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Resumo

A cérie dentaria € uma doenca cronica de etiologia multi-fatorial, causada pela
complexa interacdo entre os acidos produzidos pela placa bacteriana, os hidratos de
carbono fermentéveis provenientes da dieta e fatores do hospedeiro que incluem a saliva.
Dada a elevada prevaléncia da doenca a nivel mundial e uma base cientifica que suporta a
existéncia de fatores de suscetibilidade individual para o desenvolvimento da mesma, urge
a necessidade de desenvolver meios de identificagdo precoce de suscetibilidade para que
medidas preventivas eficazes possam ser tomadas. Assim, com este estudo objetivou-se
verificar a relacdo existente entre a presenca de determinadas proteinas salivares e a
presenca de carie nos individuos analisados, com possivel identificacdo de potenciais
marcadores de suscetibilidade a doenca.

A catalogagdo das proteinas salivares em pacientes com carie dentaria, permitiu
adicionar 28 proteinas a base de dados do OralCard (entre as quais 4 microbianas e 24
humanas). A caracterizacdo funcional do OralOma de cérie permitiu identificar alteraces
estatisticamente significativas (p<0,05) em determinados processos biologicos e fungdes
moleculares das proteinas salivares de cérie dentaria, nomeadamente no que respeita a acao
antioxidante da saliva, especificamente por acdo do sistema da peroxidase salivar. A analise
interatomica realizada permitiu destacar 4 proteinas (transcobalamin-1, peptidylprolyl cis-
transisomeraseB, small proline-rich protein 3 e histone 4) com elevados graus de interacéo
com o OralOma total e com potencial influéncia no desenvolvimento de lesdes de carie
dentéria.

Verificou-se uma caréncia de estudos experimentais dirigidos para o proteoma
microbiano em cérie dentéria, no entanto a identificagdo dos seus fatores de viruléncia pode
constituir um passo na andlise da suscetibilidade de um individuo ao desenvolvimento da
doenca. A andlise do proteoma oral realizada permitiu compreender alguns aspetos dos
mecanismos moleculares envolvidos no processo de carie dentaria, permitindo estabelecer
potenciais biomarcadores de suscetibilidade a doenca, a serem avaliados em estudos

experimentais no futuro.

Palavras-chave: carie dentéria; suscetibilidade a céarie; proteinas salivares;

biomarcadores; protedmica.
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Abstract

Dental carie is a chronic disease of multifactorial etiology caused by a complex
interaction between the biofilm produced acids, fermentable carbohydrates from the diet
and several host factors including the saliva composition. Due to the worldwide high
prevalence of the disease and a large scientific base that supports the existence of individual
susceptibility factors for its development, it urges the need to develop early susceptibility
assessment methods in a way that preventive measures can be taken urges. Therefore, this
study aimes at verifying the relationship between the presence of certain salivary proteins
and the presence of dental caries in the analyzed individuals with the identification of
potential biomarkers of susceptibility to disease.

The listing of patients with salivary proteins in dental caries allowed to add 28
proteins to OralCard database (including 4 microbial and 24 human proteins). Functional
characterization of caries OralOme allowed the identification of statistically significant
changes (p<0,05) in certain biological processes and molecular functions of salivary
proteins involved in tooth decay, particularly with regard to saliva antioxidant activity by
specific action of salivary peroxidase system. The inter-atomic analysis has highlighted 4
proteins (Transcobalamin-1, Peptidylprolyl cis-transisomeraseB, Small proline-rich protein
3 histone 4) with high levels of interaction with the total OralOme and potential influence
in dental caries development and progress.

A lack of experimental studies directed to the microbial proteome of dental caries
was noted; however the identification of virulence factors may be a step to the analysis of
individual susceptibility to disease development. The analysis of the oral proteome allowed
the understanding of some molecular mechanisms involved in dental caries process,
enabling the establishment of potential biomarkers for disease susceptibility, to be

evaluated in future experimental studies.

Key-words: dental caries; dental caries susceptibility; salivary proteins; biomarkers;

proteomics.
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Nota Prévia

Ao longo desta dissertacdo surgem, por vezes, expressdes em lingua Inglesa,
escritas em italico, como resultado da necessidade de uniformizacdo global dos termos
usados para descrever conceitos biologicos entre culturas e linguas diferentes. A traducgéo
destas expressdes poderia implicar a distor¢do do seu significado original e a alteracdo do

conceito bioldgico que se pretende identificar.
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1. INTRODUCAO

1.1. CARIE DENTARIA
1.1.1. DEFINICAO E EPIDEMIOLOGIA

A cérie dentaria consiste na destruicdo localizada de tecidos duros dentarios
suscetiveis, por acdo de produtos resultantes da fermentagdo bacteriana dos hidratos de
carbono provenientes da dieta (1).

Trata-se de uma doenca multifatorial, infeciosa, transmissivel e dieta-dependente
(2), que resulta de uma sequéncia de estados de doenca, de crescente severidade e
destruicdo dentéria, que vdo desde alteracdes subclinicas de nivel molecular a um
envolvimento dentinario ou até pulpar, seja com superficie dentéria intacta ou com uma
Obvia cavitacdo (1).

Tratando-se da doenca infeciosa crénica mais prevalente no ser humano, a carie
dentéria constitui um grave problema de satde publica a nivel mundial (1,3). Segundo a
Organizacdo Mundial de Saude (OMS), 40 a 60% das criancas de todo o mundo
apresentam um ou mais dentes cariados, condicdo que, em individuos adultos, representa
uma percentagem que ultrapassa 0s 90% (4).

A cérie dentaria constitui a causa priméria de dor na cavidade oral (5,6) conduzindo
a estados de disfuncdo organica, (nomeadamente no que toca a mastigacdo, fonética e
respiracdo), mas também a situacdes de perturbacdo psicossocial, podendo, em estados
tardios, originar complicagdes infeciosas locais e gerais (6). VVarios estudos em criangas tém
ainda demonstrado uma possivel relacdo entre a presenca da doenca e uma taxa de

crescimento e desenvolvimento insuficientes (7-10).

1.1.2. ETIOLOGIA DA CARIE DENTARIA

O processo de desmineralizacdo e remineralizacdo dos tecidos duros dentarios

ocorre frequentemente ao longo do dia, na maioria das pessoas; a cada ingestdo de hidratos
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de carbono estes fendmenos repetem-se. Em estados fisioldgicos, a remineralizacdo da
superficie do esmalte ocorre se 0 componente nutritivo for removido, se as capacidades de
clearence, tamponamento e neutralizacdo da saliva forem adequados, e se as concentragoes
de calcio, fosfato e ides fltor forem suficientes. Quando o tempo decorrente entre eventos
de desmineralizacdo e remineralizacdo é suficiente, a resisténcia do esmalte a acdo dos
acidos aumenta, pela dissolucdo da apatite carbonada mais soltvel e pela formacdo de
fluorapatite menos sollvel, resultante da incorporacao de calcio e fosfato salivar (1)(Figura
1).

Em casos em que a ingestdo de hidratos de carbono se sucede ao longo de intervalos
demasiado curtos para que a remineralizacdo tecidular tenha lugar, a difusdo de célcio,
fosfato e carbonato para fora do tecido mineralizado torna-se continua e prolongada, o
processo de desmineralizacdo ndo € compensado pelo processo fisioldgico de
remineralizacdo e a lesdo cariosa implementa-se (1,2,11).

O mecanismo pelo qual a cérie dentaria se processa € idéntico para todo o tipo de
caries, sejam de esmalte, de dentina ou radiculares: bactérias enddgenas, presentes no
biofilme oral produzem &cidos fracos, como resultado do metabolismo de hidratos de
carbono fermentaveis (glicose, sucrose e frutose) (11); estes acidos conduzem a uma
diminuicdo sustentada dos valores de pH na interface placa-tecido dentario mineralizado,
que se pode estender por mais de 45 minutos ap6s a administracdo alimentar (11),
provocando uma desmineralizacdo local dos tecidos dentarios mais suscetiveis (2,11).

A carie dentaria resulta, portanto, de um desequilibrio ecoldgico na harmonia
fisioldgica entre os tecidos mineralizados do dente (esmalte, cemento e dentina) e o

biofilme microbiano oral (12).



Biofilme bacteriano
+
Hidratos de carbono
fermentaveis

Acidos

Tecido dentario
saudavel

Figura 1 — Mecanismo fisiolégico do processo de desmineralizacdo e remineralizacdo

dos tecidos dentarios por agdo de agentes externos. (Adaptado de Selwitz et all, 2007)

A primeira manifestacdo clinica de cérie dentéria resulta de uma desmineralizacdo
subsuperficial, sendo observada e denominada como uma “lesdo branca do esmalte”
(2,11,13). Embora nalguns casos a superficie dentaria possa aparentar estar integra, desta
lesdo pode resultar a perda de até 50% da composicdo mineral do esmalte, com
consequente alteracdo da sua tonalidade. Quando este processo, iniciado no esmalte, ndo é
controlado, a lesdo continua a progredir, com destruicdo gradual das estruturas dentarias,

podendo atingir a dentina ou dar origem a uma cavidade profunda de cérie, com
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Remineralizacdo

Tecido dentario
desmineralizado

]
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Controlo de placa
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envolvimento de esmalte e dentina (2,11,14).




Em 1962, ilustrado por Paul Keyes (15), o conceito de céarie dentaria como uma
doenca multifatorial baseava-se na interacdo de varios fatores determinantes como “dente
suscetivel”, “microrganismo” e “dieta”. Mais tarde, em 1983, Newbrum (16), considerando
a carie como resultado de um processo cronico que surge de uma continuidade da presenca
e interacdo desses fatores, incluiu o tempo como outro fator etioldgico desta doenca, dando

origem a uma adaptacédo do Diagrama de Keyes (Figura 2).

Tempo

Dieta

Microrganismos

Figura 2 — Diagrama de Keyes (15) adaptado por Newbrum (16), ilustrando os fatores

etioldgicos envolvidos no desenvolvimento de carie dentéria.

Mais recentemente, num artigo que visou a conceptualizacdo da carie dentaria,
Lima et al (2), conclui que, embora todos estes fatores participem nos processos de
desenvolvimento destas lesdes, ndo podem ser considerados determinantes da doenga, mas
antes determinantes na formacéo da placa bacteriana; segundo o autor, € a placa bacteriana
que, aderida a estrutura dentéria e através do metabolismo microbiano dos hidratos de
carbono provenientes da dieta, prolongado no tempo, condiciona o desenvolvimento de
carie dentaria (2). Assim, a placa bacteriana tem sido considerada um importante fator no
que concerne a formacdo e progressao das lesdes de carie, sendo influenciada por condigdes
diversas que incluem o pH salivar e o contetdo em hidratos de carbono fermentaveis da
dieta (17,18).



1.1.3. FATORES DE RISCO E SUSCETIBILIDADE

Apesar do estudo intensivo e das estratégias implementadas até ao momento para
controlo dos fatores etiolégicos da carie dentéria, os resultados ndo foram além da
diminuicdo da sua incidéncia; a sua irradicacéo néo foi alcancada. Assim, a relagéo entre os
fatores etiologicos e a atividade de carie, sugere que os métodos de diagnostico de
pacientes de risco sejam revistos (2).

Embora a cérie dentéria seja uma doenga multifatorial, com a microflora bacteriana
a ser apontada, nas Ultimas décadas, como o fator primordial da sua origem, fatores
adicionais tém demonstrado constituir uma influéncia na aceleragdo ou abrandamento do
desenvolvimento de novas lesdes (19).

A probabilidade de um individuo, num determinado momento da sua vida,
desenvolver novas lesdes cariosas ou de se verificarem alteracdes de tamanho e/ou
atividade em lesdes pré-existentes, designa-se por suscetibilidade a cérie, podendo esta ser
influenciada por fatores que tornam o individuo mais ou menos suscetivel a doenca (20,21).

A suscetibilidade de um individuo a cérie pode variar ao longo do tempo uma vez
gue uma parte dos fatores é modificavel (1), podendo estes dividir-se em fatores extrinsecos

e intrinsecos (2).

1.1.3.1. Fatores extrinsecos

Os fatores de suscetibilidade extrinsecos incluem condicdes relacionadas com a
estrutura sociocultural em que o individuo se encontra inserido e que influenciam o seu
comportamento, interferindo consequentemente no controle e incidéncia da doenca, tanto a
nivel individual como a nivel populacional (2,22). Ao longo das ultimas décadas, um
grande nimero de estudos, na maioria levados a cabo em paises desenvolvidos, reportaram
uma ligacdo entre o desenvolvimento de céries dentarias e fatores socias e comportamentais
(22).

e Sistemas de salde e servicos de saude oral — a disponibilidade, métodos
preventivos, orientagdo para tratamento, a centralizagdo ou descentralizacéo

e a integragdo ou ndo em cuidados primérios de saude, foram considerados
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pela OMS, fatores de risco associados a saude oral em geral e a carie

dentéria em particular (22).

Fatores socioculturais — o nivel de educacdo, a profissdo, o rendimento, a
etnia, estilo de vida e o acesso a redes de apoio social foram também
considerados na avaliacdo do risco de doenca oral, nomeadamente no que
respeita a carie (22).

Os estados social e econémico ndo estdo diretamente envolvidos no processo
de doenca no entanto sdo de grande importancia por afetarem a expresséo e
o controlo da doenca. O estado socioecondémico e educacional do paciente
tem implicagbes na compliance e alteracBes comportamentais que poderdo

diminuir o risco de carie nos mesmos (17).

Fatores ambientais — fatores como o acesso a dgua fluoretada e saneamento
publico, disponibilidade de meios para higiene pessoal, estado de nutri¢do e
dieta sdo fatores que, ndo sendo intrinsecos ao individuo afetam diretamente
0 seu comportamento e interferem consequentemente influenciam o controlo
e incidéncia de cérie na populacéo(2).

O uso difundido de flGor tem reduzido a prevaléncia de lesbes de carie,
podendo ser considerado um dos fatores preventivos mais importante.
Assim, 0 ndo acesso a aguas fluoretadas constitui um fator potenciador da

suscetibilidade a carie dentaria (20).

1.1.3.2. Fatores intrinsecos

Os fatores de suscetibilidade intrinsecos, por outro lado, correspondem a condigdes

fisicas e bioldgicas inerentes ao proprio individuo enquanto ser vivo individual e unico.

Neste grupo incluem-se fatores como o estado de saude do individuo em geral, a medicagdo

administrada, historial prévio de cérie dentaria, caracteristicas da propria denticdo —

nomeadamente referentes a anatomia dentéria e grau de mineralizacdo dos tecidos duros

dos dentes — bem como as caracteristicas inerentes a saliva (2,20,21,23)
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Comparativamente com 0s extrinsecos, os fatores de suscetibilidade intrinsecos séo
dificilmente controlaveis ou modificaveis, o que, sob 0 ponto de vista de aces preventivas
os deixa longe de grandes consideragdes no ambito das estratégias a serem propostas. (2)
No entanto, o seu carater intrinseco e imodificavel pode constituir a chave no que concerne
a metodos de previsdo e identificacdo de suscetibilidade individual a carie dentaria,

permitindo uma consequente adequacéo das medidas preventivas a adotar.

Estado de satde em geral e medicacao

Certo tipo de medicacdo, nomeadamente psicofarmacos, reduzem o fluxo de saliva,
podendo interferir na suscetibilidade do paciente a carie. O mesmo acontece com alteraces
da saude geral, como Sindrome de Sjogren ou diabetes ndo controlada, que, diminuindo a
guantidade de saliva libertada na cavidade oral aumenta a probabilidade de
desenvolvimento de lesdes cariosas. Para além disso, alteracdes mentais ou fisicas que
afetem os cuidados regulares de higiene oral ou que requeiram um consumo enriquecido de
hidratos de carbono podem influenciar igualmente a suscetibilidade do individuo. O uso
regular e prolongado de medicacdo contendo glicose, frutose ou sacarose, pode também

constituir um fator de suscetibilidade a céarie dentaria (22).

Historial prévio de céaries

Estudos epidemiolégicos tém demonstrado uma relacdo positiva forte entre
experiéncia de carie passada e futura, assim como, em crian¢as cujas maes apresentavam
lesGes cariosas durante a gestacdo. A presenca de lesdes de carie em denticdo primaria é

igualmente um preditor de suscetibilidade a lesdes na denti¢do definitiva (20)

Microbiota oral

Nas ultimas decadas, varios trabalhos de investigacdo tém fornecido informacgoes
significativas no que toca a relacéo entre a carie dentéria e a composi¢cdo microbiana salivar
(18,24-28). Como descrito acima, um dos fatores etiologicos primérios desta doenca
consiste na presenca de &cidos resultantes da metabolizacdo dos hidratos de carbono

alimentares por bactérias salivares e do biofilme dentario (21).
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Ao contrario do que se verifica com a mucosa oral, que apresenta uma continua
descamacdo das camadas epiteliais superficiais, a superficie dentaria ndo é constituida por
tecidos descamativos, fator que favorece e potencia o desenvolvimento e matura¢do de um
biofilme microbiano complexo (29).

Constantemente exposta e banhada por saliva, cujo conteido proteico constitui o
principal fator de adesdo dos colonizadores microbianos iniciais, a superficie dentaria é
sujeita a formacdo da pelicula salivar aderida. Esta fina pelicula, variavel em espessura
entre 0,1 e 1 um, consiste numa grande variedade de proteinas e glicoproteinas,
essencialmente provenientes da saliva mas também do fluido crevicular gengival e da flora
bacteriana oral, concentrando estes constituintes na superficie dos dentes, onde 0s mesmos
apresentam diferentes funcbes tanto na manutencdo da superficie dentaria como nas
interacdes com a componente bacteriana oral (30).

A adesdo inicial das células bacterianas a pelicula aderida é seguida pela sua
proliferacdo, producdo de uma matriz extracelular polissacaridea e formacdo de &cidos
organicos resultantes da exposicdo e metabolizacdo dos hidratos de carbono fermentaveis
provenientes da dieta. O biofilme dentario, historicamente designado por “placa
bacteriana”, consiste nesta estrutura bacteriana formada sobre a pelicula aderida e cuja
acumulacdo consiste numa organizada e complexa sequéncia de eventos. Com o aumento
de espessura de placa, estabelecem-se interacGes, ndo sé entre as diferentes espécies
bacterianas envolvidas (incluindo interacdes especificas e coopera¢do metabdlica) mas
também entre as bactérias e 0 componente proteico associado a pelicula aderida (30).

As lesdes de carie progridem em locais em que o biofilme oral tem a possibilidade
de se estabelecer e desenvolver por um periodo de tempo prolongado: quando se forma uma
cavidade resultante de um processo carioso, esta serve de protegdo para 0S microrganismos
da placa que, gradualmente, se adaptam ao ambiente acido (1,2,14).

Estudos baseados no acido desoxirribonucleico (ADN) bacteriano da cavidade oral
estimam que o biofilme dentario supragengival humano contenha entre 500 e 700 espécie
bacterianas. Estas estimativas aumentam consideravelmente, para cerca de 1000 a 2000
espécies, se considerarmos a saliva, uma vez que este fluido esta em contacto com todos 0s

nichos da cavidade oral. Em lesdes de carie, no entanto, 0 nimero decresce para cerca de
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100-200 fildtipos a nivel da espécie, seja em caries iniciais, de esmalte, de dentina ou
cavidades profundas envolvendo os dois tecidos (25).

Apesar da variabilidade a nivel do microbiota oral observada em individuos com
lesbes de carie ativa e individuos livres de carie, estes partilham cerca de 50 % do
microbiota supragengival (29). Os niveis de diversidade bacteriana variam nao apenas entre
individuos mas também entre diferentes lesdes de carie no mesmo individuo. Enquanto
lesBes iniciais de cérie apresentam nichos de diversidade restrita, lesdes cavitadas com
envolvimento de dentina apresentam comunidades de grande complexidade; comparando
lesbes de dentina com e sem cavitacdo, as primeiras apresentam maior diversidade
microbiana comparada com a segunda, 0 que sugere que em lesdes de cavitagdo possa
haver um suplemento de microrganismos provenientes da cavidade oral (25,31).

Estudos classicos baseados em culturas microbianas estabeleceram Streptococcus
mutans e Lactobacillus sp. como o0s principais agentes etiologicos das lesdes de carie
dentéria. No entanto, as lesfes de cérie tém provado ser ecossistemas extraordinariamente
diversos dos quais S. mutans constitui, no maximo, 1,6% da comunidade bacteriana da
lesdo. Nos altimos anos, outras espécies microbianas tém sido igualmente isoladas de
lesGes cariosas e tém sido relacionadas com a doenga, incluindo Bifidobacterium sp. e
Scardovia sp. (25,31).

Sob condicdes acidicas e prolongadas, como as que acompanham a progressao da
lesdo de cérie dentéria, aumenta a predominancia de bactérias aciddricas, o que envolve nao
apenas Streptococcus mutans e Lactobacillus sp., mas também estirpes de Streptococcus
ndo-mutans, Actynomyces sp., Bifidobacterium sp. e fungos (32,33).

Para além da diversidade observada entre lesdes cariosas, estudos recentes sugerem
uma base tecido-dependente na variabilidade das comunidades microbianas, suportada por
diferencas significativas entre a composi¢do bacteriana ativa em lesdes de esmalte e lesdes
de dentina. Os géneros Streptococcus, Rothia, Leptotrichia e Veillonella destacam-se com
elevados niveis em céries de esmalte, enquanto os géneros Lactobacillus sp., Shlegelella,
Pseudoramibacter e Atopobium tém surgido claramente associados a lesbes de dentina
(Figura 3). Existe ainda um elevado numero de espécies minoritarias (com proporcdes

inferiores a 1%) encontradas exclusivamente em lesdes de esmalte e outras como as
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pertencentes aos géneros Tannarella, Olsenella, Filifactor e Treponema identificadas

apenas em lesGes de dentina. (31)
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Figura 3 — Composicdo taxonomica de amostras bacterianas ativas em diferentes
lesbes de carie dentdria. Os graficos mostram a propor¢do de espécies bacterianas
identificadas de acordo com o tipo de lesdo cariosa avaliada: lesdo branca de esmalte (a
esquerda); lesdo de dentina cavitada (no centro) e lesdo de dentina n&do-cavitada (a direita).
No gréfico inferior sdo apresentadas as proporc¢des relativas as diferentes espécies de
Streptococcus (Imagem adaptada de Simon-Soro, A et all (2014) (31)).

O facto das comunidades bacterianas associadas a lesdes de cérie variarem em
diferentes estados de progressdo da doenca, bem como a desigualdade verificada entre
individuos, sugere que as mesmas funcbes podem ser realizadas por diferentes grupos de
microrganismos (25). Assim, mais importante do que conhecer uma lista de todos os
microrganismos cariogénicos é fundamental compreender a sua a¢do, 0 seu metabolismo e
interacdo com elementos presentes no ambiente dentario, nomeadamente a saliva e 0s seus

constituintes.
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A contagem de bactérias presentes na saliva, por exemplo, associada a outros
fatores anteriormente discutidos, como a dieta e fatores sistémicos, pode permitir uma
estimativa da suscetibilidade a carie do individuo. Um nimero aumentado de Lactobacillus
e Streptococcus mutans na saliva tem sido associado a uma prevaléncia aumentada de carie
dentaria. Além disso, a analise dos niveis de bicarbonato e outros ides importantes que
demonstrem alteracBes podem também ser sugestivos de uma predisposicdo a carie
dentéria, dada a sua importancia na manutencdo do pH salivar e na capacidade de
tamponamento. (34)

A participacdo dos microrganismos na cavidade oral € inquestiondvel e
indispensavel no que toca ao processo de cérie, jA que a lesdo de cérie passa pelo
metabolismo bacteriano com formacdo de &cidos. No entanto, este ndo deve ser
considerado um fator determinante, uma vez que o processo fisioldgico de
desmineralizacdo-remineralizacdo ndo é sindnimo do desenvolvimento de lesdo de céarie
dentéria (2). Novos estudos indicam que, aparentemente, a cérie dentéria poder-se-a
desenvolver por ineficiéncia da neutralizacdo dos acidos produzidos e ndo pelo aumento da
sua producdo (35). Assim, o microrganismo deve ser considerado como um fator

participativo mas ndo determinante na etiologia da carie.

Dieta e nutricdo

A relacdo entre dieta, nutricdo e a saude dentéria pode ser vista como uma ligacao
sinergética de duas vias: a dieta tem um efeito local priméario na integridade das pecas
dentarias, pH e composic¢des da saliva e placa bacteriana; por outro lado, a nutricdo tem um
efeito sistémico na integridade dos tecidos da cavidade oral, nomeadamente dos dentes,
periodonto, mucosa e 0sso alveolar. Alteragdes no aporte de nutrientes secundario a
modificacOes dietéticas, pode afetar a integridade, tanto dos tecidos dentéarios, como dos
tecidos paradentarios (36).

A carie dentaria tem sido fortemente associada, nomeadamente ao longo dos anos
80 e 90, com a frequéncia de ingestdo de hidratos de carbono fermentaveis, que se dividem
em dois grupos: complexos e simples. Embora os hidratos de carbono complexos sejam
considerados menos cariogénicos, uma vez gque 0s seus amidos ndo sao soltveis nos fluidos
orais e tem uma taxa de difusdo baixa no biofilme, hidratos de carbono simples, como a
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sacarose, glicose e frutose, pela facilidade de solucdo na saliva e difusdo no biofilme oral,
sdo considerados altamente cariogénicos, tendo sido, ao longo das Ultimas décadas,
indicados como importantes determinantes no desenvolvimento de céries dentarias (37).

As propriedades cariogenicas dos hidratos de carbono explicam-se com base no
mecanismo: a difusdo dos mesmos na placa bacteriana permite a sua metabolizacdo pelas
bactérias que a constituem, conduzindo a libertacdo de &cidos em concentragdes suficientes
para diminuir o pH na superficie do dente e conduzir aos processos de desmineralizagdo
previamente abordados; a sacarose esta envolvida na sintese de glicanos extracelulares,
fator que favorece a acumulacao de bactérias cariogénicas no biofilme dentario (38).

No entanto, € importante perceber que a relacdo entre a dieta e 0 desenvolvimento
de lesdes de céarie mudou ao longo do tempo: embora ndo exista uma clara alteragdo no
consumo total de aclcares ao longo dos ultimos 30 anos, € visivel uma mudanca na forma
como o agucar é utilizado, com uma reducéo da utilizacdo de sacarose e aumento do uso de
frutose. Assim, apesar da reducdo na prevaléncia de céries ter vindo a ser atribuida aos
efeitos topicos do fluor, a reducdo do consumo de sacarose e a sua substituicdo por outro
tipo de hidratos de carbono pode ter tido, igualmente, uma contribuicdo positiva (39).

A avaliacdo dos habitos alimentares de cada individuo, com especial analise a
exposicdo a acucares e tipo de alimentos diariamente ingeridos, torna-se entdo um
componente essencial nos cuidados preventivos de salde oral e na previsdo do risco
individual de desenvolvimento de lesdes cariosas. Um aconselhamento nutricional deve
focar-se ndo apenas na reducdo da exposicdo a aclcares mas também a recomendacbes

sobre alternativas mais saudaveis (37,40).

Dente

A suscetibilidade do dente a carie é determinada por fatores respeitantes a prépria

denticdo, destacando-se a sua localizacdo, morfologia, composicéo e idade pos eruptiva.

Localizacdo e morfologia

A somar a complexa etiologia da carie dentaria encontra-se a ndo uniforme
suscetibilidade das superficies dentarias ao longo de toda a denticdo. A sequéncia e
natureza das lesdes de carie demonstram uma hierarquia de suscetibilidade a carie, com 0s
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sulcos e fissuras a exibir maior risco do que superficies lisas (23). Quanto mais favoraveis
as condi¢bes para o desenvolvimento do biofilme dentdrio e maior dificuldade de
higienizagéo (como por exemplo nas zonas interproximais, faces posteriores e palatinas dos
dentes inferiores), maior a suscetibilidade do dente ao desenvolvimento de lesGes cariosas
(29) (Figura 4).
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Figura 4 — Diversidade de graus de suscetibilidade do dente a acumulagéo de biofilme
dentéario e ao desenvolvimento de carie dentaria, de acordo com a sua anatomia. (adaptado de
Costolonga et al (2014)(29)).

Composicéo

O grau de mineralizacdo dos tecidos dentarios € inversamente proporcional a sua
resisténcia a dissolugdo &cida. Este fator esta intimamente relacionado com fatores de
suscetibilidade extrinsecos e intrinsecos, nomeadamente ambientais e presentes no
desenvolvimento dentario (2). Assim, dentes acabados de erupcionar sdo mais suscetiveis a
carie do que aqueles que j& erupcionaram e tiveram oportunidade de terminar 0 Seu
desenvolvimento na cavidade oral (28). Adicionalmente, defeitos do esmalte, como a

hipoplasia, tém sido relacionados com suscetibilidade aumentada a carie (28).
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Embora o esmalte receba mais atencdo cientifica pela sua superficie se encontrar
diretamente exposta ao ambiente oral, mais recentemente, também a dentina comegou a
receber consideracdes no que toca a suscetibilidade a carie. Uma vez que a dentina é
relativamente mais solivel do que o esmalte, diferencas criticas no que toca a
suscetibilidade deste tecido ao desenvolvimento e progresso de lesGes de carie devem ser

esperadas (37).

Idade p6s eruptiva

Imediatamente apos a erup¢do do dente, a superficie do esmalte em contacto com o
ambiente oral inicia um processo de maturagdo, com aumento da sua mineralizacdo e
resisténcia. No entanto, e uma vez que 0s processos de desmineralizagdo-remineralizagéo
se repetem ao longo do tempo, a velocidade de maturacdo do esmalte pode ndo ser
suficiente para acompanhar os processos de desmineralizacdo e a lesdo de carie instala-se.
Assim, a suscetibilidade do esmalte a carie € maior quanto mais recente for a sua data de
erupcéo (37).

Um estudo preciso do risco individual dos pacientes ao desenvolvimento de lesdes
de cérie poderd permitir a identificacdo de pacientes de risco aumentado, possibilitando
terapias preventivas e melhorando a efetividade dos tratamentos (21)

1.2. SALIVA

A saliva é o biofluido de recolha menos invasiva do corpo humano, banhando
permanentemente a cavidade oral e responsavel pela manutengdo do equilibrio de um meio
em constante mudanga. (41,42) A este fluido sdo reconhecidas funcdes extremamente
importantes no que toca a mecanismos protetores da cavidade oral, de manutencédo da flora
normal e da integridade das superficies dentarias nomeadamente pela eliminagdo
bacteriana, atividade antibacteriana, capacidade tampdo e remineralizacdo dentaria (17),

sendo por isso relevante a sua analise para avaliacdo de processos cariogénicos.
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1.2.1. ORIGEM

Ao longo do dia, um individuo adulto saudavel produz, em média, 1-1,5 litros de
saliva (41,43-45), podendo, no entanto, a sua producdo ser modificada quantitativa e
qualitativamente na presenca de condices tanto fisioldgicas como patologicas (46).

E possivel considerar dois tipos salivares de acordo com a sua origem: a saliva total
e a saliva especifica de cada glandula produtora. A saliva total corresponde a complexa
mistura de fluidos provenientes ndo s6 das glandulas salivares secretoras como também de
origens nao-salivares, como sejam o fluido crevicular gengival ou restos alimentares
submetidos a mastigacdo; o segundo tipo corresponde ao fluido produzido diretamente em
cada glandula salivar especifica, sendo maioritariamente segregada pelos trés pares de
glandulas principais: parétidas (20%), submandibulares (65-70%) e sublinguais (7-8%).
Cerca de 90% do volume diario de saliva é produzido por estas glandulas, estando a
restante producéo a cargo de diversas glandulas salivares menores, dispersas pela mucosa
oral (41,43).

1.2.2. COMPOSICAO

A composicgéo salivar varia de local para local no interior da cavidade oral de cada
individuo e é modificada de acordo com a altura do dia e a proximidade das refeicdes,
dependendo também do facto de resultar de uma producdo basal ou estimulada; as suas
propriedades sdo ainda afetadas pelo nivel de hidratacdo e de salde geral do individuo
(46,47).

O fluido salivar constitui uma secregdo mucosserosa clara, exocrina e ligeiramente
acidica (pH 6-7), consistindo em aproximadamente 99% de &gua com concentragdes
varidveis de eletrdlitos (sédio, potassio, calcio, magnésio, bicarbonato e fosfato) e
componentes organicos, nomeadamente proteinas da mais variada importancia na
manutencdo da saude oral (44,45,47,48) (Figura 5).
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Figura 5 — Principais componentes salivares.

Na saliva total, correspondente a complexa mistura de fluidos provenientes ndo so6

das glandulas salivares secretoras como também de origens ndo-salivares, é ainda possivel

identificar outros componentes, nomeadamente provenientes do fluido crevicular gengival,

transudato da mucosa oral, secrecdes nasais e faringeas, derivados sanguineos, bactérias e

produtos bacterianos, virus, fungos, células epiteliais descamadas e restos alimentares

submetidos ao processo de mastigagéo (43-45).

Diversas proteinas presentes na saliva, assim como outos componentes (por

exemplo farmacos e hormonas), apresentam origem sanguinea, que normalmente ndo se

encontram entre 0s constituintes salivares, mas que podem surgir na sua composic¢ao. Os

processos pelos quais estas moléculas e substancias surgem no fluido salivar sdo variados,
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podendo ocorrer por: sangramento intra-oral, que permite o contacto de células seroldgicas
com a saliva; transferéncia direta atraves do plasma, no interior das glandulas salivares,
tanto por vias intracelulares (difusdo simples) como por vias extracelulares (ultrafiltracdo);
através do fluxo de fluido crevicular gengival (FCG) que, dependendo do grau de
inflamacédo gengival pode consistir num exsudado sérico ou inflamatorio com componentes

séricos (45).

1.2.3. FUNCAO: O PAPEL DAS PROTEINAS

Inimeras sdo as funcbGes nas quais a saliva se envolve, encontrando-se estas
intimamente ligadas com a sua composic¢ao proteica, e das quais se destacam a a¢ao sobre
0s dentes, a mucosa oral, os alimentos e 0s microrganismos colonizadores da cavidade oral
(43) (Figura 6).

Entre as muitas funcdes salivares incluem-se:

e Lubrificacdo e protecdo dos tecidos orais;

e Acdo sobre o paladar, atuando como solvente para ifes e por acdo de
proteinas como a gustina;

e Manutencdo da integridade da mucosa oral, pela acdo de fatores de
crescimento, promotores de uma cicatrizacdo adequada e rapida, e de
cistatinas, inibidoras de enzimas destrutivas como as cistatinas protéases;

e Assisténcia a digestdo alimentar, por acdo de amilases e protéases;

e Diluicéo e irrigacdo da cavidade oral,;

e Tamponamento de &cidos provenientes da alimentagdo e presentes na placa
bacteriana, prevenindo a desmineralizacdo causada pelos mesmos;

e Reserva de ides essenciais nos processos de remineralizagdo dentaria;

e Controlo da microflora oral através de mediadores imunoldgicos,

enzimaticos, proteicos e quimicos. (47)

Os componentes salivares, particularmente as proteinas, sdo multifuncionais

(realizando mais de uma funcdo), redundantes (realizando funcbes semelhantes em
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contextos e extensdes diferentes) e anfifuncional (atuando tanto a favor como contra

hospedeiro) (45).
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Figura 6 — Representacdo esquematica da relacdo entre as principais funcdes salivares
e 0s seus constituintes intervenientes (adaptado de Rosa et al (2011) (43)).

1.2.4. A SALIVA COMO FLUIDO DIAGNOSTICO

A possibilidade de monitorizagdo de estados de saide bem como do surgimento,
progressdo e progndstico de doencas, através de meios ndo invasivos € um dos grandes
objetivos no que toca a promogdo e cuidados de salde (49).

Um grande obstaculo na utilizacdo da saliva como fluido diagndstico tem sido a
nocgdo de que elementos informativos (analitos) se encontram em menores quantidades na
saliva do que no soro. Com o desenvolvimento de novas e mais sensiveis técnicas de
analise, no entanto, a pequena quantidade de analitos na saliva, deixou de ser uma

limitacdo, com a possibilidade de quase todos os elementos passiveis de serem encontrados
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numa andlise sanguinea, poderem-no ser igualmente na saliva. Assim, a capacidade de
detecdo de doencas sistémicas a partir de analises salivares tem sido demostrada nos
ultimos anos para vérias patologias, nomeadamente, cancro oral, Sindrome de Cushing,
HIV 1 e 2 e Hepatites Virais A, B e C (48).

Como fluido diagnostico, a saliva oferece vantagens em relacdo ao soro podendo ser
recolhida de forma n&o-invasiva por individuos ndo especializados, facilmente armazenada
e transportada, e oferecendo um custo-beneficio favoravel na recolha de quantidades
suficientes para andlise (46,51). Adicionalmente, a saliva é um fluido de diagnostico em
tempo real: uma vez que as glandulas salivares sdo de natureza exocrina, produzem perfis
proteicos indicativos do estado de salde ou doenca do individuo no momento da recolha.
Para além disso, a recolha salivar esta associada a um risco minimo de infe¢Ges, podendo
ser efetuada até em situacBes mais desafiantes, como em criangas ndo cooperantes ou
pacientes ansiosos, nos quais a recolha de sangue pode ser de dificil execucdo (46).

Nas ultimas duas décadas, varias técnicas tém sido estudadas na avaliacdo do risco
dos pacientes para determinadas doencas, entre as quais doencas orais, nomeadamente a
doenca periodontal e a céarie dentaria (51).

De facto, no que toca a suscetibilidade a carie dentaria, a saliva tem demonstrado
um potencial real para a sua avaliagdo. Edgar e Highman (52), categorizaram os efeitos
anti-cariogénicos da saliva como sendo estaticos ou dindmicos: efeitos estaticos sdo aqueles
gue podem ser considerados continuos e sdo exercidos na composi¢do microbiana da placa
através de fatores metabolicos ou antimicrobianos, efeitos protetores resultantes da
formagéo da pelicula salivar e efeitos dos eletrolitos salivares (como fluor) na manutencéo
de um ambiente supersaturado para 0os minerais dentarios; efeitos dindmicos, por seu turno,
relacionam-se com o fluxo que segue a estimulacdo salivar e que se altera ao longo do
tempo. Estes udltimos incluem a neutralizacdo dos produtos &cidos resultantes do
metabolismo bacteriano apos a ingestdo de agucares e a capacidade de tamponamento (21).

A saliva é ainda adequada na monitorizacdo do conteudo bacteriano capaz de
sobreviver em ambiente oral e utilizar os constituintes salivares como substrato para o seu
crescimento. Mais de 700 espécies microbianas orais estdo neste momento identificadas,
tornando a flora oral uma das mais complexas comunidades microbianas do corpo humano.

Existem cerca de 10® a 10° CFU/mI de microrganismos vivos na saliva, refletindo a

-19-



composicdo microbiana e podendo servir como biomarcadores de estados de saude e
doenca na cavidade oral. Por exemplo, estudos prévios, ttm demonstrado uma correlagdo
significativa entre as concentragdes de Streptococcus mutans e Lactobacilos sp na saliva e
na placa dentaria; os niveis de espécies cariogénicas na saliva tem sido igualmente

investigadas como potenciais ferramentas de avaliacdo de risco de carie (21).

1.2.5. PROTEOMA SALIVAR E CARIE DENTARIA

De um ponto de vista bioquimico, as proteinas constituem o componente mais
importante da saliva, pelo que, uma anélise compreensiva e que conduziu a identificacéo do
contetdo proteico da saliva foi o primeiro passo para a descoberta de biomoléculas
salivares associadas a estados de salde e doenca no homem (46).

Atualmente, a protedmica é amplamente vista como um poderoso meio de pesquisa
biomédica, procurando a identificacdo e caracterizacdo de novos péptidos e proteinas com
importante atividade biol6gica, nomeadamente a nivel de condi¢des patoldgicas (46).

Com os avancos significativos em espetrometria de massa e tecnologias associadas
aos estudos de protedmica, a descoberta de biomarcadores proteicos tem-se tornado uma
das aplicacOes centrais da protedmica. Assim, e associando as vantagens da utilizacdo da
saliva como fluido de diagnostico, a anélise do seu proteoma tem vindo a adquirir um papel
de relevo na descoberta de biomarcadores para doencas humanas, nomeadamente a cérie
dentaria (46,53).

No gue concerne a sua acao sobre os dentes, a saliva, e em particular o seu contetdo
proteico, € essencial na conservacdo da denticdo ao longo da vida, estando varias das suas

funcgdes associadas a protecdo e manutengdo da salude dentéria:

e A superficie dentaria é continuamente protegida do desgaste por mucinas e
glicoproteinas ricas em prolina presentes no biofilme salivar;

e As proteinas presentes no biofilme que inicialmente se forma na superficie
dentaria, nomeadamente proteinas ricas em prolina e estaterinas, promovem

a remineralizacdo do esmalte por atracéo de ides célcio;
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A desmineralizacdo dos tecidos dentarios € limitada por acdo de proteinas da
pelicula aderida, em conjunto com ides calcio e fosfato da saliva e da placa
bacteriana;

Diversas glicoproteinas salivares previnem a adesdao de microrganismos
orais a pelicula dentéria, inibindo o seu crescimento;

O sistema de tamponamento salivar € responsavel pela neutralizacdo dos
acidos associados a desmineralizacdo do esmalte e ao processo de carie
dentéria, conduzido por bicarbonatos, fosfatos e ureia;

Proteinas macromoleculares e mucinas tém atividade depuradora, agregante
e/ou de ligagdo a microrganismos orais, contribuindo para o metabolismo da
placa bacteriana;

Diversas proteinas e complexos enziméaticos, nomeadamente associados a
imunoglobulinas, providenciam acéo antibacteriana (45,54);

A saliva é fundamental na manutencdo da regulacdo homeostatica do
ambiente oral, pelo que as interacGes entre as proteinas salivares e fatores de
viruléncia microbianos tém um papel crucial na imunidade inata do
hospedeiro (55);

Proteinas salivares com capacidade antioxidante atuam de forma a
neutralizar os radicais livres produzidos aquando do desenvolvimento e

progressao de lesdes de carie (56).

E ainda previsivel que exista uma grande variedade de proteinas presentes na saliva,

cuja caraterizagdo ndo foi ainda realizada e cuja fungdo tenha impacto, ndo apenas a

protecdo dos tecidos dentérios, mas na dindmica geral do desenvolvimento de cérie dentaria

1.2.6. BIOMARCADORES DE SUSCETIBILIDADE A CARIE

Até a data, a utilidade diagnostica de analises salivares para quantificacdo de

componentes ou microrganismos de forma individualizada, demonstrou ser limitada no que

concerne a previsdo da suscetibilidade a carie dentaria (57). Dada a influéncia do proteoma
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salivar na manutencdo da dindmica do ambiente oral, é concebivel considerar que
alteracbes no seu conteddo possam ser paralelas as alteragdes verificadas durante o
desenvolvimento e progressdo de lesdes de cérie dentéria e que, desta forma, as proteinas
salivares possam constituir potenciais biomarcadores de suscetibilidade de um individuo ao
desenvolvimento de carie(s) dentaria(s).

Um biomarcador é definido como uma medida farmacologica ou fisioldgica
utilizada na predicdo de um evento tdxico; trata-se de uma molécula especifica no
organismo com caracteristicas particulares que a tornam num instrumento de medida de
progressdo de uma doencga ou efeitos de um tratamento (58).

Um variado grupo de proteinas salivares (nomeadamente imunoglobulinas,
citocinas, lisozimas, lactoferrinas, lactoperoxidase, aglutininas, mucinas, cistatinas) tem
sido amplamente associado a propriedades antimicrobianas, influenciando o
desenvolvimento da pelicula aderida, por inibicdo da adesdo de Streptococcus mutans,
modulando a agregacdo bacteriana ao biofilme e/ou ativando os mecanismos imunolégicos
de defesa do hospedeiro (59).

Um dos elementos humorais mais importantes do sistema imune local da cavidade
oral é a Imunoglobulina A (IgA) salivar, capaz de reduzir a adesdo dos microrganismos a
superficie dentaria e a mucosa oral, contribuindo para o controlo do inicio da colonizacdo
bacteriana (60,61). O mecanismo de acdo desta proteina pensa-se estar relacionado com a
sua interferéncia na adesao sacarose-dependente e independente de Streptococcus mutans a
hidroxiapatite bem como a provavel inibicdo da atividade metabolica de coldnias
bacterianas (61).

As mucinas salivares também tém demonstrado uma variedade de fungdes no que
concerne & manutengdo da satde oral. Como constituintes da pelicula aderida, as mucinas
cooperam na colonizagdo bacteriana inicial, pela promogdo do crescimento de
microrganismos benignos da flora comensal oral, formando uma barreira protetora e
lubrificando a superficie dentaria contra o desgaste, providenciando uma barreira de difusao
conta a penetracdo de &cidos e limitando o egresso de minerais da superficie do dente
(21,62).

CD14 soluvel (sCD14), uma glicoproteina membranar expressa predominantemente

na superficie de mondcitos/macrofagos e neutrofilos, tem um papel crucial no
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reconhecimento de diversos produtos microbianos, como sdo exemplo o0s
lipopolissacarideos (LPS) e peptidoglicanos, que constituem os maiores componentes das
superficies de bactérias gram-negativas e gram-positivas respetivamente (63).

A lactoferrin, um dos fatores de defesa nao especificos na saliva, tem sido objeto de
estudo nos ultimos 40 anos, pelo seu efeito bacteriostatico direto, atribuido ndo apenas a
sua alta afinidade ao ferro (elemento fundamental para o crescimento bacteriano), mas
também pela sua capacidade de danificar a membrana bacteriana externa (61).

Embora a maioria dos estudos de proteémica dirigidos a carie dentaria concentrem
as suas pesquisas na identificacdo de biomarcadores humanos, também as proteinas
microbianas tém demonstrado uma variacdo consideravel ao longo do desenvolvimento das
lesGes. A cariogenicidade associada a Streptococcus mutans e Streptococcus sobrinus, por
exemplo, esta associada as suas capacidades de producdo de trés e quatro tipos de
glicosiltransferases (GTF), respetivamente. Trata-se de enzimas com importantes fungdes
de catélise na formacdo, a partir da sacarose alimentar, de glicanos extracelulares insollveis
em agua (WIG). Os WIG desempenham um papel fundamental no desenvolvimento de
placa bacteriana pela sua capacidade de adesdo a superficies lisas, como sdo as superficies
dentarias, assim como pela mediacdo da agregacdo de células bacterianas e restos
alimentares (64).

A identificagdo de proteinas salivares como biomarcadores de cérie dentéria podera,
no futuro, permitir a classificacdo dos pacientes como suscetiveis, quando o respetivo
marcador se encontrar presente ou alterado na analise salivar efetuada. Desta forma, o
individuo pode ser orientado para um programa de saude oral especializado, nomeadamente
com controlo alimentar e de habitos de higiene oral, de forma a prevenir o desenvolvimento

de caries dentarias por meio de um maior acompanhamento (19).
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2. OBJETIVOS

A realizagdo do presente trabalho tem como base o estudo de alteragdes proteicas
salivares em pacientes com carie dentaria e 0 conhecimento de que a saliva constitui um
dos agentes primarios de protecdo das estruturas dentarias.

Os principais objetivos deste trabalho consistiram em:

e Catalogacdo das proteinas humanas e microbianas da cavidade oral de
pacientes com carie dentdria e anotacdo manual de informacdes
consideradas relevantes para a interpretacdo de dados de protedmica nesta
patologia;

e Atualizacdo do OralCard com a informacdo levantada no decorrer do
trabalho;

e Avaliacdo das principais diferencas entre o proteoma salivar em cérie e 0
mesmo em individuos saudaveis;

e Avaliacdo das implicagdes funcionais das proteinas humanas orais
identificadas no proteoma salivar de carie dentaria;

e Avaliacdo da interacdo das proteinas salivares presentes em carie com 0s
restantes componentes microbianos e proteicos presentes na cavidade oral e
influentes no mecanismo de cérie dentaria;

e Revisdo e proposta de proteinas que, de acordo com as suas fungdes e dados
de quantificagdo em carie dentéria, representem potencial de biomarcadores

da doenca.
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3. MATERIAIS E METODOS

3.1. PROTEOMA HUMANO EM CARIE DENTARIA
3.1.1. SELECAO DOS ESTUDOS

Foi realizada uma pesquisa bibliografica eletrénica com recurso a ferramentas de
pesquisa como o portal PubMed Medline, Lilacs e Scielo, utilizando como expressdes de
pesquisa 0s seguintes termos MeSH (Medical Subject Headings): “dental caries”; “caries
susceptibility”; “salivar proteins”; “biomarkers”; “proteomics”.

De forma a poder desenvolver uma revisdo sistematica baseada na relagdo entre
proteinas salivares e cérie dentéria, procedeu-se ao registo de todas as proteinas
identificadas em dois tipos de estudos: estudos observacionais controlados de comparacao
protedmica de individuos com experiéncia de carie (CPO=0) e individuos sem experiéncia
de carie (CPO>0); e estudos observacionais controlados de comparagdo protedmica de
individuos de acordo com o seu nivel de CPO. Desta forma foi possivel, posteriormente,
avaliar se as proteinas salivares poderdo ou ndo constituir potenciais biomarcadores da
doenca. Artigos ndo referentes a carie dentaria ou estudos experimentais com amostras nao
provenientes da cavidade oral e/ou de populacdo ndo pertencente a espécie Homo sapiens,
foram excluidos.

Com base na analise dos artigos selecionados, foi realizado um levantamento de
todas as proteinas salivares identificadas nas amostras estudadas que ainda ndo tinham sido
incluidas na base de dados do proteoma oral do OralCard, procedendo-se, assim, a
atualizacao da base de dados referente ao OralOma humano e microbiano de carie dentaria.

3.1.2. ANOTACAO MANUAL DE INFORMACOES RELATIVAS AS PROTEINAS
IDENTIFICADAS

A andlise de cada um dos estudos experimentais permitiu a anotacdo manual de uma

série de informagGes que foram consideradas essenciais para a interpretacdo dos dados
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catalogados. Esta inclui: dados de identificacdo de cada uma das proteinas, o local de
recolha da amostra, a relacdo de cada proteina com os estados de saude e de doenca, a
caracterizagdo do dador da amostra, a caracterizacdo dos métodos de amostragem e de
analise, bem como a existéncia de modificacbes pds-traducdo associadas a cada proteina
(Figura 7). As informacdes recolhidas poderdo ser igualmente Uteis na analise comparativa

de discrepancias encontradas entre resultados de estudos diferentes.

UniProtKBAC Gene Name Organism Parotid | 2278 | qapsy,
name Exosome
. Whole Crevicular s =
Minor Saliva Fluid Mucosa Tongue Biofilme | In Vitro
Disease Disease . + Social
Health (OMIMID) | (MeSH ID) Regulation | Age group | Gender Habits*
Methods
Methods of of Type of , . Citation
Sampling** S Study PTM Biomarker (NCBIID) Ohbs.
EEE

Figura 7 — Cabecalhos que permitem a organizacdo sistematica da informacao
recolhida dos diferentes estudos analisados e referentes as proteinas salivares em carie

dentaria.

3.1.2.1. Identificagdo das proteinas salivares em céarie dentaria

O primeiro passo no registo das proteinas salivares foi a sua identificacdo (Figura
8).
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UniProtKBAC name Name Organism

Figura 8 — Cabecalhos das colunas da tabela registo do proteoma salivar em cérie
dentéria referentes a identificagdo de cada proteina.

A cada proteina foi atribuido o seu cddigo de identificacdo universal (UniProtkKB),
através da pesquisa e selecdo na base de dados online UniProt (http://www.uniprot.org/)
(Figura 9).
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Results @ About UNiProtks
Fifter by’ 1103500209 b s 35
T HWM-I
Swiss-Prot () P49935 CATH_MOUSE k Pro-cathepsin H (Cathepsin B3) (Cathepsin BA) [Cleaved into: Mus musculus
) ‘ Cathepsin H mini chain; Cathepsin H (EC 3.4.22.16); Cathepsin H heavy (Mouse)
F’opu\ar organisms chain; Cathepsin H light chain]
Human (49) [ P09668 CATH_HUMAN .i Pro-cathepsin H [Cleaved into: Cathepsin H mini chain; Cathepsin H (EC CTSH, CPSB Homo 335
Mouse (34) =% 3.4.22.16); Cathepsin H heavy chain; Cathepsin H light chain] sapiens
(Human)
Rat (11) [) PO7339 CATD_HUMAN Py  Cathepsin D (EC 3.4.23.5) [Cleaved into: Cathepsin D light chain; CTSD, CPSD Homo 412
Bovine (8) - Cathepsin D heavy chain] sapiens
(Human)
Slime mold (5) n n n R
[ P24268 CATD_RAT ﬁ Cathepsin D (EC 3.4.23.5) [Cleaved into: Cathepsin D 12 kDa light Ctsd Rattus 407
Other organisms - chain; Cathepsin D 9 kDa light chain; Cathepsin D 34 kDa heavy chain; norvegicus
Cathepsin D 30 kDa heavy chain] (Rat)

Figura 9 — Exemplo ilustrativo da visualizacdo da ferramenta de pesquisa de proteinas
online, no site da UniProt.

Utilizando o site da UniProt, obtivemos dados essenciais a identificacdo proteica:
com base no nome da(s) proteina(s) recolhido durante a fase de andlise bibliografica,
obtivemos as informac0es referentes ao codigo de entrada da base de dados, nome do gene

associado e organismo a que pertence.

3.1.2.2. Origem das amostras salivares estudadas e respetivo contetdo
proteico

De acordo com a origem das amostras salivares recolhidas e analisadas em cada
estudo, as proteinas foram associadas a um dos seguintes grupos: glandulas paroétidas;
exossoma das glandulas parétidas; glandulas submandibulares/sublinguais; glandulas
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minor; saliva total; fluido crevicular; mucosa oral; lingua; biofilme ou de culturas in vitro
(Figura 10).

L2 SMYSL | Minor e = o e Mucosa | Tongue | Biofilme 1..'::1,-0

Parotid Exosome Saliva Fluid

Figura 10 — Cabecalho da tabela em Microsoft Excel 2010 relativa a origem das

amostras salivares utilizadas para andlise proteica.

3.1.2.3. Relacdo com os estados de saude e de doenca

A anotacdo da relacdo das proteinas em carie dentaria com estados de salde ou
doenca, permite inferir se as mesmas sdo exclusivas de um unico estado fisioldgico
(presenca de cérie dentaria (doencga) ou auséncia de carie dentaria (salde)), ou se, por outro
lado, estas estdo presentes em ambas 0s casos (Figura 11).

Para identificacdo da patologia em estudo foram anotados o codigo MeSH ID e
identidade no Online Mendelian Inheritance in Man (OMIM ID).

Disease Disease

Health | oamvim) | (MesHID)

Regulation

Figura 11 — Cabecalho da tabela em Microsoft Excel 2010 referente a relagcdo das

proteinas anotadas com os estados de satude e doenca.

No que respeita a regulacdo de cada proteina, esta corresponde a variacdo da sua
expressao na doenca em relagdo ao controlo saudavel. A regulacdo das proteinas salivares

em cérie dentaria teve em consideracéo a fold change calculation:

Numero de ocorréncias em doenca
= Valor

Numero de ocorréncias em saude
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Hipdtese a) valor >1 : regulagao positiva (+)

Hipotese b) 0 < valor < 1 : regulagdo negativa (-)

Em caso da hipotese b) se verificar, € necessario o calculo do guociente abaixo

descrito de forma a obter um valor de regulacao negativo:

=Y (a este é atribuido o valor negativo : =Y
Valor ( 9 )

O célculo deste quociente permite uma melhor interpretacdo dos dados uma vez que
uma fold change com valor de, por exemplo, 0,5 corresponderia a uma diminui¢cdo de 2
vezes na quantidade de expressdo da respetiva proteina. Assim, a partir do quociente
descrito acima, obtemos diretamente o valor de -2, tornando a interpretacdo de dados mais

direta e facilitada.

3.1.2.4. Caracterizacdo do dador da amostra analisada

A caracterizacdo do dador da amostra analisada em cada estudo, incluiu a sua faixa
etaria, género e habitos sociais (como por exemplo habitos tabagicos ou consumo de
alcool), uma vez que estes fatores sdo considerados modificadores da expressao proteica
dos individuos. Foram igualmente anotados os critérios de exclusdo definidos pelos autores

de cada estudo analisado (Figura 12).

Age Social
group e Habits*

Figura 12 — Cabecalho da tabela em Microsoft Excel 2010 referente a caracterizacao

do dador da amostra de saliva analisada.

3.1.2.5. Metodos de amostragem e analise

Os métodos de amostragem e analise permitiram caracterizar a metodologia

utilizada na colheita, identificacdo e andlise proteica salivar. Esta informacao é essencial na
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interpretacdo de dados de protedmica pela variabilidade de técnicas de amostragem e de

andlise que podem ser utilizadas no decorrer de estudos desta natureza (Figura 13).

Methods Methods
of of
Sampling® | Analysis®*

Figura 13 — Cabecalho da tabela em Microsoft Excel 2010 referente aos métodos de

amostragem e andlise das proteinas salivares em céarie dentéria.

3.1.2.6. Outras informacdes

Foram ainda registadas informacGes acerca do tipo de estudo, presenca de
modificacdes pos-traducdo nas proteinas identificadas e a viabilidade, definida pelo autor
do estudo, de utilizar ou ndo a respetiva proteina como biomarcador molecular da

patologia.

3.1.3. CARACTERIZACAO FUNCIONAL

Com o objetivo de compreender o papel fisioldgico das proteinas orais presentes em
carie dentaria, estas foram classificadas funcionalmente de acordo com a sua ontologia,
nomeadamente no que concerne ao processo bioldgico em que intervém, a funcdo
molecular que desempenham e as vias de sinalizagcdo em que participam. Esta classificacdo
foi realizada com recurso a ferramenta online PANTHER (Protein ANalysis THrough
Evolutionary Relationships) (http://pantherdb.org/) (Figura 14)(65)(66). Sdo multiplas as

funcionalidades do PANTHER cruciais no desenvolvimento deste trabalho, nomeadamente:
obter informacgé@o organizada sobre um gene de interesse; explorar familias de proteinas,
funcGes moleculares, processos bioldgicos, componentes celulares e vias de sinalizacéo;
gerar listas de genes que pertencem a determinadas familias ou subfamilias de proteinas, de
acordo com a sua fungdo molecular, participacdo em processo(s) biolégico(s) ou via(s) de

sinalizacdo; analisar listas de genes, proteinas ou transcritos de acordo com categorias
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baseadas na familia, funcdo molecular, processo biologico, componente celular e/ou via de
sinalizag&o.

(S0 c=amicer PANTHER

Classification System

4%  L0GN FREGISTRR  GONTACTUS
e I e P

AP W st W ot scormg W Keronisearh W

all v
Please refer to our article in Nature Protocols for detailed instructions on how to use this page.
Help Tips . 3 .
Steps: 1. Enter ids and or select file for batch upload. Else enter ids or
s 1. Select list and select file or list from workspace for comparing to a reference list.
- list type to EnterIDs: Fa3a84 re
Gename statistics anzlyze Supported IDs P23284 ¥ | separate IDs by a space or comma
How to cite PANTHER S ST mEEis Q06830 E
+ 3. Select operation Upload IDs: Escolher ficheiro | Menhum ficheiro selecionado
File format
Please login to be able to select lists from your workspace.
Select List Type: & ID List
Previously exported text search results
Workspace list
PANTHER gens analysis PANTHER Generic Mapping File
tools now support
comprehensive GO
annotations. 2 Select organism.

Click for sddtional info. :‘L“;f:g:ﬁ -

Rattus norvegicus

Gallus gallus

Danio rerig -
Enter your Email:
3. Select Analysis.

= - = Functional classification viewed in gene list
Functional classification viewed in pie chart

Statistical overrepresentation test Use default settings
Statistical enrichment test Use default settings

submit

Figura 14 — Sistema de anéalise em grupo da ferramenta de classificacdo do
PANTHER. As opcoes selecionadas correspondem as defini¢des utilizadas para analisar os
conjuntos de proteinas anotados em céria dentaria.

Inicialmente os cdédigos UniProtKB, correspondentes a identificacdo das proteinas
anotadas sdo inseridos no campo correspondente. Selecionando a espécie humana e o tipo
de anélise que desejamos realizar, obtém-se como resultado a lista das proteinas inseridas
acompanhadas das respetivas informacdes.

Posteriormente é escolhido o tipo de classificacdo que pretendemos fazer: segundo

as funcBes moleculares, processos bioldgicos, componentes celulares, classes proteicas e/ou
vias de sinalizacao (Figura 15).
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Figura 15 — Selecdo do tipo de classificagdo por ontologia desejado, na ferramenta
PANTHER.

Neste trabalho, foram apenas utilizadas as classificacbes segundo as funcdes

moleculares e 0s processos biolégicos.

3.1.4. COMPARACAO cOM 0 ORALOMA NORMAL

O objetivo desta analise foi determinar estatisticamente se as diferentes ontologias
das proteinas salivares em carie dentéria, resultantes da classificacdo obtida com recurso a
ferramenta PANTHER, se encontravam acima ou abaixo dos valores esperados
comparativamente ao verificado em individuos saudaveis (OralOma Normal). Para tal, cada
lista de proteinas salivares de carie dentaria classificada segundo uma determinada
ontologia PANTHER (funcdo molecular ou processo biolégico) foi comparada com uma
lista de referéncia (OralOma normal). Por célculo de proporcdo direta, inferiu-se o valor
espectavel para cada uma das categorias caso se verificasse proporcdo direta entre as
entidades comparadas.

Para quantificar a diferenca entre os valores observados e 0s valores esperados para

cada categoria, procedeu-se ao calculo da diferenca fracional, segundo a seguinte formula:
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em que Z, representa o valor observado, Z, o valor esperado e DF a diferenca
fracional (metodologia adaptada do PANTHER Overrepresentation Test).

Assim, a diferenca fracional consiste no valor cuja multiplicacdo pelo valor
esperado traduz a fracdo que deveria ser adicionada ou subtraida ao valor observado para
que este igualasse o valor teoricamente esperado.

Posteriormente foi aplicado um teste binominal, descrito por Cho & Campbell,
TIGs, em 2000 (67), de forma a obter a significancia estatistica dos resultados expressa
segundo um nivel de significancia (p-value). O “p-value” representa a probabilidade de
erro envolvida em aceitar o resultado observado como valido, isto é, como representativo
da “populagdo”. Dizer que um resultado ¢ estatisticamente significativo significa que as
diferencas encontradas sdo grandes o suficiente para ndo serem atribuidas ao acaso, com
uma certeza estabelecida.

A lista de referéncia (OralOma normal) derivou da base de dados do OralCard

(http://bioinformatics.ua.pt/OralCard/) (43,68). Esta ferramenta bioinformética, em

constante atualizacdo, reune os dados de protedmica salivar, provenientes de amostras de
saliva, identificados a partir de estudos experimentais, permitindo a caracterizacdo das
proteinas segundo o local de producgdo da proteina, a sua funcdo molecular, a presenca de
modificacdes pos-traducdo, a sua associacdo a doengas, entre outros. Para este trabalho, foi
considerado OralOma Normal como o conjunto total de proteinas exclusivamente presentes

na cavidade oral de individuos saudaveis e ndo identificadas em situacéo de patologia.

3.1.5. INTERACTOMA ORAL EM CARIE DENTARIA

O conjunto de proteinas do OralOma de carie, identificado pelos métodos acima
descritos, foi posteriormente submetido a uma analise de interatomica, através do algoritmo
OlarInt. O Oralint é um algoritmo computacional que permitiu a previsdo do interactoma
oral. A principal inovacdo desta ferramenta é o facto de permitir determinar o interactoma
interespecifico (humano-microbiano e microbiano-microbiano). Este algoritmo foi
desenvolvido pelo grupo de Biomedicina Computacional e Diagnostico em saliva do
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Departamento de Ciéncias da Saude da UCP em parceria com o grupo de Bioinformatica da
Universidade de Aveiro e o Departamento de Engenharia Informéatica da Universidade de
Coimbra. Uma das aplicacbes do conhecimento gerado consiste na identificagdo de
proteinas-chave envolvidas em patologias orais, que podem ser utilizadas no diagnostico
(como biomarcadores moleculares) ou no tratamento (como alvos terapéuticos)(69).

Esta andlise permitiu fazer a previsao das interagdes estabelecidas entre as proteinas
presentes na cavidade oral — OralOma — sejam elas de origem humana ou microbiana. Do
total das interacGes obtidas, selecionaram-se as interacfes proteina-proteina (PPIs) com
score igual ou superior a 0,9, limitando a analise a pares com nivel elevado de confianca de
existéncia da interag&o.

Para visualizacao e validacdo destas redes de interaces recorreu-se a utilizacdo da
ferramenta Cytoscape, capaz de realizar a integracdo biomolecular de redes com diferentes
dados (70). Os dados da rede de interacGes foram importados para o Cytoscape, tendo-se
definido que das duas proteinas que constituem cada par de interacdo, uma seria a fonte de
interacdo (proteina 1) e a outra seria 0 alvo da interacdo (proteina dois); foi escolhido o tipo
de interacdo com base no score (Figura 16).

Select a Network Collection

Network Collection | Create new network collection

Node ldentifier Mapping Column: | shared name

Interaction Definition
Source Interaction Interaction Type Target Interaction

Column 1 MAiE ~ &> |Column 5 -

@ Columns in BLUE will be loaded as EDGE ATTRIBUTES.

Advanced
[ Show Text File Import Options

n

Preview

Excel™ Workbook Left Click: Enable/Disable Column, Right Click: Edit Column
Tudo
¥ P1 X Organism1 o P2 X Organism2 ¥ Score
PEOTOS Homao sapiens (Human) PBOT0S Homo sapiens (Human) 0.999999842503
Q53GKB Homo sapiens (Human) PE0709 Homo sapiens (Human) 0.999999833583
PEOT0S Homo sapiens (Human) Q53GKE Homo sapiens (Human) 0.999999828153
P&EOTOS Homo sapiens (Human) P&3281 Homo sapiens (Human) 0.999999819828
PE83261 Homa sapiens (Human) P&0709 Homa sapiens (Human) 0.999999802741
PEOT0S Homo sapiens (Human) P&2987 Homo sapiens (Human) 0.999999724034
PB0O709 Homo sapiens (Human) QIBYXT Homo sapiens (Human) 0.999999567532
[0 E) Homo sapiens (Human) ABAYSB4 | Streptococcus gordonii (strain Ch... | 0.999999715992 i
== = 2 5 v Sass s = o R ———————— .

Figura 16 — Dados importados para o programa Cytoscape, com a defini¢do da fonte e
alvo de interacdo, assim como a classificacdo do tipo de interacéo.
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Foi posteriormente importado um ficheiro com os atributos dos nés (proteinas),
constando nele a informacéo referente aos microrganismos envolvidos na producgéo de cada

proteina envolvida na rede de interacdes previamente criada (Figura 17).

Where to Import Table Data To a Metwork Collection -

Select a Metwork Collection

Network Collection |Interactoma Caries Dentdrias. b -
Key Column for Network: ?Drganism -
Importing Type

Import Data as: Mode Table Columns - |
Advanced

[] Show Mapping Options ] Show Text File Import Options Case Sensitive

Preview

t‘f Text File Left Click: Enable/Disable Column, Right Click: Edit Column |
newTable |
% Protein %’ Organism % OralomaCaries |
PE0709 Homo sapiens (Human) caries -
Q53GKE Homo sapiens (Human) =
P&3261 Homo sapiens (Human)
Q8TDME Homo sapiens (Human) |
QIBYXT Homo sapiens (Human)
COXTBT Enterococcus faecalis TX0104
Q3s5Y84 Homo sapiens (Human)
P08240 Homo sapiens (Human)
L _Q9BZF2 |  Homo sapiens (Human) 2

File: Size: Unknown

Figura 17 — Importagdo de dados referentes aos atributos dos nés para o programa

Cytoscape, com informagcdao relativa aos microrganismos produtores de cada proteina.

O layout escolhido para visualizacdo das redes de interacdo foi escolhido de forma a
permitir avaliar claramente as interacfes existentes entre as proteinas identificadas ao longo
da recolha de informacdo do OralOma de cérie dentaria e o conjunto de proteinas do
OralOma Total (Figura 18).
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Figura 18 — Escolha do layout, recorrendo as funcionalidades do programa Cytoscape.
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4. RESULTADOS E DISCUSSAO

4.1. ORALOMA HUMANO EM ESTUDOS DE CARIE DENTARIA

A definicdo do OralOma Humano de cérie dentaria é um passo essencial para a
compreensdo dos mecanismos biologicos e moleculares da patologia, permitindo uma
posterior identificacdo de potenciais proteinas biomarcadoras de suscetibilidade a doenca.
A andlise e discussdo dos resultados serd realizada seguindo a organizacdo da tabela
constante no Anexo A.

4.1.1. COMPOSICAO

A identificacdo das proteinas salivares presentes na cavidade oral e relacionadas
com céarie dentaria foi conseguida recorrendo a uma extensa pesquisa e analise de
resultados de estudos experimentais de protedmica. A andlise dos resultados destes estudos
permitiu identificar os perfis de expressdo proteica caracteristicos de pacientes com carie
dentéria, proceder a atualizacdo da base de dados do OralCard e, simultaneamente, fazer
uma comparacdo com as proteinas presentes nos controlos saudaveis. A atualizacdo da
informacdo constante no OralCard € indispensavel, pela constante publicacdo de novos
estudos experimentais de protedmica salivar que poderdo conter dados que identifiquem
proteinas com perfis de expressdo alterados, ainda ndo identificados, ou corroborar
resultados experimentais atingidos por outros autores com desenhos de estudos
experimentais semelhantes. Toda esta informacdo que caracteriza a cérie dentéria esta
reunida na base de dados do OralCard e permite aos seus utilizadores a sua analise de uma
forma sistematica e simplificada.

A Tabela 1 indica as proteinas orais identificadas em estudos experimentais

recolhidos e analisados no decorrer deste trabalho.
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Tabela 1 — Proteinas salivares identificadas a partir de estudos de protedbmica no

ambito de carie dentaria.

UniProtKBAC

Estado

Organismo

produtor

Citacdo

Q9HC84 Mucin-5B Cérie dentdria  Homo sapiens  Bielawska A
P15941 Mucin-1 Cérie dentaria  Homo sapiens et al (2014)
Q8TAXY Mucin-7 Cérie dentaria ~ Homo sapiens (62)
Q5DX22 Toll-like receptor 2 Saude e Carie  Homo sapiens
i _ — i Zhao A et al
P10145 Interleukin-8 Salde e Carie  Homo sapiens
(2014) (71)
P08571 Soluble CD14 Saude e Carie  Homo sapiens
P11912 Salivary Cérie dentaria ~ Homo sapiens
. ) Bielawska A
immunoglobulin A
— — — i et al (2014)
P15516 Histatin-5 Carie dentaria  Homo sapiens 72
P22079 Lactoperoxidase Cérie dentaria ~ Homo sapiens
Q9HC84 High molecular Cérie dentdria  Homo sapiens
weight salivary mucin Tarabay B et
MG1 al (2002)
Q02817 Mucin glycoprotein-2 ~ Cérie dentaria ~ Homo sapiens (73)
P04280 Proline-rich protein-1 ~ Cérie dentdria ~ Homo sapiens
P08987 Glucosyltransferase-B ~ Carie dentaria S.mutans Takizawa H
P11001 Glucosyltransferase-1  Carie dentéaria S.sobrinus et al (2014)
(64)
P00441 Superoxide dismutase ~ Saude e Carie  Homo sapiens  Hedge MN
et al (2014)
(56)
P01375 Tumor necrosis factor ~ Salde e Carie  Homo sapiens  Agnieszka G
P05231 Interleukin-6 Saude e Carie  Homo sapiens et al (2012)
P10145 Interleukin-8 Saude e Carie  Homo sapiens (74)
P08987 Glucosyltransferase-B  Saude e Cérie S.mutans Omar OM et
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http://www.uniprot.org/uniprot/Q9HC84
http://www.uniprot.org/uniprot/P15941
http://www.uniprot.org/uniprot/Q8TAX7
http://www.uniprot.org/uniprot/Q5DX22
http://www.uniprot.org/uniprot/P10145
http://www.uniprot.org/uniprot/P08571
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P15516
http://www.uniprot.org/uniprot/P22079
http://www.uniprot.org/uniprot/Q9HC84
http://www.uniprot.org/uniprot/Q02817
http://www.uniprot.org/uniprot/P04280
http://www.uniprot.org/uniprot/P08987
http://www.uniprot.org/uniprot/P11001
http://www.uniprot.org/uniprot/P00441
http://www.uniprot.org/uniprot/P01375
http://www.uniprot.org/uniprot/P05231
http://www.uniprot.org/uniprot/P10145
http://www.uniprot.org/uniprot/P08987

P11912 Salivary Saude e Carie  Homo sapiens al (2012)
Immunoglobulin A (75)

P08571 Soluble CD14 Saude Homo sapiens  Biria M et al
(2010) (76)

P08987 Glucosyltransferase-B  Saude e Cérie S.mutans

P13470 Glucosyltransferase-C ~ Saude e Carie S.mutans Smith AMV
et al (2007)

P49331 Glucosyltransferase-  Saude e Carie S.mutans 77)

D
P68871 Hemoglobin subunit ~ Saude e Carie  Homo sapiens
beta
P12273 Prolactin-inducible Salde e Carie  Homo sapiens
protein
P69905 Hemoglobin subunit ~ Salde e Carie  Homo sapiens
alpha

P62805 Histone H4 Saude Homo sapiens

P06702 Protein S100-A9 Saude e Carie  Homo sapiens

P07737 Profilin-1 Saude Homo sapiens

P59665 Neutrophil defensin-1 Saude Homo sapiens Hong SW et

Q96DR5 BPI fold-containing Saude e Carie  Homo sapiens ol 522)14)

family A member 2

P01034 Cystatin-C Cérie dentadria  Homo sapiens

P01037 Cystatin-SN Cérie dentaria  Homo sapiens

P01036 Cystatin-S Cérie dentaria  Homo sapiens

P61626 Lysozyme Cérie dentaria ~ Homo sapiens

P28325 Cystatin-D Cérie dentaria  Homo sapiens

P27482 Calmodulin-like Céarie dentaria  Homo sapiens

protein 3

P60709 Beta-actin Cérie dentaria  Homo sapiens

P08571 Soluble CD14 Saude Homo sapiens  Bergandi L
et al (2007)
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http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P08571
http://www.uniprot.org/uniprot/P08987
http://www.uniprot.org/uniprot/P13470
http://www.uniprot.org/uniprot/P49331
http://www.uniprot.org/uniprot/P68871
http://www.uniprot.org/uniprot/P12273
http://www.uniprot.org/uniprot/P69905
http://www.uniprot.org/uniprot/P62805
http://www.uniprot.org/uniprot/P06702
http://www.uniprot.org/uniprot/P07737
http://www.uniprot.org/uniprot/P59665
http://www.uniprot.org/uniprot/Q96DR5
http://www.uniprot.org/uniprot/P01034
http://www.uniprot.org/uniprot/P01037
http://www.uniprot.org/uniprot/P01036
http://www.uniprot.org/uniprot/P61626
http://www.uniprot.org/uniprot/P28325
http://www.uniprot.org/uniprot/P27482
http://www.uniprot.org/uniprot/P60709
http://www.uniprot.org/uniprot/P08571

(78)

P17693 Salivary Salde e Carie  Homo sapiens
] Lehtonen
Immunoglobulin G
i i i OPJetal
P11912 Salivary Saude e Carie  Homo sapiens
) _ (1984) (79)
immunoglobulin A
P61626 Lysozyme Saude e Carie Homo sapiens  Stuchell RN
et al (1983)
(80)
P01009 Alpha-1- Cérie dentaria ~ Homo sapiens
antiproteinase Sikorska
P02788 Lactoferrin Cérie dentdria  Homo sapiens MHJ et al
P11912 Salivary Cérie dentaria  Homo sapiens ~ (2002) (61)
immunoglobulin A
P11912 Salivary Saude e Carie  Homo sapiens
immunoglobulin A
i _ — i Farias DG et
P17693 Salivary Saude e Cérie Homo sapiens
_ al (2003)
Immunoglobulin G 61)
P11912 Salivary Salde e Carie  Homo sapiens
Immunoglobulin M
P61626 Lysozyme Saude e Carie  Homo sapiens Felizardo
P02788 Lactoferrin Saude e Carie  Homo sapiens KR et al
(2010) (59)
P11912 Salivary Salde e Carie  Homo sapiens  Shifa S et al
Immunoglobulin A (2015) (82)
P11912 Salivary Salde e Carie  Homo sapiens )
. Bagherian A
Immunoglobulin A
i et al (2008)
P17693 Salivary Salde e Carie  Homo sapiens (83)

Immunoglobulin G
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http://www.uniprot.org/uniprot/P17693
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P61626
http://www.uniprot.org/uniprot/P01009
http://bgee.unil.ch/bgee/bgee?uniprot_id=P02788
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P17693
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P61626
http://bgee.unil.ch/bgee/bgee?uniprot_id=P02788
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P17693

No total foram incluidos 21 artigos, com datas de publicacdo até 9/06/2014, sendo
que 5 apresentam datas de publicacdo anteriores a 2005 (1983-2003).

Para alem das proteinas identificadas foram ainda utilizadas 70 proteinas,
anteriormente anotadas no OralCard relativas a carie dentaria, perfazendo um total de 189

entradas e 98 proteinas Unicas, subsequentemente analisadas (Anexo A).

4.1.2. ORGANISMOS IDENTIFICADOS

Das 98 proteinas analisadas ao longo deste trabalho, 94 sdo de origem humana e
apenas 4 apresentam origem bacteriana, sendo trés produzidas por Streptococcus mutans e
uma por Streptococcus sobrinus (Figura 19).

Proteinas: 98

Bacterianas: 4 Homo sapiens:
proteinas 94 proteinas

Streptoccocus
mutans : 3
proteinas

Streptoccocus
sobrinus : 1
proteina

Figura 19 — Distribuicdo das proteinas identificadas de acordo com o organismo a que

pertencem.

As espécies bacterianas representadas pelas proteinas identificadas em 3 estudos
dirigidos (64,75,77), correspondem a duas espécies fortemente associadas ao
desenvolvimento de carie dentaria: Streptococcus mutans (glucosyltransferase-B,
glucosyltransferase-C e glucosyltransferase-D) e  Streptococcus  sobrinus
(glucosyltransferase-I).

Os resultados do estudo realizado por Takizawa et al (64) demonstraram a
existéncia de valores elevados de Glucosyltransferase-1 (GTF-1), um dos quatro tipos de

GTF produzidas por Streptococcus sobrinus, em individuos com alta suscetibilidade a
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carie. Neste estudo, GTF-I ndo foi identificada em nenhum individuo dos 3 grupos de
controlo saudaveis, tendo sido sugerido como biomarcador de suscetibilidade. Os mesmos
valores foram obtidos em relacdo a Glucosyltransferase-B (GTF-B), fator patogénico de S.
mutans (64). Vacca Smith et al (77) obteve os mesmos resultados para a GTF-B e Omar et
al (75) sugeriu igualmente esta proteina como biomarcador de suscetibilidade a carie, com
0s niveis totais da enzima a mostrar um aumento significativo com o aumento da
experiéncia de cérie (75).

No estudo de Vacca Smith et al (77) foram ainda identificadas as proteinas
glucosyltransferase-C  (GTF-C) e glucosyltransferase-D (GTF-D), produzidas por
Streptococcus mutans, no entanto os resultados ndo foram estatisticamente significativos,
ndo sendo possivel estabelecer uma relagdo entre os valores obtidos com a presenca de
carie dentaria (77).

Estes resultados vém corroborar o conhecimento do papel de Streptococcus sp no
que toca ao desenvolvimento e progressdo de lesdes de cérie, no entanto, novos estudos
focados ndo sé nos fatores patogénicos desta espécie mas também de outras espécies
cariogénicas conhecidas poderdo constituir a chave na identificacdo de biomarcadores de

suscetibilidade a carie dentéria.

4.1.3. ORIGEM DAS PROTEINAS ORAIS IDENTIFICADAS

As amostras de saliva analisadas em cada estudo de protedmica oral pode ser
resultado da secrecdo especifica de uma glandula salivar ou da mistura dos fluidos orais
presentes na cavidade oral dos individuos; as proteinas identificadas nas amostras salivares
podem, no entanto, ndo ser exclusivas de secrecdes salivares, sendo de origem ndo-salivar.
Do total das proteinas orais identificadas em carie dentaria, 49 sdo provenientes de
amostras de saliva total, 69 das glandulas pardtidas, 2 do biofilme oral, e 1 de glandulas
SM/SL.
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SM/SL Saliva Total

Parotida ’ Biofilme

Figura 20 — Diagrama de Venn representativo da distribui¢do das proteinas salivares
segundo a sua origem. Grafico obtido com recurso ao programa Venny (84).

A analise da Figura 20 permite verificar a existéncia de uma predominéncia de
proteinas identificadas exclusivamente em amostras salivares com origem na glandula
parétida. Esta evidéncia prende-se com o facto de o Unico estudo de proteGmica nao-
dirigido analisado no decorrer deste trabalho ter sido realizado com base na analise de
amostras salivares da glandula parétida (85). No entanto, a facilidade da recolha de
amostras de saliva total, comparativamente as especificas de cada glandula, justifica a
utilizacdo predominante na identificagdo proteica nos restantes estudos analisados, de
natureza dirigida e com identificacdo de um nimero consideravelmente menor de proteinas.

A identificacdo do proteoma salivar caracteristico dos tecidos orais em cérie
dentéria através da analise de amostras salivares, aumenta exponencialmente o ja crescente
papel da saliva como fluido de diagndstico na avaliacdo de potenciais fatores patologicos e
fisiologicos associados a suscetibilidade a cérie dentaria (21).
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4.1.4. RELACAO COM ESTADOS DE SAUDE E DE DOENGA

Do conjunto total de proteinas identificadas em estudos relacionados com carie

dentaria, 75 foram identificadas tanto em individuos com carie dentaria como nos controlos

saudaveis, 16 foram apenas identificadas na presenca de cérie e 7 exclusivas do estado de

salde dentéaria (Figura 21).

Carie Dentiiria

Alpha-1-acid glycoprotein 1

Collagen alpha-1(V1) chain

Collagen alpha-2(V1) chain

78 kDa glucose-regulated protein

Glutathione S-transferase P

Ig kappa chain V-1V region Len

Saide

Dermcidin

Keratin, type | cytoskeletal 17

Ig heavy chain V-1l region BRO

Mucin-1

Ig lambda chain V-11I region SIE

Mucin-2

Citokeratin-3

Mucin-5B

Transglutaminase 3

Mucin-7

Profilin-1

Histatin-3

Neutrophil defensin-1

Basic salivary proline-rich protein 1

Glucosyltransferase-I

Calmodulin-like protein 3

Alpha-1-antitrypsin

Figura 21 — Distribuicdo das proteinas identificadas em estudos relacionados com
carie dentaria e a sua relagcdo com individuos com e sem caries (Gréfico obtido recorrendo ao
programa Venny (84)); em baixo sdo descriminadas as proteinas exclusivas de cérie e de

salde dentéria, na coluna da esquerda e da direita respetivamente.
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A identificacdo de proteinas salivares presentes em individuos sem lesdes de cérie
dentéria e a sua auséncia quando a carie esta presente foi 0 ponto de partida para avaliacéo
de potenciais biomarcadores da doenga.

A dermacidine, uma proteina identificada num estudo de Preza et al (85), é um
importante componente do suor também encontrado em secrecOes salivares produzidas pela
glandula parotida; apresenta uma importante funcéo antibacteriana, nomeadamente contra
Enterococcus faecalis, uma das bactérias associadas as lesdes de carie dentaria. Neste
estudo a dermacidine foi identificada como exclusiva de pacientes sem céarie, com valores
significativamente mais altos em jovens do que em idosos (0 que pode ser justificado pela
menor producéo salivar e proteica decorrente do avanco da idade) (85). Analogamente ao
que se verifica na pele, em que uma reduzida secrecao de dermicidine esta associada a uma
maior frequéncia de infe¢bes bacterianas neste 6rgdo (86) o mesmo fator podera estar
relacionado com o desenvolvimento de cérie dentaria. Outra das proteinas identificadas
neste estudo como exclusiva de individuos sem cérie dentéria foi a Transglutaminase 3,
referida na literatura como promotora de remodelacéo estrutural da pelicula aderida durante
0 processo de maturacdo da mesma, apresentando um importante papel na criacdo de
peliculas mais resistentes aos acidos (37,87). Ainda neste estudo, foram identificadas as
proteinas Ig heavy chain V-11I region BRO, Ig lambda chain V-111 region SIE e Citokeratin-
3 tendo, no entanto, o autor considerado a sua presenca equivoca: no caso das cadeias-lg
(nas quais também se inclui g kappa chain V-1V region Len, identificada como exclusiva
de carie) ndo foi possivel averiguar se a sua presenca na saliva era resultante de secrecao
glandular ou por ligagdo a células da propria glandula parotida recolhidas aquando da
recolha salivar direta; no caso das citoqueratinas, a sua presenca pode ter sido reflexo de
uma contaminacdo das amostras (85).

Profilin-1 e neutrophil defensin-1 foram duas proteinas identificadas com elevada
significancia na saliva de individuos livres de céarie, num estudo de Hong et al (55),
sugerindo os resultados que estas proteinas estdo envolvidas nos processos antimicrobianos
de defesa do hospedeiro. Enquanto a profilin-1 demonstrou interferir na motilidade
bacteriana por interagdo com o mondémero de actina, em infecbes por Listeria
monocytogenes (88), a neutrophil defensin-1, sendo um elemento da familia das a-

defensinas, exerce uma atividade antimicrobiana contra um vasto espectro de

-47-



microorganismos, como bactérias, fungos e virus, pela rutura das suas membranas
negativamente carregadas (55). Estudos futuros, com foco no papel destas proteinas nos
mecanismos de protecdo da cavidade oral e, em particular, no que concerne ao processo de
desenvolvimento de carie dentaria, poderdo ser uma mais-valia na identificacdo de
biomarcadores de suscetibilidade a doenca.

Quanto as proteinas identificadas ao longo deste estudo como exclusivas de cérie
dentéria, analisando os dados presentes na tabela Anexo A, pode verificar-se que das 16
proteinas assinaladas 7 (mucin-5B, mucin-1, mucin-7, mucin-2, histatin-3, basic salivar
proline-rich protein 1 e alpha-1-antitrypsin) surgem como “exclusivas” de carie dentéria
como resultado de estudos em que nédo foi feita a comparacdo com amostras salivares de
individuos livres de cérie (35,61,62,72,89,90).

A anadlise das restantes proteinas presentes em situacdo de carie, sendo ou nao

exclusivas desta condicdo, sera aprofundada adiante.

4.1.5. CARACTERIZACAO DO DADOR DA AMOSTRA

Uma boa caracterizacdo do dador da amostra, incluindo a analise da sua faixa etaria,
do seu género e habitos sociais relevantes, é essencial para a correta analise dos resultados.
O intervalo de variacdo geral da faixa etaria das populacdes incluidas em todos os estudos
analisados compreende-se entre 1 e 98 anos de idade. Esta grande amplitude etaria prevé
uma grande variabilidade nos resultados de regulacdo proteica observada, uma vez que a
idade é um fator modificador da expressao proteica nos individuos. O avancar da idade esta
associado a alteracbes a nivel da cavidade oral que podem conduzir a0 aumento ou
diminuicdo da expressdo de determinadas proteinas, bem como a diminui¢cbes na
quantidade de saliva produzida. De notar uma variabilidade em relacdo ao género dos
individuos incluidos nas populac¢Ges dos estudos experimentais analisados, sexo feminino e
sexo masculino, sem que, no entanto, esta variabilidade se verificasse no que respeita a
raca: todos os individuos eram de ragca caucasiana. Nenhum dos estudos analisados
apresentou informagGes em relagdo a habitos sociais, nomeadamente tabagismo, fator que
facilita a analise de dados de protedmica de uma forma global, pela homogeneidade e
desnecessaria interpretacao fisiologica suplementar.
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De referir que, a caracterizacdo do dador da amostra nos estudos analisados néo
inclui a analise dos fatores de risco para o desenvolvimento de cérie dentaria (modificaveis
ou ndo). A futura anotacdo desta informacdo poderé revelar-se Util e potenciar uma mais
completa interpretacdo dos resultados dos estudos de protedmica em pacientes com cérie

dentaria.

4.1.6. METODOS DE AMOSTRAGEM E ANALISE

A extensa pesquisa bibliografica realizada obteve como resultados estudos de
protedmica gerais, com a identificacdo de proteinas orais no &mbito da carie dentaria, e
estudos de investigacdo dirigida, com identificagdo de nimeros reduzidos de proteinas orais
em céarie dentaria. Os estudos dirigidos pretendem analisar a presenca especifica de
proteinas que normalmente ndo sdo identificadas em estudos abrangentes de protedmica e
que poderdo desempenhar um papel importante no processo molecular de cérie dentaria,
existindo previamente evidéncias da sua possivel implicacdo na patologia. No entanto, o
facto de o estudo ser realizado de forma dirigida podera ser uma limitacdo no que toca a
identificacdo de novas funcbes e implicacbes moleculares, assim como, na deducdo de
conclusdes significativas em relacdo a redes de sinalizacdo moleculares orais da cérie, pelo
baixo numero de proteinas identificadas. Para contrariar este facto, a realizacdo de estudos
gerais de protedmica oral, isto é, mais abrangentes, com desenhos similares entre eles
podera apresentar vantagens na identificacdo de um vasto leque de proteinas, permitindo
relacionar as variagdes da expressdo proteica na carie dentaria comparativamente ao
OralOma normal.

A heterogeneidade dos métodos de amostragem e analise dos dados dos estudos
analisados torna dificil a sua interpretacdo e a execucdo de uma avaliacdo fidedigna dos
resultados dos estudos, pelo que, a comunidade cientifica deve procurar uniformizar estes
métodos de amostragem e adotar metodologias de analise mais sensiveis, com capacidade
de caracterizagdo de pequenas quantidades de material organico, nomeadamente proteinas e

péptidos.
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4.1.7. OUTRAS INFORMACOES

Como referido na sec¢do Material ¢ Métodos, subsec¢ao “Outras informagoes”,
foram também analisadas informacgBes consideradas relevantes para a anélise e
interpretacdo dos dados de protedmica.

Pela andlise dos estudos recolhidos, verificou-se a inexisténcia de estudos de
protedmica focados nas modificacbes pos-traducdo de proteinas identificadas no &mbito de
carie dentéria, pelo que, nenhuma informacdo relativa a este assunto foi associada as
proteinas anotadas no respetivo OralOma.

A sugestdo de biomarcadores por parte dos autores dos artigos analisados no
decorrer deste trabalho foi também verificada. Assim, das 189 proteinas anotadas, 3 foram
sugeridas como biomarcadoras no ambito da carie dentéria, por parte dos autores dos
estudos que as identificaram.

Zhao et al (71) observou o papel da proteina toll-like receptor 2 na saliva de
pacientes com lesdes de cérie ativas e sugeriu que a sua quantificacdo podera representar
um eficiente biomarcador de atividade cariosa, o que podera constituir um ponto de partida
na avaliacdo da mesma como biomarcadora de suscetibilidade a carie dentaria (71).

Hashizume-takizawa et al (64) , num estudo cujo objetivo foi o desenvolvimento de
um sistema rapido e conveniente de estimativa da suscetibilidade & cérie dentaria,
obtiveram resultados que sugerem as proteinas microbianas GTF-I e GTF-B como
potenciais biomarcadores desta condicdo (64). A GTF-B foi ainda sugerida como potencial
biomarcador de suscetibilidade a céarie dentaria num estudo realizado com criancas por
Omar et al (75).

Dada a incidéncia e prevaléncia da cérie dentaria a escala mundial, associada a
dificuldade de erradicacdo da mesma apds as mais variadas técnicas de prevencao e
diagndstico da doenca, urge a necessidade de desenvolver técnicas eficazes de avaliar a
suscetibilidade individual a esta doenca, para que metodos de prevencdo adequados e
personalizados possam ser realizados. A identificacdo de biomarcadores que permitam o
averiguar de forma precoce a suscetibilidade de um individuo ao desenvolvimento de novas
lesbes de cérie poderd constituir um contributo essencial para o controlo, a nivel mundial,
desta condicdo. A questdo impde-se: qual é entdo a caracteristica que torna uma proteina

num biomarcador molecular fidedigno? E a resposta esta na sua especificidade. No entanto,
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o facto de estarmos a falar de biomarcadores de suscetibilidade, a especificidade pode
consistir num alargado conjunto de possibilidades: a proteina pode ser encontrada
unicamente em individuos sem cérie e deixar de ser identificAvel quando uma leséo se
estabelece; a proteina, estando presente em individuos saudaveis, pode registar alteragdes
na sua quantificacdo, resultantes dos mecanismos gerais de desenvolvimento das lesdes;
pode, inclusivamente, determinada proteina estar presente em individuos com ou sem cérie
dentéria e ser possivel estabelecer um intervalo de quantificacdo preditivo da probabilidade
de, num dado momento, o individuo se encontrar em risco de desenvolver novas lesoes.

Os resultados de estudos como este amplificam a possibilidade de utilizacdo da
saliva como fluido de diagnostico e monitorizagdo dos estados de salde e de doenca, de
uma forma ndo invasiva. No entanto, impde-se a validagdo dos biomarcadores propostos,

através de ensaios clinicos controlados e com populages significativas.

4.2. CARACTERIZACAO FUNCIONAL DO ORALOMA DE CARIE DENTARIA

4.2.1. PROCESSOS BIOLOGICOS DAS PROTEINAS SALIVARES EM CARIE
DENTARIA

A identificacdo das proteinas salivares caracteristicas dos tecidos orais em cérie dentaria
permitiu a sua catalogagdo de acordo com a ontologia “Biological Process”, recorrendo a
ferramenta PANTHER (65,66) de acordo com o exposto em “Materiais ¢ Métodos — sec¢ao
Caracterizagdo funcional”. Com base nesta analise foi possivel catalogar os processos

bioldgicos em que participam 79 das 91 proteinas orais identificadas nestes pacientes.
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PANTHER GO: Biological Process
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Figura 22 Distribuicdo das proteinas salivares de pacientes com cérie dentéria,
segundo o0s processos biolégicos em que intervém, recorrendo a ferramenta PANTHER
(65,66). E apresentada a diferenca fracional entre as proteinas identificadas em carie dentéria
e no OralOma normal. A verde estdo indicados 0s processos biolégicos que apresentam uma

alteracio em relacio ao OralOma Normal considerada estatisticamente significativa (p<0,05).

A andlise da Figura 22 permite inferir a existéncia de processos biolégicos com
aumentos estatisticamente significativos (p<0.05) em cérie dentdria comparativa ao
OralOma normal, representados por colunas preenchidas a verde. O numero de proteinas
envolvidas em processos bioldgicos como immune system process e a response to stimulus
estdo significativamente aumentados em cérie dentaria, com p-value<0.01; também
processos relacionados com biological regulation, cellular componente organization or
biogenesis, cellular process, development process e localization apresentaram-se
aumentados com significancia estatistica, apresentando p-values <0,05.

Analisando as proteinas envolvidas nos processos de response to stimulus,
biological regulation, cellular process e localization e considerando a ndo especificidade

do processo biolégico imune system process, verificou-se que todas elas estdo envolvidas
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nas repostas de defesa do hospedeiro que se verificam no desenvolvimento de carie
dentéria. Assim, as proteinas identificadas ao longo deste estudo e ativas nos processos
bioldgicos acima mencionados serdo analisadas no &mbito do processo geral imune system
process.

O aumento verificado do ndmero de proteinas com funcdo nestes processos
biolégicos como imune system process em carie dentaria é consistente com o
reconhecimento da saliva como crucial no que toca a manutencdo da regulacdo
homeostatica do ambiente oral: interacGes entre proteinas salivares e fatores de viruléncia
microbianos tém um papel determinante no que toca a manuten¢do da homeostasia e a
resposta imunitaria do hospedeiro (55,60).

Na presenca de antigénios bacterianos, quadro caracteristico da presenca de carie
dentaria, Linfocitos T e B sdo estimulados, tendo vindo a ser estudada a sua relacdo com
carie dentaria, nomeadamente pela expressdo de um grande ndmero de citocinas pro-
inflamatorias, que atuam sinergicamente, blogqueando a migracdo de macro6fagos e fixando-
os no foco infecioso (60). Exemplos destas citocinas, identificadas ao longo deste trabalho
incluem as interleucinas IL-6, IL-4, IL-1-8, IL-1-a, a tumor necrosis factor (TNF-a) e a
linfotoxin-a, cujas concentracdes salivares foram avaliadas por Gornowicz et al (74) com o
intuito de comparar e relacionar pacientes com e sem cérie dentéria. Os resultados obtidos
demonstraram uma elevacao estatisticamente significativa de IL-6, IL-8 e TNF-a na saliva
total ndo estimulada de individuos com cérie(s) dentéaria(s), comparando com os controlos
saudaveis, ndo tendo, no entanto, sido registadas alteracdes significativas nos restantes
elementos estudados. Assim, 0s autores sugeriram uma ligacdo entre a producdo de
citocinas e quimiocinas inflamatorias e imunorreguladoras, como as referidas, e a doenca
carie dentaria (74).

A salivar immunologlobulin A (sIgA) foi outra das proteinas identificadas ao longo
deste trabalho. Varios estudos tém sido realizados em criangas e adultos com o intuito de
avaliar a relacéo entre os niveis de Ig-A salivares e a presenca de carie dentaria, no entanto,
resultados contraditdrios tém sido obtidos: enquanto alguns autores registaram um aumento
de niveis de IgA com a diminui¢do de atividade cariosa (75,91), outros, pelo contrério,
demonstram aumentos simultaneos entre os niveis de sIgA e de atividade cariosa

(61,72,81). Por outro lado, alguns estudos ndo revelam uma associacao significativa entre a
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experiéncia de caries e o0s niveis de Ig-A salivares (62,63). Uma possivel explicacdo para
este facto pode prender-se com o indice de caries utilizado para caracterizagdo das amostras
ao longo dos estudos realizados: sendo a sIgA um fator imunoldgico, é de prever que 0s
seus valores aumentem em situacOes de insultos moderados como mecanismo de protecéo
do organismo contra o ataque carioso; sendo assim, talvez o pardmetro mais importante a
considerar na avaliacdo de niveis de sIgA devesse ser apenas 0 componente “Cariado” ¢
ndo o resultado do indice total CPO (cariado, perdido e obturado). Outra possibilidade
prende-se com a especificidade da slg-A avaliada em cada estudo: enquanto estudos como
0 de Lehtonen et al e Bielawska et al procederam a quantificacdes de sIgA especificas
contra Streptococcus mutans a maioria dos restantes teve por base medidas de niveis totais
de IgA salivares (82).

Sikorska et al (61) demonstraram existir uma relagéo significativa entre os niveis de
slg-A e al-proteinase inhibitor com a extensdo das céries ativas na populacdo estudada,
tendo sido registado um aumento dos valores de slg-A, al-proteinase inhibitor e lactoferrin
com o avango das lesdes de cérie. Neste estudo os autores propuseram existéncia de uma
relacdo significativa entre o indice CPO e os valores destas proteinas na saliva, com
resultados que sugerem que os elementos imunoldgicos e ndo-imunoldgicos do sistema de
defesa do hospedeiro operam em consonancia embora 0s mecanismos ndo sejam ainda
claros. (61)

A lactoferrin, um dos fatores de defesa ndo especifica na saliva, foi outra das
proteinas identificadas ao longo deste trabalho, associada a processos biologicos de
localization. Num estudo de Felizardo et al (59), em que se avaliou a expressdo de perfis
salivares da proteina lactoferrin e a sua associagdo com a experiéncia e atividade cariosa,
embora 45% da populacdo estudada ndo apresentasse expressdo da proteina, 0s autores
demonstraram evidéncias de uma relacdo entre a presencga salivar da mesma e elevados
valores de CPO e, em particular, de nimero de dentes restaurados (59). Os resultados foram
consistentes com os registados por Vitorino et al (92) e Brancher et al (93) que também
observaram uma relacdo entre a expressao de lactoferrin e indices de CPO elevados
(92,93), assim como com os de Sikorska et al(61), que demonstrou uma relagédo
significativa entre os niveis desta proteina e o valor de CPO em 83 adolescentes de 15 anos
(61).
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Concomitantemente com avaliacdo das concentracbes de slg-A, trés estudos
realizados em criangas (79,81,83), analisaram as concentracfes de Imunoglobolina-G
salivar (1g-G) tendo, de forma unanime, registado um aumento das mesmas, na presenca de
caries rampantes da infancia. Estes resultados poderdo dever-se a presenca simultanea de
caries e de inflamacéo gengival, uma vez que o fluido crevicular é a maior fonte de 1gG em
individuos normais e, estando 0 mesmo aumentado em situacdes de inflamacdo gengival, é
mais provavel que altos niveis de IgG surjam na saliva destes pacientes. De salientar a
estrita relacdo entre gengivite e baixa qualidade de higiene oral, um dos fatores mais
preponderantes no surgimento das caries rampantes de infancia. Por outro lado, a
bibliografia refere que, em conjunto com a fracdo do complemento C3b, 1g-G especificos
anti-Streptococcus mutans facilitam a opsonizacdo, a fagocitose e a destruicdo bacteriana
por granulécitos polimorfonucleares neutréfilos e pelos macréfagos, atrasando a progressao
da colonizacdo bacteriana, caracteristica de quadros de carie dentaria (60).

Embora ndo existam atualmente estudos que avaliem as alteragbes das mucinas
(MUC) de forma comparativa entre individuos com e sem cérie dentéria, varios estudos tém
vindo a salientar a existéncia de uma relacdo entre concentrac@es alteradas das mesmas e
indices aumentados de CPO: ainda que Bielawska et al, num estudo com adolescentes com
caries dentarias, ndo tenham obtido resultados estatisticamente significativos, Banderas-
Tarabay et al(73), num estudo a 120 alunos de medicina dentaria Mexicanos, demonstrou a
existéncia de uma correlacdo entre MUC-5B e MUC-2 e o indice de CPO: a diminuicdo
destas mucinas em 6-13% da populacdo em estudo foi associada a valores mais elevados de
CPO (73). Estudos futuros deverdo ser feitos de forma a obter mais informacdes sobre o
papel destas moléculas no que toca a modificacao do risco dos individuos a carie.

Ainda no que concerne aos processos bioldgicos envolvidos na atividade
imunoldgica do hospedeiro, num estudo de Bergandi et al (78) foi comparada a presenga da
proteina sCD14 na saliva de individuos jovens com e sem carie dentaria. Neste estudo, 0s
resultados sugeriram que a presenca de sCD14 exibe uma relagédo inversa com a presenca
de lesdes de cérie: uma muito forte diferenca entre controlos (individuos sem cérie) e
pacientes (individuos com carie) foi registada, com sCD14 a surgir exclusivamente no
primeiro grupo supracitado. O mesmo estudo demonstrou ainda que apos restauragcdo

dentaria com remocdo do tecido cariado no grupo com caries ativas, sCD14 surgiu na
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analise das amostras salivares, o que sugere que esta proteina seja uma boa candidata como
biomarcador de atividade cariosa (78).

Hong et al (2014) identificaram, com significancia estatistica, a Calmodulin-like
protein 3 exclusivamente em individuos com céarie (55). A Calmodulin-like protein 3,
identificada no estudo de Baughan et al (90) é uma proteina epitelial especifica envolvida
na migracdo de células pela estabilizacdo de miosina-10 em células epiteliais, contribuindo,
entre outros processos, para a cicatrizagdo de feridas. Esta proteina liga-se especificamente
ao acido lipoteicoico, conhecido como importante fator de viruléncia da parede celular de
S. mutans, estando envolvido na adesao bacteriana e inducéo inflamatéria (94).

Quanto ao aumento significativo do nimero de proteinas envolvidas em processos
bioldgicos de cellular component organization or biogenesis e development process, este
pode ser justificado com o envolvimento de proteinas com funcGes de formacdo e
organizacdo da placa bacteriana. Diversas foram as proteinas identificadas neste trabalho
com implicacdes nesses processos bioldgicos, nomeadamente as citokeratin 2, 4, 5, 6, 13,
14,16 e 17 e as collagen alpha 1 chain e collagen alpha 2 chain. Embora, como referido
anteriormente, os autores do estudo em que estas foram identificadas consideram a
presenca de citoqueratinas reflexo de uma possivel contaminacdo das amostras salivares, 0s
mesmos consideraram significativa a presenca das cadeias colagénicas apenas em
individuos com carie dentéria (85). O colagénio, com um ja conhecido papel na adesao
bacteriana a superficie dentaria, podera influenciar a flora microbiana da placa bacteriana,

podendo constituir um potencial biomarcador de suscetibilidade a cérie.

4.2.2. FUNCOES MOLECULARES DAS PROTEINAS SALIVARES EM CARIE
DENTARIA

Os dados do proteoma oral de pacientes com céarie(s) dentaria(s) foram catalogadas
de acordo com a ontologia “Molecular Function”, recorrendo a ferramenta PANTHER
(65,66) e de acordo com o exposto em “Materiais ¢ Métodos — sec¢do Caracterizagdo
funcional”. Com base nesta analise foi possivel catalogar as fun¢Ges moleculares em que

participam 79 das 81 proteinas orais identificadas nestes pacientes.
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PANTHER GO: Molecular Function

Antioxidant activity
Binding
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Channel regulator activity
Enzyme regulator activity

Nucleic acid binding transcription factor activity

Protein binding transcription factor activity

Receptor activity
Structural molecule activity
Translation regulator activity
Transporter activity

-2,0 0,0 2,0 4,0 6,0

Diferenca fracional em cérie dentaria

Figura 23 — Distribuicdo das proteinas salivares de pacientes com cérie dentéria,
segundo as fungdes moleculares que desempenham, recorrendo a ferramenta PANTHER
(65,66). E apresentada a diferenca fracional entre as proteinas identificadas em carie dentaria
e no OralOma normal. A verde estdo indicadas as fun¢des moleculares que apresentam uma

alteracao em relacdo ao OralOma Normal considerada estatisticamente significativa (p<0,05).

A analise da Figura 23 permite inferir a existéncia de funcdes moleculares
estatisticamente aumentadas em carie dentaria (p <0,05) comparativamente ao verificado na
analise do OralOma normal, representados por colunas preenchidas a verde. As proteinas
orais envolvidas em antioxidant activity apresentam um aumento estatisticamente
significativo em carie dentaria, com um p-value <0,01; também as proteinas orais com
fungdes de enzyme regulator activity e receptor activity estdo estatisticamente aumentadas
em carie dentaria, com um p-value <0,02.

O numero de radicais livres produzidos durante o desenvolvimento das lesGes de
carie dentéria tém demonstrado variar de acordo com a prépria atividade cariosa, cabendo
aos elementos antioxidantes a sua neutralizacdo (56). A explicacdo para 0 aumento do
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numero de proteinas associadas com fungdes antioxidantes em carie dentaria prende-se com
a identificacdo de proteinas associadas ao sistema da peroxidase salivar (superoxide
dismutase, lactoperoxidase e peroxiredoxin-1). Este sistema enzimatico tem um papel
importante no controlo bacteriano oral, responsavel pela formacéo de placa bacteriana e por
desequilibrios ecoldgicos que, consequentemente, conduzem ao desenvolvimento de lesdes
de cérie dentéaria (95). A superoxide dismutase é uma enzima antioxidante que atua contra
os radicais livres, catalisando a dismutagdo de ides superoxido em oxigenio e peroxido de
hidrogénio; a lactoperoxidase salivar, por sua vez, utiliza o peroxido de hidrogénio (H202)
para catalisar a oxidacdo de ibGes tiocianato (SCN-) e para producdo de produtos de
oxidacao mais estaveis, com propriedades biocidas, como o hipotiocianato (OSCN-); assim,
esta familia de proteinas tem capacidades de inibicdo do crescimento e metabolismo de
diversas bactérias Gram-negativas e, consequentemente, conduz a um impedimento ou,
pelo menos, abrandamento do progresso das lesdes cariosas (72,96). Varios autores tém
reportado uma maior atividade de moléculas antioxidantes em individuos com carie
dentéria quando comparado com individuos sem carie (56,96-98) e, recentemente, num
estudo com adolescentes classificados de acordo com os seus indices de CPO, Kumar et al
(99), concluiram que individuos com niveis de CPO mais altos apresentam igualmente
valores de capacidade antioxidante total mais alta, quando comparados com individuos com
baixos niveis de CPO (99). Na maioria dos estudos utilizados neste trabalho, componentes
antioxidantes individuais na saliva foram relacionados com a experiéncia de carie, mas
apenas um resultado reportado foi estatisticamente significativo (superoxide dismutase).
Provavelmente, a analise da capacidade antioxidante total das amostras salivares € de maior
relevancia em relagdo ao desenvolvimento de caries dentarias do que cada constituinte
individualmente (99).

Também um numero estatisticamente aumentado de proteinas com fungdes de
receptor activity é registado em céarie dentaria, sendo que, de entre as proteinas
identificadas ao longo deste estudo, se salientam na bibliografia os papéis da toll like
receptor-2 (TLR-2) e de TNF-a. TLR-2 é um “germ line encoded receptor” capaz de
reconhecer o peptidoglicano e o acido lipoteicoico de bactérias Gram positivas, como
Streptococcus mutans, (a bactéria cariogénica mais comum) (100). Valores de TLR-2

aumentados na saliva de individuos com caries ativas poderdo representar uma medida do
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hospedeiro de forma a combater o aumento de bactérias Gram positivas caracteristicas do
desenvolvimento da lesdo. Zhao et al (2014), consideraram ainda que a variagdo da
concentracdo de TLR-2 na saliva de individuos com caries podera variar de acordo com a
extensdo das mesmas, representando um potencial e eficiente biomarcador de atividade
cariosa (71). Relativamente ao TNF-a, 0 seu papel na defesa do hospedeiro e nos processos
de resposta inflamatoria € bem conhecido: para além dos seus efeitos citostaticos e
citotoxicos nalgumas células tumorais, TNF-a, maioritariamente secretado por macréfagos
no local da infecdo/inflamacédo, influencia o crescimento, diferenciacdo e/ou funcdo da
maioria dos tipos celulares investigados, pensando-se que podera fazer parte de uma cadeia
integral de sinais interativos que orquestram processos inflamatérios e imunoldgicos (101-
103).

Uma analise mais detalhada foi feita das subcategorias (PANTHER) relativas as

proteinas identificadas com atividade de regulacdo enzimaética, a fim de esclarecer o

aumento da sua representacdo em pacientes com cérie (Figura 24).

GO Molecular Function
Level 1: enzyme regulator activity (G0:0020224)
Total ® Genes: 10 Tortal # function hits: 10

Click to get gene list for a categaory:

M enzyme inhibitor activity (GO:0004857) =
TWab
. o BN, Codors by
Color picker powered by “5-> " visiBone

**Chart tookips are reed as: Category name [Accession): = genes; Percent of gene hit
against total # genes; Percent of gene hit against total = Function hits

Figura 24 — Gréfico representativo da distribuicdo das proteinas de carie dentéaria
anotadas no nivel 1 da ontologia “Molecular Function” do PANTHER como tendo atividade

de regulacdo enzimética.
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A andlise da Figura 24 indica que a totalidade das proteinas identificadas como
ativas na regulacdo enzimatica, apresentam funcdes de inibicdo dessas mesmas enzimas.
Avaliando a subdivisdo (PANTHER) das proteinas que apresentam estas atividades

inibitdrias obtemos o seguinte grafico (Figura 25)

GO Molecular Function
Level 1: enzyme regulator activity (G0:0020234)
Level 2: enzyme inhibitor actity (G 0:0004857)
Total # Genes: 10 Total # function hits: 10

Click to get gene list for a categary:
peptidase inhibitor activity (G0:0030414) @
= Wab

. - Calors by
Caolor picker powered by "5 VisiBone

“*Chart tooltips are read as: Category name [Accession): # genes; Percent of gene hit
. against total = genes; Percent of gene hit against total = Function hits

Figura 25 — Gréfico representativo da distribuicdo das proteinas de carie dentéaria
anotadas no nivel 2 da ontologia “Molecular function” do PANTHER como tendo funcio

inibitoria.

A anélise da Figura 25 permite inferir que a totalidade das proteinas identificadas
como ativas na inibicdo enzimatica, apresentam funcdes especificas de inibicdo de
peptidases. A presenca destas proteinas tem sido descrita como positiva em eventos
inflamatorios, com valores que podem elevar-se 2 a 5 vezes durante a fase aguda da reacéo
(61). Avaliando a subdivisdo (PANTHER) das proteinas que apresentam atividade
inibitdria da peptidase obtemos o seguinte grafico (Figura 26):
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Figura 26 — Gréfico representativo da distribuicdo de proteinas de carie dentéria
anotadas no nivel 3 da ontologia “Molecular function” do PANTHER como tendo atividade

inibitéria de peptidases.

A andlise da Figura 26 indica que a vasta maioria das proteinas identificadas
apresentam atividade de inibicdo de endopeptidases de cisteina, neste caso, representadas
por proteinas da familia das cistatinas (SN, SA, C, S, D, A e B) (Anexo A). A protecdo dos
tecidos orais conferida pelas cistatinas deve-se a inibi¢do da atividade proteolitica associada
as cisteina-peptidases, o que se traduz em fortes propriedades bactericidas e anti-virais
(55,92). Estudos apontam para o envolvimento destas proteinas na formacdo da pelicula
aderida atraves da sua interacdo com a hidroxiapatite presente nos tecidos dentarios, com
funcbes potenciadoras da remineralizacdo do esmalte, ajuste da adesdo microbiana e
metabolismo da placa na interface dente-saliva (45,55). Vitorino et al, num estudo de
eletroforese bidimensional da formagdo de pelicula dentaria in vitro relacionada com
suscetibilidade a carie, verificaram aumento dos valores de lipocalin e cystatins S e SN nas
amostras de individuos livres de carie o que sugere que a inibicdo dos eventos proteoliticos
de outras proteinas salivares, constituam um mecanismo indireto de prote¢do dentaria (92).

Assim, a andlise destes resultados corrobora o estatisticamente significativo
aumento de numero de proteinas envolvido em processos bioldgicos de imune system

process anteriormente discutidos.
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Apesar de a maioria dos estudos quantitativos da composicao salivar e atividade
cariosa tenham sido inconclusivos, existem ainda evidéncias de que proteinas similares em
individuos com e sem caries apresentam diferentes niveis de atividade bioldgica, o que
podera constituir uma nova abordagem ao estudo das proteinas salivares como

biomarcadores de suscetibilidade a carie dentaria (95).

4.3. INTERACTOMA ORAL DE CARIE DENTARIA

O conhecimento do papel das interacdes do proteoma oral do hospedeiro com o
proteoma oral em carie dentéria, seja microbiano ou humano, tem uma importancia vital
para 0 entendimento dos mecanismos moleculares verificados nos tecidos orais dos
individuos. Estas interacdes sdo importantes ndo apenas no estabelecimento e manutencao
da flora oral capaz de desencadear a formacdo de placa bacteriana, responsavel pelo
desenvolvimento das lesdes, mas também, como discutido anteriormente, nos préprios
mecanismos de defesa do hospedeiro a estimulos.

A identificacdo do proteoma oral de carie dentaria permitiu fazer o levantamento
das interacfes que estas possuem com as proteinas do OralOma normal, através do
algoritmo Oralint. A figura que se segue exple essas mesmas interacfes em detalhe,

através da ferramenta de visualizacdo Cytoscape:
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Figura 27 — Rede de interacfes das proteinas orais de carie dentaria (circulo da
esquerda) com as proteinas presentes no OralOma humano (circulo da direita), gerada
através do algoritmo Orallnt e visualizada com recurso a ferramenta Cytoscape. Na imagem

sdo apenas apresentadas interacdes com score > 0,9.

Na Figura 27 os pontos com coloracdo azul localizados no circulo mais a esquerda
representam as proteinas identificadas ao longo deste estudo como pertencentes ao
OralOma em cérie dentaria. Estas proteinas interagem (interacao representada pelas linhas a
cinzento) com as proteinas do OralOma Humano total, representadas a azul no circulo da
esquerda, com base na determinagéo do algoritmo Orallnt. A grande condensacao de linhas
a cinzento confirma a existéncia de uma enorme rede de interacbes existente entre as
proteinas do OralOma de carie com as do OralOma Humano total: ao todo foram
contabilizadas 22.826 interacOes entre 8488 proteinas, das quais 2886 humanas e 5554
microbianas.

Da analise do Interactoma de carie dentéaria salientdmos as 3 proteinas do OralOma

de cérie envolvidas no maior nimero de interacdes: a verde a proteina Transcobalamin-1, a
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amarelo Peptidylprolyl cis-transisomeraseB, a lilas Small proline-rich protein 3 e a azul
histone 4 (Figura 28). Pela grande interacdo com todas as proteinas da cavidade oral, as
proteinas actin, citokeratin-14 e Hemoglobin subunit alpha foram descartadas nesta andlise

mais especifica.

e

Figura 28 — Destaque das proteinas Transcobalamin-1 (a verde), Peptidylprolyl cis-
transisomeraseB (a amarelo), Small proline-rich protein 3 (a lilas) e histone 4 (a castanho), a
partir da rede de interagdes das proteinas orais de carie dentaria (circulo da esquerda) com as
proteinas presentes no OralOma humano (circulo da direita), gerada através do algoritmo

Orallnt e visualizada com recurso a ferramenta Cytoscape.

Histone 4 (representada na Figura 28 a azul) esta envolvida em 3634 interacOes
tendo sido, nos ultimos anos, associada a mecanismos antimicrobianos do hospedeiro
contra organismos gram-positivos e gram-negativos (55). Varios estudos tém indicado que
alguns péptidos e proteinas bem caracterizados, exibem atividade antimicrobiana para além
das suas func@es fisioldgicas estabelecidas; exemplo disso é a histone 4 que, sendo um
importante componente na cromatina, consegue diretamente ligar-se ao acido lipoteicéico

(LTA) da superficie de bactérias gram-positivas e LPS superficiais de gram-negativos,
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resultando na rutura da membrana bacteriana e na reducdo do TNF-a, previamente
discutido, e producdo de oxido nitrico, respetivamente (55,104).

Small proline-rich protein 3 é uma proteina da familia de glicoproteinas ricas em
prolina cujas fungdes foram ja bastante debatidas na literatura ao longo do dltimo meio
século (45). Esta proteina foi identificada em individuos com e sem cérie dentaria por Preza
et al (85) e sabe-se que tem uma funcdo importante na agregacao bacteriana. Este processo
de aglutinacdo reduz a capacidade bacteriana de adesdo as superficies dos tecidos orais,
sugerindo uma via de controlo da colonizacdo bacteriana por parte destas glicoproteinas.

Sabe-se que transcobalamin-1 é a proteina responsavel pela ligacdo a cobalamina
(ou Vitamina B12) protegendo-a, no estbmago, do ambiente acidico caracteristico (105).
Esta proteina foi identificada no estudo de Preza et al (85), com valores de regulacdo
positivos, 0 que pode sugerir que em ambientes acidicos, como 0s caracteristicos de
situacOes de cérie dentaria, esta proteina possa estar sobreexpressa de forma a proteger a
cobalamina da acdo deste ambiente, no entanto ndo existem dados que suportem esta
suposicao. A transcobalamin-1 realiza também o transporte de iGes cobalto, cuja presenca
na saliva pode ocorrer durante episddios de desmineralizacdo-remineralizacdo do esmalte
(106), sendo atualmente a Unica informacdo consistente com a relacdo da proteina a carie
dentéria.

Peptidylprolyl cis-transisomerase B (PPIB) é uma isomerease, responsavel pela
aceleracdo do processo de folding das proteinas, através da catalizacdo dos mecanismos de
isomerizacdo cis-trans de péptidos de prolina em oligopeptidos (107). Um estudo recente
demonstrou a funcdo de PPIB na fagocitose de organismos patogénicos invasores na
presenca de IL-8, uma proteina cujas concentragdes se mostraram elevadas na presenca de
carie dentaria, como abordado anteriormente (107). PPIB foi também associada a
patologias como aterosclerose, artrite reumatoide e disfuncdo endotelial, sendo a sua
producdo levada a cabo por macrofagos apos estimulagdo por LPS, reforcando o seu
possivel envolvimento em processos de mediacdo inflamatéria (108-110). No entanto,
embora PPIB tenha demonstrado in vitro a capacidade de iniciar a migracdo de macrofagos,
a mesma ndo induz a producdo de citocinas inflamatorias, tendo sido responsavel pelo
retrotransporte de prolactin, crescimento e proliferacdo celular, reduzindo inclusivamente a

expressao de TNF-o apds estimulacdo por LPS (111). Para além desta ambigua relacéo de
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PPIB com os mecanismos de resposta imune do hospedeiro, esta proteina desempenha um
papel importante nos mecanismos de folding do colagénio (112), cuja atividade foi
anteriormente discutida como estando envolvida na adesdo bacteriana a superficie dentéria
e podendo constituir um potencial biomarcador de suscetibilidade a doenca. Uma analise de
protedmica de duas camadas mucosas do colon, demonstrou uma forte ligacao entre o seu
maior componente, a proteina MUC-2, e a PPIB, tendo sido sugerida uma funcédo
antibacteriana a esta interacdo (113). Uma vez que a proteina MUC-2foi igualmente
identificada ao longo deste estudo, realizou-se uma andlise especifica das interacfes

existentes entre as proteinas identificadas no OralOma de céarie (Figura 29).

Figura 29 — Interacdes das proteinas orais de carie dentaria, gerada através do

algoritmo Orallnt, cuja visualizacdo foi realizada com recurso a ferramenta Cytoscape.

Pela andlise da Figura 29, verifica-se a existéncia de interacdo entre a proteina
PPIB, assinalada a amarelo (P23284), com a proteina MUC-2, assinalada a vermelho
(Q02817), sugerindo que, a semelhanca do que acontece a nivel intestinal, esta interacdo a
nivel da cavidade oral, possa constituir um mecanismo de defesa antibacteriano,
considerando o facto de MUC-2 ter sido apenas identificada em individuos com cérie
dentéria (73).
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E ainda possivel verificar que, das 4 proteinas microbianas identificadas,
representadas a azul claro (Figura 29), apenas 3 surgem no conjunto de interacfes das
proteinas orais de cérie dentaria. A proteina GTF-C, produzida por S. mutans, ndo surge nos
resultados gerados através do algoritmo Orallint, cuja visualizacdo foi realizada com recurso
a ferramenta Cytoscape. Na origem deste resultado o facto do score obtido para a interacéo
desta proteina microbiana com proteinas salivares ser inferior a 0,9 e, como tal, ter sido
eliminado aquando da aplicagdo dos critérios de exclusdo de pares de interagcdo, como
exposto em “Material e Métodos — seccao Interactoma oral em cérie dentaria”.

Observa-se ainda que, das proteinas microbianas identificadas, apenas GTF-D
(P49331) apresenta interages com outras proteinas presentes em carie dentéria,
especificamente com citokeratin-14 e citokeratin-16. A esta interacdo poderdo associar-se
atividades com acdo no desenvolvimento e/ou progressdo das lesGes de cérie dentaria, no
entanto, estudos futuros especificos deverdo ser realizados para averiguar a natureza destas

interacdes.
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5. CONCLUSAO

Neste trabalho foi realizada uma analise de resultados de estudos de proteémica
oral, com amostras obtidas da cavidade oral de individuos com carie dentéria, tendo sido
realizada uma anotacao manual de informacdes consideradas essenciais para a interpretacao
dos dados catalogados. Esta pesquisa permitiu a atualizacdo da base de dados do OralCard.

A andlise de estudos de protedmica no ambito de cérie dentaria permitiu a
identificacdo de um total de 98 proteinas salivares o que, quando comparado com 0 nimero
de proteinas estudadas no ambito da doenca periodontal (cerca de 2000) demonstra a
necessidade de realizacdo de novos estudos de protedmica de forma a identificar um maior
nimero de proteinas associadas a esta patologia e, consequentemente, facilitar a
identificacdo de biomarcadores de suscetibilidade a cérie.

Deve ser tido em conta que muitas variaveis podem influenciar a comparacao entre
os estudos selecionados e os préprios resultados neles descritos. Por exemplo, a idade e o
tipo de origem das amostras (saliva total, parétida, submandibular ou biofilme) variaram
entre 0s estudos selecionados, bem como a prépria metodologia de recolha e analise:
enquanto alguns estudos referem a recolha de saliva por estimulacdo, outros registam
recolhas de saliva sem estimulacdo; se alguns autores referem analises de amostras
recorrendo a espectrometria de massa, outros recorreram a eletroforese ou a anticorpos.

Outro fator que dificulta o estabelecimento de variaveis preditivas de cérie dentaria
pode também dever-se a sua etiologia multifatorial. A possivel exposicdo ao flGor durante o
desenvolvimento dentario dos individuos dadores de amostras para cada estudo, pode
tambem considerar-se uma influéncia nos resultados obtidos, no entanto, nenhum estudo
apresentava referéncia a este facto.

Diversos estudos realizados com o objetivo de relacionar uma variagdo individual
nas concentracdes proteicas salivares com diferentes estados de salde dentéria tém
registado resultados inconsistentes, possivelmente resultantes da consideravel redundancia
funcional das proteinas salivares ou até mesmo da heterogeneidade das metodologias de
estudo aplicadas.

No entanto, considerando a composi¢cdo salivar, deve enfatizar-se que a

complexidade das proteinas presentes neste fluido define e é definido por uma série de
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intrincadas fungdes moleculares e processos bioldgicos que poderdo estar, direta ou
indiretamente relacionados com o desenvolvimento de lesdes de carie.

A caracterizacdo funcional do OralOma de cérie dentaria permitiu inferir a presenca
de uma relacéo entre a carie dentaria e a presenca de um elevado nimero de proteinas com
acao antioxidante na saliva, nomeadamente associadas ao sistema da peroxidase salivar.
Assim, e corroborando a sugestdo de Kumar et al (99) num estudo recente, propomos a
futura andlise da capacidade antioxidante total de amostras salivares para inferéncia da sua
potencialidade como indicador de suscetibilidade a carie dentaria.

A analise interatdbmica de carie confirmou a existéncia de uma grande rede de
interagBes existentes entre as proteinas do OralOma de carie com as do OralOma Humano
total, salientando-se Peptidylprolyl cis-transisomeraseB, Small proline-rich protein 3 e
histone 4 pelo elevado nimero de interagdes com todas as proteinas orais. A avaliacdo
aprofundada do interactoma de carie podera constituir a chave na futura identificacdo de
biomarcadores de suscetibilidade, nomeadamente associados a atividade bioldgica
decorrente, ndo apenas da atividade da proteina de forma individualizada, mas também da
interacdo com as restantes proteinas orais, como sugerido para PPIB e MUC-2,

No gue concerne a proteinas microbianas presentes no OralOma de cérie dentaria,
conclui-se que existem poucos estudos experimentais com as caracteristicas necessarias
para a sua identificacdo. Ainda assim, a presenca de determinadas proteinas, como a
Glucosyltransferase-1, identficadas exclusivamente em pacientes com carie dentaria, pode
ser mais um futuro passo na identificacdo de biomarcadores de suscetibilidade a doenca.

Desta forma, estamos de acordo com Martins et al (19) e Banderas-Tarabay et al
(73) no que toca a necessidade de mais evidéncias que corroborem a existéncia de uma
relacdo entre o papel das proteinas salivares e a modificagdo da suscetibilidade de um

individuo a cérie dentéria.
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7. ANEXOS

Anexo A
Lista de proteinas salivares identificadas no ambito do estudo de cérie dentaria e

analisadas ao longo deste trabalho (Anexo A).
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P 2 Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute ytoy
of major proteins present in the three groups.
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secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
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P07339 CTSD  |Cathepsin D Homo sapiens|  x x | Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 SO Tt ShctOot
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
Q5782 chaLp  |Chitinase-3Hike Homosapiens| | oental caries | 68003731 _ 298 M | (Contols), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parotid gland with the help of Pooled aliquots were ana:::;«: by liquid o yild 10253063
protein 2 o a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | (O E9BIV TR T SEECITTEY 4
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
$10909 cw Cluserin Homosapiens| . 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of th parotid gland with the hlp of a e eretometry o yield 10253063
! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071 OrPEMEER e SCIOTEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
p10909 cw Cluserin Homosapiens| | oental caries | 68003731 . 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of th parotid gland with the help of a e aemttometry (0 yield 10253063
! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071c PSR Tess SCIOTEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
p12109 cotear |Colagenaprat v o Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva was colleced directly from the outlet of the partid gland with the hlp of Pooled aliquots were a“'%’:g by liquid o yild 10253063
chain P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | " 71c rSPEMEET Iass SC1OEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
p12110 coear |Colagenaprazovn | Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the help of Pooled aliquots were analyzed by liquid o yild 10253063
chain P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | " 71c rSPVIEMEET Iaes SCIOEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
_ (Controls), and 10 aduls (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P01024 c3 Complement C3 | Homo sapiens|  x x | Dental Caries | 68003731 = 8298 MF ; fies. S ° Y g L the he y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irstminute | "71c CrPEMET Ttes Scto oK
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
Controls), and 10 adults (Young) without oot caries. Saliva was collected directly from the outlet of the paratid gland with the help of a zed by lid
P01040 CSTA  |Cystatin-A Homo sapiens|  x x 3039 MF mass toyield 19253063
¥ P a Curby cup device [19,20]. The flow of the paroid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute | (T DSOS B SEOTATEY Y
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
P01040 csTA |oysatina Homosapiens| « | oental caries | 68003731 . 208 M | (Contols), and 10 adults (Young) without root caries Saliva was collected directly from the outet of the parotid gland with the help of Jtoyild 10253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute |7 1c PSR Tt SctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jorp P groups.
timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
04080 cste Cystatin® Homosapiens| N 2039 v |(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a %’ass Y g o yield 10253063
. - P y

a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute
secretion was discarded, while the volume collected in the subsequent 5 min was used.

of major proteins present i the three groups,
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timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of

Pooled aliquots were analyzed by liquid

P04080 csTe Cystatin-B Homo sapiens Dental Caries | 68003731 82:98 MF | Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute e resem’i':f;e oo ot vield 19253063
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of q Iyzed by liq
P01034 csT3  [Cystatin-C Homo sapiens 3039 MF toyield 19253063
¥ P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute | *et e S350V S AR T8 SO Y
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
po1034 csts |oysatine Horo sapiens Dental Caries | 68003731 2.9 M | (Controls), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outlet of the paotid gland with the hlp of s ytoyild 10253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
p28325 s CysatinD Homo sapiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of 4 rxass Yl o yild 10253063
¥ P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute | *e 27 S S0V SO P88 SO v
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
p28325 s |oystatin Homo sepiens Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of yinyield 10253063
a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRIer mass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
P01036 cste |oysatins Homo sepiens Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of s yinyield 10253063
a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVIERder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
p09228 st CysatinsA Homo sapiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of 4 rxass Yl o yild 10253063
¥ P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute | *e eSS0V SO P88 SO v
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
p09228 cst2 |oysttinsa Homo sepiens Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of yinyield 10253063
a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by lauid
po1037 csti |cystatinsy Homo sapiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outet of the protid gland with the help of a e eretometry t yield 10253063
2% o a Curby cup device [19,20). The flow of the parolid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute |71 ORISR F8s SEEROTETY 10
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P01037 csTL |CystatinSN Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
QoueMs omgri | Deletedinmalignant || L 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of th parotid gland with the help of Pooled aliquots were analyzed by liquid o yild 10253063
brain tumors ! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071e OrSPEMEER e SCIOIEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
QoueMs omgri | Deletedinmalignant || L Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva wes collected directly from the outet of the protid glan with the help of a e eretometry t yield 10253063
brain tumors ! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071 rSPEMEER e SCIOIEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
pg1605 oo |vemcidin Homo sapiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outet of the protid gland with the help of a e eretometry t yield 10253063
! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OrPEMEER e SCIOTIEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
pg1605 oo |vemcidin Homo sapiens 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva wes collected directly from the outet of the protid glan with the hlp of a e ammttometry (0 yield 10253063
! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071c PSR e SCIO8HY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Qo830 LoaLsgs |Gelectinbinding [ oL 2039 M | (Contols), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the hlp of Pooled aliquots were a“'%’:g by liquid o yild 10253063
protein P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | " 71c CrSPVIEIEET Iass SCIOEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Qo830 LoaLsgs |Gelectinbinding [ oL Denal Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the hlp of Pooled aliquots were analyzed by liquid o yild 10253063
protein P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | " 71c CrSPEMEER Iass SCIOEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
pr1021 R |Clucoserequiated | o L Denal Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the hlp of Pooled aliquots were analyzed by liquid o yild 10253063
protein-78 kDa P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute | 7 1c CrSPVIEMEET 1ass SCIOEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
f— Gstp1 | Glutathiones- Homo sapiens Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the hlp of Pooled aliquots were a“'%’:g by liquid o yild 10253063
transferase P P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | "71c PSR Iaes SCIOEUY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
. Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
P04405 oo G':g:e:'t‘fhyde 3 Homo sapiens 2039 M | (Controls), and 10 adults (Young) without root caries Saliva wes collected directly from the outet of the parotid gland with the help of Pooled aliquots were analyzed by liquid o yild 10253063
Phosp! P a Curby cup device [19,20]. The flow of the paroid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute | (D EOVERRCEM B SEOTATEY v
secretion was discarded, while the volume collected in the subsequent 5 min was used. jorp P groups.
timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
Glyceraldehyde-3- Pooled aliquots were analyzed by liquid
P04405 oo et Homo sapiens Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva wes colleced directly from the outet o the parid gland with the hlp of P Jtoyild 10253063

a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute
secretion was discarded, while the volume collected in the subsequent 5 min was used.

of major proteins present i the three groups,
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Hemoglobin subunit

timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of

Pooled aliquots were analyzed by liquid

Pe8a7L HBB beta Homo sapiens Dental Caries | 68003731 82:98 MF | Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute e resem’i':f;e oo ot vield 19253063
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
p62805 a Histone Ha Horo sapiens Dental Caries | 68003731 2.9 M | (Controls), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outlet of the protid gland with the hlp of ytoyild 10253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
Ig alpha-1 chain C (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of q Iyzed by liq
PO1876 IGHAL 2 Homo sapiens 3039 MF ; ies. S ° Y /  the he mass sp Y toyield 19253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
PO1876 ohar  |lodenatcrainG | Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of s yinyield 10253063
region a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
Ig alpha-2 chain C (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
PO1877 IGHA2 2 Homo sapiens 3039 MF ; ries. S ° Y / L the he Y to yield 19253063
region a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRIer mass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
po1877 oHap  |lodeazeraine | Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of s yinyield 10253063
e a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVIERder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
Ig heavy chain V-111 (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
PO1766 HV305 " Homo sapiens 3039 MF ; ries. S ° Y / L the he mass $p Y to yield 19253063
region BRO a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
Ig heavy chain V-111 (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
PO1766 HV305 " Homo sapiens 82-98 MF ; ries. S ° Y / L the he Y to yield 19253063
region BRO a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by lauid
g kappa chain C (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P01834 IGKC ) Homo sapiens 3039 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
region a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt Shchoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
Ig kappa chain C (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of | 72012 aliquots were analyzed by liquid
P01834 IGKC ) Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
region a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
Ig kappa chain V-1 (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from th outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P01593 KV101 ) Homo sapiens 3039 MF ; fies. S ° Y g L the he Y toyield 19253063
region AG a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
Ig kappa chain V-1 (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from th outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P01593 KV101 ) Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
region AG a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
Ig kappa chain V-1 (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of | 72012 aliquots were analyzed by liquid
PO1596 KV104 ) Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y to yield 19253063
region CAR a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 oA Tt SHctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
g kappa chain V-11 (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of | 72012 aliquots were analyzed by liquid
PO1614 KV201 ) Homo sapiens 3039 MF ; fies. S ° Y / 1 the he Y to yield 19253063
region Cum a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | 071c CrSOEREET Tees Shctoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Ig kappa chain V-1 (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
PO1614 KV201 ) Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he mass s y toyield 19253063
region Cum a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrPVEET Ttes Shctoton
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Ig kappa chain V-111 (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
P01620 KV302 ) Homo sapiens 3039 MF ; fies. S ° Y g L the he y toyield 19253063
region SIE a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPVEET Ttes Sctoton
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Ig kappa chain V-111 (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from th outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P01620 KV302 ) Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he y toyield 19253063
region SIE a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c PSR Ttes Scto ot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Ig kappa chain V-V (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
POB312 KGKV4-1 ) Homo sapiens 3039 MF ; fies. S ° Y g L the he mass s y toyield 19253063
reg a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | "71c PSR Ttes ShctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Ig kappa chain V-V (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
POB312 KGKV4-1 ) Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y / L the he Y toyield 19253063
region a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPEREET Ttes SctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Poaled allquots were anlyzee by liuid
Po1625 Koy |Iokeppachain VAV | Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva wes colleced directly from the outet o the parid gland with the hlp of P Jtoyild 10253063

region Len

a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute
secretion was discarded, while the volume collected in the subsequent 5 min was used.

of major proteins present i the three groups,
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Ig lambda chain V-1

timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of

Pooled aliquots were analyzed by liquid

Po1703 LVI05 | rogion NEWM Homo sapiens 3039 MF | Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute e resem’i':f;e oo ot vield 19253063
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
pO1703 Lvigs |lgtambdachainvl | L Dental Caries | 68003731 2.9 M | (Controls), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outlet of the protid gland with the hlp of q Iyzed by liq toyield 10253063
region NEWM a Curby cup device [19,20]. The flow of the paotid saliva was stimulated by sucking on a pece of sour lemon candy. The fist minute | 47> CSrPIVISHEErt mass shucvamery
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
POCGO JoLet Iglambda chain € |, 2039 M | (Controls), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outlet of the paotid gland with the hlp of q rzass Yl o yild 10253063
region P a Curby cup device [19,20) The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | F>7'c S EPIVISHEST mats spactomemy 10
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
POCGO joLct  |lglambdachaine | L Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of 4 rxass Yl toyield 10253063
region a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute | 47> *0r eIV toRders mass spucvomerty
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
f— Lvios |latambdachainvl [ 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of 4 Iyzed by liq o yild 10253063
region NEW P a Curby cup device [19,20]. The flow of th parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute | > 0 PRV aHIOr ass spectomeny 10
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
f— Lvig |lgtambdachainvl | Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of 4 rxass Yl toyield 10253063
region NEW a Curby cup device [19,20]. The flow of the paotid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute | 47> *0r eIV toRders mass spucvomerty
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
pg0748 Lvaoy |lgtambdachainvait oL 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of 4 rxass Yl o yild 10253063
region SIE P a Curby cup device [19,20]. The flow of th parotid saliva was stimulated by sucking on a pece f sour lemon candy. The first minute | > = 0PIV HIST ass spectomeny 10
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
pg0748 Lvaoy |lgtambdachainvait oL 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of 4 Iyzed by liq o yild 10253063
region SIE P a Curby cup device [19,20]. The flow of th parotid saliva was stimulated by sucking on a pece f sour lemon candy. The first minute | > = 0PIV HIST ass spectomeny 10
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by lauid
- MUC |1 mu chain C region | Homo sapiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outet of the protid gland with the help of a e eretometry t yield 10253063
9 9 o a Curby cup device [19,20). The flow of the parolid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute |71 ORISR F8s SEEROTETY 10
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
PO1871 MUC |Igmu chain C region |Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
f— . Immunoglobuind |, L 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of th parotid gland with the help of Pooled aliquots were analyzed by liquid o yild 10253063
chain ! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071e OrSPEMEER e SCIOIEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
f— . Immunoglobuind |, L Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva wes collected directly from the outet of the protid glan with the help of Pooled aliquots were ana:::;«: by liquid o yild 10253063
chain ! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 071 rSPEMEER e SCIOIEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
p0B3T0 ke allikcein. Homo sapiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outet of the protid gland with the help of Pooled aliquots were ana:::;«: by liquid o yild 10253063
! a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OrPEMEER e SCIOTIEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
POGB70 KLKL  |Kallikrein-1 Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y / 1 the he Y to yield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | 071c CrSOEREET Tees Shctoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
p13606 RT3 | Citokeratin3 Homo sapiens 2039 M | (Contols), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the hlp of a o ey o yield 10253063
P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | " 71c CrSPVIEIEET Iass SCIOEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adulls (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lia
P13646 KRT13  |Citokeratin-13 Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPVEET Ttes Sctoton
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
p02533 «RT1e | Citokeratinis Homo sapiens 2039 M | (Controls), and 10 adults (Young) without root caries Saliva was colleced directly from the outet of the parid gland with the hlp of Pooled aliquots were analyzed by liquid o yild 10253063
P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The firstminute | 7 1c CrSPVIEMEET 1ass SCIOEHY 0
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adulls (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P02533 KRT14 |Citokeratin-14 Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he mass s y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | "71c PSR Ttes ShctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
po8779 «RT16 | Citokeratinds Homo sapiens 2039 M | (Controls), and 10 adults (Young) without root caries Saliva wes collected directly from the outet of the parotid gland with the help of a e amttometry 0 yield 10253063
P a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | ("07ic rSPVEMEET e SCIEHY 031
secretion was discarded, while the volume collected in the subsequent 5 min was used. jorp P groups.
timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Poaled allquots were anlyzee by liuid
po8779 WRT16 | Citokeratinds Homo sapiens Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva wes colleced directly from the outet o the parid gland with the hlp of P Jtoyild 10253063

a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute
secretion was discarded, while the volume collected in the subsequent 5 min was used.

of major proteins present i the three groups,
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timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of

Pooled aliquots were analyzed by liquid

Q04695 KRT17 | Citokeratin-17 Homo sapiens Dental Caries | 68003731 82:98 MF | Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute e resem’i':f;e oo ot vield 19253063
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of q Iyzed by liq
P35908 KRT2 |Citokeratin-2e Homo sapiens 3039 MF ; ies. S ° Y /  the he Y toyield 19253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
p35908 WRT2 |Citokeratinze Horo sapiens Dental Caries | 68003731 2.9 M | (Controls), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outlet of the paotid gland with the hlp of s ytoyild 10253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
P12035 KRT3 |Citokeratin-3 Homo sapiens 3039 MF ; ries. S ° Y / L the he mass $p Y to yield 19253063
a Curby cup devi [19.20]. T flow o the paroic aliva was stimulate by sucking on  ieceofsour lemon candy. The firstminute (e S0 B EE R TS SRR
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
P19013 KRT4 |Citokeratin-4 Homo sapiens 3039 MF ; ries. S ° Y / L the he Y to yield 19253063
a Curby cup devi [19.20]. T flow o the paroic aliva was stimulate by sucking on  ieceofsour lemon candy. The firstminute (e S0 B EE R TS SRR
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
p19013 «wra |citokerating Homo sepiens Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of s yinyield 10253063
a Curby cup devi [19.20]. T flow o the paroic aliva was stimulated by sucking on  ieceofsour lemon candy. The firstminute (eS0T R R TS BEEEOTEID
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
P13647 KRTS |Citokeratin-5 Homo sapiens 3039 MF ; ries. S ° Y / L the he mass $p Y to yield 19253063
a Curby cup devi [19.20]. T flow o the paroic aliva was stimulate by sucking on  iece ofsour lemon candy. The firstminute (eS0T TS BEEEOTED
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
p136a7 w5 |citokeratins Homo sepiens Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of yinyield 10253063
a Curby cup devi [19.20]. T flow o the paroic aliva was stimulate by sucking on  iece ofsour lemon candy. The firstminute (eS0T TS BEEEOTED
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
p02538 «RTeA | citokeratina Hormo sepiens 2039 M | (Contols), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outet of the protid gland with the help of e yinyield 10253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt Shchoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
(Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P02538 KRT6A  [Citokeratin-6a Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ) -
(Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from th outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P22079 Lro Lactoperoxidase | Homo sapiens 3039 MF ; fies. S ° Y g L the he Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P22079 Lro Lactoperoxidase | Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P02788 LTF Lactotransferrin | Homo sapiens 3039 MF ; fies. S ° Y g L the he mass sp Y to yield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 oA Tt SHctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of a zed by lid
P02788 LTF Lactotransferrin | Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y / 1 the he Y to yield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | 071c CrSOEREET Tees Shctoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
(Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
P61626 LYs Lysozyme C Homo sapiens 3039 MF ; fies. S ° Y g L the he mass s y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrPVEET Ttes Shctoton
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
(Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
P61626 LYs Lysozyme C Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPVEET Ttes Sctoton
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Neutrophil gelatinase- (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from th outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P80188 Lon2 rophil gelatinase- 1o mo sapiens 3039 MF ; fies. S ° Y g L the he y toyield 19253063
associated lipocalin a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c PSR Ttes Scto ot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Neutrophil gelatinase- (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P80188 Lon2 rophil gelatinase- 1o mo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he mass s y toyield 19253063
associated lipocalin a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | "71c PSR Ttes ShctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
Parotid secretory (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
Q96DRS BPIFA2 ! Homo sapiens 3039 MF ; fies. S ° Y / L the he Y toyield 19253063
protein 2 a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPEREET Ttes SctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jorp P groups.
timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Poaled allquots were anlyzee by liuid
Q96DRS oo [Peridsecreory | Dental Caries | 68003731 208 M | (Controls), and 10 adults (Young) without root caries Saliva wes colleced directly from the outet o the parid gland with the hlp of P Jtoyild 10253063

protein 2

a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute
secretion was discarded, while the volume collected in the subsequent 5 min was used.

of major proteins present i the three groups,
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Peptidylprolyl cis-

timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of

Pooled aliquots were analyzed by liquid

P23284 PPIB transisomeraseB. Homo sapiens 3039 MF | Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute e resem’i':f;e oo ot vield 19253063
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliquots were analyzed by liquid
Peptidylprolyl cis- (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of q Iyzed by liq
P23284 PPIB ‘ Homo sapiens Dental Caries | 68003731 8298 MF ; ies. S ° Y /  the he Y toyield 19253063
transisomeraseB a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ' .
(Controls), and 10 adults (Y oung) without root caries, Saliva was collected directly from th outlet of the parotid gland with the help of | °01ed aliquots were analyzed by liquid
Q06830 PRDX1 |Peroxiredoxin-1 Homo sapiens Dental Caries | 68003731 82-98 MF  and 0 ries. S d Y 4 parotid g ' the help mass sp v toyield 19253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliquots were analyzed by liquid
Phospholipid transfer (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
P55058 PLTP Homo sapiens 3039 MF ; ries. S ° Y / L the he mass $p Y to yield 19253063
protein a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Poole aliquas were analyzed by liguid
ps5058 pLrp |Phospholipidtranster (L Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of yinyield 10253063
protein a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRIer mass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
) Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ' .
Polymeric Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
P01833 PIGR |immunoglobulin | Homo sapiens 3039 MF ; ries. S ° Y / L the he mass $p Y to yield 19253063
feneptor a Curby cup devi [19.20]. T flow o the paroic aliva was stimulated by sucking on  ieceofsour lemon candy. The firstminute (eS0T R R TS BEEEOTEID
secretion was discarded, while the volume collected in the subsequent 5 min was used.
) Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ' .
Polymeric (Controls), and 10 adults (Y oung) without root caries, Saliva was collected directly from th outlet of the paratid gland with the help of | 700160 aliquots were analyzed by liquid
P01833 PIGR immunoglobulin Homo sapiens Dental Caries | 68003731 82-98 MF . and 0 ries. S d y 4 parotid gf ' the help mass sp y toyield 19253063
feneptor a Curby cup devi [19.20]. T flow o the paroic aliva was stimulate by sucking on  iece ofsour lemon candy. The firstminute (eS0T TS BEEEOTED
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliquots were analyzed by liquid
Prolactin-inducible (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
P12273 PIP Homo sapiens 3039 MF ; ries. S ° Y / L the he Y to yield 19253063
protein a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
p12273 op Prolactin-nducible |0 L Dental Caries | 68003731 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was colleced directly from the outet of the protid gland with the help of e yinyield 10253063
otein a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt Shchoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
Zymogen granule (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
Q96DA0 z6168 Homo sapiens 3039 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
protein 16 homolog B a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
Zymogen granule (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
Q96DA0 z6168 Homo sapiens Dental Caries | 68003731 82-98 MF ; fies. S ° Y g L the he Y toyield 19253063
protein 16 homolog B a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute " " "
v of major proteins present in the three groups.
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
000584 RNASET2  |Ribonuclease T2 | Homo sapiens 3039 MF ; fies. S ° Y g L the he mass sp Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 OB Tt ShctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
(Comto, a0l (e without 01 e, et cllcte el o 1 ot of e eno aend with e o |00 000 vt analyze by i
000584 RNASET2  |Ribonuclease T2 Homo sapiens Dental Caries | 68003731 82-98 MF . and 0 ries. S d Y 4 parotid gf ' the help mass sp y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 0710 oA Tt SHctooH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
P02787 T Serotransferrin Homo sapiens 3039 MF ; fies. S ° Y / 1 the he Y to yield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The irst minute | 071c CrSOEREET Tees Shctoot
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 aduls (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
P02787 TF Serotransferrin Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he mass s y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute " " "
v of major proteins present in the three groups.
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 52 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
(Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the paratid gland with the help of | 00160 aliquots were analyzed by liquid
P02768 ALB Serum albumin Homo sapiens 3039 MF ; fies. S ° Y g L the he y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPVEET Ttes Sctoton
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly Pooled aliquots were analyzed by liquid
(Controls), and 10 adulls (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of
P02768 ALB Serum albumin Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute " " "
v of major proteins present in the three groups.
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ’ -
small proline-rich (Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
QouBCe SPRR3 ! Homo sapiens Dental Caries | 68003731 8298 MF ; fies. S ° Y g L the he mass s y toyield 19253063
protein 3 a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute " " "
v of major proteins present in the three groups.
secretion was discarded, while the volume collected in the subsequent 5 min was used.
Ty e FoT T JU [E————
Q14515 SPARCLL  |SPARC-like protein 1 | Homo sapiens Dental Caries | 68003731 82-98 MF - and I 0 ries. S d y 4 parotid gf ' the help Y toyield 19253063
a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a pece of sour lemon candy. The first minute | 71c CrSPEREET Ttes SctotoH
secretion was discarded, while the volume collected in the subsequent 5 min was used. jorp P groups.
timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ' .
(Controls), and 10 aduls (Y oung) without root caries, Saliva was collected directly from the outlet of the parotid gland with the help of | 00160 aliquots were analyzed by liquid
P07996 THBS1 | Thrombospondin-1 |Homo sapiens Dental Caries | 68003731 82-98 MF ‘ 0 o y parotid gf P mass sp Y toyield 19253063

a Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute
secretion was discarded, while the volume collected in the subsequent 5 min was used.

of major proteins present i the three groups,
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timulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of

Pooled aliquots were analyzed by liquid

P20061 Teot Transcobalamin-1. | Homo sapiens Dental Caries | 68003731 * 82:98 MF | Curby cup device [19,20]. The flow of the parotid saliva was stimulated by sucking on a piece of sour lemon candy. The first minute e resem’i':f;e oo ot vield 19253063
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
(Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of q Iyzed by liq
Qos1ss TGM3  [Transglutaminase 3 |Homo sapiens 8298 MF ; ies. S ° Y /  the he Y toyield 19253063
a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly pooled aliauots were analyzed by liquid
Tripeptidyl-peptidase (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of q Iyzed by liq
014773 TPPL Homo sapiens 3039 MF ; ies. S ° Y /  the he mass sp Y toyield 19253063
1 a Curby cup device [19,20). The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute [ CrPIVIERCer s sperorer
secretion was discarded, while the volume collected in the subsequent 5 min was used. or p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
o173 ppy | Tipeptdybpeptidase (L Dental Caries | 68003731 . 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet o the parorid gland with the hlp of s yinyield 10253063
1 a Curby cup device [19,20]. The flow of the partid saliva was stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly poolet aliauots were analyzed by liquid
Zinc-alpha-2- (Controls), and 10 adults (Young) without root caries. Saliva was collected directly from the outlet of the parotid gland with the help of 4 Iyzed by liq
P25311 AZGPL - Homo sapiens 3039 MF ; ries. S ° Y / L the he Y to yield 19253063
glycoprotein a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVISRIer mass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
Stimulated ductal parotid gland secretion was obtained from 51 individuals: 21 elderly with carious roots (Patients), 20 elderly ool aliquots vere analyzed by lquid
J— azGpr|Zineelphac2- Homo sepiens Dental Caries | 68003731 . 298 M | (Contols), and 10 adults (Young) without rootcaries Saliva was collected directly from the outlet of the parorid gland with the help of s yinyield 10253063
glycoprotein a Curby cup device [19,20]. The flow of the partid saliva wias stimulated by sucking on a piece o sour lemon candy. The firstminute |7 *OraPIVIERder iass spcrormer
secretion was discarded, while the volume collected in the subsequent 5 min was used. jor p P groups.
oty g recepor (1A Unstimulated WS was collected from 32 male subjects (aged 1529 v, at 08:00 b with fsting. The 32 male subjeets had previously | 120 m 0o m o
P01833 PIGR Y-19 receptor (1A | p1omo sapiens Dental Caries | 68003731 1829 Male | been characterized, according to the DMFT index, into two groups: CF (n % 16, DMFT Yz 0) and caries susceptible (n % 16, DMFT -dimens P . than pi PO proteomics 16630307
secretory chain) were identified by mass spectrometry
ranaina from 3 to 12) with treated caries.
Unstimulated WS was collected from 32 male subjects (aged 1529 y), at 08:00 b with fsting. The 32 male subjeets had previously | 120 m 0o m
P02788 LTF Lactoferrin Homo sapiens Dental Caries | 68003731 1829 Male | been characterized, according to the DMFT index,into two groups: CF ( ¥ 16, DMFT % 0) and caries susceptible (n¥: 16, DMFT | "ie-€Imers e eectioprioresls Han profen 9ots | prgreomics 16630307
ranaina from 3 to 12) with treated caries. Y mass sp v
Human salivary o Unstimulated WS was collected from 32 male subjects (aged 1529 y), at 08:00 b with fsting. The 32 male subjects had previously | 120 m o m
P04745 cAs Y2 | Homo sapiens Dental Caries | 68003731 1829 Male  {been characterized, according to the DMFT index, into two groups: CF (n % 16, DMFT % 0) and caries susceptible (n ¥ 16, DMFT -cimens phoresis, than protein spots | proteomics 16630307
amylase were identified by mass spectrometry
ranaina from 3 to 12) with treated caries.
Unstimulated WS was collected from 32 male subjects (aged 1529 yn), at 08:00 b with fsting. The 32 male subjeets had previously | 120 m e o m
P01036 csT4  |cystatins Homo sapiens 1829 Male | been characterized, according to the DMFT index,into two groups: CF ( ¥ 16, DMFT ¥ 0) and caries susceptible (n¥: 16, DMFT | "ie-€Imers e eectiopfiorssl Wan profen 9ots | prgreomics 16630307
ranaina from 3 to 12) with treated caries. Y mass sp v
Lipocalin-1 (von Unstimulated WS was collected from 32 male subjects (aged 18-29 yr), at 08:00 h with fasting. The 32 male subjects had previously Two-dimensional electrophoresis, than protein spots
P31025 LeNL poca Homo sapiens Dental Caries | 68003731 1829 Male {been characterized, according to the DMFT index, into two groups: CF (n % 16, DMFT % 0) and caries susceptible (n ¥ 16, DMFT -aimens phoresis, than protein spots | proteomics 16630307
Ebner’s gland protein) were identified by mass spectrometry
ranaina from 3 to 12) with treated caries.
Unstimulated WS was collected from 32 male subjects (aged 18-29 yr), at 08:00 h with fasting. The 32 male subjects had previously | 7. oo ' o m o
P01037 csTL |cystatinSN Homo sapiens 1829 Male | been characterized, according to the DMFT index, ito two groups: CF (n ¥ 16, DMFT 4 0) and cares suscepible (1% 16, DMFT | *0 e 80 S2C1OPTOrSes, HAn PrOtEn ot proteomics 16630307
ranaina from 3 to 12) with treated caries. Y mass sp v
Unstimulated WS was collected from 32 male subjects (aged 18-29 yr), at 08:00 h with fasting. The 32 male subjects had previously | 7. oo ' o m o
P09228 csT2 |cystatinSA Homo sapiens 1829 Male | been characterized, according to the DMFT index, ito two groups: CF (n ¥ 16, DMFT 4 0) and cares suscepible (1% 16, DMFT | *0 e 80 22 1OPROres, HAn PrOtEn ot | proteomics 16630307
ranaina from 3 to 12) with treated caries. Y mass sp v
Cystatin SAIIT Unstimulated WS was collected from 32 male subjects (aged 1529 y), at 08:00 h with fsting. The 32 male subjectshad previously | 120 m 0o m
P01036 CsT4  |pellicle precursor | Homo sapiens 1829 Male | been characterized, according to the DMFT index, ito two groups: CF (n ¥ 16, DMFT 4 0) and cares suscepible (1 % 16, DMFT | *0 e 80 S22 1OPROres, HAn PrOENOts | proteomics 16630307
(San1) ranaina from 3 to 12) with treated caries. Y mass sp v
Calgranulin B (S100 Unstimulated WS was collected from 32 male subjects (aged 1529 y), at 08:00 h with fsting. The 32 male subjectshad previously | 120 0o m
PO6702 S100A9  |calcium-binding | Homo sapiens Dental Caries | 68003731 1829 Male | been characterized, according to the DMFT index, o two groups: CF (n ¥ 16, DMFT 4 0) and cares suscepible (1 % 16, DMFT | *0 e 80 S2C1OPROres, HAn PrOtEnsots | progeomics 16630307
Drotein A9) ranaina from 3 to 12) with treated caries. Y mass sp v
. Néo € usado grupo sem cérie no entanto o
QoHCss Mucss | mucinss Hormo sepiens Dental Caries | 68003731 - s Wi |Unsimlated whole saliva samples were collctd for 10 min by a piting method from two groups f young subjecs: Eght sublects | Enzymelinked immunosorbent asay was usd fo Non- 2041930 |sstodo e et mcicamente
with DMF=3 (control group) and 27 adolescents with DMF >11. (research group) quantitate MUCSB, MUC7, and MUCL proteomics Canifiativo para DVIFS s clvacos
. Néo € usado grupo sem cérie no entanto o
p1soat wuct  |mucina Hormo sepiens Dental Caries | 68003731 a s Wi |Unsimlated whole saliva samples were collctd for 10 min by a piting method from two groups f young subjecs: Eght sublects | Enzymeinked immunosorbent asay was usd fo Non- 2041930 |sstodo e i et mtcicamente
with DMF=3 (control group) and 27 adolescents with DMF >11. (research group) quantitate MUC5B, MUC, and MUC2 Canifiativo para DVIFS s clvacos
; Unstimulated whole saliva samples were collected for 10 min by a spitting metod from two groups of young subjects: Eight subjects | Enzyme-Tinked immunosorbent assay was used (o Non- . -
QBTAX? Muc7 - [Mucina-7 Homo sapiens Dental Caries | 68003731 na 18 MF | with DMF=3 (control aroup) and 27 adolescents with DMF >11 (research aroun) auantitate MUC5B, MUCY. and MUC3 24441930 | Nao é usado grupo sem cérie
Enzyme linked immunorbent assay was Used {0 assessed
060603 STLR2 Toll-like receptor 2 Homo sapiens Dental Caries | 68003731 119 513 MF Unstimulated whole saliva was collected from twenty caries free and twenty caries active children the conoenlratmﬂ of sCD14 and sTLR-2 together with | Non- . 25174416
between the ages of 5 and 13 years that of the cytokine IL-8 proteomics
reported to be increased in dental caries
Enzyme linked immunorbent assay was used to assessed
. y g Unstimulated whole saliva was collected from twenty caries free and twenty caries active children the concentration of SCD14 and sTLR-2 together with | Non- concentration didnt differ significantly
P10145 L8 Interleukin-8 Homo sapiens Dental Caries | 68003731 obs 513 MF between the ages of 5 and 13 years hatof the cytokine IL'8 25174416 between both groups
reported to be increased in dental caries
Enzyme linked immunorbent assay was used to assessed
PO8571 cD14 Soluble CD14 Homo sapiens Dental Caries | 68003731 obs 513 MF Unstimulated whole saliva was collected from twenty caries free and twenty caries active children the conoenlratmﬂ of sCD14 and sTLR-2 together with | Non- . 25174416 | concentration equivocal in both groups
between the ages of 5 and 13 years that of the cytokine IL-8 proteomics
reported to be increased in dental caries
satvar Urstimulated whole safiva was collcte by a standard method from tiry-fve adolescents (age 18 years) divided in two groups: Group [Enzymelinked immunorbent assay was used t asesse gaiﬁgig’;""/:i":ncé’;;uT"fa';‘j‘::av';g
P11912 1GA salvary Homo sapiens Dental Caries | 68003731 na 18 MF |1 was composed of 8 adolescents with DMF=3 (low intensity of dental caries) and Group Il was 27 adolescents with DMF>11 (high | the concentration of sIgA, histatin-5 and § 24974109  [SI9AW nafdL i P
immunoglobulin A was ¢ ! proteomics lower in comparison with adolescents from
intensity of dental caries) lactoperoxidase
Group II, in which the median was 13 mg/dL
Unstimulated whole saliva was collected by 2 sandard method from thirty-five adolescents (age 18 years) divided in (w0 groups: Group | Enzyme finked immunorbent assay was Used [0 assessed| |~ N0 6 wsado 0ran0 som carieThe fovel of
P15516 HTN3 histatin-3 Homo sapiens Dental Caries | 68003731 na 18 MF 1 was composed of 8 adolescents with DMF=3 (low intensity of dental caries) and Group Il was 27 adolescents with DMF>11 (high the concentration of sIgA, histatin-5 and " 24974109 B~ g . P . . N
oty of dontal caties) proteomics histatin-5 was significantly higher in Group 11
Unstimulated whole saliva was collected by a standard method from thirty-five adolescents (age 18 years) divided in two groups: Group | Enzyme linked immunorbent assay was used to assessed Néo é usado grupo sem cérieThe median of
Non- LPO was 2148 nmol/L in Group | and it was
P22079 Lro Lactoperoxidase | Homo sapiens Dental Caries | 68003731 na 18 MF |1 was composed of & adolescents with DMF=3 (low intensity of dental caries) and Group Il was 27 adolescents with DMF>11 (igh | the concentration of slgA, histatin-5 and roteonics 2407100 | e 0 Group 1. inch he
intensity of dental caries) lactoperoxidase e
High molecufar Elecirophoretic profile analysis qualitatively by sodium
QoHCs4 MUCSB |weight salivary mucin | Homo sapiens Dental Caries | 68003731 na 1724 MF | Unstimulated whole saliva was collected by a standard method from 120 healthy dental students (60M+60F) ide gel is (SD 12459324 | Ndo é usado grupo sem cérie
MG1 PAGE)
Electrophoretic profile analysis qualitatively by sodium
Qo2817 Muc2  [Mucin2 Homo sapiens Dental Caries | 68003731 na 1724 MF | Unstimulated whole saliva was collected by a standard method from 120 healthy dental students (60M+60F) ide gel is (SD 12459324 | Nao & usado grupo sem cérie
PAGE)
Electrophoretic profile analysis qualitatively by sodium
P04280 PRP-L |Proline-rich protein-1 | Homo sapiens Dental Caries | 68003731 na 1724 MF | Unstimulated whole saliva was collected by a standard method from 120 healthy dental students (60M+60F) ide gel is (SD 12459324 | Nao & usado grupo sem cérie

PAGE)
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Oral samples of brushing plaque were collected from 28 healthy volunteers (age 20 to 27 years) 2h after eating. After gargling once,

Enzyme-linked immunosorbent assay (ELISA) system

Non-

n all subjects from the caries-susceptible
group (A-C), both GTF-B and GTF-I were

P0B9B7 a8 Glucosyltransferase-B | S.mutans Dental Caries | 68003731 + 2027 MF | plaque was taken by vigorous brushing for 1 min with a steile toothbrush, collected in a serile bottle after mouth rinsing for 30 s with [ targeting glucosyliransferase (GTF)-B derived from ; 24746149 | detected at high levels. By contrast, all
5mL PBS, and used as brushing plague samples. mutans proteomics subjects from the caries-free group (G-1)
showed no GTF-B or GTF-1.
In all subjects from the caries-susceptible
Oral samples of bushing plaque were collectd from 28 healthy volunteers (age 20 o 27 years) 2h afte eating. Afer argling once, | Enzyme-linked immunosorbent assay (ELISA) system |~ group (A-C), both GTF-B and GTF-l were
P11001 gifl Glucosyltransferase-1 | S.sobrinus Dental Caries | 68003731 + 2027 MF | plaque was taken by vigorous brushing for 1 min with a steile toothbrush, collected in a serile bottle after mouth rinsing for 30 s with [ targeting glucosyliransferase (GTF)-B derived from ; 24746149 | detected at high levels. By contrast, all
5mL PBS, and used as brushing plague samples. proteomics subjects from the caries-free group (G-I)
showed no GTF-B or GTF-L.
Unstimulated saliva was collected from a patient who was not involved in any masticatory function in the last 2 1 prior {0 saliva Atomic itro biue terazotium chioride reduction o
PO0441 SOD-1 |Superoxide dismutase | Homo sapiens Dental Caries | 68003731 184 2550 MF | collection and was seated n an ordinary chair and ot on any dentalloperatory chair to avoid anxiety. Stimulated saliva was collected by |/ ortuomics 24504381
chewing araffin wax.
PO1375 TNFA | Tumor necrosis factor | Homo sapiens Dental Caries | 68003731 499 18 MF | Unstimulated whole saliva was collected 26 patients with dental caries, as well as 10 healthy persons, by standard method ZTZZ"."&':TE“ |IF?:::S?;\?:$ assay (ELISA) system | Non- 23311795
P05231 L6 Interleukin-6 Homo sapiens Dental Caries | 68003731 6,90 18 MF | Unstimulated whole saliva was collected 26 patients with dental caries, as well as 10 healthy persons, by standard method i’:éz:‘;':[k:" |IL“L“:::SS?LD:: assay (ELISA) system | Non- 23311795
P10145 L8 Interleukin-8 Homo sapiens Dental Caries | 68003731 241 18 MF | Unstimulated whole saliva was collected 26 patients with dental caries, as well as 10 healthy persons, by standard method i’:éz:‘;':[k:" |IL“L“:::SS?LD:: assay (ELISA) system | Non- 23311795
Enzyme-linked immunosorbent assay system targeting | Non- Ingeneral the level of Gif enzyme showed a
P0B9B7 qife Glucosyltransferase-B | S.mutans Dental Caries | 68003731 + 36 MF | Unstimulated whole saliva (3 mi) was collected 2 hours after breakfast (from 11 a.m.) from 45 child (3-6 years old) iy oteomics 22828760  |significant increase with the increase of caries
experience (P<.01).
Salivary Enzyme-linked immunosorbent assay system targeting | Non- SIOA levels decreased with the increase in
P11912 IGA ) Homo sapiens Dental Caries | 68003731 - 36 MF | Unstimulated whole saliva (3 mi) was collected 2 hours after breakfast (from 11 a.m.) from 45 child (3-6 years old) ; 22828760 | caries experience, except for Group 1 (low
Immunoglobulin A sigA and GtfB proteomics
caries experience)
3 months after the study, 7 of the children
with caries were treated and evaluated again
PO8STL cp14 Soluble CD14 Homo sapiens Dental Caries | 68003731 181 36 MF | Unstimulated whole saliva was collected 1 hours after breakfast (from 8-11 a.m.) from 40 child (33-71 months) Enzyme-linked immunosorbent assay system targeting - | Non- 20876090 | Under the same procedure and the levels of
: - sCD14 CD14 were: 57.82 + 37.675 (before teh
treatment) and 11.3834 + 8.32 (after the
treatment)
- Unstimulated whole saliva was collected from 50 children, 25 of whom were diagnosed as having ECC and 25 were clinically caries- | Enzyme-Tinked immunosorbent assay system targeting | Non-
P08987 qtfB Glucosyltransferase-B | S.mutans Dental Caries | 68003731 + 3-6 MF free. at the time of their dental GHfB. GHfC and Gtf D 17827962
- Unstimulated whole safiva was collected from 50 children, 25 of whom were diagnosed as having ECC and 25 were clinically caries- | Enzyme-Jinked immunosorbent assay system targeting | Non-
P13470 gtfc Glucosyltransferase-C | S.mutans Dental Caries | 68003731 + 3-6 MF free. at the time of their dental GHfB. GHfC and Gtf D 17827962
- Unstimulated whole saliva was collected from 50 children, 25 of whom were diagnosed as having ECC and 25 were clinically caries- | Enzyme-Jinked immunosorbent assay system targeting | Non-
P49331 gtfd Glucosyltransferase-D | S.mutans Dental Caries | 68003731 - 3-6 MF free. at the time of their dental GHfB. GHfC and Gtf D 17827962
To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
Hemogloin subunit Unstimulated whole saliva was collcte from en caries-free anl 10 caies postive subjecs. The subjctsfated or at least 2  before slaontgl‘;'b‘:"f‘;:,"[‘;;‘;’: dfjﬁfj;;“g; ‘;“‘:“‘IZ";"("SES;’;"ZO% Non-
P68571 HBB Homo sapiens Dental Caries | 68003731 - MF |saliva collection and then brushed their teeth for 2 min wthout toothpaste. All individuals rinsed their mouths with water for 10 min, ' 24848678
beta and then 10 mi of saliva was collected in 50 ml conical tubes. 2-mercaptoethanol, 30% glycerol, and 0.02% proteomics
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min, The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.
To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
Prolactininducible ) ) Unstimulated whole saiva was collecte ffom ten cariesfree and 10 cares-positive subjects. The subjects fased for at least 2 h before g:m'ﬁlszpu'f;"[‘gozzg' d?jf:;;";';l ‘;ﬁ';g"(’;egé'; ";‘0% Non-
P12273 PIP Homo sapiens Dental Caries | 68003731 - MF saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min, ' " 24848678
protein and then 10 mi of saliva was collected in 50 ml conical tubes. 2mercaptoethanol, 30% glycerol, and 0.02% proteomics
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min, The samples were loaded
on 15% SDS-polyacrylamide gel clectrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.
To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
Hemoglotin sburit Unstimulated whole saliva was collecte from en caries-free anl 10 caies postive subjecs. The subjctsfated for at Ieast 2  before ;:":gl‘;'b"u’f‘;;er'?;;‘:’: dfjf:ﬂe"c'; ‘;“;’,Zg'(";g;’;"fo% Non-
P69905 HBAL Homo sapiens Dental Caries | 68003731 - MF |saliva collection and then brushed their teeth for 2 min wthout toothpaste. All individuals rinsed their mouths with water for 10 min, ' 24848678
alpha and then 10 mi of saliva was collected in 50 ml conical tubes, 2-mercaptoethanol, 30% glycerol, and 0.02% proteomics
bromophenol bluc in 0.25 M Tris-HC, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.
To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins i saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
! ) Unstimulated whole saliva was cllecte from tecariesfree and 10 caries-positve subjects. The subjecs fasted for atleast 2 hbefore ;)m'glszpu'%er"[‘;:/:"s': d?ji‘jz;“g; ‘;”:I'f::'("segé')“ :To% Non-
P62805 Ha Histone H4 Homo sapiens M saliva clletion and then brushe thir teeth fr 2 min without toothpast. Allindividuals rinsed their mouths with wate for 10 min, (3378 % B O Cetey) I B roteonics 24848678

and then 10 ml of saliva was collected in 50 ml conical tubes.

bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.



http://www.uniprot.org/uniprot/P08987
http://www.uniprot.org/uniprot/P11001
http://www.uniprot.org/uniprot/P00441
http://www.uniprot.org/uniprot/P01375
http://www.uniprot.org/uniprot/P05231
http://www.uniprot.org/uniprot/P10145
http://www.uniprot.org/uniprot/P08987
http://www.uniprot.org/uniprot/P11912
http://www.uniprot.org/uniprot/P08571
http://www.uniprot.org/uniprot/P08987
http://www.uniprot.org/uniprot/P13470
http://www.uniprot.org/uniprot/P49331
http://www.uniprot.org/uniprot/P68871
http://www.uniprot.org/uniprot/P12273
http://www.uniprot.org/uniprot/P69905
http://www.uniprot.org/uniprot/P62805

P06702

S100A9

Protein $100-A9

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
101 of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8 and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

PO7737

PFN1

Profilin-1

Homo sapiens

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
10 1g of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

P59665

DEFAL

Neutrophil defensin-1

Homo sapiens

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
10 g of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8 and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

QUEDRS

BPIFA2

BP! fold-containing
family A member 2

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins i saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
10 1g of proteins from each sample were mixed with
sample buffer [8% sodium dodecy sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

P01034

CsT3

Cystatin-C

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
101 of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel clectrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

P01037

CsT1

Cystatin-SN

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
101 of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8 and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

P01036

CsT4

Cystatin-

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
101 of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678
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P61626

Lysozyme C

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
101 of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8 and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.

Non-
proteomics

24848678

P28325

CST5

Cystatin-D

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
10 1g of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.
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P27482

CALML3

Calmodulin-like
protein 3

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins in saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
10 g of proteins from each sample were mixed with
sample buffer [8% sodium dodecyl sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.
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P60709

ACTB

Beta-actin

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected from ten caries-free and 10 caries-positive subjects. The subjects fasted for at least 2 h before
saliva collection and then brushed their teeth for 2 min without toothpaste. All individuals rinsed their mouths with water for 10 min,
and then 10 ml of saliva was collected in 50 ml conical tubes.

To compare the protein profiles in saliva from caries-
free and caries-positive subjects, the quantities of
proteins i saliva samples were determined using a
bicinchoninic acid assay kit (Pierce, Rockford, IL) and
10 1g of proteins from each sample were mixed with
sample buffer [8% sodium dodecy sulfate (SDS), 10%
2-mercaptoethanol, 30% glycerol, and 0.02%
bromophenol blue in 0.25 M Tris-HCI, pH 6.8] and
boiled at 100°C for 10 min. The samples were loaded
on 15% SDS-polyacrylamide gel electrophoresis
(PAGE) gels, electrophoresed and stained with
Coomassie blue.
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P08571

CD14

Soluble CD14

Homo sapiens

MF

Unstimulated human whole saliva (5 ml) was collected between 08:00 and 10:00 h from forty unrelated Italian healthy children, aged
6-12yr: 20 CF and 20 CA

Western blotting analysis of whole saliva from 20
healthy caries-free children showed the presence of the
soluble form of CD14

Nor
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17451497

P17693

HLA-G

Immunoglobuline G

Homo sapiens

Dental Caries

68003731

18-22

Stimulated whole saliva samples were collected between 9 and 11 a.m., at least 2 h after the last meal, in a quiet room, from 24 recruits
serving at Turku

Naval Base, divided in two groups: 12 high groupand 12 The subjects chewed a 5-g piece of
paraffin wax. The saliva secreted ithin the first 30 s was swallowed and saliva was collected for the next 5 min.

The total amount of IgA and 1gG in saliva was assayed
by using a "trapping antibody"-type enzyme
immunoassay.

Non-
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6690406

P11912

IGA

Immunoglobulin A

Homo sapiens

Dental Caries

68003731

18-22

Stimulated whole saliva samples were collected between 9 and 11 a.m., at least 2 h after the last meal, in a quiet room, from 24 recruits
serving at Turku

Naval Base, divided in two groups: 12 high groupand 12 | The subjects chewed a 5-g piece of
paraffin wax. The saliva secreted ithin the first 30 s was swallowed and saliva was collected for the next 5 min.

The total amount of IgA and 1gG in saliva was assayed
by using a "trapping antibody"-type enzyme
immunoassay.
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P61626

Lysozyme

Homo sapiens | x

Dental Caries

68003731

>25

MF

Stimulated parotid' saliva was collected with the aid of a modified Lashley cup.Salivation was stimulated with a sour lemon candy or
with 296 citric acid applied to the lateral borders of the tongue with a cotton-tipped applicator three times per min.

Briefly, a commercial antiserum was employed. The
antiserum was carbamylated and was incorporated into
a gel containing 1% agarose and TEMED-acetic acid
buffer, pH 5, at an antiserum/agarose gel ratio of 1:75.
Electrophoresis was done in TEMED-acetic acid buffer,
PH 5, using 4 Ve for eight h at 40C. The plates were
dried, washed, and stained with Coomassie Brilliant
Blue R-250, and the rocket heights were measured.
Human leukemic urinary lysozymet served as the
standard.

Non-
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6573370

P61626

Lysozyme

Homo sapiens

Dental Caries

68003731

1,00

>25

MF

“The submandibular-sublingual saliva was collected either with the collector in place and no external stimulation (unstimulated) or with
29% citric acid applied to the lateral borders of the tongue with a cotton-tipped applicator three times per min (stimulated).

Briefly, a commercial antiserum was employed. The
antiserum was carbamylated and was incorporated into
a gel containing 1% agarose and TEMED-acetic acid
buffer, pH 5, at an antiserum/agarose gel ratio of 1:75.
Electrophoresis was done in TEMED-acetic acid buffer,
pH 5, using 4 V/em for eight h at 40C. The plates were
dried, washed, and stained with Coomassie Brilliant
Blue R-250, and the rocket heights were measured.
Human leukemic urinary lysozymet served s the
standard.
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6573370

P01009

SERPINAL

‘Alpha-1-

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected into sterile test tubes o ice in the morning and maintained at 4°C during centrifugation. The
saliva was not collected in fractions.

Radial immunodiffusion was used to determine the level
of alpha-1 proteinase inhibitor.

Non-

12354207

N0 é usado grupo sem carie

P02788

Lactoferrin

Homo sapiens

Dental Caries

68003731

MF

Unstimulated whole saliva was collected into sterile test tubes on ice in the morning and maintained at 4°C during centrifugation. The
saliva was not collected in fractions.

Enzyme-linked immune sorbent assay (ELISA) was
used targeting the SIgA level (at a dilution of 1: 40,
according to the instructions of the Medical &
Biological Laboratories Co., Ltd, USA) and the level of
lactoferrin [at a dilution of 1: 75, established according
to the extent of determination of the test, and the mean
level of lactoferrin in the saliva of healthy individuals
(Calbiochem, Nova Biochem Corporation, San Diego,
CA)]
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Néio ¢ usado grupo sem cérie
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Enzyme-linked immune sorbent assay (ELISA) was
used targeting the SIgA level (at a dilution of 1: 40,
according to the instructions of the Medical &
Biological Laboratories Co., Ltd, USA) and the level of
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to the extent of determination of the test, and the mean
level of lactoferrin i the saliva of healthy individuals
(Calbiochem, Nova Biochem Corporation, San Diego,
CA).
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