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Abstract

Objective: High grade oncogenic types of human papillomavirus (HPV), especially HPV16 and HPV18, possess a gene
called E7, which acts on genes that regulate cell growth, promoting development of pre-neoplastic lesions that can lead to
invasive carcinomas. The absolute quantification of this gene in cervical samples of HPV-infected women may contribute for
better understanding the evolution of these lesions induced by the virus. Methods: We collected 60 cervicovaginal smears
of women infected by HPV with or without uterine cervical squamous intraepithelial lesion, SIL) and 10 samples of women
with no HPV infection or SIL. The absolute quantification of gene E7 was performed by Realtime PCR using specific primers
and probes. Results: Samples infected by HPV16 have a higher number of gene E7 copies when compared to samples
infected by HPV18. In the HPV18 group it was observed that those obtained from patients with low or high grade squamous
intraepithelial lesions (HSIL) or invasive cervical cancer presented significantly higher concentrations of gene E7 when
compared to patients with no cervical lesions. The number of gene E7 copies was higher in the group infected by HPV16
than by HPV18. In spite of that, there was no difference in the number of gene E7 copies in samples infected by HPV16 with
or without SIL. Conclusions: Among the samples with HPV18, the number of copies of gene E7 was higher in the group with
cervical lesions, and no differences were found for SIL, HSIL or invasive cancer patients.
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Introduction persistent infection by oncogenic types of HPV present
higher susceptibility to develop cervical neoplasia when
compared to those infected temporarily.*” More than 150
types of HPV have been described and one knows that
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Epidemiologic and molecular studies done in
the last 20 years confirm that infection by certain types
of human papillomavirus (HPV) is a precursor event
of cervical neoplasia, for the identification of the HPV

genoma is positive in the majority of these tumors.'”
Nevertheless, little is known about the risk determinants
of HPV persistent infection, since patients with
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HPV16 and 18 types are the ones most associated to SIL
(squamous intraepitelial lesions) and invasive cancer.®

It is also known that all cell alterations induced
by HPV infection are caused by the combination of
viral genes function. At this point, one knows that gene
E7 contributes directly to abnormal cell growth typical
of SIL and carcinomas. Besides, the number of viral
DNA present in the tumor may represent an important

910 R esearchers ask whether gene

aspect of the disease.
quantification in cervical samples of women infected
by HPV is a predictor factor of the evolution of lesions
induced by this virus.

Real Time PCR is an efficient and objective
technique of molecular biology that detects and quantifies
DNA target sequence in a period of two or three hours,
whereas classic PCR needs at least four hours to detect
the same sequence without quantifying it. This new PCR
technique uses only fluorogenic probes, increasing the
specifity of the reaction. The TagMan probe, marking at
the end 5’ with a fluorochrome reporter (FAM) and at
the end 3’ with a fluorochrome quencher (TAMRA),
anneals the marked sequence between forward and reverse
primers, generating a substrate that is clived by 5’of Taq
DNA polimerase. This process just occurs if the target
sequence is amplified."'""> Because of these data, this study
had the purpose to evaluate the concentration of gene E7
among women infected by HPV types 16 and 18 with
LSIL (low squamous intraepitelial lesions) or HSIL (high
squamous intraepitelial lesions) and without SIL.

Casuistic and Methods

Patients and sample collection

We analyzed 106 cervicovaginal samples of
women obtained from patients treated in the Division of
Infectious Diseases of Hospital das Clinicas da Faculdade
de Medicina de Ribeirio Preto, University of Sio Paulo.
All patients were informed about the research and signed
the consent form. After HPV diagnosis and HPV16 and
HPV18 typing, patients were divided in three groups:
group A (30 women with HPV without SIL), group B
(30 women with HPV with SIL or invasive cancer) and
group C, negative control (10 women without infection
by HPV and without SIL). Samples infected by two types
HPV16 and 18 were excluded.

Polymerase Chain Reaction

DNA extraction from the samples was performed
as described by Higuchi'® PCR reaction for the diagnosis
and HPV typing was performed according to the
technique described by Walboomers et al.® and Bettini
etal."

Real Time PCR

Samples were submitted to Real Time PCR for
absolute quantification of gene E7 in patients infected
by HPV 16 and 18. DNA was quantified by Gene Amp
5700 (Applied Biosystems, Foster City, Calif.) system of
DNA sequence detection. PCR mix consisted of 3ul
of DNA, 12.5ul of 2X universal master mix (Applied
Biosystems, Foster City, Calif.), 8.75ul of sterile water,
0.5ul of primer forward (10uM), 0.5ul of primer reverse
(10uM) and 0.5 ul of TagMan TAMR A probe (5uM) with
a total volume of 25ul. Primer sequences were selected
using Primer Express software (version 1.0) from Applied
Biosystems) (Table 1).

Amplification was performed at 50°C for 2
minutes and initial denaturation for 10 minutes at 95°C,
followed by 55 cycles of 15 seconds at 94°C and a pause
of 1 minute at 60°C. The standard curve was obtained
by amplification in several dilutions of two clones of
HPV16 and HPV18 pBR322 vector (donated by Dr.
Ethel Michelle de Villiers, German Cancer Center,
Heidelberg, Germany).

Standard Curves

Standard curves corresponding to HPV types 16
and 18 were built from several dilutions, performed in
two clones containing vector PBR322 and the complete
genoma of HPV16 and HPV 18, using ultrapure DNA of
Escherichia coli.With titration, we obtained 20,000, 6,000,
2,000, 600, 200, 60, 20, 6 and two copies / microliter of

samples for each type of HPV.

Real Time PCR results

Analysis was performed to see the relationship
between the number of DNA and Ct (threshold cycle-
beginning of the fluorescence detection) because it is
known that the higher the Ct, the higher the DNA

number is.
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Table 1 - Specific primers and probes

HPV16E7-96F AGAGGAGGAGGATGAAATAGATGGT

HPV16E7-182R  CACTTGCAACAAAACGTTACAATATTG

HPV16E7-122T 6FAMCAGCTGGACAAGCAGAACCGGACATAMRA
HPV18E7-2F TGCATGGACCTAAGGCAACA

HPV18E7-78R TAGAAGGTCAACCGGAATTTCATT

HPV18E7-23T 6FAMTGCAAGACATTGTATTGCATTTAGAGCCCCTAMRA

Statistical Analysis

Statistical analysis was done using Wilcoxon rank-
sum test, based on the amount of copies of Gen E7 in
the samples, to verify the difference among the group
of positive HPV patients with SIL, the positive group
without SIL, the group of samples infected just by HPV16
and the group of samples infected just by HPV 18 and the
negative patients group without SIL, with a significance
of p <0.05.

Results

Both samples of HPV16 and HPV18 had Ct from
12 to 31.The coefficient correlation of HPV16 and 18
were respectively 0.988826 and 0.985172, indicating
the good quality of the standard samples. The minimal
limit detection was 20 copies/microliter indicating the
good sensitivity and quality of the assay. No copies of
gene E7 were observed in the samples of the negative
HPV group without lesions. In spite of that, there were
differences between samples infected by HPV16 and
HPV18 (p<0.0001). In HPV16 samples, the number of
copies of the gene E7 was higher than that of samples
infected by HPV18, an average of 499.188.235, 652.030,
respectively (Table 2).

Regarding samples with HPV18 there were
significant differences between groups with and without
SIL (p=0.0129). There was a higher number of gene
E7 copies in samples HPV18 with SIL (Figure 1).
Nevertheless, between the groups of women positive to
HPV16 with and without SIL there were no significant
differences (p = 0.4173).

Discussion

In agreement with Boer et al.”® and most
1618 HPV is the main cause of uterine cervix
cancer and the presence of types 16 and 18 in cervical

authors,

mucosa increases the progression of LSIL to a neoplastic
lesion. One can not forget that a high percentage of
women with HPV develop only transitory warts or get
rid of the virus without any lesion."

Mcmurray et al.” state that all alterations induced
by HPV are caused by a combination of viral genes E1,
E2, E4, E5, E6 and E7. Among other functions gene E7
affects genes transcription involved in the progression of
cell cycle and differentiation inducing its proliferation,
immortalization and transformation.

HPYV is able to stimulate G1 progression and the
start of phase S, besides replicating its own genoma inside
the cell. Probably when they reach their goal they affect

Table 2 - Average number of copies of E7 gene, quantified in the samples infected by HPV: with SIL, without SIL, samples

infected just by HPV16 and samples infected just by HPV18

Samples with SIL

Samples without SIL

Samples HPV16 Samples HPV18

773.238.709 743.886.893

499.188.234,80 652.029,93
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Figure 1 - Relationship between samples of HPV18 subtype with and without SIL

cell cycle in many ways.The disarrangement caused by the
oncogenic virus may produce chromosomal alterations
that predispose to malign transformations. Because these
alterations do not occur with non oncogenic types, the
infection by these viral types allows for satistactory results
to virus with minimal effects to epithelial cells. The
difference between oncogenic and non oncogenic virus is
for example the interaction between protein E7, produced
by the action of gene E7 and protein Rb.The affinity of
protein Rb with protein is higher to E7 of oncogene E7
than to the same non-oncogenic genes.”"

Real Time PCR uses two general methods to
quantify the amplicom: Tagman and Syber green. In
2002, Nagao et al.?* developed a protocol to quantify
DNA of HPV 16 through Real Time PCR, using Syber
Green molecular probes and obtained good results,
due to the fact that the protocol was well standardized.
Morberg et al.* stated that TagMan is more specific
and sensitive than Syber Green. TagMan probes use the
activity of exonuclease fluorogenic 5’ of Taq polimerase
to measure the number of marked sequences in DNA
samples, annealing to the internal region of PCR product.
When polymerase amplifies the sequence to which
Tagman probe is connected, the activity of exonuclease
fluorogenic 5’ clives the probe.This finalizes the activity of
the quencher and the reporter starts to emit fluorescence,
which increases each cycle proportionally, due to probe
clivage. The accumulation of amplified products is
detected through the increase of reporter fluorescence.
TagMan probes originate specific amplifications because
the clivage occurs only if the probe hybridizes the target.
Thus, this method is sensitive and more specific than
Syber Green. Real time PCR with molecular beacons
possesses reporters that adapt to the shape of tweezers,

stay free in the solution to produce fluorescence and
the quencher approximates to produce the fluorescence
to be detected. However, the proximity of reporter and
quencher inhibits reporter fluorescence.'? In this analysis,
it was used Tagman primers and probes for HPV16
and HPV18gene E7 quantification. The results were
satisfactory, mainly as regards the technique precision,
although this is a high-cost procedure.

In several reports performed with Real Time
PCR, there were obtained dilutions of 10" to 10° copies
of DNA using sterile water.?’? In this investigation,
there were obtained HPV 16 and 18 dilutions plasmids
in DNA ultra pure of Escherichia coli, to obtain 20.000,
6.000, 2.000, 600, 200, 60, 20, 6 and 2 copies of HPV/
microliter. It was observed an amplification until 20
copies, without amplification in the samples with 6 and
2 copies/microliter, which proves the high sensitivity of
this method.

Initially it was believed that there would be a
difference among the quantities of gene of women
carrying HPV without SIL and infected women with
HPV with SIL or invasive cancer. Nevertheless, in this
study there were observed differences only in subtype
HPV18, and samples of women with SIL or invasive
cancer presented a higher number of copies than women
without SIL.

Oncogenic transcription may be considered a risk
for the development of SIL and its progression to cervical
cancer.” E7 oncogenes possess an important transcriptional
activity in the development and maintenance of cervical
carcinogenesis found in squamous cells. HPV 16 has two
receptors that generate three different transcriptions,
which favors the production of more proteins than
HPV18, which possess only one receptor generating only
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two transcriptions.* Biedermann et al.'® state that the
number of viral DNA present in the tumor may represent
an important aspect to the course and aggressiveness
of the disease. Our data confirm the author statement,
showing that viral type can also influence the course of
the disease. In our samples, those infected by HPV 16 have
a greater number of gene E7 copies when compared to
those infected by type 18, which lead us to understand
why this type of HPV is more associated to the evolution
of SIL to uterus cancer, and also to be considered by
authors the more virulent type.'>?* We also conclude
that in our samples there is no significant difference
between patients positive to HPV16 with or without
SIL induced by the virus, regarding the number of gene
E7, but there is a significant difference among samples
with HPV18, mainly those with SIL which presented a
higher number of copies of this gene.
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