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Resumo

Objetivo: Investigar a associa¢gdo dos polimorfismos no gene NANOG com a leucoplasia bucal.
Materiais e métodos: Pesquisa de caso-controle. A amostra foi constituida por 68 casos de
leucoplasia bucal e 21 de mucosa bucal normal (controle), submetidos a genotipagem dos
polimorfismos tagSNPs: rs877716 e rs10845877 no gene NANOG, por meio da Reacdo em Cadeia
da Polimerase (PCR) em tempo real. Os testes estatisticos utilizados foram Qui—quadrado de
Pearson e Exato de Fisher, com significancia de 5%. Resultados: Para o modelo genético
dominante para o alelo G do rs877716, os genétipos AG+GG revelaram frequéncia aumentada no
grupo leucoplasia bucal quando comparado ao controle (75,4 e 50% respectivamente) (p=0,031).
Este gendtipo apresentou 3,063 vezes chances de leucoplasia bucal comparado com o AA. No
modelo genético alélico, para o0 rs10845877, o alelo C apresentou-se mais frequente em leucoplasia
quando comparado ao controle (25 e 7,5% respectivamente) (p=0,01). Nos demais modelos
genéticos ndo houve associacéo. Concluséo: Os polimorfismos no gene NANOG estéo associados
com a leucoplasia bucal.

Palavras-chave: Polimorfismo Genético. NANOG. Células tronco embrionarias. Leucoplasia, oral.




Introducéo

O carcinoma de células escamosas de boca € uma neoplasia maligna
epitelial que esta entre os dez canceres mais comuns no mundo (Rivera, 2015),
apresentando incidéncia global de 300 mil casos, com mais de 145 mil mortes em
2012 (Ferlay et al, 2015). No Brasil, ocorreram 5.898 mortes por cancer de boca
em 2015, com uma incidéncia de diagnosticos da doenca, para 2018-2019,
estimada em 14.700 casos para cada ano do biénio (Instituto Nacional De Cancer
José Alencar Gomes Da Silva, 2017). Além disso, o tratamento apresenta altos
custos e o paciente apresenta diferentes condi¢cfes associadas, como dor, inanicao
e agravos na fungéo da fala (Rivera, 2015), que remetem a reflexdes importantes
no ambito da ciéncia e Saude Publica em todo o mundo.

O carcinoma de células escamosas de boca pode ter origem nas desordens
bucais potencialmente malignas, e a leucoplasia bucal é a mais frequente destas
desordens (Awadallah et al, 2018), sendo “um termo clinico usado para descrever
placas brancas de risco questionavel, uma vez que outras condi¢cfes especificas e
outras desordens bucais potencialmente malignas tenham sido descartadas” (El-
Naggar; Adel, 2017). As leucoplasias bucais podem ser causadas pelo uso de
tabaco, alcool e betel quid, resultando em evolucao sequencial da desordem. Tem
sido reportado uma taxa de transformacéo maligna de leucoplasia de 3,5% (0,13%
e 34,0%), sendo que a idade mais avancada, sexo feminino, lesdo clinicamente
ndao homogénea e grau de displasia foram considerados fatores de risco para a
transformacado (Warnakulasuriya; Ariyawardana, 2016). Fatores ambientais e
genéticos podem aumentar o risco do desenvolvimento da doenca, considerando
gque a progressdo para a transformacdo maligna, envolve diferentes eventos
celulares e genéticos complexos que levam a um acumulo e progressdo de
mutacBes moleculares (Awadallah et al, 2018).

O padrédo ouro para determinar risco de transformacdo maligna da
leucoplasia bucal é a andlise histol6gica da gradacéo da displasia epitelial. Esta,
entretanto, apresenta-se subjetiva diante da variabilidade entre os examinadores
(Warnakulasuriya et al, 2008), sendo necessarias as investigacbes de
biomarcadores bioldgicos para determinacdo de risco. Portanto, a compreensao

da suscetibilidade genética a leucoplasia bucal poderia permitir uma analise do



risco de cancer de boca por meio de estagios precoces da doenca (Shridhar et al,
2016).

Evidéncias indicam que a iniciagdo, progressao, recorréncia e metastase de
cancer estao relacionados com o comportamento de uma pequena populacdo de
células-tronco tumorais (Reers et al, 2014). Estas células apresentam um aumento
da plasticidade epigenética e maior variabilidade de expressao de genes (Capp,
2019). O gene Nanog homeobox (NANOG), codifica um fator de transcricao
responsavel pela auto-renovacao e pluripoténcia de células tronco embrionarias, e
ainda pode bloquear a diferenciacao dessas células (Jeter et al, 2015). Sob o ponto
de vista imuno-histoquimico, a imunoexpressdo de Nanog ja foi associada ao
carcinoma de células escamosas de boca, sendo mais expresso quando h&d menor
grau de diferenciacao histolégica (Lee et al, 2015, Zhang et al, 2012) e progndstico
ruim (Zhang et al, 2012; Watanabe et al, 2013; Qiao et al, 2014). Com relacado a
leucoplasia bucal, em um estudo prévio, observou-se uma maior imunoexpressao
do fator de transcricdo Nanog quando comparado com a mucosa bucal normal
(Kitahara; Johann, 2019).

Sabe-se, entretanto, que variacées genéticas, chamadas de polimorfismos,
dentro da normalidade, podem alterar o fenotipo por meio de diferentes
mecanismos: alteracdo da sequéncia da proteina, na regulacdo do gene, do
processamento do mRNA e da sintese de proteinas (Wang; Sadée, 2006), e assim
se associarem a um aumento do risco de determinada doenca. Mas néo ha estudos
gue investiguem a associacdo das variacfes genéticas no gene NANOG em
leucoplasia bucal.

Portanto, o objetivo do presente estudo foi investigar a associacdo dos
polimorfismos no gene NANOG com leucoplasia bucal.

Material e Métodos

Foi realizado um estudo retrospectivo, observacional, de caso-controle. A
metodologia foi realizada no Laboratorio de Multiusuéario da Pontificia Universidade
Catdlica do Parana. Obteve-se aprovacédo do Comité de Etica em Pesquisa Local,

sob parecer numero 2.971.307.

3.1 Amostra



Foram incluidos 68 casos de leucoplasia bucal, diagnosticados clinicamente
e confirmados por meio de diagndéstico histopatologico, obtidos no banco
secundario de dados dos laboratérios de Patologia bucal da Pontificia Universidade
Catdlica do Paran4, Universidade Federal de Minas Gerais e Universidade Federal
de Santa Catarina e 21 controles de mucosa bucal normal do rebordo alveolar
obtidas por indicacdo de remocao, por meio de cunha distal para acesso em
exodontias de terceiro molar incluso, na Universidade Positivo.

Todas as laminas das amostras foram submetidas a confirmacdo de
diagnéstico segundo os critérios da OMS (El-Naggar; Adel, 2017) por dois
patologistas experientes e calibrados. Para os casos de leucoplasia bucal, foram
excluidas amostras em que havia diagnéstico de hiperceratose sem atipia epitelial.
Para caso e controle, foram excluidas as amostras com presenca de inflamacéo
tecidual e blocos de parafina ausentes.

Com relacao a idade, no grupo caso, 20 (30,8%) individuos tinham menos
de 48 anos e 45 (69,2%) individuos apresentavam idade igual ou superior a 48
anos. O grupo controle foi constituido 17 (100%) individuos com idade inferior a 48
anos, sendo que néo foram identificadas idades em 3 fichas no grupo caso e em 4
fichas do grupo controle. Quanto ao género, 37 (54,4%) individuos eram do sexo
feminino e 31 (45,6%) do sexo masculino no grupo caso e 10 (47,6%) e 11 (52,4%),

respectivamente no grupo controle.

3.2 Analise Genética

A extracdo de DNA foi realizada com o QIAamp DNA minikit® de acordo
com as normas do fabricante. Utilizou-se Buffer ATL (Tissue Lysis Buffer),
proteinase K, Buffer AL, etanol, QlAamp DNA minikit® e Buffer AW1 (Wash Buffer
1) e Buffer AW2 (Wash Buffer 2) e Buffer AE (Simonato et al, 2007).

Foram selecionados Polimorfismo de Nucleotideo Unico (SNP), do tipo tag,
que apresenta alto equilibrio de ligacdo com demais SNPs, possibilitando a
cobertura total do gene em relacéo a variabilidade genética, sem a necessidade de
estudo individual dos SNPs. Os tagSNPs no gene NANOG foram escolhidos com

base no International HapMap Project (http://www.hapmap.org), segundo o0s
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parametros: frequéncia alélica minima de 5% e Desequilibrio de Ligacdo de 80%

na populacao europeia (CEU) proporcionando total cobertura ao gene (tabela 1).

Tabela 1. Selecao de tagSNPs no gene NANOG para o estudo.

tagSNP Troca de Frequéncia Localizacao FAM

Base Alélica Minima
rs877716 AIG 0,46 intron G 0,31-0,69
rs10845877 CIT 0,15 intron C 0,14-0,86

O DNA purificado dos pacientes foi amplificado pela técnica de Reagdo em
Cadeia da Polimerase (PCR) em Tempo Real (Applied Biosystems 7500 Real Time
PCR System; Applied Biosystems, Foster City, CA, USA) utilizando a tecnologia
TagMan® Genotyping Master Mix (Applied Biosystems) para a amplificacdo dos
polimorfismos (Simonato et al, 2007).

3.3 Analise Estatistica

Por meio Haploview 4.2 obteve-se o equilibrio de Hardy-Weinberg e o
calculo de Desequilibrio de Ligacdo entre os tagSNPs. As andlises estatisticas
foram realizadas por meio do software SPSS, versdo 25.0 para Windows (Inc.
Chicago. lllions, USA). Para a andlise no modelo genético aditivo, utilizou-se a
regressao logistica binaria. Os modelos alélico, dominante e recessivo, foram
analisados pelos testes Qui-quadrado de Pearson ou teste exato de Fisher Odds
Ratio (OR). O nivel de significancia adotado foi de 5% (p<0,05).

Resultados

A distribuicdo de gendtipos do gene NANOG apresentou-se em equilibrio de
Hardy-Weinberg no grupo controle. O céalculo do Desequilibrio de Ligacéo entre os
tagSNPs rs10845877 e rs877716 para a populacdo do presente estudo, indicaram
baixo Desequilibrio de Ligacédo (DL) (r’=15%).

Quanto aos modelos genéticos, observou-se que, no modelo dominante
para o alelo G; AG+GG vs AA, do rs877716, no gene NANOG, o0s genotipos

AG+GG estdo com uma frequéncia aumentada no grupo leucoplasia bucal com



diferenca significativa entre os grupos. Individuos com o genétipo AG+GG
apresentam 3,063 maiores chances de leucoplasia bucal comparado com o
genodtipo AA (Tabela 3). Além disso, apresentou valor borderline no modelo
genético aditivo entre caso e controle (p=0,086). Nos demais modelos (alélico e
recessivo) ndo houve associacao (Tabelas 2 e 3).

O tagSNPs rs10845877, no modelo alélico, foi associado a leucoplasia bucal
(p=0,01) e a presenca do alelo C parece ser fator de risco para Leucoplasia Bucal
(Tabela 2).

Tabela 2 — Andalise genotipica e alélica dos tagSNPs no gene NANOG para o modelo aditivo para os grupos Leucoplasia e
Controle.

Tag SNPs Grupo Homozigoto  Heterozigoto = Homozigoto  Valor  Alelo Valor p*
DbSNP ID? 1/1 1/2 2/2 p*
N (%) N (%) N (%) N (%)
rs877716 AA AG GG A
Leucoplasia 16 (24,6) 34 (52,3) 15 (23,1) 0,086 66(50,8) 64(49,2) 0,11
Controle 10 (50) 6 (30) 4 (20) 26 (65) 14 (35)
rs10845877 TT CT CcC T Cc
Leucoplasia 40 (62,5) 16 (25) 8 (12,5) 0,116 96 (75) 32 (25) 0,01
Controle 17 (85) 3(15) 0 (0) 37(92,5 3(75)

2 |dentificador de SNP baseado no dbSNP do NCBI. *Qui-quadrado.

Tabela 3 — Andlise da associagdo genotipica dos tagSNPs do gene NANOG para os modelos dominante e recessivo para os
grupos Leucoplasia e Controle.

TagSNPS dbSNP ID*  Grupo Gendtipo n Gendtipo Valorde OR (IC 95%)
(%) N (%) p
rs877716 DOM G AG+GG AA
Leucoplasia 49 (75,4) 16 (24,6) 0,031~ 3.063 (1.080 — 8.686)
Controle 10 (50) 10 (50)
CT+CC TT
rs10845877 DOM C Leucoplasia 64,4 (37,5) 40 (62,5) 0,50**
Controle 3 (15 17 (85)
rs877716 REC G GG AA+AG
Leucoplasia 15 (23,1) 50 (76,9) 0,520**
Controle 4 (20) 16 (80)
rs10845877 REC C CC CT+TT
Leucoplasia 8 (12,5) 56 (87,5) 0,102**
Controle 0(0,0) 20 (100)

2 |dentificador de SNP baseado no dbSNP do NCBI. *Teste Qui-quadrado de Pearson **Teste Exato de Fisher. OR: Odds
Ratio; IC: Intervalo de Confianca.



Discussao

A leucoplasia bucal é uma desordem bucal com potencial maligno (El-
Naggar; Adel, 2017). A teoria das células tronco tumorais, indica que um grupo
especifico de células poderia iniciar e progredir o tumor: células tronco. O NANOG
€ um gene importante na manutencédo de pluripotencialidade e auto-renovacgao de
células tronco embrionarias (Jeter et al, 2015), e ja se identificou sua expressao
por meio de imuno-histoquimica em carcinoma de células escamosas de boca (Lee
et al, 2015, Zhang et al,2012; Watanabe et al,2013; Qiao et al, 2014) e leucoplasia
bucal (Kitahara; Johann, 2019). Entretanto pela primeira vez investigou-se a
associacao das variagfes genéticas (rs877716 e rs10845877) no NANOG com a
leucoplasia bucal e encontrou-se associacéo entre eles. O polimorfismo rs877716
no modelo genético aditivo revelou valores borderline quando o0s grupos
leucoplasia e controle foram comparados, e no modelo dominante, individuos com
0 gendtipo AG+GG apresentaram risco elevado para leucoplasia bucal. O segundo
polimorfismo estudado, rs10845877, foi associado com leucoplasia bucal no
modelo alélico e parece que individuos com alelo C tem maior risco para
leucoplasia bucal.

Estudos anteriores, analisados em uma reviséo de literatura, com intuito de
identificar associacdes de variacdes genéticas a desordens bucais potencialmente
malignas, dentre elas a leucoplasia bucal, indicaram SNPs nos genes GSRM1 (4
estudos), CCND1 (2 estudos), MMP3 (2 estudos), TNFa (2 estudos), XPD (2
estudos) e Gemin3 (2 estudos) como marcadores sugestivos de suscetibilidade as
desordens bucais potencialmente malignas, em diferentes popula¢des ao redor do
mundo (asiaticos, caucasianos, brasileiros) e p53 (2 estudos) para populacéo
indiana. Entretanto, outros estudos nao indicaram associacéo entre as desordens
bucais potencialmente malignas e os SNPs em GSTM1 (10 estudos), XPD (10
estudos) e p53 (10 estudos). Além disso, o tamanho da amostra era inferior a 200
individuos na maioria dos estudos, o que poderia dificultar a deteccdo de
associagdes baixas e moderadas de risco as lesdes; as frequéncias dos alelos e
dos gendtipos de risco foram relatadas de forma ndo padronizada entre os estudos
e as pesquisas precisam de validacédo para diferentes populacdes, dessa forma,

0s autores da revisao indicam que nao € possivel forte inferéncia para nenhum



SNP identificado até o momento em nenhuma populacao (Shridhar et al, 2016).
Estudos posteriores, em populacao indiana, identificaram associacdo de SNPs em
XPD e XPG com desordens bucais potencialmente malignas (Nigam et al, 2019);
e SNPs em GSTM1, GSTT1 com risco de leucoplasia bucal (Rao et al, 2017), mas
sem investigacdo de polimorfismos no NANOG com leucoplasia bucal.

Na auséncia de estudos anteriores que investiguem a associacao de
tagSNPs no NANOG em leucoplasia bucal e em carcinoma de células escamosas
de boca, estes ja foram investigados em diferentes tipos de cancer. Na préstata,
ao analisar o polimorfismo rs1105786 no NANOG, baseado em populagao “Gujarati
Indians in Houston”, ndo se observou associagdo com a doenga, nem com
caracteristicas clinico-patolégicas (Nong et al, 2018). Em cancer de mama, em
uma populacédo “Gujarati Indians in Houston”, também n&o foi possivel observar
diferencas estatisticas nas frequéncias entre grupo caso e controle, nos diferentes
modelos genéticos (aditivo, dominante e recessivo), nem associacdo com
parametros clinico-patolégicos com o rs11055786, no NANOG (Tulsyan et al,
2014). Da mesma forma, ndo foram observadas associagdes entre o rs11055786
no NANOG e o cancer de vesicula biliar (Yadav et al, 2016).

Entretanto a associacdo da expressdo imuno-histoquimica do fator de
transcricdo expresso pelo gene NANOG com carcinoma de células escamosas de
boca (Lee et al, 2015, Zhang et al,2012; Watanabe et al,2013; Qiao et al, 2014),
bem como com leucoplasia bucal (Kitahara; Johann, 2019) nos motivou a
investigacdo da associacdo das variabilidades genéticas desse gene com a
leucoplasia bucal, e diferentemente dos estudos anteriores com diferentes tipos de
cancer, encontramos associacdo de ambos os tagSNPs (cobertura total do gene):
rs877716 no modelo genético dominante e borderline no modelo aditivo e
rs10845877, no modelo alélico, sugerindo este gene como marcador de
suscetibilidade a leucoplasia bucal.

Devido ao seu carater retrospectivo, com coleta de dados em base de dados
secundarios, o estudo apresenta limitacdes relacionadas ao pareamento e
tamanho da amostra e avaliacdo das interferéncias de fatores ambientais. Dentro
das limitagGes deste estudo, os resultados evidenciam associagdo de ambos o0s

polimorfismos genéticos no NANOG com a leucoplasia bucal, para a populagéao



estudada. Contudo, sugere-se estudos futuros para validagdo em outras
populacdes, associacdes com fatores ambientais bem como o uso de outras
metodologias, como a epigenética, a fim de identificar um possivel papel desses
polimorfimos na metilacdo do DNA, interferéncia no RNA ou modifica¢cdes das
histonas (Angarica, Del Sol, 2017).

Este estudo podera contribuir para elaboracdo de futuras ferramentas de
diagnostico precoce, bem como de terapéuticas alvo e, assim, diminuir os altos
indices de morbimortalidade por carcinoma de células escamosas, bem como os

altos custos de tratamento da doenca para os sistemas publicos de saude.

Conclusao

Baseado nos resultados obtidos, este estudo fornece evidéncias de

associacdo entre NANOG e leucoplasia bucal.
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Abstract

Objective: To investigate the association of polymorphisms in the NANOG gene with oral
leukoplakia. Materials and methods: Case-control research. The sample consisted of 68 cases of
oral leukoplakia and 21 of normal oral mucosa (control), submitted to genotyping of the tagSNPs
polymorphisms: rs877716 and rs10845877 in the NANOG gene, through the Polymerase Chain
Reaction (PCR) in real time. The statistical tests used were Chi-square and Fisher's Exact, with a
significance of 5%. Results: For the dominant genetic model for the G allele of rs877716, the AG +
GG genotypes showed an increased frequency in the oral leukoplakia group when compared to the
control group (75.4 and 50% respectively) (p = 0.031). This genotype had 3.063 times chances of
oral leukoplakia compared to AA. In the allelic genetic model, for rs10845877, the C allele was more
frequent in leukoplakia when compared to the control (25 and 7.5% respectively) (p = 0.01). In the
other genetic models there was no association. Conclusion: Polymorphisms in the NANOG gene
are associated with oral leukoplakia.

Keywords: Polymorphism, Genetic. NANOG. Embryonic Stem Cells. Leukoplakia, Oral.
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Introduction

Oral squamous cell carcinoma is an epithelial malignancy among the ten
most common cancers in the world (Rivera, 2015), with a global incidence of 300
thousand cases and more than 145 thousand deaths in 2012 (Ferlay et al, 2015).
In Brazil, there were 5,898 deaths from oral cancer in 2015 and an incidence of
diagnoses of the disease for 2018-2019, estimated at 14,700 cases for each year
of the biennium (Instituto Nacional De Cancer José Alencar Gomes Da Silva, 2017).
In addition, the treatment has high costs and the patient has different associated
conditions, such as pain, starvation and disorders in the function of speech (Rivera,
2015), that lead to important reflections in the field of science and public health
around the world.

Oral squamous cell carcinoma can originate from potentially malignant oral
disorders, and oral leukoplakia is the most frequent of these disorders (Awadallah
et al, 2018), being “a clinical term used to describe white plaques of questionable
risk, once that other specific conditions and other potentially malignant oral
disorders have been ruled out ”(EI-Naggar; Adel, 2017). Oral leukoplakias can be
caused by the use of tobacco, alcohol and betel quid, resulting in the sequential
evolution of the disorder. A rate of leukoplakia malignant transformation of 3.5%
(0.13% and 34.0%) has been reported, with older age, female gender, clinically
inhomogeneous lesion and dysplasia’s degree being considered risk factors
(Warnakulasuriya; Ariyawardana, 2016). Environmental and genetic factors can
increase the risk of developing the disease, considering that the progression to
malignant transformation involves different complex cellular and genetic events that
lead to an accumulation and progression of molecular mutations (Awadallah et al,
2018).

The gold standard for determining the risk of malignant transformation of oral
leukoplakia is the histological analysis of the gradation dysplasia epithelial.
However this is subjective because of variability among examiners
(Warnakulasuriya et al, 2008), thats requiring the investigation of biological
biomarkers to determine risk. Therefore, understanding the genetic susceptibility to
oral leukoplakia could be allow an analysis of oral cancer risk through early stages
of the disease (Shridhar et al, 2016).
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Evidence indicates that cancer initiation, progression, recurrence and
metastasis are related to the behavior of a small population of tumor stem cells
(Reers et al, 2014). These cells show an increase in epigenetic plasticity and
greater variability in gene expression (Capp, 2019). The Nanog homeobox
(NANOG) gene encodes a transcription factor responsible for the self-renewal and
pluripotency of embryonic stem cells, and can also block the differentiation of these
cells (Jeter et al, 2015). From an immunohistochemical, Nanog has already been
associated with oral squamous cell carcinoma, and it is more expressed when there
is histological differentiation less degree (Lee et al, 2015, Zhang et al, 2012) and
poor prognosis (Zhang et al, 2012; Watanabe et al, 2013; Qiao et al, 2014). About
oral leukoplakia, in a previous study, a greater immunoexpression of the
transcription factor Nanog was observed when compared to the normal oral mucosa
(Kitahara; Johann, 2019).

However, it is known that genetic variations, the polymorphisms, within
normality, can alter the phenotype through different mechanisms: alteration of the
protein sequence, in the regulation of the gene, in the processing of mMRNA and in
protein synthesis (Wang ; Sadée, 2006), and thus are associated with an increased
risk of a particular disease. But there are no studies that investigate the association
of genetic variations in the NANOG gene in oral leukoplakia.

The aim of the present study was to investigate the association of
polymorphisms in the NANOG gene with oral leukoplakia.

Material and Methods
A retrospective, observational, case-control study was carried out. Approval
was obtained from the Local Research Ethics Committee (2.971.307).

3.1 Sample

The sample comprised 68 cases of oral leukoplakia, clinically diagnosed and
confirmed by means of histopathological diagnosis, obtained from the secondary
database of the oral pathology laboratories of the Pontifical Catholic University of
Parand, Federal University of Minas Gerais and Federal University of Santa

Catarina and 21 controls of normal buccal mucosa of the alveolar ridge obtained by
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indication of removal, by means of a distal wedge for access to extractions of the

third molar included, at Positivo University.

All slides of the samples were submitted to diagnostic confirmation according
to WHO criteria (El-Naggar; Adel, 2017) by two experienced and calibrated
pathologists. Samples of oral leukoplakias in which there was a diagnosis of
hyperkeratosis without epithelial atypia were excluded. For case and control,

samples with tissue inflammation and missing paraffin blocks were excluded.

Regarding age, in the case group, 20 (30.8%) individuals were younger than
48 years old and 45 (69.2%) individuals were 48 years old or older. The control
group consisted of 17 (100%) individuals under the age of 48 years, and ages were
not identified in 3 records in the case group and in 4 records in the control group.
As for gender, 37 (54.4%) individuals were female and 31 (45.6%) male in the case

group and 10 (47.6%) and 11 (52.4%), respectively in the group control.
3.2 Genetic Analysis

DNA extraction was performed with the QIAamp DNA minikit® according to
the manufacturer's standards. Buffer ATL (Tissue Lysis Buffer), proteinase K, Buffer
AL, ethanol, QlAamp DNA minikit® and Buffer AW1 (Wash Buffer 1) and Buffer
AW?2 (Wash Buffer 2) and Buffer AE (Simonato et al, 2007) were used.

Single Nucleotide Polymorphism (SNP), of the tag type, which has a high link
balance with other SNPs, allowing full coverage of the gene in relation to genetic
variability, without the need for individual study of the SNPs. The tagSNPs in the
NANOG gene were chosen based on the International HapMap Project
(http://www.hapmap.org), according to the parameters: minimum allelic frequency
of 5% and Link Imbalance of 80% in the European Population providing total gene
coverage (table 1).
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Table 1. Selection of tagSNPs in the NANOG gene for the study.

tagSNP Base Minimum Allele Location FAM
Exchange Frequency

rs877716 AIG 0,46 intron G 0,31-0,69

rs10845877 CIT 0,15 intron C 0,14-0,86

The patients' purified DNA was amplified by the Polymerase Chain Reaction
(PCR) technique in Real Time (Applied Biosystems 7500 Real Time PCR System;
Applied Biosystems, Foster City, CA, USA) using the technology TagMan®
Genotyping Master Mix (Applied Biosystems) for the polymorphisms amplification
(Simonato et al, 2007).

3.2 Statistical Analysis

Using Haploview 4.2, the Hardy-Weinberg balance and the Link Imbalance
calculation between the tagSNPs were obtained. Statistical analyzes were
performed using SPSS software, version 25.0 for Windows (Inc. Chicago. lllions,
USA). For the analysis in the additive genetic model, chi-square was used. The
allelic, dominant and recessive models were analyzed using Pearson's chi-square
test or Fisher Odds Ratio (OR) exact test. The level of significance adopted was
5% (p <0.05).

Results

NANOG gene genotypes distribution was in Hardy-Weinberg equilibrium in
the control group. The calculation of the Link Imbalance between the rs10845877
and rs877716 tagSNPs for the population of the present study, indicated a low Link
Imbalance (DL) (r2 = 15%).

As for the genetic models, it was observed that, in the dominant model for
the G allele; AG + GG vs AA, from rs877716, in the NANOG gene, the AG + GG
genotypes are with an increased frequency in the oral leukoplakia group with a
significant difference between the groups. Individuals with the AG + GG genotype

have 3.063 higher chances of oral leukoplakia compared to the AA genotype (Table
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3). In addition, it showed borderline value in the additive genetic model between
case and control (p = 0.086). In the other models (allelic and recessive) there was

no association (Tables 2 and 3).

The rs10845877 tagSNPs, in the allelic model, was associated with oral
leukoplakia (p = 0.01) and the presence of the C allele seems to be a risk factor for

oral leukoplakia (Table 2).

Table 2 - Genotypic and allelic analysis of the tagSNPs in the NANOG gene for the additive model for the Leukoplakia and Control
groups.

Tag SNPs Group Homozygous Heterozygote Homozygous Value Allele Value p*
DbSNP ID? 1/1 1/2 22 p*
N (%) N (%) N (%) N (%)
rs877716 AA AG GG A G
Leukoplakia 16 (24,6) 34 (52,3) 15 (23,1) 0,086 66 (50,8) 64(49,2) 0,11
Control 10 (50) 6 (30) 4 (20) 26 (65) 14 (35)
rs10845877 TT CT cC T C
Leukoplakia 40 (62,5) 16 (25) 8 (12,5) 0,116 96 (75) 32 (25) 0,01
Control 17 (85) 3(15) 0 (0) 37 (92,5) 3(7.5)

2 SNP identifier based on NCBI's dbSNP. * Chi-square.

Table 3 - Analysis of the genotypic association of the NANOG gene tagSNPs for the dominant and recessive models for the
Leukoplakia and Control groups.

TagSNPS dbSNP ID*  Group Genotype n Genotype N Valuep  OR (Cl 95%)
(%) (%)
rs877716 DOM G AG+GG AA
Leukoplakia 49 (75,4) 16 (24,6) 0,031* 3.063 (1.080 — 8.686)
Control 10 (50) 10 (50)
CT+CC TT
rs10845877 DOM C Leukoplakia 64,4 (37,5) 40 (62,5) 0,50**
Control 3 (15) 17 (85)
rs877716 REC G GG AA+AG
Leukoplakia 15 (23,1) 50 (76,9) 0,520**
Control 4 (20) 16 (80)
rs10845877 REC C CcC CT+TT
Leukoplakia 8(12,5) 56 (87,5) 0,102**
Control 0 (0,0 20 (100)

2 SNP identifier based on NCBI's dbSNP. * Pearson's Chi-square test ** Fisher's exact test. OR: Odds Ratio; Cl: Confidence
Interval.

Discussion

Oral leukoplakia is an oral disorder with malignant potential (EI-Naggar; Adel,
2017). The stem cell cancer theory indicates that a specific group of cells could
initiate and progress the tumor: stem cells. NANOG is an important gene in the

maintenance of pluripotentiality and self-renewal of embryonic stem cells (Jeter et
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al, 2015), and its expression has already been identified through
immunohistochemistry in oral squamous cell carcinoma (Lee et al, 2015, Zhang et
al, 2012; Watanabe et al, 2013; Qiao et al, 2014) and oral leukoplakia (Kitahara;
Johann, 2019). However, for the first time, the association of genetic variations
(rs877716 and rs10845877) in NANOG with oral leukoplakia was investigated and
an association was found between them. The rs877716 polymorphism in the
additive genetic model revealed borderline values when the leukoplakia and control
groups were compared, and in the dominant model, individuals with the AG + GG
genotype were at high risk for oral leukoplakia. The second polymorphism studied,
rs10845877, was associated with oral leukoplakia in the allelic model and it appears
that individuals with C allele are at higher risk for oral leukoplakia.

Previous studies, analyzed in a literature review, in order to identify
associations of genetic variations with potentially malignant oral disorders, among
them oral leukoplakia, indicated SNPs in the GSRM1 (4 studies), CCND1 (2
studies), MMP3 genes (2 studies ), TNFa (2 studies), XPD (2 studies) and Gemin3
(2 studies) as markers suggestive of susceptibility to potentially malignant oral
disorders, in different populations around the world (Asians, Caucasians,
Brazilians) and p53 (2 studies) for Indian population. However, other studies have
not indicated an association between potentially malignant oral disorders and SNPs
in GSTM1 (10 studies), XPD (10 studies) and p53 (10 studies). In addition, the
sample size was less than 200 individuals in most studies, which could make it
difficult to detect low and moderate associations of risk to injuries; the frequencies
of alleles and risk genotypes have been reported in a non-standardized way
between studies and research needs validation for different populations, thus, the
authors of the review indicate that no strong inference is possible for any SNP
identified so far in no population (Shridhar et al, 2016). Subsequent studies in an
Indian population identified an association of SNPs in XPD and XPG with potentially
malignant oral disorders (Nigam et al, 2019); and SNPs in GSTM1, GSTT1 at risk
of oral leukoplakia (Rao et al, 2017), but without investigation of polymorphisms in
NANOG with oral leukoplakia.

In the absence of previous studies investigating the association of tagSNPs

in NANOG in oral leukoplakia and oral squamous cell carcinoma, these have
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already been investigated in different types of cancer. In the prostate, when
analyzing the rs1105786 polymorphism in the NANOG, based on the “Gujarati
Indians in Houston” population, there was no association with the disease, nor with
clinical-pathological characteristics (Nong et al, 2018). In breast cancer, in a
population “Gujarati Indians in Houston”, it was also not possible to observe
statistical differences in the frequencies between case and control groups, in the
different genetic models (additive, dominant and recessive), nor association with
clinical-pathological parameters with o rs11055786, in the NANOG (Tulsyan et al,
2014). Likewise, no associations were observed between rs11055786 in NANOG
and gallbladder cancer (Yadav et al, 2016).

However, the association of immunohistochemical expression of the
transcription factor expressed by the NANOG gene with oral squamous cell
carcinoma (Lee et al, 2015, Zhang et al, 2012; Watanabe et al, 2013; Qiao et al,
2014), as well as with oral leukoplakia (Kitahara; Johann, 2019) motivated us to
investigate the association of the genetic variability of this gene with oral
leukoplakia, and unlike previous studies with different types of cancer, we found an
association of both tagSNPs (full coverage of the gene) : rs877716 in the dominant
and borderline genetic model in the additive model and rs10845877 in the allelic
model, suggesting this gene as a marker of susceptibility to oral leukoplakia.

Due to its retrospective character, with data collection in secondary
databases, the study has limitations related to the pairing and sample size and
evaluation of the interference of environmental factors. Within the limitations of this
study, the results show an association of both genetic polymorphisms in the
NANOG with oral leukoplakia, for the population studied. However, future studies
are suggested for validation in other populations, associations with environmental
factors as well as the use of other methodologies, such as epigenetics, in order to
identify a possible role of these polymorphisms in DNA methylation, RNA
interference or histone modifications (Angarica, Del Sol, 2017).

This study may contribute to the development of future tools for early
diagnosis, as well as target therapies and, thus, reduce the high rates of morbidity
and mortality from squamous cell carcinoma, as well as the high costs of treating

the disease for public health systems.
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Conclusion

Based on the results obtained, this study provides evidence of an association
between NANOG and oral leukoplakia.
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must either submit a letter signed by the patient authorizing Oral Diseases to publish the
image/photo, or complete the 'Standard Release Form for photographic consent' available at
the top of this page or by clicking the “instructions and Forms” link on the ScholarOne
Manuscripts submission site. The approval must be received by the Editorial Office prior to final
acceptance of the manuscript for publication. Otherwise, the image/photo must be altered such
that the individual cannot be identified (black bars over eyes, tattoos, scars, etc.). Oral Diseases
will not publish patient photographs that will in any way allow the patient to be identified, unless
the patient has given their express consent.

Editors reserve the right to reject papers if there are doubts as to whether appropriate
procedures have been used.

Animal Study: When experimental animals are used the methods section must clearly indicate
that adequate measures were taken to minimize pain or discomfort. Experiments should be
carried out in accordance with the Guidelines laid down by the National Institute of Health (NIH)
in the USA regarding the care and use of animals for experimental procedures or with the
European Communities Council Directive of 24 November 1986 (86/609/EEC) and in
accordance with local laws and regulations.

2.3 Clinical Trials
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Clinical Trials should be reported using the CONSORT guidelines available at www.consort-
statement.org. A CONSORT checklist and flowchart should also be included in the submission
material. Clinical trials can be registered in any free, public clinical trials registry such
as http://www.clinicaltrials.gov or http://isrctn.org/. A list of further registries is available
at http://www.who.int/ictrp/network/primary/en/. As stated in an editorial published in Oral
Diseases(12:217-218), 2006), all manuscripts reporting results from a clinical trial must indicate
that the trial was fully registered at a readily accessible website. The clinical trial registration
number and name of the trial register will be published with the paper.

2.4 DNA Sequences and Crystallographic Structure Determinations

Papers reporting protein or DNA sequences and crystallographic structure determinations will
not be accepted without a Genbank or Brookhaven accession number, respectively. Other
supporting data sets must be made available on the publication date from the authors directly.

2.5 Conflict of Interest and Source of Funding

All sources of institutional, private and corporate financial support for the work within the
manuscript must be fully acknowledged, and any potential grant holders should be listed.
Authors are also required to disclose any possible conflict of interest. These include financial
(for example patent, ownership, stock ownership, consultancies, speaker’s fee). Information on
sources of funding and any potential conflict of interest should be disclosed at submission under
the heading “Acknowledgements”.

2.6 Appeal of Decision
The decision on a paper is final and cannot be appealed.
2.7 Permissions

If all or parts of previously published illustrations are used, permission must be obtained from
the copyright holder concerned. It is the author's responsibility to obtain these in writing and
provide copies to the Publishers.

2.8 Copyright and OnlineOpen

If your paper is accepted, the author identified as the formal corresponding author for the paper
will receive an email prompting them to login into Author Services; where via the Wiley Author
Licensing Service (WALS) they will be able to complete the license agreement on behalf of all
authors on the paper. The corresponding author MUST submit the CTA as it is a requirement
for publication.

For authors signing the copyright transfer agreement
If the OnlineOpen option is not selected the corresponding author will be presented with the
copyright transfer agreement (CTA) to sign. The terms and conditions of the CTA can be
previewed in the samples associated with the Copyright FAQs below:

CTA Terms and Conditions http://exchanges.wiley.com/authors/copyright-and-
permissions_333.html.
Online Open

OnlineOpen is available to authors of primary research articles who wish to make their article
available to non-subscribers on publication, or whose funding agency requires grantees to
archive the final version of their article. With OnlineOpen, the author, the author's funding
agency, or the author's institution pays a fee to ensure that the article is made available to non-
subscribers upon publication via Wiley InterScience, as well as deposited in the funding
agency's preferred archive. For the full list of terms and conditions,
see http://olabout.wiley.com/WileyCDA/Section/id-406241.html. Any authors wishing to send
their paper OnlineOpen will be required to complete the payment form available from our
website at: https://authorservices.wiley.com/bauthor/onlineopen_order.asp. Prior to
acceptance there is no requirement to inform an Editorial Office that you intend to publish your
paper OnlineOpen if you do not wish to. All OnlineOpen articles are treated in the same way as
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any other article. They go through the journal's standard peer-review process and will be
accepted or rejected based on their own merit.

For authors choosing OnlineOpen
If the OnlineOpen option is selected the corresponding author will have a choice of the following
Creative Commons License Open Access Agreements (OAA):

Creative Commons Attribution License OAA
Creative Commons Attribution Non-Commercial License OAA
Creative Commons Attribution Non-Commercial -NoDerivs License OAA

To preview the terms and conditions of these open access agreements please visit the
Copyright FAQs hosted on Wiley Author
Services http://exchanges.wiley.com/authors/copyright-and-permissions 333.html and

visit http://www.wileyopenaccess.com/details/content/12f25db4c87/Copyright--License.html.

If you select the OnlineOpen option and your research is funded by The Wellcome Trust and
members of the Research Councils UK (RCUK) you will be given the opportunity to publish your
article under a CC-BY license supporting you in complying with Wellcome Trust and Research
Councils UK requirements.

For more information on this policy and the Journal’'s compliant self-archiving policy please
visit: http://www.wiley.com/go/funderstatement.

Additionally. authors are themselves responsible for obtaining permission to reproduce
copyright material from other sources.

3. MANUSCRIPT SUBMISSION PROCEDURE

Oral Diseases only accepts online submission of manuscripts. Manuscripts should be submitted
at the online submission site: http://mc.manuscriptcentral.com/odi. Complete instructions for
submitting a manuscript are available at the site upon creating an account. Assistance for
submitting papers can be sought with the editorial assistant Lisa Walton
at: odiedoffice@wiley.com

Upon successful submission, the journal administrator will check that all parts of the submission
have been completed correctly. If any necessary part is missing or if the manuscript does not
fulfil the requirements as specified below, the corresponding author will be asked either to adjust
the submission according to specified instructions or to submit their paper to another journal.

3.1. Getting Started

Launch your web browser (supported browsers include Internet Explorer 5.5 or higher, Safari
1.2.4, or Firefox 1.0.4 or higher) and go to the journal's online Submission
Site: http://mc.manuscriptcentral.com/odi

e Log-in or, if you are a new user click on 'register here'.

o |If you are registering as a new user.
- After clicking on 'register here', enter your name and e-mail information and click 'Next'.
Your e-malil information is very important.

- Enter your institution and address information as appropriate, and then click 'Next.'
- Enter a user ID and password of your choice (we recommend using your e-mail
address as your user ID), and then select your areas of expertise. Click 'Finish'.

e If you are registered as user, but have forgotten your log in details, enter your e-mail
address under 'Password Help'. The system will send you an automatic user ID and a
new temporary password.

e Log-in and select 'Corresponding Author Centre'.

3.2. Submitting Your Manuscript
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After you have logged into your 'Corresponding Author Centre', submit your manuscript by
clicking the submission link under 'Author Resources'.

e Enter data and answer questions as appropriate. You may copy and paste directly from
your manuscript and you may upload your pre-prepared cover letter. If you are
submitting for a thematic or special issue, please specify clearly in your cover letter.

e Click the 'Next' button on each screen to save your work and advance to the next
screen.

e You are required to register all of your co-authors with a functioning e-mail address. If
the e-mail address is incorrect, you will be contacted by the journal administrator.

e You are required to upload your files: Click on the 'Browse' button and locate the file on
your computer. Select the designation of each file in the drop down next to the Browse
button. When you have selected all files you wish to upload, click the 'Upload Files'
button.

e Review your submission (in HTML and PDF format) before completing your submission
by sending it to the Journal. Click the 'Submit' button when you are finished reviewing.

Data protection: By submitting a manuscript to or reviewing for this publication, your name,
email address, and affiliation, and other contact details the publication might require, will be
used for the regular operations of the publication, including, when necessary, sharing with the
publisher (Wiley) and partners for production and publication. The publication and the publisher
recognize the importance of protecting the personal information collected from users in the
operation of these services and have practices in place to ensure that steps are taken to
maintain the security, integrity, and privacy of the personal data collected and processed. You
can learn more at https://authorservices.wiley.com/statements/data-protection-policy.html.

3.3. Manuscript Files Accepted

Manuscripts should be uploaded as Word (.doc/.docx) or Rich Text Format (.rft) files (not write-
protected) plus separate figure files. GIF, JPEG, PICT or Bitmap files are acceptable for
submission, but only high-resolution TIF or EPS files are suitable for printing. The files will be
automatically converted to HTML and PDF on upload and will be used for the review process.
The text file must contain the entire manuscript including title page, abstract, text, references,
acknowledgements, tables, and figure legends, but no embedded figures. In the text file, please
reference figures as for instance 'Figure 1', ‘Figure 2' etc to match the tag name you choose for
individual figure files uploaded. Manuscripts should be formatted as described in the Author
Guidelines below.

3.4. Blinded Review
All manuscripts submitted to Oral Diseases will be reviewed by two experts in the field. Oral

Diseasesuses single blinded review. The names of the reviewers will thus not be disclosed to
the author submitting a paper.

3.5. Suggest a Reviewer

Oral Diseases attempts to keep the review process as short as possible to enable rapid
publication of new scientific data. In order to facilitate this process, you must suggest the names
and current e-mail addresses of from 2-4 potential reviewers whom you consider capable of
reviewing your manuscript in an unbiased way.

3.6. Suspension of Submission Mid-way in the Submission Process

You may suspend a submission at any phase before clicking the ‘Submit' button and save it to
submit later. The manuscript can then be located under 'Unsubmitted Manuscripts' and you can
click on 'Continue Submission' to continue your submission when you choose to.

3.7. E-mail Confirmation of Submission

After submission you will receive an e-mail to confirm receipt of your manuscript. If you do not
receive the confirmation e-mail after 24 hours, please check your e-mail address carefully in
the system. If the e-mail address is correct please contact your IT department. The error may
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be caused by some sort of spam filtering on your e-mail server. Also, the e-mails should be
received if the IT department adds our e-mail server (uranus.scholarone.com) to their whitelist.

3.8. Manuscript Status

The average time from submission to first decision for manuscripts submitted to Oral
Diseases is 20 days. You can access ScholarOne Manuscripts (formerly known as Manuscript
Central) any time to check your 'Author Centre' for the status of your manuscript. The Journal
will inform you by e-mail once a decision has been made.

3.9. Submission of Revised Manuscripts

To upload a revised manuscript, locate your manuscript under ‘Manuscripts with Decisions' and
click on 'Submit a Revision'. Please remember to delete any old files uploaded when you upload
your revised manuscript.

4. MANUSCRIPT TYPES ACCEPTED

Original Research Articles: Manuscripts reporting laboratory investigations, well-designed
and controlled clinical research, and analytical epidemiology are invited. Studies related to
aetiology, pathogenesis, diagnosis, prevention and treatment are all of interest, but all papers
must be based on rigorous hypothesis-driven research. Areas of interest includediseases
affectin any structures of the mouth; cancer and pre-cancerous conditions; saliva and salivary
glands; bone and hard tissues; relationasip between oral, periodontal, and dental conditions
and general health; pain; behaviotal dentistry; chemosensory, developmental, geriatric, and
motor disorders.

Randomised trials must adhere to the CONSORT quidelines, and a CONSORT
checklist and flowchartmust be submitted with such papers. Please also refer to the notes under
section 2.3 above.
Oral Diseases supports the ALLTRIALS initiative and encourages authors submitting
manuscripts reporting a clinical trial to register the trials in any of the following free, public
clinical trials
registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials/, http://isrctn.org/.
The clinical trial registration number and name of the trial register will then be published with
the paper.

Observational studies must adhere to the STROBE guidelines, and a STROBE checklist must
be submitted with such papers. Diagnostic accuracy studies must adhere to the STARD
guidelines, and a STARD checklist must be submitted with such papers.

Preprint policy: This journal will consider for review articles previously available as preprints
on non-commercial servers such as ArXiv, bioRxiv, psyArXiv, SocArXiv, engrXiv, etc. Authors
may also post the submitted version of a manuscript to non-commercial servers at any time.
Authors are requested to update any pre-publication versions with a link to the final published
article.

Review Papers: Oral Diseases commissions review papers and also welcomes uninvited
reviews. Systematic reviews with or without meta-analyses must adhere to the PRISMA
quidelines, and a PRISMA checklist and flowchart must be submitted with such papers. The
word limit for Review Papers is 4,000 words, with a maximum of two tables or images and 50
references.

Letters to the Editors: Letters, if of broad interest, are encouraged. They may deal with
material in papers published in Oral Diseases or they may raise new issues, but should have
important implications. Only one letter may be submitted by any single author or group of
authors on any one published paper. Letters to the Editors should not include an abstract and
are limited to 500 words, with a maximum of 1 figure and 10 references.

Case Reports: Oral Diseases does not accept case reports and instead recommends that
authors submit to Clinical Case Reports an open access journal published by Wiley.

Meeting Reports: Will be considered by the editors for publication only if they are of wide and
significant interest.
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Short Communications: These are brief papers of any topic within the scope of Oral
Diseasesabout significant and novel advances that are complete in research endeavor but not
suitable for full publications. Short Communications should not include an abstract and are
limited to 1000 words, with a maximum of 3 figures and 20 references.

Invited Concise Reviews: These may be submitted by invitation of the Senior Editors only,
and consist of around 2500-2750 words, with a maximum of one table or image and 25
references.

Invited Medical Reviews: These may be submitted by invitation of the Senior Editors only, and
consist of around 2500-2750 words, with a maximum of one table or image and 25 references.

Invited Commentaries: These may be submitted by invitation of the Senior Editors only.
Invited Editorials: These may be submitted by invitation of the Senior Editors only.
Invited Book Reviews: These may be submitted by invitation of the Senior Editors only.

5. MANUSCRIPT FORMAT AND STRUCTURE

5.1. Page Charge
Articles exceeding 6 published pages, including title page, abstract, references, table/figure
legends and tables and figures, are subject to a charge of GBP70 per additional page. As a
guide, one published page amounts approximately to 850 words, or two to four small
tables/figures. Additional supplementary material (including text and figures), which does not fit
within the page limits, can be published online only as supporting information.

5.2. Format

Language: Authors should write their manuscripts in British English using an easily readable
style. Authors whose native language is not English should have a native English speaker read
and correct their manuscript. Spelling and phraseology should conform to standard British
usage and should be consistent throughout the paper. A list of independent suppliers of editing
services can be found at http://authorservices.wiley.com/bauthor/english_language.asp. All
services are paid for and arranged by the author, and use of one of these services does not
guarantee acceptance or preference for publication.

Presentation: Authors should pay special attention to the presentation of their findings so that
they may be communicated clearly. The background and hypotheses underlying the study as
well as its main conclusions should be clearly explained. Titles and abstracts especially should
be written in language that will be readily intelligible to any scientist.

Technical jargon: should be avoided as much as possible and clearly explained where its use
is unavoidable.

Abbreviations: Oral Diseases adheres to the conventions outlined in Units, Symbols and
Abbreviations: A Guide for Medical and Scientific Editors and Authors. Non-standard
abbreviations must be used three or more times and written out completely in the text when first
used.

5.3. Structure: All papers submitted to Oral Diseases should include:

Title Page
Structured Abstract
Main text
References
(Figures)

(Figure Legends)
(Tables)
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Title Page: should be part of the manuscript uploaded for review and include:

A title of no more than 100 characters including spaces

A running title of no more than 50 characters

3-6 keywords

Complete names and institutions for each author

Corresponding author's name, address, email address and fax number
Date of submission (and revision/resubmission)

Abstract: is limited to 200 words in length and should contain no abbreviations. The abstract
should be included in the manuscript document uploaded for review as well as separately where
specified in the submission process. The abstract should convey the essential purpose and
message of the paper in an abbreviated form set out under:

Objective(s),

Subiject(s) (or Materials) and Methods,
Results,

Conclusions(s).

The Main Text of Original Research Articles should be organised as follows

Introduction: should be focused, outlining the historical or logical origins of the study and not
summarize the results; exhaustive literature reviews are inappropriate. It should close with the
explicit statement of the specific aims of the investigation.

Materials and Methods must contain sufficient detail such that, in combination with the
references cited, all clinical trials and experiments reported can be fully reproduced. As a
condition of publication, authors are required to make materials and methods used freely
available to academic researchers for their own use. This includes antibodies and the
constructs used to make transgenic animals, although not the animals themselves. Other
supporting data sets must be made available on the publication date from the authors directly.

(i) Clinical trials: As noted above, these should be reported using the CONSORT guidelines
available at www.consort-statement.org. A CONSORT checklist should also be included in the
submission material. Clinical trials can be registered in any of the following free, public clinical
trials

registries: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials/, http://isrctn.org/.As
stated in an editorial published in Oral Diseases (12:217-218), 2006), all manuscripts reporting
results from a clinical trial must indicate that the trial was fully registered at a readily accessible
website. The clinical trial registration number and name of the trial register will be published
with the paper.

(i)Experimental subjects: As noted above, experimentation involving human subjects will only
be published if such research has been conducted in full accordance with ethical principles,
including the World Medical Association Declaration of Helsinki (version 2002) and the
additional requirements, if any, of the country where the research has been carried out.
Manuscripts must be accompanied by a statement that the experiments were undertaken with
the understanding and written consent of each subject and according to the above mentioned
principles. A statement regarding the fact that the study has been independently reviewed and
approved by an ethical board should also be included.Editors reserve the right to reject papers
if there are doubts as to whether appropriate procedures have been used. When experimental
animals are used the methods section must clearly indicate that adequate measures were taken
to minimize pain or discomfort. Experiments should be carried out in accordance with the
Guidelines laid down by the National Institute of Health (NIH) in the USA regarding the care
and use of animals for experimental procedures or with the European Communities Council
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Directive of 24 November 1986 (86/609/EEC) and in accordance with local laws and
regulations.

(iii) Suppliers: Suppliers of materials should be named and their location (town, state/county,
country) included.

Results: should present the observations with minimal reference to earlier literature or to
possible interpretations.

Discussion: may usually start with a brief summary of the major findings, but repetition of parts
of the abstract or of the results sections should be avoided. The section should end with a brief
conclusion and a comment on the potential clinical relevance of the findings. Statements and
interpretation of the data should be appropriately supported by original references.

Acknowledgements: Should be used to provide information on sources of funding for the
research, any potential conflict of interest and to acknowledge contributors to the study that do
not qualify as authors. All sources of institutional, private and corporate financial support for the
work within the manuscript must be fully acknowledged, and any potential grant holders should
be listed. Acknowledgements should be brief and should not include thanks to anonymous
referees and editors. Where people are acknowledged, a cover letter demonstrating their
consent must be provided.

5.4. References

References should be prepared according to the Publication Manual of the American
Psychological Association (6th edition). This means in-text citations should follow the author-
date method whereby the author's last name and the year of publication for the source should
appear in the text, for example, (Jones, 1998). For references with three to five authors, all
authors should be listed only on the first occurrence of the in-text citation, and in subsequent
in-text occurrences only the first author should be listed followed by 'et al.'. The complete
reference list should appear alphabetically by name at the end of the paper.

A sample of the most common entries in reference lists appears below. Please note that a DOI
should be provided for all references where available. For more information about APA
referencing style, please refer to the APA website. Please note that for journal articles, issue
numbers are not included unless each issue in the volume begins with page one.

Journal article
Example of reference with 2 to 7 authors

Beers, S. R., & De Bellis, M. D. (2002). Neuropsychological function in children with
maltreatment-related posttraumatic stress disorder. The American Journal of Psychiatry, 159,
483-486. doi: 10.1176/appi.ajp.159.3.483

Ramus, F., Rosen, S., Dakin, S. C., Day, B. L., Castellote, J. M., White, S., & Frith, U. (2003).
Theories of developmental dyslexia: Insights from a multiple case study of dyslexic
adults. Brain, 126(4), 841-865. doi: 10.1093/brain/awg076

Example of reference with more than 7 authors

Rutter, M., Caspi, A., Fergusson, D., Horwood, L. J., Goodman, R., Maughan, B., ... Carroll, J.
(2004). Sex differences in developmental reading disability: New findings from 4
epidemiological studies. Journal of the American Medical Association, 291(16), 2007-2012.
doi: 10.1001/jama.291.16.2007

Book edition

Bradley-Johnson, S. (1994). Psychoeducational assessment of students who are visually
impaired or blind: Infancy through high school (2nd ed.). Austin, TX: Pro-ed.

5.5. Tables, Figures and Figure Legends

Figures: All figures and artwork must be provided in electronic format. Please save vector
graphics (e.qg. line artwork) in Encapsulated Postscript Format (EPS) and bitmap files (e.g. half-
tones) or clinical or in vitro pictures in Tagged Image Format (TIFF).
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Detailed information on our digital illustration standards can be found
at http://authorservices.wiley.com/bauthor/illustration.asp.

Check your electronic artwork before submitting
it: http://authorservices.wiley.com/bauthor/eachecklist.asp.

Unnecessary figures and parts (panels) of figures should be avoided: data presented in small
tables or histograms, for instance, can generally be stated briefly in the text instead. Figures
should not contain more than one panel unless the parts are logically connected.

Figures divided into parts should be labelled with a lower-case, boldface, roman letter, a, b, and
S0 on, in the same type size as used elsewhere in the figure. Lettering in figures should be in
lower-case type, with the first letter capitalized. Units should have a single space between the
number and unit, and follow SI nomenclature common to a particular field. Unusual units and
abbreviations should be spelled out in full or defined in the legend. Scale bars should be used
rather than magnification factors, with the length of the bar defined in the legend rather than on
the bar itself. In general visual cues (on the figures themselves) are preferred to verbal
explanations in the legend (e.g. broken line, open red triangles etc).

Color figures
Color figures may be published online free of charge; however, the journal charges for
publishing figures in colour in print. If the author supplies colour figures at Early View
publication, they will be invited to complete a colour charge agreement in RightsLink for Author
Services. The author will have the option of paying immediately with a credit or debit card, or
they can request an invoice. If the author chooses not to purchase color printing, the figures will
be converted to black and white for the print issue of the journal.

Guidelines for Cover Submissions
If you would like to send suggestions for artwork related to your manuscript to be considered to
appear on the cover of the journal, please follow these general guidelines.

6. AFTER ACCEPTANCE

Upon acceptance of a paper for publication, the manuscript will be forwarded to the Production
Editor who is responsible for the production of the journal.

Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website. A working
e-mail address must therefore be provided for the corresponding author. The proof can be
downloaded as a PDF (portable document format) file from this site.

Acrobat Reader will be required in order to read this file. This software can be downloaded (free
of charge) from the following website: www.adobe.com/products/acrobat/readstep2.html . This
will enable the file to be opened, read on screen, and printed out in order for any corrections to
be added. Further instructions will be sent with the proof. Hard copy proofs will be posted if no
e-mail address is available; in your absence, please arrange for a colleague to access your e-
mail to retrieve the proofs.

Proofs must be returned to the Production Editor within three days of receipt.

As changes to proofs are costly, we ask that you only correct typesetting errors. Excessive
changes made by the author in the proofs, excluding typesetting errors, will be charged
separately. Other than in exceptional circumstances, all illustrations are retained by the
publisher. Please note that the author is responsible for all statements made in their work,
including changes made by the copy editor.

Early View (Publication Prior to Print)

Oral Diseases is covered by Wiley-Blackwell's Early View service. Early View articles are
complete full-text articles published online in advance of their publication in a printed issue.
Early View articles are complete and final. They have been fully reviewed, revised and edited
for publication, and the authors' final corrections have been incorporated. Because they are in
final form, no changes can be made after online publication. The nature of Early View articles
means that they do not yet have volume, issue or page numbers, so Early View articles cannot
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be cited in the traditional way. They are therefore given a Digital Object Identifier (DOI), which
allows the article to be cited and tracked before it is allocated to an issue. After print publication,
the DOI remains valid and can continue to be used to cite and access the article.

Author Services

Online production tracking is available for your article once it is accepted by registering
with Wiley-Blackwell's Author Services.
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