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Assay and L1 Gene Sequence Analysis of Human Papillomavirus
Type 6 and 11 in Condylomata Acuminata”
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Objective To determinate the prevalence of HPV type 6, 11 in condylomata acuminata, and analyze
the sequence of L1 gene and its deduced L1 protein . Methods PCR was used to amplify DNA sequences
between E6 and E7 of HPV type 6 and 11. The PCR products were identified by the fragment length
cleaved with restriction enzyme Rsal. L1 genes were amplified with high fidelity Taq, and cloned DNA
sequences were detected by the dideoxynucleotide method. Results In 34 examples of condylomata
acuminata, HPV11 was found in 25 examples (73.5% ), HPV6 in 15(44.1% ), including HPV6 +
HPV11 in 6(17.6% ) . In comparison with the prototypes there were 7 ~ 8 point mutations in HPV11 L1
gene and 3 in HPV6L1 gene. L1 encoded protein changes showed up only in 1 ~ 3 amino acids in the former
cases. Conclusion Most of patients tested with condylomata acuminata are mainly infected by HPV11, the
rest of them by HPV6 or by co — infection of two mixed types. Sequence analysis of L1 genes indicated that
mutations were found in both HPV6 and 11, whereas deduced amino acid mutations in L1 protein were

limited in HPV11 only.
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11 @ HPV 1 min, 58°C 1 min, 72°C 2 min,
30 72°C 8 min PCR
HPV BamH I BstNI Pst] Taql
L1 HPV pBluescript SK + a
L1 (
)
34 HPV6/11 34
19 15 20 ~43 DNA  PCR
4 ~1 DNA PCR E6 E7 228 bp
2 A Rsa | 25 73.5%
pBluescript SK +: 166 bp 62 bp HPVI11
Taq PCR Promega Ex- 15 44. 1% 132 bp 96 bp
pand™ Long Template PCR System  Rocher HPV6 6 17. 6%
Taq plusIl  Sangon HPV6 11

Rsal BamH I BstN I Pst I Taq 1

PCR HPV6/11 HPV
E6 E7 HPV6
11 1 Pl 5 -TGCTAATTC -
GGTGCTACCTG -3 P2 5 —GAGCTGTCTACTAAT -
TGCTC -3’ 50 pl PCR
2U DNA Ipg 25 pmol P1
P2 PCR 94%C 1 min, 54°C 1
min, 72°C 1 min, 30
72°C 5 min 2%
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Fig 1 Location of HPV6 11 PCR fragment and the Rsal

cleavage site
L1 PCR PCR
HPV6/11 L1 11
5" —=CCGGAATTCCTCCTGCTTTACCTA -
CAGGC-73’, 5 ~CGGGGCCCTTACTTTT -
TGGTTTTGGTACG -3’ 6 5 —-CGGGA -
TCCCTCCTGCTTTACCTACAGGC -3’
5" — CCCAAGCTTTTACCATTTAGTTTTGGCGCGC —
37, EcoRI Apal BamHI HindIII
PCR 94<C
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HPV11 6

Fig 2 The typing of HPV 6 and 11 in condylomata acuminata
by PCR amplification and restriction enzyme fragment
analysis
a. PCR specific amplifing HPV typell, 6 in condylomata
acuminata examples b. PCR product cleaved by Rsal restric-
tion enzyme; Lane 1 .pBR322/Hinfl Marker; Lane 2. HPV6
infected example (228 bp amplified by PCR and 132,96 bp -
cleaved by Rsal); Lane 3. HPV11 infected example (228 bp
amplified by PCR and 166, 62 bp — cleaved by Rsal); Lane 4.
HPV6, 11 co - infected example (228 bp amplified by PCR and
166, 132,96, 62 bp - cleaved by Rsal); Lane 5. HPV6 con-
trol; Lane 6. HPV11 control; Lane 7. HPV16 control (left

picture )
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3 HPV11 L1 PCR

Fig 3 Restriction enzyme analysis of PCR product of HPV

type 11 Llgene

Lane 1. pBR322/Hinf I Marker; Lane 2. PCR prod —
uct — 1506 bp; Lane 3. BamH I cleavage — 1302 bp,
204 bp; Lane4. Bst NI cleavage — 1100 bp 406 bp;
Lane 5. Pst T cleavage — 704 bp, 435 bp, 367 bp;
Lane6. Taq cleav. age — 1410 bp, 96 bp.
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Table Mutations of bases and amino acids in HPV

11, 6L1 gene and L1 protein

Examples Mutation of bases

Mutation of amino acids

HPV 11 positive
J6 5875T—C
6028C—T
6607C—T
6860G—A 364E—K
7057T—C
7127A—T 4535—Y
7128G—A
7269A—G
X2 6028C—T

6124A—G

500K—R

6172T—G
6195T—G 142V—G
6607C—T
7096T—C
7228T—C
HPV 6 positive
J4 6599A—T
7082A—G

7100G—A

L1 465

4 HPV6 L1 PCR
Fig 4 Restriction enzyme analysis of PCR product of HPV
type 6L1 gene
Lane 1. pBR322/Hinf I Marker; Lane2. PCR product — 1503
bp; Lane 3 . BamH I cleavage (no cleavage site); Lane 4. Bst
N I cleavage — 567 bp, 533 bp 403 bp; Lane 5. Pst I cleavage
- 812 bp, 691 bp; Lane 6 Taq cleavage — 1240 bp, 263 bp
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