GCACATTAACTAAA6683 -
6702M6604TTAACTAAATATGATGCCCG6694 - 6713M6605CTAAATATGATGCCCGTGAA6698 -
6717M6606TAA_AATAACCTTAACTGCAGAAG6777 - 6799M6607TAATACTTTATTAGACGAT6825 -
6843M6608CTTATCCCCACCAGTTGCAACTAGCT6855 -
6880M6609ATATAGGTATATTAAA.AGCACA6891 - 6912M6610GGAACAGCCCCCTGCAGAA6930 -
6948 19   2 2 MAY 2003 M6611CCTC~GGCTAAATATAAG6960 -
6975M6612AGC~,CATGCAGATGCA,CAGACG11 I6 - I
137M6613GGTAGTCCCTTAAGTGATATTAGTAA1165 -
1190M6614GCAAACTGTGTACCGAGAGGAAGTAAI 194
-1219M6615AAGCxCTAATATTATCAGAAGACAGCGGGT AI224 - x
253M6616GA.AACATCACAACAGGTAGAATACG1276
-1300M6617GAG~TCAC~~A.AATGGAGGCTCGCAAAI320 -
1345M6618ATCAAA.TATGGATATAGATACAAATA1371 -
I396M6619CCAATTGCAGGAACTATTTAAAAGTA14I3 --
I438M6620CAAGGAAGATTACATTTTAAATTTAAI447 -1472M6621AGAAGTGTATGGAGTGCCAT1473
- 1492 Table 23. Sequences and loci of oligonucieotides for identifying HPV
67 Sequence No.5'--> 3'Locus in HPV 67M6701CTG.~GGAAAAATCAG6655 -
6669M6702GAG'GAAAAATCAGAGGCTAC6657 -
6676M6703ATC.A.GAGGCTACATACA.A_A.A.A.'~Gb665 -
6687M6704AGGAA.AA.ATCAGAGGCTACA6658 - 6677M6705CTAEATACp~AA,A,ATGAAAAC6673
- 6692M6706CAA;AATATCCCTTACTGCAAATG675z - 6774M6707TCCAGATATATTAGAGGACb800
- 68I8M6708CCTTACACCACCTCCTTCAGGTAATT6830 -
6855M6709ATATAGATTTGTTACCTCGCAG6866 - 6887M67 I oAACATCCCCTCCAACAGCA69d5 -
6923M6711TCT'T~GTACAGT6935 - 6950M6712AGAGGAGGATGACCTAAACGCTG1096 - 1 I
18M6713CAGGCATGTGGTGGTAATAGTAATGG1151 -
1176M6714GCCGCAAAACGCAGAGCATACGACATAG AA1199 --
1228M6715GGCAAAATGGCGATATGCAGTGCAGT1287 --
1312M6716GC~.AGTAGTACC'xGGAAACAGTGTAGAI331-
I356M6717GTGAGG.AACAAAGCATGCCATTGCAA1380
-1405M6718GCATGTA.A.ATAATATAAAGGCAACGI423 -
1447M6719GGAAGCATATGGGGTAACGTTTACAC1465 - I490 Table z4. Sequences and loci
of oligonucleotides for identifying ~'V 68 20   Z 2 MAY 2pp,3 Sequence
No.5'--> 3' 'Locus in HPV 68M6801CTACTACTGAATCAG2653 -
2667M6802TGAATCAGCTGTACCAAATA2660 - 2679M6803GAATCAGCTGTACCAAATAT2661-
2680M6804CAGCTGTACCAAATATTTATGA2665 - 2686M6805ATATTTATGATCCTAATAAA2677 -
2696M6806TCCTGCTATTTTGGATGAT2804 - 2822M6807TACTATAACATTGTCCACTGATG2756 -
2778M6808TGTTGCCCCTCCACCATCTGCTAGTC2834 -
2859M6809ATACCGCTATCTGCAATCAGCA2870 - 2891M6810AGACGCCCCTGCACCTACT2909 -
2927M6811ATATGATGGCTTAAAC2939 - 2954M6812GGCCCAAAGGGATGCACAAACAG4990 -
5012M6813GCCCTTTAGCAAAGTCGCCATTACAG5055 - 5080M6814GGTAACTGTAGCAACTAATA5115
- 5134M6815GGAAAATGGCGACAGCATACGGGAGGAC TG5l63 -
5l92M6816GACAGTGCTATAGATAGTGAA.A.ACCA5203 -
5228M6817CCTACTACGCAACTAAA.AGTATTA5242 -
5265M6818AAGCTGCAATGTTAACAGAATTTAAA5285 - 5310 Table 25. Sequences and loci
of oligonucleotides for identifying HPV 69 Sequence No.5'-~ 3'Locus in HPV
69M6901TATTAGTACTGTATCTGCAC6572 - 6591M6902CTGTATCTGCACAAT6580 -
6594M6903CTGTATCTGCACAATCTGCA6580 - 6599M6904TGCACAATCTGCATCTGCCA6587 -
6606M6905CAATCTGCATCTGCCACTTTTA6591 - 6612M6906CCACTTTTAAACCATCAGAT6604 -
6623M6907TAAAATTACTCTTACCACTGATG6683 - 6705M6908TTCTACTATTTTGGAAA,AT6731 -
6749M6909CCTTACCTTGCCTCCTACTGCTAGTT6761 -
6786M6910ATATAGGTTTATTAAAAATTCA6797 - 6818M6911CGATGCCCCTGCACAGCCC6836 -
6854M6912AACACAAGCAAATAAGAAGGCAG110l -
1123M6913GAACAGCCCGTTGCAAGACATAACAA1158 - 1183 21 



2 2 MPN 2~3 M6914CAGACGAAGTAAACAATTTACAGGC1208 -
1232M6915GGAGAGCAGTGGACAGTGTTCCGGACAG CGl238 -
l267M6916GGTAGATAAACACAATGAACAAA.ATG1308
-1333M6917TCAAGTGGATCTGTATCAGACA1360
-1381M6918GCACAGGCAAGTAGTGTAACCAAAA1399
-1423M6919GTAATGTAAAAGCAGCATTATTAA1445 -1468M6920CAGTATATGGTGTAAGTTATA1481
- 1501 Table 26. Sequences and loci of oligonucleotides for identifying HPV
6 Sequence No.5'~ 3'Locus in HPV 6M0601CATCCGTAACTACATCTTCC6814 -
6833M0602ATCCGTAACTACATCTTCCA6815 - 6834M0603CTACATCTTCCACATACACCAA6823 -
6844M0604CATCTTCCACATACACCAAT6826 - 6845M0605ATCTTCCACATACACCAATT6827 -
6846M0606CCACATACACCAATTCTGAT6832 - 6851M0607TAGCATTACATTGTCTGCTGAAG69l 1 -
6933M0608TCCCTCTGTTTTGGAAGAC6959 - 6977M0609GTTATCGCCTCCCCCAAATGGTACAT6989
- 70l4M0610CTATAGGTATGTGCAGTCACAG7025 - 7046M0611GCCCACTCCTGAAAAGGAA7064 -
7082M0612CTATAAGAACCTTAGT7094 - 7109M0613GGCGGACACCCATTATGCGACTG1045
-1067M0614GTTAGTCCTATAAACACTATAGCCGA1106
-1131M0615CCACGATTGGACGCCATTAAACTTACAAG A1154 -1
l83M0616GGCTGTTTCAAACCAGGGAACTAACG1206
-1231M0617GGTAGAGAAACATGGCGTACCGGAAA1279 -
1304M0618GGACACAGGAAGGGACATAGAGGGGG1327
-1352M0619CACAAACAGTGTACGGGAGCATGCAG1378
-1403M0620GCTAAAATGTAAAGATTTACGGGCAGl426
-1451M0621GCTTTGGGCTGTCTTTTATAGATTTA1476 - 1501 Table 27. Sequences and
loci of oligonucleotides for identifying HPV 70 Sequence 5'-~ 3' Locus in
No. HPV 70 22   2 2 MP,Y 2003 M7001TGTCTGCCTGCACCGAAACG66l4 -
6633M7002CTGCACCGAAACGGC6621 - 663SM7003GAAACGGCCATACCTGCTGT6628 -
6647M7004CGAAACGGCCATACCTGCTG6627 - 6646M7005CGGCCATACCTGCTGTATATAG6632 -
6653M7006CTGTATATAGCCCTACAAAG6644 - 6663M7007TACTATCACATTAACTGCTGACG6723 -
6745M7008TCCTGCAATTTTGGACAAT6771 - 6789M7009AGTTACCCCTCCACCATCTGCAAGCT6801
- 6826M7010GTATAGGTATTTACAATCAGCA6837 - 6858M7011GGATGCTCCTACACCTGAA6876 -
6894M7012CTATGACGATTTAAAA6906 - 6921M7013GGCCCAAAGGGATGCACAATCAG1149
-1171M7014GCAATCTAAATAAAAGTCCTTGT1202 -
1224M7015GTACATAGGGAACAAAGGGTAACACl240 -
l264M7016GGTAAACATATGCAATAAACAGG1278 -
1300M7017ACAAACGTGTATTCAGTACCAGACAGCGG C1306 -
1335M7018GTAGTAAATAATACAAATGGGGAAGA1378 -
1403M7019GGAGTGCAGTAGTGTAGACAGTGCTA1446 -
1471M7020TCCACAGTCACCTACTGCACAGCTAA1491
-1516M7021GCTAATAACCAAAAAGCCATACTAC1531
-1555M7022CACACATATGGATTAGCATTTAACGA1570 - l595 Table 28. Sequences and
loci of oligonucleotides for identifying HPV 72 Sequence No.5'-~ 3'Locus in
HPV 72M7201ATCTGTTGGTTTAATGAGCT6759 - 6778M7202TTTGTGACAGTTGTAGATAC6780 -
6799M7203CTGCCACAGCGTCCT6829 - 6843M7204ACAGCGTCCTCTGTATCAGA6834 -
6853M7205CCACAGCGTCCTCTGTATCA6832 - 6851M7206AGCGTCCTCTGTATCAGAATAT6836 -
6857M7207CAGAATATACAGCTTCTAAT6850 - 6869M7208TAA.AATTCACTTAACTCCTGAAA6929 -
6951M7209TAAGGCCTTATTGGATGAC6977 - 6995M7210TGTGGTGCCTCCTCCTTCTACCAGTT7007
- 7032M7211CTATAGGTTTTTGCAGTCTCGT7043 - 7064 23   2 2 MAY 2pp3
M7212GGGGGCTGCCACCCCTCCTCCT -7082 - 7103M7213 ~ATATGCTAACTTATCC ~7115 -
7130 Table 29. Sequences and loci of oligonucleotides for identifying HPV
74 Sequence No.5'-~ 3'Locus in 



I~PV 74M7401CCTACCTCACAATCG1686 - 1700M7402CTCACAATCGCCTTCTGCTA1691
-1710M7403ACCTCACAATCGCCTTCTGC1689 - 1708M7404CAATCGCCTTCTGCTACATATA1695 -
1716M7405ACAATCGCCTTCTGCTACATAT1694 - 1715M7406CTACATATAATAGTTCAGAC1708
-1727M7407TAGTATTAAGTTAACTGCTGAGG1787 - l809M7408TCCTACAGTTTTAGAAGAG1835
-1853M7409GCTAACGCCTCCCCCCAATGGTACTT1865
-1890M7410CTACAGATATGTGCAGTCCCAG1901 - l922M7411ACCTACGCCTGATAAAGCAl940 -
1958M7412CTATGCAAATTTAAGT1970 -1985 Table 30. Sequences and loci of
oligonucleotides for identifying HPV 82 Sequence No.5'~ 3'Locus in HPV
82M8201TGCTGTTACTCCATC6608 - 6622M8202TGCTGTTACTCCATCTGTTG6608 -
6627M8203ACTCCATCTGTTGCACAAAC '6615 - 6634M8204AAACATTTACTCCAGCAAAC6631 -
6650M8205TAA.AATCACTTTAACTACTGAAA6710 - 6732M8206TTCTACAATTTTAGAACAG6758 -
6776M8207ATTAACATTGCCCCCCTCCGCTAGTT6788 -
6813M8208CTATCGATTTGTA,AA.AAATGCA6824 - 6845M8209GGACAGTCCTCCACAGGCT6863 -
6881M8210AACACAGGCACACAAAGAGGCTG1094
-1116M8211GCAGCCCATTA.A.AAGACATTACAAA1156
-1180M8212GTCAGCAACAACCAAAACAGGCAAACCTT C1201
-1230M8213GGAGATTACTGGACAGTTATCCGGACA1243
-1269M8214CCTTACAGGTAGATGGGCAA.A.A.TGAC1309
-1334M8215GAGCAGCGACAGAAGTACAGAGATAGl367 - 1392 24   2 2 MAY 2aJ3
M8216GCTACCAATGTAGGACTAAACAGTA1413 -
1437M8217GTAGCAATGCAAAAGCAATGTTTATG1456 - 1481M8218
~GGTGTTAGTTATAATGAGTTGGTAAG ~1503 - 1 S28 Table 31. Sequences and loci of
oligonucleotides for identifying HPV CP8061 Sequence No.5'-~ 3'Locus in HPV
CP8061M806101TCTGTGCTACCAAAACTGTT86 - l05M806102CTACCAAAACTGTTG92
-106M806103ACCAAA.ACTGTTGAGTCTAC94 -113M806104AACTGTTGAGTCTACATATAAA99
-120M806105GTTGAGTCTACATATAAAGC103 -122M806106CTACATATAAAGCCTCTAGT110 -
129M806107TGTTATTAATTTAACAGCTGAAA189 - 211M806108TGCTACATTACTGGAGGAC237 -
255M806109GTTCTTACCACCTCCTACTG267 - 286M806110CTACCGCTTTTTACAGTCTCAG303 -
324M806111AAACAGTCCTCCTCCTGCAGAA342 - 363M806112CTATGCAGATCTTACA375 - 390 5
Table 32. Sequences and loci of oligonucleotides for identifying HPV CP8034
Sequence No.5'~ 3'Locus in HPV CP8034M830401CAGCTACATCTGCTG92
-106M830402GCTACATCTGCTGCTGCAGA94 -113M830403ACATCTGCTGCTGCAGAATACA97
-118M830404TGCTGCAGAATACAAGGCCT105 -124M830405GCTGCAGAATACAAGGCCTC106
-125M830406CAGAATACAAGGCCTCTAAC110 -129M830407TAA.AATACAGTTAACACCAGAAA189 -
211M830408CAAGGCACTGTTGGATGAT237 - 255M830409TGTGTTGCCACCTCCTTCCACCAGTT267
- 292M830410ATATCGCTTTTTACAGTCTCGG303 - 324 25   z z ~Y 2oa~ M830411
GGGTGCTGCTGCCCCTGCGCCC 342-363 M830412 TTATGCCGACATGTCA 375 - 390 Table 33.
Sequences and loci of oligonucleotides for identifying HPV L1AE5 



Sequence No.5'-~ 3'Locus in HPV L1AE5MAE501ATCTACTGCAACTACTAATC69 -
88MAE502CTGCAACTACTAATC74 - 88MAE503CTGCAACTACTAATCCAGTT74 -
93MAE504ACTACTAATCCAGTTCCATCTA79 - 100MAE505CTAATCCAGTTCCATCTATA83
-102MAE506CTATATATGAACCTTCTAAA98 -117MAE507TAAAATTACACTTACTACTGATG177
-199MAE508TCCTACTATTTTAGATAGT225 - 243MAE509TGTTAGTCCTCCCCCATCTGCTAGCT255 -
280MAE510ATATAGGTTTTTACAGTCATCT291 - 312MAE511GGATGTGGTTGTTCCACAA330 - 348
Table 34. Sequences and loci of oligonucleotides for identifying HP V MM4
Sequence No.5'-~ 3'Locus in HPV MM4MM401CTGCTGTTACTCAATCTGTT92
-111MM402TGCTGTTACTCAATC ~93 -107MM403GTTACTCAATCTGTTGCACA97
-116MM404TGCACAAACATTTACTCCAG111 -130MM40STTACTCAATCTGTTGCACAAAC98
-119MM406AAACATTTACTCCAGCAAAC116 -135MM407TAA.A.ATCACTTTAACTACTGAAA195 -
217MM408TTCTACAATTTTAGAACAG243 - 261MM409ATTAACCTTGCCCCCCTCAGCTAGTT273 -
298MM410CTATCGATTTGT~,AAAAATGCA309 - 330MM411GGACAGTCCTCCACAGGCT348 - 366
Table 35. Sequences and loci of oligonucleotides for identifying 26   2 2
MAY 2~ HPV MM7 Sequence No.5~'-; 3'Locus in HPV MM7MM701TGCTGCTACACAGGC93
-107MM702GCTGCTACACAGGCTAATGA94 -113MM703TGCTACACAGGCTAATGAAT96
-115MM704CTACACAGGCTAATGAATACAC98 -119MM705ATGAATACACAGCCTCTAAC110 -
129MM706CAA.AATACATCTTACCCCTGAAA189 - 211MM707TGAACATTTATTGGATGAG237 -
255MM708CGTGTTACCACCTCCTTCCACCAGCC267 - 292MM709CTATCGCTATCTGCAGTCCCGT303 -
324MM710GGGTCCTTCCGCCCCTGCCCCT342 - 363MM711TTATGATGGCCTTGTA37S - 390 Table
36. Sequences and loci of oligonucleotides for identifying HPV MM8 Sequence
No.5'--~ 3'Locus in HPV MM8MM801TGCTACCAACACCGA93
-107MM802CTACCAACACCGAATCAGAA95 -114MM803CCAACACCGAATCAGAATATAA98
-119MM804CAGAATATAAACCTACCAAT110 - 129MM805TAAGGTCCGTCTGACTCCAGAGG189 -
211MM806TGACTCCTTATTAGATGAG .237 - 255MM807TGTTGTGCCCCCTCCCTCCACAAGTT267 -
292MM808CTATAGGTACTTGCAGTCTCGC303 - 324MM809GGGGGCCGCCGCCGCCAAGCCT342 -
363MM810TTATGCTGGCATGTCC375 - 390 5 Table 37. Sequences and loci of
oligonucleotides for identifying HPV 42  Sequence No.5'-j 3'Locus in HPV
42M4201TATATGTTGGGGAAATCAGCTA6802 - 6823M4202CACTGCAACATCTGGTGATA6874 -
6893M4203GCAACATCTGGTGATACATATACAGCTG6878 - 6907 27 



2 2 Mqy 2~3 M4204CATTAACTGTTGAAGTTATGTCA6978 -
7000M4205CCTAACATATTAGAGGAGTGGAATGT7019 - 7044M4206CACCACCACCTTCAGGAACT7053
- 7072M4207GTTATAGGTATGTACAATCAGAAG7083 - 7l06M4208GCTAAGGTAACAACGCCAG GG
AT7121 - 7l50M4209CAGACTTTTGGTTTTGGGAGGTAA7158 -
7181M4210GAAAAGTTTTCTACTGATTTA7190 - 7210M4211GTCAGTGATTCACAGCACAGCATAG1111
-1 l35M4212GTCCTAGGCTTGGCGGTTTAA1148 - 1
l68M4213CCCAAGGGGCCAAACGACGATTATTCCA GT1184 -
12l3M4214CAGCAGACACAGGTAGAACACGGACA126l -
1286M4215GCAGTGGGTAGTGAACTTGGGG132l -
1342M4216GAAGAAGGTAGTACTACAAGTACGCC1354 -
1379M4217GGTAGAATTACTTAAGTGTAAGAACl392 -
1416M4218GTTAGGTAAGTTTAAAGAATTG1431 - 1452M4219GTCATTTGGCGATTTAGTAAGA1461 -
1482 Table 38. Sequences and loci of oligonucleotides for identifying HPV
43 Sequence No.5'-j 3'Locus in HPV 43M4301CATTTGTTTTGGGAATCAGTTG21 -
42M4302TGACCCTACTGTGCCCAGTA99 - 118M4303ACTGTGCCCAGTACATATGACAATGCAA AG106
- 135M4304GTTTATATTTCAATTATGCATAAl77 - 199M4305CCAGAGGTTATGACATATATT211 -
231M4306CCCACATTATTAGAGGACTGGAA244 - 266M4307CCACCTGCCTCTGCTTCTTTG280 -
300M4308CGCTTTTTGTCTAACAAGGCCATTG313 - 337M4309CCAAAGGAACGGGAGGATCCCTA358 -
380M4310CTTACAGAAAAGTTTTCTGCACAAC409 - 433 Each dot on the carrier 11 is an
oligonucleotide selected from Tables 5 1 to 36. For example, an
oligonucleotide on the carrier 11 could be 28   2 2 MAY 2003 selected from
one of the sequences numbered M1101 to M1124 (shown in Table 1) for
indentifying the subtype 11 of human papilloma viruses (HPV 11). The method
for mounting the oligonucleotides on the carrier 11 (the 5 nylon membrane)
is,described as follows. 1.-TTTTTTTTTTTTTTT is added to the 3' end of the
oligonucleotide provided by the present invention by terminal transferase
according to the following steps 1.1 to 1.3. 1.1 Mixing the following
components: 10X NEBuffer 4 S ~.I 2.5 mM CoCl2 5 ~,1 oligonucleotide 5 ~ 300
pmol 10 ~ 300 mM dATP  dCTP  dTTP or dGTP 1 ~ul Terminal Transferase
(20U/ul) (NEW English 0,5 ~ 5 ul BioLabs,M0252S) 



Add M.Q. H20 to final volume 50 ~,I 10 1.2 The components are mixed at 37C
for 1560 minutes. 1.3 10 ~,1 of 0.2 M EDTA (pH 8.0) is added to the mixture
to stop the reaction. 2. The oligonucleotide having 3' end labeling is
mounted on the carrier 11 according to the following steps 2.1 to 2.3. 15
2.1 The oligonucleotide having 3' end Labeling is mounted on the carrier 11
by a needle having a 400 Eun wide head. The distance between each dot is
1200 Eun. 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. 29   2 2 MAY 2pp3 Please refer to Fig. 2. A
detector 20 is the second embodiment of the present invention for
simultaneously detecting and identifying subtypes of human papilloma
viruses contained in a sample. The detector 20 includes a carrier 21 and a
dot array 22. The carrier 21 is a glass plate having the 5 dot array 22
mounted thereon. Each dot in the dot array 12 is an oligonucleotide
(15~30mer) for identifying a specific subtype of human papilloma viruses.
Each dot on the carrier 21 is an oligonucleotide selected from Tables 1 to
36. For example, an oligonucleotide on the carrier 21 could be 10 selected
from one of the sequences numbered M1101 to M1124 (shown in Table 1) for
indentifying the subtype 11 of human papilloma viruses (HPV 11 ). The
method for mounting the oligonucleotides on the carrier 21 (the glass
plate) is described as follows. 



15 1. The surface of the carrier 21 is treated according to the following
steps 1.1 to 1.8. 1.1 The carrier 21 is cleaned in non-fluorescent and soft
cleaner. 1.2 The clean carrier 21 is immersed in 10% NaOH. 1.3 The carrier
21 is oscillated in double-distilled water, 1 % HCl 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 110C for
45 minutes. 30   2 2 MAY 2pp3 1.6 The dried , carrier 21 is immersed in
0.2% 1,4-phenylene diisothiocyanate, wherein the solvent is 10% pyridine in
dimethyl formamide), at room temperature for 2 hours. 1.7 The carrier 21 is
washed in methanol and acetone, and then the 5 carrier 21 is dried. 1.8 The
dried carrier 21 is preserved in a vacuum and dry box. 2. The
oligonucleotides provided by the present invention are mounted on the
carrier 21 (the glass plate) according to the following steps 2.1 to 2.3.
10 2.1 The oligonucleotide having 3' end labeling is mounted on the carrier
21 by a needle having a 400 l.un wide head. The distance between each dot
is 1200 Eun. 2.2 The carrier 21 is immersed in 1 % NH40H solution for about
2 minutes, washed in double-distilled water, and then dried at room 15
temperature. Thus, the detector 20 is formed. 



2.3 The detector 20 is preserved in a dried box. The method provided by the
present invention for simultaneously detecting and identifying subtypes of
human papilloma viruses contained in a sample is described as follows. 20
1. The sample is treated according to the following steps 1.1 to 1.3. 1.1
The cells are centrifuged at 1,500 rpm at 20C for 5 minutes. 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 (lU/ul) solution is added to the 25 micro-tube. The reaction is
carried out at 95C for 1 hour. The DNA contained in the sample is obtained
after centrifugation at 13,500 rpm, 20C for 5 minutes. The otained DNA is
preserved at -20C . 31   2 2 MAY 2~p 5 2 Polymerase chain reactions are
performed according to the following steps. 2.1
Glutaldehyde-3-phosphodehydrogenase gene is used as the internal control of
the polymerase chain reactions according to the following steps 2.1.1 to
2.l.3. 2.1.1 Mixing the following components: Reagent Stock amount Final
concentration Sterile H20 10X Taq Buffer dNTP Template GAP241-51 ~ primer
GAP241-32~ primer ProTaq (PROTECH) Total volume ~ E~l ) 2.5 mM 10 pmol/E~l
10 pmol/~,1 5 U/~.l 2.6 0. 5 1 X Taq Buffer 0.4 200 E,~M 1 0.2 0.4 pmol/E~l
0.2 0.4 pmol/~,l 0.1 5 0.1 U/~,I 10 



1) Gap21-5 : CCACCAACTGCTTAGCACCCC 2) Gap21-3 : TGCAGCGTACTCCCCACATCA 3)
The proper amount of mineral oil is added to prevent the evaporation. 2.1.2
The polymerase chain reaction is performed according to the following
programs. Program 1 Program 2 Program 3 32   2 2 MAY 2003 94C ~ l5seconds 1
minute 72C ~ 30 seconds 40 cycles 94C :, 3 minuxes 57 C 72C 5 minutes 5
2.1.3 The pmduct of the polymerase chain z~eaction is analyzed in 2.5%
agaroselEtBr (O.SXT,B~). 2.2 The DN,A, contained iz~ the sample is
proceeded tho first round of polymerase chain reaction according to the
following steps. 2.2.1 Mixing the following components: Rcag~nt Stock
A.~uou.ut Final concentration Stcrile H2C~ 4.7-5.7 1 OX ?'aq Suffer 1 1 X
~"ag Buffer dNTP 2.5 mM 0.8 200 plV~ Template 1-2 BSA 10 mg/ml 0.1 0.1
~g/~sl ~rimerl ~~ 10 pmol/~tl 0.6 0.6 pmol/~l Rrimerl~2~ I0 pmol/~I 0.6 0.6
pmol/N,l P~roTaq 5 U/~1 0.2 0.1 U/~r.l CPR.O~:c~? Total volu~t 10 ( w~ ) 1)
MY09IMX11 : Manos et al., Cancer Cells 1989, 7, 209-214 2) ~1 30IL/E1 847R
: Ylitalo et al., J. Chn. Microbiol. 1995, 33, 33   2 2 MHY 2003 



I 822-I $28 3) 'rhe proper ar~aount of mineral oil is added to prevent the
evaporation. 2.2.2 The polymerase chain xeaction is performed according to
the 5 following programs. Px'ogr3m 1 Progrtim 2 Program 3 94C ~ 4Sseconds
94C ~ 45C ~ 72C 3 minutes 1 minute 5 minutes 72C 10 1.5 minutes 45 cycles
2.2.3 T'he product of the polymerase chain reaction is analyzed in 2.5%
agarose/EtBr (0..5x~E). 2.3 'fhe DNA contained in the sample is proceeded
the second rouzad of polymerase :chain reaction via internal primers
according to the following steps. 2,3.1. Mixilig the following components:
Regent Stock Amount Final concentration Sterile Hi0 11.75 10X T'aq;Buffer
2.5 1X ~'ag Buffer dNTP 2.5 mM 2 200 plVi First xound PCR 5 product BSA 10
mvg/m1 0.25 O.X p,g~pl 34   2 2 ~aY 2003 Primerll 10 pmol/~,1 1.5 0.6
pmol/~,l Primer1,2,31 ~ 10 pmol/pl 1.5 0.6 pmol/p.l ProTaq (PRO~cH) 5 U/~l
0.5 0.1 U/~,1 Final volume 25 (~,l) 1) GP5+/GP6+ : De Roda Husman et al.,
J. Gen. Virol. 1995, 76, 1057-1062 2) El 350L/E1 547R : Ylitalo et al. J.
Clin. Microbiol. 1995, 33, 1822-1828 5 3) The 5' end of the GP6+ and E1
547R primers could be labeled with biotin or Cy5 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 



94C ~ 45C ~ 72C 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 35   2 2 MAY 2003 identifying the subtypes of human
papilloma viruses according to the following steps. 3.1 The detector 10 is
immersed in 2x SSC solution for S minutes. 3.2 The detector 10 is immersed
in a buffer containing salmon sperm 5 DNA (50 E~g/~,1), and the
oligonucleotides mounted on the detector 10 are pre-hybridized with the
salmon sperm DNA at 35C fox 30 minutes. 3.3 The PCR product having biotin
labeled thereon is added into and mixed with a buffer containing salmon
sperm DNA (50 ~,g/~,1) at 95C 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 35C for 4 hours or overnight. 3.5
The detector 10 is washed in 2x SSC/1% SDS solution at 35C 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 lx PBST solution. 20 3.10
The detector 10 is washed in Tris/NaCI solution. 



3.11 The detector 10 is treated with NBTBCIP 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 36   2 2 MAY 2(1D33 identifying the subtypes
of human papilloma viruses according to the following steps. 4.1 The PCR
product having Cy5 labeled thereon is purified by PCR Clean Up-M System
(Viogene, USA), and the PCR product is 5 precipitated in ethanol. Then, the
PCR product is dried. 4.2 The precipitated DNA is dissolved in 12 ~,1 of
the buffer (2x SSC/0.1% SDS), and centrifugated for 1 minute, and then
placed on boiled water far 2 minutes. Then, the mixture is placed on ice
for 5 minutes. 10 4.3 The mixture is centrifugated for 30 seconds, and 10
~,l 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 35C 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 35C 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 37   2 2 MAY 2(~3 and identifying subtypes of
human papilloma viruses contained in a sample. The detector 30 includes a
carrier 31 and a dot array 32. The carrier 31 is a nylon membrane. The
actual length of the nylon membrane is about 1.44 cm and the actual width
of the nylon membrane 5 is about 0.96 cm. The dot array is mounted on the
carrier 31 according to the foresaid method, wherein the distance between
each dot is about 1.2 mm and the diameter of each dot is about 0.4 mm. Each
dot is an 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 (c). 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% 38 



2 2 MAY 2003 agarose/EtBr, and the electrophoresis results are shown in
Fig. 4(b). The numbers labeled in Figs. 4(a) and (b) and the corresponding
HPV clones are illustrated in Table 39. Table 39 No.HPV cloneNo.HPV
cloneNo.HPV cloneMDNA marker7HPV 3314HPV 561HPV 68HPV 3515HPV 592HPV 119HPV
4416HPV 613HPV 1610HPV 4517HPV 664HPV 1811HPV 5218HPV 705HPV 2612HPV
53I9HPV CP80616HPV 3113HPV 5420HPV L1AE5 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 (c) 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 reactions 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 39   2 2 MAY 2L1033 showing the fourth
embodiment of the present invention. The detector 40 is used for
simultaneously detecting and identifying the subtypes of hiunan papilloma
viruses contained in a sample. The detector 40 includes a carrier 41 and a
dot array 42. The carrier 41 is a glass plate, and the dot 5 array 42 is
mounted on the glass plate according to the foresaid method. Each dot is an
oligonucleotide (15~30mer) for specifically identifying a subtype of human
papilloma viruses. The sequences of the oligonucleotides are selected from
Tables. 1 to 36. The subtype of human papilloma vinises 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(a). 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 ~derstood 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 40   2 2 MAY 2~3 scope of the appended claims which are to be
accorded with the broadest interpretation so as to encompass a11 such
modifications and similar structures. Therefore, the above description and
illustration should not be taken as limiting the scope of the present
invention which is defined by 5 the appended claims. 41   2 2 MAY 2(303
WHAT IS CLAIMED IS: 1. A detector for simultaneously detecting and
identifying subtypes of human papilloma viruses (HPV) contained in a
sample, comprising: a carrier having a first part and a second part for
carrying said sample thereon; a first oligonucfeotide carried on said first
part of said carrier; and a second oligonucleotide carried on said second
part of said carrier, wherein said first and second oligonucleotides
respectively are 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 Sequence5' --> 3'Locus inNo.HPV 11M
1101ATCTGTGTCTAAATC6799-6813M1102TCTGTGTCTAAATCTGCTAC6800 -
6819M1103ATCTGTGTCTAAATCTGCTACATACA6799 - 6824M1104TGCATCTGTGTCTAAATCTG6796
- 6815M1105AAATCTGCTACATACACTAA6809 - 6828M 1106CTAAATCTGCTACATACACTA6807 -
6827M 1107CTACATACACTAATTCAGAT6816 - 6835M 1108TAGCATTACATTATCTGCAGAAG6895
- 6917M 1109TCCTTCTGTTTTGGAGGAC6943 - 6961M
1110TTTATCGCCTCCACCAAATGGTACAC6973 - 6998M
1111TTATAGATATGTACAGTCACAGGCC7009 - 7033M 1112ACCCACACCTGAAAAAGAAAAAC7048 -
7070 HPV 16 NC 001526 



42   2 2 MAY 2a13 Sequence5'--> 3'Locus inNo.HPV 16M
1601TATGTCATTATGTGCTGCCA6659 - 6678M1602GTGCTGCCATATCTACTTCA6670 - 6689M
1603TGCCATATCTACTTC6674 - 6688M 1604TATCTACTTCAGAAACTACA6679 - 6698M
1605CTACTTCAGAAACTACATATAA6682 - 6703M 1606ATAAAAATACTAACTTTAAG6700 - 6719M
1607CAAAATAACCTTAACTGCAGACG6773 - 6795M1608TTCCACTATTTTGGAGGAC6821 - 6839M
1609TCTACAACCTCCCCCAGGAGGCACAC6851 - 6876M 1610TTATAGGTTTGTAACCCAG6887 -
6905M 1611ACATACACCTCCAGCACCT6923 - 6941M 1612CCTTAAAAAATACACT6956 - 6971
HPV 18 NC 001357 Sequence5' --> 3'Locus inNo.HPV 18M1801TTCTACACAGTCTCC6650
- 6664M 1802CAGTCTCCTGTACCTGGGCA6657 - 6676M 1803AGTCTCCTGTACCTGGGCAA6658 -
6677M 1804TCTCCTGTACCTGGGCAATATGA6660 - 6682M 1805CTGTACCTGGGCAATATGAT6664
- 6683M1806ATGATGCTACCAAATTTAAG6679 - 6698M1807TACTATTACTTTAACTGCAGATG6752
- 6774M 1808TAGCAGTATTTTAGAGGAT6800 - 6818M
1809TGTTCCCCCCCCCCCAACTACTAGTT6830 - 6855M 1810ATATCGTTTTGTACAATCTGTT6866 -
6887M1811GGATGCTGCACCGGCTGAA6905 - 6923M 1812CTATGATAAGTTAAAG6935 - 6950 43
2 2 MAY 2003 HPV 26 NC 001583 Sequence5' --> 3'Locus inNo.HPV
26M2601TAGTACATTATCTGCAGCAT6619 - 6638M2602ATTATCTGCAGCATC6625 -
6639M2603TGCAGCATCTGCATCCACTC6631 - 6650M2604GCATCTGCATCCACTCCATTTAAA6635 -
6658M2605CTCCATTTAAACCATCTGAT6648 - 6667M2606TAAAATAACACTTACAACAGATG6727 -
6749M2607TGCCTCCATATTGGAGGAT6775 - 6793M2608ACTAACCTTACCTCCCACTGCTAGTT6805
- 6830M2609CTATAGGTTTATTAAAAACTCT6841 - 6862M2610TAACGCCCCTCCTGTGCCA6880 -
6898 HP.V 31 NC 001527 Sequence5' --> 3'Locus inNo.HPV
31M3101TGCAATTGCAAACAG6592 - 6606M3102GCAATTGCAAACAGTGATAC6593 -
6612M3103CAATTGCAAACAGTGATACT6594 - 6613M3104GCAAACAGTGATACTACATTTAA6599 -
6621M3105CTACATTTAAAAGTAGTAAT6612 - 6631M3106CAAAATAACATTATCTGCAGACA6691 -
6713M3107TCCTGCTATTTTGGAAGAT6739 - 6757M3108ATTGACCACACCTCCCTCAGGTTCTT6769
- 6794M3109CTATAGGTTTGTCACCTCACAG6805 - 6826M3110AACTGCCCCCCAAAAGCCC6844 -
6862 HPV 32 NC 001586 Sequence 5' --> 3' Locus in No. HPV 32 44   2 2 MAY
2Q03 M3201TGCTACTGTAACAACTGAAG6906 - 6925M3202GCTACTGTAACAACTGAAGA6907 -
6926M3203TACTGTAACAACTGA6909 - 6923M3204ACTGTAACAACTGAAGACAC6910 -
6929M3205CAACTGAAGACACATACAAGTC6917 - 6938M3206CAAAATTACATTATCTGTAGAGG7005
- 7027M3207TCCTGACATACTAGACGAT7053 -
7071M3208TGTAGCTCCACCGCCCTCTGGTACTT7083 -
7108M3209TTATAGATTTGTGCAGTCTCAG7119 -7140M3210TAAGGTAACAGCACCTGAA7158 -
7176M3211TTTTTCTGACTATTCA7188 - 7203 HPV 33 NC 001528 Sequence5' -->
3'Locus inNo.HPV 33M3301TATGCACACAAGTAACTAGT6624 -
6643M3302CACACAAGTAACTAG6628 - 6642M3303ACAAGTAACTAGTGACAGTA6631 -
6650M3304GTAACTAGTGACAGTACATATAA6635 - 6657M3305GTACATATAAAAATGAAAAT6648 -
6667M3306CAAAGTTACCTTAACTGCAGAAG6727 - 6749M3307TCCAGATATTTTAGAAGAT6775 -
6793M3308TTTAACACCTCCTCCATCTGCTAGTT6805 -
6830M3309CTATAGGTTTGTTACCTCTCAG6841 - 6862M3311AACAGTACCTCCAAAGGAA6880 -
6898M3312CTTAGGTAAATATACA6910 - 6925 HPV 35 NC 001529 Sequence 5' --> 3'
Locus in No. HPV 35 M3501 TCTGCTGTGTCTTCTAGTGA 6612 - 6631 45   Z 2 MAY ~3 



M3502TGCTGTGTCTTCTAG6614 - 6628M3503GTGTCTTCTAGTGACAGTAC6618 -
6637M3504CTTCTAGTGACAGTACATATAAA6622 - 6644M3505GTACATATAAAAATGACAAT6634 -
6653M3506TAAAATAACACTAACAGCAGATG6713 - 6735M3507CCCGTCCATTTTAGAGGAT6761 -
6779M3508CCTTACACCACCGCCTTCTGGTACCT6791 -
6816M3509ATATCGCTATGTAACATCACAG6827 - 6848M3510ACCCAGTGCACCAAAACCT6866 -
6884 HPV 37 NC 001687 Sequence5' --> 3'Locus inNo.HPV
37M3701TGTCTACTGACAATG6782 - 6796M3702TGTCTACTGACAATGGCGAA6782 -
6801M3703TGACAATGGCGAAGTTACAG6789 - 6808M3704GACAATGGCGAAGTTACAGA6790 -
6809M3705AATGGCGAAGTTACAGAATA6793 - 6812M3706CAGAATATAATTCTCAAACA6806 -
6825M3707TAAAGTTCCTTTAAAGGCTGAGG6885 - 6907M3708TTCTGGTATATTGGAAGAG6933 -
6951M3709ATTTGTACCTACTCCAGATAATTCAG6963 -
6988M3710TTATAGGTACATTAATTCAAAG6999 - 7020M3711TGCAGTTGTTGAAAAAGAA7038 -
7056M3712CTTTGCAAAATATACA7068 - 7083 HPV 39 NC 001535 Sequence 5' --> 3'
Locus in No. HPV 39 M3901 CTCTATAGAGTCTTC 6677 - 6691 M3902
TAGAGTCTTCCATACCTTCT 6682 - 6701 46   2 2 MAY 2003
M3903ATAGAGTCTTCCATACCTTC6681 - 6700M3904GTCTTCCATACCTTCTACATATG6686 -
6708M3905CTACATATGATCCTTCTAAG6700 - 6719M3906TACTGTCACATTAACAACTGATG6779 -
6801M3907TTCCTCTATATTGGACAA6827 - 6844M3908TGTAGCTCCTCCACCATCTGCCAGTT6857 -
6882M3909TTACAGATACCTACAGTCTGCA6893 - 6914M3910GGATGCTCCAGCACCTGAA6932 -
6950M3911ATATGACGGTCTAAAG6962 - 6977 HPV 42 NC 001534 Sequence5' -->
3'Locus inNo.HPV 42M4201TATATGTTGGGGAAATCAGCTA6802 -
6823M4202CACTGCAACATCTGGTGATA6874 -
6893M4203GCAACATCTGGTGATACATATACAGCTGCT6878 -
6907M4204CATTAACTGTTGAAGTTATGTCA6978 -
7000M4205CCTAACATATTAGAGGAGTGGAATGT7019 - 7044M4206CACCACCACCTTCAGGAACT7053
- 7072M4207GTTATAGGTATGTACAATCAGAAG7083 -
7106M4208GCTAAGGTAACAACGCCAGAAAAAAAGGAT7121 -
7150M4209CAGACTTTTGGTTTTGGGAGGTAA7158 - 7181M4210GAAAAGTTTTCTACTGATTTA7190
- 7210 HPV 43 U12504 Sequence5' --> 3'Locus inNo.HPV
43M4301CATTTGTTTTGGGAATCAGTTG21 - 42M4302TGACCCTACTGTGCCCAGTA99 -
118M4303ACTGTGCCCAGTACATATGACAATGCAAAG106 -
135M4304GTTTATATTTCAATTATGCATAA177 - 199 47   2 2 MAY 2003
M4305CCAGAGGTTATGACATATATT211 - 231M4306CCCACATTATTAGAGGACTGGAA244 -
266M4307CCACCTGCCTCTGCTTCTTTG280 - 300M4308CGCTTTTTGTCTAACAAGGCCATTG313 -
337M4309CCAAAGGAACGGGAGGATCCCTA358 - 380M4310CTTACAGAAAAGTTTTCTGCACAAC409 -
433 HPV 44 NC 001689 Sequence5' --> 3'Locus inNo.HPV
40M4401TGCCACTACACAGTC6719 - 6733M4402CTACACAGTCCCCTCCGTCT6724 -
6743M4403TGCCACTACACAGTCCCCTC6719 - 6738M4404CAGTCCCCTCCGTCTACATATA6729 -
6750M4405CTACATATACTAGTGAACAA6742 - 6761M4406TAGTATTACCTTAACGGCGGAGG6821 -
6843M4407TGCTGGTATTTTAGAACAG6869 - 6887M4408GTTGTCGCCGCCCCCAAATGGTACCT6899
- 6924M4409ATACAGATATGTGCAGTCCCAG6935 - 6956M4410GCCACCCCCTGAAAAGGCA6974 -
6992M4411CTATGCAAAATTAAGT7004 - 7019 HPV 45 NC 001590 Sequence5' -->
3'Locus inNo.HPV 45M4501TGCCTCTACACAAAATCCTG6651 -
6670M4502CTCTACACAAAATCC6654 - 6668M4503ACAAAATCCTGTGCCAAGTA6660 -
6679M4504CAAAATCCTGTGCCAAGTAC6661 - 6680M4505AATCCTGTGCCAAGTACATATG6664 -
6685M4506GTACATATGACCCTACTAAG6677 - 6696 48   2 2 MAY 2pp3
M4507CACTATTACTTTAACTGCAGAGG6756 - 6778M4508TAGTAGTATATTAGAAAAT6804
-6822M4509TGTCCCTCCACCACCTACTACAAGTT6834
-6859M4510ATATCGTTTTGTGCAATCAGTT6870 -6891M4511GGATACTACACCTCCAGAA6909
-6927 HPV 51 NC 001533 



Sequence5' --> 3'Locus inNo.HPV 51M5101CACTGCCACTGCTGCGGTTT6555 -
6574M5102TGCCACTGCTGCGGT6558 - 6572M5103CACTGCTGCGGTTTCCCCAA6561 -
6580M5104CCACTGCTGCGGTTTCCCCA6560 - 6579M5105CTGCGGTTTCCCCAACATTTAC6566 -
6587M5106CAACATTTACTCCAAGTAAC6578 - 6597M5107TAAAATTACTTTAACTACAGAGG6657 -
6679M5108TCCTACCATTCTTGAACAG6705 - 6723M5109ATTAACATTACCTCCGTCTGCTAGTT6735
- 6760M5110ATATAGGTTTGTTAGAAATGCA6771 - 6792M5111GGACACCCCTCCACAGGCT6810 -
6828M5112TTTGGCCAAATATAAA6840 - 6855 HPV 52 NC 001592 Sequence5' -->
3'Locus inNo.HPV 52M5201TGAGGTTAAAAAGGA6695 -
6709M5202TGAGGTTAAAAAGGAAAGCA6695 - 6714M5203GAGGTTAAAAAGGAAAGCAC6696 -
6715M5204TTAAAAAGGAAAGCACATAT6700 - 6719M5205AAAGGAAAGCACATATAAAAAT6704 -
6725M5206GCACATATAAAAATGAAAAT6712 - 6731 49   2 2 MAY 2pp3
M5207CAAAATTACATTAACAGCTGATG6791 - 6813M5208TGCCACTATTTTAGAGGAC6839 -
6857M5209CCTTACCCCACCACCGTCTGCATCTT6869 -
6894M5210ATACAGATTTGTCACTTCTACT6905 - 6926M5211AAACACACCACCTAAAGGA6944 -
6962M5212TTTAAAGGACTATATG6974 - 6989 HPV 53 NC 001593 Sequence5' -->
3'Locus inNo.HPV 53M5301TCCGCAACCACACAGTCTAT6681 -
6700M5302CCGCAACCACACAGT6682 - 6696M5303CCGCAACCACACAGTCTATG6682 -
6701M5304CACAGTCTATGTCTACATATAA6691 - 6712M5305CTACATATAATTCAAAGCAA6703 -
6722M5306TAAAATATCCCTGTCTGCTGAGG6782 - 6804M5307TTCTACCTTACTGGAAGAC6830 -
6848M5308TTTGTCGCCTCCTGTTGCCACTAGCT6860 -
6885M5309ATACAGATATGTGAAAAGTGCA6896 - 6917M5310GGATCAGCCCCCTCCTGAA6935 -
6953 HPV 54 NC 001676 Sequence5' --> 3'Locus inNo.HPV
54M5401TACAGCATCCACGCA6633 - 6647M5402CAGCATCCACGCAGGATAGC6635 -
6654M5403ACGCAGGATAGCTTTAATAA6643 - 6662M5404CACGCAGGATAGCTTTAATA6642 -
6661M5405ATAGCTTTAATAATTCTGAC6650 - 6669M5406TACCATAACCCTTACAGCAGATG6729 -
6751M5407TCCCACTATTCTAGAGGAC6777 - 6795 50   2 2 MAY 2pp3 M5408
TATAACCCCCCCAGCTACAAGTAGTT 6807 - 6832 M5409 ATATAGGTTTGTACAGTCACAG 6843 -
6864 M5410 GAATAATGCCCCTGCAAAGGAA 6882 - 6903 HPV 56 NC 001594 Sequence5'
--> 3'Locus inNo.HPV 56M5601CTGCTACAGAACAGT6630 -
6644M5602GCTACAGAACAGTTAAGTAA6632 - 6651M5603CAGAACAGTTAAGTAAATAT6636 -
6655M5604GAACAGTTAAGTAAATATGATGC6638 - 6660M5605GTAAATATGATGCACGAAAA6648 -
6667M5606CAAAATTACTTTGTCTGCAGAGG6727 - 6749M5607TGCTAACCTACTGGAGGAC6775 -
6793M5608GTTATCCCCGCCAGTGGCCACCAGCC6805 -
5830M5609ATATAGATATGTTAGAAGCACA6841 - 6862M5610GGAACAGCCACCAACAGAA6880 -
6898 HPr/ 58 NC 001443 Sequence5' --> 3'Locus inNo.HPV
58M5801ATGCACTGAAGTAACTAAGG6674 - 6693M5802CACTGAAGTAACTAAGGAAG6677 -
6696M5803TGAAGTAACTAAGGA6680 - 6694M5804GAAGTAACTAAGGAAGGTAC6681 -
6700M5805CTAAGGAAGGTACATATAAAAA6688 - 6709M5806ATAAAAATGATAATTTTAAG6703 -
6722M5807CAAAATTACACTAACTGCAGAGA6776 - 6798M5808TTCCAATATTTTGGAGGAC6824 -
6842M5809TTTAACACCTCCTCCGTCTGCCAGTT6854 -
6879M5810ATATAGATTTGTTACCTCCCAG6890 - 6911 51   2 2 MAY 2J3 M5811
AACAGCACCCCCTAAAGAA 6929 - 6947 HPV 59 NC 001635 Sequence5' --> 3'Locus
inNo.HPV 59M5901TTCTACTACTTCTTC6643 - 6657M5902ACTACTTCTTCTATTCCTAA6647 -
6666M5903ACTTCTTCTATTCCTAATGT6650 - 6669M5904TCTTCTATTCCTAATGTATACAC6f 53 -
6675M5905ATGTATACACACCTACCAGT6666 - 6685M5906TAAAATAACATTAACTACAGAGG6745 -
6767M5907TACCACTATTTTGGAGGAT6793 - 6811M5908TGTTACACCACCTCCTACTGCTAGTT6823
- 6848M5909ATACCGTTTTGTTCAATCTGCT6859 - 6880M5910GGACACCGCACCGCCAGTT6898 -
6916M5911TTATGACAAACTAAAG6928 - 6943 HPr/ 61 NC 001694 Sequence5' -->
3'Locus inNo.HPV 61M6101CTGCTACATCCCCCC6803 -
6817M6102ACATCCCCCCCTGTATCTGA6808 - 6827M6103CATCCCCCCCTGTATCTGAA6809 -
6828M6104CCCCTGTATCTGAATATAAAGC6815 - 6836M6105CTGAATATAAAGCCACAAGC6824 -
6843M6106TAAAATACATTTAACCCCTGAAA6903 - 6925M6107TAAGGCCTTGTTGGATGAC6951 -
6969M6108TGTGGTACCACCACCCTCTACCAGTT6981 -
7006M6109ATATAGGTTTTTGCAGTCCAGA7017 - 7038M6110GGGTGCTGCTGCCCCGCCGCCC7056 -
7077M6111CTATGCCAAGTTATCC7089 - 7104 



52   2 2 MAY 2~ HPV 62 U12499 Sequence5' --> 3'Locus inNo.HPV
62M6201CCGCCTCCACTGCTG92 - 106M6202GCCTCCACTGCTGCAGCAGA94 -
113M6203CTGCTGCAGCAGAATACACG101 - 120M6204GCAGAATACACGGCTACCAA109 -
128M6205CAGAATACACGGCTACCAAC110 - 129M6206CAAAATACAGTTAACCCCCGAAA189 -
211M6207CAAGGACCTTTTGGATGAC237 - 255M6208GGTTTTACCTCCCCCTTCCACTAGTT267 -
292M6209ATATCACTATTTCGAGTCTCGG303 - 324M6210GGGGCTGCCTACCCGTCCC342 -
360M6211GTATGCGCAAATGACA372 - 387 HPV 66 NC 001695 Sequence5' --> 3'Locus
inNo.HPV 66M6601CAGCTAAAAGCACAT6680 - 6694M6602CAGCTAAAAGCACATTAACT6680 -
6699M6603CTAAAAGCACATTAACTAAA6683 - 6702M6604TTAACTAAATATGATGCCCG6694 -
6713M6605CTAAATATGATGCCCGTGAA6698 - 6717M6606TAAAATAACCTTAACTGCAGAAG6777 -
6799M6607TAATACTTTATTAGACGAT6825 - 6843M6608CTTATCCCCACCAGTTGCAACTAGCT6855
- 6880M6609ATATAGGTATATTAAAAGCACA6891 - 6912M6610GGAACAGCCCCCTGCAGAA6930 -
6948M6611CCTGGCTAAATATAAG6960 - 6975 53   2 2 MAY 2~ HPV 67 D21208
Sequence5' --> 3'Locus inNo.HPV 67M6701CTGAGGAAAAATCAG6655 -
6669M6702GAGGAAAAATCAGAGGCTAC6657 - 6676M6703ATCAGAGGCTACATACAAAAATG6665 -
6687M6704AGGAAAAATCAGAGGCTACA6658 - 6677M6705CTACATACAAAAATGAAAAC6673 -
6692M6706CAAAATATCCCTTACTGCAAATG6752 - 6774M6707TCCAGATATATTAGAGGAC6800 -
6818M6708CCTTACACCACCTCCTTCAGGTAATT6830 -
6855M6709ATATAGATTTGTTACCTCGCAG6866 - 6887M6710AACATCCCCTCCAACAGCA6905 -
6923M6711TCTTAAAAAGTACAGT6935 - 6950 HPV 68 M73258 Sequence5' --> 3'Locus
inNo.HPV 68M6801CTACTACTGAATCAG2653 - 2667M6802TGAATCAGCTGTACCAAATA2660 -
2679M6803GAATCAGCTGTACCAAATAT2661 - 2680M6804CAGCTGTACCAAATATTTATGA2665 -
2686M6805ATATTTATGATCCTAATAAA2677 - 2696M6806TCCTGCTATTTTGGATGAT2804 -
2822M6807TACTATAACATTGTCCACTGATG2756 -
2778M6808TGTTGCCCCTCCACCATCTGCTAGTC2834 -
2859M6809ATACCGCTATCTGCAATCAGCA2870 - 2891M6810AGACGCCCCTGCACCTACT2909 -
2927M6811ATATGATGGCTTAAAC2939 - 2954 HPV 69 NC 002171 54   2 2 MAY 2e03
Sequence5' --> 3'Locus inNo.HPV 69M6901TATTAGTACTGTATCTGCAC6572 -
6591M6902CTGTATCTGCACAAT6580 - 6594M6903CTGTATCTGCACAATCTGCA6580 -
6599M6904TGCACAATCTGCATCTGCCA6587 - 6606M6905CAATCTGCATCTGCCACTTTTA6591 -
6612M6906CCACTTTTAAACCATCAGAT6604 - 6623M6907TAAAATTACTCTTACCACTGATG6683 -
6705M6908TTCTACTATTTTGGAAAAT6731 - 6749M6909CCTTACCTTGCCTCCTACTGCTAGTT6761
- 6786M6910ATATAGGTTTATTAAAAATTCA6797 - 6818M6911CGATGCCCCTGCACAGCCC6836 -
6854 HPV 6 NC 000904 Sequence5' --> 3'Locus inNo.HPV
6M0601CATCCGTAACTACATCTTCC6814 - 6833M0602ATCCGTAACTACATCTTCCA6815 -
6834M0603CTACATCTTCCACATACACCAA6823 - 6844M0604CATCTTCCACATACACCAAT6826 -
6845M0605ATCTTCCACATACACCAATT6827 - 6846M0606CCACATACACCAATTCTGAT6832 -
6851M0607TAGCATTACATTGTCTGCTGAAG6911 - 6933M0608TCCCTCTGTTTTGGAAGAC6959 -
6977M0609GTTATCGCCTCCCCCAAATGGTACAT6989 -
7014M0610CTATAGGTATGTGCAGTCACAG7025 - 7046M0611GCCCACTCCTGAAAAGGAA7064 -
7082M0612CTATAAGAACCTTAGT7094 - 7109 HPV 70 NC 001711 55   2 2 MAY 2003
Sequence5' -->
3'No.M7001TGTCTGCCTGCACCGAAACGM7002CTGCACCGAAACGGCM7003GAAACGGCCATACCTGCTGT
M7004CGAAACGGCCATACCTGCTGM7005CGGCCATACCTGCTGTATATAGM7006CTGTATATAGCCCTACAA
AGM7007TACTATCACATTAACTGCTGACGM7008TCCTGCAATTTTGGACAATM7009AGTTACCCCTCCACCA
TCTGCAAGCTM7010GTATAGGTATTTACAATCAGCAM7011GGATGCTCCTACACCTGAAM7012CTATGACGA
TTTAAAA 



H PV 72 X94164 Sequence 5' --> 3' No.
M7201ATCTGTTGGTTTAATGAGCTM7202TTTGTGACAGTTGTAGATACM7203CTGCCACAGCGTCCTM7204
ACAGCGTCCTCTGTATCAGAM7205CCACAGCGTCCTCTGTATCAM7206AGCGTCCTCTGTATCAGAATATM72
07CAGAATATACAGCTTCTAATM7208TAAAATTCACTTAACTCCTGAAAM7209TAAGGCCTTATTGGATGACM
7210TGTGGTGCCTCCTCCTTCTACCAGTTM7211CTATAGGTTTTTGCAGTCTCGTM7212GGGGGCTGCCACC
CCTCCTCCTM7213ATATGCTAACTTATCC Locus in H PV 70 6614 - 6633 6621 - 6635
6628 - 6647 6627 - 6646 6632 - 6653 6644 - 6663 6723 - 6745 6771 - 6789
6801 - 6826 6837 - 6858 6876 - 6894 6906 - 6921 Locus in H PV 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
56   2 2 MAY 2~ HPV 74 U40822 Sequence5' --> 3'Locus inNo.HPV
74M7401CCTACCTCACAATCG1686 - 1700M7402CTCACAATCGCCTTCTGCTA1691 -
1710M7403ACCTCACAATCGCCTTCTGC1689 - 1708M7404CAATCGCCTTCTGCTACATATA1695 -
1716M7405ACAATCGCCTTCTGCTACATAT1694 - 1715M7406CTACATATAATAGTTCAGAC1708 -
1727M7407TAGTATTAAGTTAACTGCTGAGG1787 - 1809M7408TCCTACAGTTTTAGAAGAG1835
-1853M7409GCTAACGCCTCCCCCCAATGGTACTT1865 -
1890M7410CTACAGATATGTGCAGTCCCAG1901 - 1922M7411ACCTACGCCTGATAAAGCA1940 -
1958M7412CTATGCAAATTTAAGT1970 - 1985 HPV 82 AB027021 Sequence5' --> 3'Locus
inNo.HPV 82M8201TGCTGTTACTCCATC6fi08 - 6622M8202TGCTGTTACTCCATCTGTTG6fi08 -
6627M8203ACTCCATCTGTTGCACAAAC6615 - 6634M8204AAACATTTACTCCAGCAAAC6G31 -
6650M8205TAAAATCACTTTAACTACTGAAA6710 - 6732M8206TTCTACAATTTTAGAACAG6758 -
6776M8207ATTAACATTGCCCCCCTCCGCTAGTT6788 -
6813M8208CTATCGATTTGTAAAAAATGCA6824 - 6845M8209GGACAGTCCTCCACAGGCT6863 -
6881 HPV CP8061 U12479 57   2 2 MAY 2003 Sequence 5' --> 3' No. M806101
TCTGTGCTACCAAAACTGTT M806102 CTACCAAAACTGTTG M806103 ACCAAAACTGTTGAGTCTAC
M806104 AACTGTTGAGTCTACATATAAA 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 Locus in HPV CP8061 86 - 105 92 - 106 94-113 99 - 120 103
- 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 58 



2 2 NtAY 2003 HPV L1AE5 AF039910 Sequence5' --> 3'Locus inNo.HPV
L1AE5MAE501ATCTACTGCAACTACTAATC69 - 88MAE502CTGCAACTACTAATC74 -
88MAE503CTGCAACTACTAATCCAGTT74 - 93MAE504ACTACTAATCCAGTTCCATCTA79 -
100MAE505CTAATCCAGTTCCATCTATA83 - 102MAE506CTATATATGAACCTTCTAAA98
-117MAE507TAAAATTACACTTACTACTGATG177 - 199MAE508TCCTACTATTTTAGATAGT225 -
243MAE509TGTTAGTCCTCCCCCATCTGCTAGCT255 - 280MAE510ATATAGGTTTTTACAGTCATCT291
- 312MAE511GGATGTGGTTGTTCCACAA330 - 348 HPV MM4 U12488 Sequence5' -->
3'Locus inNo.HPV MM4MM401CTGCTGTTACTCAATCTGTT92 - 111MM402TGCTGTTACTCAATC93
- 107MM403GTTACTCAATCTGTTGCACA97 - 116MM404TGCACAAACATTTACTCCAG111 -
130MM405TTACTCAATCTGTTGCACAAAC98 - 119MM406AAACATTTACTCCAGCAAAC116 -
135MM407TAAAATCACTTTAACTACTGAAA195 - 217M M408TTCTACAATTTTAGAACAG243 -
261MM409ATTAACCTTGCCCCCCTCAGCTAGTT273 - 298MM410CTATCGATTTGTAAAAAATGCA309 -
330MM411GGACAGTCCTCCACAGGCT348 - 366 HPV MM7 U12489 59   2 2 MAY 2~3
Sequence5' --> 3'Locus inNo.HPV MM7MM701TGCTGCTACACAGGC93 -
107MM702GCTGCTACACAGGCTAATGA94 - 113MM703TGCTACACAGGCTAATGAAT96 -
115MM704CTACACAGGCTAATGAATACAC98 - 119MM705ATGAATACACAGCCTCTAAC110 -
129MM706CAAAATACATCTTACCCCTGAAA189 - 211MM707TGAACATTTATTGGATGAG237 -
255MM708CGTGTTACCACCTCCTTCCACCAGCC267 - 292MM709CTATCGCTATCTGCAGTCCCGT303 -
324MM710GGGTCCTTCCGCCCCTGCCCCT342 - 363MM711TTATGATGGCCTTGTA375 - 390 HPV
MM8 U12490 Sequence5' --> 3'Locus inNo.HPV MM8MM801TGCTACCAACACCGA93
-107MM802CTACCAACACCGAATCAGAA95 -114MM803CCAACACCGAATCAGAATATAA98
-119MM804CAGAATATAAACCTACCAAT110 - 129MM805TAAGGTCCGTCTGACTCCAGAGG189 -
211MM806TGACTCCTTATTAGATGAG237 - 255MM807TGTTGTGCCCCCTCCCTCCACAAGTT267 -
292MM808CTATAGGTACTTGCAGTCTCGC303 - 324MM809GGGGGCCGCCGCCGCCAAGCCT342 -
363MM810TTATGCTGGCATGTCC375 - 390wherein said first oligonucleotide is one
selected froma sequence groupconsistingof sequences listed above
corresponding to said first subtype ofhuman papilloma virus and a
complementary sequencethereof, and saidsecond oligonucleotide is one
selected from a sequence group consisting of  60   2 2 MAY 2003 sequences
listed above corresponding to said second subtype of human papilloma virus
and a complementary sequence thereof. 2. The detector according to claim 1,
wherein said carrier is made of nylon. 3. The detector according to claim
1, wherein said carrier is a glass plate. 4. The detector according to
claim 1, wherein said detector is an oligonucleotide chip. 5. A method for
detecting a subtype of human papilloma viruses contained in a sample,
comprising steps of: providing an oligonucleotide complementary to a
sequence specific to said subtype of human papilloma viruses; hybridizing
said oligonucleotide with deoxyribonucleic acid (DNA) contained in said
sample; removing non-hybridized DNA contained in said sample; and detecting
a hybridization complex formed between said oligonucleotide and said DNA as
indicative of the presence of said subtype of human papilloma viruses
contained in said sample, wherein said sequence specific to said subtype of
human papilloma viruses has a locus selected from a locus range listed
below corresponding to said subtype of human papilloma virus, wherein
sequences within said locus range are listed below: 



HPV 11 6727 - 7135I409 by TATTTGCTGG GGAAACCACT TGTTTGTTAC TGTGGTAGAT
ACCACACGCA GTACAAATAT 60 GACACTATGT GCATCTGTGT CTAAATCTGC TACATACACT
AATTCAGATT ATAAGGAATA 120 CATGCGCCAT GTGGAGGAGT TTGATTTACA GTTTATTTTT
CAATTGTGTA 61   2 2 MAY 2pp3 GCATTACATT 180 ATCTGCAGAA GTCATGGCCT
ATATACACAC AATGAATCCT TCTGTTTTGG AGGACTGGAA 240 CTTTGGTTTA TCGCCTCCAC
CAAATGGTAC ACTGGAGGAT ACTTATAGAT ATGTACAGTC 300 ACAGGCCATT ACCTGTCAGA
AACCCACACC TGAAAAAGAA AAACAGGATC CCTATAAGGA 360 TATGAGTTTT TGGGAGGTTA
ACTTAAAAGA AAAGTTTTCA AGTGAATTA 409 HPV 16 6602 - 7013I412 by 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 - 6992I415
by TGTTTGCTGG CATAATCAAT TATTTGTTAC TGTGGTAGAT ACCACTCCCA GTACCAATTT 60
AACAATATGT GCTTCTACAC AGTCTCCTGT ACCTGGGCAA TATGATGCTA CCAAATTTAA 120 62
2 z ~aY Zoos GCAGTATAGC AGACATGTTG AGGAATATGA TTTGCAGTTT ATTTTTCAGT
TGTGTACTAT 180 TACTTTAACT GCAGATGTTA TGTCCTATAT TCATAGTATG AATAGCAGTA
TTTTAGAGGA 240 



TTGGAACTTT GGTGTTCCCC CCCCCCCAAC TACTAGTTTG GTGGATACAT ATCGTTTTGT 300
ACAATCTGTT GCTATTACCT GTCAAAAGGA TGCTGCACCG GCTGAAAATA AGGATCCCTA 360
TGATAAGTTA AAGTTTTGGA ATGTGGATTT AAAGGAAAAG TTTTCTTTAG ACTTA 415 HPV 26
6553 - 6967/415 by TATCTGTTGG GGCAATCAAT TGTTTGTTAC CTGTGTTGAT ACCACCCGCA
GTACTAACCT 60 TACCATTAGT ACATTATCTG CAGCATCTGC ATCCACTCCA TTTAAACCAT
CTGATTATAA 120 ACAATTTATA AGACATGGCG AAGAATATGA ATTACAATTT ATATTTCAGT
TGTGTAAAAT 180 AACACTTACA ACAGATGTTA TGGCTTACAT ACATTTAATG AATGCCTCCA
TATTGGAGGA 240 TTGGAATTTT GGACTAACCT TACCTCCCAC TGCTAGTTTG GAAGATGCCT
ATAGGTTTAT 300 TAAAAACTCT GCTACTACCT GTCAGCGTAA CGCCCCTCCT GTGCCAAAGG
AAGATCCTTT 360 TCAAAAATTT AAATTTTGGG ATGTAGATTT AAAAGAAAAA TTTTCTATTG ATTTG
415 HPV 31 6520 - 6931/412 by TATTTGTTGG GGCAATCAGT TATTTGTTAC TGTGGTAGAT
ACCACACGTA GTACCAATAT 60 GTCTGTTTGT GCTGCAATTG CAAACAGTGA TACTACATTT
AAAAGTAGTA 63   2 2 MAY 2~3 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 by 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 -
6967I409 by TATTTGTTGG GGCAATCAGG TATTTGTTAC TGTGGTAGAT ACCACTCGCA
GTACTAATAT 60 64   2 2 MAY 20ai 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 - 6953I412 by 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 - 7125I415 by CATTTTATGG
GGTAATCAAA TGTTTATCAC AGTTGCTGAT AATACACGGA 65   2 2 MAY 20p3 ACACAAACTT 60
TTCTATTAGT GTGTCTACTG ACAATGGCGA AGTTACAGAA TATAATTCTC AAACACTCAG 120 



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 - 7019I415 by 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 by 66   2 2 MAY Zap TATATGTTGG GGAAATCAGC
TATTTTTAAC TGTGGTTGAT ACTACCCGTA GTACTAACAT 60 GACTTTGTGT GCCACTGCAA
CATCTGGTGA TACATATACA GCTGCTAATT TTAAGGAATA 120 TTTAAGACAT GCTGAAGAAT
ATGATGTGCA ATTTATATTT CAATTGTGTA AAATAACATT 180 AACTGTTGAA GTTATGTCAT
ATATACACAA TATGAATCCT AACATATTAG AGGAGTGGAA 240 TGTTGGTGTT GCACCACCAC
CTTCAGGAAC TTTAGAAGAT AGTTATAGGT ATGTACAATC 300 AGAAGCTATT CGCTGTCAGG
CTAAGGTAAC AACGCCAGAA AAAAAGGATC CTTATTCAGA 360 CTTTTGGTTT TGGGAGGTAA
ATTTATCTGA AAAGTTTTCT ACTGATTTA 409 H PV 43 21-435/415 by 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 67   2 2
MAY 2(p,3 HPV 44 6647 - 7061I415 by TATTTGTTGG GGAAATCAGT TATTTGTTAC
TGTTGTAGAT ACTACCCGTA GTACAAACAT 60 GACAATATGT GCTGCCACTA CACAGTCCCC
TCCGTCTACA TATACTAGTG AACAATATAA 120 GCAATACATG CGACATGTTG AGGAGTTTGA
CTTACAATTT ATGTTTCAAT TATGTAGTAT 180 TACCTTAACG GCGGAGGTAA TGGCCTATCT
TCATACTATG AATGCTGGTA TTTTAGAACA 240 GTGGAACTTT GGGTTGTCGC CGCCCCCAAA
TGGTACCTTA GAGGACAAAT ACAGATATGT 300 GCAGTCCCAG GCCATTACAT GTCAAAAGCC
ACCCCCTGAA AAGGCAAAGC AGGACCCCTA 360 TGCAAAATTA AGTTTTTGGG AGGTGGATCT
TAGAGAAAAG TTTTCTAGTG AGTTG 415 HPV 45 6582 - 6996I415 by 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 AAAGGAAAAA TTTTCCTCCG ATTTG 415 68   2 2 MAY 2~3 HPV
51 6486 - 6897/412 by CATTTGCTGG AACAATCAGC TTTTTATTAC CTGTGTTGAT
ACTACCAGAA GTACAAATTT 60 AACTATTAGC ACTGCCACTG CTGCGGTTTC CCCAACATTT
ACTCCAAGTA ACTTTAAGCA 120 



ATATATTAGG CATGGGGAAG AGTATGAATT GCAATTTATT TTTCAATTAT GTAAAATTAC 180
TTTAACTACA GAGGTAATGG CTTATTTACA CACAATGGAT CCTACCATTC TTGAACAGTG 240
GAATTTTGGA TTAACATTAC CTCCGTCTGC TAGTTTGGAG GATGCATATA GGTTTGTTAG 300
AAATGCAGCT ACTAGCTGTC AAAAGGACAC CCCTCCACAG GCTAAGCCAG ATCCTTTGGC 360
CAAATATAAA TTTTGGGATG TTGATTTAAA GGAACGATTT TCTTTAGATT TA 412 HPV 52 6623 -
7031I409 by 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 69   2
2 MAY y(~ 409 HPV 53 6614 - 7022/409 by 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 - 6972I412 by 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 70
z 2 ~Y zoo TAAATTTAAT TTTTGGACTG TTGACCTTAA GGAACGATTT TCATCTGACC TT 412
HPV 56 6559 - 6967I409 by CATTTGCTGG GGTAATCAAT TATTTGTTAC TGTAGTAGAT
ACTACTAGAA GTACTAACAT 60 GACTATTAGT ACTGCTACAG AACAGTTAAG TAAATATGAT
GCACGAAAAA TTAATCAGTA 120 CCTTAGACAT GTGGAGGAAT ATGAATTACA ATTTGTTTTT
CAATTATGCA AAATTACTTT 180 GTCTGCAGAG GTTATGGCAT ATTTACATAA TATGAATGCT
AACCTACTGG AGGACTGGAA 240 TATTGGGTTA TCCCCGCCAG TGGCCACCAG CCTAGAAGAT
AAATATAGAT ATGTTAGAAG 300 CACAGCTATA ACATGTCAAC GGGAACAGCC ACCAACAGAA
AAACAGGACC CATTAGCTAA 360 ATATAAATTT TGGGATGTTA ACTTACAGGA CAGTTTTTCT
ACAGACCTGG ATCAATTTC 419 HPV 58 6608 - 7016I409 by 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 71   2 2 MAY 2p3 CATTAAATAA 360 ATATACTTTT
TGGGAGGTTA ACTTAAAGGA AAAGTTTTCT GCAGATCTA 409 HPV 59 6571 - 6985/415 by 



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 by 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 72   2 2 MAY Z~ GTCCAGAGCT ATTACATGTC AGAAGGGTGC TGCTGCCCCG
CCGCCCAAGG AGGATCGCTA 360 TGCCAAGTTA TCCTTTTGGA CTGTTGATTT ACGAGACAAG
TTTTCCACTG ATTTG 415 HPV 62 21 - 429I409 by 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 by 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 73   2 2 MAY 2pp3
ATATTAAAAG 300 CACAGCTATT ACATGTCAGA GGGAACAGCC CCCTGCAGAA AAGCAGGATC
CCCTGGCTAA 360 ATATAAGTTT TGGGAAGTTA ATTTACAGGA CAGCTTTTCT GCAGACCTG 409
HPV 67 6584 - 6992/409 by 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 - 2996I415 by 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 74   2 2 MAY ~3 TTGGAATTTT GGTGTTGCCC
CTCCACCATC TGCTAGTCTT GTAGATACAT ACCGCTATCT 300 GCAATCAGCA GCAATTACAT
GTCAAAAAGA CGCCCCTGCA CCTACTAAAA AGGATCCATA 360 TGATGGCTTA AACTTTTGGA
ATGTAAATTT AAAGGAAAAG TTTAGTTCTG AACTG 415 



HPV 69 6509 - 6923I415 by 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 H PV 6 6743 - 7151 /409 by 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   2 2 MaY 2pp~ AAGACTGGAA 240
CTTTGGGTTA TCGCCTCCCC CAAATGGTAC ATTAGAAGAT ACCTATAGGT ATGTGCAGTC 300
ACAGGCCATT ACCTGTCAAA AGCCCACTCC TGAAAAGGAA AAGCCAGATC CCTATAAGAA 360
CCTTAGTTTT TGGGAGGTTA ATTTAAAAGA AAAGTTTTCT AGTGAATTG 409 HPV 70 6549 -
6963I415 by CATTTGTTGG CATAACCAGT TGTTTATTAC TGTGGTGGAC ACTACACGTA
GTACTAATTT 60 TACATTGTCT GCCTGCACCG AAACGGCCAT ACCTGCTGTA TATAGCCCTA
CAAAGTTTAA 120 GGAATATACT AGGCATGTGG AGGAATATGA TTTACAATTT ATATTTCAAT
TGTGTACTAT 180 CACATTAACT GCTGACGTTA TGGCCTACAT CCATACTATG AATCCTGCAA
TTTTGGACAA 240 TTGGAATATA GGAGTTACCC CTCCACCATC TGCAAGCTTG GTGGACACGT
ATAGGTATTT 300 ACAATCAGCA GCTATAGCAT GTCAAAAGGA TGCTCCTACA CCTGAAAAAA
AGGATCCCTA 360 TGACGATTTA AAATTTTGGA ATGTTGATTT AAAGGAAAAG TTTAGTACAG AACTA
415 HPV 72 6758 - 7172/415 by 



CATCTGTTGG TTTAATGAGC TTTTTGTGAC AGTTGTAGAT 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 AAGGCCTTAT
TGGATGACTG 240 GAATTTTGGT GTGGTGCCTC CTCCTTCTAC CAGTTTGGAT GATACCTATA
GGTTTTTGCA 300 GTCTCGTGCC ATTACCTGTC AAAAGGGGGC TGCCACCCCT CCTCCTAAAG
AAGATCCATA 360 TGCTAACTTA TCCTTTTGGA CTGTGGATTT AAAGGACAAA TTTTCCACTG ACTTG
415 HPV 74 1613 - 2027/415 by TATTTGTTGG GGTAATCAAT TATTTGTTAC AGTTGTGGAT
ACCACACGCA GTACTAACAT 60 GACTGTGTGT GCTCCTACCT CACAATCGCC TTCTGCTACA
TATAATAGTT CAGACTACAA 120 ACAATACATG CGACATGTGG AGGAATTTGA TTTGCAATTT
ATTTTTCAAT 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 - 6950I415 by CATTTGCTGG AATAATCAGC
TTTTTATTAC TTGTGTTGAC ACTACTAAAA GTACCAATTT 60 AACCATTAGC ACTGCTGTTA
CTCCATCTGT TGCACAAACA TTTACTCCAG CAAACTTTAA 120 GCAGTACATT AGGCATGGGG
AAGAATATGA ATTGCAATTT ATATTTCAAT 77   2 2 MAY 2pp3 TGTGTAAAAT 180
CACTTTAACT ACTGAAATTA TGGCTTACCT GCACACCATG GATTCTACAA TTTTAGAACA 240
GTGGAATTTT GGATTAACAT TGCCCCCCTC CGCTAGTTTG GAGGATGCCT ATCGATTTGT 300 



AAAAAATGCA GCAACATCCT GTCACAAGGA CAGTCCTCCA CAGGCTAAAG AAGACCCTTT 360
GGCAAAATAT AAATTTTGGA ATGTAGACCT TAAGGAACGC TTTTCTTTGG ATTTG 415 HPV CP8061
21 -432I412 by CATTTGTTGG GGCAATCAGC TTTTTGTAAC AGTTGTGGAC ACATCACGTA
GTACAAATAT 60 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 by TATTTGTTGG TTTAATGAAA TGTTTGTTAC AGTGGTGGAT
ACTACCAGAA GCACCAATTT 60 TACTATTTGC ACAGCTACAT CTGCTGCTGC AGAATACAAG
GCCTCTAACT TTAAGGAATT 120 78   2 2 MAY 2pp,3 TCTGCGCCAT ACAGAGGAAT
ATGATTTGCA GTTTATTTTC CAATTATGTA AAATACAGTT 180 AACACCAGAA ATTATGGCCT
ACTTACATAA TATGAACAAG GCACTGTTGG ATGATTGGAA 240 TTTTGGTGTG TTGCCACCTC
CTTCCACCAG TTTAGATGAC ACATATCGCT TTTTACAGTC 300 TCGGGCCATT ACCTGTCAAA
AGGGTGCTGC TGCCCCTGCG CCCAAAGAGG ACCCTTATGC 360 CGACATGTCA TTTTGGACAG
TTGACCTTAA GGACAAGTTG TCTACTGATT TG 412 HPV L1AE5 11 - 360I350 by
GGCACAACCA ATTATTTATA ACTGTGGTAG ACACAACACG TAGTACCAAT CTTACCTTAT 60
CTACTGCAAC TACTAATCCA GTTCCATCTA TATATGAACC TTCTAAATTT AAGGAATACA 120
CACGCCATGT AGAGGAATAT GATTTACAAT TTATATTTCA ATTGTGTAAA ATTACACTTA 180
CTACTGATGT TATGTCTTAT ATACATAACA TGGATCCTAC TATTTTAGAT AGTTGGAATT 240
TTGGTGTTAG TCCTCCCCCA TCTGCTAGCT TAGTAGATAC ATATAGGTTT TTACAGTCAT 300
CTGCCATTAC ATGTCAGAAG GATGTGGTTG TTCCACAAAA AAAGGATCCA 350 HPV MM4 21 -
435I415 by 



CATTTGCTGG AATAATCAGC TTTTTATTAC TTGTGTTGAC ACTACTAGAA GTACCAATTT 60
AACCATTAGC ACTGCTGTTA CTCAATCTGT TGCACAAACA TTTACTCCAG CAAACTTTAA 120
GCAATACATT AGGCATGGGG AAGAATATGA ATTGCAATTT ATATTTCAAT 79   2 2 MAY 2~
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 - 432I412 by 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 TG~GCCTTGTA TTTTGGGAGG TTGATTTAAA GGACAAACTA
TCCACAGATT TG 412 HPV MM8 21 - 432I412 by TATATGCTGG TTTAATCAAT TGTTTGTCAC
GGTGGTGGAT ACCACCCGCA GCACCAATTT 60 TACTATTAGT GCTGCTACCA ACACCGAATC
AGAATATAAA CCTACCAATT TTAAGGAATA 120 80   2 2 MAY 2~ 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 polymerise 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. 81 .AAl.A,.A9hL.A9h .ALU`.As.&.A)I.A
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