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Establishment of General Primers and Oligo-DNA Chip
for the Detection and Typing of Human Papillomavirus
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Objective : To establish the use of a HPV oligo-DNA chip for early diagnosis and prognosis assessment in cervical

cancer.

Methods : HPV PCR general primers and a oligo-DNA chip have been constructed by using HPV genomic sequences
on the webs and computer programs. With a total of 344 random cervical scrapes, their efficacies were explored based

on pathology.

Results : All subjects (n=48) with diagnosis of low squamous intraepithelial lesion (LSIL) were positives for both HPV
PCRs and oligo-DNA chip tests, whereas 44 out of 286 subjects (264 cases of NIL and 22 cases of ASCUS) were
detected HPV positives. The proportion of each genotypes in HPV positive subjects were 38.0% (HPV-16), 16.3%

(HPV-58), 9.8% (HPV-52) and 35.9% (others).

Conclusion : This study gives favorable result to establish a novel method using HPV oligo-DNA chip with PCR
general primers, based on the clinical trials in random subjects although the scale is small in size. In the future, a diverse
of comparative and systematic clinical studies should be followed.
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Table 1. List of PCR primers for the broad detection of genital HPV types

Primers i::;e::;;e(ii: Gene Position (S}:S Reference
o COACMIMTTIATAMRCVTINIOO 1 (0 oig curent e
MY11/09 %%ﬁgé;iigggg@iﬁ?é;ﬁg L1 6583-7035 452 Manos et al., 1989
pin  CCICACOSICATAKIATGG D emas N o
SPE-1/2 /(}[CT?E?](SSS]?GC?I‘%&]"?(;AA?&%?[AG L1 6583-6647 65 Kleter et al., 1998
PGMY11/09 /CGCEjTACCCf(?(?(?AG(?:&iCCT/S:TTGCG L1 6583-7034 452 Gravitt et al., 2000
GP5/6 E{Iﬁ;;ﬁgiﬁiﬁg&?ﬁi};ﬁ% A L1 6625-6766 142 Snijders et al., 1990
GP5+/6+ EZEI;Q?;?\&GC(;E?(QQX?E ATATTC L1 6624-6766 143 de Roda Husman et al., 1995
GP11/12 ITTATCACAGTGGTAGACAA L1 6625-6766 142 Snijders et al., 1990

IGTAATATAAAAGAAATTTCA

TTATCAWATGCCCAYTGTACCAT .
CP- 1/1IG IATGTTAATWSAGCCWCCAAAATT El 1776-1963 188 Tieben et al., 1993

THRIRIIYTAAAACGAAAGT

IU/IWDO RTCRWAIGCCCAYTGIACCAT El 1112-1961 850 Gregoire et al., 1989
TGGTACAATGGGCATATGAT .

GP1/2 IAATGGCTTTTGGAATTTACA El 1940-2385 446 Adriaan et al., 1990
ACCGAAAACGGTTGAACCGAAAACGGT .

E6C1/2 IAATAATGTCTATATTCACTAATT E6 35-341 307 Yoshikawa et al., 1991

Consensus TGTCAAAAACCGTTGTGTCC E6-E7 419-656 238 Yasushi et al., 1992

/IGAGCTGTCGCTTAATTGCTC

" The primers GP1F/IR were basically designed using a computer program 'Primer Premier 5' (Biosoft International Co.).
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Table 2. Comparison of general primers on the PCR detection of HPVs from clinical subjects

HPV positives (%) of clinical subjects® (n=334)

Primers

Normal (n=286) Abnormal (n=48)
GPIF/1R 44 (15.4) 48 (100)
MY11/09 66 (23.1) 47 (97.9)
GP5+/6+ 58 (20.3) 48 (100)

“Clinical subjects were diagnosed with the help of cyto-/histo-pathology. Abnormal included >LSIL (low squamous intraepithelial lesion), whereas
normal were ASCUS (atypical squamous cells of undetermined significance) or NIL (no intraepithelial lesion)

Table 3. List of specific probes for the typing of diverse HPVs

HPV types Sequences (5-3")

GAPDH GGG GGG GGG AAC CTG CCA ATA TGA TAA CAT CAA GAA GG
HPV-6b GGG GGG GGG CAT CCG TAA CTA CAT CTT CCA CAT ACA CC
HPV-11 GGG GGG GGG ATG TGC ATC TGT GTC TAA ATC TGC TAC AT
HPV-16 GGG GGG GGG TGC TGC CAT ATC TAC TTC AGA AAC TAC ATA
HPV-18 GGG GGG GGG TAC ACA GTC TCC TGT ACC TGG GCA ATA TG
HPV-26 GGG GGG GGG TAA CCT TAC CAT TAG TAC ATT ATC TGC AGC AT
HPV-30 GGG GGG GGG CTA TAT CTG CAA CCA CAC AAA CGT TAT CC
HPV-31 GGG GGG GGG ATG TCT GTT TGT GCT GCA ATT GCA AAC AGT G
HPV-32 GGG GGG GGG TGC TAC TGT AAC AAC TGA AGA CAC ATA CA
HPV-33 GGG GGG GGG ACT TTA TGC ACA AGT AAC TAG TGA CAG TAC AT
HPV-34 GGG GGG GGG TTC AGT TTG TGT AGG TAC ACA ATC CAC AAG TA
HPV-35 GGG GGG GGG TTC TGC TGT GTC TTC TAG TGA CAG TAC ATA
HPV-39 GGG GGG GGG ACC TCT ATA GAG TCT TCC ATA CCT TCT ACA
HPV-40 GGG GGG GGG GCT GCC ACA CAG TCC CCC ACA CCA AC

HPV-42 GGG GGG GGG GTG TGC CAC TGC AAC ATC TGG TGA TAC A
HPV-44 GGG GGG GGG GTG CTG CCA CTA CAC AGT CCC CTC CG

HPV-45 GGG GGG GGG TGC CTC TAC ACA AAA TCC TGT GCC AAG

HPV-51 GGG GGG GGG ACT GCT GCG GTT TCC CCA ACA TTT ACT C
HPV-52 GGG GGG GGG GAC TTT ATG TGC TGA GGT TAA AAA GGA AAG C
HPV-53 GGG GGG GGG CCG CAA CCA CAC AGT CTA TGT CTA CA

HPV-54 GGG GGG GGG GTG CTA CAG CAT CCA CGC AGG ATA GCT T
HPV-56 GGG GGG GGG ACT ATT AGT ACT GCT ACA GAA CAG TTA AGT AAA TA
HPV-58 GGG GGG GGG ATG CAC TGA AGT AAC TAA GGA AGG TAC ATA T
HPV-59 GGG GGG GGG TGT GCT TCT ACT ACT TCT TCT ATT CCT AAT GTA
HPV-61 GGG GGG GGG TTG TAC TGC TAC ATC CCC CCC TGT ATC T
HPV-66 GGG GGG GGG TTA ATG CAG CTA AAA GCA CAT TAA CTA AAT A
HPV-67 GGG GGG GGG TGT TCT GAG GAA AAA TCA GAG GCT ACA T
HPV-68 GGG GGG GGG CAA TTT TAC TTT GTC TAC TAC TAC TGA ATC AG
HPV-70 GGG GGG GGG CAC CGA AAC GGC CAT ACC TGC T

HPV-72 GGG GGG GGG CTG CCA CAG CGT CCT CTG TAT CAG

HPV-173 GGG GGG GGG ACA CAG GCT AGT AGC TCT ACT ACA ACG TAT

*The probe sequences were constructed based on a computer program 'Primer Premier 5' (Biosoft International Co.).
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Fig. 1. Tests of HPV oligo-DNA chip to authentic infections. a; array of probes, b; single infection, ¢; double infection, d;

triple infection.

- 236 -



- Establishment of General Primers and Oligo-DNA Chip for the Detection and Typing of Human Papillomavirus -

Table 4. Genotypes of HPVs amplified in cervical scrapes using the HPV oligo-DNA chip

Cyto—/histo-pathology

Total (%)

HPVs NIL! (%) ASCUS® (%) LSIL’ (%) HSIL' (%) a4
=264 n=22 n=29 n=19 -

16 12 (52.2) 7 (33.3) 7 (24.1) 9 (47.3) 35 (38.0)

18 1(4.3) 1(4.8) 1(3.4) 1(5.3) 4 (4.3)

26 0 0 1(3.4) 0 1(1.D

33 0 1(4.8) 1(3.4) 0 2 (2.2)

35 0 1(4.8) 1(3.4) 1(5.3) 3(3.3)

39 0 0 1(3.4) 0 1(1.D

51 0 2 (9.5) 4 (13.8) 0 6 (6.5)

Highorisk 52 1(4.3) 2 (9.5) 1(3.4) 5 (26.3) 9 (9.8)
53 1(4.3) 2 (9.5) 3(10.3) 1(5.3) 7 (7.6)

56 0 0 3 (10.3) 0 3(3.3)

58 3 (13.0) 3(14.3) 7(24.1) 2 (10.5) 15 (16.3)

59 1(4.3) 0 0 0 1(1.D

61 1(4.3) 0 0 0 1(1.D

66 0 2 (9.5) 5 (17.2) 0 7 (7.6)

68 3 (13.0) 0 0 0 3(3.3)

70 0 0 2 (6.9) 2 (10.5) 4 (4.3)

Subtotal 23 21 37 21 102

11 1(4.3) 0 0 0 1(1.1)

Low-risk 32 0 1 (4.8 0 0 1(1.1)
72 0 1(4.8) 0 0 1(1.1)

Subtotal 1 2 0 0 3

Single 22 (8.3) 19 (86.4) 22 (75.9) 17 (89.5) 80 (24.0)

Total MT* 1(0.4) 2 (9. 7(24.1) 2 (10.5) 12 (3.5)
Any type 23 (8.7) 21 (95.5) 29 (100) 19 (100) 92 (27.5)

'NIL; no intraepithelial lesion, “ASCUS; atypical squamous cells of undetermined significance "LSIL; low squamous intraepithelial lesion, *HSIL;
high squamous intraepithelial lesion including | case of squamous cell carcinoma.
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