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The Establishment and Application of A New Method for De-
tecting the High-risk Human Papillomavirus in Cervical Tu-

mor Tissues
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Abstract; [ Purpose] To establish a new method for typing the high-risk human papillomavirus
(HPV) in the cervical cancer tissues and to evaluate its clinical application. [ Methods ] According
to the sequences of E6/E7 genes of 5 high-risk HPV types (HPV 16,18,31,33 and 51) prevail-
ing in China,the type-specific primers were designed. DNA templates from the tissues and cells
of cervical cancer with known HPV genotypes were amplified with the type-specific primers by
PCR. Gene sequencing verified their specificity of these type-specific primers. After optimized the
conditions,a high-risk type HPV multiplex PCR assay was established. Then,the established
HPV multiplex PCR assay was used to detect the HPV genotypes of 65 cases of cervical tumor
tissues. The sensitivity and specificity were further evaluated when compared with the xMAP
technology which was widely used in clinic. [Results] The multiplex PCR method detecting 5
types of high-risk HPVs was successfully established. In 65 cases of cancer tissues, HPV was de-
tected in 72.3% cervical tumor tissues by multiplex PCR method which was significantly higher
than that in Kit detection (32.31%) (y*=3.86,P<0.05). [ Conclusion] The established HPV multi-
plex PCR assay based on the design of E6/E7 genes is a specific and sensitive method for the de-
tection and genotyping of high-risk HPVs.
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AE 4 R BRI BE R 27 B 5 — B e A B e 5 —
B B (A= R F R B A It B2, Hhesib
Bz RS A (CIN) 1 4% 11 4, CIN 2 2% 19 fi] ,CIN
3 9 20 B, e st 13 4, E SRR 2 ], R AR
W ae /N 25 % JK 69 & IAERE 41 % T B
TEARFI AR BEATIH AT SI6I7 o FRAS B AR S 20min
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(Table 1),
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PL 0.1ng WA HPV 43 7 B 57 25 Ji 968 b A% 1 448
MR I DNA Rt , 43514 HPV16,18 31,33 .51
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eI 5 Be, 16 AR TARY) TR A R W)
TR 7 JF 5 8 A0 045 T 5] HPV JE B F 51
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Table 1 The specific primers of 5 types of HPV

Sequence Product’s molecular
HPV
Forward Reverse size (bp)

HPV 16 5'-GTG GAC CGG TCG ATG TAT GTC T-3’ 5'-TCC GGT TCT GCT TGT CCA GC-3’ 209
HPV 18 5'-AGT GCC ATT CGT GCT GCA AC-3’ 5'-ATG TTG CCT TAG GTC CAT GCA T-3’ 98
HPV 31 5'-GTG GAC AGG ACG TTG CAT AGC A-3’ 5'-GGT CAG TTG CCT CAG GTT GCA-3’ 124
HPV 33 5'-AAT ATT TCG GGT CGT TGG GC-3’ 5'-AAC GTT GGC TTG TGT CCT CTC A-3’ 274
HPV 51 5'-AAT GCG CTA ATT GCT GGC AA-3’ 5'-TGC TCG TAG CAT TGC AAG TCA A-3’ 143
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M :DNA marker 2000; 1 :Siha cell(HPV 16+);2:Hela cell(HPV 18+);
3~9.cervical tumor tissues with HPV 16,18,31,33,51,52 and 58.

Figure 1 Specificity analysis of 5 types of HPV
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bp ML M2 bp bp MIM2 1 2 3 4 5 6 7 8 9 10 pp MI M2 11 12 13 14
2000 2000
2000
1000 000 1000
= g
500 3
276
250 209 250
143 20
124
100 89 100 100
A B C

M1:DNA marker 2000;M2:Positive standard strip;1:Siha cell (HPV 16+);2:Hela cell (HPV 18+ );3:Umbilical vein endothelial cell
(HPV-);4~10:Cervical tumor tissues with HPV 16,18,31,33,51,52 and 58;11:Cervical tumor tissues with HPV 16/18 ;12:Cervical
tumor tissues with HPV 16/31;13;Cervical tumor tissues with HPV 16/33 ;14 :Umbilical vein endothelial cell(HPV-).

A :Multiple PCR standard control for the detection of 5 types of HPV; B:Detection of HPV in the cervical tumor tissues with single HPV
type infection; C:Detection of HPV in the cervical tumor tissues with multiple HPV types infection.

Figure 2 Specificity of multiplex PCR method for the detection of 5 types of HPV
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Table 2 Cervical HPV test results of two detection methods(n=65)

B U A bR AS SR T ) BE T

HPYV hl\/llultiple; PC:{‘7 ) xI\I:[IAP tecll:l{nol(()%;) 2 p L1 B PR A% 2 52 4 3k 4%
ate( % ate( %o
S HEAT RS T
16 37 5692 16 2461 652 001 *lﬂ:ﬁﬁ“‘J ’HPY BERGR
18 3 462 0 0 013 025 45.87%"™", i Ty R 3 55 PUER X
31 4 6.15 1 1.54 3.38 0.06 HPV 16 1 E6 F: X% 220 ] &
33 70772 308 08 05 g g HPY R,
51 2 3.08 3 462 153 021 .
e AR 4 BiA]

il o e 6 9.23 2 308 0.0l oo AVEZEANCIN 41 HPV16 2 HH
Total 47 7231 21 3231 386 o004  VERDIN 83.0%M 75.7% . VI

Note:*:Multiple infections was the cervical tumor tissues with two or above types of HPV 16,18,31,33,51.
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