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Table 1. Primer Pairs and Fluorogenic Probes used for Real-time PCR and Conventional PCR

Region Type Name Sequence (5'—3") Position
HPV6-F2  ggg CCT AAg CCA CAT Agg AAT 147-167
HPV6  HPV6-R2  TCC TTT TgC TTC ggA CAC CTT 207-187
HPV6-2P  FAM-CAA gTA gTg CCA CCA TT-MGB 169-185
Real-time PCR E2
HPVII-F2  CgT ggA CCg TCC ACT AAC AA 724-743
HPVI1  HPVII-R2  TgT ACT gTC CAC ggA TCT gAT gT  783-761
HPVII2P  VIC- ACC CTg TgT gTg gCC-MGB 745-759
Conventional L1 common MY11 gCM CAg ggW CAT AAY AAT gg 937-953
PCR™ MY09 CgT CCM ARR ggA WAC TgA TC 1382-1363

*1: Gravitt, P.E., et al 19
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Fig. 1. Establishment ofthe Standard Curve for HPV6
Quantification by Real-time PCR

(1)Amplification plot of HPV 6 standards. Genome
concentrationsare 15 (D) ,1.5%X102 (@) ,1.5%X10°

(@) ,15X10* (@) , 1.5X105 (®) ,1.5%x105(®),
1.5%107(@) , 1.5 x 108(®) , 1.5 X 109(@) copies/tube from
right to left.
(2)Standard curve plot of HPV6 standards generated from Ct
values of the amplifiction plot.
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HEMRE R LIZZ 0D, HPVERIES L UHPVIEL O & &
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Fig. 2. Establishment ofthe Standard Curve for HPV11
Quantification by Real-time PCR

(1)Amplification plot of HPV 11 standards. Genome
concentrationsare 15 (D) ,1.5%X102 (@) ,1.5%X10°

(@) ,15X10* (@) , 1.5X105 (®) ,1.5%x105(®),
1.5%x107(@) , 1.5 x 108(®) , 1.5 X 109(@) copies/tube from
right to left.
(2)Standard curve plot of HPV 11 standards generated from Ct
values of the amplifiction plot.
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Table 2. Comparison between the Sensitivity of
Real-time PCR and Conventional PCR Assay
in Detecting of HPV DNA

Maximum 10-fold dilutions

HPV6 HPV11
Sample No. 1106012 1200932 1113120 1202049
Real-time PCR 10° 107 10° 10"
Conventional ~ : : B
PCR 10° 107 10° 107
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Table 3. Comparison between the Result of Real-time PCR and Conventional PCR-Sequencing Assay in Detection of HPV DNA

Conventional PCR-Sequencing Assay

Low risk group High risk group Other group

HPV [ HPV | HPV | HPV | HPV | HPV | HPV | HPV | fpy |"ottyped) (7) | total

6 11 81 16 35 58 62 83 84
o HPV6 25 0 1 1 0 0 0 0 0 0 2 29
<
< HPV11 0 25 0 0 0 0 0 0 0 0 4 29
o~
£ HPV6,11 o | 27 0ol o o] o] o o0 o0 1 1 4
QE) double
= (=) 0 0 0 1 1 1 1 1 1 0 10 16
<
Q
~ total 25 27 1 2 1 1 1 1 1 1 17 78

*1: double HPVSs detected
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Fig. 3. The Specimen which had difficulty in Typing by the
PCR-Sequencing Assay
(1) Electropherogram showing mixed nucleotide sequences
of HPV LI region
(2-1) Amplification plot of HPV6 detected in the specimen
<FAM>
(2-2) Amplification plotof HPV11 detected in the specimen
<VIC>
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Detection of Human Papillomavirus Type 6 and Typell by Real-Time PCR Assay

Mami NAGASHIMA? Takayuki SHINKATI?, Kazue OGATA?, Isao YOSHIDA?, Sachiko HARADA?,
Yukinao HAYASHI?, Kenji SADAMASU? and Akemi KAI*

Condyloma acuminatum (CA) is a benign wart occurring around the genitals that is mainly caused by infection of human
papillomavirus type 6 (HPV6) or 11 (HPV11). Under the Law Concerning Prevention of Infectious Diseases and Medical Care for
Patients of Infections (Infectious Diseases Control Law), CA is a category IV infectious disease and it is necessary to report the
number of CA patients in Tokyo.

We detected the HPV gene by conventional PCR assay of specimens from patients diagnosed as CA at the sexually transmitted
diseases units of fixed-point medical institutions in Tokyo, and distinguished the HPV genotype by sequencing.

To improve the sensitivity of HPV6 and HPV 11 detection, we developed a new method for detecting HPV6 and HPV11 using a
real-time PCR assay.

The detection limit of this method was 15 copies/tube, and the sensitivity of this method was 10 or 100 times higher than that of
the conventional PCR assay and it was possible to determine the quantity of HPV6 and HPV11 from 15-1.5 X 10° copies/tube.

We analyzed 78 clinical specimens (mostly CA swabs) using these methods, and were able to detect HPV6 and HPV 11 genes in
7 specimens that were conventional PCR assay—negative, and in one case, detected both HPV6 and HPV11 from the same
specimen.

These results suggest that this method is useful as a highly sensitive and rapid technique for the distinction of HPV6 and HPV11.

Keywords: human papillomaviruses, real-time PCR assay,

a

Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
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