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RESUMO

Metilacdo de novo do DNA €& um mecanismo epigenético relevante que reprime a
transcricdo génica e, comumente, inativa genes supressores de tumor no mecanismo da
carcinogénese. O gene DNA-metiltransferase-3B (DNMT3B) desempenha um papel
importante na metilacdo de novo; seu efeito oncogénico foi associado a varios tipos de
cancer. O polimorfismo de nucleotideo unico C46359T no gene DNMT3B foi relacionado
a modulacao da susceptibilidade individual para a doenca. No entanto, ha uma escassez
de estudos direcionados a investigacdo de suas variantes polimorficas em relacdo a
metilacdo do gene P16°°™?* no carcinoma epiderméide de cabeca e pescoco (CECP),
cuja incidéncia mundial vem aumentando em adultos jovens. Diferengcas na
imunolocalizagdo da proteina p53 sdo eventos marcantes no CECP. Este estudo caso-
controle analisa uma possivel influéncia da idade sobre parametros clinicos, genéticos e
epigenéticos no CECP com um enfoque na metilacdo do gene P16°“"*A polimorfismo
DNMT3B (C46359T) e imunolocalizacdo da proteina p53. Uma amostra de 75 individuos
portadores de CECP, assistidos em centros de referéncia do norte do estado de Minas
Gerais, foi categorizada de acordo com a idade, sendo 25 adultos jovens (< 45 anos) e
50 individuos classicos ou idosos (> 45 anos). Estes foram pareados pelo tabagismo,
etilismo e estadiamento clinico TNM. Uma amostra maior de 724 individuos portadores
de CECP, com a mesma categorizacdo e pareamento, foram analisados quanto aos
parametros clinico-patologicos e moleculares. O polimorfismo DNMT3B (C46359T) foi
demonstrado através da técnica PCR-RFLP, utilizando a BInl como enzima de restricdo.
A técnica PCR-MSP foi executada para definicdo do status da metilacdo do gene
P16°PKNA A técnica de imunoistoquimica foi realizada para identificacdo das proteinas
p53 e DNMT3b. A anélise estatistica pelo teste X* revelou que a metilagdo do gene
P16°PKNA em pacientes classicos, foi associada ao tabagismo (p=0,002) e, em adultos
jovens, foi associada ao género (p=0,044) e historia de cancer na familiar (0,032). O
polimorfismo DNMT3B (C46359T) foi significativamente diferente em comparagéo ao
estadiamento clinico TNM (p=0,043) e tamanho do tumor (p=0,001) em pacientes
classicos. Nenhuma associacdo em relacdo ao polimorfismo foi observada em adultos
jovens. Além disso, este polimorfismo genético mostrou uma tendéncia para associagao
com o tabagismo em pacientes classicos. Embora ndo tenha havido diferenca
estatisticamente significativa entre o polimorfismo DNMT3B (C46359T) e a metilagéo do
gene P16°°N?A  entre individuos jovens e classicos, sugere-se a ocorréncia de
diferencas nos mecanismos moleculares do CECP, considerando o fator idade. N&o foi
identificada diferencas na imunolocalizacdo da proteina DNMT3b. A proteina p53
apresentou maior imunomarcacdo em jovens (p=0,04). A analise de sobrevida nao
mostrou diferenga entre 0s grupos, considerando a amostra de 75 individuos. No
entanto, considerando a amostra de 724 individuos, revelou que o parametro
metastases cervicais foi associado a um pior prognostico tanto em jovens como em
individuos em faixa etaria mais avancada (p<0,05). Identificou-se, no entanto, que o
polimorfismo DNMT3B (C46359T) ou metilagdo do gene P16°°*  analisados
separadamente, impactou em diferentes parametros clinicos quando os pacientes foram
categorizados pela idade. Assim, mais estudos sdo necessarios para esclarecer se a
idade é um fator que interfere na etiopatogénese e no comportamento do carcinoma
epidermdide de cabeca e pescoco.

Palavras-chave: DNMT3B; polimorfismo; P16°°N*A: metilacdo; cancer de cabeca e
pescoco.



ABSTRACT

De novo DNA methylation is a relevant epigenetic mechanism, which represses gene
transcription and commonly to inactivate tumor suppressor genes in carcinogenesis.
DNA-methyltransferase-3B  (DNMT3B) plays a substantial role in de novo DNA
methylation, and its oncogenic effect has been associated for several cancers. Single
nucleotide polymorphism of DNMT3B, C46359T (-149C>T) was reported to modulate
individual’s susceptibility to cancers. However, studies have investigated the role of their
polymorphic variants in regard to methylation status of the P16°°*"** gene in squamous
cell carcinoma of the head and neck cancer (HNSCC), whose incidence is increasing in
younger adults. Differences in the immunolocalization of tumor suppressor p53 protein
are significant events in the HNSCC. This case-control study examines a possible
influence of age on clinical, genetic and epigenetic parameters in HNSCC with a focus
on methylation of the gene P16°°?* DNMT3B polymorphism (C46359T) and
immunolocalization of p53 protein. 75 HNSCC patients categorized according to age,
being 25 younger patients (< 45 years) and 50 older patients (>45 years) which were
matched to smoking, alcohol intake and TNM clinical staging. A larger sample of 724
HNSCC individuals, with same categorization and matching, were analyzed for
clinicopathological and molecular parameters. DNMT3B (C46359T) polymorphism was
reveled by PCR-RFLP using BInl restriction enzyme. PCR-MSP was executed to
definition of P16“P*"?* methylation status. Technique of immunohistochemistry was
performed for identification of p53 and DNMT3b proteins. Statistical analysis by x*-test
reveled that P16°P*N?* methylation in older patients was associated with smoking status
(p=0,002) and, in younger patients, it was associated with gender (p=0,044) and family
history of cancer (p=0,032). DNMT3B (C46359T) polymorphism was significantly
different compared to TNM clinical staging (p=0,043) and tumor size (p=0,001) in the
older patients. No association was noted in younger patients. In addition, this genetic
polymorphism showed a trend for association between smoking status in old patients.
Although no difference between DMNT3B (C34659T) polymorphism and P16P<N#A
methylation were observed in younger and older patients, we suggested that have
differences in molecular mechanisms between younger and older with HNSCC. No
difference in the immunolocalization of DNMT3b protein was observed between groups.
A significantly higher expression of p53 protein was found in HNSCC in young (p = 0.04).
No differences in survival were observed comparing these groups, in sample of 75
HNSCC individuals. However, considering the sample of 724 individuals showed that
cervical metastasis parameter was associated with worse prognosis in both young and
older subg cts (p<0,05). Here, we observed that DMNT3B (C34659T) polymorphism or
P16°PKN2 methylation, analyzed separately, impacted in different clinical parameters
when patients were categorized by age. In conclusion, more studies are necessary to
clarify if younger and older HNSCC are distinct or not in their etiology and behavior.

Key Words: DNMT3B; polymorphism; P16°P“"**: methylation; head and neck cancer.



pl

pm
CCE
CDC
CECP
CpG
DNA
DNMT
DNMT1
DNMT3B
EBV

HE
HPV

INCA
MeCP
Min
mM
Ng

Pb
PCR

Pmol

RFLP

SAH
SAM

LISTA DE SIGLAS E ABREVIATURAS

Microlitro

Micrémetro

Carcinoma de células escamosas
Cinase dependente de ciclina
Carcinoma epidermoide de cabeca e pescoco
Dinucleotideo citosina-guanina
Acido desoxirribonucléico
DNA-metiltransferase
DNA-metiltransferase-1
DNA-metiltransferase-3B

do Inglés: “Epstein-Baar Virus”
Traduzido: Epstein-Baar virus
Forward

Hematoxilina e eosina

do inglés: “Human Papiloma Virus”
Traduzido: Papiloma virus humano
Instituto Nacional do Céncer
Proteina de ligacao metil-CpG
Minuto

Milimolar

Nanograma

Pares de bases

Reacgéo em cadeia da polimerase
Picomol

Reverse

Polimorfismo de comprimento de fragmentos
restricao

S-adenosil-metionina

S-adenosil-hemocisteina

de



SIRNA

SNP

Tag DNA polimerase
VNTR

do Inglés: “small interfering RNA”

Traduzido: pequeno RNA de interferéncia

do Inglés: “single-nucleotide polymorphism”
Traduzido: Polimorfismo de nucleotideo unico
Thermus aquaticus DNA polimerase

Polimorfismo de ndmero variavel de repetices

tandem

em



Figural.

Figura 2.
Figura 3.

Figura 4.
Figura 5.
Figura 6.
Figura 7.

Figura 8.

Figura 9.

LISTA DE ILUSTRACOES

Mecanismo de inativacdo bi-alélica de gene supressor de

MetilaGa0 da CItOSINA. ......uveeeeeieiiieiiieeee e
Mecanismo de inibicdo da transcricdo génica através da
MEtlacao dO DNA.......cco e
Estrutura da cromatina ativa e inativa na regido promotora do gene....
Esquema da metilagado de manutenGao.........ccceveveeeeeeriiiiiiiiiinnns
Esquema da metilagao de NOVO..........ceeevviiiiiiiiiiiiiiiiiee
Representacdo esquematica da localizacdo do gene P16°P*N2A
NO CromMOSSOMO 9 hUMANO.........ccviiiiiiiiiiiieeee e
Representacdo esquemética da localizacdo do gene DNMT3B
NO CromosSOMO 20 NUMANO.........uviiiiiiiiiieiiieeie e
Representacdo esquematica da localizacdo do gene TP53 no

CromMOSSOMO 17 NUMANO. ... e

25
28

29

30

31

31

34

39



SUMARIO

L INTRODUGAO ...ttt ettt ettt ee ettt et eas st e e teeraeeaeane e e 16
1.1 Carcinoma Epidermoide de Cabega € PESCOCO ...........ceeeeieeeeeiiiiiiiiiiiieeeeeeeeennnnns 16
1.1.1 ASPECIOS GEIAIS ...uieeeeeiieeeiiiiiee e e e e e e et et e e e e e e e e e e e ee et s e e e e e e eeeeesssnnaeeeeeeeeennnnns 16
1.1.2 Dados EpidemiOlOQICOS .......uuuuiiiiiiii s 19
1.1.3 Carcinoma epidermoide de cabeca e pesco¢o em individuos jovens .............. 21
1.1.4 Etiopatogénese do carcinoma epidermoide de cabeca e pescoco................... 23
2= 1] = o= To T [0 TN I 1N SRR 27
1.2.1 Metilacdo do gene P16 P N2 e, 34
1.3 POlIMOrfiSMOS QENELICOS. ... uuuuiiiiiiiiiii s 37
1.3.1 Polimorfismo genético DNMT3B (C46359T) .....cccvvviviiiiiiieeeeeeeeiiiiie e e e e eeeeeeeennns 39
1.4 O gene supressor de tUMOr TP53 ... e e e e e e e e aeennes 42
2 OBJIETIVOS ..ot 42
2.1 ODBJELIVO GEIAI ...t e s 44
2.2 ODbjetivos ESPECITICOS .iiiii i 44
S METODOLOGIA. ... e e e et e et et e e et e et e e eaan s 46
4 PRODUTOS ALCANGADOS ... 47
N 1T o T o3 =T 41T o a7
N 1T o T o3 =T 41T o 1 73
5 CONSIDERAQC)ES FINALS L 80

REFERENCIAS ..ottt ettt ettt s et e et ne s e 95

AN E X O S . 95

ANEXO | - Parecer do Comité de Etica em Pesquisa/UNIMONTES....................... 95



ANEXO Il - Termo de autorizagao do Instituto de Patologia do Norte de Minas.....

P =1 = | ] [ SRR

APENDICE | - Desenho dos primers DNMT3B ........ccccoveveeeeieieieeeeeeeeeeeeeeeanns



16

1 INTRODUCAO

1.1 Carcinoma Epidermdide de Cabeca e Pescogo

1.1.1 Aspectos Gerais

Cancer de cabeca e pescoco € um termo coletivo, definido em bases
anatdbmico-topograficas, utilizado para descrever tumores malignos do trato
aerodigestivo superior. Esta regido anatdmica inclui a cavidade bucal, faringe e
laringe. O principal subgrupo dos carcinomas de cabeca e pescoco refere-se ao
cancer bucal, acometendo labio, lingua, gengiva, soalho bucal e palato. Destaca-se,
ainda, o cancer de faringe, compreendendo orofaringe, hipofaringe e nasofaringe.
Outros tumores identificados nessa regido, tais como os tumores cerebrais, de
tiredide e os melanomas ndo sdo incluidos nessa classificacdo (1, 2). Neoplasias
malignas de glandulas salivares maiores, tonsilas e carcinoma nasofaringeo, muitas
vezes, sao excluidas da categoria cancer de cabeca e pescoco devido a etiologia
distinta dos demais, além de possuir tipos histologicos diferenciados (1).

O carcinoma epidermoide, também conhecido como carcinoma de células
escamosas (CCE), é a neoplasia maligna de células epiteliais que mais acomete a
regido de cabeca e pescoco, em diferentes sitios anatdmicos. Deriva-se do epitélio
escamoso ou exibe caracteristicas morfologicas deste. O CCE é frequentemente o
estagio final de alteracdes no epitélio escamoso estratificado, que se inicia como
uma displasia epitelial e progride até que as células do epitélio displasico rompam a
membrana basal e invadam o tecido conjuntivo adjacente. Algumas vezes, o CCE
pode originar diretamente (de novo) de um epitélio de revestimento estratificado, ndo

apresentando a fase de leséo potencialmente cancerizavel (3, 4).
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Nos estagios iniciais, o0 CCE pode se apresentar como placas firmes e
elevadas ou mostrar-se como areas irregulares, asperas ou verrugosas do
espessamento da mucosa, possivelmente confundidas com leucoplasia. Ambos os
padrées podem se sobrepor a uma base de leucoplasia ou eritroplasia aparente.
Com a progressdo da lesédo, esta pode apresentar aspecto nodular ou infiltrativo,
este Ultimo caracterizado por uma Uulcera irregular e aspera, assintomatica, com
bordas elevadas, firmes e onduladas (5). O CCE tem um crescimento infiltrativo
profundo no tecido conjuntivo adjacente, muitas vezes, com poucas alteracdes na
superficie do epitélio; pode se apresentar como uma area endurecida com perda da
mobilidade do tecido. No assoalho da cavidade bucal, essa lesdo comumente causa
a fixacdo da lingua ou impedimento da abertura normal da boca. (4,5).

O principal determinante para que a doenca apresente um elevado indice de
mortalidade € o estagio clinico avancado em a doenca € diagnosticada (6). O
diagnostico precoce do cancer pode ser dificil por ser assintomatico, nas fases
iniciais; lesdes precoces sao raramente identificadas pela maioria dos profissionais
de saude (7).

A carcinogénese da regido de cabeca e pescoco tem sido vastamente
estudada quanto as suas caracteristicas clinico-patolégicas, biologia e
comportamento das células neoplasicas, além da investigacdo de fatores preditivos
para o prognostico. As regides mais invasivas do tecido neoplasico apresentam
maior grau de anaplasia celular e interagcbes moleculares relacionadas aos
processos de invasdo tumoral e ao desenvolvimento de metéstases regionais. O
sistema de gradacao morfolégica do front de invasdo tumoral, que avalia as areas
mais invasivas de tecido neoplasico, tem-se mostrado de grande valor preditivo para

0 prognaostico da doenca (8).
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O valor prognoéstico de varios marcadores biolégicos tumorais relacionados ao
cancer de cabeca e pescoco tem sido vastamente pesquisado, destacando a
investigacdo de marcadores de proliferacdo celular, oncoproteinas, proto-
oncogenes, genes supressores de tumor e, mais recentemente, genes envolvidos
em modificacdes epigenéticas. Evidéncias clinicas, muitas vezes, ndo sé&o
relevantes para predizer uma resposta ao tratamento do cancer de cabeca e
pescoco. Assim, diversas pesquisas vém sendo realizadas no intuito de se obter um
maior entendimento da biologia e comportamento da doenca, bem como para a
descoberta de novos fatores de prognoéstico que poderiam ser utilizados nas
decisbes de tratamento e na predicdo de resposta as diferentes modalidades de

terapia oncologica (9, 10, 11, 12, 13).
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1.1.2 Dados Epidemiolégicos

O carcinoma epidermdide de cabeca e pescogco representa uma das
principais causas de morbidade e mortalidade em varios paises do mundo,
correspondendo ao 6° tipo de cancer mais comum. Mais de 90,0% dos tumores na
regido de cabeca e pescoco sdo carcinomas de células escamosas do epitélio de
revestimento, representando uma das malignidades mais frequentes, com maiores
taxas de acometimento em individuos tabagistas e etilistas (1, 2).

Dados epidemoldgicos na populacdo mundial apontam para uma estimativa
de 650.000 casos incidentes de cancer e 350.000 de mortes devido a doenca.
Estima-se que aproximadamente 6,0% dessas estimativas ocorram, anualmente, na
regido de cabeca e pescoco (14), incluindo as neoplasias malignas originadas em
seios paranasais, cavidade nasal, cavidade bucal, faringe e laringe (15). Cerca de
40% dos canceres de cabeca e pesco¢co ocorrem na cavidade bucal, 15% na
faringe, 25% na laringe e, o restante, nos demais sitios remanescentes (glandulas
salivares, tiredide) (1).

No Brasil, de acordo com estimativas do Instituto Nacional do Cancer (INCA),
no periodo entre os anos de 2.008 e 2.009, ocorrerdo aproximadamente 466.730
novos casos de cancer. Em excecdo ao cancer de pele do tipo ndo-melanoma, no
género masculino, os tipos mais frequentes sdo o de préstata e pulmé&o, ao passo
que, em mulheres, as taxas percentuais sdo mais elevadas para o cancer de mama
e de colo de utero, seguindo o mesmo perfil de magnitude observado no parametro
mundial. A doenca, incluindo todas as neoplasias, € a segunda causa de morte no
pais, precedida por doencas cardiovasculares. HaA uma escassez de referéncias
epidemioldgicas, na populacao brasileira, no que se refere as estimativas do cancer

de cabeca e pescoco. Os registros populacionais do INCA fazem referéncia aos
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tumores de cavidade bucal, apresentando uma incidéncia de 14.000 novos casos no
periodo supracitado. Sugere-se que o cancer de laringe seja um dos mais comuns a
atingir a regido da cabeca e pescoco, representando cerca de 25,0% dos tumores
malignos que acometem esta area e 2% de todas as doencas malignas (16).
Entretanto, estudos apontam que a cavidade bucal seja o sitio mais acometido em
um grupo de brasileiros (17). O céancer bucal € o 6° tipo de cancer mais comum em
homens e o 7° em mulheres (16).

As neoplasias malignas, de maneira geral, acometem individuos do género
masculino, entre a 62 e 72 décadas de vida, associado ao tabagismo e etilismo
(18,2). Entretanto, tem-se observado, no parametro mundial, um aumento na
incidéncia de cancer de cabeca e pescoco em faixas etarias cada vez mais
precoces, afetando adultos jovens com idade inferior a 45 anos (19, 20, 21). Alguns
estudos destacam um aumento do numero de casos de mulheres acometidas pela
doenca e, também, o desenvolvimento do cancer em individuos com auséncia de
hébitos tabagistas ou etilistas, sendo estes, fatores de risco notadamente

estabelecidos para a doenca (18, 20).



21

1.1.3 Carcinoma epidermadide de cabeca e pesco¢co em  individuos jovens

N&o ha um consenso na literatura para a idade limite entre adultos jovens e
individuos idosos. No entanto, sugere-se 45, ou até mesmo 40 anos, para essa
categorizacao de acordo com a idade. Esse parametro etario € amplamente utilizado
na medicina para diversas neoplasias e, também, em doencas nao-neoplasicas.
Enfatizando o cancer de cabeca e pescoco, foi utilizada a teminologia ‘individuos
classicos ou tipicos’ em substituicdo a ‘individuos idosos’ (22). Essa distincédo
utilizada na literatura, entretanto, ndo equivale aquela adota pela Organizacao
Mundial da Saude e, também, pelo Instituto Brasileiro de Geografia e Estatistica em
levantamentos demograficos, em que um individuo é considerado ‘idoso’ com idade
superior a 60 anos (23). Sugere-se aqui a utilizagdo da teminologia ‘individuos
classicos’.

O carcinoma epidermoéide de cabeca e pesco¢co em adultos jovens é uma
neoplasia pouco comum que, atualmente, tem sido alvo de estudo (22, 24, 25, 26).
Estima-se que apenas 4 a 6% dos casos ocorram em individuos com idade inferior a
40 anos; a incidéncia da doenca, no entanto, vem aumentando em varios paises (20,
27, 28).

Ndo ha um conhecimento preciso sobre 0os mecanismos envolvidos na
carcinogénese, bem como as caracteristicas clinicas da doenca em faixas etarias
precoces (29). Evidéncias sugerem que a carcinogénese em adultos jovens € um
mecanismo distinto da doenca e, muitas vezes, ndo estad associado a fatores de
risco classicos para o cancer de cabeca e pescoco (20). Alguns estudos, no entanto,
sugerem que 0 aumento na incidéncia esta associado a uma elevada exposicédo ao
tabaco e consumo de bebidas alcoodlicas (30, 31, 32). Infeccdo precoce pelo

Papiloma Virus Humano (HPV) pode estar relacionada ao cancer de cabeca e



22

pescoco em adultos jovens (33, 34). A oncoproteina E7 derivada do virus pode levar
a inibicdo de importantes genes supressores de tumor, como gene P16 (35).

A doenca foi associada a um pior prognéstico em individuos com idade
inferior a 45 anos, podendo ser resultado de um carater mais agressivo da neoplasia
(26, 36). Entretando, o perfil do prognostico tem mostrado resultados conflitantes

(21, 37, 38).
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1.1.4 Etiopatogénese do carcinoma epidermodide de ca  beca e pescoco

O carcinoma epidermdide de cabeca e pescoco € uma doenca multifatorial,
sendo sua etiopatogénese relacionada a susceptibilidade individual, destacando
alteracbes genéticas, epigenéticas e mecanismos imunologicos. Agentes
ambientais, tais como exposicdo a radiacdo ultravioleta e a poluentes industriais
(4,5), além de fatores relacionados ao estilo de vida, como dieta, habitos tabagistas
e etilistas representam fatores de risco importantes que podem influenciar nos
mecanismos da carcinogénese (39). Infeccbes virais, enfatizando o Papiloma Virus
Humano (HPV) e o Epstein-Baar Virus (EBV), tém sido associadas a etiopatogénese
e risco para alguns tipos de cancer (40, 41). O HPV, virus classicamente definido
como agente envolvido no cancer cervical (42), foi associado ao cancer pulmonar
(43) e ao cancer de cabeca e pescoco (44). Ja, o EBV possui uma evidente

associacdo com carcinomas nasofarigeos na regido de cabeca e pescoco (32, 45).

Classicamente, a etiopatogénese do cancer esta relacionada a alteracbes
geneéticas progressivas (3, 10, 46). Entretanto, evidéncias indicam que, n&o
somente, fatores genéticos, mas também modificacbes epigenéticas, sé&o
similarmente relevantes e estdo intrinsecamente associadas a ruptura dos

mecanismos de sinalizacao celular relacionados a carcinogénese (47, 48).

Em contraste a alteracdes de base genética, as modificacdes epigenéticas
Sao processos que podem alterar a expressdo génica sem, no entanto, modificar a
sequéncia dos nucleotideos; podem ser herdaveis no genoma durante a divisdo
celular. Por ndo alterar a sequéncia do DNA, essas modificacbes podem ser
reversiveis (49, 50). Essas caracteristicas fazem desses mecanismos alvos atrativos

para intervencdes terapéuticas em relacdo ao cancer (51). Metilacdo do DNA e
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deacetilacdo de histonas correspondem as principais modificacbes epigenéticas em
humanos (52).

Metilacbes aberrantes, especialmente na regido promotora de genes
relacionados ao controle do ciclo celular, podem exercer um papel fundamental no
desenvolvimento de varios tipos de cancer através de mecanismos de silenciamento
génico (53, 54, 55, 56).

Além de alteracdes no padrdo de metilacdo de genes supressores de tumor,
varios genes polimorficos podem, também, estar relacionados ao desenvolvimento
do cancer. O polimorfismo do gene DNMT3B, responsavel pela metilacéo,
possivelmente, esta associado a um risco aumentado para o cancer de cabeca e

pescoco (57, 58, 59).

Os eventos moleculares mutagénicos geram instabilidade genética e
aumentam a probabilidade de transformacdes neoplasicas. Esses eventos podem
surgir em decorréncia da acdo de agentes quimicos (carcindgenos), fisicos (radiacédo
ionizante), biolégicos (60) e também, de alteragbes que surgem espontaneamente
(3). Alteracdes genéticas no céancer incluem mutacdes pontuais, amplificacdes,
rearranjos e dele¢cdes em proto-oncogenes e genes supressor de tumor (61, 62). A
consequéncia desses danos genéticos é a desregulardo celular com a ruptura da
sinalizacdo, de crescimento e/ou no mecanismo de reparo a danos celulares ou da
eliminacdo de células alteradas (3). O aumento da fung&do de oncogenes, bem como

a inibicdo da funcéo dos genes supressores de tumor, como 0s genes P16°PN2A

e
TP53, estdo envolvidos na carcinogénese. A desregulacdo de oncogenes pode
ocorrer atraves de amplificagdo génica, translocacdes e ativacdo de mutacdes
puntuais. E, genes supressores de tumor podem ser inativados pela perda total de

cromossomos, delecgdes e, também, por mutagdes puntuais (63).
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Considerando a estrutura alélica do gene, os dois alelos podem ser inativados
por uma combinacdo de eventos genéticos e epigenéticos. Se um dos alelos é
metilado, o outro pode ser inativado por metilacdo, delecdo ou mutacdo puntual
(Figura 1). A inativacdo funcional dos genes ndo ocorre em uma sequéncia
especifica de eventos; uma mutacédo puntual pode ser o primeiro evento seguido por

metilacéo (64).

Fig. 1A - Metilagdo/Delegéo Fig. 1B - Metilacao/Metilacao Fig. 1C - Metilagao/Mutacao

B el el

Transcription
X block o ? cpG ? mSCpG * Paint mutation

Figura 1. Mecanismo de inativacao bi-alélica de gen e supressor de tumor. A figura 1A
mostra o silenciamento génico, através de metilacdo/delecdo dos alelos. A figura 1B mostra
a ocorréncia de metilacdo em ambos os alelos. Na figura 1C, a ocorréncia de
metilacdo/mutacao.

Fonte: Grgnbaek et al., 2007%

Considerando os fatores de risco para o cancer de cabegca e pescoco,
estudos mostram que individuos tabagistas apresentam um risco aumentado para a
doenca; o etilismo pode exercer um efeito sinérgico, exacerbando, assim, o risco

para o desenvolvimento do cancer (4, 5). O tabagismo e o etilismo estdo implicados
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em 75% de todos os canceres de cabeca e pescoco (65, 66). Nesse processo, 0S
constituintes quimicos do tabaco, tais como hidrocarbonetos aromaticos policiclicos,
podem danificar, de forma irreversivel, o DNA de individuos tabagistas e levar a um
bloqueio da transcricdo de genes importantes, como aqueles envolvidos no controle
do ciclo celular, e iniciar a carcinogénese, caso nao ocorra o reparo do DNA pela
excisdo de nucleotideos alterados (67, 68). Portanto, genes de reparo de DNA
exercem uma funcdo essencial nos mecanismos da carcinogénese; uma capacidade
reduzida de reparo do DNA esta associada com o risco aumentado para o cancer
induzido por agentes ambientais (69, 70).

Apesar da importancia dos fatores de risco, alguns canceres na regido de
cabeca e pescoco podem se desenvolver na auséncia de fatores de risco
associados, 0 que sugere um papel importante da susceptibilidade do hospedeiro.
Apesar de evidéncias consistentes sobre a importancia das alteracbées moleculares
na etiopatogénese do cancer, a quase totalidade das estratégias para o diagnéstico,

prognostico e terapéutica ainda ndo séo definidas através de tais evidéncias (3, 63).
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1.2 Metilacdo do DNA

A adicdo do radical metil (CH3) em regides especificas do DNA contendo
predominantemente nucleotideos citosina denomina-se metilacdo. Esse mecanismo
€ um dos principais eventos epigenéticos no DNA humano exercendo funcdes
importantes no controle da atividade génica, desenvolvimento embrionario (71),
inativacdo do cromossomo-X e regulacdo de genes envolvidos no controle do ciclo
celular, genes de reparo de DNA e apoptose, além de ser um processo essencial
para o desenvolvimento normal de mamiferos (72).

Em 1948, foi descoberta a 5'metil-citosina (73). Esta corresponde a uma
citosina metilada, isto €, possui um grupamento metil adicionado na posi¢cdo 5 do
anel pirimidico. Porém, nem toda citosina presente no genoma pode ser metilada.
Para que ocorra o processo de metilacdo é necessario que a citosina esteja na
sequéncia 5-CG-3’, conhecido como dinucleotideo CpG, onde se observa o
nucleotideo citosina seguido pela guanina, unidos entre si por uma ligacao
fosfodiéster (74). Os dinucleotideos CpG estdo distribuidos heterogeneamente no
genoma, encontrando-se principalmente em regides de DNA altamente repetitivo e
heterocromatina (75), e na maioria das vezes, cerca de 80%, estdo altamente
metilados. No entanto, existem regiées no genoma ricos em CpG, que normalmente
nao estdo metilados ou estdo metilados em baixa frequéncia. Trata-se de pequenas
regides do DNA variando entre 0,5 a 5 Kb, ocorrendo em média a cada 100 Kb,
conhecidas como ilhas CpG. Normalmente sdo encontradas nas extremidades 5’
dos genes, em geral na regido promotora, podendo se estender para o interior do
primeiro éxon. Entretanto, nem todas as ilhas CpG localizam-se na regido promotora

do gene; algumas podem ser encontradas no interior de €xons e introns (76).
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Na grande maioria das vezes, a metilacdo ocorre em regides promotoras e
exons, onde ha presenca de dinucleotideos CpG (48, 71, 77, 78). Residuos de
citosinas no DNA sdo convertidos em 5’'metil-citosina pela acdo de enzimas
denominadas DNA metiltransferases (DNMTs). O grupo metil é doado pelo S-
adenosil-metionina (SAM), que € entdo convertido em S-adenosil-homocisteina

(SAH) (Figura 2) (64).

Cytosine (C) 5-methylcytosine (mSC)

Figura 2. Metilagcéo da citosina.
Fonte: Grgnbaek et al., 2007

Uma maior frequéncia de citosinas na regiao promotora intensifica 0 processo
da metilagdo, podendo levar a um estado de silenciamento génico. A CpG metilada
pode reprimir a transcricdo diretamente pela inibicdo de fatores de transcricdo
ligados ao DNA e também, indiretamente, recrutando proteinas que ativam a enzima
histona deacetilase, responsavel por possuir complexos repressores do DNA
metilado (Figura 3) (71, 77, 78, 79).

O mecanismo preciso pelo qual a metilacdo reprime a transcricdo ndo € bem
estabelecido. Algumas teorias sugerem que a metilacdo interfere na ligacdo de

fatores de transcricdo em sequéncias regulatorias do DNA,; outra teoria relacionada
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ao silenciamento génico através da metilacdo € a modificacdo da estrutura da
cromatina que bloqueia 0 acesso dos fatores de transcricdo e, também, através da
afinidade de ligacdo do DNA metilado a proteinas que suprimem a expressao
génica, como as proteinas de ligagcdo metil-CpG, destacando MeCP1 e MeCP2.
Nesse processo de silenciamento génico, ndo so a metilacdo exerce uma influéncia;
a deacetilacdo da proteina histona também influencia sobremaneira no mecanismo
de modificacdo da estrutura da cromatina. A deacetilacdo das histonas € um
mecanismo responsavel por remover grupos acetil, levando ao enovelamento do
DNA; este, uma vez condensado em torno das histonas, compromete a ligacdo aos
fatores de transcricdo, podendo, assim, impedir a transcricdo génica. As citosinas
metiladas tendem a recrutar histonas deacetilases favorecendo a condensacao do

DNA (Figura 4) (80, 81, 82).

A B c

Promotor nao metilado (ou Metilagcao CpGs bloqueia Proteinas de ligagdo Me-CpG
hipometilado) permite ligacao dos TFs; impedindo também impedem a ligagao de
transcrigao génica a transcricao TFs aos promotores
§ ParcpG  # Metilagéo . Fator de Transcrigdo ‘ Proteinas de

Ligacao Me-CpG

Figura 3. Mecanismo de inibicdo da transcricdo géni  ca através da
metilacdo do DNA. Na figura 3A, CpG ndo metilado permite a ligacdo do
DNA a fatores de transcricdo (FTs) favorecendo a transcricdo génica. Ja
na figura 3B, a transcricdo € comprometida pela metilagdo dos CpGs, que
bloqueia a ligacdo dos FTs ao DNA. A figura 3C mostra o bloqueio da
transcricdo, através da afinidade do DNA metilado a proteinas de ligacdo
Me-CpG, que também impedem a ligacdo de TFs aos promotores.

Fonte: Attwood et al., 2002%
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A) "Open chromatin " B) "Closed chromatin®

Histone deacetylase % Histone 3 lysine 4 trimethylation

Methyl-CpG-binding domain protein 6@ Histone 3 lysine & trimethylation

h Histane acelyl ransferases Ac Histone acetylation

Figura 4. Estrutura da cromatina ativa e inativa na regido promotora
do gene. A) Cromatina ativa na transcricdo € caracterizada por citosinas
nao-metiladas e histona terminal acetilada. Lisina 4 na histona H3 é tri-
metilada. B) Quando as citosinas tornam-se metiladas, elas se ligam a
dominios protéicos MBDs que atraem histonas deacetilases (HDACS),
0s quais removem grupos acetil da histona terminal. O DNA se enovela
sob a forma de uma estrutura da cromatina ‘fechada’, carreando o
marcador de silenciamento lisina 9 trimetilada da histona 3. Esse
mecanismo compromete a transcricao génica.

Fonte: Grgnbaek et al., 2007%

No mecanismo da metilacdo do DNA, trés formas ativas de DNMTs foram
identificadas em células de mamiferos, incluindo uma enzima de manutencédo, a
DNMT1, e duas enzimas que favorecem o0 processo da metilacdo de novo,
destacando a DNMT3A e DNMT3B (83). Embora tais enzimas atuem
cooperativamente para estabelecer um padrdo de metilacdo gendmico, funcdes
especificas sdo executadas pelas DNMTs. A metilacdo de manutencao, realizada
pela DNMT1, ocorre, preferencialmente, pela adicdo de grupamentos metil a
citosinas do DNA hemi-metilado, subsequente a replicacdo do DNA (Figura 5) (84,
85, 86). Ja 0 processo da metilacdo de novo, realizado pela DNMT3A e DNMT3B,
ocorre pela metilacdo do DNA ndo-metilado e hemi-metilado, com igual eficiéncia

(Figura 6) (87).
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Figura 5. Esquema da metilacdo de manutencéo. As duas fitas de DNA,
inicialmente metiladas, irdo dar origem a duas copias hemi-metiladas. A enzima
DNMT1 favorece a adicdo do radical metal (CH3) ao DNA hemi-metilado,
subsequente a replicacdo, favorecendo a manutencdo de um padrdo inicial de
metilacdo. Os CHj; se ligam aos dinucleotideos CpG (CG).

Fonte: adaptado de Luczak e Jagodzinsky, 2006%

ATTE_G,AGGCTACT

ATTCGAGGCTACT

oo munmum' —

il LS MR s GhAE KA T TTEGAGGCTACT
TAAGCTCCGATGA ; ; e ol

TAAEETCCGATGA

T AAEETCCGATGA

& -CHs ¢G Dinucleotideo CpG

Figura 6. Esquema da metilacdo de novo. As duas fitas de DNA nao-metiladas,
irdo dar origem, a duas coOpias ndao-metiladas. Durante a replicacdo, as enzimas
DNMT3A e DNMT3B podem estabelecer um novo padrdao de metilagcéo,
adicionando radicais metil (CH3) as fitas de DNA nao-metiladas. Os CH3 se ligam
aos dinucleotideos CpG (CG).

Fonte: adaptado de Luczak e Jagodzinsky, 2006%
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O processo que inicia a metilagdo de novo ainda ndo é conhecido; entretanto,
em plantas, é descrita uma relacdo com o mecanismo do RNA de interferéncia
(siRNA), que pode ter como alvo a regido promotora do gene e iniciar o processo de
metilacdo das ilhas CpG (72). No entanto, ndo foi identificado se um mecanismo
similar ocorre nas células de mamiferos.

Embora as modificacdes derivadas da metilacdo da citosina sejam pouco
frequentes, elas podem ocasionar mutacdes (77). Tem sido proposto que
modificacdes epigenéticas podem ser eventos iniciais na carcinogénese, enquanto
alteracbes genéticas podem ser a consequéncia da ruptura de um estado
epigendnico. Dessa forma, a metilacdo pode estar envolvida tanto na causa como na
consequéncia do processo carcinogénico (78). Além disso, a frequéncia de
metilacbes ou mutacdes genéticas variam entre os genes. Essas variagcdes podem
resultar em diferentes tipos tumorais, além de importante influéncia no prognostico
(88).

Metilacdes vém sendo associadas ao desenvolvimento de canceres através
da inativacéo transcricional de genes supressores de tumor (48, 71, 89). O padrdo
de metilacdo ja foi associado ao céncer de pulmédo (48, 89), adenocarcinoma
pulmonar (90), carcinoma epiderméide da cavidade bucal (91) e carcinoma de
cabeca e pescoco (92). Além da hipermetilacdo, a hipometilacdo também pode
ocasionar o desenvolvimento do processo da carcinogénese, pelo mecanismo de
ativacao indevida de oncogenes e proto-oncogenes (93).

Estudos revelaram que tanto a hipometilacdo global do DNA com a
hipermetilagéo regional ocorre na carcinogénese (47), sugerindo que uma metilacao
inadequada pode contribuir para a iniciacdo e progressdo do cancer. Em alguns

tumores identifica-se uma hipermetilagédo regional das ilhas CpG associada a regido
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promotora de genes supressores de tumor, podendo levar a inativagcdo funcional
desses genes. A metilacdo dos dinucleotideos CpG siuados na regido promotora do
gene, geralmente, esta associada ao silenciamento transcricional (71).

Os fatores que influenciam a expressao das DNMTs em células humanas néo
é claramente determinado. Acredita-se que idade pode alterar o padrdo de metilacédo
do DNA. No entanto, ndo sdo bem entendidos os mecanismos pelo qual este fator
leva a um aumento ou reducéo da metilacdo do DNA. Nao ha um consenso sobre o0
real efeito da idade sobre a metilacdo (94, 95, 96). Além disso, a idade, influenciada
pela diminuicdo do consumo de folato na dieta e consumo de alcool, pode alterar a
metilacdo. O género também pode ser um fator importante que influencia no
processo (95, 97). Embora ndo haja uma evidéncia precisa da relacdo entre
tabagismo e metilacdo do DNA, pesquisas tém associado a ocorréncia de metilacdo

do DNA a exposicéo a fatores carcinogénicos do tabaco (98, 99).
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1.2.1 Metilag&o do gene P16 P<N*A

6CPKN2A  também conhecido como INK4A,

O gene supressor de tumor P1
CDK41 ou MTSL1, localizado no cromossomo humano 9p21, € composto por trés
éxons e codifica uma proteina de 15,6 kDa com 158 aminoéacidos (Figura 7). Essa
proteina, conhecida como pl6, pertence a uma familia de inibidores de cinases
dependentes de ciclinas (CDC). A pl6 liga-se especificamente as cinases
dependentes de ciclinas -4 e -6 evitando, assim, a formacdo de um complexo
protéico com as ciclinas D1, D2 ou D3. Essa interacdo age de forma a bloquear a
entrada da célula na fase G1 do ciclo celular, pois é o complexo CDC4/6 e Ciclina
D1 que fosforila a proteina Retinoblastoma (pRb) e, portanto, libera as células do

efeito supressor de seu crescimento proporcionado pela acédo fisiologica da pRb

guando em seu estado fosforilado (100, 101, 102).
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Figura 7. Representacdo esquemaética da localizacdo  do gene P16 “PXN2A
no cromossomo 9 humano. O gene P16“P*N** |ocaliza-se no braco curto do
cromossomo 9 humano na posicao 9p21.

Fonte: http://www.ncbi.nim.nih.gov/mapview/maps
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6°PN?A resulta numa perda da regulagdo normal do

A inativacdo do gene P1
ciclo celular e do crescimento observado em varios tumores humanos (101, 103).
Anormalidades na via pl6/ciclinas-D/pRb sdo comuns nas neoplasias humanas,
sendo que a inativacdo do gene P16 “®N?A & um evento frequentemente encontrado
em muitos tipos de tumores, enfatizando o carcinoma de células escamosas da
regido de cabeca e pescoco (103, 104, 105).

A imunolocalizacdo da p16°PKN2A

e caracteristicas clinico-patolégicas das
lesbes de carcinoma epidermdide mostraram uma forte correlacdo entre uma
diminuicdo da imunolocalizacdo da proteina pl6 e o estadiamento dos tumores.
Entretanto, o impacto dessa inativacao funcional verificado nas lesdes sobre o curso
clinico dos pacientes permanece ainda indeterminado (101, 106). Alguns estudos
mostraram a correlacdo entre a perda da expressao da pl6 a um decréscimo das
taxas de sobrevida, aumento do tamanho tumoral e risco da ocorréncia de
metastases (107).

A inativacdo do gene P16°PN** foi observada em tumores, podendo ocorrer
devido a alteracbes genéticas, como mutacbes e delecdes, e também através do
mecanismo da metilagdo da regido promotora, resultando em um silenciamento
génico mediado epigeneticamente (43, 71). Sugere-se que a inativagdo do gene
P16°P¥N?* ocorre em 68% dos tumores primarios humanos, causada por delecées
homozigo6tica em 27% dos casos, por mutacdes em 11%, e a hipermetilacdo
promotora responde por 30% dos casos de inativagcdo do gene, freqiéncias estas,
também, aplicaveis ao carcinoma de cabeca e pescoco (108, 109). No entanto, essa
distribuicdo de eventos moleculares pode apresentar um perfil diferenciado; em

CDKN2A
6

canceres de pulméo, a inativagao do gene P1 € causada por hipermetilacédo

promotora em mais de 70,0% dos casos (108).
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A metilacdo do gene P16°PKN?* foj associada ao desenvolvimento do cancer
(110, 111, 112), enfatizando o cancer de cabeca e pescoco (98, 113, 114). Estudos

tém sugerido o virus HPV, pela acdo da oncoproteina E7 derivada do virus pode

60DKN2A

levar a metilacdo do gene P1 (35, 44) pelo aumento da atividade enziméatica

do DNMT3B (12, 43). O tabagismo foi outro fator apontado como precipitador da

6 CDKN2A

metilacdo do gene P1 , especialmente em adultos jovens (90, 98), podendo

ser um evento importante em estadios iniciais de tumores sélidos (98,114).
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1.3 Polimorfismos genéticos

O conceito tradicional de polimorfismo relaciona-se a alteragcdes na carga
genética dos individuos, ocorrendo em uma frequéncia de, no minimo 1% de uma
determinada populacdo, que resultam em variagbes em um padrdo ainda
considerado biologicamente normal, podendo causar ou nao alteracbes na funcéo
da proteina e fendétipo. Existe uma proposta para se agrupar polimorfismos genéticos
e mutacdes em um unico grupo, porém, na literatura, encontra-se uma grande
variedade de nomenclatura destas variacoes nas sequéncias genéticas (116).

Um polimorfismo na regido promotora podera alterar a propor¢cao da transcricdo
de uma determinada proteina. Ja, quando localizado na regido codificadora ou nos
limites intron/exon, pode produzir proteinas incompletas ou inativas, como resultado
de um splicing incorreto do acido ribonucléico mensageiro (RNAm). Polimorfismos
genéticos caracterizados por completas delecbes génicas eliminam qualquer
atividade funcional da proteina, enquanto polimorfismos genéticos que se associam
duplicacdes do gene inteiro podem resultar em elevados niveis de atividade (117).

As técnicas mais usadas para se detectar a ocorréncia de polimorfismos
genéticos envolvem os polimorfismos genéticos de comprimento de fragmentos de
restricdo (RFLPs) (118) e os polimorfismos genéticos de nuamero variavel de
repeticbes em tandem (VNTRs) (119). Os RFLPs correspondem a polimorfismos
genéticos de ponto que criam ou destroem sitios de restricdo enzima-especificos.
Para deteccdo desse polimorfismo utiliza-se de enzimas de restricdo. Estas tém
sequéncias de reconhecimento especificas no DNA. As alteracdes da sequéncia do
DNA gendmico acarretam na criacdo ou destruicdo de sitios de clivagem alterando,
desse modo, o tamanho de um ou mais fragmentos de DNA oriundos da acéao da

enzima de restricao (117).
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Os polimorfismos genéticos por insercao/delecdo consistem numa série de
comprimentos de fragmentos alélicos, relacionados entre si por um numero variavel
de sequéncias de DNA repetidas em tandem no intervalo entre dois sitios de
restricdo sdo os VNTRs (119).

Os VNTRs e os RFLPs detectam polimorfismos de forma similar, através da
amplificacdo da regido de interesse pela técnica da reacdo em cadeia da polimerase
(PCR) e, se necessario, posterior tratamento com enzimas de restricdo que
reconhecem sitios especificos e originam fragmentos de DNA com comprimentos
variados. Enquanto os RFLPs revelam polimorfismos genéticos devido a presenca
ou auséncia de um sitio de restricdo, os VNTRs revelam polimorfismos genéticos
devido a nameros diferentes de repeticbes situadas entre o sitio de amplificacéo
(118, 119).

Polimorfismos genéticos funcionais em genes de citocinas e outros mediadores
inflamatorios, que podem confirmar diferencas interindividuais na sintese e secrecao
dessas proteinas, tém sido associados a doencas que apresentam componentes
inflamatoérios (120) ou comportamentais (121). Portanto, a investigacdo e a
caracterizagdo dos elementos especificos alterados podem proporcionar
biomarcadores aplicaveis em diagndstico e progndéstico, estimando o risco em

individuos (122).
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1.3.1 Polimorfismo genético DNMT3B (C46359T)

O gene DNMT3B esta localizado no cromossomo humano 20ql11.2. E
composto por 23 éxons e 22 introns, abrangendo cerca de 47 kb do DNA gendmico
(Figura 8). Esse gene exerce um importante papel no mecanismo da metilacdo de
novo e, também, pode estar envolvido na carcinogénese (83). Um aumento na
expressdo do gene pode levar a geracdo de metilacdes aberrantes, favorecendo o

desenvolvimento de diversos tipos de cancer (123, 124, 125, 126).
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Figura 8. Representacdo esquematica da localizacdo do gene DNMT3B no
cromossomo 20 humano. O gene DNMTS3B localiza-se no braco longo do cromossomo 20
humano na posicao 20q11.2.

Fonte: http://www.ncbi.nlm.nih.gov/mapview/maps

O gene DNMT3B ¢é notadamente polimérfico  apresentando,
aproximadamente, 13 polimorfismos descritos (http://ncbi.nlm.nih.gov/SNP/), dos
quais foi identificada uma freqtiéncia consideravel de polimorfismos de nucleotideos
anicos (SNP). Esse tipo especifico de polimorfismo representa as formas mais

comuns de variagfes genéticas humanas. Quando ocorrem na regido promotora do
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gene, podem afetar a expressdo ou a atividade de enzimas e, portanto, estar
associado ao risco de cancer (12, 59, 127, 128).

O gene DNMT3B possui um SNP de transicdo C para T (C46359T) na regiao
promotora -149bp em relac&o ao sitio inicial de transcri¢do, conferindo um aumento
de 30% na atividade promotora (12, 127). Foi postulado que a variante T regula o
gene DNMT3B, podendo levar a um aumento de sua expressao e, com isso, resultar
em uma predisposi¢cao para metilacées de novo aberrantes em ilhas CpG de genes
supressores de tumor e genes de reparo (128).

O gendtipo transportador do alelo T foi associado a um risco aumentado para
diversos tipos de cancer e a menores taxas de sobrevida (12, 57, 127, 129, 130,
131). No entanto, h4 uma escassez de pesquisas que avaliam as variacbes
polimorficas DNMT3B (C46359T) em relacdo as caracteristicas clinico-patolégicas
do carcinoma epidermoide na regido de cabeca e pescoco, enfatizando o risco para
a doenca (57, 58, 59). Identificou-se uma associacao entre esse polimorfismo e um
risco aumentado para a doenga, especialmente em adultos jovens, do género
masculino, tabagistas e etilistas (59).

Associadas aos fatores ambientais, variagdes genéticas modulam o risco para
o desenvolvimento do cancer, podendo, assim, servir como um bio-marcador para
identificacdo da susceptibilidade para a doenca (133). Alteracdes genéticas
acumuladas mostraram-se associadas a progressdo do cancer de cabeca e
pescoco, resultante da inativacdo de multiplos genes supressores tumorais e

6CPKN2A ~ 3lém de ser alvo de

ativacdo de proto-oncogenes (134). O gene P1
alteracdes genéticas relacionadas a doenca, € um dos principais genes supressores
tumorais epigeneticamente inativados (135, 136, 137). Nesse mecanismo, uma

expressdo aumentada do gene DNMT3B foi associada a inativacdo do gene
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P16°PKN2A (138, 139), sugerindo um papel oncogénico do DNMT3B durante

tumorigénese. No entanto, a relacdo entre as variantes polimérficas DNMT3B
(C46359T) e a metilacdo do gene P16 “P*N?A no carcinoma epidemoide de cabeca e
pescoco nao é descrita na literatura.

Conforme descrito anteriormente, se o polimorfismo DNMT3B (C46359T) for
validado através de um numero maior de estudos, este podera ser utilizado para
identificar padrdoes deletérios de silenciamento génico através da metilacao,

especialmente no carcinoma epidermoide de cabeca e pescoco (57).
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1.4 O gene supressor de tumor TP53

O gene TP53 esta localizado no cromossomo humano 17p13. Compreende
11 éxons e 10 intons, abrangendo cerca de 20 kb do DNA gendmico (Figura 9).
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Figura 9. Representacdo esquematica da localizagéo do gene TP53 no cromossomo
17 humano. O gene TP53 localiza-se no brago curto do cromossomo 17 humano na
posi¢édo 17p13

Fonte: http://www.ncbi.nlm.nih.gov/mapview/maps

O TP53 é um gene supressor de tumor que se encontra mutado na grande
maioria dos canceres humanos. Na sua forma selvagem atua monitorando a
integridade do genoma, exercendo uma acdo fundamental de bloqueio do ciclo
celular diante de uma injaria ao DNA, ou ativando a morte celular programada
(apoptose) se tais injurias ndo forem reparadas no codigo genético (141, 142).
Nesse mecanismo, o gene TP53, através de seu produto génico, age no sentido de
induzir a célula a entrar em apoptose, por estimular o gene BAX e reprimir a

transcricdo BCL-2. Quando o gene deixa de exercer sua funcéo devido a alteracdes



geneéticas, estas podem ser transmitidas as células filhas, podendo se acumular no
genoma e, em determinado momento, estas alteracdes tornar-se-ao suficientes para
desencadear transformacdes celulares (143).

O produto protéico do gene TP53, a fosfoproteina nuclear p53, age nos
mecanismos de controle do crescimento normal e da homeostase de células e
tecidos, evitando a proliferacdo de células que apresentem seu DNA danificado
(144). O produto génico selvagem possui um curto periodo de meia-vida, na ordem
de 20 a 30 minutos, por isso ndo € detectada por meio de analises
imunoistoquimicas. A proteina mutada € mais estavel e esta associada com o
acumulo dessa proteina no nucleo celular podendo, assim, ser detectada atraves de
imunoistoquimica (145).

Diversos estudos tém apontado o gene TP53 como alvo mais comum de
mutacOes relacionadas ao desenvolvimento da carcinogénese. No entanto, as
pesquisas sao conflitantes em mostrar a relacdo de mutacbes nesse gene com o
comportamento biolégico de tumores, a taxa de sobrevida e em predizer a resposta
das células tumorais ao tratamento para o cancer de cabeca e pescoc¢o (146, 147,
148, 149, 150).

Mutacdes no gene TP53 tém mostrado uma associa¢cdo com risco aumentado
de recorréncia loco-regional apds tratamento radioterapico em cancer de cabeca e
pescoco, incluindo o carcinoma epidermaoide bucal, embora nenhuma relacéo tenha
sido encontrada entre mutacéo do p53 e taxa de sobrevida (146).

A diversidade de alteracdes génicas no gene TPp53, seja por mutacao,
delecéo, acdo viral sobre o DNA ou inativagdo por outro gene, destacando o MDM2,
contribui enormemente para uma resposta desfavoravel em tumores de cabeca e

pescoco refratérios a radioterapia e quimioterapia (151).



2 Objetivos

2.1

2.2

Objetivo Geral

Estudar a influéncia da idade sobre parametros clinicos, genéticos e
epigenéticos no carcinoma epidermoide de cabeca e pesco¢o, com um
enfoque na metilacdo do gene P16“®*NA polimorfismo DNMT3B (C46359T) e

imunolocalizacéo da proteina p53.

Objetivos Especificos

2.2.1 Verificar a associacdo entre parametros clinico-patolégicos e moleculares do

2.2.2

2.2.3

carcinoma epidermoOide de cabeca e pescoco e a idade, considerando
individuos jovens em relacdo aos individuos de idade superior a 45 anos,

acometidos pela doenca.

Investigar a associacdo do polimorfismo DNMT3B(C46359T) com parametros
clinico-patoldgicos, tais como género, histéria familiar para o cancer, idade,
sitio anatdbmico, estadiamento clinico, tamanho da lesdo, metastases

regionais, taxas de sobrevida e graduacdes histolégicas.

6°PKN?A com parametros

Investigar a associacdo da metilacdo do gene P1
clinico-patoldgicos, tais como género, histéria familiar para o cancer, idade,
sitio anatbmico, estadiamento clinico, tamanho da lesdo, metastases

regionais, taxas de sobrevida e graduacdes histologicas.
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2.2.4 Verificar a associacdo entre variacdes genotipicas devido ao polimorfismo
DNMT3B (C46359T) com o status da metilagdo do gene P16°PKM?A em
individuos jovens em relacdo aos individuos classicamente acometidos pela

doenca.

2.2.5 Investigar a associacao de parametros clinico-patologicos e moleculares no
carcinoma epidermdéide de cabeca e pesco¢co com a imunolocalizacdo da

proteina DNMT3b, responsavel pela metilagéo.

2.2.6 Analisar diferencas em relacdo a idade, sobrevida e imunolocalizacédo da da
proteina p53 e parametros clinico-patologicos diversos no carcinoma

epidermdide de cabeca e pescoco.
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3 METODOLOGIA

Este trabalho foi descrito sob a forma de artigo cientifico, cuja metodologia e
discusséo encontram-se descritas, em sua totalidade, no texto do artigo submetido a
publicacdo em periddico indexado.

- Titulo: “Differences between young and older head and neck squamous cell
carcinoma patients: Focus on the effect of P16°PN** methylation and DNMT3B

(C46359T) polymorphism in survival”

Um estudo epidemioldgico relacionado ao carcinoma epiderméide de cabeca

e pescoco foi realizado concomitantemente a pesquisa de dissertagdo de mestrado.
- Titulo: “Analysis of 724 cases of primary head and neck squamous cell carcinoma

(HNSCC) with a focus on young patients and p53 immunolocalization”

Os artigos foram estruturados com base nas normas de publicacdo do
peridédico. ApOs sua apresentacdo, seguir-se-d80 as consideragdes finais, bem como

as referéncias relacionadas a dissertacdo em geral.
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4 PRODUTOS ALCANCADOS
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DNA methylation is a relevant epigenetic mechanism, which represses gene
transcription and commonly inactivates tumor suppressor genes in carcinogenesis. A
single nucleotide polymorphism of DNMT3B, C46359T (-149C>T) was reported to
modulate individual's susceptibility to cancers. The purpose of the current study was
to investigate if there is a link between DNMT3B (C46359T) polymorphism, DNMT3B

P16°PKN2A methylation, clinical parameters and survival in

immunoexpression,
HNSCC young patients. In the current study, the presence of the allele T of the
polymorphism DNMT3B (-149C>T) was associated with advanced TNM staging and
smoking habit, but no association was found between polymorphic variables and
DNMT3B immunostaining. While P16°P*N?A methylation was significantly associated
with smoking habit in older patients, this parameter was associated with the presence
of family history of cancer in young patients. Moreover, in older patients the absence
of P16“PNA promoter methylation had a negative impact in the survival. In
conclusion, our data suggests that while genetic factors are more importantly
involved with P16°P“M?* methylation in younger individuals with HNSCC,
environmental factors are more important for this epigenetic change in older patients.
Finally, the present study shows that P16“P*N?A methylation status has impact on the

prognosis of patients with HNSCC.

Key words: DNMT3B; polymorphism; p16°PKN?A: methylation; head and neck

cancer.
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Introduction

Head and neck squamous cell carcinoma (HNSCC) is the sixth most common
type of cancer and represent 350 000 cancer deaths worldwide every year (1;2). It
includes malign epithelial neoplasms that arise in the paranasal sinuses, nasal cavity,
oral cavity, pharynx, and larynx (3). In Brazil, considering only oral cavity, the
estimative for 2009 is 14.160 new cases of squamous cell carcinoma according to
the National Institute of Cancer (INCA) (4). HNSCC has been regarded as a disease
that generally affects men between the sixth through the eighth decades of life
following long term exposure to smoking and alcohol intake (5). However, an
increase in the incidence of head and neck cancer among younger patients under the
age of 45 years has been reported worldwide (6-12). Evidences suggests that
carcinogenesis in young adults have a distinct mechanism of disease and often is not
associated with classic risk factors for HNSCC (7;12). Differences in prognosis were
observed in HNSCC patients according to the age (13). Classically, the development
of cancer in human has been viewed as a disease related to progressive genetic
alterations (14-16). Recently, evidences indicate that not only genetic factors but also
epigenetic modifications are similarly relevant in carcinogenesis (17;18). In contrast
to genetic alterations, epigenetic modifications are reversible (19;20). This feature
makes them attractive targets for therapeutic intervention (21;22).

The DNA methylation is the addition of methyl radical to specific regions of
DNA containing, predominantly, cytosine nucleotides. It is catalyzed by a family of
enzymes denominated DNA methyltransferase (DNMTS), including three catalytically
active enzymes - DNMT1, DNMT3a and DNMT3b. Although these enzymes act
cooperatively to establish a pattern of genomic methylation, specific functions are
performed by DNMTs. DNMT1 is an enzyme of maintenance, while DNMT3a and
DNMT3b are responsible for the establishment of a new methylation pattern, known
as de novo methylation (23;24). In addition to important role in controlling gene
activity, embryonic development, genomic imprinting (25), methylation have been
associated with the development of cancer by transcriptional inactivation of tumor
suppressor genes (18;25). The pattern of methylation has been linked to several
cancers, such as lung (18) and head and neck squamous cell carcinomas (26;27).

Genetic polymorphisms described in the DNMT3b gene might be associated
with a variety of cancers (28-33), including head and neck squamous cell carcinoma

(34-36). It was postulated that a variant T in the -149 position might increase



50

DNMT3B expression, resulting in a predisposition to aberrant de novo methylation of
tumor suppressor genes and repair genes (37-39).

The P16°P¥N?A is a tumor suppressor gene that encodes a cyclin dependent
kinase inhibitor which plays an important role in the regulation of the G1/S phase cell
cycle checkpoint. Inactivation of p16 protein can be present in many tumors caused
by genetic punctual mutation, homozygous deletion or methylation of the promoter
region (40-46). Evidences suggest that an increase expression of DNMT3B may lead
to a pl6 inactivation in carcinogenesis (47;48). But, the role of methylation pathway
in the survival of HNSCC patients has not been established. Thus, we hypothesized
that the polymorphism of DNMT3B (C46359T) could promote high levels of DNMT3B
expression, P16“P*N?A methylation and consequently HNSCC early development.
Furthermore, we attempted to verify whether this possible association is dependent

of age and impacted the survival.
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Patients and methods

Patients

The present analysis was based on a case-control study design. The patients were
recruited from databases of the head and neck surgery services in Montes Claros,
Brazil from 1996 through 2007 (12). The study group included 75 patients with
HNSCC consisting of a case group of 25 patients with aged < 45 years (young) and a
control group of 50 patients with aged > 45 years (older patients), that were matched
for TMN staging, smoking and alcohol intake. Young and older patients were from

the same geographical area.

Clinical data

The mean age was 42.1 years (SD 3.17 years; range, 33-45 years) for younger and
62.2 years (SD 8.0 years; range, 49-82 years) for HNSSC older patients. Physical
description of skin color was not used because, in Brazil, it is a poor predictor of
genomic ancestry (49;50). The study was approved by the local Ethics Committee
(process number 1085). Information on age, sex, tobacco smoking, alcohol drinking,
medical history, family cancer history, tumor site, TNM clinical staging, and survival
were obtained from medical charts.

All patients were staged according to the UICC TNM Classification of
Malignant Tumors (1997) (51). Lesions of HNSCC were classified according to the
primary site as described in the International Classification of Diseases (ICD-10) for
Oncology. The anatomical sites reviewed in this study included: (1) 28 (37.3%)
mouth and perioral region (C00, C01, C02, C04, C05, C06.0, C06.2); (2) 22 (29.3%)
oropharynx (C09-C10) of the patients; and (3) hypopharynx—Larynx 25 (23.4%)
(C12, C13, C32). Lesions located in the oral cavity were considered as the anterior
group and those located in the oropharynx—hypopharynx—larynx as the posterior
group. Patients with diagnosis of carcinoma in situ or multiple head and neck
carcinomas were excluded. All patients were asked about the occurrence of cancer
in a first degree relative. The term cancer was defined using the WHO definition of
“an uncontrolled growth and spread of cells that may affect almost any tissue of the
body”.
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Histological Gradation

Histological sections of tissues were stained with hematoxylin-eosin and
evaluated under conventional light microscopy. All patients had histologically
confirmed squamous cell carcinoma of head and neck. Histopathological
classification of the tumors as well, moderate, or poorly differentiated was based on
the World Health Organization criteria (WHO, 1997) and invasive front area was also

evaluated as described elsewhere (52).
DNA isolation and Bisulfite Conversion of DNA for Methylation-specific PCR (MSP)

DNA was isolated from ten 10-um-thick tissue sections from each tissue block
of HNSCC specimens, using the DNeasy Tissue Kit (Qiagen, Chatsworth, CA)
according to the manufacturer's protocol. The P16°PKN?* gene methylation profile
was evaluated through Methylation-specific PCR (MSP). DNA samples were
bissulfite-treated for 3 hours and MSP-PCR was performed as described (53) and
posteriorly modified (54). Primers sequences, PCR product and polymerase chain
reaction thermal conditions for defining methylation status are presented in table 1.
The P16°P“N?A promoter methylation status for methylated or unmethylated reactions

was identified by a fragment of 150 and 151 bp respectively (Figurel).
DNMT3B Genotyping

DNMT3B (C46359T) polymorphism was assessed by RFLP (table 1).
Polymerase chain reaction for DNMT3B was performed out in a total volume of 25 uL
containing approximately 100ng genomic DNA as template, 0.5 pL of each primer (20
pmol/uL), 2.5 pL dNTP-mix (25 mM of each, AMRESCO, Ohio, CA), 2.5 pL 10X PCR
buffer, 1.25 pL magnesium chloride (50 mM), 2.5 units of Platinum Taq DNA
polymerase (Invitrogen Life Technologies, Carlsbad, CA, USA).

The 230-bp PCR product from the DNMT3B gene was digested with BInl restriction
endonuclease (Sigma-Aldrich, St. Louis, MO), that recognize a restriction site
(CICTAGG) in T allele; wild-type C allele lacks the BInl restriction site. Thus, the
wild-type C allele has only one band (230-bp), while the polymorphic T allele has two
bands (172 and 58-bp). For that, 10 uL amplified DNA was digested with 2.5 U of
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BInl for 16 h at 37°C. PCR and restriction reactions were performed into a
termocycler (Eppendorf AG, Hamburg, GE) (Figure 1). DNA sequencing was realized
to confirm the DNMT3B genotyping by PCR-RFLP.

Electrophoresis

The PCR products for methylation and digested fragments were verified on
6.5% polyacrylamide gel electrophoresis at 120V of constant voltage for 1.5 hours
and stained with silver nitrate. Electrophoresis results were estimated in regarding to
a 100-bp ladder.

Immunohistochemical analyses

Paraffin sections (3-um) were mounted on glass, and dried overnight at 37°C.
All sections were then deparaffinized in xylene, rehydrated through a series of
alcohol, and washed in phosphate-buffered saline. Anti-DNMT3b monoclonal
antibody (diluted 1:250, IMGENEX, CA, USA) was used as the primary antibody and
the incubation time was 18h at 4°C. Endogenous peroxidase was blocked by
incubation with 0.03% H,0 in ethanol for 30 minutes. For antigen retrieval, sections
for were heated in a steam cooker filled for 5 min at 125°C in Tris-EDTA buffer (ImM
Tris base, 1 mM EDTA solution, 0.05% Twen 20, pH 9.0). Signals were developed
with 3’3-diaminobenzidine-tetrahydrocloridre for 5 min and counter-stained with
Harris hematoxylin for 30 sec. Normal mucosa were used as positive control and for
negative control the primary antibody was replaced with phosphate buffered saline.
After staining, tissue sections were scored according to the percentage of positive

cells among the neplastic cells.

Statistical analysis

Statistical significance of differences between case and control group
distributions for alleles, genotypes, methylation status, immunohistochemical analysis
and clinicopathological features was determined using Fisher or chi-square tests.
The possible association between genotypes and DNMT3B immunostaining was

evaluated by Kruskal-Wallis Test.
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Time survival was calculated from data of diagnose to time of last follow-up
visit or to time of death. The records of each patient were reviewed, considering the
same parameters, for 0-2500 days. All deaths were caused by locoregional and/or
metastatic disease. For purposes of analysis, patients who died without evidence of
recurrence were excluded. Time survival was displayed by means of the Kaplan-
Meier method for the variables. The results of Kaplan-Meier were compared by the

log-rank test. Variables with p < 0.25 alongside age, P16°PXN?A

methylation status,
DNMT3B genotypes and immunostaining were included in the Cox proportional
hazards multivariate model. Categorical variables considered as referents were those
associated with less risk of death in accordance with the literature. All analyses were
assessed using SPSS 17.0 (SPSS Inc., Chicago) and statistical significance was set

at p<0.05.
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Results

6CDKN2A

Association of Pl promoter methylation, DNMT3b polymorphism and

clinicopathological parameters of HNSSC patients

6CDKN2A

The frequency distributions of P1 promoter methylation according to

age, molecular features and clinicopathological parameters are summarized in table

CDKN2A
6

II. No difference between P1 methylation and age was observed. In young

CDKN2A
6

patients we identified a significant association between P1 methylation with

the presence of family history of cancer and male gender. On the other hand, in the

GCDKNZA

older patients, P1 methylation was significantly increased in the presence of

smoking habit. Considering all patients, P16°P*N?A

methylation was increased not
only in man but also in smokers (table Il). Differences in gender habits were
observed according the age. In young patients, no differences of tobacco addiction
and gender were observed (p= 0.072). However, considering all patients together or
only older patients, men were more associated with the presence of tobacco habit
when compared with women (p=0.001) (data not shown). No relation of DNMT3B

immunostaining and P16°PN?A

methylation was observed.

Table Il presents the distribution of molecular and clinicopathological
parameters grouped by age and DNMT3B variants. No association between
clinicopathological parameters and the polymorphic variables were observed in
young patients. The T allele of DNMT3B genotype was significantly associated with
advanced TNM staging and tumor size in the older patients. Considering all sample,
the distribution of allele T was increased in the T3/T4 tumors. No relation between

polymorphic variants of DNMT3B gene and P16°P*NA

promoter methylation was
identified in this sample. Moreover, neither polymorphic variables nor
clinicalpathological parametrs presented association with immunoexpression of

DNMT3B.

Molecular findings and survival of HNSSC patients

The mean survival of overall patients was 1021.5 days after the diagnosis.

Factors which impacted in survival were differently distributed among the groups. In

young patients no factor was associated with death. Considering both groups
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together, only TNM staging impacted in survival. However, in older patients, not only
TNM staging but also the absence of P16°P“N?A promoter methylation showed a

negative impact in the survival (Table 1V).
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Discussion

The factors which influence DNMTs expression in human tissues have not
been clearly determined (55). Recently, the role of ageing in DNA methylation was
reported in liver cells (56). On the other hand, methylation of tumor suppressor
genes, such as P16°P“N?A has been associated to HNSCC development (48;57;58).
So, the purpose of the current study was to investigate if there is a link between
DNMT3B C46359T polymorphism, DNMT3B immunoexpression, P16°P*N#A
methylation, clinical parameters and survival in HNSCC young patients. We observed
that the frequency of P16°PN?* methylation in young patients was not different from
older patients with HNSCC and in both groups most of the tumors presented this
epigenetic alteration (76%). Taken together, this data indicate that this alteration is a
common event in HNSCC development.

Although, P16°P¥N?A methylation in young patients was associated with family
history of cancer, it is important to consider the higher presence o family history of
cancer in young patients in the present study and larger scale study of the same
population (12). This could be a confounding factor.

In the present study we found association between P16°P*N?A methylation in
young patients and male gender. Because of the limited number of patients of female
gender, this data must be analyzed cautiously analyzed.

We observed that P16°P*N** methylation in older patients was significantly
associated with smoking habit. Smoking is an important factor associated with
methylation of genes related to cancer (58;59). 7-methylguanine (m7Gua) is a
biomarker of methylating agents presented in tobacco (60). Recent articles observed
that age and cigarette smoking were positively correlated with the urinary m7Gua
level (61). The urinary excretion of m7Gua was shown to be higher in smokers than
in non-smokers (62). Furthermore, the m7Gua level in human urine decreased after
smoking cessation (63). It is important to highlight that, in the current study, no
P16°PKN?* methylation was observed in non smokers. Considering these facts
together not only smoking but also aging could be important factors to DNA
methylation.

In recent vyears, several studies have demonstrated that genetic
polymorphisms are associated with susceptibility to, or protection from, cancer
development (35;64;65). Until now, 13 polymorphisms were describes in DNMT3B

gene in NCBI. Recently, it was demonstrated an increased risk of HNSCC
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development with the T allele of DNMT3B -149 polymorphism in oral cavity, pharynx
and larynx (35) but not in nasopharynx (34). In the present study we attempted to
verify the possible association between this polymorphism and early HNSCC
development. We did not observe association between DNMT3B polymorphic variant
and age. But, in the older patients group we found association between the higher
DNMT3B genotype (allele T) with an advance TNM staging, but no association was
found with survival. Although this finding suggests that polymorphisms might
influence cancer progression, there is long way to prove this association.

The polymorphisms may alter gene transcription and/or protein synthesis and
function. The immunoexpression of DNMT3B protein was not related to the genetic
polymorphisms in HNSCC samples studied. Moreover, this polymorphism did not
show association with P16“P*N** methylation. This may be explained by the fact that
others factors, such as HPV high-risk infection, may induce P16“®*NA methylation
(46;66). Furthermore, other DNMTs polymorphisms may be more relevant to this
epigenetic alteration.

Evidences suggest that there are differences in molecular mechanisms
between younger and older HNSCC patients (7;12). Absence of P16°P*NA
methylation was associated with low survival in older patients. Therefore, it can be
speculated that different epigenetic and genetic pathways may affect cancer
evolution and prognosis. Although we are just at the begging to understand this new
research field, HPV infection, for example, seems to impact on the prognosis of
HNSCC (67;68).

In conclusion, our data suggests that while genetic factors are more
importantly involved with P16P*N?A methylation in younger individuals with HNSCC,
environmental factors are more important for this epigenetic change in older patients.
Finally, the present study shows that P16“P*N?A methylation status has impact on the

prognosis of patients with HNSCC.
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Figure 1A - Methylation-specific PCR of p16°®"? gene. ‘M’ and ‘U’ represent primer sets specific to methylated and unmethylated
DNA, respectively. The P16°°"** promoter methylation status for methylated or unmethylated reactions was identified by fragment
of 150 and 151 bp, respectively. Samples 2 and 3 contain methylated DNA (M) indicative of the presence pl6 methylation.
Contrariwise, sample 4 shows the unmethylated status of p16 gene because of absence of methylated reaction (M). Lane 1: 100-bp
molecular marker.

Figure 1B - PCR-RFLP for genotyping of DNMT3B (C46359T) polymorphism. Lane 1: 100-bp molecular marker, lanes 2 and 4: CC
genotype, lane 3 and 7: CT genotype, lane 5 and 6: TT genotype.

Figure 1C - Positive immunostaining of DNMT3b in 400 x power magnification.
Figure 1D - Negative immunostaining of DNMT3b in 400 x power magnification.
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Tables

Table | - Primer sequences, PCR product and polymerase chain reaction thermal conditions

Primer sequences PCR References* PCR
product (bp) thermal conditions
1 x 95°C-5’
DNMT3B (C46358T) F 5-TGGCTACCAGGTCTCCTTGGCC-3' 230 Own design**  35x95°C-1' 68,4°C-1' 72°C-1’
1x72°C-10’

R 5-GGTAGCCGGGAACTCCACGG-3'

Methylated P16CDKN2A F 5-TTATTAGAGGGTGGGGCGGATCC-3' 150 Moreira at al., 2009 1 X 95°C-5'
35x95°C-1' 64°C-1'  72°C-1'
R 5-GACCCCGAACCGCGACCGTAA-3' 1x 72°C-10’
Unmethylated P16CDKN2A  F 5-TTATTAGAGGGTGGGGTGGATTGT-3’ 150 Moreira at al., 2009 1 x 95°C-5’
35x95°C-1' 64°C-1' 72°C-1’
R 5'-CAACCCCAAACCACAACCATAA-3’ 1x72°C-10’

* Reference utilized only to primer sequence

** |t was designed based on the GenBank reference sequence (accession n°.NG_007290), using the software “Annhyb”
(http://annhyb.free.fr) and Blast (www.ncbi.nlm.nih.gov/blast).
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Variables

All patients (%)

P16 methylation status

Younger patients (%)

P16 methylation status

Older patients (%)

P16 methylation status

Positive Negative

Positive Negative

Positive Negative

Gender
Male
Female
p-value

Family history of any cancer
Absent
Present
p-value

Smoking status
Smokers
Non-smokers
Ex-smokers
p-value

Alcohol consumption
Drinkers
Non-drinkers
Ex-drinkers
p-value

Anatomic Sites
Oral cavity
Oropharynx
Larynx
Hypopharynx
p-value

TNM Clinical Staging
Il
v
p-value

Tumor Size
T1/T2
T3/T4
p-value

Locoregional Metastais
Ausent
Present
p-value

WHO Gradation
|
1]
1l

p-value

53(89.8) 11 (68.7)
06 (10.2)  05(31.3)
0.035*

29(49.2)  10(62.5)
30(50.8) 06 (37.5)
0.343

47 (79.7) 13 (81.3)
0(0.0) 03 (18.7)
12 (20.3) 0 (0.0)
0.001*

37(627) 07 (43.8)

03 (5.1) 02 (12.4)

19 (322) 07 (43.8)
0.318

19 (32.2) 09 (56.2)

19 (32.2)  03(18.8)

13(22.0) 04 (25.0)

08 (13.6) 0 (0.0)
0.176

06 (10.2) 03 (18.8)
53(89.8)  13(81.2)
0.349

13 (22.0) 07 (43.8)
46(78.0) 09 (56.2)
0.081

21(356) 06 (37.5)
38(60.4) 10 (62.5)
0.888

17 (28.8) 02 (12.5)

18 (30.5) 06 (37.5)

24(40.7) 08 (50.0)
0.413

16 (94.1) 05 (62.5)
01(5.9)  03(37.5)
0.044*

05(29.4) 06 (75.0)
12 (70.6) 02 (25.0)
0.032*

14 (82.4) 07 (87.5)
0(0.0) 01 (12.5)
03 (17.6) 0(0.0)
0.169

12 (70.6) 03 (37.5)

01(5.9  01(125)

04 (235) 04 (50.0)
0.289

04 (235) 05 (62.5)

09 (52.9) 02 (25.0)

03(17.7)  01(12.5)

01 (5.9) 0 (0.0)
0.281

02(11.8)  01(12.5)
15(88.2) 07 (87.5)
0.958

04 (235) 04 (50.0)
13 (76.5) 04 (50.0)
0.186

05(29.4) 03 (37.5)
12 (70.6) 05 (62.5)
0.686

02(11.8) 02 (25.0)

09 (52.9) 03 (37.5)

06(35.3) 03 (37.5)
0.646

37(88.1) 06 (75.0)
05(11.9) 02 (25.0)
0.328

24 (57.1) 04 (50.0)
18 (42.9) 05 (50.0)
0.709

33(78.6) 06 (75.0)
0(0.0) 02 (25.0)
09 (21.4) 0(0.0)
0.002*

25(59.5) 04 (50.0)

02(4.8)  01(12.5)

15(35.7) 03 (37.5)
0.676

15(35.7) 04 (50.0)

10 (23.8) 01 (12.5)

10 (23.8) 03 (375

07(167)  0(0.0)
0.463

04(9.5)  02(25.0)
38(90.5) 06 (75.0)
0.217

09 (21.4) 03 (37.5)
33(78.6) 05 (62.5)
0.329

16 (38.1) 03 (37.5)
26 (61.9) 05 (62.5)
0.975

15 (35.7) 0 (0.0)

09 (21.4) 03 (37.5)

18 (42.9) 05 (62.5)
0.126
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All patients (%)

Younger patients (%)

Older patients (%)

Variables P16 methylation status P16 methylation status P16 methylation status
Positive Negative Positive Negative Positive Nega tive
Invasive Front Gradation
Score 4-8 05 (8.5) 0 (0.0) 01 (5.9) 0 (0.0) 04 (9.5) 0 (0.0)
Score >8 54 (91.5) 16 (100.0) 16 (94.1) 08 (100.0) 38(90.5) 08 (100.0)
p-value 0.288 0.489 0.363
DNMT3B genotype
cC 10(16.9) 03 (18.8) 03 (17.6) 02 (25.0) 07 (16.7) 01 (12.5)
CT 41 (69.5) 11 (68.8) 11 (64.8) 06 (75.0) 30(71.4) 05(62.5)
T 08 (13.6) 02 (12.5) 03 (17.6) 0 (0.0) 05(11.9) 02 (25.0)
p-value 0.983 0.440 0.615
Allele frequencies
C allele 51(86.4) 14 (87.5) 14 (82.4) 08 (100.0) 37(88.1) 06 (75.0)
T allele 08 (13.6) 02 (12.5) 03 (17.6) 0 (0.0) 05(11.9) 02 (25.0)
p-value 0.912 0.296 0.310
DMNT3B immunohistochemestry*
Mean Rank of positivity 37.90 28.9 12.81 10.14 25.31 20.44
p-value 0.133 0.384 0.368

In bold: significant p-value<0.05

* Analyzed by Kruskal-Wallis Test, the others analyzes were done with X? test.
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Table 1Il - DNMT3B genotype and their association with P16 “*<"**

features in case and control HNSCC

methylation and clinicopathological

All patients (%) Younger patientts (%) Older patients (%)
Variables CcC CT TT CcC CT TT CcC CT TT

Gender
Male 11 (84.6) 45(86.5) 08 (80.0) 05 (100.0) 13 (76.5) 03 (100.0) 06 (75.0) 32(91.4) 05 (71.4)
Female 02 (15.4) 07 (13.5) 02 (20.0) 0(0.0) 04(235) 0(0.0) 02 (25.0) 03 (8.6) 02 (28.6)
p-value 0.864 0.326 0.235

Family history of any cancer
Absent 05 (38.5) 28(53.8) 06 (60.0) 01 (20.0) 08 (47.1) 02 (66.7) 04 (50.0) 20 (57.1) 04 (57.1)
Present 08 (61.5) 24 (46.2) 04 (40.0) 04 (80.0) 09 (52.9) 01 (33.3) 04 (50.0) 15 (42.9) 03 (42.9)
p-value 0.527 0.395 0.933

Smoking status
Smokers 08 (61.5) 43 (82.7) 09 (90.0) 05 (100.0) 13 (76.5) 03 (100.0) 03(37.5) 30(85.7) 06 (85.7)
Non-smokers 01(7.7) 02(3.8) 0(0.0) 0(0.0) 01(5.9) 0 (0.0) 01(12.5) 01 (2.9) 0 (0.0)
Ex-smokers 04 (30.8) 07 (13.5) 01 (10.0) 0(0.0) 03(17.6) 0(0.0) 04 (15.0) 04 (11.4) 01 (14.3)
p-value 0.437 0.692 0.054

Alcohol consumption
Drinkers 05(38.5) 30 (57.7) 09 (90.0) 02 (40.0) 10(58.8) 03 (100.0) 03(37.5) 20(57.1) 06 (85.7)
Non-drinkers 01(7.7) 04(7.7)  0(0.0) 0(0.0) 02(11.8) 0(0.0) 01(12.5) 02 (5.7) 0 (0.0)
Ex-drinkers 07 (53.8) 18 (34.6) 01 (10.0) 03 (60.0) 05(29.4)  0(0.0) 04 (50.0) 13(37.1) 01 (14.3)
p-value 0.165 0.367 0.425

Anatomic Sites
Oral cavity 06 (46.1) 20 (38.5) 02 (20.0) 02 (40.0) 06 (35.2) 01(33.3) 04 (50.0) 14 (40.0) 01 (14.3)
Oropharynx 03(23.1) 17 (32.7) 02(20.0) 02 (40.0) 08 (47.1) 01(33.3) 01 (12.5) 09 (25.7) 01 (14.3)
Larynx 03(23.1) 09 (17.3) 05 (50.0) 01 (20.0) 02 (11.8) 01(33.3) 02 (25.0) 07 (20.0) 04 (57.1)
Hypopharynx 01(7.7) 06(11.5) 01(10.0) 0(0.0)0 01(5.9) 0(0.0) 01 (12.5) 05(14.3) 01 (14.3)
p-value 0.438 0.964 0.515

TNM Clinical Staging
1 03(23.1) 05(9.6) 01 (10.0) 0(0.0) 03(17.6) 0(0.0) 03(37.5) 02(5.7)  01(14.3)
nnv 10 (76.9) 47 (90.4) 09 (90.0) 05 (100.0) 14 (82.4) 03 (100.0) 05 (62.5) 33(94.3) 06 (85.7)
p-value 0.401 0.448 0.043*

Tumor Size
TUT2 07 (53.8) 12(23.1) 01 (10.0) 01(20.0) 07 (41.2)  0(0.0) 06 (75.0) 05(14.3) 01 (14.3)
T3/T4 06 (46.2) 40 (76.0) 09 (90.0) 04 (80.0) 10 (58.8 03 (100.0) 02 (25.0) 30(85.7) 06 (85.7)
p-value 0.036* 0.301 0.001*

Locoregional Metastasis
Absent 06 (46.2) 18 (34.6) 03 (30.0) 01 (20.0) 07 (41.2) 0 (0.0) 05 (62.5) 11(31.4) 03 (42.9)
Present 07 (53.8) 34 (65.4) 07 (70.0) 04 (80.0) 10 (58.8) 03 (100.0) 03 (37.5) 24 (68.6) 04 (57.1)
p-value 0.677 0.301 0.253

WHO Gradation
| 02 (15.4) 14 (26.9) 03 (30.0) 02 (40.0) 02 (11.8) 0 (0.0) 0(0.0) 12(34.3) 03 (42.9)
I 07 (53.8) 14 (26.9) 13(30.0) 03 (60.0) 07 (41.1) 02 (66.7) 05 (40.0) 07 (20.0) 01 (14.2)
1] 04 (30.8) 24 (46.2) 04 (40.0) 0(0.0) 08(47.1) 01(33.3) 05 (40.0) 16 (45.7) 03 (42.9)

p-value 0.461 0.250 0.214
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All patients (%)

Younger patientts (%)

Older patientts (%)

Variables
ccC CT T ccC CT T ccC CT T
Invasive Front Gradation
Score 4-8 01(7.7) 04(7.7)  0(0.0) 0(0.0) 01(5.9) 0 (0.0) 01(12.5) 03(8.6) 0 (0.0)
Score >8 12(92.3) 48(92.3) 10(100.0)  05(100.0) 16 (94.1) 03 (100.0) 07 (87.5) 32(91.4) 07 (100.0)
p-value 0.662 0.783 0.656
P16 Methylation Status
Positive 10(76.9) 41 (78.8) 08 (80.0) 03(60.0) 11(64.7) 03 (100.0) 07 (87.5) 30(85.7) 05 (71.4)
Negative 03(23.1) 11(21.2) 02(20.0) 02 (40.0) 06(35.3) 0(0.0) 01(125) 05(143) 02 (28.6)
p-value 0.983 0.440 0.615
DMNT3B
immunohistochemestry*
Mean Rank of positivity 29.14 37.54 35.85 14.5 11.91 9.7 13.64 26.25 26.86
p-value 0.472 0.584 0.084

In bold: significant p-value<0.05

* Analyzed by Kruskal-Wallis Test, the others analyzes were done with X? test.
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Table IV - Survival analyzed by Cox regression in the HNSCC patients with a follow-up of

0-2500 days
Variables All patients Young patients Older patients
95.0% ClI 95,0% ClI 95,0% CI

p value OR Lower  Upper p value OR Lower Upper p value OR  Lower  Upper
Age
> 45 years old Referent - - - - - - - -
<45 years old 0.115 1.822 0.864 3.844 - - - - - - - -
P16 Methylation
Positive Referent Referent Referent
Negative 0.274 1.482 0.733 2.996 0.088 0.268  0.059 1.217 0.001  7.832 2.796 21.940
DNMT3B genotype
cC Referent Referent Referent
CT 0.822 1.110 0.449 2.744 0438 1.991  0.350 11.336 0.973  0.980 0.297 3.233
TT 0.871 1.096 0.362 3.318 0.327 0.286  0.023 3.496 0.824 1.168 0.297  4.595
TMN
Early Referent Referent Referent
Late 0.029 5.022 1.175 21.470 0.985 NA 0.011 8.449 0.011 8.449 1.622  44.015
DNMT3B immunohistochemestry  0.753 1.141 0.501 2.597 0.583 0.666  0.156 2.848 0.079 2.623 0.894  7.696

In bold: significant p-value<0.05.

The term ‘referent’ is associated with categorical variables with a lower risk of developing the disease.

NA not aplicabe.
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This study evaluated 724 primary head and neck squamous cell carcinoma (HNSCC) in young and old
patients, with regard to clinical profile and immunohistochemical expression of p53 protein. Associations
among age, epidemiological and clinicopathological parameters, and survival analysis were evaluated.
HNSCC in young people occurred in 14.5% (median age 40.7 years; male-to-female ratio 5.9:1). A statis-
tical association was demonstrated between age and family history of cancer, and between age and ana-
tomical site. Among older patients, a higher presence of disease was noted in posterior sites. Expression
of p53 was found in 71.7% of the samples and a higher expression was noted in lesions of young patients.
Survival analysis showed that the age parameter is not a reliable prognostic factor for HNSCC. Among
young patients, cervical metastasis was associated with worse survival. The presence of a family history

Keywords:
Squamous cell carcinoma
Head and neck

Epidemiology

Young people of cancer in young patients could indicate genetic susceptibility and molecular disturbances in the p53
Risk factors pathway in HNSCC of young and older patients seem to be distinct.

p53 Protein © 2008 Elsevier Ltd. All rights reserved.
Immunohistochemical

Prognostic

Introduction patients, but an increase has recently been recognized.®® It is un-

Head and neck squamous cell carcinoma is a disease associated
with major morbidity and mortality and represents a major world-
wide public health problem in many countries, including Brazil."?
The incidence of the disease varies according to geographic area
and social and economic patterns.?

Head and neck squamous cell carcinoma (HNSCC) arises as a
consequence of multiple molecular events induced by the effects
of various carcinogens from habits such as tobacco and alcohol
use, influenced by other environmental factors against a back-
ground of inherited resistance or susceptibility.” Genetic influences
on HNSCC have been found in certain cases, but the components
are not yet entirely clear,*”

The HNSCC is rare in patients under the age of 45 years, being
primarily a disease that occurs in males in their sixth and seventh
decades.® Recent studies have observed an increased incidence of
HNSCC in the younger population in several countries of the
world.%7 It was estimated that about 3% of HNSCC occur in young

* Corresponding author. Address: Departamento de Odontelogia, Campus Uni-
versitirio Darcy Ribeiro, Universidade Estadual de Montes Claros — Unimontes, Av.
Dr. Rui Braga, s/n. Vila Mauricéia, Montes Claros - MG, Brazil. Tel: +51 21 38
32248327; fax: +55 21 38 32245396.

E-mail address: ambpatologi@gmail.com (AM.B. De Paula).

1368-8375/5 - see front matter @ 2008 Elsevier Ltd. All rights reserved.
doi:10.1016/j.oraloncology 2008.11.015

clear why some people developed HNSCC at a young age and the
pathogenesis of the disease in this group of patients has not yet been
elucidated. The initial studies demonstrated that HNSCC in young
patients have a poor prognosis, comparable to that for tumors in
older patients, which suggests that they represent a more aggres-
sive form of the disease.? Tobacco and alcohol, which are the most
recognized extrinsic etiological agents for HNSCC in older patients,
were not so prevalent and thus may not contribute to head and neck
carcinogenesis in young patients,®'®"" suggesting that HNSCC in
young people could have distinct molecular mechanisms,* 1912
The aim of the present retrospective, case control study was to
delineate the epidemiological risk factors and outcome of young pa-
tients with HNSCC in a Brazilian sample, and compare them with
those of HNSCC cases in older patients. Moreover, we attempted to
evaluate whether p53 protein expressionis age-dependent in HNSCC.

Patients and methods
Patients

The study group was a series of 724 fully reviewed cases of pri-
mary HNSCC that had been confirmed histologically in patients

Oncol (2009), doi:10.1016/j.oraloncology.2008.11.015

Please cite this article in press as: De Paula AMB et al. Analysis of 724 cases of primary head and neck squamous cell carcinoma .., Oral




75

2 AM.B. De Paula et al./Oral Oncology xxx (2009} xxx-xxx

Figure 1 Strong nuclear immunostaining of p53 protein in islands of the invasive
front of HNSCC (LSAB/DAB. Original magnification of =100).

who were treated between 1998 and 2006, in head and neck sur-
gery public services in Montes Claros city, Minas Gerais state, Bra-
zil (Fig. 1). The exclusive protocol for the majority of patients
included surgical resection together with postoperative radiother-
apy. The health records of these patients were retrieved and demo-
graphic, social, clinical, and outcome data were analyzed. The
group of young patients consisted of subjects who were aged
45 years or less. Ethical approval for this study was obtained from
the local ethics committees (Unimontes/COEP, 167/2005).

Clinical staging and anatomical site

All patients were staged according to the UICC TNM Classifica-
tion of Malignant Tumors (1997)."* HNSCC was classified accord-
ing to the primary site as described in the International
Classification of Diseases (ICD-10) for Oncology. The anatomical
sites reviewed in this study included: (1) mouth and perioral
region (C00, CO1, CO2, C04, CO5, C06.0, C06.2); (2) oropharynx
(C09-C10); and (3) hypopharynx-Larynx (C12, C13, C32). Lesions
located in the oral cavity were considered as the anterior group
and those located in the oropharynx-hypopharynx-larynx as the
posterior group.

Definitions of terms used for alcohol drinking and tobacco habits,
familial history of cancer, and ethnicity

The habit of drinking and the average overall daily drink intake
of alcohol, beer and cachaga, a very popular and inexpensive sugar
cane spirit with a 35-45% ethyl alcohol content, were investigated.
A can of light beer (i.e, 330 ml) or a drink of cachaga (i.e., 40 ml)
contains 12 g of ethanol. Patients were classified as "ever” drinkers
if they had had at least 12 drinks (120 g of ethanol) over the previ-
ous 12 months and as “never” drinkers if they had not consumed at
least 12 drinks in their life. The alcohol-drinking habit was classi-
fied as moderate or heavy drinking. Heavy drinking was defined as
a pattern of drinking that is often defined in terms of exceeding a
certain daily volume (e.g., three drinks/day), or quantity per occa-
sion (e.g., five drinks on an occasion, at least once a week), or daily
drinking.

The tobacco habit and the average daily consumption of ciga-
rettes were investigated. Only those patients who had never
smoked were considered non-smokers. Ex-drinkers and ex-smok-
ers were subjects who had abstained from any type of drinking
and smoking for at least one year. In some situations, patients
who were smokers/ex-smokers and drinkers and ex-drinkers were
grouped together.

All patients were asked about the occurrence of cancerin a first-
degree relative. The term cancer was defined using the WHO defi-
nition of “an uncontrolled growth and spread of cells that may af-
fect almost any tissue of the body". Although, ethnicity could not
be truly established in Brazilian people,' all the subjects were
classified as white and non-white.

Immunohistochemistry method

After the histopathological analysis of all tumors, 106 cases
were selected. Both groups (younger and older) were matched
according to sex, alcohol and tobacco habits, and TNM stage. The
primary antibody against p53 protein (mouse monoclonal anti-
p53, clone DO7, Novocastra Lab., Newcastle, UK) was detected by
the LSAB kit (DAKO, Denmark). Negative controls were performed
by replacing the primary antibody with phosphate-buffered saline.
A biopsy sample of HNSCC that was previously shown to be p53-
positive was used as a positive control. Only cells that presented
nuclear brown-colored staining in neoplastic cells were considered
positive, regardless of the staining intensity. Positive p53 expres-
sion was defined when more than 10% of cells stained positively.'®

Statistical analysis

The possible associations among epidemiological and clinico-
pathological parameters and age-dependent groups were exam-
ined using the X? test with Fisher's exact test. Statistical analysis
showing confidence interval above 95% (p < 0.05) was considered
significant. The results of Kaplan-Meier analysis were compared
using the log-rank test. Variables with p < 0.25 alongside age were
included in the Cox proportional hazards regression to estimate
predictive factors of crude survival. The model was adjusted to
the best significance. The variables examined were those recorded
at the time of diagnosis. The term referent is associated with cate-
gorical variables with a lower risk of developing the disease,
according to the literature. The records of each patient were re-
viewed, considering the same parameters, for 0-3550 days (includ-
ing censored patients) and for 0-1095 days (without including
censored patients). All statistical analyses were performed with
the statistical pack SPSS® (SPSS Inc., Chicago, IL, USA), version
13.0 for Windows®,

Results

The male-to-female ratio was 5.9:1 with a mean age of
59.64 years (ranging from 21 to 92 years). Table 1 shows the dis-
tribution of the HNSCC cases according to the anatomical site.
There were 105 (14.5%) patients who were under 45 years. In this
group, the male-to-female ratio was 6:1 and the mean age was
40.7 years (range 21-45 years). In the older group, the male-to-fe-
male ratio was 5.9:1 and the mean age was 62.9 years (range 46-
92 years).

Table 2 shows the comparative analysis of the epidemiological
data, risk factors, and clinical data between young and old patients.
The distribution of patients according to gender, ethnicity, TNM, T
and N parameters, symptoms, and tobacco and alcohol-drinking
habits were similar (p>0.05). A significant association between
age and family history of cancer, and between age and anatomical
site parameters (p < 0.05) was observed. In the young population, a
higher occurrence of family history of cancer was observed. In the
older group, a higher presence of disease was noted in the posterior
areas of the head and neck (Table 2). The expression of p53 in
HNSCC was found in 71.7% of all samples (Fig. 1). A significantly
higher expression of p53 was found in squamous cell carcinoma
samples of young patients (p < 0.05) (Table 2).
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Table 1 Table 2
Distribution of HNSCC samples according anatomical site, Distribution and analysis of epidemiological, risk factors, clinical parameters, and p53
- - expression in the HNSCC, according to age.
Anatomical site All n (%) Young n (%) Older n (%)
Oral cavity 242 (33.4) 46 (43.8) 196 (31.8) Variables Alln (%) Young n (%) Older n (%) p value
Tongue (oral) 88 (36.4) 22 (47.8) 66 (33.7) Gender
Palate (hard and anterior soft) 17 (7.0) 2(4.3) 15 (7.6) Female 104 (14.4) 15(14.3) 89 (14.4) 0.56
Gum 9(3.7) 1(22) 8(4.1) Male 620 (85.6)  90(85.7) 530 (85.6)
Retromolar trigone 22(9.1) 2(43) 20{10.2) Ethnicity
Upper lip 5 (2.1) 1(22) 4(2.0) ;
Wi san  ms ML mee mme e o
Mucosa buccal 8 (3.3) 0(0) 8(4.1)
Floor of mouth 63 (26.0) 12 (26.1) 51 (26.0) e i gy
Oropharynx 223 (30.8) 31(29.5) 192 (31.0) Absent 449 (62.0) 46 (43.8) 403 (65.1) 0.00°
Tongue (base) 99 (44.4) 13 (42.0) 86 (44.8) Present 275 (38.0) 59 (56.2) 216 (34.9)
Palate soft (posterior) 47 (21.1) 5(16.1) 42 (21.9) Symptoms
I:,T.i:s firis el pAlkie)) 3“(#2;}2} é'{é?s‘s) :3(2{212}‘4} Absent 27(3.7) 4(3.8) 23(37) 0.06
e 6 (27) 2(64) a21) Present 697 (96.3) 100 (96.2) 597 (96.3)
Anterior wall 13 (5.8) 0(0) 13 (6.7) Anatomical site .
Hypopharynx—larynx 259 (35.8) 28 (26.6) 231 (37.2) ‘:::f;::r i;i }ggéi :g }:ggi 32 {2;3 O
Piriform sinus 51(19.7) 10 (35.7) 41 (17.8) ’ -
Cricoid posterior area 4 (1.5) 0(0) 4(1.7) T parameter
Posterior pharynx 15(5.8) 2(7.1) 13 (5.6) T1T2 212(293)  32(305) 180(29.1) 0.42
larynx 189 (73.0) 16 (57.2) 173 (74.9) T3(T4 512 (70.7) 73 (69.5) 439 (70.9)
All 724 (100%) 105 (14.5%) 619 (85.5%) N parameter
NO 314(43.4)  40(38.1) 274 (44.3) 0.14
N1.N2.N3 410 (56.6) 65 (61.9) 345 (55.7)
. TNM
Follqw—up rfmged from 0 to 355[] days Fmedmn 498.5 days). i 138 (19.1)  22(21.0) 116 (187) 0.33
Curves illustrating the rate of survival according to the age param- v 586 (80.9) 33 (79.0) 503 (81.3)
eter in 1095 and 3550 days are shown in Fig. 2 (A and B, respec- Tobacco habit
tively). The Cox regression showed that cervical metastasis (OR Ever 663 (91.6) 94 (89.5) 569 (91.9) 0.26
2.336 and OR 2.150 for 1095 and 3550 days of follow-up, respec- Never 61(8.4) 11(105) 50 (8.1)
tively) and TNM (OR 3.214 and OR 3.770 for 1095 and 3550 days Quantity tobacco
of follow-up) parameters were associated with a worse survival, <10 Gigarettes/day 284 (56.0) 48 (57.8) 236(55.7) 0.40
For older patients, cervical metastasis (OR 2.115 and OR 1,784 for ~ >10 Cigarettesjday ZEELm, D) [EEUE S
1095 and 3550 days of follow-up) and TNM (OR 3.699 and OR Alcohol drink habit
4.499 for 1095 and 3550 days of follow-up) parameters were asso-  Ever DR Bk SR TED
; . . . . Never 98 (13.5) 12 (11.4) 86 (13.9)
ciated with worse survival. Among young patients, only the cervi-
cal metastasis parameter was associated with worse survival (OR &";’C‘lk”frlﬂde NEiEEs) e e 054
lerately . . . .
3.'4?1 and OR 4.329 for 1095 and 3550 days of follow-up, respec- Heavy 282 (70.5) 50 (70.4) 232 (70.9)
tively) (Tables 3 and 4). )
p53 Expression
Positive 76 (71.7) 41 (80.4) 35 (63.6) 0.04"
Discussion Negative 30(28.3) 10 (19.6) 20(36.4)

Smoking and alcohol-drinking habits are very common in Brazil
and are frequently associated with unfavorable socio-economic
conditions. These habits occur at an early age among the Brazilian
population,'®'” Interestingly, Brazil has the highest per capita con-
sumption of tobacco and alcohol among all the countries in Latin
America.'”"'? Most of the knowledge on the traditional risk factors
in HNSCC, tobacco, and alcohol, relate to middle aged and elderly
populations®® and these factors have similar effects on various
head and neck subsites. However, the carcinogenic action may be
somewhat weaker or stronger depending on the anatomical site.
A growing amount of evidence demonstrates the expressive contri-
bution of these habits to HNSCC development among young sub-
jects.'®21 In this study, we found similar evidence. An interesting
aspect refers to the possibly short time span it takes for tobacco
and alcohol to exert a detrimental effect on head and neck carcino-
genesis in young patients,®?? especially if we consider that the la-
tency between carcinogen exposure and the appearance of
malignancy may be as long as 25 years.®® However, the analysis
of our results showed that the majority of young patients had a
long history of tobacco and alcohol consumption. Although, some
studies report a possible lack of association between these risk fac-
tors and HNSCC in young patients* other potential factors have
been intensively investigated.'™'”?%* Of interest, the role of hu-
man papillomavirus (HPV) infection in HNSCC has gained signifi-

All values were calculated using the X test. n.s.: not significant,
* Results statistically significant.

cant attention, whereby the oropharynx in particular has been
appointed as the site most frequently associated with HPV infec-
tion.?®%7 Some interesting studies have shown that patients with
HPV-positive HNSCC tend to be younger than HPV-negative HNSCC
patients.?-3? The recent development of HPV vaccines is an impor-
tant step toward decreasing the risk of HPV infection in young
adults and subsequently the risk of developing HPV-related malig-
nancies such as HNSCC.*®

In this study, a late TNM stage during diagnosis was noted for
young and older patients. Although, screening for premalignant le-
sions and early HNSCC has been part of the curriculum of the den-
tal schools in Brazil, there are complex barriers before patient
referral for treatment. The social inequalities among geographic re-
gions and population groups are striking and access to diagnosis
and treatment can be very difficult in some areas and for specific
groups.'” An expressive incidence of disease in the posterior region
of the head and neclk of older patients could indicate express neg-
ligence on the part of these individuals by not seeking health ser-
vices for routine examinations, Additionally, it is very complex for
all patients to examine themselves and to identify lesions in sites
of difficult visualization, even in sites such as the floor of the
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Figure 2 Survival in patients with HNSCC according to age after 1095 (A) and 3550 (B) days. The difference between the two groups was evaluated by the log-rank test and
the differences were not statistically significant.

Table 3
Cox regression analyses in the HNSCC patients with a follow-up of 1095 days, without censored cases.
Variables 95% Cl

All patients Young patients Older patients

n OR Lower Upper pvalue n OR Lower  Upper p value n OR Lower  Upper p value
Gender
Female 32 Referent 5 Referent 27 Referent
Male 190 1.182  0.650 2151 0.584 32 3337 0388 28688 0272 154 1.034 0.549 1.945 0918
Age
Older 181 Referent - - - - = = = = - -
Young 41 0.871 .561 1.351 0.536 - - - - - - - - - -
Alcohol drink habit
Never 23 Referent = = = = = 20 Referent
Ever 199 3448 0761 1.620 0211 - - - - - 161 1730 0.764 3917 0.188
Skin color
Non-white - - - - 23 Referent - - - - -
White = = = = 14 0736 0293 1.845 0.513 = = = = =
Family history of cancer
Absent - - - - - - - - - 233 Referent
Present - - - - - - - - - 158 1253 0.854 1.839 0.249
Anatormical site
Anterior 75 Referent 16 Referent 58 Referent
Posterior 147 1399 955 2,051 0.085 21 1.645 0.657 4.120 0.288 123 1359 0.881 2,098 0.166
T parameter
T1/T2 G8 Referent 09 Referent 59 Referent
T3/T4 154 1.061 655 1.718 0.810 28 1.013 0267 3.840 0.984 122 0981 0.579 1.660 0.942
N parameter
NO 92 Referent . 12 Referent . 80 Referent .
N1.N2.N3 130 2336 1.525 3.579 0.000 25 347 1.000 12,047  0.050 101 2115 1334 3.354 0.001
TNM
Ijn 36 Referent . 05 Referent 30 Referent .
v 186 3214 1.225 8.436 0018 32 NA 151 3699 1.278 10.706  0.016

OR: odds ratio; CI: confidence interval; n: total number. The model was fitted to the best-fit model.

" Results statistically

significant.

mouth. Still, a lower standard of care by professionals in analyzing

these areas can aggravate this situation. The late diagnosis of

HNSCC will usually result in a worse outcome for patients with

the

disease.”828-30 n

the

current

study, however,

the

anatomical site parameter did not show any association with

survival,

A consistent amount of evidence suggests that some molecular
alterations might be associated with onset, development, and clin-
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Table 4
Cox regression analyses in the HNSCC patients with a follow-up of 3550 days, with censored cases.
Variables 95%Cl

All patients Young patients Older patients

n OR Lower  Upper pvalue n OR Lower  Upper p value n OR Lower  Upper p value
Gender
Female 62 Referent 10 Referent - - - - -
Male 402 1137 0622 2,078 0.676 63 3977 0438 36.084 0220 - - - - -
Age
Older 391 Referent - - - - - - - - - -
Young 73 1182 0.761 1.836 0457 = = = = = = = = = =
Alcohol drink habit
Never 54 Referent - - - - - 48 Referent
Ever 410 1412 067 2978 0.365 = = = = = 343 1465 0701 3.062 0.343
Family history of cancer
Absent = = = = = = = = = = 233 Referent
Present - - - - - - - - - - 158 1253 0854 1.839 0.249
Anatomical site
Anterior 156  Referent 34  Referent 121 Referent
Posterior 308 1268 0.864 1.862 0.225 39 1913 0795 4.601 0.147 270 1229 0797 1.895 0.351
T parameter
T1{T2 148 Referent 21 Referent 128 Referent
T3/T4 316 1122  0.696 1.810 0.637 52 1.006 0290 3.486 0993 263 1.021 0.52 1.712 0.937
N parameter
NO 207 Referent . 26 Referent . 182 Referent .
N1.N2.N3 257 2150 1399 3303 0.000 47 4329 1318 14226 0016 209 1.784 1.118 2.847 0.015
TNM
Iy 94 Referent . 15 Referent 79 Referent .
v 370 3770 1.424 9.985 0.008 58  2.741 0.290 25873 0379 312 4499 1531 13.223  0.006

OR: odds ratio; Cl: confidence interval; n: total number. The model was fitted to the best-fit model.

" Results statistically significant.

ical behavior of HNSCC,® and seem to contribute to the disease in
older and young patients similarly.”"*"*? Molecular alterations at
the p53 gene have been documented as being the most frequent
genetic alteration observed in carcinomas.* A previous study sug-
gested the absence of p53 alteration in HNSCC of young patients.
We identified higher p53 protein expression in samples of HNSCC
in young patients. As young and older patients had similar risk pat-
terns (tobacco and alcohol use), and these habits are known to be
strongly correlated with alterations in the p53 gene,**~® our re-
sults suggest distinct molecular abnormalities in the p53 pathway
in HNSCC of young and older patients. Molecular studies are
needed to further confirm this assumption.

In a comprehensive review, Liewellyn et al.® suggested that only
a small proportion of individuals exposed to potential carcinogens
might develop the disease and that intrinsic susceptibility to this
environmental exposure might play a role in head and neck cancer.
Moreover, the onset of HNSCC at an early age represents a relevant
indicator of hereditary cancer.*” Similar to other works,*”*® our re-
sults showed a higher occurrence of cancer in the first-degree rel-
atives of young patients. Inherited p53 mutations in some families
underlie some cases of HNSCC.>*? Further studies are necessary to
clarify the participation of disturbances in the p53 pathway as pro-
moters of inherited genomic instability in HNSCC of young
patients,

Survival trends for HNSCC have shown little change during the
last few decades worldwide.*' Several conflicts may arise while
discussing whether age determines the outcome in patients with
HNSCC.”?73840 In the current study, younger and older groups
had similar results for gender, race, and TNM, which make the re-
sults strictly related to age. Our results showed that the age param-
eter is not an indicator of aggressiveness of HNSCC in young
people. Among the variables used for survival analysis in this
study, just the TNM and N parameters significantly affected sur-
vival in a proportional hazards model. Among young patients, the

N parameter was the only predictor of survival. The participation
of these parameters as predictors of survival in HNSCC has already
been reported in other studies.”®4? The adequate performance of
treatment in patients with primary HNSCC could impact signifi-
cantly on outcome. An aggressive primary treatment of HNSCC
with an appropriate regional lymphadenectomy, may be used for
all patients, independent of age, and, thus, the mortality rate could
be potentially reduced.

In conclusion, despite the lower incidence of HNSCC in young
people, relevant clinical parameters and traditional risk factors
for disease showed a similar profile to that of older patients. Higher
p53 expression in samples of young patients and a higher number
of individuals with a family history of cancer suggests that genetic
disturbance of the p53 pathway might have be significantly in-
volved in the early presentation of the disease, even if alcohol
and/or tobacco use also plays a role. Analysis of relative survival
suggested that age was not an independent predictor of survival
in HNSCC in young people.
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5 CONSIDERACOES FINAIS

E sabidamente estabelecida a grande influéncia de alteracGes genéticas e
agentes ambientais no carcinoma epidermoide da regido de cabeca e pescoco.
Estudos tém enfatizado as modificacdes epigenéticas como fatores relevantes no
mecanismo da doenca, podendo levar a alteracbes de novo ou agir como
precipitador de alteracdes genéticas. No entanto, ndo h4 um conhecimento preciso
da importancia dos fatores genéticos, epigenéticos e ambientais, em relacdo a
diferentes faixas etarias de acometimento, tendo em vista o crescente aumento da
incidéncia em adultos jovens. Polimorfismos genéticos e metilacdo de genes
envolvidos no controle do ciclo celular podem estar associados ao desenvolvimento
e risco para o cancer de cabeca e pescoco. Nesse estudo, buscou-se verificar a
associacdo entre o polimorfismo DNMT3B (C46359T), metilacdo do gene P16°PN?A,
idade e demais parametros clinico-patolégicos da doenca. Embora n&do tenha sido
identificada associagao significativa entre os parametros moleculares, sugere-se, em
conformidade com outros estudos, que fatores diversos podem ter influéncia na
carcinogénese, talvez, exercendo efeitos distintos em relagdo a idade. Cogita-se,
ainda, a hipotese de que outros polimorfismos no mesmo gene, jA descritos
anteriormente, possam estar associados a diferentes padrdes de metilagdo do gene
P16“P*N?A além da influéncia de fatores exdgenos importantes, como o tabagismo e
as infeccgdes pelo virus HPV, cuja manifestacdo tem sido cada vez mais precoce.

Verificou-se, nesse estudo, que o polimorfismo DMNT3B (C34659T) ou a

metilacdo do gene P16°PN*A

, em analises isoladas, mostrou um impacto em
diferentes parametros clinico-patologicos, principalmente em relacdo tabagismo,

histérico de cancer na familia e estadiamento clinico da lesdo. Tendo em vista a
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complexidade da doenca e a necessidade de um maior entendimento dos
mecanismos envolvidos em diferentes faixas etarias, mais estudos sdo necessarios
para investigar se o cancer de cabeca e pescoco, especialmente em adultos jovens,
envolve aspectos distintos, tanto em sua etiopatogénese como no comportamento

bioldgico.
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UNIVERSIDADE ESTADUAL DE MONTES CLAROS
COMITE DE ETICA Unimontes
PARECER CONSUBSTANCIADO

Montes Claros, 06 de julho de 2008.

Processo N. ° 1085

Titulo do Projeto: Estudo da associacéiio do polimorfismo DNMT3B (C46359T) com a
metilaciio do gene p16CDKN2 no carcinoma epiderméide de cabega e pescogo em
individuos jovens e clissicos

Coordenador: Prof. André Luiz Sena Guimaries

Relatora: Profa. Vera Lucia Mendes Trabbold.

Historico

O Carcinoma Epidermoide € a neoplasia maligna de células epiteliais que mais acomete a
cavidade bucal, em diferentes sitios anatomicos. E uma doenga multifatorial, sendo sua
etiopatogénese relacionada a disturbios genéticos, moleculares e ambientais. O valor
progndstico de varios marcadores biologicos tumorais em céncer de cabe¢a e pescogo tem
sido pesquisado, destacando-se a investigagdo de marcadores de proliferagfio celular,
oncoproteinas, proto-oncogenes e genes supressores de tumor. A metilagdo do DNA € um
fendmeno epigenético decorrente da adi¢ao do radical metil (CH3) em regides especificas
do DNA contendo, predominantemente, citosinas. Esse processo desempenha fungio
importante na estabilidade estrutural da cromatina, modula¢iio da expressdo génica e
desenvolvimento embriondrio. No entanto, o0 mecanismo da metilagdo pode estar envolvido

tanto na causa como na conseqiiéncia do processo carcinogénico. O universo do presente:
estudo consiste no conjunto de 75 espécimes de bidpsias excisionais de carcinoma
epidermdide de cavidade bucal de pacientes com diferentes estadiamentos clinicos
definidos (TNM). Estes serdo provenientes de centros cirirgicos particulares e hospitais da
rede publica e privada de Montes Claros - MG. O presente estudo nio apresenta nenhum
risco aos participantes do estudo uma vez que utiliza material dos arquivos de parafina.
Mérito

Embora haja um grande namero de trabalhos cientificos sobre o emprego de
imunomarcadores em lesdes de carcinoma epidermoide de cavidade bucal, pouco se sabe
sobre o valor progndstico de eventos moleculares na doenca. Nesse contexto, destaca-se a
ocorréncia polimorfismos genéticos, alteragbes epigendticas, além da expressio
imunoistoquimica de genes supressores de tumor, como fatores intrinsicamente
relacionados & etiopatogénese do carcinoma epiderméide. O presente estudo busca avaliar
uma possivel associagdo do polimorfismo DNMT3B (C46359T) com hipermetilagdo do
gene pl 6CDKN2 e sua expressio imunoistoquimica no carcinoma epidermoéide de cavidade
bucal, relacionando aos fatores clinicopatoldgicos da doenga (tamanho da lesdo, metastases
regionais, recorréncia loco-regional e taxa de sobrevida).

Parecer

O Comité de Etica da Unimontes analisou o processo 1085, e entende que o mesmo estd
completo e dentro das normas do Comité ¢ das Resolugdes do Conselho Nacional da
Satde/Ministério da Saude. Sendo assim, somos pela APROVACAO do projeto de
pesquisa.

Prof*. Viinia Silva Vilas Boas Vieira Lopes
Presidente do Comité de Etica em Pesquisa da Unimontes
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ANEXO I

Termo de Autorizagao - Instituto de Patologia do No  rte de Minas - Montes Claros/MG

Declaracao

Em virtude da fundamental importancia da realizacao de pesquisas
relacionadas ao cancer de cabeca e pescoco, o Instituto de Patologia do
Norte de Minas - Montes Claros/MG estabeleceu uma parceria com o
Laboratorio de Pesquisa em Saude da Universidade Estadual de Montes
Claros/MG cedendo, a titulo de empréstimo, amostras de biopsias de
lesdes de Carcinoma epidermdide de cabeca e pescoco, em blocos de
parafina, para fins de pesquisas, regidas por critérios éticos e legais.

Dessa forma, declaro para devidos fins de pesquisa, que este
instituto autoriza a coleta de materiais dessa natureza para realizacao de
projetos de pesquisa sob coordenacao, em especial, do Dr. Alfredo

Mauricio Batista de Paula e Dr. André Luiz Sena Guimaraes.

Montes Claros, 01 de Setembro de 2008.

ok Yo DN e

/<] N 7

José Quaresm:—:\ da Costa Neto e Edson da Silva Gusmao

Instituto Norte Mineiro de Patologia - Montes Claros/Minas Gerais
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APENDICE

APENDICE |

Desenho dos primers DNMT3B

A sequéncia de nucleotideos correspondente ao primer DNMT3B R foi baseado em Shen et
al., 2002. A sequéncia DNMT3B F foi desenhada com base na sequéncia de nucleotideos
disponivel no Banco de Genes do Centro Nacional para Informacdo em Biotecnologia
(NCBYI), utilizando o] software “Annhyb” (http://annhyb.free.fr) e Blast
(www.ncbi.nlm.nih.gov/blast). Esta ultima analise confirmou a especificidade da sequéncia

de oligonucleotideos desenhada.

PCR product from polimorfism (February 18, 2009 2 0:10)

Rev

found oligo score: 100
sense: -

position: 361 - 380

query: CCGTGGAGTTCCCGGCTACC

[T
target: CCGTGGAGTTCCCGGCTACC

Oligol

found oligo score: 100
sense: +

position: 151 - 172

query: TGGCTACCAGGTCTCCTTGGCC

[T
target: TGGCTACCAGGTCTCCTTGGCC

PCR product:
Length: 230 bp
GC%: 62.61
Tm (50 mM Na+): 83.4 °C

BInl Restriction Enzime - C/T

PCR Product 230bp
Restriction 172 +58
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Baixar livros de Literatura

Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matematica

Baixar livros de Medicina

Baixar livros de Medicina Veterinaria
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC

Baixar livros Multidisciplinar

Baixar livros de Musica

Baixar livros de Psicologia

Baixar livros de Quimica

Baixar livros de Saude Coletiva
Baixar livros de Servico Social
Baixar livros de Sociologia

Baixar livros de Teologia

Baixar livros de Trabalho

Baixar livros de Turismo
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