Universidad Autonoma de Guerrero
Unidad Académica de Ciencias Quimico-Biolbgicas
Unidad de Investigacion Especializada en Microbiologia
Unidad Académica de Medicina
Maestria en Ciencias Biomédicas

Wafl/Cipl

Expresion de p53, p21 y E6y el estado fisico

del ADN del VPH-16 en lesiones tempranas del

cérvix uterino

TESIS

QUE PARA OBTENER EL GRADO DE
MAESTRIA EN CIENCIAS BIOMEDICAS

PRESENTA:

Diana Karen Jiménez Tagle.

DIRECTORA DE TESIS:

Dra. Luz del Carmen Alarcon Romero.

Chilpancingo de los Bravo, Gro., Octubre de 2013



Expresion de p53, p21 Waf1/Cip1 y E6 y el estado fisico del ADN del VPH-16 en lesiones tempranas del
cérvix uterino

UNIVERSIDAD AUTONOMA DE GUERRERO
UNIDAD ACADEMICA DE CIENCIAS QUIMICO BIOLOGICAS
UNIDAD ACADEMICA DE MEDICINA
UNIDAD DE INVESTIGACION ESPECIALIZADA EN MICROBIOLOGIA

MAESTRIA EN CIENCIAS BIOMEDICAS

w

APROBACION DE TESIS

En la ciudad de Chilpancingo, Guerrero, siendo los 14 dias del mes de junio de dos mil trece, se
‘reunieron los miembros del Comité Tutoral designado por la Academia de Posgrado de la Maestria
en Ciencias Biomédicas, para examinar la tesis titulada “Expresion de p53, p21Wafl/Ciply E6y el
estado fisico del ADN del VPH-16 en lesiones tempranas del cérvix uterino”, presentada por la

alumna Diana Karen Jiménez Tagle, para obtener el Grado de Maestria en Ciencias Biomédicas.

Después del analisis correspondiente, los miembros del comité manifiestan su aprobacioén de la tesis,
autorizan la impresion final de la misma y aceptan que, cuando se satisfagan los requisitos senalados
en el Reglamento General de Estudios de Posgrado e Investigacion Vigente, se proceda a la

presentacion del examen de grado.

El Comité Tutor
-
Dra. Luz del Carmen A}?t/on R\)mero

Direccién de

pndy 7

Dra/Berenice Illade?é.\iar Dr. Oscardel Moral\Hernz’mdez
. \
~_ =x
Dr. Eduar astaneda Saucedo , Dr. Tomas Ivéme’mdez Quijano

dl
S ‘
) = R ™
< ¥ o8, ? . Bo
¥ £ g AWas e

) -5ra Tsela Harra Rojas 1 o S Dr enia Flores Alfaro -
% ) " 8
UNID A 0K, ?Elora del Pgsgrado en Ciencias Y Dn'ectora ¢ Ta Unidad Académica de Ciencias

DE CIENCIAS Biomédicas "4 Quimico Biolégicas
QUIMICO BIOLOGICAS




Expresion de p53, p21 Waf1/Cip1 y F6 y el estado fisico del ADN del VPH-16 en lesiones tempranas del
Cérvix uterino

Este trabajo se realizé en el Laboratorio de Investigacion en Citopatologia e
Histoquimica de la Unidad Académica de Ciencias Quimico Biolégicas de la

Universidad Autonoma de Guerrero, en la ciudad de Chilpancingo, Gro., México.

Bajo la direccion de:
Dra. Luz del Carmen Alarc6n Romero

La asesoria de:
Dra. Berenice lllades Aguiar
Dr. Oscar del Moral Hernandez
Dr. Eduardo Castafieda Saucedo

Dr. Tomas Hernandez Quijano

Esta investigacion se desarroll6 con el financiamiento otorgado por la Direccidén de

Investigacion Cientifica de la Universidad Autdnoma de Guerrero.

Durante el periodo en que curso la Maestria en Ciencias Biomédicas, la C. DIANA
KAREN JIMENEZ TAGLE, recibi6 beca del CONACYT en el periodo: Agosto 2011-

Agosto 2013, a quien agradece el otorgamiento de dicha beca.

También se agradece el apoyo del Programa de Fortalecimiento Académico del
Posgrado de Alta Calidad del CONACyT.

Y al banco Santander Serfin por la beca otorgada de Movilidad Internacional,

durante el periodo Febrero-Junio 2013.



Expresion de p53, p21 Waf1/Cip1 y F6 y el estado fisico del ADN del VPH-16 en lesiones tempranas del
Cérvix uterino

AGRADECIMIENTOS.

A mi Directora de Tesis

Dra. Luz del Carmen Alarcén Romero

Por confiar nuevamente en mi al igual que en la licenciatura, por haberme guiado en
el transcurso de este trabajo, compartiendo sus experiencias y gusto por este campo
de la investigacién, por su dedicacién, tiempo y amplios conocimientos para la
culminacién de este trabajo.

A mis sinodales

Dra. Berenice lllades Aguiar
Dr. Oscar del Moral Hernandez
Dr. Eduardo Castafieda Saucedo
Dr. Tomas Hernandez Quijano

Por sus aportaciones, correcciones y criticas para enriguecer la presente.

A mi Grupo de Trabajo y Apoyo Moral

Dr. Daniel Hernandez Sotelo

Por poner especial empefio y ayudarme y culminar una mas de las metas y deseos
gue me plantee desde el inicio...PAPER!

Dra. Arianna Vega Pefia y MC. Idanya Rubi Serafin Higuera

Gracias chicas por ser mi pafio de lagrimas y escucharme en todos mis momentos
de desespero, cuando creia que era imposible seguir.



Expresion de p53, p21 Waf1/Cip1 y F6 y el estado fisico del ADN del VPH-16 en lesiones tempranas del
Cérvix uterino

DEDICATORIAS.

A mis padres.
Nuevamente y al igual que siempre por estar conmigo en otro mas de mis proyectos
de vida, por prestarme su hombro cada vez que necesito apoyo y aunque el inicio de
este camino fue dificil hoy puedo decirles que lo logramos........... Esto es para
ustedes.

A mis hermanos.
Javier y Monic por el carifio y apoyo que me demuestran, por escucharme cada que
los necesito y por soportarme en mis momentos de histeria y perfeccionismo. A pesar
de vivir en la misma casa y aungque solo nos vemos 3 de 7 dias, esperamos con
ansias el fin de semana para ponernos al corriente de todo......... y ni nos alcanza
verdad monic???

A la Familia Figueroa Catalan.
Estaré especialmente agradecida por permitirme convivir desde hace 7 afos
diariamente con ustedes, por hacerme sentir un integrante mas de su hermosa
familia y por consentir que recorriera todos los rincones de la casa sin que yo sintiera
la mas minima gota de desconfia dentro de ustedes... Gracias por todo.

Al QBP. Juan Sarias Abarca.
Por la confianza deposita en mi, por motivarme en aquellos momentos en los que
uno piensa gue todo el mundo esta en tu contra y por ayudarme a creer que aunque
tenga el problema més grande, siempre, siempre debo tener una sonrisa en la boca.
Sin duda alguna, una de las personas que me ha ayudado a forjar mi caracter.

A Mis Amigos y Comparfieros de Maestria.
Azucena, por tu amistad y apoyo en aquellos momentos en los que se necesita un
amigo. A Zuby, Maggie, Citla, Fredi, Xavier, Analice, Romi, Cahua, Mireya, Alfredo,
Carlitos, Itzel, Dani y Lupita, por todas las experiencias vividas.

A mis amigos chilenos (Vanessa, Jennifer, Nelson, Juan Pablo, Diego, Dr. Aguayo,
Familia Lizama-Ampuero y Dina), aunque de antemano sé que nunca leerdn esto
quiero que sepan que estoy eternamente agradecida con ustedes por estar siempre
al pendiente de mi y hacerme sentir como si estuviera en casa, por acompafiarme
en mi largooo camino para encontrar un departamento y por preguntarme
diariamente de nuestras costumbres mexicanas, al mismo tiempo que hacian que

las extrafiara menos........ Prometi volver y lo hare!!

A José!
A ti que fuiste el culpable que este yo aqui, en otro nivel y nuevo titulo, espero no
haberte defraudado y estoy por lograr todo lo que te prometi........ Sé que las cosas

pasan por algo y aunque ya no estas con nosotros siempre, siempre estan en mi
mente........ Extrafio tu grito: nenaaaaaaaa!!



Expresion de p53, p21 Waf1/Cip1 y F6 y el estado fisico del ADN del VPH-16 en lesiones tempranas del
Cérvix uterino

Expression of E6, p53 and p21 proteins and physical
state of HPV16 in cervical cytologies with and

without low grade lesions
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ABSTRACT

The aim of this study was to determine the correlation between expression of HPV16
E6, p53 and p2l1 proteins and the physical state of HPV16 in cervical cytologies
without squamous intraepithelial lesions (Non-SIL) and with low grade squamous
intraepithelial lesions (LSIL), both with HPV16 infection.101 liquid-based cytological
samples were analyzed. 50 samples were without squamous intraepithelial lesions
(Non-SIL) and 51 samples of low grade squamous intraepithelial lesions (LSIL), both
with HPV16 infection. HPV16 infection was determined by PCR-RFLP, and the
physical state of HPV16 by in situ hybridization with tyramide-amplification. The
expression of E6, p53 and p21 proteins was evaluated by immunocytochemistry. The
expression of HPV16 E6 protein was significantly higher in LSIL that in Non-SIL
samples (p = 0.006). We found a significant correlation between E6 expression and
the physical state of HPV16 in Non-SIL (p = 0.049). Our results suggest that high
expression of E6 in LSIL is an early event of cervical carcinogenesis and perhaps can

be used as an early marker.

Key Words: E6, p53, p21, HPV16, cervical cancer, LSIL, physical state, liquid-based
cytological, immunocytochemistry, in situ hybridization
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INTRODUCTION

Cervical cancer is characterized by the progression through well characterized
squamous intraepithelial lesions (SIL) of the cervix. Based on cytopathologic
characteristics, these lesions are divided into low grade (LSIL) and high grade (HSIL),
and invasive cervical cancer [1]. Cervical cancer is a multistep process that slowly
develops upon persistent infection with oncogenic types of human papillomavirus
(HPV) [2-3]. In Mexico, HPV16 is the most frequent genotype found in cervical cancer
[4]. Moreover, HPV16 is one of the most frequent genotypes found in LSIL, HSIL and

in women without SIL [5].

HPV16 genome encodes two oncoproteins, E6 and E7. Both proteins are able to
cause transformation of the host cell [6]. The E6 protein binds to p53 tumor
suppressor and cause its degradation by 26S proteasome, resulting in its inactivation
and the impairment of p53-induced cellular apoptosis [7]. Expression of E6 has been
proposed as a useful diagnostic and/or prognostic marker in cervical carcinogenesis
[8], although there are contradictory results [9]. p53 protein is known as the guardian
of the genome, and plays an important role in cellular response to genotoxic stress
[10]. This protein acts as a tumor suppression by a variety of mechanisms, including
cell cycle arrest, induction of apoptosis, and cellular senescence [11]. Previous
studies have evaluated p53 protein expression in cervical intraepithelial lesions and in
invasive carcinomas, however the results are contradictory [12-15], making it difficult
to establish whether p53 expression is a good biomarker in cervical carcinogenesis.
The p21 protein is member of the Cip/Kip family, and is responsible for cell cycle
control, blocking the transition from G1-phase to S-phase. The p21 gene is regulated
through two different pathways, a p53-dependent pathway and a p53-independent
way, through platelet-derived, fibroblast and epidermal growth factors [16-17].
Reduced expression of p21 protein by immunohistochemistry has been reported in

invasive squamous cell carcinoma [18], and it has been suggested as a biomarker.
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The HPV16 genome can be found in the host cell in episomal, integrated or mixed
forms. HPV16 integration into the host genome results in increased levels of E6 and
E7 proteins, and this event is considered a critical late-event in cervical
carcinogenesis. The prevalence of episomal and integrated forms of HPV16 genome
in cervical SIL, varies with severity of disease [19-20]. In general, the integration of

HPV 16 genome is considered a late event in cervical carcinogenesis [21].

Several studies have suggested that the immunocytochemical or
immunohistochemical detection of p16 [9], p53, p21 [22], cyclin A, cyclin E [23], Ki-67
[24], telomerase [25], E6 [9] and the detection of physical state of HPV16 by ISH [23]
in smears or cervical samples may provide useful diagnostic and prognostic
information. The aim of this study was to determine the correlation between
expression of E6 HPV16, p53 and p21, and the physical state of HPV16 in cervical
cytologies without squamous intraepithelial lesions (Non-SIL) and with low grade
squamous intraepithelial lesions (LSIL), both with infection by HPV16, to identify

possible biomarkers of early cervical lesion.
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MATERIALS AND METHODS
Subjects and specimen collection

101 liquid-based cervical cytology samples were collected from women residents in
the State of Guerrero, in Southern Mexico. The study population consisted of 50
women diagnosed with Non-SIL and 51 diagnosed with LSIL, all positive to HPV16 by
PCR. Exo-endocervical exfoliated cell samples were collected by sampling the
ectocervix with an Ayre spatula and endocervix with a cytobrush. Immediately after
sample collection smears were prepared for cytomorphological examination through
conventional Papanicolaou staining. The remaining cellular content was preserved in
liquid base liquid-PREP™ (LPT) and used for immunocytochemistry and ISH. A
second sample was collected for DNA extraction. All samples Pap smears were
evaluated by an experienced cytopathologist and were classified according to the
Bethesda System [26]. All patients signed an informed consent and filled a
questionnaire to obtain demographic data and information about gynecological risk
factors. This project was approved by the Bioethics Committee of the Autonomous
University of Guerrero, Mexico, and all procedures where in accordance with the

ethical guidelines of the 2008 Helsinki Declaration.

HPV detection and genotyping

Genomic DNA was extracted from cervical cells by the phenol chloroform method
[27]. Purified DNA was used to PCR-amplify a 450 pb conserved region of the HPV
L1 gene using consensus primers MY09 and MY11 [28-29]. The reaction mixtures (50
pl) contained 0.8 uM of each primer, 2mM MgCl,, 1X PCR buffer, 150 uM of each
dNTP, 1.25 unit of AmpliTagGold™ (Applied Biosystems, Foster City, CA) and 500 ng
of target DNA. DNA was amplified in GeneAmp PCR System 2400 (Applied
Biosystems, Foster City, CA), under the following conditions: 95°C, 10 min; 40
amplification cycles (95°C, 1 min; 58°C, 1 min and 72°C, 1 min) and 72°C, 10 min.
Integrity of DNA specimens was verified by amplification of a 268 bp region of the

6
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human B-globin gene using PC04 and GH20 primers [30]. HPV 16 plasmid, and
genomic DNA from CaSki and HelLa cells were used as positive controls. Genomic
DNA without HPV DNA and water were used as negative controls. For HPV
genotyping, amplified PCR products were digested with restriction enzymes BamHl,
Ddel, Haelll, Hinfl, Pstl, Rsal and Sau3Al (Invitrogen, Carlsbad, CA) and RFLP
analysis was performed to identify more than 40 genital types of HPV [31].

Immunocytochemistry

The presence of E6, p53 and p21 proteins was determined by the streptavidin-biotin-
peroxidase immunocytochemical method, utilizing the Cytoscan HRP/DAB Cell
detection system (Cell Margue Corporation, Hot Springs, AR, USA). The monoclonal
antibodies used were anti-E6 (clone C1P5; 1:50; Santa Cruz Biotechnology and
Chemicon International, Inc.) anti-p53 (clone DO-7; 1:50; Dako, Carpinteria, CA,
USA) and anti- p21 (clone SX118; 1:50;Dako, Carpinteria, CA, USA). The cytology
slides in liquid base were subjected to antigen retrieval (Immuno DNA Retrieval with
citrate, Bio SB Inc., Santa Barbara, CA, USA) for 3 minutes at 120°C. The primary
antibody was added for 1 hour, and then the secondary antibody coupled with biotin
was added followed by incubation with streptavidin peroxidase. The reaction was
developed using the chromogen DAB and samples were counterstained with Mayer's
hematoxylin. Cervical cancer samples with HPV16 and normal cervical tissue were
used as positive and negative controls for E6, p53 and p21 expression, respectively.
Negative controls were processed without the primary antibody. The brown staining in
the nucleus indicated positivity for E6 HPV16. The E6 expression was classified into
four groups: negative, 0-9%; mild, 10-25%; moderate, 26-50% and intense, = 51%
positive cells [32]. The brown staining of the nucleus indicated positivity for p53 and
p21. The p53 [33] and p21 [18] immunostaining were considerate as positive when

>10% of cells were staining.
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In situ hybridization

Detection of the viral genome was done with a system of tyramide signal amplification
(GenPoint Dako Cytomation, Carpinteria, CA, USA). The monolayer smears were
digested for 1 minute with proteinase K (1:1000). A drop of test reagent (biotinylated
viral DNA) with probes for 13 HR-HPV genotypes (16, 18, 31, 33, 39, 45, 51, 52, 56,
58, 59 and 68) was added to each slide. The slides were denatured for 10 minutes
and subjected to hybridization for 20 hours (Hybridizer Dako, Carpinteria, CA, USA).
Samples were placed in an astringent solution, incubated with primary streptavidin
peroxidase, followed by biotinyl-tyramide and then secondary streptavidin. The
reaction was developed with DAB was added and samples were counterstained with
Mayer’s hematoxylin (Merck). Positive reaction was visualized as a brown color inside
the nucleus as diffuse (episomal state), punctate (integrated state) or mixed (diffuse
and punctate) pattern. SiHa cell lines (HPV-16) which carry integrated HPV16
genome, were used as positive controls; the same cell line without the probe was

used as negative control.

Statistical analysis

Statistical analysis was performed using the STATA 10.0 software package (Stat
corporation, College Station, TX, USA). Comparison of proteins expression among
Non-SIL and LSIL was done by X? or Fisher exact test. All the correlations were
analyzed by the Fisher exact test. A p value of <0.05 was considerate statistically

significant.
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RESULTS

We analyzed the physical state of HPV16 and the expression of E6, p53 and p21
proteins in cervical samples from 101 women diagnosed with Non-SIL (50) or LSIL
(51). The mean age of the study population was 41.2 + 9.6 years (range, 25-66 years)
for Non-SIL and 36.7 £ 12.5 years (range, 20-66 years) for LSIL. Table 1 shows the
expression of E6, p53 and p21 proteins and the HPV16 physical state in Non-SIL and
LSIL samples. The expression of HPV16 E6 protein was significantly higher in LSIL
that Non-SIL (p=0.006). We found no significant differences in p53 and p21
expression or HPV16 physical state between Non-SIL and LSIL. Representative
images of immunostaining for E6, p53, p21 and in situ hybridization for HPV16

physical state in Non-SIL and LSIL samples are shown in Figure 1.

The correlation between expression of E6 and the HPV16 physical state in Non-SIL
and LSIL is shown in Table 2. We found a significant correlation between E6
expression and the HPV16 physical state in Non-SIL (p = 0.049) but not in LSIL (p =
0.335). The correlation between expression of E6 and p21 and expression of p53 in
Non-SIL and LSIL is shown in Table 3. We did not find any correlation between

expression of E6 and p21 and expression of p53 in Non-SIL or LSIL.
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Table 1. Expression of E6, p53 and p21 proteins and HPV16 physical state in Non-SIL and LSIL

Non-SIL LSIL
n =50 % n=51 % P
Expression of E6
Negative 9 18.0 0 0.0 0.006*
Mild 27 54.0 31 60.8
Moderate 13 26.0 17 33.3
Intense 1 2.0 3 5.9
Expression of p53
Negative 29 58.0 34 66.7 0.369°
Positive 21 42.0 17 33.3
Expression of p21
Negative 41 82.0 45 88.2 0.378°
Positive 9 18.0 6 11.8
HPV16 Physical state
Episomal 13 26.0 8 15.7 0.357°
Integrated 11 22.0 10 19.6
Mixed 26 52.0 33 64.7

HPV human papillomavirus, SIL squamous intraepithelial lesion, LSIL low-grade squamous intraepithelial lesion
% Fisher exact test

bx2

Significant value is indicated in bold
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Table 2. Correlation between expression of E6 and the HPV16 physical state in Non-SIL and LSIL

Non-SIL n =50 LSIL n=51
Physical state Physical state
Episomal % Integrated % Mixed % P Episomal % Integrated % Mixed % P
n n n n n n

Expression
of E6
Negative 4 30.8 1 9.1 4 15.4 0.049 0 0.0 0 0.0 0 0.0 0.335
Mild 9 69.2 6 54.5 12 46.1 7 87.5 4 400 20 60.6
Moderate 0 0.0 3 27.3 10 385 1 125 5 50.0 11 333
Intense 0 0.0 1 9.1 0 0.0 0 0.0 10.0 2 6.1

SIL squamous intraepithelial lesion, LSIL low-grade squamous intraepithelial lesion
P was calculate using Fisher exact test
Significant value is indicated in bold

11
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Table 3. Correlation between expression of E6 and p21 and expression of p53 in Non-SIL and LSIL

Non-SIL n=>50 LSIL n=>51
p53 p53
Negative % Positive % P Negative % Positive % P
n n n n
Expression of E6
Negative 3 10.3 6 28.6 0.128 0 0.0 0 0.0 0.563
Mild 19 65.5 8 38.1 19 55.9 12 70.6
Moderate 7 24.2 6 28.6 12 35.3 5 29.4
Intense 0 0.0 1 4.8 3 8.8 0 0.0
p21
Negative 24 82.8 17 80.9 1.000 30 88.2 15 88.2 1.000
Positive 5 17.2 4 19.1 4 11.8 2 11.8

SIL squamous intraepithelial lesion, LSIL low-grade squamous intraepithelial lesion
P was calculate using Fisher exact test

12
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Figure 1. Expression of E6,
p53 and 21, and physical
state of HPV16 genome in
cervical smears.
Representative images of
immunocytochemical staining
for E6 (A,B), p53 (C,D) and
p21 (E,F) proteins (40X) (A)
negative in Non-SIL and (B)
positive immunostaining for
E6 in LSIL. (C) Negative and
(D) positive immunostaining
for p53 in Non-SIL. (E)
Negative and (F) positive
immunostaining for p21 in
LSIL. (G, H) Representative
images of in situ hybridization
for HPV16 genome (100X).
(G) Diffuse signal pattern in
Non-SIL, and (H) punctate
signal pattern in LSIL.

13
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DISCUSSION

In this study, we analyzed the expression of E6, p53 and p21 proteins and the
physical state of HPV16 in Non-SIL and LSIL, both with HPV16 infection.

Several reports have shown the important role of E6 protein in the genesis and
development of cervical cancer. The E6 protein from HPV16 is sufficient for the
induction and maintenance of cellular transformation [34]. This is mainly due to E6-
induced degradation of p53 and p73 by 26S proteasome [7]. The inactivation of
p53 compromises the integrity of the cellular genome, causes DNA damage and
chromosomal instability, these abnormalities result in increased cell proliferation
and tumor development [35-37]. In this work, we found that E6 expression was
significantly higher in LSIL that in Non-SIL (p = 0.006). These results suggest that
elevated E6 expression may be an early marker of cervical cancer progression. To
our knowledge few studies have evaluated the E6 expression in precancerous
lesion and cervical cancer by immunocytochemistry. However, other cellular
proteins with high expression in LSIL have been shown to be useful as early

markers in cervical cancer [9, 16, 22, 38].

In this work, we found no significant differences in p53 expression between Non-
SIL and LSIL. We detected the p53 expression in 42% Non-SIL and 33.3% LSIL
samples. In a previous study, Graspa et al (2013) analyzed the expression of p53
in normal cervical tissue and LSIL [39], however, in contrast with our data, they did
not detect p53 expression in either Non-SIL or LSIL samples. Ours results can be
explained by the fact that all Non-SIL samples are positive to HPV16 infection,
whereas in their work, samples where negative to HPV16 because this infection
could represent a stress response to viral infection [40]. Furthermore p53
expression could occur as a result of p53 stabilization by E6 protein binding [41-
42].
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As a consequence of the E6-mediated p53 inactivation, p21 gene transcription is
inhibited [43], also E7 oncoprotein from high risk HPV, can target p21 for
degradation during carcinogenesis [44]. In this work, we found no significant
differences in p21 expression between Non-SIL and LSIL. p21 protein was
detected 18% Non-SIL samples and 11.8% LSIL samples. In contrast to our
results, previous reports found p21 expression in 15% of samples from normal
cervical tissue without HPV and in 100% cases of NICI (equivalent to LSIL) [18].
These differences can be explained by the number of samples and by HPV16
infection. Also, the inactivation of p21 via reduced expression has been reported in

various human tumors [45].

Our results show HPV16 integration in 22% of Non-SIL and 19.6% of LSIL. These
results suggest that viral integration is an early event in the progression of cervical
cancer. Furthermore, it has been demonstrated that cell populations with integrated
HPV16 posses a selective growth advantage compared to cells that maintain
HPV16 viral genomes as episomes [46]. We found a significant correlation
between E6 expression and the HPV16 physical state in Non-SIL (p = 0.049).
Integration of HPV 16 into the host genome can results in elevated expression
levels of E6 and E7 viral oncoproteins, with subsequent interaction between these
proteins and the cell cycle machinery [19-20]. In agreement with these
observations, we found that the E6 expression level was higher in HPV16
integrated genome samples.

In conclusion, our results suggest that high E6 expression is an early event of
cervical carcinogenesis and perhaps can be used as an early marker. However,
compared with previous reports our study includes small number of samples;
therefore, it is necessary to validate our results in a larger population. Moreover,
including high grade squamous intraepithelial lesions (HSIL) in the study will
provide important information to validate the usefulness of E6 expression as an

early marker in cervical cancer progression.
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