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RESUMO

O céancer de colo uterino é causado pela infeccdo persistente por HPV de alto risco
oncogénico. Em adicgdo, as alteracGes genéticas e epigenéticas como o silenciamento dos
genes inibidores da via de sinalizacdo Wnt parecem ser essenciais para o desenvolvimento
e progressdo da doenca. Esse estudo teve como objetivo analisar a prevaléncia de infecgdes
por gendtipos especificos de HPV em cancer de colo uterino e verificar as associagdes entre
a idade, tipo histolégico, o grau de diferenciacdo tumoral e a presenca da metilacdo na
regido promotora dos genes DKK3, SOX17 e SFRP2. Trata-se de um estudo de corte
transversal incluindo 106 casos de cancer de colo uterino, distribuidos em diagnosticos de
carcinomas de células escamosas e adenocarcinomas. As amostras foram testadas para 25
genotipos de HPV utilizando o kit INNOLipa®, em seguida foram submetidas a M-PCR
para identificar a presenca da metilacdo na regido promotora dos genes DKK3, SOX17 e
SFRP2. Os resultados da pesquisa mostraram que a idade foi significativamente menor em
mulheres com adenocarcinomas cervicais comparadas com aquelas com diagndstico de
carcinoma de células escamosas. A infeccdo por gendtipos 18 e 45 foram
significativamente associadas ao diagndstico de adenocarcinomas em mulheres com idade
menor que 50 anos. A metilacdo dos inibidores da via de sinalizacdo Wnt e as infec¢cbes
por HPV 16, 18 e 45 sdo eventos frequentes durante a carcinogéneses em varias etapas, no
entanto, apenas foi observada associacdo significativa com a metilacdo de SFRP2. A
metilacdo de SOX17 foi relacionada com menor gravidade do cancer de colo uterino, mas
ndo com tipos de HPV. Os adenocarcinomas apresentaram associacao significativa com
infeccbes por HPV 16, 18 e 45, além de demonstrar uma associacdo limitrofe com a
metilagdo de DKK3 e SOX17. Concluindo os resultados do presente estudo contribuem
para o0 melhor entendimento da carcinogéneses do colo uterino na regido Centro-Oeste do

Brasil.
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ABSTRACT

Cervical cancer is caused by persistent high-risk HPV infection. In addition, genetic and
epigenetic changes such as the silencing of Wnt signaling pathway inhibitor genes appear
to be essential for the development and progression of the disease. This study aimed to
analyze the prevalence of HPV infections in cervical cancer and to verify the associations
between age, histological type, degree of tumor differentiation and the presence of
methylation DKK3, SOX17 and SFRP2. This is a cross-sectional study including cases of
cervical cancer, distributed in diagnoses of squamous cell carcinomas and
adenocarcinomas. The samples were assayed for 25 HPV genotypes using the INNOLipa®
kit, then performed M-PCR to identify the presence of methylation in the promoter region
of the genes DKK3, SOX17 and SFRP2. The results of the research showed that the age is
significantly lower for women with cervical adenocarcinomas compared to those with a
diagnosis of squamous cell carcinoma. Infections with genotypes 18 and 45 were
associated with the diagnosis of adenocarcinomas in women younger than 50 years.
Methylation of inhibitors of the Wnt signaling pathway and HPV infections 16, 18 and 45
are frequent events during multistage carcinogenesis, however, only a significant
association with SFRP2 methylation was observed. The methylation of SOX17 was related
to lower cervical cancer severity but not to HPV types. Adenocarcinomas were
significantly associated with HPV infections 16, 18 and 45, and demonstrated a borderline
association with DKK3 and SOX17 methylation. In summary, the results of the present
study contribute to a better understanding of carcinogenesis of the cervix in the Center-
West of Brazil.
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1 INTRODUGAO / REVISAO DA LITERATURA

1.1. Cancer do colo uterino

O céancer de colo uterino é a quarta causa de 6bitos em mulheres em todo o mundo,
representando 9% do total de novos casos de canceres e 8% no total das mortes por cancer
entre as mulheres, configurando-se como um importante problema de satde publica. Em
2012, foram diagnosticados 528.000 novos casos de cancer de colo uterino e 266.000
mulheres morreram devido a doenca, a maioria dos casos de mortes ocorreram em paises
de baixa e média renda (GLOBOCAN, 2012; FERLAY et al., 2015).

O cancer de colo uterino se desenvolve a partir de lesGes precursoras, as quais tém
potencialidade para progressao se ndo sao detectadas e tratadas precocemente. O alto indice
nos paises em desenvolvimento e em outros lugares, entre populacdes carentes € em grande
parte devido a deficiéncia nos programas de rastreio, que permite a deteccao de lesbes pre-
cancerosas e cancer em estagio inicial. A infraestrutura de atendimento nesses paises ndo
mantem um padrdo uniforme dos testes de rastreio (PASSAMONTI et al., 2016; DENNY
ET AL., 2017).

Os continentes apresentam taxas de incidéncias variadas. As menores taxas ocorrem
em locais de alta renda como na Europa (11,4/100.000 casos) e Asia (12,7/100.000 casos),
em locais de média e baixa renda ocorrem grande disparidade como no continente africano
onde as taxas variam de 6,6 a 42,7 casos por 100.000 mulheres. Nas Américas a média
geral de incidéncia é 14,9 variando de 6,6 a 23,5 casos por 100.000 mulheres, ao longo dos
anos nesses locais as taxas subiram ou se mantiveram inalteradas (FERLAY et al., 2015).
As taxas de incidéncias na América Latina variam de 9 a 40 casos por 100.000 mulheres,
entre as brasileiras as taxas de incidéncias variam de 9 & 15,9 /100.000 casos (WHO, 2014).

1.1.1. Papilomavirus humano (HPV)

O Papilomavirus apresenta elevada variabilidade genética. BRAVO & FELES-
SANCHEZ (2015), apresentaram uma expansido da classificacio da familia
Papillomaviridae contendo 29 géneros que agrupam mais de 200 tipos de Papilomavirus,
sendo 60 tipos da familia alphapapillomavirus. Entre a familia alpha estdo todos os HPVs
oncogénicos associados aos canceres anogenitais. A classificacdo deste grupo de virus, que
incluem importantes patogenos humanos, tem sido debatida h& décadas (de VILLIERS et
al., 2004; BERNARD et al., 2010; BRAVO & FELES- SANCHEZ, 2015).

O HPV tem capacidade de infectar o trato anal, pele, cavidade nasal e orofaringea,

cerca de 40 tipos de HPV infectam o trato genital feminino. A infecgéo esta limitada aos



queratindcitos indiferenciados na camada basal do epitélio escamosos estratificado, sendo
necessario para o seu ciclo de vida a diferenciacdo celular (BRAVO & FELES-
SANCHEZ, 2015).

Os gendtipos de HPV que infectam a mucosa sdo divididos em subgrupos. A
classificacdo da carcinogenicidade utilizada pela International Agency for Research on
Cancer (IARC) designa os virus entre alto e baixo risco oncogénico, de acordo com a
propensdo das células infectadas progredirem a malignidade. Os genotipos de HPV 16, 18,
31, 33, 39, 45, 51, 52, 56, 58 e 59 foram classificados como carcinogénicos para humanos,
0 HPV 68 foi classificado como provavelmente carcinogénico. Entre o grupo classificado
como possivelmente carcinogénico estdo os gendtipos 5, 8, 26, 53, 66, 67, 70, 73, 82, 30,
34, 69 85 e 97. Os genotipos de HPV considerados sem evidéncias de carcinogenicidade
em humanos, foram HPV 6 e 11 frequentemente associados a condilomas acuminados
(IARC, 2012).

Entre os genotipos de HPV reconhecidos como oncogénicos pela IARC, os mais
prevalentes sdo HPV 16 e 0 18, responsaveis por cerca de 70% dos casos de cancer de colo
uterino. A prevaléncia de um gendtipo particular e sua associacdo com o cancer de colo
uterino varia com a regido geografica (IARC, 2012).

Os genotipos de HPV 16 e 18 s@o predominantes nos carcinomas de células escamosas
e adenocarcinomas, seguidos pelo gendtipo 45. A associacdo com o0s genotipos 59, 35, 33,
31, 58 e 51 é bem menos frequente (SCHIFFMAN et al., 2015; HAMMER et al., 2016). E
importante observar que existe uma diferenca na distribuicdo de gendtipos oncogénicos em
carcinoma de células escamosas e adenocarcinomas cervicais. Estudos indicam que o
HPV16 é o mais prevalente em carcinomas escamosos, sendo observado em 50% a 60%
dos casos, enquanto o gendtipo HPV18 ocorre em 10% a 20%. Em contraste, o genétipo
HPV18 é observado em 40% a 60% dos casos de adenocarcinomas, enquanto o tipo 16
ocorre em 40% a 60%. Os tipos 45 e 31 contribuem para os 7 a 9% restantes dos
adenocarcinomas (JEMAL et al., 2011; NICOLAS-PARRAGA et al., 2017).

1.1.2. Progressao do cancer de colo uterino

O principal fator de risco para o desenvolvimento de lesdes precursoras e cancer do
colo uterino ¢ a infeccdo por gendtipos de alto risco oncogénico de HPV. Contudo, essa
infeccdo, por si sO, ndo representa uma causa suficiente para o surgimento da neoplasia,
faz-se necessario sua persisténcia (IARC, 2012).

A persisténcia da infec¢do por HPV de alto risco oncogénico é considerada o fator

determinante na progresséo de lesGes precursoras para o carcinoma invasor (TOTA et al.,



2017). Nesses casos, a presenga continua do genoma viral no interior da célula hospedeira
pode interferir no controle do ciclo celular, permitindo a replicagdéo do DNA mesmo em
situacGes onde o mesmo encontra-se danificado (BRAVO & FELES- SANCHEZ, 2015).
A integracdo do genoma do HPV de alto risco ao genoma do hospedeiro pode representar
um evento significativo na patogénese do cancer de colo uterino associado a progressao de
lesbes pré-neoplésicas para cancer invasivo (HAMMER et al., 2016). A historia natural da
doenca apresenta varias oportunidades de intervengdes preventivas no desenvolvimento do
cancer de colo uterino (TOTA et al., 2017).

Alguns fatores secundarios parecem influenciar na persisténcia da infec¢do e
aumentar o risco de progressao para neoplasia cervical, como o tabagismo, paridade, 0 uso
de contraceptivos orais e outras infeccBes sexualmente transmissiveis (WHO, 2014).
Alteracdes genéticas e epigenéticas como a metilacdo no genoma viral e do hospedeiro
podem estar associadas a progressao da doenga (BHAT et al., 2016).

A idade também interfere nesse processo, a maioria das infeccbes por HPV em
mulheres com menos de 30 anos regride espontaneamente, ao passo que, acima dessa
idade, a persisténcia é mais frequente. Outros fatores de risco acrescidos a infec¢do por
HPV estdo relacionados ao cancer de colo uterino, como por exemplo: o inicio da atividade
sexual em idade jovem, maior nimero de parceiros sexuais ao longo da vida, alta paridade,
uso de contraceptivos orais e tabagismo ativo e passivo, casos de imunossupressao como
por exemplo, a coinfeccdo com o virus da imunodeficiéncia humana pode levar a
persisténcia de infecgdes virais a longo prazo (IARC, 2012; AMERICAN CANCER
SOCIETY, 2017).

Como resultado, estes fatores em conjunto, podem alterar o controle do ciclo celular,
fazendo com que a célula hospedeira adquira um fenotipo imortal e, finalmente progrida
em direcdo a um fen6tipo maligno (VASILJEVIC et al., 2014).

1.1.3. Tipos histoldgicos de cancer do colo uterino

Os tipos histoldgicos de carcinoma de colo uterino estdo listados no quadro 1. A
variedade de tipos histologicos possiveis nessa topografia, seus diferentes comportamentos
clinicos e tratamentos tornam imprescindivel a biopsia para a confirmacdo do tipo
histologico, com a finalidade de planejar adequadamente o tratamento dessas pacientes
(KURMAN et al., 2014).



Quadro 1- Tipos histoldgicos de cancer de colo uterino

PRINCIPAIS TIPOS HISTOLOGICOS DE CANCER DE COLO UTERINO
NEOPLASIAS EPITELIAIS: OUTRAS NEOPLASIAS EPITELIAIS:
Carcinoma de células escamosas: 85-90% | Carcinoma adenoescamoso

Ceratinizante — Variante “glassy cell”
Nao ceratinizante Carcinoma adenoide cistico
Basaloide Carcinoma adenoide basal
Verrucoso Carcinoma indiferenciado
Warty NEOPLASIAS MESENQUIMAIS:
Papilar Leiomiossarcoma
Linfoepitelioma-like Sarcoma botridide
Transicional Sarcoma alveolar de partes moles
Adenocarcinoma: 10-15% TUMORES MISTOS EPITELIAIS E
MESENQUIMAIS:
Adenocarcinoma mucinoso Carcinosarcoma (tumor mulleriano
misto maligno)

— Endocervical Adenosarcoma

— Intestinal MELANOMA

— Células em anel de sinete LINFOMAS

— Desvio minimo

— Viloglandular
Adenocarcinoma endométrioide
Adenocarcinoma de células claras
Adenocarcinoma seroso
Adenocarcinoma mesonéfrico

Fonte: OMS, (2012).

O tipo histologico mais comum do céncer de colo uterino € o carcinoma de células
escamosas, representando cerca de 85% a 90% dos casos. Os adenocarcinomas ocorrem
entre 10% a 20% dos casos e carcinomas adenoescamosos sao detectados em cerca de 2%
a 3% dos casos. Embora seja menos frequente que o carcinoma escamoso, a incidéncia do
adenocarcinoma vem aumentando no decorrer dos anos (CASTELLSANGUE et al., 2006;
SCHIFFIMAN et al., 2007; YOKOI et al., 2017). O carcinoma adenoescamoso exibe
diferenciacdo glandular e escamosa e pode apresentar pior progndstico do que 0s
carcinomas de células escamosas ou adenocarcinomas (YOKOI et al., 2017).

Os fatores patologicos incluindo o tamanho tumoral, presenca de metéstase
linfonodal, invasdo vascular, a profundidade da invasdo estromal e a extensdo de
paramétrio e orgaos adjacentes sdo fatores implicados no prognostico da paciente com
cancer de colo uterino. O grau de diferenciagdo como fator prognostico independente é

controverso, principalmente pela falta de padronizacédo e alta subjetividade evidenciada



pela fraca concordancia intra e interobservador. Contudo, ha indica¢es de que um menor
grau de diferenciacgdo histolégica possua pior prognostico (ZANG et al., 2016).

Ha alguma evidéncia de que HPV 18 esteja mais relacionado a neoplasias
indiferenciadas (SILVA-FILHO, 2009). Segundo estudos, neoplasias com menor grau de
diferenciacdo costumam mostrar maior taxa de progresséo (WHEELER et al., 2009;
STOLER et al., 2012). A taxa de progressdo para carcinoma invasivo também parece estar
relacionada, em parte, com o gendtipo da infeccdo por HPV oncogénico. Por exemplo,
neoplasias pré-invasivas induzidas por HPV dos tipos 16, 18 e 45 progridem para cancer
invasivo substancialmente em menor tempo em comparagdo com neoplasias pré-invasivas
induzidas pelo gen6tipo de HPV 31 e da mesma forma, a idade ao diagnostico de cancer
cervical relacionado aos HPV 16 e HPV 18 é de cinco anos a menos do que para o cancer
causado por outros geno6tipos oncogénicos (STOLER etal., 2012; HAMMER et al., 2016).

1.1.4. Estadiamento do cancer de colo uterino

O estadiamento para o cancer de colo uterino é 0 mais antigo descrito na literatura,
datado em 1928, e graduado de acordo com a extensdo da neoplasia. Desde entdo, este ja
foi submetido a sete revisdes de acordo com a Federacdo Internacional de Ginecologia e
Obstetricia (FIGO) (PERCORELI, 2009). Para determinar o grau de estadiamento, é
empregado um dos sistemas internacionais, considerando-se o grau de invasao e a presenca
ou auséncia de metastases a distancia. Os especialistas usam o estadio do cancer para
selecionar e planejar o tratamento mais apropriado disponivel (WHO, 2014).

O quadro 2 apresenta a classificacdo do estadiamento do cancer do colo uterino
estabelecido pela Federacdo Internacional de Ginecologia e Obstetricia, em colaboracdo

com a Organizacdo Mundial da Saude e Unido Internacional de Cancer.



Quadro 2- Estadiamento do cancer de colo uterino

ESTADIO CARACTERISTICAS CLINICAS

I Tumor limitado ao colo

la Carcinoma invasivo que apenas ¢ diagnosticado por microscopia, com invasdo profunda <5

mm e extensao > 7 mm

lal Invasdo do estroma < 3 mm em profundidade e <7 mm em extensdo
la2 Invasdo do estroma > 3 mm e < 5 mm em profundidade e <7 mm em extensio
Ib LesOes invasivas, clinicamente visiveis, mas limitadas ao colo do Utero ou doenga

microscopica acima de la

bl Lesao clinicamente visivel <4 c¢m na sua maior dimensao

b2 Lesdo clinicamente visivel > 4 cm na sua maior dimensao

I Carcinoma com invaséo para além do Gtero, mas ndo atingindo a parede pélvica ou 0 1/3

inferior da vagina

lla Sem invasdo dos paramétrios
llal Lesdo clinicamente visivel <4 ¢m na sua maior dimensao
a2 Lesdo clinicamente visivel > 4 cm na sua maior dimenséao
b Com invaséao dos paramétrios

i Extensdo para a parede pélvica e/ou envolvimento do 1/3 inferior da vagina e/ou

hidronefrose ou rim ndo funcionando

Illa Envolvimento do 1/3 inferior da vagina sem envolvimento da parede pélvica
b Extensdo para a parede pélvica e/ou hidronefrose ou rim ndo funcionando
v Extensdo para além da pélvis ou envolvimento (confirmado por biopsia) da mucosa da

bexiga ou reto

IVa Envolvimento de 6rgdos adjacentes

IVb Envolvimento de 6rgéos a distancia

Fonte: Adaptado de FIGO (2009).

1.1.5. Prognostico das pacientes com cancer de colo uterino

O prognostico do cancer de colo uterino depende basicamente do estadio clinico no
momento do diagnostico (IARC, 2005). A sobrevida em cinco anos é de quase 100% para
pacientes com doenca em estadio la e entre 70% a 85% para pacientes com doencga em
estadio Ib1 ou Ila de pequeno volume. Nas mulheres com doenca estadio | e Ila tratadas
com cirurgia, os fatores associados a um pior prognostico, além da invasao linfonodal,
incluem grande volume tumoral, invasdo estromal, envolvimento do espaco linfovascular
e extensdo da doenca para margens vaginais e parametriais. O volume tumoral esta
associado tanto a presenca de doenca extrapélvica quanto a recidiva central apds
tratamento. Observa-se que a taxa de recidiva do cancer cervical apresenta-se entre 10% a

20% para os estadios Ib a lla e de 50% a 70% nos casos localmente avangados (estadios



I1b a IVa) (HO et al., 2004; FERNANDES et al, 2011). No Brasil, os valores de sobrevida
variam entre 48% e 66,7% (NAKAGAWA et al, 2011; SALES, 2015). Em paises
desenvolvidos, como Estados Unidos, Australia, Franca e Inglaterra, a sobrevida varia de
60% a 70% (WHO, 2014).

A sobrevida das pacientes com cancer de colo uterino apresenta variagdes de acordo
com a idade. No estudo EUROCARE-3 a sobrevida relativa em cinco anos dos casos de
mulheres entre 15 a 44 anos no momento do diagnostico foi 74%. A taxa encontrada entre
as mulheres com menor idade foi o dobro do que a encontrada em mulheres com idade
igual ou superior a 75 anos (34%). A diferenca pode estar relacionada a fatores bioldgicos,
crescimento tumoral ou a maior prevaléncia de doenca em comorbidade, como hipertenséo
e doenca cardiovascular em idosas, tornando as pacientes menos propensas a receber o
tratamento ideal ou a ter uma relacao favoravel (IARC, 2005).

1.1.6. Eventos epigenéticos envolvidos no cancer de colo uterino

Os mecanismos de patogénese do cancer de colo uterino ndo sdo totalmente
esclarecidos. A inativacdo de genes supressores tumorais e ativacdo de oncogéneses
desempenham um papel importante na carcinogénese (SAAVEDRA et al., 2012).

As oncoproteinas do HPV de alto risco oncogénico E6 e E7 em particular, modulam
0 processo de transformacdo alteram o metabolismo da célula hospedeira favorecendo o
desenvolvimento neoplasico (DE VILLIERS et al., 2004). A proteina E6 associa-se a
proteina p53, que regula a passagem pelas fases do ciclo celular G1/S e G2/M. E6 recruta
as proteinas celulares, como é o caso das proteinas da familia AP1 (E6-AP) que funcionam
como uma ubiquitina ligase; atuando no complexo p53, podendo impedir o efeito supressor
da proteina no ciclo celular. A formacéo desse complexo proteico resulta na ubiquitinacdo
de p53 seguido por sua rapida degradacdo mediada por um complexo proteossémico. E6,
além de reprimir a acdo de p53, também tem como funcdo a atividade de telomerase,
podendo associar com proteinas ligantes do célcio ERC55, fatores de resposta do
interferon, IRF3, ou, até mesmo, associar a proteinas de integracdo viral (ZUR HAUSEN,
2000; SCULLY etal., 2002).

A funcdo principal de E7 dos HPV de alto risco é desregular a maquinaria do ciclo
celular principalmente pela indugéo da transigcéo da fase Go/S. Isso é efetuado através da
ativacdo de varios genes celulares pela E7 e pela interacdo dessa proteina com as proteinas
que regulam o ciclo celular (SCULLY et al., 2002). A proteina E7 liga-se as proteinas da

familia pRb, essa interacdo permite que E2F atue na ativagdo constitutiva dos fatores



transcricionais, o que levaria a progressdo do ciclo celular. E7 também forma complexos
com ciclinas A e E, bem como provoca inativacgao de p21 e p27 (HAUSEN, 2000).

A mutacao genética era considerada como o acontecimento principal para patogénese
tumoral, especialmente mutacdes somaticas dos genes supressores tumorais. Com uma
compreensdo mais aprofundada dos tumores nos ultimos anos, evidéncias tém mostrado
que o silenciamento epigenético desses genes € essencial para a carcinogénese e metastase
(SAAVEDRA et al., 2012).

O termo epigenética surgiu na metade do seculo XX apds estudos correlacionando
bases genéticas e embrioldgicas. O prefixo “epi”, do grego “por cima”, apresenta uma
forma de heranca que se sobrepde a heranca genética com base no DNA. A epigenética é
definida como as mudancas hereditarias na expressdo génica que ndo pode ser explicada
por uma alteracdo na sequéncia de nucleotideos do DNA. As modificacdes epigenéticas
mais estudadas no DNA sdo a metilacdo e a modificacdo de histonas. O epigenoma é
din&mico e varia de célula para célula dentro de um mesmo organismo multicelular (BHAT
etal., 2016).

A metilacdo da citosina em dinucleotideos CpG € descrita como um mecanismo de
regulacdo da funcdo epigenética que desempenha um papel importante em diversos
processos biolégicos como a embriogénese, impressdo gendmica, inativacdo do
cromossomo X, e varios canceres (ALBERTS et al., 2010).

Um grande nimero de estudos em canceres, incluindo cancer de colo uterino tem
focado em identificar perfis de hipermetilacdo como biomarcadores de cancer em células
teciduais ou em células livres na circulacdo de pacientes, com o objetivo de melhorar a via
de tratamento através de diagndstico precoce preciso, ndo-invasivo, prognoéstico e selecdo
de terapia prognostica (VAN DER MEIDE et al., 2011; EISINK et al., 2012; SAAVEDRA
et al., 2012; BOERS et al., 2014; HANSEL et al., 2014; RAMOS-SOLANO et al., 2015;
BOERS ET AL 2016;HATTORI& USHIJIMA et al., 2016). Estas alteragdes, em conjunto
ou individualmente, permitem estabelecer perfis de metilacdo, mapas de modificacdo de
histonas, e o perfil de expressdo caracteristico do cancer de colo uterino, tornando-se
ferramentas Uteis para o rastreamento, deteccdo precoce ou como marcadores progndsticos
(BHAT et al., 2016).

1.1.7. Metilagéo do DNA

A metilagdo consiste em uma modificagdo covalente do DNA na qual um
grupamento metil (CHaz) é transferido da S-adenosilmetionina para o carbono 5 de uma

citosina (5-MeC) que geralmente precede a uma guanina (dinucleotideo CpG), pela acao



de uma familia de enzimas que recebe o nome de DNA metiltransferase (DNMT). As
DNMT estdo divididas em duas classes: aquelas envolvidas na metilacdo de fitas
hemimetiladas do DNA (fitas de DNA em processo de replicacdo), conhecidas como
metilases de manutencdo como a DNMT1, e outro grupo responsavel pela maioria dos
processos de metilacdo de novo, que ocorre em sitios sem a presenca de metilagéo prévia,
como as DNMT2, DNMT3A e DNMT3B. Os doadores de radical metil s&o obtidos pela
dieta e sdo principalmente a metionina, seguido de folato, colina e vitamina B12
(ALBERTS et al., 2010).

Os dinucleotideos CpG aparecem esparsos pelos genomas eucariotos ou agrupados
em regides definidas como ilhas CpG. A maioria dos dinucleotideos CpG esparsos estéo
metilados, ao contrario da maioria das ilhas CpG que estdo desmetiladas. Essas ilhas séo
frequentes em regides promotoras de genes(MORGAN et al., 2004; BHAT et al., 2016).

As alteracdes no DNA ou perfis de metilagcdo detectada em cancer de colo uterino
séo de particular interesse, principalmente considerando o fato de que podem pode ser
detectadas em secrec¢des cervicais (RAMOS-SOLANO et al., 2015). Estudos envolvendo
os tipos de HPV tém mostrado que a extensdo da metilacdo varia por regido do genoma e
que alteracdes no padrdo de metilacdo podem estar associadas com a severidade da
neoplasia cervical (SAAVEDRAet al., 2012; RAMOS-SOLANO et al., 2015; BOERS et
al., 2016).

1.2. Via de sinalizacéo int/Wingless (Wnt)

A via de sinalizagdo Wnt envolve uma grande variedade de fatores de crescimento
que regulam a diferenciacédo, proliferacdo, migracdo e oncogénese celular durante o
desenvolvimento embrionario. A familia de proteinas Wnt codificam moléculas de
sinalizacdo ricas em cisteina que controlam diversos processos celulares incluindo a
especificacdo do destino celular, homeostasia tecidual, morfologia e motilidade em
vertebrados e invertebrados (CLEVERS & NUSSE, 2012). Tem sido demonstrado que a
ativacdo aberrante da via de sinalizagdo Wnt ocorre durante a carcinogénese, inibindo a
apoptose de células tumorais em diferentes canceres humanos (VAN DER MEIDE et al.,
2011; SAAVEDRA et al., 2012; RAMOS-SOLANO et al., 2015; BOERS et al., 2016).

As glicoproteinas Wnts se ligam a cinco receptores transmembranicos chamados
de“Frizzleds”. Os receptores de lipoproteina (LRP) 5 e 6 funcionam como co-receptores
essenciais de ligantes de Wnt (PARVEEN et al., 2011). Até 0 momento os papéis de Wnt
foram reconhecidos por trés vias distintas: a via canOnica/p3-catenina, a via de polaridade

celular/planar e a via Wnt/Ca?*. A via Wnt canonica/B-catenina foi investigada com maior



detalhe do que as outras duas vias. A B- catenina € um fator chave e funciona como um
ativador transcricional da via de sinalizagdo Wnt, que é importante no desenvolvimento
embrionario e tumorigenesis, regulando o seu nivel e localizacdo sendo fundamental para
mediar sinais na via Wnt (WElI et al., 2013).

A Wnt pode induzir a proliferagdo celular ligando-se ao seu receptor e transmitindo
sinais que evitam a degradagdo de - catenina o que permite sua translocagdo para o nucleo,
onde age como um ativador da transcricdo em conjunto com T-cell fator (TCF). Nas células
quiescentes, que ndo sdo expostas a Wnt, a B-catenina citoplasmatica é degradada pelo
proteossoma. A via de sinalizagdo Wnt leva a estabilizacdo da B-catenina citosolica
(PARVEEN et al., 2011; CLEVERS & NUSSE, 2012) (figural).

Inibidores naturais de Wnt, por diversas formas regulam em diferentes niveis a
sinalizacdo Wnt/B-catenina, inclusive por proteinas secretadas que antagonizam o ligante
Whnt. A funcdo da via de sinalizacdo Wnt ainda ndo foi totalmente elucidada, no entanto
evidéncias sugerem que a via possua propriedades oncogénicas que podem intensificar o
comportamento agressivo de tumores (VAN DER MEIDE ET AL., 2011).

A superexpressao de Wnt, promove a sobrevivéncia de células através de perda de
inibicdo de contato e dependéncia de ancoragem, aumento da taxa de formacdo tumoral,
assim como 0 aumento da migracéo celular e reorganizagédo da actina. Tem sido sugerido
que o silenciamento epigenético de antagonistas da via sinalizacdo Wnt pode resultar na

ativacdo aberrante desta via, conduzindo a carcinogénese (BHAT et al., 2016).

Absence of Ligand Presence of Ligand ( \U4E )
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Figura 1- Via de sinalizacdo Wnt candnica.
Fonte:www.wormbook.org/chapters/wwwwntsinaling.
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O inibidor de sinalizacdo de Wnt Dickkopf-3 (DKK3) é funcionalmente inativado
pela metilacdo da regido promotora do gene, alguns estudos indicam que a hipermetilacdo
foi significativamente maior em céancer de colo uterino comparado aos tecidos pré-
invasivos (VAN DER MEIDE et al., 2011; KANG et al., 2013). O membro da familia SOX
SRY (Sex Determining Region Y) -Box 17(SOX17), € conservado em muitas espécies como
fator de transcricéo e participa de varios processos de desenvolvimento celular e atividades
bioldgicas. Alguns estudos mostraram que SOX17 também pode desempenhar um papel na
carcinogénese humana (VAN DER MEIDE et al., 2011; FU et al., 2011). As proteinas
segregadas relacionadas ao “frizzled” (SFRPs) s@o moléculas de sinalizacdo extracelular
que antagonizam a via de sinalizagdo Wnt. A regido promotora do gene SFRP2
frequentemente apresenta-se metilada em céancer de colo uterino (VAN DER MEIDE et
al., 2011).

1.2.1. Inibidores da via de sinalizacdo Wnt

O gene SOX17 é um membro da familia SOX, estd envolvido no desenvolvimento
vascular, formacdo definitiva da endoderme e dos oligodendrdcitos (Genebank, 2017). Ele
desempenha um papel crucial na regulacdo do desenvolvimento e na funcdo das células
tronco, pelo menos parcialmente através da repressdo da via de sinalizacdo candnica
Whnt/B-catenina (OMIM, 2017).

O gene DKK3 é um inibidor extracelular da via de sinalizagdo canbnica
WNT/Bcatenina (VAN DER MEIDE ET AL., 2011). Este gene codifica uma proteina que
¢ um membro da familia Dickkopf. A proteina secretada contém duas regides ricas em
cisteina e esta envolvida no desenvolvimento embrionério através das suas interagdes com
a via de sinalizagdo Wnt. A expressao deste gene é reduzida em varias linhagens celulares
de céncer, atuando como um gene supressor de tumoral (Genebank, 2017).

Um estudo demonstrou que a presenca de hipermetilacdo do gene DKK3 €
desfavoravel para o prognostico do paciente, quatro de cinco posic¢des estavam fortemente
metilada em cancer de colo uterino em comparagdo com tecido normal. A combinacdo do
nivel de metilacdo, idade, invasdo parametrial, e a invasdo no espaco linfovascular
apresentou uma correlacdo significante com a sobrevida (KANG et al., 2013).

O gene SFRP2 atua como inibidor extracelular da via de sinalizacdo Wnt. Em
condi¢des normais, isto é, na auséncia de processo carcinogénico, a familia de SFRPs é

responsavel por antagonizar a via de sinalizacdo Wnt. SFRPs ligam-se diretamente as

11



proteinas Wnt e bloqueiam sua interacdo com o receptor transmembrana “frizzled ”(VAN
DER MEIDE et al., 2011).

A familia de proteinas SFRPs esta frequentemente metilada em carcinoma escamoso
do colo uterino. CHUNG et al., 2009, relataram que a restauracdo de SFRP1 e SFRP2
poderia suprimir a transformacdo das células tumorais (CHUNG et al., 2009). Outro
estudo, com 23 amostras de adenocarcinoma apontaram a frequéncia de 82.6% de
metilacdo no gene SFRP2, esses achados indicam que o gene também desempenha um
papel importante na carcinogénese de células glandulares (LIN et al., 2009).

O quadro 3 aponta as principais caracteristicas do genes inibidores de via de
sinalizagdo Wnt abordados neste estudo.
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Quadro 3- Principais caracteristicas dos genes inibidores da via de sinalizagdo Wnt

Sigla oficial SOX17 DKK3 SFRP2
Nome - . o .
et SRY (sex determining Dickkopf WNT signaling | Secreted frizzled-related
completo
.p. region Y)-box 17 pathway inhibitor 3 protein 2
oficial
Localizacdo
. 8g11.23 11p15.2 4931.3
cromossomica
uantidade
< ) 2 9 3
de éxons
Tipo de gene | Codificacdo de proteinas | Codificacdo de proteinas | Codificacdo de proteinas
Organismo Homo sapiens Homo sapiens Homo sapiens
Eukaryota; Metazoa; ] Eukaryota; Metazoa;
] Eucariotos; Metazoa; )
Chordata; Craniata; ) Chordata; Craniata;
Chordata; Craniata;
Vertebrata; ) Vertebrata;
) Vertebrata; Euteleostomi; )
Euteleostomi; ) ) Euteleostomi;
) ) ) Mammalia; Eutheria; ) )
Linhagem Mammalia; Eutheria; ) Mammalia; Eutheria;
] euarchontoglires; )
Euarchontoglires; ) . Euarchontoglires;
) o primatas; Haplorrhini; ) o
Primates; Haplorrhini; o o Primates; Haplorrhini;
o o Catarrhini; Hominidae; o o
Catarrhini; Hominidae; Catarrhini; Hominidae;
Homo.
Homo. Homo.
Também
conhecido VUR3 RIG; REIC. FRP-2; SARP1; SDF-5.
como

Fonte: Genebank, (2017)
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2JUSTIFICATIVA

O céancer de colo uterino é uma doenca multifatorial, que pode se desenvolver
através de diferentes vias bioldgicas e moleculares. A infec¢éo por HPV é um pre-requisito
para a carcinogénese, mas nao é suficiente. Alteracbes genéticas e epigenéticas no genoma
hospedeiro e/ou viral podem influenciar nos desfechos da infeccdo por HPV
(VASILIEVIC, et al., 2014).

A metilacdo do DNA desempenha um papel crucial para ativar e silenciar genes
durante o desenvolvimento normal, portanto, pode contribuir para a o desenvolvimento e
progressdo da carcinogénese do colo uterino (PORTELA & ESTELLER 2010). Algumas
modificagdes como a hipermetilacdo de genes supressores tumorais foram relacionadas a
gravidade da doenca em amostras de neoplasias pré-invasivas e em casos de cancer de colo
uterino (BHAT et al., 2016).

A andlise de biomarcadores preditivos de origem e severidade da lesdo podem ser
Uteis no monitoramento da resposta ao tratamento e na deteccdo precoce da neoplasia
persistente ou recorrente do colo do uterino. O presente estudo agrega informacdes sobre
a carcinogénese, colaborando para 0 melhor conhecimento da interagédo entre a metilagcéo
dos promotores dos genes inibidores da via de sinalizacdo Wnt, os genotipos de HPV, o
grau de diferenciacdo e sua importancia no progndstico do cancer de colo uterino. A
compreensdo da forma como estes marcadores se relacionam contribuem para o melhor

entendimento do comportamento biol6gico da neoplasia invasiva escamosa e glandular.
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3 OBJETIVOS

3.1. Objetivo geral
Analisar a prevaléncia de infec¢bes por genoétipos especificos de HPV em cancer
de colo uterino e verificar a associacdo entre a idade, tipo histologico, grau de
estadiamento, grau de diferenciacdo tumoral e a presenca da metilacdo dos genes SOX17,
DKK3 e SFRP2.
3.2. Objetivos especificos
1. Analisar a prevaléncia de infec¢des por HPV em cancer de colo uterino.
2. Analisar a associacao entre a infec¢do por genotipos de HPV e o tipo histoldgico
da neoplasia maligna.
3. Analisar a associagdo entre a idade e tipo histoldgico do cancer de colo uterino.
4. Analisar a associacdo entre a idade e os genotipos de HPV em céncer de colo
uterino.
5. Analisar associacdo entre genétipos de HPV e o grau de estadiamento das
neoplasias escamosas e glandulares.
6. Analisar a associacdo entre a positividade para metilacdo dos genes SOX17, DKK3
e SFRP2 com os gendtipos especificos de HPV.
7. Analisar a interacdo entre a metilacdo dos genes SOX17, DKK3 e SFRP2, os
gendtipos de HPV e o grau de estadiamento e diferenciacdo do céncer de colo

uterino.

8. Analisar a associacao entre a positividade da metilacdo dos genes SOX17, DKK3 e

SFRP2 os carcinomas de células escamosas e adenocarcinomas.
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4 METODOS

4.1. Desenho do estudo

Estudo do tipo corte transversal constituido por dois grupos. O primeiro grupo
corresponde a mulheres com diagndsticos histopatoldgicos de carcinomas de células
escamosas, 0 segundo grupo composto por mulheres com diagnosticos de
adenocarcinomas.

4.2. Tamanho amostral

O tamanho amostral foi de 214 casos, identificados a partir de prontuérios dos
exames anatomopatoldgicos realizados no Departamento de Anatomia Patoldgica no
Hospital Araudjo Jorge em Goiania-Go, o periodo de inclusao foi a partir de 2006 até 2010.

4.3. Selecéo de sujeitos

A selecdo foi realizada a partir de uma busca ativa nos registros informatizados dos
exames anatomopatoldgicos realizados no Departamento de Anatomia Patologica do
Hospital Aradjo Jorge em Goiania-GO - Brasil, com os diagndsticos histopatolégicos ja
especificados. As laminas coradas por hematoxilina-eosina de cada exame
anatomopatoldgico foram revistas pela equipe de patologia do Departamento de Anatomia
Patologica do Hospital Araujo Jorge, os casos selecionados de acordo com o diagnostico
histoldgico obtido. Os blocos de parafina correspondentes as laminas observadas foram
separados para realizacdo das técnicas moleculares.

4.3.1. Critérios de incluséo

Mulheres com diagndstico do exame anatomopatologico de carcinoma de células
escamosas e ou adenocarcinomas do colo uterino.

4.3.2. Critérios de excluséo

Foram excluidos os casos sem as informacGes dos prontudrios completamente
preenchidas, bidpsias realizadas apds tratamento com radioterapia e amostras cujo DNA

ndo tenha sido suficiente para a realiza¢do de todas as técnicas moleculares previstas.
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4.3.3 Fluxograma de distribuicéo dos casos

Figura 2- Fluxograma de casos
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4.4. Técnicas, testes e exames

4.4.1. Diagnostico histopatoldgico

Os espéecimes de bidpsia foram corados com hematoxilina e eosina, revisados de
acordo com os critérios da Organizacao Mundial de Saude e classificados como: carcinoma
de células escamosas invasivo ou adenocarcinoma cervical invasivo (KURMAN, 2014).

4.4.2. Analise molecular

4.4.2.1. Extracdo e avaliacdo do DNA presente na amostra

Apbs a selecdo, os cortes dos blocos parafinados foram utilizados para a extracéo de
DNA. Essa etapa foi realizada no espaco fisico do Laboratério de Genética e
Biodiversidade da Pontificia Universidade Catolica de Goids — Goiania — Brasil. Para
remover a parafina, foram adicionados 750uL de xilol P.A. (Vetec®, Brasil) ao tubo
contendo os cortes, seguida por agitacdo vigorosa por 1 minuto, centrifugacdo por 15
minutos a 12000 rpm e o sobrenadante foi descartado cuidadosamente. Essa etapa foi feita
duas vezes para garantir maxima remocao da parafina. Em seguida, 500uL de etanol P.A.
(Vetec®, Brasil) foram adicionados e os tubos agitados vigorosamente por 30 segundos,
centrifugados por 15 minutos a 12000 rpm e o sobrenadante foi removido por inversdo do
tubo. Ao precipitado foram adicionados 500 pL de etanol diluido a 50%, seguida de
agitacdo vigorosa por 30 segundos, centrifugacdo por 15 minutos a 12000 rpm, e 0
sobrenadante foi removido por inversao do tubo. O tecido secou por 24 horas a temperatura
ambiente.

Ao tecido seco foram adicionados 300uL de proteinase K (Invitrogen®, EUA)
diluida a 0,1% em tampao de dodecil-sulfato de sddio (SDS) com pH 9,0 e incubado por
no minimo 24 horas, a 55°C e sob agitacdo leve. Apds esse periodo, foram adicionados
300puL de fenol/cloroférmio/alcool isoamilico (25:24:1 e pH 8,0 — Invitrogen®, EUA), 0s
tubos foram agitados vigorosamente por 1 minuto e centrifugados por 15 minutos a 12000
rpm. O sobrenadante, constituido pela fase aquosa, foi separado em um tubo novo e a ele
foram acrescentados100pL de acetato de amoénio 7,5M (Sigma-Aldrich®, EUA) e 1000uL
de etanol P.A. gelado. A mistura foi homogeneizada por inversdo do tubo e o DNA foi
precipitado por até 24 horas a -20°C. Em seguida, os tubos foram centrifugados por 15
minutos a 12000 rpm e a 4°C e o sobrenadante foi descartado por inversao do tubo. Para
lavagem do DNA precipitado, foram adicionados 1000pL de etanol diluido a 70% e gelado,
a homogeneizacgéo foi feita por inverséo dos tubos e estes foram centrifugados por 15
minutos a 12000 rpm e a 4°C. Essa etapa foi realizada duas vezes e, ao final da segunda

lavagem, o DNA secou a temperatura ambiente por aproximadamente duas horas. A

18



ressuspensdo foi feita com 50uL de agua Mili-Q estéril. Em seguida 0 DNA ressuspenso

ficou em repouso por uma hora na temperatura de 37°C, foi quantificado utilizando o

NanoDrop® (Thermo Scientific®, EUA). Todo o material obtido foi estocado a -20°C.
4.4.2.2. Deteccao e genotipagem de HPV

A deteccdo e genotipagem de HPV foram realizadas no Centro de Investigagéo
Translacional em Oncologia - Instituto do Cancer do Estado de S&o Paulo — USP — S&o
Paulo — Brasil. Exclusivamente essa etapa foi financiada pela Fundacdo de Amparo a
Pesquisa do Estado de Goiés.

Para a realizacdo da técnica foram utilizados os kits comerciais INNO-LiPA HPV
Genotyping Extra AMP® (Innogenetics®, Bélgica) e INNO- LiPA HPV Genotyping
Extra® (Innogenetics®, Bélgica), respectivamente. Esse € um ensaio comercial baseado
no principio de hibridizacdo reversa, projetado para identificacdo de gendtipos do virus
HPV através da deteccdo de sequéncias especificas na regido L1 do genoma do HPV. Essas
sequéncias foram amplificadas por iniciadores SPF10 (65 pares de bases) biotinilados,
desnaturadas e hibridizados com sondas especificas fixadas em linhas paralelas em tiras de
membrana de nylon. O ensaio permite a deteccdo simultanea e independente de 15
genotipos de HPV de alto risco (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 e 82),
3 de provavel alto risco (26, 53 e 66), 7 de baixo risco (HPVs 6, 11, 40, 43, 44,54 e 70) e
trés que ndo sdo classificados quanto ao risco (69, 71 e 74). Todas as instrucdes do
fabricante foram seguidas para realizacdo dos testes. Para a detec¢do e genotipagem de
HPV, utilizou-se 100ng do DNA extraido e o equipamento automatizado Autoblot
3000H® (Fujirebio®, Belgica).

4.4.2.3. Tratamento do DNA com bissulfito de sddio

O DNA extraido a partir dos tumores cervicais foram tratados com bissulfito de
sodio, que promove a desaminacdo de citosinas ndo metiladas em uracilas, as quais sdo
substituidas por timinas durante a sintese de uma nova fita de DNA. As citosinas metiladas
(5-metilcitosinas) sdo mantidas intactas e permanecem como citosinas apds a reacdo de
amplificacdo (quadro 4). Essa etapa foi realizada no Laboratério de Genética e
Biodiversidade da Pontificia Universidade Catdlica de Goias — Goiania — Brasil.

O kit empregado para tratar o DNA com bissulfito de sddio foi EpiTect® Bisulfite kit
Qiagen, corresponde aos seguintes passos: inicialmente, 2ug de DNA genomico foi
misturado a 85 pl de mix de bissulfito e 35ul tampéo protetor de DNA. As amostras foram
incubadas por 5 horas em termociclador obedecendo as recomendagdes do fabricante.

Nessa fase foi realizada a modificagdo do DNA por bissulfito de sodio. ApOs 0 processo
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de conversdo o material foi transferido para colunas, adicionou-se tampé&o de ligagcéo (BL)
que coopera na ligacdo do DNA convertido a coluna, centrifugado por 1 minuto.
Posteriormente foi adicionado tampao de lavagem (BW) e centrifugado, seguido por adicdo
de tampéo de dessulfonizacdo (BD) e novo ciclo de centrifugacdo por 1 minuto. Apés o
processo de dessulfonizagdo as amostra foram submetidas a duas lavagens com BW, e o
DNA foi recuperado em 40pl de solucdo de eluigéo.

Quadro 4 - Conformacdo do DNA prévia e seguida ao tratamento com bissulfito de sodio

DNA Sequéncia original Apos tratamento com bissulfito
N&o metilado |N-C-G-N-C-G-N-C-G-N N-U-G-N-U-G-N-U-G-N
Metilado N-C-G-N-C-G-N-C-G-N N-C-G-N-C-G-N-C-G-N

Fonte: Handbook Epitec EpiTect® Bisulfite kit Qiagen (2012, p2)

4.4.2.4. Analise do perfil de metilacéo através de M-PCR

O DNA tratado com bissulfito de sodio converte as bases de citosina ndo metiladas
em uracila, que € reconhecida por iniciadores de PCR como timina. A desaminacdo da
citosina remove 0 grupo amina da posicao 4, e isso a converte em uracila pareando com
adenina ao invés de parear com guanina (do par C-G altera-se para U-A), a metilacdo da
citosina no carbono 5 a transforma em metilcitosina, que, se for desaminada, tornar-se-a
timina, com um oxigénio no lugar da amina.

As andlises de metilagdo foram realizadas no Laboratério de Genética e
Biodiversidade da Pontificia Universidade Catolica de Goias — Goiédnia — Brasil. As
amostras foram submetidas a methylation specific PCR (M-PCR), os iniciadores utilizados
para a deteccdo da metilacdo das regiGes promotoras dos genes ja definidos estdo descritos
no quadro 5. O gene B-actina foi incluido como um controle para avaliagdo da integridade
da amostra e da conversao bissulfito.

Para a identificacdo da metilacdo, foram utilizados iniciadores que amplificam as
ilhas CpG compreendidas na regido promotora de cada gene, para analises da reacdo de M-
PCR optou-se por iniciadores ja descritos na literatura facilitando a padronizacdo das
reacOes de amplificacdo (VAN DER MEIDE et al., 2011). A reacdo de M-PCR foi
realizada utilizando as seguintes concentra¢ées: 1mM de DNA modificado, 0,5 uM do
conjunto de iniciadores, cada ANTP a 200 uM, FastStart Taq PCR buffer MgCloa3 mM e
Tagq DNA polimerase 1,25 U (Roche Diagnostics), enhancer e agua milig suficiente para

volume final de 25 pl. Os controles positivos para a metilagdo foram amostras de DNA
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extraidos das linhagens celulares SiHa, HeLa,agua miliq autoclavada foi utilizada como

controle negativo da reagao.

Quadro 5 - Sequéncias de iniciadores utilizados na M-PCR

Iniciador Senso Antisenso Pares de | Temperatura de
base anelamento
SOX17 GGGATCGGTTCGTT | AACCGACCTAATAA 91 56,2 °C
TTCGTC CACTACGAACG
DKK3 TTAATGAGATGTTT | ACCGCGCTACGCAA 67 54,7°C
CGCGAGGTT TTTATACT
SFRP2 CGTTTTAGTCGTCG | TCCCGAACCCGCTC 69 55,6 °C
GTTGTTAGTTT TCTT
ACTB TGGTGATGGAGGAG | AACCAATAAAACCT 133 57,2°C
(Controle) GTTTAGTAAGT ACTCCTCCCTTAAA

Fonte: VAN DER MEIDE et al. (2011)

4.5 Coleta de dados

Os dados obtidos através dos prontuarios foram transcritos manualmente para uma

ficha de registro especialmente elaborada para este estudo. As informacgdes incluiam: a

identificacdo das pacientes atraves do seu nimero de matricula, iniciais do nome, nimero

do exame anatomopatoldgico, respectivos diagndsticos histologicos, o tipo de HPV

presente na amostra, resultados das reacdes moleculares de metilacao, estadiamento e grau

de diferenciacdo tumoral. Os dados foram revistos para corre¢cdo do preenchimento e

inseridos em planilha digital (tipo Excel®).

4.6. Processamento e analise dos dados

4.6.1. Variaveis dependentes

Diagnostico histopatolégico de cancer de colo uterino incluindo:

—Carcinomas de células escamosas.

—Adenocarcinomas.

—4.6.2. Variaveis independentes
—Metilagdo dos genes DKK3, SFRP2 e SOX17.

—Gendtipo de HPV presente na amostra.

—Estadiamento da neoplasia cervical escamosa ou glandular.
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Os dados foram expressos como porcentagens do total de casos. As anélises
estatisticas foram realizadas utilizando o sofware GraphPad Prism versdao 4.0. A
associacdo entre as variaveis foram analisadas utilizando o teste qui-quadrado e o teste
exato de Fischer quando necessario. Um p-valor de <0.05 foi considerado estatisticamente
significativo.

4.7. Aspectos éticos

A pesquisa foi realizada a partir do parecer favoravel do Comité de Etica em Pesquisa
do Hospital Araujo Jorge correspondente ao nimero 867330 datado em 05/11/2014.

Neste estudo foram respeitados os principios enunciados na Declaracdo de
Helsinque, mantendo-se em sigilo a identidade das pacientes, cujos dados foram
identificados apenas pelo nimero de registro no projeto. A principio, as analises realizadas
neste estudo ndo implicam em quaisquer modificacbes no tratamento da doenga e em
momento algum serdo introduzidas condutas adicionais. Nao foram previstos quaisquer
riscos ou transtornos as pacientes, pois toda a pesquisa foi realizada através da revisdo de
laminas histoldgicas e manuseio dos respectivos blocos de parafina.

Por ser um estudo retrospectivo e ndo havendo possibilidade de contatar muitas das
mulheres tratadas e sendo uma pesquisa com baixo nivel de risco, considerou-se que a
assinatura de um termo de consentimento ndo seria aplicavel. Entretanto, se ocorrer alguma
descoberta que possa modificar positivamente o tratamento e acompanhamento das

pacientes, o fato seré reportado ao Comité de Etica em Pesquisa do Hospital Aradjo Jorge.
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ABSTRACT

Cervical cancer is the second most common type of cancer in women. Infection by high-
oncogenic risk human papillomaviruses (HPV) is the principal causal factor of the
development of cervical cancer. HPV 16 and 18 predominate in squamous cell carcinomas
and adenocarcinomas, followed by HPV 45. The objective of this study was to evaluate
the specific HPV genotypes present in women diagnosed with cervical cancer and identify
any associations with age, staging and histological type. A total of 106 paraffin-embedded
tissue blocks from biopsies performed in cervical cancer patients were selected. HPV
detection and genotyping were performed using the INNO-LiPA HPV Genotyping assay
(Innogenetics). Infection by HPV 18 and 45 and age <50 years were factors associated
with a diagnosis of adenocarcinoma. Women testing positive for HPV 18 and 45 were
5.41 times more likely to be under 50 years of age compared to those testing positive for
HPV 16. Positive associations were found between being >50 years of age and advanced
stages of cervical cancer, with this age group also being associated with squamous cell
carcinoma. In patients with a diagnosis of adenocarcinoma, age was not associated with
advanced stages. These results show that the women with adenocarcinoma of the cervix
were significantly younger than those with a diagnosis of squamous cell carcinoma. HPV
genotypes 18 and 45 were positively associated with a diagnosis of adenocarcinoma in

younger women.
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INTRODUCTION

Cervical cancer is a preventable disease; however, it remains one of the major causes of
death from cancer in women worldwide. In 2012, 528,000 new cases of cervical cancer
were diagnosed and 266,000 women died from the disease, with the majority of cases

occurring in low and middle-income countries [1,2].

Oncogenic humanpapillomavirus (HPV) types are the principal etiological agents of
cervical cancer, being responsible for practically all cases of cervical cancer. The
International Agency for Research on Cancer (IARC) recognizes 14 types of HPV as being
oncogenic: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68 [3]. The connection
between HPV infection and cervical cancer is already well established in the most common
histological types such as squamous cell carcinomas, adenocarcinomas and

adenosquamous carcinomas [4].

Squamous cell carcinoma is an invasive tumor that affects the cells covering the ectocervix.
The majority of these tumors are situated at the squamocolumnar junction, which consists
of the non-keratinized, stratified squamous epithelium of the ectocervix and the simple,
non-ciliated columnar epithelium of the endocervix [4]. Squamous cell carcinoma is the
most common histological type of cancer, accounting for approximately 80-85% of cases
of cervical cancer. Adenocarcinomas originate in the endocervix and represent 10-15% of
cases, while mixed tumors such as adenosquamous carcinomas are diagnosed in 2-3% of

cases [5].
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Aging is an important risk factor for the development of cancer, although persistent HPV
infection remains the primary factor. There are indications that the prevalence of HPV 16
and 18 declines proportionally as the age of the patient diagnosed with cervical cancer

increases, while the prevalence of other HPV genotypes increases [6].

Infection by HPV 16 and 18 may be more common in younger compared to older women
with cervical cancer [6-8]. The differences in the prevalence of HPV genotypes as a
function of age could be related to the rapid progression of precursor lesions positive for
HPV genotypes 16 and 18 compared to the speed of progression of lesions resulting from
other oncogenic genotypes [7-9]. This hypothesis can be explained by the fact that
genotypes 16 and 18 usually form an integrated part of the host genome while other
genotypes such as 33 and 31 are mostly episomal [7]. Studies have reported that age at
cervical cancer diagnosis is five years less in cases associated with HPV 16 and 18

compared to cases associated with other oncogenic genotypes [10,11].

Cervical cancer is a multifactorial disease that can develop through different biological
routes. There is little information in the literature associating the origin and severity of
cervical cancer with HPV genotypes and age in relation to prognosis. Therefore, the
objective of the present study was to evaluate the specific HPV genotypes in women with

a diagnosis of cervical cancer and test the associations with age, staging and histological

type.

RESULTS
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The age of the patient sat cervical cancer diagnosis ranged from 26 to 91 years, with a
mean of 52.3 years (95% confidence interval [95%CI]: 49.3 - 54.7). The mean age of the
patients with a diagnosis of adenocarcinoma was 46 years (95%CI: 40.7 - 51.3) compared
to 53.9 years (95%CI: 49.7 - 56.2) for the women with a diagnosis of squamous cell
carcinoma. Women diagnosed with an adenocarcinoma were significantly younger than

those diagnosed with a squamous cell carcinoma (p=0.04) (Table 1).

Overall, a diagnosis of cervical cancer was more common in the 60-69 year age group
(25.5%). In 79.2% of all cases, the diagnosis was of squamous cell carcinoma, with 20.7%
of the women being diagnosed with an adenocarcinoma. The prevalence of squamous cell
carcinoma was greater in women in the 60-69-year age group (29.8%), while
adenocarcinomas were more prevalent (50.0%) in women of 40-49 years of age (data not

shown as table).

HPV 16 was the most prevalent genotype, being detected in 70.9% of cases. In 56.6% of
these cases, HPV 16 was found as a single infection and in 14.3% in combination with
other HPV types. HPV 18 was found in 12 cases: in 7.5% as a single infectionand in
combination with HPV 16 in 3.8%. The third most common genotype in this population
was HPV 33, which was present in 5.7% of cases. The HPV 45 genotype was found in
3.8% of cases, while HPV 52, 53 and 31 accounted each for 1.9% of the total prevalence.
All multiple high-oncogenic risk HPV infections included HPV 16 as one of the HPV
types. HPV genotypes 56, 39, 35 and 58 were each detected in 0.9% of all samples (Table

2).
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Positivity for HPV 16 as a single infection or multiple infection was significantly
associated with a diagnosis of squamous cell carcinoma (odds ratio [OR] = 5.66; 95%CI:
1.49 - 21.54; p=0.006), taking cases that were positive for HPV 18 and HPV 45 as a
reference. The same association was found for cases with a diagnosis of adenocarcinoma
that tested positive for HPV genotypes 18 and 45, taking cases that tested positive for HPV
16 as a reference (OR = 5.66; 95%CI: 1.49 - 21.54; p = 0.006). The specimens that tested
positive for HPV 16, HPV 18 and HPV 45, although more prevalent in cases of squamous
cell carcinoma, were not significantly associated with any specific histological type (OR =
0.67; 95%CI: 0.17 - 2.54; p=0.75) compared to the samples that tested positive for other

HPV genotypes or that tested negative (Table 3).

A significant association was found between age <50 years at the time of cervical cancer
diagnosis and a histological diagnosis of adenocarcinoma (OR = 4.31; 95%Cl: 1.45 - 12.80;
p = 0.007). The same association was found between women > 50 years of age and a
diagnosis of squamous cell carcinoma (OR = 4.31; 95%Cl: 1.45 - 12.80; p = 0.007).
Positivity for HPV 16, HPV 18 and HPV 45 genotypes was not associated with age at the
time of diagnosis, taking infections with other HPV genotypes as a reference (OR = 1.22;
95%CIl: 0.48 - 3.07; p = 0.81). Nevertheless, women<50 years of age with cervical cancer
were 5.41 times more likely to test positive for HPV 18 and 45 when compared to those

infected with HPV 16 (Table 4).

Stage ranged from la to IVb, with stage Il1b being the most common (19.8%). There was

a greater prevalence of stage Illb in women with a diagnosis of squamous cell carcinoma

(21.3%); however, 73.7% of cases were diagnosed at lower stage. Regarding a diagnosis
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of adenocarcinoma, the distribution of stages was similar and the majority of cases (68.7%)

were also diagnosed at lower stage (data not shown as table).

Stages 111 and 1V were associated with age > 50 years (OR =4.92; 95%CI: 1.87 - 12.94; p
=0.0009). Stages Il and IV were associated with a diagnosis of squamous cell carcinoma
in patients > 50 years of age (OR = 7.69; 95%CI: 1.59 - 15.58; p = 0.001). Nevertheless,
in patients with a diagnosis of adenocarcinoma, no statistically significant association was
found between age > 50 years and stages Ill and IV (OR = 4.87; 95%Cl: 0.83 - 7.79; p =

0.27) (Table 5).

DISCUSSION

This study showed that the prevalence of cervical cancer was higher in women in the 40-
49-year and 60-69-year age groups. Women with adenocarcinoma of the cervix were
significantly younger that those with a diagnosis of squamous cell carcinoma. HPV 16
was positively associated with a diagnosis of squamous cell carcinoma, while HPV 18 and
45 were associated with cases of adenocarcinoma, even when taking one as a reference for
the other. A diagnosis of adenocarcinoma was positively associated with age <50 years,
while a diagnosis of squamous cell carcinoma was significantly more prevalent in women
> 50 years of age. Another interesting finding was that HPV 18 and HPV 45 infections
were significantly more common in women under 50 years of age. Taking this whole
sample of women with cervical cancer into consideration, the detection of more advanced
stages of the disease (III and IV) at diagnosis was significantly associated with age > 50
years. This was also true for the specific cases of squamous cell carcinoma but not for those

of adenocarcinoma.
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In this sample, there was a higher prevalence of women in the 60-69-year age group. In
Brazil, screening programs cover women of 25 to 64 years of age; however, the findings
of the present study show that 20.8% of the women were diagnosed with cervical cancer
after 64 years of age. Defining the age at which to end cervical cancer screening is a
controversial issue, with current thinking being that screening should be stopped for
women over 65 years of age with a history of negative exams [12]. On the other hand, a
report suggested that the incidence of cervical cancer continues to rise with age, and that
the most appropriate approach would be to continue screening until at least 69 years of age

in women with an intact uterus [13].

The present findings highlight differences in age at the time of diagnosis of cervical cancer.
The women diagnosed with an adenocarcinoma were significantly younger compared to
those with a diagnosis of squamous cell carcinoma. Ruengkhachorn et al. [14] reported a
trend towards a diagnosis of adenocarcinoma in younger women compared to those with a
diagnosis of squamous cell carcinoma. However, not all authors agree on this point.
Oliveira et al. [15] conducted a study in the state of Sdo Paulo, Brazil, and showed that the
women with adenocarcinomas were similar in age to the women with a diagnosis of

squamous cell carcinoma.

Overall, 97.2% of the present cases tested positive for HPV infection: 100% of cases of
squamous cell carcinoma and 86.4% of adenocarcinomas. Zheng et al. [16] conducted a
study with 427 women with cervical cancer and reported positivity for high-oncogenic risk

HPV in 92%. Those authors showed that 95% of the cases of squamous cell carcinoma
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tested positive for high-oncogenic risk HPV compared to 75% of the cases of

adenocarcinoma.

This study found a prevalence of 82.2% of high-oncogenic risk HPV genotypes 16, 18 and
45: 70.9% for HPV 16, 7.5% for HPV 18 and 3.8% for HPV 45. HPV 16 and 18 are
responsible for around 70% of cervical cancer cases worldwide [17]. Indeed, HPV 16 and
18 have been found in 71% of cases of cervical cancer in a retrospective worldwide survey,
with genotypes 16, 18 and 45 being found in 94% of cases of adenocarcinoma and in 75%

of cases of squamous cell carcinomas [9].

In the present study, HPV 33 was the third most prevalent genotype. An interesting point
made by Tjalma et al. [8] refers to the frequency of diagnoses of cervical cancer associated
with HPV genotypes HPV 33 and 31. Those authors suggest that the presence of these
genotypes in cervical cancer diagnoses has increased over the years. De Sanjose et al. [9]
found a prevalence of 4% each for HPV 33 and HPV 31 in cervical cancer, particularly in
cases of squamous cell carcinoma, making these the fourth most prevalent HPV genotypes

in cervical cancer.

The patients who tested positive for HPV 16 in the present sample were 5.66 times more
likely to have a squamous cell carcinoma compared to the patients who tested positive for
HPV 18 and HPV 45. Furthermore, patients who tested positive for HPV 18 and HPV 45
were similarly more likely to have a diagnosis of adenocarcinoma compared to those who
tested positive for HPV 16. In a multicenter study, Castellsaguéet al. [18] showed a clear
association between HPV 16 and 18 and cervical adenocarcinomas, with ORs of 164.1 and

410.3, respectively. Rabelo-Santos et al. [19] conducted a study in Brazil and detected
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HPV 16 in 66% of cases of adenocarcinoma of the cervix, while HPV 18 was found in
34% of cases; however, this type was more prevalent in glandular neoplasms. De Sanjose
et al. [9] also showed that HPV 18 and HPV 45 together were significantly more common

in cases of adenocarcinomas than in cases of squamous cell carcinomas.

The prevalence of infection by HPV 16 and HPV 18 may decrease with increasing ages at
diagnosis of cervical cancer, ranging from 74.8% in women of 30-39 years of age to 56.8%
in women over 70 years of age; therefore, these genotypes are more commonly found in
younger women [6]. Serrano et al. [20] concluded that the relative contribution of HPV
16, 18 and 45 decreases with age, while the relative contribution of HPV 31, 33, 52 and 58

increases.

The Gynecologic Cancer Inter Group consensus review stated that the epidemiological
characteristics of a diagnosis of adenocarcinoma and squamous cell carcinoma are similar;
however, adenocarcinomas differ by being associated with obesity, exogenous estrogen
and younger age [21]. Knowledge on the distribution of cervical cancer according to age
group has proved relevant in defining the strategies used to control the disease [22]. This
study showed that women under 50 years of age had a 4.31-fold greater risk of being
diagnosed with an adenocarcinoma compared to women > 50 years of age. Ruengkhachorn
et al. [14] found that a diagnosis of adenocarcinoma represented 23.2% of cases of invasive
carcinoma. Those authors also found a younger age trend for this type of tumor and
reported that adenocarcinomas required more aggressive surgical treatment compared to

the cases of squamous cell carcinoma (p = 0.048).
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In the present study, an association was found between the presence of HPV 18 and HPV
45 and age <50 years. This may be related to the association of these genotypes with a
diagnosis of adenocarcinoma, which was also associated with that age group. Indeed,
83.3% of the cases that tested positive for HPV 18 and HPV 45 were detected in women
under 50 years of age. De Sanjose et al. [9] found an association between the age of the
women at diagnosis of cervical cancer and positivity for HPV 18 or 45. In that study,
women positive for HPV 18 or 45 were significantly younger than those positive for HPV

16 or other high-oncogenic risk HPV genotypes.

The variation in the prevalence of HPV genotypes that occurs according to age may be the
result of a faster progression of precursor lesions containing genotypes HPV 16 and 18
compared to precursor lesions that are positive for other carcinogenic genotypes. This may
happen because genotypes 16 and 18 are more often integrated into the host genome, while
other genotypes such as 31 and 33 are more commonly episomal compared to genotypes

16 and 18 [6].

HPV 16 has been shown to be the most prevalent HPV genotype in squamous cell
carcinomas, being found in 50-60% of cases, whereas HPV 18 occurs in 10-20% of cases.
HPV 18 is found in 40-60% of cases of adenocarcinoma. Oncogenic viruses such as HPV

45 and 31 contribute to the remaining 7-9% of adenocarcinomas [9,23,24].

In summary, the HPV 16, 18, 33 and 45 genotypes are commonly involved in cervical
cancer in Brazil. The presence of HPV 16 infection was associated with a diagnosis of
squamous cell carcinoma, while the HPV 18 and 45 genotypes were associated with a

diagnosis of adenocarcinoma. Being under 50 years of age was associated with a diagnosis
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of adenocarcinoma and with a greater likelihood of positivity for HPV 18 and 45 rather
than HPV 16. The results of the present study provide further data on the distribution of
HPV genotypes and the histological type and age of patients with a diagnosis of cervical

cancer in Brazil.

MATERIALS AND METHODS

Study design

This was a cross-sectional study involving 214 cases of women with cervical cancer
divided into two groups, the first group consisting of women with a histological diagnosis
of squamous cell carcinoma and the second of women with a diagnosis of adenocarcinoma.
The cases were identified from the records of the Pathology Department of the Araujo
Jorge Hospital in Goiania, Goias, Brazil, between 2006 and 2010. The institutional review

board approved the study protocol 867.330.

Sample selection

An active searchfor cases with already defined histopathology diagnoses was conducted
using the database at the Pathology Department of the Aradjo Jorge Hospital. The
hematoxylin-eosin stained slides were reviewed and the cases were then selected according
to the histological diagnosis obtained. The paraffin blocks corresponding to those slides

were separated to perform further testing using molecular techniques.

The flowchart depicted in Figure 1 illustrates the procedure for the selection of cases.

Forty-one cases were excluded because the histological material was insufficient to enable

analyses to be performed, four due to missing data and fifteen because diagnosis was of a
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non-invasive lesion. Therefore, a total of 154 paraffin-embedded tissue blocks were
selected. At this stage, a further check was performed and another 48 samples were
excluded, 40 because the patient had been submitted to radiotherapy previously and 8
because the pathology results were inconclusive. Therefore, the final group consisted of
106 cases of invasive cervical cancer: 84 cases of squamous cell carcinoma and 22 cases

of adenocarcinoma.

Histological diagnosis
The biopsy specimens were stained with hematoxylin and eosin, reviewed according to the
World Health Organization (WHO) criteria and classified as invasive squamous cell

carcinoma or invasive adenocarcinoma of the cervix [25].

Molecular analysis

Following selection of the specimens, DNA was extracted from paraffin block sections.The
paraffin was removed using organic solvent, digestion was performed with proteinase K,
and a purification step followed with phenol/chloroform/isoamyl alcohol. The samples
were then submitted to DNA quantification and polymerase chain reaction (PCR) using the
primers for GAPDH to evaluate DNA quality and avoid false-negatives. Only samples at

a concentration of 50 ng/ml of DNA were used.

HPV detection and genotyping were performed using the INNO-LiPA HPV Genotyping
Extraassay (Innogenetics NV, Ghent, Belgium), which is based on the reverse
hybridization principle, designed to identify HPV genotypes by detecting specific
sequences in the L1 region of the HPV genome. These sequences were amplified and using

SPF1o primers (65pb), hybridized with specific probes fixed in parallel lines in strips of
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nylon membrane. The assay permits the simultaneous and independent detection of 15
high-risk HPV genotypes (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82)
three likely high-risk (26, 53 and 66) seven low-risk HPV genotypes (6, 11, 40, 43, 44, 54

and 70) and three HPV genotype classified not as high-risk (69, 71 and 74).
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Table 1: Distribution of mean age according to histological type in cases of cervical

cancer in patients receiving care at the Aradjo Jorge Hospital, Goiania, Goias, Brazil,

2006-2010.

Histological type

Adenocarcinoma

Squamous cell carcinoma

Number of cases 22 84

Mean age 46.0 53.9

Standard Deviation 12.7 15.2
95% Confidence Interval 40.7 -51.3 49.7 - 56.2

ANOVA (P-value)

0.04

44



Table 2: Distribution of HPV genotypes in cases of cervical cancer in patients receiving

care at the Aradjo Jorge Hospital, Goiania, Goias, Brazil, 2006-2010.

Squamous cell carcinoma Adenocarcinoma Total
HPV genotype
n % n % n %

16 5l 60.7% 9 41.0% 60 56.6%
16/18 3 3.6% 1 4.6% 4 38%
16/others 8 9.5% 3 13.6% 11 10.5%
18 5 5.9% 3 13.6% 8  7.5%

31 2 2.4% - 0.0% 2 1.9%

33 6 7.1% - 0.0% 6  57%

35 1 1.2% - 0.0% 1 09%
39/6 1 1.2% - 0.0% 1 09%
45 1 1.2% 3 13.6% 4 38%

52 2 2.4% - 0.0% 2 1.9%

53 2 2.4% - 0.0% 2 1.9%

56 1 1.2% - 0.0% 1 09%

58 1 1.2% - 0.0% 1 09%
Negative - 0.0% 3 13.6% 3 28%

Total 84 100.0% 22 100.0% 106 100.0%
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Table 3: Association between HPV genotype and histological type of cervical cancer in

patients receiving care at the Araujo Jorge Hospital, Goiania, Goiéas, Brazil, 2006-2010.

Squamous cell Adeno-
Genotypes OR 1C95% p
carcinoma carcinoma
HPV16 51 9
5.66 1.49 - 2154 0.006
HPV18/45 6 6
HPV16/18/45 53 16
0.76 0.19 - 3.02 0.47
Others/negative 13 3

Odds ratio = OR; 95% Confidence Interval= 1C95%; P-value= p.
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Table 4: Association between age group, histological type, and HPV infection at the
time of diagnosis of cervical cancer in patients receiving care at the Aradjo Jorge

Hospital, Goiania, Goiés, Brazil, 2006-2010.

Diagnosis <50 years >50years OR 1C95% p
Adenocarcinoma 17 5

4.31 11.45-12.80 0.007
Squamous cell carcinoma 37 47
HPV16/18/45 46 41

1.22 0.48-3.07 0.81
Other HPV types 11 2
HPV 18/45 10 2

541 1.11-26.42 0.02
HPV16 36 39

Odds ratio = OR; 95% Confidence Interval= 1C95%; P-value= p.
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Table 5: Association between cervical cancer stages and age group in patients receiving

care at the Aradjo Jorge Hospital, Goiania, Goias, Brazil, 2006-2010.

Stage 11/ 1V Stagel /1l OR IC 95% p
Cervical Cancer
>50 years 22 30
4.87 1.87-12.94 0.0009
<50 years 7 47
Squamous cell carcinoma
>50 years 19 28
7.60 1.59-15.58 0.001
<50 years 3 34
Adenocarcinoma
>50 years 3 2
487  0.83-7.79 0.27
<50 years 4 13

Odds ratio = OR; 95% Confidence Interval= 1C95%; P-value= p.
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Figure Legend:

Figure 1. Flowchart of cervical cancer cases in patients receiving care at the Araujo

Jorge Hospital, Goiania, Goias, Brazil, 2006-2010.
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Abstract

Almost all cervical cancer is caused by persistent infection with high-risk human
papillomavirus (HR-HPV). Genetic and epigenetic changes as the silencing of
inhibitors of WNT signalling pathway can affect the outcome of HR-HPV infection.
Considering the methylation of DNA is important for the carcinogenic process, this
study aimed to analyze status of methylation of genes promoters DKK3, SOX17
and SFRP2 regarding HR-HPV types 16/18/45, staging, degree of differentiation
and origin of cervical cancer. A total of 106 paraffin-embedded tissue blocks from
biopsies performed in cervical cancer patients were selected. HPV detection and
genotyping were performed using the INNO-LIPA HPV Genotyping assay
(Innogenetics®). After the treatment with sodium bisulfite, the samples were
submitted to M-PCR. Methylation of genes promoters was a prevalent event in
cervical cancer ranging from 65.5% to 90.9%. The prevalence of HPV 16, 18 and
45 was 82.2%. Infection with HR-HPV showed a significant association for SFRP2
(p=0.05). Methylation of the SOX17 gene promoters was positively associated with
lower severity of stages of cervical cancer (p=0.04). Methylation of the SOX17
gene promoters was associated with the presence of well or moderately
differentiated tumors (p=0.01). When all genes were considered an association
with better differentiation they were observed (p=0.05). Moreover, there was a
significant association between infection by the HPV 16, 18 and 45 and the
diagnosis of adenocarcinoma (p=0.01). The methylation of inhibitors of the WNT
signalling pathway and HPV 16, 18 and 45 infections are frequent event during
multistep carcinogenesis, however, it was only significant association with SFRP2
methylation. SOX17 methylation was related with lower cervical cancer severity

but was not with HPV types. Adenocarcinomas presented a significant association
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with HPV 16, 18 and 45 infections, besides it demonstrated a borderline
association with DKK3 and SOX17 methylation.

Key word: HPV; Cervical Cancer; DNA Methylation; DKK3; SOX17; SFRP2.
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Introduction

Almost all cervical cancer is caused by persistent infection with high-risk
human papillomavirus (HR-HPV) [1]. According to their prevalence in cervical
cancer, 13 HPV types (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 66),
they are classified as high-risk and 8 (HPV 26, 53, 66, 67, 68, 70, 73 and 82) as
probable or possible high-risk [2].

A multicentric study has shown HPV types 16, 18, and 45 were the three
most common types in each histological group (squamous cell carcinoma,
adenocarcinoma, and adenosquamous cell carcinoma. Together, they were
accounted for 75% cases of squamous cell carcinoma and 94% of
adenocarcinoma [3].

HR-HPV infection is a prerequisite for carcinogenesis, but it is not sufficient.
Genetic and epigenetic changes in the host and/or viral genome can affect the
outcome of HR-HPV infection [4]. DNA methylation plays a crucial role for
activating and silencing genes during normal development; therefore, its disruption
contributes to carcinogenesis [5]. DNA methylation changes have been shown
accumulate during conditions of disease severity and have been identified in
precursor and malignant cervical samples [6].

Wnt signaling pathway might be implicated in the multistep progression of
HPV immortalized keratinocytes towards malignancy [7]. This pathway is a
complex network of proteins involved in cell differentiation, proliferation, migration,
and cell polarity, processes a real so important during embryonic development,
tissue regeneration, stem cell mainteinance, and homeostasis [6,8,9].

Wnt signaling inhibitor Dickkopf-3 (DKK3) is functionally inactivated by

promoter methylation, some studies indicate that hypermethylation were
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significant higher in the cervical malignancy tissue [10-11]. Member of the SOX
family SRY (Sex Determining Region Y) - Box 17 (SOX17), is conserved in many
species as a transcription factor and participates in numerous cell development
processes and biological activities. Some studies have shown SOX17 might also
play a role in human carcinogenesis [10, 12]. Secreted frizzled-related proteins
(SFRPs) are extracellular signaling molecules that antagonize the oncogenic Wnt
signaling pathway. Promoter methylation of SFRP2 gene was frequently
methylated in cervical cancer [10].

Considering the methylation of these of genes promoters and their relation
with specific types of HPV may be important in cervical carcinogenesis. In this way,
the main objective of this study was to analyze status of methylation of genes
promoters DKK3, SOX17 and SFRP2 regarding HR-HPV types 16/18/45, staging,

degree of differentiation and origin of cervical cancer.

Materials and Methods

It was a cross-sectional research involving 214 cases of women with
cervical cancer divided into two groups, the first group consisting of women with a
histological diagnosis of squamous cell carcinoma and the second group of women
with a diagnosis of adenocarcinoma. These cases were identified from the records
of the Pathology Department of the Aradjo Jorge Hospital in Goiania, Goias, Brazil,
between the year 2006 and 2010. The institutional review board approved the
study protocol 867.330.

An active search for cases with already defined histopathology diagnoses
was conducted using the database at the Pathology Department of the Araujo
Jorge Hospital. Hematoxylin-eosin stained slides were reviewed and the cases

were then selected according to the histological diagnosis obtained. The paraffin
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blocks corresponding to those slides were separated to perform further testing
using molecular techniques.

The flowchart depicted in Figure 1 illustrates the procedure for the selection
of cases. Forty-one cases were excluded because the histological material was
insufficient to enable analyses to be performed, and four cases due to missing data
and fifteen because diagnosis was of a non-invasive lesion. In such a way, a total
of 154 paraffin-embedded tissue blocks were selected. At this stage, a further
check was performed and another 48 samples were excluded. Thefore, the total
of 48 samples excluded, 40 because the patient had been submitted to
radiotherapy previously and 8 because the pathology results were inconclusive.
In conclusion, the final group was consisted by 106 cases of invasive cervical
cancer: 84 cases of squamous cell carcinoma and 22 cases of adenocarcinoma
(Fig 1).

Fig 1.Flowchart of cervical cancer cases

Histological diagnosis.

The biopsy specimens were stained with hematoxylin and eosin, reviewed
according to the World Health Organization (WHO) criteria and classified as

invasive squamous cell carcinoma or invasive adenocarcinoma of the cervix [13].
Molecular analysis
Following the selection of specimens, DNA was extracted from paraffin
block sections. Paraffin was removed using organic solvent, digestion was

performed with proteinase K, and a purification step followed with

phenol/chloroform/isoamyl alcohol. The samples were then submitted to DNA
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guantification and polymerase chain reaction (PCR) using the primers for GAPDH
to evaluate DNA quality and avoid false-negatives.

HPV detection and genotyping were performed using the INNO-LIPA HPV
Genotyping Extra assay (Innogenetics NV, Ghent, Belgium), which is based on the
reverse hybridization principle, designed to identify HPV genotypes by detecting
specific sequences in the L1 region of the HPV genome. These sequences were
amplified and denatured using SPF10 primers (65pb), biotinylated and hybridized
with specific probes fixed in parallel lines in strips of nylon membrane. The assay
permits the simultaneous and independent detection of 15 high-risk HPV
genotypes (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82) three likely
high-risk (26, 53 and 66) seven low-risk HPV genotypes (6, 11, 40, 43, 44, 54 and
70) and three HPV genotype classified not as high-risk (69, 71 and 74).

DNA extracted from cervical tumors was treated with sodium bisulfite, which
promotes the deamination of unmethylated cytosines in uracils, which are
replaced by thymines during the synthesis of a new DNA. The methylated
cytosines (5-methylcytosines) are kept intact and remain as cytokines after the
reaction of amplification. The method used to treat DNA with sodium bisulfite was
EpiTect Bisulfite kit Qiagen®, following the manufacturer's recommendations.

Before conducting the methylation tests, pilot tests were done using different
concentrations of the reagents from the PCR mixture and different amounts of
sodium bisulfite treated DNA to ensure maximum performance of the analyzes.
The samples were submitted to specific methylation PCR (M-PCR) detection of
of genes promoters DKK3, SOX17 and SFRP2. The primers sequence were used
had been described in the literature (van der Meide, et al., 2012). The B-actin

gene was included as a control for evaluation of sample integrity and conversion
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by bisulfite. M-PCR reactions were performed using the following concentrations:
1 mM modified DNA, 0.5 uM primer set, each 200 yuM dNTP, FastStart Taqg PCR
buffer 3 mM MgCI2 and Tag DNA polymerase 1.25 U Roche Diagnostics) and
sufficient millig water for final volume of 25 ul. DNA of Cell lines SiHa and HelLa
were used for positive control, and negative control was autoclaved milig water.
All statistical analyses were performed using the GraphPad Prism software
program, version 5.0. The data were expressed as percentages of the total
number of cases. The associations between the methylation status gens, HR-
HPV, staging, differentiation degree and origin of cervical neoplasia were
analyzed using a Chi-squared test and Fisher exact test, when necessary. The

significance assumed was p-value <0.05.

Results

A total prevalence of HPV was 94.3%. All cases as diagnosed squamous cell
carcinoma were positive for HPV among cases of adenocarcinomas, 86.4% were
positive for HPV.

Regarding the genotypic distribution, HPV 16 was the most prevalent, with
70.9% which are 15 cases in multiple infections (14.3%) and 60 in simple
infections (56.6%). HPV 18 was found in 12 cases, 8 in simple infections (7.5%)
and in 4 cases in association with HPV16 (3.8%). The HPV 45 was detected in 5
cases, 4 of these in simple infections representing 3.8%. HPV16/18/45 was
detected in 81.0% of squamous cell carcinoma and in 86.4% of adenocarcinomas
cases. Others HPV types were observed in 19.0% of squamous cell carcinomas.
Among the cases of adenocarcinomas all were positive for HPV16/18/45 in single
or multiple infections and 13.6% were negative for HPV infection (Tablel).

Table 1- Distribution of HPV genotypes in cases of cervical cancer.
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HPV Squarr.mous cel Adenocarcinomas Total
carcinoma
16 51 60.7% 9 41.0% 60 56.6%
16/18 3 3.6% 1 4.6% 4 3.8%
16/others 8 9.5% 3 13.6% 11 10.5%
18 5 5.9% 3 13.6% 8 7.5%
45 1 1.2% 3 13.6% 4 3.8%
Others types 16 19.0% - 0.0% 16 15.0%
Negative - 0.0% 3 13.6% 3 2.8%
Total 84 100.0% | 22 100.0% 106 | 100.0%

HPV: Human papillomavirus.

The presence of promoters methylated of SOX17, DKK3 and SFRP2 genes
was analyzed in 106 cervical cancer samples including 22 samples of
adenocarcinomas and 84 squamous cell carcinoma. The overall prevalence of
DKK3 methylation positivity, inhibitor of Wnt signaling pathway, was 68.9%.
SOX17, a nuclear inhibitor of Wnt pathway, was methylated in 80.1% of cases of
cervical cancer, SFRP2 extracellular inhibitor of Wnt signaling pathway, was
methylated in 73.5% of the cases. In the group of adenocarcinomas methylation
of DKK3 was observed in 65.5% of cases, SOX17 was methylated in 90.0% and
SFRP2 was methylated in 68.1%. In the squamous cell carcinoma group the
methylation of of genes promoters SOX17, DKK3 and SFRP2 were observed in
65.5%, 77.4% and 75.0%, respectively. These evidences are shown in flowchart
described in figure 2 (Fig 2).

Fig 2. Distribution of methylation analyzes of genes promoters DKK3,
SOX17 e SFRP2 in cases of cervical cancer. Figure Legend. DKKS3: Dickkopf-
3;SOX17: Sex Determining Region Y-Box17;SFRP2: Secreted frizzled-related

proteins.
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Table 2 shows the relation between the methylation of genes promoters of
DKK3, SOX17 and SFRP2 and the HPV positivity. Infection with high risk HPV
16/18/45 demonstrated a significant association for SFRP2 gene promoters
methylation (p= 0.05). The methylation of other of genes promoters was not
associated with the genotypes16/18/45, even when all the genes were considered.

Table 2 - Association between HPV16/18/45 positivity and DNA methylation in

cases of cervical cancer.

HPV16/18/45 Others HPV/HPV- p value

DKK3+ 59 80.8% 14 19.9% 0.32
DKK3- 28 84.9% 5 15.1%

SOX17 + 69 81.2% 16 18.8% 0.33
SOX17- 18 85.7% 3 14.3%
SFRP2+ 67 85.9% 11 14.1%

SFRP2- 20 71.4% 8 28.6% 005

All gene + 41 82.0% 9 18.0% 0.49
- 46 82.1% 10 17.9%

HPV: Human papillomavirus; DKK3: Dickkopf-3;SOX17: Sex Determining Region
Y-Box17;SFRP2: Secreted frizzled-related proteins; All genes: DKKS3
+SFRP2+S0OX17 methylated.

The staging of cervical cancer of included cases ranged from la to IVb. Stage
| was the most prevalent in all cases of invasive cancer, including squamous cell
carcinoma (52.38% 44/84) and cervical adenocarcinomas (40.90% 9/22). (Data
not show). Table 3 shows the relation between the presence of specific genotype
of HPV and the methylation of genes promoters of DKK3, SOX17 and SFRP2.
Degree of staging Ill and IV was not associated with the presence of HPV 16/18/45
infection (p = 0.40). Methylation of gene promoters of SOX17 presented an

association with degree | and Il tumor (p = 0.04). This association was not
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observed for DKK3 and SFRP2. When methylation of genes promoters of the three
genes was analyzed, no statistically significant differences were observed.

Table 3 - Association between staging, HPV positivity and DNA methylation in

cases of cervical cancer.

Stage Il IV Stage | I p value

HPV 16/18/45+ 12 16.0% 63 84.0% 0.40
HPV 16/18/45- S 17.9% 23 82.1%

DKK3+ 20 27.4% 53 72.6% 0.49
DKK3- 9 27.3% 24 72.7%
SOX17 + 20 23.5% 65 76.5%

SOX17- 9 42.9% 12 57.1% 004

SFRP2+ 19 24.4% 59 75.6% 0.13
SFRP2- 10 35.7% 18 64.3%

All gene+ 14 25.5% 41 74.5% 0.64
- 15 29.4% 36 70.6%

HPV: Human papillomavirus; DKK3: Dickkopf-3;SOX17: Sex Determining
Region Y-Box17;SFRP2: Secreted frizzled-related proteins; All genes: DKK3
+SFRP2+S0OX17 methylated.

Degree of tumor differentiation is divided into 5 classes: GX tumor grade
cannot be assessed, G1 tumor well differentiated, G2 moderately differentiated
tumor, G3 poorly differentiated and G4 undifferentiated tumor. There was variation
of tumor differentiation between GX and G3, no case of undifferentiated tumor was
observed. Poorly differentiated tumors weren’t associated with HPV infection
16/18/45 (p=0.31). DNA methylation analyzes of Wnt signaling pathway inhibitor
genes revealed that methylation of promoters of SOX17 gene was associated with
the presence of well or moderately differentiated tumors (p=0.01). The association

between a positive methylation promoters of three gene (DKK3+SOX17+SFRP2)
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and well moderately differentiated tumors was also observed (p=0.05). These data
are shown in Table 4.

Table 4 - Association between the degree of tumor differentiation, positivity for

HPV and methylation in cases of cervical cancer.

Poorly differentiated W?II/Mod.erater p value
differentiated
HPV 16/18/45+ 28 37.8% 46 62.2% 031
HPV 16/18/45- 5 45.5% 6 54.5%
DKK3+ 23 37.7% 38 62.3% 0.43
DKK3- 10 35.7% 18 64.3%
SOX17 + 23 36.5% 40 63.5% 0.01
SOX17- 10 38.5% 16 61.5%
SFRP2+ 22 32.4% 46 67.6% 0.43
SFRP2- 11 61.1% 7 38.9%
Al gene+ 11 29.7% 26 70.3%
- 22 44.9% 27 55.1% 005

HPV: Human papillomavirus; DKK3: Dickkopf-3;SOX17: Sex Determining Region
Y-Box17;SFRP2: Secreted frizzled-related proteins; All genes: DKKS3
+SFRP2+S0OX17 methylated.

Table 5 shows the relation between cervical cancer staging, HPV positivity
and DNA methylation in relation to the histological type. There was a significant
association between infection by genotypes 16, 18 and 45 and diagnosis of
adenocarcinoma (p = 0.01). A borderline association was observed between the
methylation of genes promoters of DKK3 and SOX17 and the diagnosis of
adenocarcinoma (p=0.07; p=0.08, respectively). Other analyzed variables did not

show significant associations with the histological diagnosis.

Table 5 - Association between the histological type of cervical cancer, HPV

positivity and DNA methylation.
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Adenocarcinoma Squan?ous cel p value
carcinoma
Stage Il IV 7 24.1% 22 75.9% 0.30
1 15 19.5% 62 80.5%

HPV 16/18/45+ 19 22.0% 67 77.9%

HPV 16/18/45- 0 0.0% 17 100.0% 001
DKK3+ 18 24.7% 55 75.3% 0.07
DKK3- 4 12.1% 29 87.9%

SOX17 + 20 23.5% 65 76.5% 0.08

SOX17- 2 9.5% 19 90.5%

SFRP2+ 15 19.2% 63 80.8%

SFRP2- 7 25.0% 21 75.0% 026

All gene+ 12 24.0% 38 76.0% 0.22
- 10 17.9% 46 82.1%

HPV: Human papillomavirus; DKK3: Dickkopf-3;SOX17: Sex Determining Region
Y-Box17;SFRP2: Secreted frizzled-related proteins; All genes: DKKS3
+SFRP2+S0OX17 methylated.

Discussion

Methylation of inhibitors WNT signaling pathway and HPV 16/18/45
infections are frequent event during multistep carcinogenesis. This study
presented that methylation of genes promoters was a prevalent event in cervical
cancer with positivity varying between 65.5% and 90.9% of all cases included.
Infection with high risk HPV 16/18/45 showed a significant association for SFRP2.
Methylation of promoters SOX17 gene revealed association for the lower severity
of stages (I and Il) of cervical cancer.

Importantly, this study also indicated that methylation of of gene promoters
SOX17 was associated with the presence of well or moderately differentiated
tumors. When all genes were considered the association with better differentiation

was observed. In addition, there was a significant association between infection

63



by genotypes 16, 18 and 45 and the diagnosis of adenocarcinoma. A borderline
association was observed between the methylation of genes promoters of DKK3
and SOX17 genes and the diagnosis of adenocarcinoma.

Aberrant DNA methylation is considered as an important mechanism of
gene regulation and it has been shown to accumulate in relation to disease
severity. HPV infections along with genetic and epigenetic changes are frequently
associated and essential for initiation, development and progression of the disease
[6].

Methylation of genes promoters was a prevalent event in cervical cancer
(DKK3 68.9%, SOX17 80.1% and SFRP2 73.5%). Notwithstanding, there was a
slight variation between the methylation status of the genes studied and the
histological type of cervical cancer. Methylation was the most prevalent event
among the all cases. It has been proposed that epigenetic changes occur much
earlier than the genetic change and plays an important role in the initiation,
development and progression of cancer [14].

In accordance with van der Meide et al. [10] they also found the high
prevalence of methylation in tissue with invasive neoplasia (DKK3 82.0%, SOX17
89.0%, SFRP2 84.0%). For Chung et al. [15] SFRP2 promoter was highly
hypermethylated in squamous cell carcinoma, the frequency of methylation
decreased in noninvasive neoplasia and normal tissue. Although, methylation in
some studies increases with the severity of the disease, this pattern is not
consensual. In normal specimens occasional, methylation positivity can be
observed. The DKK3 gene showed weak signals in virtually all normal [10]. In fact,
hypermethylation and gene silencing is virtually known to a effect all signaling

pathways independent of HPV infection involving proliferation, cell cycle
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regulation, apoptosis and cell survival, DNA repair, cell-to-cell adhesion,
angiogenesis, invasion and metastasis [6].

Besides to consider the methylation status, it is important to evaluate the
type of HPV involved in carcinogenesis. In summary, this current study evidenced
the association between infection with HR-HPV 16/18/45 and methylation of genes
promoters of SFRP2. It also considered the two events together in cervical cancer,
while other studies did not consider the relation between HR-HPV infection and
the presence of gene methylation.

HPV 16 and 18 have been found in 71% of cases of cervical cancer in a
retrospective worldwide survey, with genotypes 16, 18 and 45 are being found in
94% of cases of adenocarcinoma and in 75% of cases of squamous cell
carcinomas [3]. Epigenetic silencing of SFRP genes leads to oncogenic activation
of Wnt pathway and contribute to tumor progression [6]. Lin et al., [16] showed the
frequency of SFRPs genes promoter hypermethylation in adenocarcinoma of
cervix samples was 82.6% for SFRP2. The frequency of SFRPs promoter
methylation in adenocarcinoma was signicantly higher than in normal control
samples (P < 0.001) [16].

A previous study by Chung et al. [15] confirmed a high DNA methylation
frequency of SFRP2 in cervical scrapings of adenocarcinomas case (83%), they
found a high DNA methylation rate in squamous cells carcinoma (80.7%) using M-
PCR, which is consistent with the findings of this study. These authors did not
relate the methylation status with HPV types, though.

SOX17 are transcription factors in the gastrointestinal tract, was
preferentially expressed in esophagus, stomach, and small intestine. No SOX17

expression was detected in several human cancer cell lines, and no expression
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was detected in primary tumors derived from various tissues. SOX17 promoter
methylation and concomitant reduced SOX17 mMRNA expression has been
described in gastric, colorectal, and breast cancer [17,18,19]. Among the cases of
cervical cancer methylation of SOX17 rarely was reported [10]. Methylation of
genes promoters of SOX17 was associated for the lower severity of stages (I and
II) of cervical cancer, it also showed methylation of gene promoter SOX17 which
was associated with the presence of well or moderately differentiated tumors.

Van der Meide et al. [10] found high methylation frequency of SOX17 gene
in squamous cell carcinoma (89.0%) and in adenocarcinomas (62.0%). These
authors reported tthey were pioneers in the investigation of SOX17 gene in cervical
cancer. These findings are different from those observed in the present study,
where the highest prevalence of methylation was observed among cases of
adenocarcinomas (90.1%) compared to cases of squamous cell carcinomas
(77.4%), a borderline was presented in association between the methylation of
SOX17 gene and the diagnosis of adenocarcinoma (p=0.08). The
hypermethylation of CpG island associated with promoter region is an important
mechanism of gene silencing and is a frequent and early event in cervical
carcinogenesis [20]. In cervical cancer, inactivation of tumor suppressor gene is
associated with histological grade and metastatic tumor [6].

This study found no association between the degree of tumor stage and
presence of methylation of DKK3. On the other hand, Jiang et al. [21] observed
hypermethylated of DKK3 gene, which was associated with tumor diameters with
prognostic significance in cervical cancer. It was found a borderline association
between the methylation of genes promoters of DKK3 and the diagnosis of

adenocarcinoma. For van der Meide et al [10] the frequency of DKK3 and SFRP2
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methylation was significantly higher in adenocarcinomas compared to squamous
cell carcinoma (p=0.01). WNT/B-catenin signaling pathway are frequently affected
by promoter methylation in cervical cancer, with DKK3 and SFRP2 promoter
methylation being most specifically associated with the development of
adenocarcinomas[10].Unlike the findings of van der Meide et al. [10] this study did
not find association between the methylation of gene promoters of SFRP2 and the
diagnosis of adenocarcinomas.

The presence of infection of HR-HPV was high, particularly, when there was
infection by HPV 16, 18 and 45 (82.2%). There was a significant association
between infection by genotypes 16, 18 and 45 and the diagnosis of
adenocarcinoma. Others authors also found the high prevalence, van der Meide
et al. [10] reported that all scrapings of women with adenocarcinomas tested were
HPV16 or 18 positive. HR-HPV-positive women especially those testing HPV16,
18 or 45 positive, there is an increased risk of adenocarcinomas [3,22,23].

In conclusion, WNT signaling pathway is involved in cervical carcinogenesis
through epigenetic events such as DNA methylation. The association with infection
by specific types of HPV was only significant for one of the analyzed the gene
promoters (SFRP2). In view of current discussions in this study methylation of
gene promoters SOX17 did not indicate neoplasia of greater severity.
Adenocarcinomas are associated with HPV16/18/45 and are probably associated

with the methylation of the genes promoters SOX17 and DKKS3.
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Figurel. Flowchart cases
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Figure 2 - Distribution of methylation analyzes of genes promoters DKK3,
SOX17 e SFRP2 in cases of cervical cancer.
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6 DISCUSSAO

Os principais achados dos estudos apresentados mostraram que mulheres com
diagnostico de adenocarcinomas de colo uterino foram significativamente mais jovens
guando comparadas as mulheres com diagnostico de carcinomas de células escamosas. Os
diagnosticos de adenocarcinomas e carcinomas de células escamosas tém caracteristicas
epidemioldgicas similares, contudo, adenocarcinomas diferem por estarem associados com
obesidade, estrogénio exdgeno e idades mais jovens (FUJIIWARA ET AL., 2014). O
conhecimento da distribuigdo do cancer de colo uterino por faixa etaria é determinante para
a concepcdo de estratégias de controle da doenca (NEGRIN, 2015).

A positividade para os genotipos 18 e 45 esteve associada ao diagnostico de
adenocarcinomas em mulheres de faixa etaria >50 anos. Bem como, a positividade para o
genotipo 16 esteve associada ao diagndstico de carcinoma de células escamosas. A
diferenca entre a idade especifica e os genotipos de HPV podem ser resultado de uma
progressdo mais rapida das lesGes precursores que contenham os gendtipos 16 e 18,
comparando com as lesGes precursoras positivas para outros genotipos carcinogénicos
(HAMMER ET AL., 2016). De Sanjose et al. (2010) encontraram uma relagdo, entre a
idade das mulheres e o diagnostico cancer de colo uterino positivo para HPV 18 ou 45.
Estes autores mostraram que a idade das mulheres foram significativamente menor do que
a idade das mulheres com cancer do colo uterino positivas para HPV16 outros tipos de
HPV de alto risco oncogénico.

A prevaléncia da infeccdo por HPV16 e HPV18 pode declinar com aumento da idade
no momento do diagnostico de cancer de colo uterino, essa variacao pode ser de 74.8% em
mulheres com faixa etaria de 30-39 anos a 56.8% entre mulheres com idade maior que 70
anos, assim sendo esses genotipos sao mais comumente encontrados em mulheres jovens
(HAMMER ET AL., 2016). Serrano et al. (2012) concluiram que a contribuicéo relativa
dos HPV 16, 18 e 45 diminui com o0 avango da idade e a contribuicdo relativa para os
gendtipos 31,33,52 e 58 aumenta.

A metilacdo de inibidores da via de sinalizacdo de Wnt e a presenca de infec¢oes por
HPV 16/18/45 sdo eventos frequentes durante a carcinogénese em Varios passos. A
metilagdo aberrante do DNA € considerada um importante mecanismo de regulacdo de
genes e tem se mostrado prevalente com o aumento da gravidade da doenca. As infeccdes

por HPV juntamente com alteracGes genéticas e epigeneticas sdo frequentemente
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associadas e essenciais para a iniciacdo, desenvolvimento e progressdo do cancer de colo
uterino (BHAT ET AL., 2016).

A presenca de infeccdo por HPV 16, 18 e 45 mostraram uma associacdo positiva
para o diagnostico de adenocarcinomas, uma vez que esses genoétipos foram comparados a
outros genotipos de alto risco oncogénicos. Observou-se associagdo limitrofe entre a
metilacdo dos genes DKK3 e SOX17 e o diagnostico de adenocarcinomas. Esse evento
pode ser parcialmente explicado pelo fato de que os genoétipos 16 e 18 mais comumente
estarem integrados ao genoma do hospedeiro, enquanto os outros genoétipos de alto risco
oncogeénico podem apresentar-se com maior frequéncia na forma episomal (HAMMER ET
AL., 2016).

Os resultados obtidos no presente contribuem para o melhor entendimento da
carcinogénese do colo uterino atravées de eventos como a metilacdo do DNA do hospedeiro
bem como sobre a distribuicdo de gen6tipos de HPV, os tipo histopatoldgicos, o grau de
estadiamento e de diferenciacéo, a idade das pacientes com diagndstico de cancer de colo

uterino na Regido Centro-Oeste do Brasil.
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7 CONCLUSOES

Os genotipos 16,18, 33 e 45 estdo frequentemente envolvidos na carcinogénese do
colo uterino no Brasil.

A presenca da infeccdo por HPV 16 esteve mais associada ao diagnostico de
carcinoma de células escamosas, bem como os geno6tipos 18 e 45 estiveram associados ao
diagnostico de adenocarcinomas.

A idade inferior a 50 esteve relacionada ao diagnostico de adenocarcinoma, a mesma
faixa etéria apresentou associacdo positiva para infecdo por HPV18 e 45 comparado ao
HPV16.

A associacdo com a infeccdo por tipos especificos de HPV (16, 18 e 45) foi
significativa apenas para um dos genes analisados (SFRP2).

No estudo metilacdo da regido promotora do gene SOX17 ndo indicou neoplasia
invasiva de maior gravidade.

Os adenocarcinomas estdo associados a infecdo por HPV 16, 18 e 45.
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ANEXOS

Anexo 1— Parecer do Comité de Etica, TCLE.

Anexo 2 — Ficha de coleta de dados.
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Ficha de coleta de dados

Projeto:
Prontuario: Data do diagnostico: / /
Nome: Data de nascimento: / /
Endereco: Telefone:
Estado civil: (1) Solteiro (2) Casado (3) Outro (4)Néo informado
Escolaridade: (1) Fundamental (2) Ens.Médio (3) Superior  (4)Nao informado
Idade a primeira relagéo sexual: (1) Né&o informado
Opcdo sexual: (1) Homossexual  (2) Heterossexual (3) Néo informado
Antecedente cancer: (1) Sim (2) Nao (3) Néo informado
Historico familiar: (1) Sim (2) Nao (3) Néo informado
Tabagismo: (1) Sim (2) N&o (3) ex-tabagista (4) Nao informado
Frequéncia: (1) Asvezes (2) Diariamente (3) Néo informado
Quantidade: (1) <1maco (2)de 1a3 macgos (3) > 3 macgos
Etilismo: (1) Sim (2) Néo (3) Néo informado
Frequéncia: (1) Asvezes (2) Diariamente (3) Néo informado
Tipo de bebida: (1) Destilados (2) Fermentado (3) Néo informado
Uso de anticoncepcionais orais: (1) Sim (2) Ndo  (3) Nao informado
Status menstrual: (1) Menacme (2) Menopausa (3) Né&o informado
DIAGNOSTICO
Exame ginecoldgico: / /
Resultado:

Diagndstico
citologico: / /
Resultado:

Diagnostico por bidpsia: / / Tipo de bidpsia:
Resulado:

Diagnostico por cirurgia: / /
Resultado:

Outras informagdes:

NUmero do AP

a ser analisado: Data do exame: / /

TRATAMENTO CIRURGICO: (1) Sim (2) N4o

TIPO CIRURGICO: (1) Conizacdo (2) Histerectomia total ~ (3) Histerectomia Radical

(4) Cone+HTA total (5) Cone+HTA radical

TRATAMENTO RADIOTERAPICO: (1) Radioterapia externa (2) Braquiterapia (3) ambos
TRATAMENTO QUIMIOTERAPICO: (1) Sim (2) Néo

ESTADIAMENTO CLINICO:

Tamanho do tumor: (1) Néao especifico
Extenséo da leséo: @IA (2)1B (3) HA 4) 1B B)IA (6) 111B

(7) IVA(8) IVB(9) Néo especificado
Comprometimento linfonodal: (1) NX (2) NO (3) N1,
LN comprometidos
Local
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Metéstase: (1) MX (2) MO  (3) M1, Local:

DADOS ANATOMO PATOLOGICOS
Tipo histoldgico: (1) Ca Escamoso (2) Adenocarcinoma (3) Adenoescamoso
(4) Outros .
Grau tumoral indice mitdtico

Levantamento da quantidade de biopsias e caracteristicas das pecas:

EVOLUCAO DO PACIENTE:

(1) Viva, sem evidéncia de doenca, ultimo seguimento / /

(2) Viva, com evidéncia de doenga, ultimo seguimento / /

(3) Obito, data / /

Coletado por: ,em
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