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Nota Prévia 

Ao longo deste trabalho irão ser apresentados termos na língua Inglesa 

cuja tradução não foi realizada com vista a manutenção do seu significado 

original. Tomo como exemplo o sistema de classificação à base de ontologias, 

às quais me refiro ao longo da presente dissertação, em que a permanência 

das expressões na língua Inglesa é essencial para uma classificação 

terminológica comum e objectiva, que pode ser utilizada por investigadores e 

sistemas informáticos de investigação em todo o mundo, evitando-se 

ambiguidades e perdas de significados do ponto de vista biológico. 

 





VII 

 

Índice 

 

1 Introdução  .......................................................................................................... 1 

1.1 Diabetes Mellitus ................................................................................................. 1 

1.1.1 Fisiopatologia ................................................................................................... 2 

1.1.2 Complicações Orais ......................................................................................... 8 

1.1.3 Microbiota oral na Diabetes Mellitus ............................................................ 10 

1.3  Proteómica/Interactómica ............................................................................... 11 

1.4  Ferramentas bioinformáticas .......................................................................... 14 

2 Objetivos  .......................................................................................................... 16 

3 Material e Métodos  .......................................................................................... 17 

3.1 Atualização do Oraloma da DMT1 e DMT2 .................................................. 17 

3.1.1. Identificação e origem dos microrganismos orais da DMT1 e DMT2 ...... 18 

3.1.2. Relação com os estados de saúde e doença ............................................ 19 

3.1.3. Caracterização do dador da amostra ....................................................... 20 

3.1.4. Métodos de amostragem e análise .......................................................... 20 

3.1.5. Outras informações .................................................................................. 20 

3.2 Tratamento dos dados de interactómica do OralInt .................................... 21 

3.3 Caracterização funcional das proteínas humanas alteradas em 
Diabetes Mellitus, de acordo com o OralCard .................................................... 22 

3.3.1. Nome das proteínas ..................................................................................... 28 

3.3.2. Quantificação ................................................................................................ 28 

3.3.3. Local de amostragem ................................................................................... 29 

3.3.4. Identificação como biomarcadores .............................................................. 30 

3.3.5. Processos biológicos ..................................................................................... 30 

3.4 Seleção das proteínas humanas de interesse para a análise 
interactómica ............................................................................................................ 31 

3.5 Caracterização funcional das proteínas microbianas em interação com 
as humanas .............................................................................................................. 31 

4 Resultados e discussão  ............................................................................. 37 

4.1 Microrganismos alterados em DMT1 e DMT2 .............................................. 37 

4.2 Caracterização funcional das proteínas humanas alteradas em 
Diabetes Mellitus, de acordo com o OralCard .................................................... 38 

4.3 Seleção das proteínas humanas com interesse fisiopatológico ............ 42 

4.4 Caracterização funcional das proteínas microbianas em interação com 
as humanas .............................................................................................................. 47 



VIII 

 

4.5 Interações ....................................................................................................... 56 

5 Conclusão  .................................................................................................... 61 

6.   Bibliografia  .................................................................................................... 63 

7 Anexos  ......................................................................................................... 67 

 



IX 

 

ÍNDICE DE FIGURAS 

Figura 1 - Via dos polióis alterada em situação diabética. A hiperglicemia induz uma 

sobreprodução de espécies reativas de oxigénio (ROS), que conduz, por sua vez, ao 

aumento da conversão da glicose em sorbitol e à sua oxidação em frutose, com uma 

exacerbação final da produção de ROS. Abreviaturas: ROS, espécies reativas de 

oxigénio; SDH, desidrogenase do sorbitol; NAD, nicotinamida adenina dinucleótido; 

NADP, nicotinamida adenina dinucleótido fostato; NADPH, nicotinamida adenina 

dinucleótido fosfato reduzida (8). .................................................................................... 5 

Figura 2 - Via da proteína cinase C. Elevadas concentrações de glicose intracelular 

aumentam a produção do segundo mensageiro diacilglicerol nas células endoteliais, o 

que conduz à ativação da PKC e causa uma subsequente expressão de uma série de 

genes pró-inflamatórios e fatores de crescimento, como TGFβ, colagénio, fibronectina, 

PAI-1, VEGF, possivelmente associados à ativação do NF-κB. Abreviaturas: ROS, 

espécies reativas de oxigénio; DAG, diacilglicerol; PKC, proteína cinase C; TGFβ, factor 

de crescimento tumoral; PAI-1, inibidor do ativador de plasminogénio-1; VEGF, factor 

de crescimento do endotélio vascular; NF-κB, factor nuclear-kappa B  (8). .................... 6 

Figura 3 - Cabeçalhos que permitem a organização da informação recolhida dos 

diferentes estudos microbiológicos da cavidade oral, em DMT1 e DMT2, numa tabela 

em Microsoft Excel 2007. ............................................................................................... 18 

Figura 4 - Cabeçalho da tabela em Microsoft Excel 2007 relativo à identificação e 

origem dos microrganismos da DMT1 e DMT2. ............................................................. 18 

Figura 5 - Cabeçalho da tabela em Microsoft Excel 2007 da relação dos microrganismos 

com os estados de saúde e doença. ............................................................................... 19 

Figura 6 - Cabeçalho da tabela em Microsoft Excel 2007 referente à caraterização do 

dador da amostra. .......................................................................................................... 20 

Figura 7 - Cabeçalho da tabela em Microsoft Excel 2007 referente aos métodos de 

amostragem e análise para os microrganismos da DMT1 e DMT2................................ 20 

Figura 8 - Cabeçalho da tabela em Microsoft Excel 2007 referente às interações 

disponibilizadas no OralInt. ............................................................................................ 21 

Figura 9 - Páginal inicial do sítio na internet do AgBase, com seleção da ferramenta 

GoRetriever, no separador “Tools”. ............................................................................... 23 

Figura 10 - Página do GoRetriever – seleção da opção “UniProt Accession”. ............... 23 

Figura 11 - Página de resultados da ferramenta GoRetriever – seleção da opção “GO 

Summary file (for use in GOSlimViewer) para obtenção do ficheiro de texto (.txt) para 

utilização na ferramenta GOSlimViewer. ....................................................................... 24 

Figura 12 - Seleção da ferramenta GOSlimViewer, no separador “Tools”. .................... 25 

Figura 13 - Página do GOSlimViewer – seleção da opção “Generic”, no campo “Select 

GOSlim Set”. ................................................................................................................... 25 

Figura 14 - Página de resultados do GOSlimViewer – seleção da opção “View acessions 

for each slim id”. ............................................................................................................. 26 

Figura 15 - Página com a listagem detalhada das ontologias genéticas para cada uma 

das proteínas analisadas. Seleção da opção “View accessions for each slim id text 

only”................................................................................................................................ 26 

Figura 16 - Porção de uma das tabelas dinâmicas elaboradas como passo intermédio 

para a construção da tabela funcional para as proteínas humanas de DMT1 e DMT2. Na 

tabela, “GO_Name” refere-se ao processo biológico geral, “GO_name2” refere-se ao 



X 

 

processo biológico específico, e “Input_Accession” refere-se às proteínas identificadas 

em cada um dos processos biológicos específicos. ........................................................ 27 

Figura 17 - Porção da tabela funcional para as proteínas humanas de DMT1 

(identificadas a vermelho) e de DMT2 (identificadas a azul), mostrando todos os dados 

que foram utilizados para a construção da tabela – código UniProt, nome da proteína, 

quantificação, local de amostragem, identificação como biomarcador e processos 

biológicos. ....................................................................................................................... 28 

Figura 18 - Porção (com respetivo cabeçalho) da tabela dinâmica obtida para o cálculo 

da quantificação de cada uma das proteínas de DMT1 e DMT2. .................................. 29 

Figura 19 - Página do GOSlimViewer. ............................................................................. 32 

Figura 20 - Página inicial do UniProt, com destaque para o separador “Retrieve”. ...... 33 

Figura 21 - Página da ferramenta “Retrieve”, apresentando a colagem dos códigos das 

proteínas no campo “UniProt identifiers” e a seleção da opção “Retrieve”. ................ 34 

Figura 22 - Página da ferramenta “Retrieve”, após processamento das proteína 

introduzidas, com seleção da opção “UniProtKB”, permitindo aceder à página de 

resultados. ...................................................................................................................... 34 

Figura 23 - Página de resultados do “Retrieve”, mostrando o separador “customize”. 34 

Figura 24 - Página do separador “customize”, mostrando o campo “columns”, onde é 

possível selecionar as informações a introduzir na tabela de resultados, através dos 

botões “Show” e “Hide”, assim como o botão “Save”, utilizado para guardar a 

informação e obter a tabela personalizada. .................................................................. 34 

Figura 25 - Página de resultados, após a personalização da tabela, com a seleção da 

opção “download”, para obtenção do ficheiro da tabela resultante. ........................... 35 

Figura 26 - Página de “download”, com seleção da opção que permite obter o ficheiro 

de formato para importação para o Excel. ..................................................................... 35 

Figura 27 - Distriuição das proteínas humanas alteradas em DMT1 por processo 

biológico. ........................................................................................................................ 39 

Figura 28 - Distribuição das proteínas humanas alteradas em DMT2 por processo 

biológico. ........................................................................................................................ 40 

Figura 29 - Distribuição das proteínas microbianas em interação com as humanas 

selecionadas para DMT1, de acordo com o processo biológico. ................................... 48 

Figura 30 - Distribuição das proteínas microbianas em interação com as humanas 

selecionadas para DMT1, de acordo com a função molecular. ..................................... 50 

Figura 31 - Distribuição das proteínas microbianas em interação com as humanas 

selecionadas para DMT2, de acordo com o processo biológico. ................................... 52 

Figura 32 - Distribuição das proteínas microbianas em interação com as humanas 

selecionadas para DMT2, de acordo com a função molecular. ..................................... 54 

 

ÍNDICE DE TABELAS 

Tabela 1 – Microrganismos alterados em DM e respetiva bibliografia associada.

 ......................................................................................................................... 37 

Tabela 2 – Proteínas humanas com interesse fisiopatológico, apresentadas 

com o código UniProt e o nome. ...................................................................... 42 



XI 

 

Tabela 3 – Proteínas humanas selecionadas, com apresentação dos processos 

biológicos em que intervêm. ............................................................................. 44 

Tabela 4 – Pares de PPIs com o código UniProt e o nome de cada proteína. . 56 

 

Lista de abreviaturas  

DM – Diabetes Mellitus 

DMT1 – Diabetes Mellitus Tipo 1 

DMT2 – Diabetes Mellitus Tipo 2 

AGE – Advanced glycation end-product 

VLDL – Very low-density lipoprotein 

ROS – Reactive oxygene species 

NAD+ - Aldehyde dehydrogenase 

HbA1c – Glycated hemoglobin 

 





XIII 

 

Resumo  

Introdução: A cavidade oral é um ecossistema complexo que reflete as interações 

moleculares estabelecidas entre proteínas do hospedeiro e proteínas produzidas pelo 

microbiota que o coloniza. Isto é verdade não só em estados de saúde como também 

em diversas patologias.  

A microflora poderá desempenhar um papel fulcral na etiologia da diabetes e, mais 

especificamente, a microflora oral nas complicações orais desta patologia. De modo a 

esclarecer este papel, urge identificar não só as moléculas envolvidas mas também os 

mecanismos moleculares em que elas participam. 

As ferramentas bioinformáticas desempenham um papel importante nesta tarefa, 

fornecendo os meios que permitem estabelecer os pares de proteínas interactuantes, 

ou seja, o interactoma hospedeiro-microbiota em diabetes.  

 

Objectivo : Determinar e interpretar do ponto de vista fisiopatológico o conjunto de 

interações entre as proteínas microbianas e do hospedeiro, na cavidade oral, no 

contexto da diabetes. 
 
Materiais e Métodos : Identificar os microrganismos alterados em diabetes e fazer o 

levantamento das proteínas produzidas por eles. Atualizar a informação relativa às 

proteínas humanas alteradas em diabetes. As proteínas identificadas foram incluídas 

no OralCard e submetidas ao OralInt de modo a estabelecer o interactoma 

hospedeiro-microbiota em diabetes. Os resultados obtidos foram interpretados e 

discutidos à luz da fisiopatologia da diabetes.  
 
Resultados e discussão : De entre todas as interações obtidas, foram avançadas 

como hipóteses 6 interações nunca propostas para para DMT1 e 24 interações para 

DMT2. Destas foram detalhadas a interação entre interleucina-1 beta e uma 

aminometiltransferase microbiana e entre a mieloperoxidase e uma C5a peptidase 

humana. Ambas as interações discutidas em detalhe e outras sugeridas neste trabalho 

revelam evidência de suporte ao facto da resposta à infeção por parte de pacientes 

diabéticos estar comprometida. 
 
Palavras-chave : proteoma oral, OralOme, interatómica inter-organismo, diabetes, 

biomedicina computacional 
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Abstract 
Introduction : The oral cavity is a complex ecosystem that reflects the molecular 

interactions established between proteins from the host and proteins produced by the 

microbiota which colonizes it. This is not only true for healthy states, but also for many 

pathologies. 

The microflora could play a fundamental role in the etiology of diabetes and, more 

specifically, the oral microflora could play a role in the oral complications of this 

pathology. In order to establish this role, it urges to identify not only the molecules 

involved, but also the molecular mechanisms in which they participate. 

The bioinformatic tools play an important role in this task, providing the means to 

establish the pairs of interacting proteins, which is the host-microbiota interactome in 

diabetes.  
 
Goals : To determine and interpret, from the phisiopathological point of view, the set of 

interactions between microbial and host proteins, in the oral cavity, in the context of 

diabetes.  

Materials and Methods : To identify the altered microrganisms in diabetes and the 

proteins produced by them. To update the information related to altered human 

proteins in diabetes. The identified proteins were included in OralCard and submitted to 

OralInt, in order to establish the host-microbiota interactome in diabetes. The results 

were interpreted and discussed according to the fisiophatology of diabetes. 
 
Results and Discussion : Among all the obtained interactions, there were selected 6 

interactions in DMT1 and 24 interactions in DMT2, which were presented as 

possibilities, never proposed before. Among these, there were detailed the interaction 

between interleukin-1 beta and an microbial aminomethyltransferase and between 

myeloperoxidase and a human C5a peptidase. Both interactions discussed in detail 

and others suggested in this work give support to the fact that the infection response is 

compromised in diabetic patients. 
 
Key-Words: oral proteome, OralOme, inter-organism interactomics, diabetes, 

computational biology 
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1 Introdução 

1.1 Diabetes Mellitus  

 

 Encontra-se classificado, sob a denominação de Diabetes Mellitus (DM), 

um conjunto de patologias metabólicas que se caracterizam por um estado 

hiperglicémico crónico, que geralmente conduz a diversas complicações de 

ordem sistémica (1, 2). 

 Os dois principais tipos de Diabetes são o 1 e o 2, existindo ainda 

diversos tipos de diabetes secundários menos comuns (1, 3, 4). 

 Estima-se que, do total de pacientes diabéticos, cerca de 10% sofram de 

Diabetes Mellitus do Tipo 1 (DMT1) e os restantes 90% de Diabetes Mellitus do 

Tipo 2 (DMT2) (1, 5). 

 A DMT1 tende a manifestar-se em pessoas jovens, geralmente com 

idade inferior a 20 anos. Apresenta-se histologicamente como uma destruição 

auto-imune das células β do pâncreas, caracterizando-se, então, pela ausência 

de secreção de insulina. Os sintomas tradicionais são a polifagia, a polidipsia e 

a poliúria. Os pacientes apresentam também uma tendência marcada para a 

perda de peso súbita, sem outra causa associada, assim como para a 

cetoacidose e o coma (1, 2, 5). 

 A DMT2 geralmente ocorre em pacientes com idade superior a 40 anos, 

embora a sua incidência esteja a aumentar em jovens adultos (6). Nesta 

condição, a síntese de insulina pelas células β pancreáticas encontra-se 

preservada, estando o problema relacionado com uma secreção insuficiente 

e/ou com uma resistência periférica à insulina aumentada (1). Desenvolve-se 

mais comummente em indivíduos obesos, resultando, em grande medida de 

fatores modificáveis, como a dieta, o exercício físico e o consumo de álcool (3), 

podendo ser controlada por meio de cuidados dietéticos e/ou farmacoterapia 

hipoglicemiante oral (4, 5). 
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1.1.1 Fisiopatologia 

 

 Na DMT1, verifica-se uma ausência completa de insulina, causada pela 

destruição das células β pancreáticas, geralmente produzida por um 

mecanismo auto-imune que, em alguns casos, pode ser despoletado por uma 

infecção vírica. Alem disso, linfócitos T infiltram as ilhotas de Langerhans do 

pâncreas, podendo ser detetados auto-anticorpos contra o tecido alvo (2).  

 Na DMT2, existe uma deficiência relativa de insulina. A secreção de 

insulina pode ser normal ou até aumentada, mas depara-se com uma 

sensibilidade periférica à insulina diminuída. A redução da sensibilidade à 

insulina afeta, principalmente, o metabolismo da glicose (2, 3). 

 A insulina assume um papel de criação de reservas energéticas, no 

organismo humano. Promove a captação de aminoácidos e glicose, 

especialmente nas células musculares e adiposas. Ao nível destas células a 

insulina induz a síntese de proteínas e inibe a sua degradação. A nível hepático 

e muscular, estimula a síntese de glicogénio e inibe a gluconeogénese a partir 

de aminoácidos, além de promover a síntese de trigelicerídeos e lipoproteínas, 

assim como a secreção hepática de VLDL (3). 

 Num quadro de deficiência aguda de insulina, a ausência do seu efeito 

sobre o metabolismo da glicose resulta em hiperglicemia. A acumulação 

extracelular de glicose conduz à hiperosmolaridade. A nível renal, verifica-se a 

excreção de glicose na urina, resultando numa diurese osmótica, por perda 

concomitante de água (poliúria), Na+, K+, com desidratação e sede (polidipsia). 

A desidratação conduz à hipovolemia, com diminuição correspondente da 

circulação. A secreção associada de aldosterona aumenta a deficiência de K+, 

ao mesmo tempo que a libertação de epinefrina e glicocorticóides exacerba o 

catabolismo. O fluxo sanguíneo renal reduzido diminui a excreção renal de 

glicose, agravando o quadro de hiperglicemia. As células perdem mais P e Mg, 

que são também excretados pelos rins. Na presença de uma deficiência de 

insulina, as proteínas são degradadas em aminoácidos nos músculos e outros 

tecidos, o que, associado à desregulação electrolítica, produz fraqueza 

muscular. No esquema metabólico, prevalece a lipólise, com libertação de 

ácidos gordos para a corrente sanguínea (hiperlipidacidemia). A nível hepático 

ocorre a produção de ácido aceto-acético e ácido β-hidroxibutírico, a partir dos 
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ácidos gordos. A acumulação destes ácidos provoca acidose, forçando o 

paciente a respirar profundamente (respiração de Kussmaul). Alguns dos 

ácidos gordos sofrem degradação em acetona (corpos cetónicos). 

Concomitantemente, são ainda produzidos triglicerídeos no fígado, a partir de 

ácidos gordos, e incorporados em VLDL. Uma vez que a deficiência de insulina 

retarda a degradação das lipoproteínas, a hiperlipidemia é agravada. A 

degradação de proteínas e lípidos, bem como a poliúria, resultam em perda de 

peso (3). Quando a hiperglicemia adquire um estado crónico, verifica-se a 

redução da glicose a sorbitol, ao nível das células que contêm a enzima 

aldose-redutase. O sorbitol, um álcool hexahídrico, não consegue passar a 

membrana celular, o que resulta no aumento da sua concentração intracelular, 

com turgescência celular. 

 Decorrentes destes mecanismos, geram-se as principais complicações 

sistémicas da DM (2, 4). A nível ocular, a incorporação de água diminui a 

transparência lenticular (cataratas). A acumulação de sorbitol nas células de 

Schwann e nos neurónios reduz a condução nervosa (polineuropatia). As 

células que não captam glicose, como os linfócitos, “encolhem”, como resultado 

da hiperosmolaridade extracelular, prejudicando as suas funções (propensão à 

infecção). O estado hiperglicémico promove a síntese de proteínas plasmáticas 

que contêm açucar, como o fibrinogénio, a haptoglobina e a α2-macroglobulina, 

assim como os fatores de coagulação do V ao VIII, com um aumento do risco 

protrombótico (3, 4). 

 A ligação da glicose a grupos amina livres, formam-se AGEs (produtos 

finais de glicosilação avançada). Ligando-se aos respetivos recetores da 

membrana celular, os AGEs promovem a deposição de colagénio nas 

membranas basais dos vasos sanguíneos. O espessamento das membranas 

basais, com permeabilidade reduzida e estreitamento do lumen, conduz a 

microangiopatia. Esta condição, a nível da retina, pode conduzir a retinopatia.  

 A nível renal, verifica-se glomerulosclerose, que pode resultar em 

proteinúria, redução da taxa de filtração glomerular devido à perda de 

glomérulos, hipertensão e insuficiência renal. 

 Associando o aumento de VLDL sérico ao aumento do risco 

protrombótico, a hipertensão promove o desenvolvimento de macroangiopatia, 
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com potencial para lesar ainda mais os rins e causa enfarte agudo do 

miocárdio, acidente vascular cerebral e doença vascular periférica.  

 A glicose pode, ainda, reagir com a hemoglobina para formar HbA1c, cuja 

quantificação sérica é uma medida do controlo da DMT, indicando um estado 

hiperglicémico que tem estado presente por algum tempo (3 a 6 semanas antes 

da mensuração) (1, 3, 7).  

 

1.1.1.1 Mecanismos moleculares fisiopatológicos 

 

A nível molecular, são vários os mecanismos que a patologia diabética 

pode afetar.  

Os principais mecanismos que sofrem interferência no que diz respeito ao 

desenvolvimento micro e macro-vaculares são a via dos polióis, a via da 

proteína cinase C e a via da hexosamina (8).  

 

1.1.1.1.1 Via dos polióis 
 

A via dos polióis atua na conversão da glicose intracelular em alcoóis de 

açucar, em reações catalizadas pela enzima aldose redutase. Esta induz a 

conversão de glicose em sorbitol, que por sua vez despoleta uma série de 

variações intracelulares nos tecidos vasculares. A aldose redutase tem uma 

fraxa afinidade pela glicose. Perante concentrações normais de glicose, em 

pacientes não diabéticos, o metabolismo da glicose por esta via representa 

uma percentagem muito pequena da utilização total de glicose. Numa situação 

de diabetes, a hiperglicemia induz um aumento na produção de espécies 

reativas de óxigénio (ROS), através da cadeia transportadora de eletrões 

mitocondrial, conduzindo à ativação da aldose redutase e o subsequente 

aumento na conversão da glicose em sorbitol. O sorbitol, por sua vez, é 

oxidado em frutose, pela sorbitol desodrogenase, com NAD+ reduzido a NADH. 

Este processo consome NADPH, e determina uma diminuição na regeneração 

de glutationa, induzindo uma exacerbação na produção de ROS, com 

deterioração vascular (figura 1). 
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Figura 1 - Via dos polióis alterada em situação dia bética. A hiperglicemia induz uma 
sobreprodução de espécies reativas de oxigénio (ROS) , que conduz, por sua vez, ao aumento da 
conversão da glicose em sorbitol e à sua oxidação e m frutose, com uma exacerbação final da 
produção de ROS. Abreviaturas: ROS, espécies reativas  de oxigénio; SDH, desidrogenase do 
sorbitol; NAD, nicotinamida adenina dinucleótido; N ADP, nicotinamida adenina dinucleótido 
fostato; NADPH, nicotinamida adenina dinucleótido f osfato reduzida (8). 

 

1.1.1.1.2 Via da proteína cinase C 

 
 Níveis elevados de glicose intracelular conduzem também à ativação da 

proteína cinase C (PKC). Quando ativada, esta proteína altera a função celular 

de diversas maneiras. Induz a produção aumentada de produtos como o TGFβ, 

o colagénio e a fibronectina, que atuam no espessamento da membrana basal 

das células endoteliais, o PAI-1, que atua na oclusão vascular trombótica, o 

VEGF, que atua no aumento da permeabilidade vascular e na angiogénese, e o 

NF-κB, que atua ao nível da inflamação (figura 2). 
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Figura 2 - Via da proteína cinase C. Elevadas concent rações de glicose intracelular aumentam a 
produção do segundo mensageiro diacilglicerol nas c élulas endoteliais, o que conduz à ativação 
da PKC e causa uma subsequente expressão de uma séri e de genes pró-inflamatórios e fatores de 
crescimento, como TGF β, colagénio, fibronectina, PAI-1, VEGF, possivelmente associados à 
ativação do NF- κB. Abreviaturas: ROS, espécies reativas de oxigénio;  DAG, diacilglicerol; PKC, 
proteína cinase C; TGF β, factor de crescimento tumoral; PAI-1, inibidor do ativador de 
plasminogénio-1; VEGF, factor de crescimento do endot élio vascular; NF- κB, factor nuclear-kappa 
B  (8). 

 

1.1.1.1.3 Via da hexosamina 
 

A via da hexosamina também é ativada perante hiperglicemia intracelular. 

Neste caso, a frutose-6 fosfato, um intermediário glicolítico, é convertida em 

glicosamina-6 fosfato, pela enzima glutamina frutose 6-fosfato 

aminotransferase (GFAT). O maior produto resultante de tais reações é a 

uridina difosfato N-acetilglucosamina, a qual é um substrato para a modificação 

por parte da O-acetilglucosamina (O-GlcNAc) de diversas proteínas alvo e 

fatores de transcrição em resíduos de serina e treonina. Em estados normais 

de glicemia, apenas uma pequena fração da glicose (1-3%) é metabolizada por 

esta via. As consequências funcionais da ativação desta via são representadas 

pela expressão e atividades aumentadas de PAI-1 e TGFβ, sendo ambos os 

efeitos mediados pela modificação operada pela O-GlcNAc no fator de 

transcrição Sp1 (Specificity Protein 1). 

Uma meta-análise reporta as principais vias moleculares alteradas em 

DMT2 (9). Na identificação de grupos de genes associados com a DMT2, 

conclui-se que estes se integravam em três principais vias moleculares: “PPAR 

signaling”, “Adipocytokine signaling” e “Insulin signaling pathway”. Mais 

especificamente, no que se refere ao metabolismo dos ácidos gordos, 

encontrou-se uma forte associação com as vias do alindamento dos ácidos 
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gordos saturados e insaturados, complementadas pelas categorias de 

ontologias genéticas “positive regulation of fatty acid biosynthesis”, “positive 

regulation of fatty acid metabolism”, “fatty acid binding” e “fatty acid oxidation”. 

Também em relação às cascatas de ativação da via do complemento e da 

coagulação, verificou-se a sua complementação pelas vias “initial triggering of 

complement” e “complement cascade” e pelas ontologias genéticas “defense 

response” e “complement activation, alternative pathway” (9). 

No que diz respeito à sinalização celular, os recetores de tirosina cinase 

(RTKs), que incluem os recetores de superfície membranar EGF (epidermal 

growth factor), VEGF (vascular endothelial growth factor), PDGF (platelet-

derived growth factor), IGF-I (insulin-like growth factor-I) e o recetor de insulina 

e as proteínas G constituem dois grandes grupos de vias de sinalização que 

devem intercomunicar de maneira a obter uma sinalização apropriada na 

regulação da proliferação celular, da diferenciação celular e do metabolismo. A 

insulina provoca o recrutamento de proteínas G para complexos baseados em 

recetores de insulina, que regulam a autofosforilação catalizada de recetores 

de insulina, um ponto proximal na cascata de sinalização sensível à insulina 

(10). 

No que diz respeito a adesão celular, tem sido demonstrada uma forte 

associação entre a DM e a expressão aumentada de moléculas de adesão 

celular (CAMs), tanto em DMT1 como em DMT2. As CAMs estão envolvidas na 

interação entre os leucócitos circulantes e o endotélio. Uma expressão 

aumentada de CAMs conduz a que o endotélio se torne mais permeável aos 

monócitos. Num estudo que procurou averiguar quais os processos celulares 

comuns em interações proteína-proteína em doenças auto-imunes, conclui-se 

que, no caso específico da DMT1, os mecanismos do sistema imune em que 

se verificavam mais interações eram a regulação da apoptose celular, a 

regulação da transcrição, a regulação do ciclo celular, a regulação da produção 

de citocinas, a ativação das cascatas de Nf-κB e de MAPKK e a regulação da 

ativação de células T (11). 
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1.1.2 Complicações Orais  

 

 A hiperglicemia crónica, além de provocar lesões em órgãos como os 

rins, olhos, nervos, vasos sanguíneos e o coração, pode também comprometer 

a função salivar, conduzindo a uma redução no fluxo salivar.  

 

1.1.1.2 Redução do fluxo salivar 
 

 A redução do fluxo salivar, como consequência de hiperglicemia aguda, 

pode provocar as seguintes alterações orais: aumento da concentração de 

mucina e glicose; comprometimento da produção e/ou acção de vários fatores 

antimicrobianos, compromentendo a ação do sistema imune (12). 

 É comummente encontrado em pacientes diabéticos um aumento de 

volume das glândulas parótidas, designado de sialose, que geralmente é 

seguido por uma diminuição da produção salivar, conduzindo a xerostomia (13, 

14). Esta ocorrência fica a dever-se à infiltração adiposa no parênquima 

glandular, com alterações nas células acinares e ductais. As alterações 

salivares provocadas pela DM incluem fatores bioquímicos, como sendo a 

concentração de glicose, o nível total de proteínas, albumina, lisosimas, 

peroxidase, electrólitos (sódio, potássio, cloro, fósforo, magnésio e cálcio), 

amilase, IgA e capacidade tampão. A hipossalivação pode causar glossodinia, 

úlceras, queilite, língua fissurada, cáries e dificuldades na manutenção da 

retenção de próteses removíveis, o que leva a trauma dos tecidos moles, 

predispondo para a ocorrência de infeções. Também, a atrição entre tecidos 

moles e duros aumenta a exfoliação de células da mucosa, podendo conduzir a 

lesões brancas e vermelhas. 

 

1.1.1.3 Doença periodontal 
 

 A doença periodontal é, talvez, a complicação oral com uma relação 

melhor estabelecida com a DMT, sendo que muitos autores a têm considerado 

como uma das complicações sistémicas mais comuns da DM. Alguns estudos 

encontraram uma prevalência de 9,8% em pacientes com DMT1, em oposição 
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a uma prevalência de 1,6% em pacientes não diabéticos. No caso de pacientes 

com DMT2, o risco de desenvolver doença periodontal é 3 vezes superior ao 

da população geral (15). Algumas das alterações já explanadas poderão 

explicar o aumento da suscetibilidade de pacientes diabéticos ao 

desenvolvimento de doença periodontal: o compromentimento da função de 

leucócitos polimorfonucleares; anormalidades no metabolismo do colagéneo e 

na formação de AGEs que afetam a estabilidade do colagéneo e a integridade 

vascular. Os AGEs ligam-se a recetores de macrófagos e monócitos e 

aumentam a produção de IL-1 e TNF-α (14), o que aumenta a suscetibilidade à 

destruição tecidular (5, 12, 13, 16). 

 

1.1.1.4 Alterações do paladar 

 

 As alterações de paladar resultam tanto da alteração quantitativa como 

da alteração qualitativa do fluxo salivar, tendo uma forte relação com 

deficiências na produção de gustina e zinco, que intervêm na maturação das 

papilas gustativas. Esta alteração de paladar influencia a seleção dos alimentos 

a ingerir, com uma tendência para preferir alimentos doces, agravando a 

condição hiperglicémica (12, 13). 

 

1.1.1.5 Síndrome da boca ardente 

 

 Apesar de existirem estudos que correlacionam a DMT com a síndrome 

da boca ardente (13), principalmente devido ao fato desta condição estar 

associada a baixo fluxo salivar, a sua etiologia é multifatorial, o que torna difícil 

estabelecer uma relação consistente ou causal entre as duas patologias (17).  

 

1.1.1.6 Aumento da suscetibilidade a infeções 

 

 Uma das alterações mais fortemente associadas à DMT, e que tem 

expressão na cavidade oral, é o aumento da suscetibilidade a infeções, 

associada ao atraso no processo de cicatrização. Nomeadamente na infeção 

por Candida albicans (13, 18), estes dois aspetos derivam, particularmente, de 

modificações no conteúdo proteico antimicrobiano salivar, no que se refere a 
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proteínas como a lactoferrina, a lisosima e a lactoperoxidase (19). Para as 

infeções no geral, o aumento da suscetibilidade deriva do comprometimento de 

funções do sistema imunitário, como a quimiotaxia e a fagocitose diminuídas, 

assim como a microcirculação afetada. O atraso no processo cicatricial é 

particularmente importante em paciente reabilitados com implantes, uma vez 

que a formação de osso e a osseointegração se encontram comprometidas em 

osso trabecular, afetando, então, mais a maxila (12). 

 

1.1.1.7 Cárie dentária 
 

 No que se refere à cárie dentária, encontrarem-se estudos com 

resultados contraditórios no estabelecimento de uma relação com a DM (13, 

14, 16, 20, 21). Tal relação torna-se difícil de determinar, uma vez que o 

principal mecanismo da DM que influi na génese de processos cariosos é a 

diminuição do fluxo salivar, que pode não ser relevante em pacientes com 

níveis glicémicos controlados, ou pode ser algo derivado de outras condições 

sistémicas associadas. Outra hipótese encontrada em estudos que relacionam 

a DMT com a cárie dentária é a de que, apesar dos pacientes controlados 

dieteticamente apresentarem uma menor ingestão de hidratos de carbono, a 

glicose encontra-se mais disponível no fluido crevicular de pacientes 

diabéticos, exacerbando o aparecimento de lesões cariosas a nível radicular e 

cervical (21). 

  

1.1.3 Microbiota oral na Diabetes Mellitus 

 

 A cavidade oral humana é o habitat de um dos microbiomas mais 

diversificados do corpo humano, que inclui vírus, protozoários, archaea e 

bactérias. As comunidades bacterianas encontradas na cavidade oral são 

altamente complexas, com cerca de 1000 espécies presentes, e foi 

demonstrado como  o segundo microbiota mais complexo do corpo humano, a 

seguir ao que coloniza o cólon (22).  

 A simples presença do microbiota oral inibe a colonização por entidades 

patogénicas – o fenómeno da resistência à colonização (23). A importância 

deste efeito pode ser asseverada nos casos em que o microbiota comensal 
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sofre uma disrupção, por exemplo nas terapias antimicrobianas. Então, 

infeções oportunistas podem ocorrer, com patogénios como as espécies de 

Candida sp. e Staphylococcus aureus. 

 Desde que, num dia do verão de 1683, Anthony van Leeuwenhoek 

decidiu examinar o biofilme que crescia na sua boca, através de um 

microscópio caseiro(24), que tem sido uma longa jornada, até ao estudo 

resultante de uma combinação de ciências ómicas (genómica, metagenómica, 

transcriptómica, proteómica e metabolómica) tem sido usada ao longo dos 

últimos anos para esmiuçar as interacções microbioma-hospedeiro a nível oral, 

relevantes para estados de saúde e de doença (25). 

 A comunidade bacteriana da cavidade oral é dominada pelos phyla 

Firmicutes, Bacteroidetes, Proteobacteria, Actinobacteria, Spirochaetes e 

Fusobacteria, que contabilizam cerca de 96% das espécies bacterianas 

identificadas (26). Sendo que o conhecimento destas comunidades tem sido 

revolucionado nas ultimas décadas pelo desenvolvimento dos métodos de 

identificação taxonómica sobreturdo moleculares e idependentes de cultura. 

 A composição do microbioma oral depende não só de variantes inter-

individuais, como de variantes intra-individuais, nas quais se inclui a influência 

de fatores sistémicos nas condições ambientais a nível oral. 

 Assim, a DM, através dos mecanismos fisiopatológicos já descritos, e 

das suas implicações específicas na fisiologia oral, exerce uma influência 

importante, nomeadamente em estados de hipeglicémia não controlada, na 

composição do microbioma oral. Um ponto de partida importante para, através 

da identificação dos microrganismos alterados em estado de patologia 

diabética, identificar as alterações ocorridas a nível de proteómica microbiana. 

 

1.3  Proteómica/Interactómica 
 

Apesar da crescente evidência da relação entre doenças crónicas e 

alterações no microbioma, estas perturbações são caracterizadas após a 

ocorrência da doença e, assim, não permitem tirar conclusões acerca das 

relações de causalidade entre as alterações microbiotas e o fenótipo do 

hospedeiro. No entanto, experiências em modelos animais indicaram que, em 

alguns casos, o microbiota aparentemente desempenha um papel causal no 
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fenótipo do hospedeiro, e tem-se começado a desvendar o contributo funcional 

de algumas espécies microbianas chave. No entanto, o nosso conhecimento da 

totalidade das interações ente comunidades microbianas e o seu hospedeiro 

ainda é muito limitado. Uma tentativa importante de monitorizar as alterações a 

nível da composição do microbioma, antes do início da doença e ao longo da 

sua progressão, passa pela realização de estudos de coorte. Assim, 

informação acerca da variação natural na população saudável e a influência a 

longo prazo da dieta, dos fatores ambientais e da idade é necessária para 

determinar a variação normal do microbioma, ao longo da vida dos indivíduos. 

Nesta senda, recentes avanços nas tecnologias de sequenciação e de 

bioinformática criaram novas possibilidades de caracterização do repertório 

completo da genética funcional. Uma vez estabelecida a caracterização do 

microbioma, o passo seguinte passa pelo desenvolvimento e aplicação de 

ferramentas de metagenómica funcional, para desvendar os padrões da 

actividade microbiótica, em saúde e em doença. 

As interações moleculares entre microrganismos e os recetores das 

células do hospedeiro, assim como as interações resultantes do metabolismo 

bacteriano da comida são mecanismos de comunicação com o hospedeiro bem 

estabelecidos. A análise de alterações globais na expressão genética de 

microrganismos e células do hospedeiro tem-se mostrado de grande utilidade, 

por forma a entender como ambas as interações respondem a sinais e 

alterações a nível da interface. A análise das alterações na expressão genética 

e nas interações entre as proteínas derivadas pode ser usada na previsão e 

investigação de alterações ao nível das vias celulares, e prever e comparar 

alterações na rede celular (interactoma) (27). 

A microbiologia tradicional, que enfatizou a capacidade de realizar 

culturas e estudar microrganismos de forma independente, deu lugar a uma 

miríade de aplicações “metaómicas”, desde o exame da expressão e regulação 

genética (metatranscriptoma), até à produção proteica (metaproteómica) e de 

pequenas moléculas (metabolómica). Esta nova era enfatiza tanto a 

necessidade de incorporar os dados de investigação resultantes de estudos de 

culturas individuais, como de comunidades microbianas (28). 

Tem sido sugerido que a vida celular está organizada através de uma 

complexa rede de interações proteicas, na qual várias proteínas que participam 
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nas mesmas vias funcionais tendem a agregar-se em complexos multi-

componentes. A interactómica apresenta-se, então, no seio das plataformas 

“ómicas”, como a resolução da totalidade das interações moleculares entre 

células, com foco nas proteínas, actuando a par da proteómica, na deteção, em 

larga escala, destes referidos agregados funcionais proteicos., representando 

uma das importantes direções da proteómica funcional e providenciando uma 

nova visão do metabolismo celular humano, microbiano e do conjunto dos 

vários metabolismos. Se, por um lado, a proteómica nos permite aprender as 

funções bioquímicas de todos os produtos genéticos (proteínas), a 

interactómica permite conhecer a totalidade de todas as interações entre eles 

(29, 30). Os dados de interactómica colhidos revelam a interação física e 

funcional entre componentes de diferentes níveis celulares. 

Mais especificamente, deparamos com a interactómica interespecífica, 

nomeadamente na sua abordagem de interações microbiota-hospedeiro, entre 

as quais se contam as interações patogénio-hospedeiro ou simbionte-

hospedeiro. A interactómica aplicada a este tipo específico de interações pode 

permitir formular conhecimento acerca de fatores proteicos de virulência, 

previsão dos pontos de ataque nas células do hospedeiro e a clarificação das 

vias de interação molecular durante o processo infecioso. As interações mais 

visadas são as do tipo proteína-proteína (PPI’s), sendo que uma estratégia 

comum por parte de microrganismos patogénicos passa por imitar os domínios 

ou locais de ligação PPI das células eucariotas, por forma a remodelar a rede 

PPI do hospedeiro, tratando-se, então, de interações com grande 

especificidade (31). Alguns microrganismos, nomeadamente os vírus, têm 

desenvolvido estratégias, por meio das interações PPI que estabelecem com 

células do hospedeiro, visando contornar a defesa celular e manter o controlo 

sobre a maquinaria celular (32). Estes sistemas PPI que integram os objetos de 

estudo da interactómica organizam-se em arquitecturas funcionais complexas 

(33). 

Nesta senda, importa estabelecer bases de dados que contenham toda a 

informação disponível acerca das proteínas expressas pelo microbiota e pelo 

hospedeiro envolvidos na interação em causa, além de determinar a rede 

complexa de interações moleculares, como foco nas de índole proteica, e 

estabelecer aquelas que podem conduzir a alterações patológicas, por 
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interferirem na maquinaria celular, sem descurar o fato de que nem todas as 

interações microbiota-hospedeiro são patogénicas, podendo estabelecer-se de 

uma forma simbiótica. Em suma interessa conhecer e catalogar as interações 

descritas para poder propor e verificar novas interações do ponto de vista 

teórico que terão de ser confirmadas no laboratório.  

O interactoma celular e as PPIs intra e inter organismos podem ser 

obtidos por diversos tipos de abordagens, sendo uma delas a aplicação de 

métodos computacionais na identificação sistemática de interações proteicas 

(34). 

  

1.4  Ferramentas bioinformáticas 
 

Para chegar ao estudo e determinação da interactómica numa 

determinada patologia, temos ao dispor diversas ferramentas bioinformáticas, 

que podemos agrupar em dois grupos. O primeiro grupo corresponde ao das 

ferramentas que disponibilizam dados de proteómica e permitem a 

classificação das proteínas em ontologias genéticas, permitindo, como tal, a 

sua classificação funcional. O segundo grupo permite agrupar as proteínas em 

pares interactuantes e analisá-las em “clusters” de funções biológicas. 

O OralCard apresenta-se como uma ferramenta bioinformática que 

integra a informação manualmente anotada de artigos que refletem o 

ecossistema molecular oral (fisioma oral). A sua base de dados é composta 

pela informação experimental derivada do proteoma oral tanto de seres 

humanos (oraloma), como de origem microbiana (microoraloma), organizada 

por proteínas, doenças e organismos. Desta forma, constitui um recurso dos 

investigadores na compreensão dos fundamentos moleculares com 

implicações nos mecanismos biológicos e patológicos da cavidade oral (35). 

Associado ao OralCard, o OralInt compreende a informação constante no 

OralCard, trabalhada do ponto de vista da transição da proteómica para a 

interactómica, com a previsão dos pares de proteínas interatuantes de todas as 

proteínas presentes na base de dados do OralCard (36). 

Na classificação ontológica de proteínas, o Agbase apresenta-se como 

uma ferramenta bioinformática que disponibiliza recursos para facilitar a 

modelação de informação de genómica funcional e anotações estruturais e 
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funcionais de genomas de animais, plantas, micróbios e parasitas com 

importância para a agricultura. Providencia cerca de 590240 ontologias 

genéticas (GO) para produtos genéticos provenientes de 64 espécies 

diferentes. Disponibiliza ferramentas como o GORetriever – que analisa os 

produtos genéticos com anotações em ontologias genéticas – e o 

GOSlimViewer – que apresenta uma análise qualitativa da informação 

introduzida (37). 

Também, o UniProt (Universal Protein Resource) é uma ferramenta de 

fácil acesso para a anotação funcional de proteínas(38). 

Por forma a facilitar a visualização das redes de interactómica, existe o 

Cytoscape, um projeto de software open-source para a integração biomolecular 

de redes de interações(39). Este permite também integrar as proteínas em 

diversos graus de visualização, permitindo estabelecer grupos de proteínas 

interactuantes organizados de acordo com critérios, como por exemplo a 

função biológica. 
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2 Objetivos 

O presente trabalho pretende, através do estudo in silico da informação 

resultante dos dados de proteómica derivados do OralCard, após a sua 

atualização, e dos dados de interactómica do OralInt, estabelecer uma 

abordagem primária às PPIs interespecíficas que poderão apresentar alguma 

significância no quadro da fisiopatologia da doença diabética, abrindo caminho 

para que, em estudos futuros, se possa averiguar a utilzação da identificação 

de parâmetros biológicos associados às interações propostas no diagnóstico 

desta patologia, através da cavidade oral. Assim sendo, foram definidos como 

objetivos para este trabalho: 

• rever a literatura atual de estudos de proteómica da cavidade oral do 

paciente diabético; 

• anotar manualmente a informação proveniente da revisão de artigos 

científicos, considerada essencial para interpretar os dados de 

proteómica e, consequentemente, de interactómica; 

• atualizar o OralCard, se necessário, com a informação recolhida; 

• realizar a análise in silico dos dados obtidos através de ferramentas 

bioinformáticas; 

• analisar e selecionar as proteínas humanas e microbianas que poderão 

ter interesse para análise interactómica, em termos de PPIs 

interespecíficas, à luz da fisiopatologia da DM; 

• analisar individualmente as interações resultantes da seleção realizada, 

no que se refere à possibilidade de integrarem alterações moleculares a 

nível das proteínas intervemientes, com implicações funcionais. 
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3 Material e Métodos 

 De maneira a cumprir os objectivos determinados, segue-se a 

metodologia descrita neste capítulo.  

 O primeiro passo envolveu a revisão da literatura e recolha de dados 

relativamente a proteínas microbianas, encontradas na saliva, e proteínas 

humanas alteradas, associadas a Diabetes Melitos dos tipos 1 e 2. 

Os dados foram tratados em ferramentas bioinformáticas. 

  

3.1 Atualização do Oraloma da DMT1 e DMT2 

 

 Recorrendo à base de dados do OralCard, verificou-se a ausência de 

proteínas microbianas identificadas para a Diabetes Melitos Tipo 1, e apenas 

duas para a Diabetes Melitos Tipo 2, a Phosphoribosylaminoimidazole 

carboxylase e o Factor de Alongamento G. 

De modo a verificar a publicação de dados relativos a novas proteínas 

de origem microbiana, com a finalidade de estabelecer a interactómica entre 

estas e as proteínas humanas já encontradas, principiou-se com a atualização 

dos microrganismos associados com a Diabetes Mellitus, recorrendo-se à base 

de dados Medline®, através do motor de busca PubMed, utilizando a seguinte 

metodologia de pesquisa (palavras-chave, operadores booleanos e limites):  

- (microbiota) AND (diabetes) AND (oral); 

- (diabetes type 1) AND (micro*) AND (oral); 

- (diabetes type 2) AND (micro*) AND (oral);  

- (diabetes type 1) AND (microbiome OR microorganism);  

- (diabetes type 2) AND (microbiome OR microorganism). 

 

 De entre todos os resultados obtidos, foram selecionados 8 artigos, com 

o cuidado de excluir todos aqueles cuja metodologia não envolvesse a 

caracterização microbiana de amostras salivares, em casos de DMT1 e DMT2 

(40-47).  

 Os dados recolhidos dos artigos, foram compilados num livro do 

Microsoft Excel™, por forma a complementar as tabelas já elaboradas por 
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Patrícia Moreira (48) e por Vítor Brás (49).  

 A análise de cada um dos estudos experimentais permitiu anotar 

manualmente uma série de informações consideradas essenciais para a 

interpretação dos dados catalogados. Esta inclui dados de identificação de 

cada um dos microrganismos, o local de obtenção da amostra, a relação de 

cada proteína com os estados de saúde e de doença, a caracterização do 

dador da amostra e a caracterização dos métodos de amostragem e de 

análise. 

  

Figura 3 - Cabeçalhos que permitem a organização da  informação recolhida dos diferentes estudos 
microbiológicos da cavidade oral, em DMT1 e DMT2, n uma tabela em Microsoft Excel 2007. 

 

3.1.1. Identificação e origem dos microrganismos orais da DMT1 e DMT2 

 

Procedeu-se primariamente ao preenchimento da tabela no que se refere 

à identificação completa dos microrganismos identificados nos estudos 

recolhidos. 

Para tal, recorreu-se à base de dados Taxonomy, do NCBI 

(http://www.ncbi.nlm.nih.gov/taxonomy/). Os microrganismos foram, então, 

caracterizados em termos de Taxon ID, nome, domínio e local de recolha. 

 

 

Figura 4 - Cabeçalho da tabela em Microsoft Excel 2 007 relativo à identificação e origem dos 
microrganismos da DMT1 e DMT2. 
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3.1.2. Relação com os estados de saúde e doença 
 

A anotação da relação dos microrganismos da DMT1 e DMT2 com os 

estados de saúde ou doença permite inferir se os microrganismos em análise 

estão presentes exclusivamente em indivíduos saudáveis, se apenas estão 

presentes na saliva de indivíduos com uma determinada patologia ou se estão 

presentes em ambos os casos. Também se estabeleceu a diferenciação dos 

microrganismos no que se refere à sua presença nos dois tipos de Diabetes. 

Para identificar a patologia foi anotado o seu OMIM ID (Online Mendelian 

Inheritance in Man) e o seu código MESH (Figura 5). 

 

  

Figura 5 - Cabeçalho da tabela em Microsoft Excel 20 07 da relação dos microrganismos com os 
estados de saúde e doença. 

 A regulação de um determinado microrganismo corresponde à variação 

da sua expressão na doença em relação ao controlo saudável. A regulação das 

proteínas salivares da DMT1 e DMT2 teve em consideração a fold change 

calculation:  

 

Número de ocorrências na doença 

Número de ocorrências no controlo 

 

Hipótese a) valor ≥1: regulação positiva (+)  

Hipótese b) 0 <valor <1: regulação negativa (-)  

 

Em b), é necessário realizar o quociente abaixo descrito para que se 

obtenha uma regulação com valor negativo:  

 

1 

Valor 

 

Este quociente permite uma melhor interpretação dos dados, uma vez 

que uma fold change calculation com um valor de, por exemplo, 0,5 

=  Valor 

=  Y (a este é atribuído o valor 
negativo = -Y) 
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corresponde a uma diminuição na quantidade de expressão da proteína de 2 

vezes. Realizando o quociente descrito em b) obtemos diretamente o valor de -

2, o que torna a interpretação dos dados mais direta. 

 

3.1.3. Caracterização do dador da amostra 

 

A caracterização do dador da amostra inclui a sua faixa etária, género e 

hábitos sociais (por exemplo o tabagismo), uma vez que estes fatores podem 

ser modificadores do microbioma oral dos indivíduos. Os critérios de exclusão 

definidos pelos autores de cada estudo analisado foram igualmente anotados 

(Figura 6). 

 

 

Figura 6 - Cabeçalho da tabela em Microsoft Excel 20 07 referente à caraterização do dador da 
amostra. 

 

3.1.4. Métodos de amostragem e análise 
 

Os métodos de amostragem e análise permitem caracterizar a 

metodologia utilizada na colheita, na identificação e na análise dos 

microrganismos salivares (Figura 7). 

 

 

Figura 7 - Cabeçalho da tabela em Microsoft Excel 2 007 referente aos métodos de amostragem e 
análise para os microrganismos da DMT1 e DMT2. 

 

3.1.5. Outras informações 

 

Foram ainda anotadas informações acerca do tipo de estudo e 

observações relevantes para o efeito. 
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3.2 Tratamento dos dados de interactómica do OralIn t 
 

Recorrendo ao OralInt (36), foi realizada uma análise de interactómica 

das proteínas microbianas com as humanas, elaborou-se uma tabela em 

Microsoft Excel 2007, entrecruzando os códigos UniProtKBAC disponibilizados 

na base de dados, com os dados encontrados na base de dados total do 

OralCard(35), uma ferramenta bioinformática que consiste num repositório que 

indexa os dados de diversos estudos de proteómica da cavidade oral a partir 

de anotações manuais. 

Na tabela, P1 e P2 designam os pares de interações, com P1 a 

corresponder à proteína humana e P2 a corresponder à proteína bacteriana. 

Por forma a obter apenas as PPI’s referentes à DMT1 e DMT2, realizou-

se uma filtragem avançada da tabela total de interações do OralInt, utilizando 

para tal as proteínas humanas identificadas nas respetivas patologias na tabela 

do OralCard. Desta forma, obtendo a lista completa de PPI’s entre proteínas 

humanas e bacterianas identificadas em DMT1 e DMT2.  

Os pares de interações obtidos, foram, então, utilizados para construir 

uma tabela, com identificação das diversas proteínas, em termos de código 

UniPrto, nome, microrganismo e doença associada (figura 8). 

 

 

Figura 8 - Cabeçalho da tabela em Microsoft Excel 20 07 referente às interações disponibilizadas no 
OralInt. 

Na elaboração da tabela, começou-se por importar os dados presentes na 

base de dados OralCard, actualizada até ao dia 15-12-2013, para uma folha do 

mesmo livro do Microsoft Excel, que se designou de “Oraloma”. 

De seguida, no preenchimento das colunas referentes às diversas 

informações pretendidas para a caracterização das proteínas, recorreu-se a 

diversas fórmulas do mesmo programa. 

No que se refere ao preenchimento da coluna referente ao nome das 

proteínas humanas, a fórmula utilizada foi 

“=PROCV($A3;Oraloma!$A$2:Y$21086;2;FALSO). Para o preenchimento da 

coluna referente ao nome do organismo no qual foi encontrada a proteína a ser 

expressa, foi utilizada a fórmula 
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“=PROCV($A3;Oraloma!$A$2:Z$21086;3;FALSO)”. Para o preenchimento da 

coluna referente à doença na qual foi encontrada a proteína a ser expressa, 

recorreu-se à formula “=PROCV($A3;Oraloma!$A$2:AA$21086;15;FALSO)”. 

No que concerne ao preenchimento das informações relativas às 

proteínas bacterianas, a fórmula utilizada para a coluna do nome da proteína 

foi “=PROCV($E3;Oraloma!$A$2:Y$21086;2;FALSO)”, para a coluna do 

microrganismo associado foi 

“=PROCV($E3;Oraloma!$A$2:Z$21086;3;FALSO)”, e para a doença associada 

foi “=PROCV($A3;Oraloma!$A$2:AA$21086;15;FALSO)”. 

 

3.3 Caracterização funcional das proteínas humanas 
alteradas em Diabetes Mellitus, de acordo com o Ora lCard 

 

Com o objetivo de compreender o papel fisiológico das proteínas orais da 

DMT1 e DMT2 que intervêm em PPIs, estas foram caracterizadas 

funcionalmente de acordo com a sua ontologia, nomeadamente o processo 

biológico em que intervêm, a componente celular e a função molecular que 

desempenham. Esta classificação foi realizada com recurso à ferramenta 

bioinformática online AgBase (37). 

As colunas obtidas anteriormente no Microsoft Excel, para a DMT1 e 

DMT2, foram guardadas em livros separados, sob o formato Texto (MS-DOS), 

para permitir a sua importação para o AgBase. 

Uma vez no sítio da internet do AgBase, recorreu-se, num passo inicial, à 

ferramenta GoRetriever (figuras 9), para obter as anotações de ontologias 

genéticas para as proteínas humanas das respetivas patologias. Na página 

desta ferramenta, no campo “Select Accession Type”, foi selecionada a opção 

“UniProt Accession”, uma vez que os códigos as proteínas se encontravam 

identificadas pelo código UniProt (figura 10).  

Na página de resultados da ferramenta, foi selecionada a opção “GO 

Summary file (for use in GOSlimViewer), de modo a obter o ficheiro de texto 

com a informação das ontologias genéticas para as proteínas analisadas, para 

posterior importação para a ferramenta GOSlimViewer (figura 11). 
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Figura 9 - Páginal inicial do sítio na internet do AgBase, com seleção da ferramenta GoRetriever, 
no separador “Tools”.  

 
Figura 10 - Página do GoRetriever – seleção da opção  “UniProt Accession”. 
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Figura 11 - Página de resultados da ferramenta GoRet riever – seleção da opção “GO Summary file 
(for use in GOSlimViewer) para obtenção do ficheiro d e texto (.txt) para utilização na ferramenta 
GOSlimViewer. 

Tendo sido guardado o ficheiro de texto, abriu-se a ferramenta 

GOSlimViewer (figura 12). Esta ferramenta providencia um resumo de elevado 

nível das ontologias de uma determinada lista de proteínas, facilitando a sua 

interpretação funcional. 

Na página desta ferramenta, selecionou-se a opção “Generic”, no campo 

“Select GOSlim Set” (figura 13). 

Na página de resultados do GOSlimViewer, foi selecionada a opção “View 

accessions for each slim id” (figura 14). Esta direcionou para uma página com a 

listagem detalhada das ontologias genéticas das proteínas analisadas. De 

seguida, foi selecionada a opção “View accessions for each slim id text only”, 

para obtenção de uma página no formato de texto (.txt), passível de ser 

guardada para importação no Excel (figura 15). 
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Figura 12 - Seleção da ferramenta GOSlimViewer, no sep arador “Tools”. 

 

Figura 13 - Página do GOSlimViewer – seleção da opção “Generic”, no campo “Select GOSlim 
Set”. 
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Figura 14 - Página de resultados do GOSlimViewer – sel eção da opção “View acessions for each 
slim id”. 

 

Figura 15 - Página com a listagem detalhada das onto logias genéticas para cada uma das 
proteínas analisadas. Seleção da opção “View accessi ons for each slim id text only”. 

 

Obtidas as tabelas para a DMT1 e DMT2, procedeu-se à construção de 

uma tabela funcional, com o resumo dos processos biológicos mais 

importantes em que cada uma das proteínas intervêm. 

Em fase de pré-seleção, por forma a reduzir o número de processos 

biológicos resultantes da caracterização ontológica pelo Agbase, e tentando 

descartar precocemente os processos biológicos irrelevantes para análise, com 
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base na fisiopatologia da diabetes, realizou-se uma filtragem, tendo-se 

restringido a seleção aos processos biológicos de: “carbohydrate metabolic 

process”, “cell adhesion”, “cell proliferation”, “cell-cell signaling”, “circulatory 

system process”, “extracellular matrix organization”, “homeostatic process”, 

“immune system process”, “lipid metabolic process”, “membrane organization”, 

“response do stress”, “sulfur compound metabolic process” e “symbiosis, 

encompassing mutualism through parasitism”. 

Assim, principiou-se por elaborar, individualmente para cada uma das 

duas patologias, uma tabela dinâmica, recorrendo aos campos do código da 

proteína, do processo biológico geral e do processo biológico específico, de 

acordo com as ontologias genéticas devolvidas pelo AgBase, obtendo-se uma 

tabela idêntica à apresentada na figura 16. 

 

 

Figura 16 - Porção de uma das tabelas dinâmicas elab oradas como passo intermédio para a 
construção da tabela funcional para as proteínas hu manas de DMT1 e DMT2. Na tabela, 
“GO_Name” refere-se ao processo biológico geral, “G O_name2” refere-se ao processo biológico 
específico, e “Input_Accession” refere-se às proteí nas identificadas em cada um dos processos 
biológicos específicos. 

De seguida, para obtenção da lista de proteínas associada a cada um dos 

processos biológicos específicos, recorreu-se a uma fórmula de deslocamento, 

representada por 

“=SE(DESLOCAMENTO($D$1;CORRESP($L3;$D$3:$D$1000;0)+ 

COL(A1);0)=$L3;DESLOCAMENTO($D$1;CORRESP($L3;$D$3:$D$1000;0)+

COL(A1);1);"")”, sendo que os processos biológicos específicos foram 
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dispostos numa coluna da folha do Excel, e a fórmula arrastada ao longo das 

linhas referentes a cada processo biológico. 

Para a construção final da tabela funcional, recorreu-se ao código UniProt 

de cada uma das proteínas, ao nome, à quantificação, ao local de amostragem, 

à sua identificação como biomarcador no OralCard, e aos processos biológicos 

específicos em que intervêm, tendo-se obtido uma tabela, da qual se pode 

visualizar uma porção na figura 17. 

 

Figura 17 - Porção da tabela funcional para as prote ínas humanas de DMT1 (identificadas a 
vermelho) e de DMT2 (identificadas a azul), mostran do todos os dados que foram utilizados para a 
construção da tabela – código UniProt, nome da prote ína, quantificação, local de amostragem, 
identificação como biomarcador e processos biológic os. 

 
O preenchimento dos dados requeridos para a construção da tabela 

funcional foi obtido por recurso à base de dados do OralCard. 

 

3.3.1. Nome das proteínas 
 

O nome de cada proteína foi obtido a partir do OralCard, com recurso a 

uma fórmula Procv, representada por 

“=PROCV(Oraloma'!$A$2:$B$149;2;FALSO)”. 

 

3.3.2. Quantificação 

 

No caso da quantificação, num primeiro passo foi obtida a média da 

quantificação de cada uma das proteínas identificadas em DMT1 e DMT2, 

respetivamente, no OralCard. Esta média foi calculada com recurso a uma 

tabela dinâmica (figura 18).  
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Figura 18 - Porção (com respetivo cabeçalho) da tabe la dinâmica obtida para o cálculo da 
quantificação de cada uma das proteínas de DMT1 e D MT2. 

Uma vez obtida a tabela dinâmica, recorreu-se, novamente, a uma 

fórmula Procv, para o preenchimento da média de quantificação na tabela 

funcional, representada por 

“=PROCV(C2;Media_DMT1!$D2:E22000;2;FALSO)”, para a DMT1, e por 

“=PROCV(C2;Media_DMT2!$D2:E22000;2;FALSO), para a DMT2. 

Optou-se para acrescentar a média da quantificação das proteínas à 

tabela funcional, uma vez que se tratou do critério principal para a seleção das 

proteínas humanas que, em interação com proteínas microbianas no contexto 

da diabetes, pela sua quantificação importante (com valor superior a 3, ou 

inferior a -3) poderia constituir uma nova proposta de biomarcador da saliva 

oral para esta patologia. 

 

3.3.3. Local de amostragem 

 

Para o preenchimento da informação relativa ao local de amostragem de 

cada uma das proteínas, começou-se por identificar os locais de amostragem 

aos quais estavam associados proteínas de DMT1 e DMT2, no OralCard. Para 

tal, na tabela da base de dados total do OralCard, começou-se por verificar 
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quais as colunas referentes aos locais de amostragem, após filtragem para 

DMT1 e DMT2 de acordo com os códigos MeSH de cada uma das patologias, 

em que se encontravam proteínas assinaladas. Desta forma, foram 

selecionados apenas os locais de amostragem “whole saliva”, “mucosa” e 

“SM/SL”, uma vez que correspondiam aos únicos locais em que haviam sido 

identificadas bactérias para estas patologias. 

Previamente ao preenchimento, ordenou-se de A a Z cada uma das 

colunas dos locais de amostragem.  

O preenchimento foi obtido com recurso, mais uma vez, a uma fórmula 

Procv, representada por 

“=PROCV(C2;Amostra_DMT1!$A$2:Y$21086;8;FALSO)”, para a DMT1, e por 

“=PROCV(C2;Amostra_DMT2!$A$2:Y$21086;8;FALSO)”, para a DMT2. 

 

3.3.4. Identificação como biomarcadores 
 

Para fins de discussão das proteínas de diabetes propostas como 

biomarcadores no OralCard, procedeu-se à identificação das mesmas. 

O preenchimento desta informação foi feito com recurso a fórmulas Procv, 

representadas por 

“=PROCV(C2;Biomarcadores_DMT1!$A1:Z22000;24;FALSO)”, para a DMT1, e 

por “=PROCV(C2;Biomarcadores_DMT2!$A1:Z22000;24;FALSO)”, para a 

DMT2. 

 

3.3.5. Processos biológicos 
 

A parte da tabela referente aos processos biológicos obtidos pela 

classificação ontológica do Agbase para cada uma das proteínas, foi 

preenchida com recurso a fórmulas representadas por 

“=SE(É.ERRO(PROCH(C$2;DMT1_resumo!$L4:$ZZ4;1;0));"";"+")”, para DMT1, 

e por “=SE(É.ERRO(PROCH(M$2;DMT2_resumo!$L4:$ZZ4;1;0));"";"+")”, para 

DMT2). Previamente, haviam sido copiados manualmente os processos 

biológicos, a partir da tabela dinâmica obtida para cada uma das patologias, 

com o resumo dos processos biológicos. 
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3.4 Seleção das proteínas humanas de interesse para  a 
análise interactómica 

 

De entre as proteínas constantes da tabela funcional, realizou-se uma 

seleção, tendo como critério a sua quantificação. Assim, foram selecionadas, 

para análise interactómica, as proteínas com uma média de quantificação 

superior a 3 ou inferior a -3. Este critério foi tomado, uma vez que se 

considerou que valores inferiores a 3 ou superiores a -3 não permitiriam uma 

mensuração que pudesse ser tomada como significativamente diferente de um 

estado de saúde. 

 

3.5 Caracterização funcional das proteínas microbia nas em 
interação com as humanas 

 

Uma vez obtida a seleção das proteínas humanas de interesse, procedeu-

se à caracterização funcional e seleção das proteínas microbianas, em 

interação com as humanas previamente selecionadas. 

Para tal, realizou-se uma filtragem da tabela das interações do OralInt de 

DMT1 e DMT2 para cada uma das proteínas humanas selecionadas, 

individualmente.  

Elaboraram-se, então, duas listas de proteínas microbianas, para DMT1 e 

DMT2, que foram mais uma vez submetidas a caracterização funcional no 

Agbase, tendo sido todo o processo semelhante ao realizado para as proteínas 

humanas. 

Uma vez obtidas as respetivas tabelas com a classificação ontológica das 

proteínas microbianas, começou-se por filtrar a lista, de acordo com a 

componente celular, excluindo as proteínas que apresentavam apenas 

localização intracelular, sob o pressuposto de que não seriam boas candidatas 

para estabelecer uma interação com proteínas de outros organismos. 

As listas resultantes foram novamente submetidas ao Agbase.  

Obtidas as folhas em Excel correspondentes à caracterização das 

proteínas, realizaram-se filtragens ao nível da função molecular e do processo 

biológico, para seleção das proteínas de interesse. As filtragens foram 
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auxiliadas pelos dados numéricos de quantificação das proteínas por função 

molecular e processo biológico, obtidos na página do GOSlimViewer, do 

Agbase (figura 19). 

 

 

Figura 19 - Página do GOSlimViewer. 

De acordo com a fisiopatologia da DMT1, foram selecionadas as 

proteínas que intervinham nos processos biológicos “carbohydrate metabolic 

process” e “catabolic process” e que apresentavam as funções moleculares 

“hydrolase activity, acting on glycosyl bonds” e “hydrolase activity, acting on 

carbon-nitrogen (but not peptide) bonds”. 

Na DMT2, foram selecionadas as proteínas que intervinham nos 

processos biológicos “immune system process”, “carbohydrate metabolic 

process”, “cell adhesion” e “symbiosis, encompassing mutualism through 

parasistism”, e que apresentavam as funções moleculares “peptidase activity”, 

“transferase activity, transferring glycosyl groups”, “hydrolase activity, acting on 

glycosul bonds”, “hydrolase activity, acting on carbon-nitrogen (but not peptide) 

bonds”, “lyase activity” e “ligase activity”.  

As respetivas listas obtidas foram submetidas ao UniProt (38). Para tal, na 

página inicial do sítio do UniProt na internet, abriu-se o separador “Retrieve” 

(figura 20). Dentro do separador, colaram-se os códigos UniProt das proteínas 

microbianas selecionadas, para o campo (UniProt identifiers), tendo-se 

selecionado, de seguida, a opção “retrieve” (figura 21). 

Na página da ferramenta “Retrieve”, selecionou-se a opção “UniProtKB”, 

permitindo aceder a uma página de resultados (figura 22). Nesta página, é 

possível personalizar a tabela de resultados, com a informação a apresentar 

nas colunas, selecionando a opção “customize” (figura 23). Para tal, percorre-

se a lista de informações disponíveis no campo “Columns”, e utiliza-se o botão 
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“Hide” para remover um campo da lista dos selecionados, e o botão “Show” 

para adicionar um campo à tabela (figura 24). 

De forma a dispor da informação que permitiria obter uma caracterização 

mais de acordo com os interesses deste trabalho, e para facilitar a seleção final 

das proteínas microbianas para análise interactómica, os campos selecionados 

foram “Entry name”, “Organism”, “Disease”, “Features”, “General annotation 

(allergen)”, “General annotation (biotechnology)”, “General annotation (catalytic 

activity)”, “General annotation (function)”, “General annotation (disease)”, 

“General annotation (pathway)”, “Genetal annotation (subcellular location)”, 

“Interacts with”, “Organism ID”, “Pathway”, “Protein existence”, “Protein names” 

e “Subcellular location”. 

Uma vez selecionados os campos que deverão compor as colunas da 

tabela, selecionou-se a opção “Save”, por forma a actualizar a tabela (figura 

25). 

Por fim, e para que a tabela pudesse ser importada para o Excel, acedeu-

se à página de “download” (figura 23), fazendo o descarregamento do respetivo 

ficheiro (figura 26). 

 

 

Figura 20 - Página inicial do UniProt, com destaque p ara o separador “Retrieve”. 
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Figura 21 - Página da ferramenta “Retrieve”, apresen tando a colagem dos códigos das proteínas 
no campo “UniProt identifiers” e a seleção da opção “Retrieve”. 

 

Figura 22 - Página da ferramenta “Retrieve”, após pr ocessamento das proteína introduzidas, com 
seleção da opção “UniProtKB”, permitindo aceder à pá gina de resultados. 

 

Figura 23 - Página de resultados do “Retrieve”, most rando o separador “customize”. 

 

Figura 24 - Página do separador “customize”, mostran do o campo “columns”, onde é possível 
selecionar as informações a introduzir na tabela de  resultados, através dos botões “Show” e 
“Hide”, assim como o botão “Save”, utilizado para gu ardar a informação e obter a tabela 
personalizada. 
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Figura 25 - Página de resultados, após a personaliza ção da tabela, com a seleção da opção 
“download”, para obtenção do ficheiro da tabela res ultante. 

 

Figura 26 - Página de “download”, com seleção da opç ão que permite obter o ficheiro de formato 
para importação para o Excel. 

 

Uma vez obtidas as tabelas do UniProt, a seleção final das proteínas 
microbianas foi feita com base na sua função, à luz da possibilidade de intervir 
em mecanismos fisiopatológicos da DM. 
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Fluxograma 

 

Atualização do Oraloma de DMT1 e 
DMT2

Tratamento dos dados de 
interactómica do OralInt

Caracterização funcional das 
proteínas humanas

Seleção das proteínas humanas de 
interesse

Caracterização funcional das 
proteínas microbianas em interação 
com as humanas

Seleção das proteínas microbianas 
de interesse

Atualização do Oraloma de DMT1 e 
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4 Resultados e discussão 

  

4.1 Microrganismos alterados em DMT1 e DMT2 
 

A pesquisa relativa aos microrganismos associados com Diabetes 

Mellitus, a nível oral, permitiu actualizar a base de dados OralCard, com os 

resultados apresentados na tabela 1, complementando os já obtidos por 

Patrícia Moreira(48) e Vítor Brás(49). 

 

Tabela 1 – Microrganismos alterados em DM e respeti va bibliografia associada. 

Microrganismo  Fonte(s) Microrganismo  Fonte(s) 

Actinobacillus 

actinomycetemco

mitans 

(43); (46); (47); 

(45) 

Prevotella 

intermedia 

(43); (46); (41); 

(45) 

Porphyromonas 

gingivalis 

(43); (46); (41); 

(47); (45); (40) 

Campylobacte

r rectus 

(43) 

Tannerella 

forsythia 

(43); (41); (46); 

(45); (40) 

Parvimonas 

micra 

(43); (41); (40) 

Treponema 

denticola 

(43); (41); (47); 

(45) 

Eubacterium 

nodatum  

(43) 

Fusobacterium 

nucleatum 

(43); (41); (40) Eikenella 

corrodens 

(43); (47); (40) 

Veillonella parvula (43); (40) Enterococcus 

spp. 

(41) 

Actinomyces 

naeslundii 

(43) Candida 

albicans 

(47); (44) 

Prevotella 

nigrescens 

(41) Desulfovibrio 

fairfieldensis 

(42) 

Porphyromonas 

endodontalis 

(41); (40) Desulfovibrio 

desulfuricans 

(42) 

Streptococcus 

spp. 

(41) Raoultella 

ornithinolytica 

(42) 

Filifactor alocis (40) Rothia 

dentocariosa 

(40) 
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Eubacterium 

saphenum 

(40) Capnocytopha

ga gingivalis 

(40) 

Streptococcus 

mitis 

(40) Candida 

tropicalis 

(44) 

Veillonella dispar (40) Candida 

glabrata 

(44) 

Candida krusei (44) Candida 

guillermondi 

(44) 

 

A pesquisa de novas proteínas humanas de expressão alterada em DMT1 

e DMT2, não devolveu resultados no período considerado para este estudo, 

pelo que não foi possível adicionar nova informação ao OralCard. 

 

4.2 Caracterização funcional das proteínas humanas 
intervenientes em PPIs em Diabetes Mellitus, de aco rdo 
com o OralCard 

 

A elaboração da tabela com os pares de interações fornmecidos pelo 

algoritmo OralInt, permitiu concluir que o número de proteínas humanas com 

interação com proteínas microbianas era de 10, em DMT1, e 163, em DMT2. 

No que respeita à classificação das proteínas humanas submetidas ao 

Agbase, obteve-se o gráfico apresentado nas figuras 27 (para DMT1) e 28 

(para DMT2), com a quantificação numérica das proteínas, de acordo com a 

sua distribuição por processo biológico. 
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Figura 27 - Distriuição das proteínas humanas alter adas em DMT1 por processo biológico. 

Assim, na DMT1, contabilizaram-se 46 processos biológicos gerais, com a seguinte distribuição: reproduction – 7; cell 

morphogenesis – 2; immune system process – 19; carbohydrate metabolic process – 5; generation of precursor metabolites and 

energy – 1; DNA metabolic process – 1; translation – 1; protein complex assembly – 3; cellular protein modification process – 20; 

cellular amino acid metabolic process – 1; protein targeting – 5; lipid metabolic process – 10; sufur compound metabolic process – 

4; transport – 22; nucleocytoplasmic transport – 6; response to stress – 18; cell cycle – 3; mitosis – 1; cell adhesion – 3; signal 

transduction – 42; cell-cell signaling – 4; biological process – 10; cell death – 20; cell proliferation – 7; catabolic process – 11; 

biosynthetic process – 20; embryo development – 1; vesicle-mediated transport – 1; cellular component assembly – 1; cell 

differentiation – 8; extracellular matrix organization – 1; cellular nitrogen compound metabolic process – 7; growth – 1; locomotion – 
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2; homeostatic process – 4; small molecule metabolic process – 9; symbiosis, encompassing mutualism through parasistism – 2; 

anatomical structure formation involved in morphogenesis – 2; anatomical structure development – 21; cell motility – 6; neurological 

sustem process – 6; chromosome organization – 2; cell division – 2; transmembrane transport – 2; macromolecular complex 

assembly – 1.  

 

 
Figura 28 - Distribuição das proteínas humanas alte radas em DMT2 por processo biológico. 

 

Em DMT2, contabilizaram-se 61 processos biológicos gerais, com a seguinte distribuição: reproduction – 13; cell 

morphogenesis – 6; immune system process – 75; circulatory system process – 8; carbohydrate metabolic process – 20; generation 

of precursor metabolites and energy – 8; DNA metabolic process – 15; mRNA processing - 2; translation – 4; protein folding – 2; 
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protein complex assembly – 14; cellular protein modification process – 46; cellular amino acid metabolic process – 19; protein 

targeting – 10; lipid metabolic process – 26; sufur compound metabolic process – 9; transport – 83; nucleocytoplasmic transport – 

6; response to stress – 93; mitochondrion organization – 7; plasma membrane organization – 3; cytoskeleton organization – 18; cell 

cycle – 14; mitosis – 2; cell adhesion – 18; signal transduction – 82; cell-cell signaling – 11; aging – 1; biological process – 17; cell 

death – 30; cell proliferation – 10; catabolic process – 51; biosynthetic process – 52; embryo development – 9; vesicle-mediated 

transport – 21; secondary metabolic process – 3; developmental maturation – 2; cellular component assembly – 17; cell 

differentiation – 34; extracellular matrix organization – 5; cell junction organization – 8; cellular nitrogen compound metabolic 

process – 63; nucleobase-containing compound metabolic process – 8; growth – 8; locomotion – 11; homeostatic process – 21; 

pigmentation – 1; small molecule metabolic process – 67; symbiosis, encompassing mutualism through parasitism – 5; anatomical 

structure formation involved in morphogenesis – 6; anatomical structure development – 84; cell motility – 19; neurological system 

process – 5; cofactor metabolic process – 14; chromosome organization – 7; cell division – 4; protein maturation – 8; 

transmembrane transport – 14; membrane organization – 9; macromolecular complex assembly – 9; cell wall organization or 

biogenesis – 1. 
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4.3 Seleção das proteínas humanas com interesse 
fisiopatológico 

 

Após a elaboração da tabela funcional para as proteínas humanas, 

efetuou-se a sua seleção por meio da quantificação (superior a 3 ou inferior a -

3), determinando-se aquelas que poderiam ter interesse para a discussão da 

sua intervenção, por via da interactómica inter-específica, nos mecanismo 

fisiopatológicos da Diabetes Mellitus. Para DMT1, foi selecionada 1 proteína, e 

para DMT2 foram selecionadas 16 proteínas (tabela 2). 

 

Tabela 2 – Proteínas humanas com interesse fisiopato lógico, apresentadas com o código UniProt e 
o nome. 

DMT1 

Código UniProt  Nome da proteína  

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin) 

DMT2 

P01009 Alpha-1-antitrypsin (Alpha-1 protease 

inhibitor) (Alpha-1-antiproteinase) (Serpin 

A1) [Cleaved into: Short peptide from 

AAT (SPAAT)] 

Q09666 

 

Neuroblast differentiation-associated 

protein AHNAK (Desmoyokin) 

O60218 

 

Aldo-keto reductase family 1 member B10 

(EC 1.1.1.-) (ARL-1) (Aldose reductase-

like) (Aldose reductase-related protein) 

(ARP) (hARP) (Small intestine reductase) 

(SI reductase) 

P04114 

 

Apolipoprotein B-100 (Apo B-100) 

[Cleaved into: Apolipoprotein B-48 (Apo 

B-48)] 

P61160 

 

Actin-related protein 2 (Actin-like protein 

2) 

P10645 

 

Chromogranin-A (CgA) (Pituitary 

secretory protein I) (SP-I) [Cleaved into: 

Vasostatin-1 (Vasostatin I); Vasostatin-2 

(Vasostatin II); EA-92; ES-43; 



43 

 

Pancreastatin; SS-18; WA-8; WE-14; LF-

19; AL-11; GV-19; GR-44; ER-37] 

P13671 Complement component C6 

P15924 

 

Desmoplakin (DP) (250/210 kDa 

paraneoplastic pemphigus antigen) 

P02533 

 

Keratin, type I cytoskeletal 14 

(Cytokeratin-14) (CK-14) (Keratin-14) 

(K14) 

P14618 

 

Pyruvate kinase isozymes M1/M2 (EC 

2.7.1.40) (Cytosolic thyroid hormone-

binding protein) (CTHBP) (Opa-

interacting protein 3) (OIP-3) (Pyruvate 

kinase 2/3) (Pyruvate kinase muscle 

isozyme) (Thyroid hormone-binding 

protein 1) (THBP1) (Tumor M2-PK) (p58) 

Q99102 

 

Mucin-4 (MUC-4) (Ascites 

sialoglycoprotein) (ASGP) (Pancreatic 

adenocarcinoma mucin) (Testis mucin) 

(Tracheobronchial mucin) [Cleaved into: 

Mucin-4 alpha chain (Ascites 

sialoglycoprotein 1) (ASGP-1); Mucin-4 

beta chain (Ascites sialoglycoprotein 2) 

(ASGP-2)] 

P05164 

 

Myeloperoxidase (MPO) (EC 1.11.2.2) 

[Cleaved into: Myeloperoxidase; 89 kDa 

myeloperoxidase; 84 kDa 

myeloperoxidase; Myeloperoxidase light 

chain; Myeloperoxidase heavy chain] 

P00558 

 

Phosphoglycerate kinase 1 (EC 2.7.2.3) 

(Cell migration-inducing gene 10 protein) 

(Primer recognition protein 2) (PRP 2) 

P06737 

 

Glycogen phosphorylase, liver form (EC 

2.4.1.1) 

P67936 

 

Tropomyosin alpha-4 chain (TM30p1) 

(Tropomyosin-4) 

Q5TCI8 Prelamin-A/C 
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Os processos biológicos nos quais cada uma das proteínas selecionadas 

intervêm, são apfresentados na tabela 3. 

 

Tabela 3 – Proteínas humanas selecionadas, com apres entação dos processos biológicos em que 
intervêm. 

 

Código UniProt  Processos Biológicos  

P01584 cell-cell signaling; fever generation; 

immune response; inflammatory 

response; leukocyte migration; monocyte 

aggregation; negative regulation of 

adiponectin secretion; negative regulation 

of cell proliferation; negative regulation of 

lipid catabolic process; negative 

regulation of lipid metabolic process; 

neutrophil chemotaxis; positive regulation 

of calcidiol 1-monooxygenase activity; 

positive regulation of fever generation; 

positive regulation of heterotypic cell-cell 

adhesion; positive regulation of JNK 

cascade; positive regulation of lipid 

catabolic process; positive regulatin of T 

cell mediated immunity; positive 

regulation of T cell proliferation; regulation 

of insulin secretion 

P01009 acute-phase response; blood coagulation; 

platelet activation 

Q09666 Nenhum dos processos biológicos 

selecionados 

O60218 farnesol catabolic process; retinoid 

metabolic process; steroid metabolic 

process 

P04114 cholesterol homeostasis; leukocyte 

migration; cholesterol metabolic process; 

lipid catabolic process; lipid metabolic 
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process; regulation of cholesterol 

biosynthetic process; retinoid metabolic 

process; steroid metabolic process; 

triglyceride catabolic process; triglyceride 

mobilization; blood coagulation 

P61160 Fc-gamma receptor signaling pathway 

involved in phagocytosis; innate immune 

response 

P10645 regulation of blood pressure 

P13671 complement activation; complement 

activation, classic pathway; immune 

response; immune system process; 

innate immune response; positive 

regulation of antigen processing and 

presentation os peptide via MHC class II; 

regulation of complement activation; 

positive regulation of activation of 

membrane attack complex; positive 

regulation of complement activation 

P02533 Nenhum dos processos biológicos 

selecionados 

P14618 carbohydrate metabolic process; glucose 

metabolic process; glycolysis; cell-cell 

adhesion; negative regulation of cell 

adhesion; negative regulation of cell-

substrate adhesion; regulation of cell 

adhesion; cell proliferation; inner cell 

mass cell proliferation; positive regulation 

of T cell proliferation cell-cell signaling 

Q99102 O-glycan processing; cell adhesion 

P05164 respiratory burst involved in defense 

response; defense response; defense 

response to fungus; hydrogen peroxide 

catabolic process; removal of superoxide 

radicals; response to oxidative stress; 

negative regulation of growth of symbiont 
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in host 

P00558 carbohydrate metabolic process; 

galactose catabolic process; glucose 

metabolic process; glycolysis; cell-cell 

adhesion; homophilic cell adhesion; 

leukocyte cell-cell adhesion; negative 

regulation of cell adhesion; negative 

regulation of cell-cell adhesion mediated 

by  cadherin; negative regulation of cell-

substrate adhesion; regulation of cell 

adhesion; cell proliferation; inner cell 

mass cell proliferation; positive regulation 

of T cell proliferation; cell-cell signaling; 

negative regulation of adiponectin 

secretion 

P06737 carbohydrate metabolic process; glucose 

metabolic process; glycogen metabolic 

process; glycogen catabolic process; cell-

cell adhesion; leukocyte cell-cell 

adhesion; negative regulation of cell 

adhesion; negative regulation of cell-

substrate adhesion; regulation of cell 

adhesion; cell proliferation; inner cell 

mass cell proliferation; positive regulation 

of T cell proliferation; cell-cell signaling; 

glucose homeostasis 

P67936 Nenhum dos processos biológicos 

selecionados 

Q5TCI8 Nenhum dos processos biológicos 

selecionados 
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4.4 Caracterização funcional das proteínas microbia nas em 
interação com as humanas 

 

Na caracterização funcional das proteínas microbianas em interação com 

as humanas selecionadas como interessantes para análise do ponto de vista 

da interactómica inter-específica na fisiopatologia da diabetes, obtiveram-se 

gráficos de barras com as distribuição quantitativa destas mesmas proteínas, 

de acordo com o processo biológico em que intervêm e a função molecular que 

apresentam. Os gráficos apresentados ilustram a distribuição das proteínas por 

processos biológico e função molecular, após a sua filtragem por componente 

celular, de acordo com o método descrito. 

Para DMT1, apresenta-se o gráfico de barras para o processo biológico 

(figura 29) e para a função molecular (figura 30), após terem sido eliminadas da 

contagem para as funções moleculares de “molecular function” e “peptidase 

activity” as proteínas que apresentavam outras funções moleculares, por serem 

menos informativas. No total, as proteínas encontram-se distribuídas por 25 

processos biológicos deferentes, assim como por 22 funções moleculares 

diferentes. 



48 

 

 

Figura 29 - Distribuição das proteínas microbianas em interação com as humanas selecionadas para DMT1,  de acordo com o processo biológico. 

Em DMT1, contabilizaram-se 25 processos biológicos gerais, com a seguinte distribuição: cell morphogenesis – 1; 

carbohydrate metabolic process – 13; generation of precursos metabolites and energy – 3; DNA metabolic process – 2; tRNA 

metabolic process – 13; translation – 13; protein folding – 5; cellular protein modification process – 11; cellular amino acid metabolic 

process – 29; transport – 5; response to stress – 6; cell cycle – 6; biological process – 52; catabolic process – 16; biosynthetic 
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process – 26; cellular nitrogen compound catabolic process – 4; small molecular metabolic process – 22; anatomical strucutre 

development – 1; chromosome organization – 1; cell division – 6; protein maturation – 2; transmembrane transport – 1; cell wall 

organization or biogenesis – 1; nitrogen cycle metabolic process – 1. 
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Figura 30 - Distribuição das proteínas microbianas em interação com as humanas selecionadas para DMT1,  de acordo com a função molecular. 

Em DMT1, contabilizaram-se 22 funções moleculares gerais, com a seguinte distribuição, após desambiguação no 

respeitante às funções de “molecular function” e “peptidase activity”: protein binding transcription factor activity – 2; nucleic acid 
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binding transcription factor activity – 2; molecular function – 1; DNA binding – 5; RNA binding – 3; helicase activity – 1; nuclease 

activity – 1; methyltransferase activity – 1; peptidase activity – 0; kinase activity – 2; oxidoreductase activity – 8; transferase activity, 

tranferrinf acul groups – 6; nucleotidyltransferase activity – 2; hydrolase activity, acting on glycosyl bonds – 1; hydrolase activity, 

acting on carbon-nitrogen (but not peptide) bonds – 7; lyase activity – 5; isomerase activity – 5; ligase activity – 16; ATPase activity 

– 3; transmembrane transporter activity – 1; enzyme regulator activity – 1; ion binding – 0. 

 

Para DMT2, apresenta-se, também, o gráfico de barras para o processo biológico (figura 31) e para a função molecular 

(figura 32), após terem sido eliminadas da contagem para as funções moleculares de “ion binding”, “molecular function” e 

“peptidase activity” as proteínas que apresentavam outras funções moleculares, com recurso ao Agbase. No total, as proteínas 

encontram-se distribuídas por 37 processos biológicos deferentes, assim como por 30 funções moleculares diferentes. 
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Figura 31 - Distribuição das proteínas microbianas em interação com as humanas selecionadas para DMT2,  de acordo com o processo biológico. 

Em DMT2, contabilizaram-se 37 processos biológicos gerais, com a seguinte distribuição: cell morphogenesis – 2; immune 

system process – 2; carbohydrate metabolic process – 19; generation of precursor metabolites and energy – 6; DNA metabolic 

process – 13; tRNA metabolic process – 14; translation – 18; protein folding – 7; protein complex assembly – 3; cellular protein 

modification process – 14; cellular amino acid metabolic process – 31; lipid metabolic process – 1; transport – 24; response do 

stress – 18; cell cycle – 6; cell adhesion – 6; signal transduction – 2; biological process – 115; catabolic process – 34; biosynthetic 

process – 41; cellular component assembly – 5; cellular nitrogen compound metabolic process – 26; nucleobase-containing 

compound catabolic process – 14; growth – 1; locomotion – 2; homeostatic process – 3; small molecule metabolic process – 28; 
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symbiosis, encompassing mutualism through parasitism - 2; anatomical structure development – 2; cofactor metabolic process – 2; 

chromosome organization – 1; cell division – 6; protein maturation – 2; transmembrane transport – 8; membrane organization – 2; 

cell wall organization or biogenesis – 2; nitrogen cycle metabolic process – 1. 

No caso da DMT2, repete-se a observação que diz respeito à falta de informação na anotação das proteínas microbianas, 

para o processo biológico geral “biological process”, com uma contabilização de 115 proteínas mesmo depois da desambiguação 

. 



54 

 

 

Figura 32 - Distribuição das proteínas microbianas em interação com as humanas selecionadas para DMT2,  de acordo com a função molecular. 

Em DMT2, contabilizaram-se 30 funções moleculares gerais, com a seguinte distribuição, após desambiguação no 

respeitante às funções de “ion binding”, “molecular function” e “peptidase activity”: protein binding transcription factor activity – 4; 

nucleic acid binding transcription factor activity – 5; molecular function – 29; DNA binding – 16; RNA binding – 6; GTPase activity – 

4; helicase activity – 7; nuclease activity – 3; structural molecule activity – 2; cytoskeletal protein binding – 2; translation factor 

acivity, nucleic acid binding – 4; methyltransferase activity – 3; peptidase activity – 1; lipid binding – 1; protein transporter activity – 
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2; kinase activity – 5; oxidoreductase activity – 4; transferase activity, transferring acyl groups – 2; transferase activity, transferring 

glycosyl groups – 3; nucleotidyltransferase activity – 3; hydrolase activity, acting on glycosyl bonds – 7; hydrolase activity, acting on 

carbon-nitrogen (but not peptide) bonds – 8; lyase activity – 5; isomerase activity – 10; ligase activity – 16; ATPase activity – 7; 

transmembrane transporter activity – 7; enzyme regulator activity – 1; ion binding – 0; unfolded protein binding – 3. 

Também de referir que a função molecular “molecular function”, uma categoria genérica com uma contabilização de 29 

proteínas, recebe o mesmo tipo de interpretação já feita para para outros casos, no que se refere à falta de informação na 

anotação das proteínas microbianas. 

 

Após a aplicação dos critérios de seleção das proteínas microbianas, com base nos processos biológicos em que 

intervinham, obtiveram-se 6 proteínas interatuantes com a proteína humana selecionada para DMT1 e 33 proteínas interatuantes 

com as 16 proteínas humanas selecionadas para DMT2.
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4.5 Interações 
 

De entre as proteínas humanas e microbianas selecionadas, obtiveram-

se, então, os pares de interações apresentados na tabela 4 para DMT1, e na 

tabela 5 para DMT2. 

 

Tabela 4 – Pares de PPIs com o código UniProt e o nome  de cada proteína. 

DMT1 

Proteína Humana  Proteína Microbiana  

Código UniProt  Nome Código UniProt  Nome 

P01584 

 

Interleukin-1 beta  C9R667 

 

Formate acetyltransferase 

P01584 

 

Interleukin-1 beta  C7NCD2 

 

Formate acetyltransferase 

(EC 2.3.1.54) 

P01584 

 

Interleukin-1 beta  P64222 

 

Aminomethyltransferase 

(EC 2.1.2.10) 

P01584 

 

Interleukin-1 beta  Q56063 

 

2-methylcitrate synthase 

(EC 2.3.3.5) 

P01584 

 

Interleukin-1 beta  Q7CQU1 

 

Pyruvate formate lyase I, 

induced anaerobically (EC 

2.3.1.54) 

P01584 

 

Interleukin-1 beta  I6L8Y7 

 

Putative trehalose-6-

phosphate hydrolase TreA 

 

 

 

 

Tabela 5 – Pares de PPIs com o código UniProt e o nome  de cada proteína. 

DMT2 

Proteína Humana  Proteína Microbiana  

Código 

UniProt 

Nome Código UniProt  Nome 

P61160 Actin-related protein 2  Q9F2Q3 Enolase 1 (EC 4.2.1.11)  

O60218 

 

Aldo-keto reductase 

family 1 member B10 

Q03174 

 

Fructan beta-

fructosidase (EC 
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(EC 1.1.1.-) 3.2.1.80) 

O60218 Aldo-keto reductase 

family 1 member B10 

(EC 1.1.1.-) 

P49331 Glucosyltransferase-S 

(GTF-S) (EC 2.4.1.5) 

O60218 

 

Aldo-keto reductase 

family 1 member B10 

(EC 1.1.1.-) 

Q9F2Q3 

 

Enolase 1 (EC 4.2.1.11)  

 

P01009 

 

Alpha-1-antitrypsin  Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

P01009 Alpha-1-antitrypsin  P49331 Glucosyltransferase-S 

P04114 

 

Apolipoprotein B-100 Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

P04114 

 

Apolipoprotein B-100 P49331 

 

Glucosyltransferase-S 

(GTF-S) (EC 2.4.1.5)  

P04114 

 

Apolipoprotein B-100 

(Apo B-100) 

P58099 

 

C5a peptidase (EC 

3.4.21.110) 

P10645 

 

Chromogranin-A Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

P10645 

 

Chromogranin-A Q97QP7 

 

Immunoglobulin A1 

protease (IgA1 

protease) (EC 

3.4.24.13)  

P10645 Chromogranin-A Q9F2Q3 Enolase 1 (EC 4.2.1.11) 

P13671 Complement 

component C6 

Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

Q99102 

 

Mucin-4 Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

P05164 

 

Myeloperoxidase 

(MPO) (EC 1.11.2.2) 

Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

P05164 Myeloperoxidase P49331 Glucosyltransferase-S 
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 (MPO) (EC 1.11.2.2)  (GTF-S) (EC 2.4.1.5)  

P05164 

 

Myeloperoxidase 

(MPO) (EC 1.11.2.2) 

P58099 

 

C5a peptidase (EC 

3.4.21.110)  

Q09666 

 

Neuroblast 

differentiation-

associated protein 

AHNAK 

Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

Q09666 

 

Neuroblast 

differentiation-

associated protein 

AHNAK 

P49331 

 

Glucosyltransferase-S 

(GTF-S) (EC 2.4.1.5)  

Q09666 

 

Neuroblast 

differentiation-

associated protein 

AHNAK 

P58099 

 

C5a peptidase (EC 

3.4.21.110) 

P00558 

 

Phosphoglycerate 

kinase 1 (EC 2.7.2.3) 

Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

Q5TCI8 

 

Prelamin-A/C 

 

Q03174 

 

Fructan beta-

fructosidase (EC 

3.2.1.80) 

P67936 

 

Tropomyosin alpha-4 

chain 

Q9F2Q3 Enolase 1 (EC 4.2.1.11) 

 

 

Nas interações apresentadas, várias são as proteínas, nomeadamente de 

origem humana, que intervêm em processos biológicos do sistema imunitário, 

que constituem um dos grandes grupos de processos afetados em pacientes 

portadores de DM, tal como referido na introdução. 

 

No que diz respeito à DMT1, e como se pode verificar, apenas uma 

proteína humana foi selecionada, de acordo com os critérios apresentados. A 

interleucina-1 beta (P01584) é uma proteína que intervém ao nível da resposta 

inflamatória, identificada como um pirógeno endógeno, sendo a sua produção 

aumentada em macrófagos ativados. Apresenta como funções  a estimulação 
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da proliferação de timócitos, ao induzir a libertação de interleucina-2 (IL-2), a 

maturação e proliferação de linfócitos B, e a atividade do fator de crescimento 

dos fibroblastos. Estimula também a libertação de prostaglandinas e 

colagenase das células sinoviais. É também importante referir que é uma 

proteína secretada pelas células, encontrando-se disponível em localizações 

extracelulares, para interação com outras proteínas (50). 

Com esta proteína humana interage a proteína microbiana 

aminometiltransferase (P64222). Esta é sintetizada por Salmonella 

typhimurium, uma bactéria patogénica gram-negativa, encontrada 

principalmente ao nível do lúmen intestinal. Uma das funções da 

aminometiltransferase, que é um componente do glycine cleavage system 

termed T-protein, passa por catalizar de forma reversível a degradação do 

grupo aminometil da glicina ligado ao cofator lipoato da proteína-H, resultando 

na produção de amónia e 5,10-metilenetetrahidrofolato, na presença de 

tetrahidrofolato. Assim sendo, participa no sistema de clivagem da glicina, 

catalizando a degradação deste aminoácido (51, 52). 

A interleucina-1 beta apresenta glicina em domínios da sua estrutura que, 

por assumirem uma posição mais superficial, se encontram disponíveis para 

receberem modificações, na interação com outras proteínas. Sendo estes 

domínios funcionais para a proteína em causa, é possível que a 

aminometiltransferase, ao interagir com a interleucina-1 beta, provoque a 

clivagem dos aminoácidos glicina pertencentes aos domínios funcionais, 

comprometendo desta forma toda a atuação desta proteína. 

 

No que diz respeito à DMT2, a proteína humana mieloperoxidase 

(P05164) trata-se de uma enzima da família das peroxidases que faz parte do 

sistema do sistema dos leucócitos polimorfonucleares (PMNs), sendo mais 

abundantemente expressa em granulócitos de neutrófilos. É uma proteína 

lisossomal armazenada ao nível de grânulos azurofílicos dos neutrófilos(53). É 

responsável pela atividade microbicida contra um amplo espectro de 

organismos, ao produzir ácido hipoclorídrico (HOCl), a partir de peróxido de 

hidrogénio (H2O2) e do anião cloro (Cl-), aquando o burst oxidativo dos 

neutrófilos. Além disso, oxida a tirosina em radical tirosil, usando o peróxido de 

hidrogénio como agente oxidante. Tanto o ácido hopoclorídrico como o radical 
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tirosil são citotóxicos, sendo utilizados pelos neutrófilos contra bactérias e 

outros agentes patogénicos (54). 

Esta proteína interage com a proteína microbiana C5a peptidase 

(P58099). Esta trata-se de um fator de virulência de S. pyogenes, que cliva 

especificamente a quimiocina C5a na ligação '68-Lys-|-Asp-69', junto ao seu 

terminal C, destruindo a sua capacidade como quimiocina (55), sendo que, por 

via deste mecanismo, a ação desta proteína já se encontra descrita como 

impeditiva da resposta a infeções por parte do hospedeiro (56).  

A proteína mieloperoxidase, como já foi referido, tem uma localização 

lisossomal, sendo que tal torna a probabilidade da interação ocorrer entre dois 

organismos bastante baixa. No entanto, existem bastantes relatos da 

capacidade da bactéria S. pyogenes em invadir as células epiteliais do 

hospedeiro humano (57). Assim sendo, existe a possibilidade da bactéria ser 

internalizada e neutralizar esta proteína humana de defesa. 

 

Explanadas estas duas interações com potenciais consequências ao nível 

da resposta imunitária em pacientes diabéticos, importa referir que as restantes 

interações são apresentadas como hipóteses a considerar em estudos futuros. 
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5 Conclusão 

 

A patologia diabética é uma das doenças sistémicas crónicas com maior 

prevalência nos países desenvolvidos. Não tendo sido possível, ainda, 

desenvolver uma cura para tal patologia, importa desenvolver métodos de 

diagnóstico precoce da mesma, permitindo atuar na prevenção das 

complicações a ela associadas. 

No presente trabalho, realizou-se um tratamento bioinformático da 

informação de proteómica disponível, até ao momento, no OralCard, e 

apresentada pelo algoritmo OralInt em termos de PPIs interespecíficas.  

A metodologia descrita permitiu chegar a um total de 6 interações para 

DMT1 e a 24 interações para DMT2, entre proteínas com relevância no quadro 

da fisiopatologia de ambas as doenças. 

De entre estas interações, destacam-se as interação, em DMT1, entre a 

proteína interleucina-1 beta humana e a aminometriltransferase da bactéria 

Salmonella typhimurium, e em DMT2 entre a proteína humana mieloperoxidase 

e a proteína C5a peroxidase da bactéria S. pyogenes.  

É de salientar que o algoritmo OralInt apresenta como limitação o facto de 

construir os pares de PPIs com base na informação importada da ferramenta 

OralCard, sendo que esta disponibiliza uma quantidade limitada de informação 

de proteómica, restringida aos artigos revistos. Desta forma, e uma vez que o 

próprio algoritmo tem apenas como base para a construção dos pares de 

interações a estrutura molecular das proteínas importadas e os seus domínios 

funcionais, os pares de interações carecem de uma fundamentação mais 

fisiológica na sua produção. 

Assim sendo, tanto as duas interações detalhadas em termos funcionais, 

como as restantes apresentadas, são apresentadas como hipóteses para 

validação em estudos futuros, conducentes a uma compreensão da 

fisiopatologia da Diabetes Mellitus mais completa. 

O resultado da confirmação destas interações poderá auxiliar no 

desenvolvimento de métodos terapêuticos target-directed, intervindo no sentido 
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da prevenção da ocorrência de interações que possam ter implicações 

negativas no desenvolvimento das complicações provocadas pela DM. 
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7 Anexos 

 

 

Tabela 1. Tabela resultante da anotação manual dos microrganismos alterados 
em DM, a partir da bibliografia. 
 
Este anexo encontra-se em formato digital (CD-R anexado). 
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NCBI Taxon 
ID

Organism Name Domain All Body Subsites Health
Disease  (OMIM ID or 
Diseases Database)

Disease  (MeSH ID)
Type of 
Diabetes

Regulation Age group Gender* Social Habits*
Exclusion 
Criteria

Methods of 
Sampling**

Methods of 
Analysis***
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714 A. actinomycetemcomitans Bacteria periodontal pockets ≥ 5 mm x 170650 and 125853 68003924 and 68055119 2 -1,25 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

837 Porphyromonas gingivalis Bacteria periodontal pockets ≥ 5 mm x 170650 and 125853 68003924 and 68055119 2 1,00 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

28112 Tannerella  forsythia Bacteria periodontal pockets ≥ 5 mm x 170650 and 125853 68003924 and 68055119 2 -2,00 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5476 Candida albicans Eukaryota periodontal pockets ≥ 5 mm x 170650 and 125853 68003924 and 68055119 2 2,25 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

42374 Candida dubliniensis Eukaryota periodontal pockets ≥ 5 mm x 170650 and 125853 68003924 and 68055119 2 2,75 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5478 Candida glabrata Eukaryota periodontal pockets ≥ 5 mm 170650 and 125853 68003924 and 68055119 2 0,00 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5482 Candida tropicalis Eukaryota periodontal pockets ≥ 5 mm 170650 and 125853 68003924 and 68055119 2 0,00 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

714 A. actinomycetemcomitans Bacteria furcation sites (molars) x 170650 and 125853 68003924 and 68055119 2 -1,25 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

837 Porphyromonas gingivalis Bacteria furcation sites (molars) x 170650 and 125853 68003924 and 68055119 2 1,25 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

28112 Tannerella  forsythia Bacteria furcation sites (molars) x 170650 and 125853 68003924 and 68055119 2 -2,50 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5476 Candida albicans Eukaryota furcation sites (molars) x 170650 and 125853 68003924 and 68055119 2 2,50 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

42374 Candida dubliniensis Eukaryota furcation sites (molars) x 170650 and 125853 68003924 and 68055119 2 4,95 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5478 Candida glabrata Eukaryota furcation sites (molars) 170650 and 125853 68003924 and 68055119 2 0 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5482 Candida tropicalis Eukaryota furcation sites (molars) 170650 and 125853 68003924 and 68055119 2 0 31-68 __ Non smokers Exclusion criteria included the use of antibiotics and periodontal treatment over the previous 6 months, pregnancy, smoking, systemic disease, immunodepression, use of a partial and/or total prosthesis, orthodontic apparatus or any medication that could affect the periodontium.DNA was extracted using a protocol described originally by Doyle and Doyle27 with some modifications,28 and quantified in a spectrophotometer at 260 nm (Genesys 10UV, Rochester, NY, USA), in order to obtain a standard concentration of 100 ng/mL and stored at  20 8C for subsequent PCR reactionsPCR with specific primers for A. actinomycetemcomitans, P. gingivalis, T. forsythia, C. albicans, C. dubliniensis, C. glabrata and C. tropicalisMicrobiology 21529777

5476 Candida Albicans Eukaryota periodontal pockets ≥ 5 mm x 170650 and 125853 68003924 and 68055119 2 31-68 __ Exclusion criteria were; use of antibiotics and periodontal treatment during the previous 6 months, pregnancy, smoking, systemic disease, immunosuppression, clinical manifestation of oral candidosis, the use of partial and/or total prosthesis, the use of an orthodontic apparatus or treatment with any medication that could interfere with the periodontium or the response to periodontal therapy.After clinical measurements, the supragingival biofilm was removed with sterile gauze and subgingival samples were taken from periodontal pockets in each subject using a sterile periodontal curette.PCR (Polymerase Chain Reaction)Microbiology 21671830

1309 Mutans streptococci >20 CFU/1.5 cm2 Bacteria whole saliva 125853 68003924 2 1,29 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.All subjects were examined for the numberOral rinse techniqueMicrobiology 17488443

Lactobacilli >10 CFU/1.5 cm2 whole saliva 125853 68003924 2 1,63 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.All subjects were examined for the numberOral rinse techniqueMicrobiology 17488443

Yeasts ‡1 CFU/ml of oral rinse Eukaryota whole saliva 125853 68003924 2 1,19 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.All subjects were examined for the numberOral rinse techniqueMicrobiology 17488443

837 Porphyromonas gingivalis Bacteria supragengival plaque x 125853 68003924 2 1,09 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

28112 Tannerella forsythia Bacteria supragengival plaque x 125853 68003924 2 -1,01 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

714 Actinobacilus actinomycetemcomitans Bacteria supragengival plaque x 125853 68003924 2 -1,02 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

851 Fusobacterium nucleatum Bacteria supragengival plaque x 125853 68003924 2 1,07 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

158 Treponema denticola Bacteria supragengival plaque x 125853 68003924 2 1,37 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

203 Campylobacter rectus Bacteria supragengival plaque x 125853 68003924 2 1,91 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

135083 Selemonas noxia Bacteria supragengival plaque x 125853 68003924 2 1,01 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

29466 Veillonella parvula Bacteria supragengival plaque x 125853 68003924 2 1,17 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

1305 Streptococcus sanguinis Bacteria supragengival plaque x 125853 68003924 2 1,13 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

28131 Prevotella intermedia Bacteria supragengival plaque x 125853 68003924 2 1,58 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

28133 Prevotella nigrescens Bacteria supragengival plaque x 125853 68003924 2 1,79 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

539 Eikenella corrodens Bacteria supragengival plaque x 125853 68003924 2 -1,16 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

1338 Streptococcus intermedius Bacteria supragengival plaque x 125853 68003924 2 1,23 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

1303 Streptococcus oralis Bacteria supragengival plaque x 125853 68003924 2 1,52 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

1309 Streptococcus mutans Bacteria supragengival plaque x 125853 68003924 2 1,16 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

1655 Actinomyces naeslundii Bacteria supragengival plaque x 125853 68003924 2 1,05 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

1579 Lactobacillus acidophilus Bacteria supragengival plaque x 125853 68003924 2 2,33 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A toothbrush method was used to take supragingival plaque from all subjects (23). Supragingival plaque on buccal and lingual surfaces of all remaining teeth wasSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443 In supragingival plaque samples, bacteria

837 Porphyromonas gingivalis Bacteria Subgengival plaque x 125853 68003924 2 1,88 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

28112 Tannerella forsythia Bacteria Subgengival plaque x 125853 68003924 2 1,50 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

714 Actinobacilus actinomycetemcomitans Bacteria Subgengival plaque x 125853 68003924 2 1,07 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

851 Fusobacterium nucleatum Bacteria Subgengival plaque x 125853 68003924 2 1,42 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

158 Treponema denticola Bacteria Subgengival plaque x 125853 68003924 2 1,47 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

203 Campylobacter rectus Bacteria Subgengival plaque x 125853 68003924 2 1,28 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

135083 Selemonas noxia Bacteria Subgengival plaque x 125853 68003924 2 1,38 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

29466 Veillonella parvula Bacteria Subgengival plaque x 125853 68003924 2 1,79 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

1305 Streptococcus sanguinis Bacteria Subgengival plaque x 125853 68003924 2 -1,27 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

28131 Prevotella intermedia Bacteria Subgengival plaque x 125853 68003924 2 1,43 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

28133 Prevotella nigrescens Bacteria Subgengival plaque x 125853 68003924 2 1,29 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

539 Eikenella corrodens Bacteria Subgengival plaque x 125853 68003924 2 1,33 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

1338 Streptococcus intermedius Bacteria Subgengival plaque x 125853 68003924 2 -2,00 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

1303 Streptococcus oralis Bacteria Subgengival plaque x 125853 68003924 2 1,25 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

1309 Streptococcus mutans Bacteria Subgengival plaque x 125853 68003924 2 2,55 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

1655 Actinomyces naeslundii Bacteria Subgengival plaque x 125853 68003924 2 1,44 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

1579 Lactobacillus acidophilus Bacteria Subgengival plaque x 125853 68003924 2 7,00 53-56 MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.A tooth site with a periodontal pocket depth ≥4 mm was selected in each subject classified as having periodontal diseaseSupragingival and subgingival plaque samples were analysed using the checkerboard DNA–DNA hybridization methodMicrobiology 17488443

5475 Candida (carriage) Eukaryota whole saliva x 125853 68003924 2 aumentada ___ MF Individuals were excluded from the study in either groups if they had received any antibiotic / steroid therapy or had been using antiseptic mouthwashes or denture wearers. The diabetic subjects who had received both oral anti-diabetic therapy and insulin are also excluded from the study.Saliva samples were collected in the morning hours between 9am to 1pm andCulture (The growth of Candida wasMicrobiology 16190127 remeter para a tabela 1 da página 2

5476 Candida albicans Eukaryota whole saliva x 125853 68003924 2 Clinical and salivary parameters of periodontal inflammacon (BOP and IgG (μg)/mg45-64 MF Smokers and Non-smokers "Smokers" were defined as individuals smoking at leastParccipants were instructed to refrain from eacng andPCR Microbiology 19435501 Foram copiadas as conclusões do artigo
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837 Porphyromonas gingivalis Subgingival plaque x 170650 and 125853 68003924 and 68055119 2 11,31 30-60 MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897

851 Fusubacterium nucleatum Subgingival plaque x 170650 and 125853 68003924 and 68055119 2 15,90 30-60 MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897

28112 Tannerella forsythia Subgingival plaque x 170650 and 125853 68003924 and 68055119 2 3,29 30-60 MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897

837 Porphyromonas gingivalis Tongue sample x 170650 and 125853 68003924 and 68055119 2 3,93 30-60 MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897

851 Fusubacterium nucleatum Tongue sample x 170650 and 125853 68003924 and 68055119 2 -1,20 30-60 MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897

28112 Tannerella forsythia Tongue sample x 170650 and 125853 68003924 and 68055119 2 8,53 30-60 MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897

5475 Candida Eukaryota unstimulated sallivary glucose x 125853 68003924 2 1,35 40-60 __ Pacents were asked to have their breakfast and toSaliva sampling for escmacon of colony-formingMicrobiology 20416536

5475 Candida Eukaryota stimulated sallivary glucose x 125853 68003924 2 1,50 40-61 __ Pacents were asked to have their breakfast and toSaliva sampling for escmacon of colony-formingMicrobiology 20416536

5476 C. albicans Eukaryota stimulated saliva x 125853 68003924 2 1,13 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157

5476 Candida stellatoidea Eukaryota stimulated saliva x 125853 68003924 2 -2,03 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157 aparece candida albicans

4952 Candida lipolytica Eukaryota stimulated saliva x 125853 68003924 2 5,00 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157 anamorph

5478 Candida glabrata Eukaryota stimulated saliva x 125853 68003924 2 -3,55 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157

4909 Candida krusei Eukaryota stimulated saliva x 125853 68003924 2 0,00 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157

5480 Candida parapsilosis Eukaryota stimulated saliva x 125853 68003924 2 6,00 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157

5482 Candida tropicalis Eukaryota stimulated saliva x 125853 68003924 2 0,00 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157

4911 Candida kefyr Eukaryota stimulated saliva x 125853 68003924 2 0,00 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157 anamorph: Candida kefyr

5475 Candida spp. (species that could not be differenciated by phenotipic methods)Eukaryota stimulated saliva x 125853 68003924 2 -2,30 37-78 MF For both groups – diabetes and controls – individuals whoScmulated saliva was collected from all individuals for 1 minPCR Microbiology 21183157

5476 Candida albicans oral carriage Eukaryota stimulated saliva x 125853 68003924 2 1,52 54-74 MF The controls did not have any systemic disease except essencal hypertension. AA modified protocol for concentrated rinseAll yeast isolates were biotyped with twoMicrobiology 17893179

714 Aggregatibacter actinomycetemcomitans Bacteria healthy subgingival pockets x 125853 68003924 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

837 Porphyromonas gingivalis Bacteria healthy subgingival pockets x 125853 68003924 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

205 Campylobacter spp. healthy subgingival pockets x 125853 68003924 2 diferença mínima33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

29466 Veillonella parvula Bacteria healthy subgingival pockets x 125853 68003924 2 diferença mínima33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

29317 Actinomyces spp. healthy subgingival pockets x 125853 68003924 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

28133 Prevotella nigrescens Bacteria healthy subgingival pockets x 125853 68003924 2 inexistente em diabéticos e valores baixos em não diabéticos33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

135083 Selemonas noxia Bacteria healthy subgingival pockets x 125853 68003924 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

28131 Prevotella intermedia Bacteria healthy subgingival pockets x 125853 68003924 2 diferença mínima33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

1306 Streptococcus spp. healthy subgingival pockets x 125853 68003924 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

44737 Capnocytophaga spp. healthy subgingival pockets x 125853 68003924 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

68766 Fusobacterium spp. healthy subgingival pockets x 125853 68003924 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

158 Treponema denticola Bacteria healthy subgingival pockets x 125853 68003924 2inexistente em diabéticos e valores baixos em não diabéticos33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

28112 Tannerella forsythia Bacteria healthy subgingival pockets x 125853 68003924 2 inexistente em diabéticos e valores baixos em não diabéticos33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

142586 Eubacterium spp. healthy subgingival pockets x 125853 68003924 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

714 Aggregatibacter actinomycetemcomitans Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

837 Porphyromonas gingivalis Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

205 Campylobacter spp. perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

29466 Veillonella parvula Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 diferença mínima33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

29317 Actinomyces spp. perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

28133 Prevotella nigrescens Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

135083 Selemonas noxia Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

28131 Prevotella intermedia Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

1306 Streptococcus spp. perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

44737 Capnocytophaga spp. perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

68766 Fusobacterium spp. perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

158 Treponema denticola Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

28112 Tannerella forsythia Bacteria perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

142586 Eubacterium spp. perio subgingival pockets x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72 MF Smokers and Non-smokers Examinacon of smoking in this populacon demonstratedIndividual periodonccs (‡6 mm probingFour plaque samples from each subject were analyzedMicrobiology 18380556 As was noted in the subjects with type 2 diabetes, pathogens, such as P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, P. nigrescens, and S. noxia,were significantly more frequent in diseased sites from the non-diabetic subjects with periodontitis. A comparison of the microbial distribution in diseased sites showed that P. gingivalis, Campylobacter spp., and A. actinomycetemcomitans were significantly more frequent (P <0.05) in subjects with type 2 diabetes compared to those without diabetes. os dados da regulação foram preenchidos de acordo com a interpretação dos gráficos do artigo

837 Porphyromonas gingivalis Bacteria Subgingival plaque x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80 MF The criteria used for inclusion inSubgingival plaque samples were obtainedPCR Microbiology 18582336 P. gingivalis has been shown to be the

714 Aggregatibacter actinomycetemcomitans Bacteria Subgingival plaque x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80 MF The criteria used for inclusion inSubgingival plaque samples were obtainedPCR Microbiology 18582336

28112 Tannerella forsthensis Bacteria Subgingival plaque x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80 MF The criteria used for inclusion inSubgingival plaque samples were obtainedPCR Microbiology 18582336

158 Treponema denticola Bacteria Subgingival plaque x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80 MF The criteria used for inclusion inSubgingival plaque samples were obtainedPCR Microbiology 18582336

28131 Prevotella intermedia Bacteria Subgingival plaque x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80 MF The criteria used for inclusion inSubgingival plaque samples were obtainedPCR Microbiology 18582336

5475 Candida Eukaryota Palate and mucosa x 170650 and 125859 68003924 and 68055119 2 2 52-76 MF The pacents with anemia, renal or hepacc insufficiency or thyroid disorders were excluded from the study. The pacents in theSamples were taken byCulture Microbiology 20638146

42374 Candida dubliniensis Eukaryota saliva x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102 Among subjects with poorly controlled diabetes, 53% were positive for C. albicans, 20% for C. glabrata, 6% for C. tropicalis, and 6% for C. parapsilosis. Among well-controlled subjects, 33% were positive for C. albicans and 13% for C. glabrata; none had C. tropicalis or C. parapsilosis. No samples were positive for C. dubliniensis in either group of subjects.

5476 Candida albicans Eukaryota saliva x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102 In this pilot study, C. dubliniensis was not

5478 Candida glabrata Eukaryota saliva x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

5480 Candida parapsilosis Eukaryota saliva x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

42374 Candida dubliniensis Eukaryota periodontally healthy sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102
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5476 Candida albicans Eukaryota periodontally healthy sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

5478 Candida glabrata Eukaryota periodontally healthy sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

5480 Candida parapsilosis Eukaryota periodontally healthy sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

42374 Candida dubliniensis Eukaryota periodontally diseased sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

5476 Candida albicans Eukaryota periodontally diseased sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

5478 Candida glabrata Eukaryota periodontally diseased sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

5480 Candida parapsilosis Eukaryota periodontally diseased sites x 170650 and 125859 68003924 and 68055119 2 35-73 MF Non-smokers Subjects were excluded ifMicrobial samplesCulture Microbiology 21044102

714 A. actinomycetemcomitans Bacteria subgingival pockets x 125853 68003924 2 -1,09387 49-70 MF Each completed a quesconnaire concerning medical, dental, and smoking histories and was excluded if ancbioccs, corccosteroids,and/or non-steroidal anc-inflammatory drugs had been used during the previous 3 weeks. None of the subjects showed evidence of current acute illness, including clinically significant infeccous diseases, or had received professional periodontal treatment during the 6-month period prior to the study. Subjects were included only if they had ‡10 funcconal teeth.Bacterial samples were collected from subgingival pocketsPCR Microbiology 16579698

28131 Prevotella intermedia Bacteria subgingival pockets x 125853 68003924 2 -1,09387 49-70 MF Each completed a quesconnaire concerning medical, dental, and smoking histories and was excluded if ancbioccs, corccosteroids,and/or non-steroidal anc-inflammatory drugs had been used during the previous 3 weeks. None of the subjects showed evidence of current acute illness, including clinically significant infeccous diseases, or had received professional periodontal treatment during the 6-month period prior to the study. Subjects were included only if they had ‡10 funcconal teeth.Bacterial samples were collected from subgingival pocketsPCR Microbiology 16579698

5475 Candida Eukaryota whole saliva x 125853 68003924 2 These results suggested that xerostomia and hyposalivation were prevalent in patients with type35-88 MF The inclusion criteria were ambulatory patients, age 20 years or older, who had a diagnosis of type 2 DM and were willing to participate in the present study. Patients who refused oral examination, did not provide informed consent, or did not have sufficienct clinical data were excluded form the present study. All the tests were performed from 8 am to 12 noonThe number of colonies of mutans streptococci, Lactobacilli spp., and Candida spp. Was counted under a stereomicroscope. The presence of mutans streptococci and Lactobacilli spp. was also checked by gram staining.Microbiology 19772183

714 A. actinomycetemcomitans Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

837 Porphyromonas gingivalis Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

28112 Tannerella forsythia Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

158 Treponema denticola Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

851 Fusobacterium nucleatum Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

28131 Prevotella intermedia Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

203 Campylobacter rectus Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

33033 Parvimonas micra Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

1161902 Eubacterium nodatum Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 aumentada 18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

539 Eikenella corrodens Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

29466 Veillonella parvula Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

1655 Actinomyces naeslundii Bacteria subgingival plaque x 260950 and 222100 68003922 and 68055113 1 diferença não significativa18-70 MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, PorphyromonaMicrobiology 17092237

28112 Tannerella forsythia Bacteria subgingival plaque 260950 and 222100 68003922 and 68055113 1 and 2não avalia em saúde21-80 MF The exclusion criteria were: no serious medical conditions or transmittable diseases such as, malignant disease; active hepatitis; no treatment with SRP (scaling and root planning) in the 6 months prior to the study; no use of antibiotics within 3 months prior to the study; and female patients not pregnant or nursing. Te study was approved by the Research and Ethics Committee of Sultan Bin Abdulaziz Humanitarian City.After the clinical measurements were recorded, a subgingival plaque sample was taken from each site using separate sterile curettes, and a single vertical stroke. Each sample was immediately placed in a sterile microcentrifuge tube containing 0.5 ml Tris ethylenediamine tetraacetic acid (EDTA [TE]) buffer (10 mM Tris hydrogen chloride [HCl] [pH  7.6], 1 mM EDTA [pH 8.0]). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Bacterial analysis for pathogenic anaerobes: Bf, Aa, Pg and Pi were performed by polymerase chain reaction (PCR). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Microbiology 20844819

714 A. actinomycetemcomitans Bacteria subgingival plaque 260950 and 222100 68003922 and 68055113 1 and 2não avalia em saúde21-80 MF The exclusion criteria were: no serious medical conditions or transmittable diseases such as, malignant disease; active hepatitis; no treatment with SRP (scaling and root planning) in the 6 months prior to the study; no use of antibiotics within 3 months prior to the study; and female patients not pregnant or nursing. Te study was approved by the Research and Ethics Committee of Sultan Bin Abdulaziz Humanitarian City.After the clinical measurements were recorded, a subgingival plaque sample was taken from each site using separate sterile curettes, and a single vertical stroke. Each sample was immediately placed in a sterile microcentrifuge tube containing 0.5 ml Tris ethylenediamine tetraacetic acid (EDTA [TE]) buffer (10 mM Tris hydrogen chloride [HCl] [pH  7.6], 1 mM EDTA [pH 8.0]). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Bacterial analysis for pathogenic anaerobes: Bf, Aa, Pg and Pi were performed by polymerase chain reaction (PCR). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Microbiology 20844819

837 Porphyromonas gingivalis Bacteria subgingival plaque 260950 and 222100 68003922 and 68055113 1 and 2não avalia em saúde21-80 MF The exclusion criteria were: no serious medical conditions or transmittable diseases such as, malignant disease; active hepatitis; no treatment with SRP (scaling and root planning) in the 6 months prior to the study; no use of antibiotics within 3 months prior to the study; and female patients not pregnant or nursing. Te study was approved by the Research and Ethics Committee of Sultan Bin Abdulaziz Humanitarian City.After the clinical measurements were recorded, a subgingival plaque sample was taken from each site using separate sterile curettes, and a single vertical stroke. Each sample was immediately placed in a sterile microcentrifuge tube containing 0.5 ml Tris ethylenediamine tetraacetic acid (EDTA [TE]) buffer (10 mM Tris hydrogen chloride [HCl] [pH  7.6], 1 mM EDTA [pH 8.0]). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Bacterial analysis for pathogenic anaerobes: Bf, Aa, Pg and Pi were performed by polymerase chain reaction (PCR). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Microbiology 20844819

28131 Prevotella intermedia Bacteria subgingival plaque 260950 and 222100 68003922 and 68055113 1 and 2não avalia em saúde21-80 MF The exclusion criteria were: no serious medical conditions or transmittable diseases such as, malignant disease; active hepatitis; no treatment with SRP (scaling and root planning) in the 6 months prior to the study; no use of antibiotics within 3 months prior to the study; and female patients not pregnant or nursing. Te study was approved by the Research and Ethics Committee of Sultan Bin Abdulaziz Humanitarian City.After the clinical measurements were recorded, a subgingival plaque sample was taken from each site using separate sterile curettes, and a single vertical stroke. Each sample was immediately placed in a sterile microcentrifuge tube containing 0.5 ml Tris ethylenediamine tetraacetic acid (EDTA [TE]) buffer (10 mM Tris hydrogen chloride [HCl] [pH  7.6], 1 mM EDTA [pH 8.0]). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Bacterial analysis for pathogenic anaerobes: Bf, Aa, Pg and Pi were performed by polymerase chain reaction (PCR). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Microbiology 20844819

28131 Prevotella intermedia Bacteria root canals with necrotic pulp necrose pulpar/peridontite apical andD003790D003790D003790 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

28133 Prevotella nigrescens Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

28124 Porphyromonas endodontalis Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

837 Porphyromonas gingivalis Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

33033 Parvimonas micra Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

1306 Streptococcus spp. Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

851 Fusobacterium nucleatum Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

28112 Tannerella forsythia Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

35783 Enterococcus spp. Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

158 Treponema denticola Bacteria root canals with necrotic pulp 1 and 2 não avalia em saúde MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557

714 A. actinomycetemcomitans Bacteria subgingival plaque x 125853 and 260950 68003924 and 68055113 2 1,1754386 45-70 MF A total of 1600 adults living in Tainan, Taiwan, were randomly selected to receive a general health examination. Intravenous blood was drawn and analyzed for blood sugar. Ten per cent of these subjects were found to have NIDDM based on the diagnostic criteria of the American Diabetes Association (19). After contact by the physicians in the Department of Family Medicine, 105 of the above NIDDM patients (65.6%) who had not taken antibiotics within the last 3 months agreed to come back for further periodontal evaluation. In addition, 141 non-DM individuals matched by age and sex from the same population were also invited to receive the same evaluation to act as controls.Two plaque samples were taken from the most diseased site and a healthy site from each patient. The most diseased site was defined as the site at which PD was greater than 3 mm and AL had the greatest value among all examined sites in the patient. In the subjects with no site at which AL43 mm, the plaque sample of diseased site was taken from the site with the most severe gingival inflammation (greatest   GI). The healthy site was defined as the site at which PD was less than 3 mm and AL had the smallest value among all examined sites. Before taking the subgingival plaque samples, sterile cotton was used to clean of the supragingival plaque, and then individual sterile Gracey curettes were inserted into the most apical site of pockets to collect the samples. The samples were quickly transferred into a sterile tube containing 200 ml lysis solution (10 mM Tris, 1.0 mM EDTA, 1.0% Triton X-100, pH 7.8), sealed and stored in 770³C.Five microorganisms including A. actinomycetemcomitans (ATCC 33384, serotype C), P. gingivalis (ATCC 33277), E. corrodens (ATCC 23834), T. denticola (ATCC 35405) and C. albicans (ATCC 44858) were obtained from ATCC, cultured in their individual appropriate condition and confirmed by biochemical assay and colony morphology under an anatomic microscope.Microbiology 11246700

837 Porphyromonas gingivalis Bacteria subgingival plaque x 125853 and 260950 68003924 and 68055113 2 1,3875803 45-70 MF A total of 1600 adults living in Tainan, Taiwan, were randomly selected to receive a general health examination. Intravenous blood was drawn and analyzed for blood sugar. Ten per cent of these subjects were found to have NIDDM based on the diagnostic criteria of the American Diabetes Association (19). After contact by the physicians in the Department of Family Medicine, 105 of the above NIDDM patients (65.6%) who had not taken antibiotics within the last 3 months agreed to come back for further periodontal evaluation. In addition, 141 non-DM individuals matched by age and sex from the same population were also invited to receive the same evaluation to act as controls.Two plaque samples were taken from the most diseased site and a healthy site from each patient. The most diseased site was defined as the site at which PD was greater than 3 mm and AL had the greatest value among all examined sites in the patient. In the subjects with no site at which AL43 mm, the plaque sample of diseased site was taken from the site with the most severe gingival inflammation (greatest   GI). The healthy site was defined as the site at which PD was less than 3 mm and AL had the smallest value among all examined sites. Before taking the subgingival plaque samples, sterile cotton was used to clean of the supragingival plaque, and then individual sterile Gracey curettes were inserted into the most apical site of pockets to collect the samples. The samples were quickly transferred into a sterile tube containing 200 ml lysis solution (10 mM Tris, 1.0 mM EDTA, 1.0% Triton X-100, pH 7.8), sealed and stored in 770³C.Five microorganisms including A. actinomycetemcomitans (ATCC 33384, serotype C), P. gingivalis (ATCC 33277), E. corrodens (ATCC 23834), T. denticola (ATCC 35405) and C. albicans (ATCC 44858) were obtained from ATCC, cultured in their individual appropriate condition and confirmed by biochemical assay and colony morphology under an anatomic microscope.Microbiology 11246700

539 Eikenella corrodens Bacteria subgingival plaque x 125853 and 260950 68003924 and 68055113 2 1,086758 45-70 MF A total of 1600 adults living in Tainan, Taiwan, were randomly selected to receive a general health examination. Intravenous blood was drawn and analyzed for blood sugar. Ten per cent of these subjects were found to have NIDDM based on the diagnostic criteria of the American Diabetes Association (19). After contact by the physicians in the Department of Family Medicine, 105 of the above NIDDM patients (65.6%) who had not taken antibiotics within the last 3 months agreed to come back for further periodontal evaluation. In addition, 141 non-DM individuals matched by age and sex from the same population were also invited to receive the same evaluation to act as controls.Two plaque samples were taken from the most diseased site and a healthy site from each patient. The most diseased site was defined as the site at which PD was greater than 3 mm and AL had the greatest value among all examined sites in the patient. In the subjects with no site at which AL43 mm, the plaque sample of diseased site was taken from the site with the most severe gingival inflammation (greatest   GI). The healthy site was defined as the site at which PD was less than 3 mm and AL had the smallest value among all examined sites. Before taking the subgingival plaque samples, sterile cotton was used to clean of the supragingival plaque, and then individual sterile Gracey curettes were inserted into the most apical site of pockets to collect the samples. The samples were quickly transferred into a sterile tube containing 200 ml lysis solution (10 mM Tris, 1.0 mM EDTA, 1.0% Triton X-100, pH 7.8), sealed and stored in 770³C.Five microorganisms including A. actinomycetemcomitans (ATCC 33384, serotype C), P. gingivalis (ATCC 33277), E. corrodens (ATCC 23834), T. denticola (ATCC 35405) and C. albicans (ATCC 44858) were obtained from ATCC, cultured in their individual appropriate condition and confirmed by biochemical assay and colony morphology under an anatomic microscope.Microbiology 11246700

158 Treponema denticola Bacteria subgingival plaque x 125853 and 260950 68003924 and 68055113 2 2,0389105 45-70 MF A total of 1600 adults living in Tainan, Taiwan, were randomly selected to receive a general health examination. Intravenous blood was drawn and analyzed for blood sugar. Ten per cent of these subjects were found to have NIDDM based on the diagnostic criteria of the American Diabetes Association (19). After contact by the physicians in the Department of Family Medicine, 105 of the above NIDDM patients (65.6%) who had not taken antibiotics within the last 3 months agreed to come back for further periodontal evaluation. In addition, 141 non-DM individuals matched by age and sex from the same population were also invited to receive the same evaluation to act as controls.Two plaque samples were taken from the most diseased site and a healthy site from each patient. The most diseased site was defined as the site at which PD was greater than 3 mm and AL had the greatest value among all examined sites in the patient. In the subjects with no site at which AL43 mm, the plaque sample of diseased site was taken from the site with the most severe gingival inflammation (greatest   GI). The healthy site was defined as the site at which PD was less than 3 mm and AL had the smallest value among all examined sites. Before taking the subgingival plaque samples, sterile cotton was used to clean of the supragingival plaque, and then individual sterile Gracey curettes were inserted into the most apical site of pockets to collect the samples. The samples were quickly transferred into a sterile tube containing 200 ml lysis solution (10 mM Tris, 1.0 mM EDTA, 1.0% Triton X-100, pH 7.8), sealed and stored in 770³C.Five microorganisms including A. actinomycetemcomitans (ATCC 33384, serotype C), P. gingivalis (ATCC 33277), E. corrodens (ATCC 23834), T. denticola (ATCC 35405) and C. albicans (ATCC 44858) were obtained from ATCC, cultured in their individual appropriate condition and confirmed by biochemical assay and colony morphology under an anatomic microscope.Microbiology 11246700

5476 Candida albicans Eukaryota subgingival plaque x 125853 and 260950 68003924 and 68055113 2 1,9447514 45-70 MF A total of 1600 adults living in Tainan, Taiwan, were randomly selected to receive a general health examination. Intravenous blood was drawn and analyzed for blood sugar. Ten per cent of these subjects were found to have NIDDM based on the diagnostic criteria of the American Diabetes Association (19). After contact by the physicians in the Department of Family Medicine, 105 of the above NIDDM patients (65.6%) who had not taken antibiotics within the last 3 months agreed to come back for further periodontal evaluation. In addition, 141 non-DM individuals matched by age and sex from the same population were also invited to receive the same evaluation to act as controls.Two plaque samples were taken from the most diseased site and a healthy site from each patient. The most diseased site was defined as the site at which PD was greater than 3 mm and AL had the greatest value among all examined sites in the patient. In the subjects with no site at which AL43 mm, the plaque sample of diseased site was taken from the site with the most severe gingival inflammation (greatest   GI). The healthy site was defined as the site at which PD was less than 3 mm and AL had the smallest value among all examined sites. Before taking the subgingival plaque samples, sterile cotton was used to clean of the supragingival plaque, and then individual sterile Gracey curettes were inserted into the most apical site of pockets to collect the samples. The samples were quickly transferred into a sterile tube containing 200 ml lysis solution (10 mM Tris, 1.0 mM EDTA, 1.0% Triton X-100, pH 7.8), sealed and stored in 770³C.Five microorganisms including A. actinomycetemcomitans (ATCC 33384, serotype C), P. gingivalis (ATCC 33277), E. corrodens (ATCC 23834), T. denticola (ATCC 35405) and C. albicans (ATCC 44858) were obtained from ATCC, cultured in their individual appropriate condition and confirmed by biochemical assay and colony morphology under an anatomic microscope.Microbiology 11246700

28124 Porphyromonas gingivalis Bacteria subgingival plaque 125853 and 260950 68003924 and 68055113 2não avalia em saúde39-67 MF We selected 97 Japanese adults (53 men and 44 women) with type 2 diabetes with or without adult periodontitis according to a protocol approved by the Ethics Committee of Osaka Rosai Hospital. All of the subjects completed questionnaires and were excluded if antibiotics, corticosteroids, and/or non-steroidal drugs had been used during the previous 3 weeks. Subjects   had > 10 functional teeth and had not received professional periodontal treatment during the 6-month period before the study.Bacterial samples were collected from subgingival pocketsBacterial samples were collected from subgingival pockets and analyzed using a PCR method as described previously (13– 15). The target microorganisms were P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, and P. intermedia. P. gingivalis fimA types were also analyzed. Statistical analyses were performed using a t test and X2 test.Microbiology 15677809

714 A. actinomycetemcomitans Bacteria subgingival plaque 125853 and 260950 68003924 and 68055113 2não avalia em saúde39-67 MF We selected 97 Japanese adults (53 men and 44 women) with type 2 diabetes with or without adult periodontitis according to a protocol approved by the Ethics Committee of Osaka Rosai Hospital. All of the subjects completed questionnaires and were excluded if antibiotics, corticosteroids, and/or non-steroidal drugs had been used during the previous 3 weeks. Subjects   had > 10 functional teeth and had not received professional periodontal treatment during the 6-month period before the study.Bacterial samples were collected from subgingival pocketsBacterial samples were collected from subgingival pockets and analyzed using a PCR method as described previously (13– 15). The target microorganisms were P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, and P. intermedia. P. gingivalis fimA types were also analyzed. Statistical analyses were performed using a t test and X2 test.Microbiology 15677809

28112 Tannerella forsythia Bacteria subgingival plaque 125853 and 260950 68003924 and 68055113 2não avalia em saúde39-67 MF We selected 97 Japanese adults (53 men and 44 women) with type 2 diabetes with or without adult periodontitis according to a protocol approved by the Ethics Committee of Osaka Rosai Hospital. All of the subjects completed questionnaires and were excluded if antibiotics, corticosteroids, and/or non-steroidal drugs had been used during the previous 3 weeks. Subjects   had > 10 functional teeth and had not received professional periodontal treatment during the 6-month period before the study.Bacterial samples were collected from subgingival pocketsBacterial samples were collected from subgingival pockets and analyzed using a PCR method as described previously (13– 15). The target microorganisms were P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, and P. intermedia. P. gingivalis fimA types were also analyzed. Statistical analyses were performed using a t test and X2 test.Microbiology 15677809

158 Treponema denticola Bacteria subgingival plaque 125853 and 260950 68003924 and 68055113 2não avalia em saúde39-67 MF We selected 97 Japanese adults (53 men and 44 women) with type 2 diabetes with or without adult periodontitis according to a protocol approved by the Ethics Committee of Osaka Rosai Hospital. All of the subjects completed questionnaires and were excluded if antibiotics, corticosteroids, and/or non-steroidal drugs had been used during the previous 3 weeks. Subjects   had > 10 functional teeth and had not received professional periodontal treatment during the 6-month period before the study.Bacterial samples were collected from subgingival pocketsBacterial samples were collected from subgingival pockets and analyzed using a PCR method as described previously (13– 15). The target microorganisms were P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, and P. intermedia. P. gingivalis fimA types were also analyzed. Statistical analyses were performed using a t test and X2 test.Microbiology 15677809

28131 Prevotella intermedia Bacteria subgingival plaque 125853 and 260950 68003924 and 68055113 2não avalia em saúde39-67 MF We selected 97 Japanese adults (53 men and 44 women) with type 2 diabetes with or without adult periodontitis according to a protocol approved by the Ethics Committee of Osaka Rosai Hospital. All of the subjects completed questionnaires and were excluded if antibiotics, corticosteroids, and/or non-steroidal drugs had been used during the previous 3 weeks. Subjects   had > 10 functional teeth and had not received professional periodontal treatment during the 6-month period before the study.Bacterial samples were collected from subgingival pocketsBacterial samples were collected from subgingival pockets and analyzed using a PCR method as described previously (13– 15). The target microorganisms were P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, and P. intermedia. P. gingivalis fimA types were also analyzed. Statistical analyses were performed using a t test and X2 test.Microbiology 15677809

44742 Desulfovibrio fairfieldensis Bacteria saliva x 222100 and 125853 68003924 and 68003922 1 and 2diferença não significativa8-83 MF Smokers and  Non-smokers The study was approved by the Ethics Committee of the Fluminense Federal University, Rio de Janeiro, Brazil. All subjects were informed about the aim of the study, risk and benefits and a consent form was signed in order to participate. Anamnesis and oral examinations were performed in all patients. The information about systemic diseases were based on anamnesis and confirmed from medical records of each patient. During the bucal examinations, the oral diseases were diagnosed and biopsied if necessary.Saliva samples were collected from 118 patients and inoculated in 2 ml of modified Postgate’s E medium culture.After 28 days of incubation at 30ºC the presence of SRB was identified by the production of sulphide. Of 118 saliva samples collected, 35 were positive for the presence of SRB. Three positive samples were randomly chosen to identify the species of SRB by PCR and sequenced. The three selected samples were identified as Desulfovibrio fairfieldensis, Desulfovibrio desulfuricans and Raoultella ornithinolytica.Microbiology 23638810

876 Desulfovibrio desulfuricans Bacteria saliva x 222100 and 125853 68003924 and 68003922 1 and 2diferença não significativa8-83 MF Smokers and  Non-smokers The study was approved by the Ethics Committee of the Fluminense Federal University, Rio de Janeiro, Brazil. All subjects were informed about the aim of the study, risk and benefits and a consent form was signed in order to participate. Anamnesis and oral examinations were performed in all patients. The information about systemic diseases were based on anamnesis and confirmed from medical records of each patient. During the bucal examinations, the oral diseases were diagnosed and biopsied if necessary.Saliva samples were collected from 118 patients and inoculated in 2 ml of modified Postgate’s E medium culture.After 28 days of incubation at 30ºC the presence of SRB was identified by the production of sulphide. Of 118 saliva samples collected, 35 were positive for the presence of SRB. Three positive samples were randomly chosen to identify the species of SRB by PCR and sequenced. The three selected samples were identified as Desulfovibrio fairfieldensis, Desulfovibrio desulfuricans and Raoultella ornithinolytica.Microbiology 23638810

54291 Raoultella ornithinolytica Bacteria saliva x 222100 and 125853 68003924 and 68003922 1 and 2diferença não significativa8-83 MF Smokers and  Non-smokers The study was approved by the Ethics Committee of the Fluminense Federal University, Rio de Janeiro, Brazil. All subjects were informed about the aim of the study, risk and benefits and a consent form was signed in order to participate. Anamnesis and oral examinations were performed in all patients. The information about systemic diseases were based on anamnesis and confirmed from medical records of each patient. During the bucal examinations, the oral diseases were diagnosed and biopsied if necessary.Saliva samples were collected from 118 patients and inoculated in 2 ml of modified Postgate’s E medium culture.After 28 days of incubation at 30ºC the presence of SRB was identified by the production of sulphide. Of 118 saliva samples collected, 35 were positive for the presence of SRB. Three positive samples were randomly chosen to identify the species of SRB by PCR and sequenced. The three selected samples were identified as Desulfovibrio fairfieldensis, Desulfovibrio desulfuricans and Raoultella ornithinolytica.Microbiology 23638810

143361 Filifactor alocis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 -2,6 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

28124 Porphyromonas gingivalis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 -4,5 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

51123 Eubacterium saphenum Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

28037 Streptococcus mitis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

Synergistetes [G-3] sp.|Oral Taxon 360|Clone BH017Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

Peptostreptococcaceae [XI][G-4] sp.|Oral Taxon 369|Clone MCE10_174Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 -1,5 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

28124 Porphyromonas endodontalis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 1 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

851 Fusobacterium nucleatum Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 2 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

29466 Veillonella parvula Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

39778 Veillonella dispar Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

539 Eikenella corrodens Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

2047 Rothia dentocariosa Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 7 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

28112 Tannerella forsythia Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 -2,25 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

1017 Capnocytophaga gingivalis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 3 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

33033 Parvimonas micra Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 1,5 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

5476 Candida albicans Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1,1176471 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026

5482 Candida tropicalis Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1,2857143 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026
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28124 Porphyromonas endodontalis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 1 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

851 Fusobacterium nucleatum Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 2 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

29466 Veillonella parvula Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

39778 Veillonella dispar Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

539 Eikenella corrodens Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 0 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

2047 Rothia dentocariosa Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 7 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

28112 Tannerella forsythia Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 -2,25 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

1017 Capnocytophaga gingivalis Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 3 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

33033 Parvimonas micra Bacteria subgingival biofilm x 125853 and 260950 68003924 and 68055113 2 1,5 40-63 MF Patients were excluded if they were pregnant or lactating, required antimicrobial premedication in order to complete the periodontal examination, were suffering from any other systemic diseases (e.g. cardio vascular, pulmonary, liver or cerebral diseases), had received antimicrobial treatment in the previous 3 mo, were taking long-term anti-inflammatory drugs and/or had received a course of periodontal treatment within the last 6 mo.After a full-mouth examination, five noncontiguous pockets that presented a probing pocket depth of > 5 mm, a clinical attachment level of > 6 mm and bleeding on probing were randomly chosen. For all potential sites with these characteristics, a paper code was generated and placed in an opaque envelope. Afterward, through a paper draw, five sites were selected to undergo subgingival biofilm sampling and analysis. In order to avoid any bias, all teeth that presented furcation lesions, endodontic pathology and/or extensive crown destruction were excluded   from the draw. Following careful removal of the supragingival biofilm, the areas were washed with a water spray, isolated with cotton rolls and gently dried. A sterile paper point (#35; Tanari, Manaus, AM, Brazil) was inserted into the bottom of the periodontal pocket for 30 s. The paper points were placed in sterile tubes containing 300 µL of reduced transport fluid. They were then placed separately in plastic tubes containing 0.01 M Tris–EDTA solution, pH 8Clinical parameters were analyzed using the Student’s t-test (for baseline intergroup comparisons).   The sample size was based on previous studies (12,13,22). For microbiological data, a variance-stabilizing transformation described in Shchipkova et al. (22) was used, promoting a normal distribution of the data that was previously tested using the Shapiro–Wilk test.Microbiology 22762355

5476 Candida albicans Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1,1176471 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026

5482 Candida tropicalis Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1,2857143 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026

5478 Candida glabrata Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1,3333333 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026

4909 Candida krusei Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1,6666667 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026

4929 Candida guillermondii Eukaryota palatal impression surface of maxillary denturesx 222100 and 125853 68003924 and 68003922 1 and 2 1 62.8 ± 11.2 MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026
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Tabela 2. Tabeça funcional das proteínas humanas alteradas em DMT1 e 
DMT2. 
 
Este ficheiro encontra-se em formato digital (CD-R anexado). 
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Tabela 3. Tabela de interações final, em DMT1. 
 
Este ficheiro encontra-se em formato digital (CD-R em anexo). 
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UniProt IDName Organism RegulationFunction UniProt ID Name Organism

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5,00 C9R667 Formate acetyltransferase Aggregatibacter actinomycetemcomitans serotype C (strain D11S-1) (Actinobacillus actinomycetemcomitans)

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5,00 C7NCD2 Formate acetyltransferase (EC 2.3.1.54)Leptotrichia buccalis (strain ATCC 14201 / DSM 1135 / JCM 12969 / NCTC 10249)

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5,00 P64222 Aminomethyltransferase (EC 2.1.2.10) (Glycine cleavage system T protein)Salmonella typhimurium (strain LT2 / SGSC1412 / ATCC 700720)aminomethyltransferase activity; cytoplasm; glycine catabolic process; transaminase activity
P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5,00 Q56063 2-methylcitrate synthase (EC 2.3.3.5) (Citrate synthase 2) (Methylcitrate synthase)Salmonella typhimurium (strain LT2 / SGSC1412 / ATCC 700720)propanoate degradation

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5,00 Q7CQU1 Pyruvate formate lyase I, induced anaerobically (EC 2.3.1.54)Salmonella typhimurium (strain LT2 / SGSC1412 / ATCC 700720)carbohydrate metabolic process, lyase

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5,00 I6L8Y7 Putative trehalose-6-phosphate hydrolase TreAStreptococcus mutans serotype c (strain ATCC 700610 / UA159)

P1 P2



75 

 

Tabela 4. Tabela de interações final, em DMT2. 
 
Este ficheiro encontra-se em formato digital (CD-R em anexo). 
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UniProt Name OrganismRegulation Function UniProt Name Organism

P61160 Actin-related protein 2 (Actin-like protein 2)Homo sapiens (Human)3,40 Q9F2Q3 Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

O60218 Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Homo sapiens (Human)-3,30 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

O60218 Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Homo sapiens (Human)-3,30 P49331 Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

O60218 Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Homo sapiens (Human)-3,30 Q9F2Q3 Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

P01009 Alpha-1-antitrypsin (Alpha-1 protease inhibitor) (Alpha-1-antiproteinase) (Serpin A1) [Cleaved into: Short peptide from AAT (SPAAT)]Homo sapiens (Human)3,20 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P01009 Alpha-1-antitrypsin (Alpha-1 protease inhibitor) (Alpha-1-antiproteinase) (Serpin A1) [Cleaved into: Short peptide from AAT (SPAAT)]Homo sapiens (Human)3,20 P49331 Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P04114 Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Homo sapiens (Human)-4,10 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P04114 Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Homo sapiens (Human)-4,10 P49331 Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P04114 Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Homo sapiens (Human)-4,10 P58099 C5a peptidase (EC 3.4.21.110) (SCP) Streptococcus pyogenes serotype M1

P10645 Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]Homo sapiens (Human)9,50 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P10645 Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]Homo sapiens (Human)9,50 Q97QP7 Immunoglobulin A1 protease (IgA1 protease) (EC 3.4.24.13) (IgA-specific zinc metalloproteinase)Streptococcus pneumoniae serotype 4 (strain ATCC BAA-334 / TIGR4)

P10645 Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]Homo sapiens (Human)9,50 Q9F2Q3 Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

P13671 Complement component C6Homo sapiens (Human)4,80 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Q99102 Mucin-4 (MUC-4) (Ascites sialoglycoprotein) (ASGP) (Pancreatic adenocarcinoma mucin) (Testis mucin) (Tracheobronchial mucin) [Cleaved into: Mucin-4 alpha chain (Ascites sialoglycoprotein 1) (ASGP-1); Mucin-4 beta chain (Ascites sialoglycoprotein 2) (ASGP-2)]Homo sapiens (Human)13,17 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P05164 Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]Homo sapiens (Human)3,86 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P05164 Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]Homo sapiens (Human)3,86 P49331 Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P05164 Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]Homo sapiens (Human)3,86 P58099 C5a peptidase (EC 3.4.21.110) (SCP) Streptococcus pyogenes serotype M1

Q09666 Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Homo sapiens (Human)3,10 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Q09666 Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Homo sapiens (Human)3,10 P49331 Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Q09666 Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Homo sapiens (Human)3,10 P58099 C5a peptidase (EC 3.4.21.110) (SCP) Streptococcus pyogenes serotype M1

P00558 Phosphoglycerate kinase 1 (EC 2.7.2.3) (Cell migration-inducing gene 10 protein) (Primer recognition protein 2) (PRP 2)Homo sapiens (Human)-3,20 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Q5TCI8 Prelamin-A/CHomo sapiens (Human)-3,30 Q03174 Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

P67936 Tropomyosin alpha-4 chain (TM30p1) (Tropomyosin-4)Homo sapiens (Human)-3,80 Q9F2Q3 Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

PH PB



NCBI Taxon 

ID
Organism Name Domain All Body Subsites

714 A. actinomycetemcomitans Bacteria periodontal pockets ≥ 5 mm

837 Porphyromonas gingivalis Bacteria periodontal pockets ≥ 5 mm

28112 Tannerella  forsythia Bacteria periodontal pockets ≥ 5 mm

5476 Candida albicans Eukaryota periodontal pockets ≥ 5 mm

42374 Candida dubliniensis Eukaryota periodontal pockets ≥ 5 mm

5478 Candida glabrata Eukaryota periodontal pockets ≥ 5 mm

5482 Candida tropicalis Eukaryota periodontal pockets ≥ 5 mm

714 A. actinomycetemcomitans Bacteria furcation sites (molars)

837 Porphyromonas gingivalis Bacteria furcation sites (molars)

28112 Tannerella  forsythia Bacteria furcation sites (molars)

5476 Candida albicans Eukaryota furcation sites (molars)

42374 Candida dubliniensis Eukaryota furcation sites (molars)

5478 Candida glabrata Eukaryota furcation sites (molars)

5482 Candida tropicalis Eukaryota furcation sites (molars)

5476 Candida Albicans Eukaryota periodontal pockets ≥ 5 mm

1309 Mutans streptococci >20 CFU/1.5 cm2 Bacteria whole saliva

Lactobacilli >10 CFU/1.5 cm2 whole saliva

Yeasts ‡1 CFU/ml of oral rinse Eukaryota whole saliva

837 Porphyromonas gingivalis Bacteria supragengival plaque

28112 Tannerella forsythia Bacteria supragengival plaque

714 Actinobacilus actinomycetemcomitans Bacteria supragengival plaque

851 Fusobacterium nucleatum Bacteria supragengival plaque

158 Treponema denticola Bacteria supragengival plaque

203 Campylobacter rectus Bacteria supragengival plaque

135083 Selemonas noxia Bacteria supragengival plaque

29466 Veillonella parvula Bacteria supragengival plaque

1305 Streptococcus sanguinis Bacteria supragengival plaque

28131 Prevotella intermedia Bacteria supragengival plaque

28133 Prevotella nigrescens Bacteria supragengival plaque

539 Eikenella corrodens Bacteria supragengival plaque

1338 Streptococcus intermedius Bacteria supragengival plaque

1303 Streptococcus oralis Bacteria supragengival plaque

1309 Streptococcus mutans Bacteria supragengival plaque

1655 Actinomyces naeslundii Bacteria supragengival plaque

1579 Lactobacillus acidophilus Bacteria supragengival plaque

837 Porphyromonas gingivalis Bacteria Subgengival plaque 

28112 Tannerella forsythia Bacteria Subgengival plaque 

714 Actinobacilus actinomycetemcomitans Bacteria Subgengival plaque 

851 Fusobacterium nucleatum Bacteria Subgengival plaque 

158 Treponema denticola Bacteria Subgengival plaque 

203 Campylobacter rectus Bacteria Subgengival plaque 

135083 Selemonas noxia Bacteria Subgengival plaque 

29466 Veillonella parvula Bacteria Subgengival plaque 



1305 Streptococcus sanguinis Bacteria Subgengival plaque 

28131 Prevotella intermedia Bacteria Subgengival plaque 

28133 Prevotella nigrescens Bacteria Subgengival plaque 

539 Eikenella corrodens Bacteria Subgengival plaque 

1338 Streptococcus intermedius Bacteria Subgengival plaque 

1303 Streptococcus oralis Bacteria Subgengival plaque 

1309 Streptococcus mutans Bacteria Subgengival plaque 

1655 Actinomyces naeslundii Bacteria Subgengival plaque 

1579 Lactobacillus acidophilus Bacteria Subgengival plaque 

5475 Candida (carriage) Eukaryota whole saliva

5476 Candida albicans Eukaryota whole saliva

837 Porphyromonas gingivalis Subgingival plaque 

851 Fusubacterium nucleatum Subgingival plaque 

28112 Tannerella forsythia Subgingival plaque 

837 Porphyromonas gingivalis Tongue sample

851 Fusubacterium nucleatum Tongue sample

28112 Tannerella forsythia Tongue sample

5475 Candida Eukaryota unstimulated sallivary glucose 

5475 Candida Eukaryota stimulated sallivary glucose 

5476 C. albicans Eukaryota stimulated saliva

5476 Candida stellatoidea Eukaryota stimulated saliva

4952 Candida lipolytica Eukaryota stimulated saliva

5478 Candida glabrata Eukaryota stimulated saliva

4909 Candida krusei Eukaryota stimulated saliva

5480 Candida parapsilosis Eukaryota stimulated saliva

5482 Candida tropicalis Eukaryota stimulated saliva

4911 Candida kefyr Eukaryota stimulated saliva

5475 Candida spp. (species that could not be differenciated by phenotipic methods)Eukaryota stimulated saliva

5476 Candida albicans oral carriage Eukaryota stimulated saliva

714 Aggregatibacter actinomycetemcomitans Bacteria healthy subgingival pockets

837 Porphyromonas gingivalis Bacteria healthy subgingival pockets

205 Campylobacter spp. healthy subgingival pockets

29466 Veillonella parvula Bacteria healthy subgingival pockets

29317 Actinomyces spp. healthy subgingival pockets

28133 Prevotella nigrescens Bacteria healthy subgingival pockets

135083 Selemonas noxia Bacteria healthy subgingival pockets

28131 Prevotella intermedia Bacteria healthy subgingival pockets

1306 Streptococcus spp. healthy subgingival pockets

44737 Capnocytophaga spp. healthy subgingival pockets

68766 Fusobacterium spp. healthy subgingival pockets

158 Treponema denticola Bacteria healthy subgingival pockets

28112 Tannerella forsythia Bacteria healthy subgingival pockets

142586 Eubacterium spp. healthy subgingival pockets

714 Aggregatibacter actinomycetemcomitans Bacteria perio subgingival pockets

837 Porphyromonas gingivalis Bacteria perio subgingival pockets

205 Campylobacter spp. perio subgingival pockets



29466 Veillonella parvula Bacteria perio subgingival pockets

29317 Actinomyces spp. perio subgingival pockets

28133 Prevotella nigrescens Bacteria perio subgingival pockets

135083 Selemonas noxia Bacteria perio subgingival pockets

28131 Prevotella intermedia Bacteria perio subgingival pockets

1306 Streptococcus spp. perio subgingival pockets

44737 Capnocytophaga spp. perio subgingival pockets

68766 Fusobacterium spp. perio subgingival pockets

158 Treponema denticola Bacteria perio subgingival pockets

28112 Tannerella forsythia Bacteria perio subgingival pockets

142586 Eubacterium spp. perio subgingival pockets

837 Porphyromonas gingivalis Bacteria Subgingival plaque 

714 Aggregatibacter actinomycetemcomitans Bacteria Subgingival plaque 

28112 Tannerella forsthensis Bacteria Subgingival plaque 

158 Treponema denticola Bacteria Subgingival plaque 

28131 Prevotella intermedia Bacteria Subgingival plaque 

5475 Candida Eukaryota Palate and mucosa

42374 Candida dubliniensis Eukaryota saliva

5476 Candida albicans Eukaryota saliva

5478 Candida glabrata Eukaryota saliva

5480 Candida parapsilosis Eukaryota saliva

42374 Candida dubliniensis Eukaryota periodontally healthy sites 

5476 Candida albicans Eukaryota periodontally healthy sites 

5478 Candida glabrata Eukaryota periodontally healthy sites 

5480 Candida parapsilosis Eukaryota periodontally healthy sites 

42374 Candida dubliniensis Eukaryota periodontally diseased sites

5476 Candida albicans Eukaryota periodontally diseased sites

5478 Candida glabrata Eukaryota periodontally diseased sites

5480 Candida parapsilosis Eukaryota periodontally diseased sites

714 A. actinomycetemcomitans Bacteria subgingival pockets

28131 Prevotella intermedia Bacteria subgingival pockets

5475 Candida Eukaryota whole saliva

714 A. actinomycetemcomitans Bacteria subgingival plaque

837 Porphyromonas gingivalis Bacteria subgingival plaque

28112 Tannerella forsythia Bacteria subgingival plaque

158 Treponema denticola Bacteria subgingival plaque

851 Fusobacterium nucleatum Bacteria subgingival plaque

28131 Prevotella intermedia Bacteria subgingival plaque

203 Campylobacter rectus Bacteria subgingival plaque

33033 Parvimonas micra Bacteria subgingival plaque

1161902 Eubacterium nodatum Bacteria subgingival plaque

539 Eikenella corrodens Bacteria subgingival plaque

29466 Veillonella parvula Bacteria subgingival plaque

1655 Actinomyces naeslundii Bacteria subgingival plaque

28112 Tannerella forsythia Bacteria subgingival plaque



714 A. actinomycetemcomitans Bacteria subgingival plaque

837 Porphyromonas gingivalis Bacteria subgingival plaque

28131 Prevotella intermedia Bacteria subgingival plaque

28131 Prevotella intermedia Bacteria root canals with necrotic pulp

28133 Prevotella nigrescens Bacteria root canals with necrotic pulp

28124 Porphyromonas endodontalis Bacteria root canals with necrotic pulp

837 Porphyromonas gingivalis Bacteria root canals with necrotic pulp

33033 Parvimonas micra Bacteria root canals with necrotic pulp

1306 Streptococcus spp. Bacteria root canals with necrotic pulp

851 Fusobacterium nucleatum Bacteria root canals with necrotic pulp

28112 Tannerella forsythia Bacteria root canals with necrotic pulp

35783 Enterococcus spp. Bacteria root canals with necrotic pulp

158 Treponema denticola Bacteria root canals with necrotic pulp

714 A. actinomycetemcomitans Bacteria subgingival plaque

837 Porphyromonas gingivalis Bacteria subgingival plaque

539 Eikenella corrodens Bacteria subgingival plaque

158 Treponema denticola Bacteria subgingival plaque

5476 Candida albicans Eukaryota subgingival plaque

28124 Porphyromonas gingivalis Bacteria subgingival plaque

714 A. actinomycetemcomitans Bacteria subgingival plaque

28112 Tannerella forsythia Bacteria subgingival plaque

158 Treponema denticola Bacteria subgingival plaque

28131 Prevotella intermedia Bacteria subgingival plaque

44742 Desulfovibrio fairfieldensis Bacteria saliva

876 Desulfovibrio desulfuricans Bacteria saliva

54291 Raoultella ornithinolytica Bacteria saliva

143361 Filifactor alocis Bacteria subgingival biofilm

28124 Porphyromonas gingivalis Bacteria subgingival biofilm

51123 Eubacterium saphenum Bacteria subgingival biofilm

28037 Streptococcus mitis Bacteria subgingival biofilm

Synergistetes [G-3] sp.|Oral Taxon 360|Clone BH017Bacteria subgingival biofilm

Peptostreptococcaceae [XI][G-4] sp.|Oral Taxon 369|Clone MCE10_174Bacteria subgingival biofilm

28124 Porphyromonas endodontalis Bacteria subgingival biofilm

851 Fusobacterium nucleatum Bacteria subgingival biofilm

29466 Veillonella parvula Bacteria subgingival biofilm

39778 Veillonella dispar Bacteria subgingival biofilm

539 Eikenella corrodens Bacteria subgingival biofilm

2047 Rothia dentocariosa Bacteria subgingival biofilm

28112 Tannerella forsythia Bacteria subgingival biofilm

1017 Capnocytophaga gingivalis Bacteria subgingival biofilm

33033 Parvimonas micra Bacteria subgingival biofilm

5476 Candida albicans Eukaryota palatal impression surface of maxillary dentures

5482 Candida tropicalis Eukaryota palatal impression surface of maxillary dentures

5478 Candida glabrata Eukaryota palatal impression surface of maxillary dentures

4909 Candida krusei Eukaryota palatal impression surface of maxillary dentures



4929 Candida guillermondii Eukaryota palatal impression surface of maxillary dentures































































































































































































































































































































































































Health
Disease (OMIM ID or Diseases 

Database)
Disease (MeSH ID)

Type of 

Diabetes
Regulation Age group

x 170650 and 125853 68003924 and 68055119 2 -1.25 31-68

x 170650 and 125853 68003924 and 68055119 2 1.00 31-68

x 170650 and 125853 68003924 and 68055119 2 -2.00 31-68

x 170650 and 125853 68003924 and 68055119 2 2.25 31-68

x 170650 and 125853 68003924 and 68055119 2 2.75 31-68

170650 and 125853 68003924 and 68055119 2 0.00 31-68

170650 and 125853 68003924 and 68055119 2 0.00 31-68

x 170650 and 125853 68003924 and 68055119 2 -1.25 31-68

x 170650 and 125853 68003924 and 68055119 2 1.25 31-68

x 170650 and 125853 68003924 and 68055119 2 -2.50 31-68

x 170650 and 125853 68003924 and 68055119 2 2.50 31-68

x 170650 and 125853 68003924 and 68055119 2 4.95 31-68

170650 and 125853 68003924 and 68055119 2 0 31-68

170650 and 125853 68003924 and 68055119 2 0 31-68

x 170650 and 125853 68003924 and 68055119 2 31-68

125853 68003924 2 1.29 53-56

125853 68003924 2 1.63 53-56

125853 68003924 2 1.19 53-56

x 125853 68003924 2 1.09 53-56

x 125853 68003924 2 -1.01 53-56

x 125853 68003924 2 -1.02 53-56

x 125853 68003924 2 1.07 53-56

x 125853 68003924 2 1.37 53-56

x 125853 68003924 2 1.91 53-56

x 125853 68003924 2 1.01 53-56

x 125853 68003924 2 1.17 53-56

x 125853 68003924 2 1.13 53-56

x 125853 68003924 2 1.58 53-56

x 125853 68003924 2 1.79 53-56

x 125853 68003924 2 -1.16 53-56

x 125853 68003924 2 1.23 53-56

x 125853 68003924 2 1.52 53-56

x 125853 68003924 2 1.16 53-56

x 125853 68003924 2 1.05 53-56

x 125853 68003924 2 2.33 53-56

x 125853 68003924 2 1.88 53-56

x 125853 68003924 2 1.50 53-56

x 125853 68003924 2 1.07 53-56

x 125853 68003924 2 1.42 53-56

x 125853 68003924 2 1.47 53-56

x 125853 68003924 2 1.28 53-56

x 125853 68003924 2 1.38 53-56

x 125853 68003924 2 1.79 53-56



x 125853 68003924 2 -1.27 53-56

x 125853 68003924 2 1.43 53-56

x 125853 68003924 2 1.29 53-56

x 125853 68003924 2 1.33 53-56

x 125853 68003924 2 -2.00 53-56

x 125853 68003924 2 1.25 53-56

x 125853 68003924 2 2.55 53-56

x 125853 68003924 2 1.44 53-56

x 125853 68003924 2 7.00 53-56

x 125853 68003924 2 aumentada ___

x 125853 68003924 2 Clinical and salivary parameters of periodontal inflammation (BOP and IgG (μg)/mg
protein) were higher in type 2 diabetic females with oral C. albicans colonisation compared to males
in the same group.45-64

x 170650 and 125853 68003924 and 68055119 2 11.31 30-60

x 170650 and 125853 68003924 and 68055119 2 15.90 30-60

x 170650 and 125853 68003924 and 68055119 2 3.29 30-60

x 170650 and 125853 68003924 and 68055119 2 3.93 30-60

x 170650 and 125853 68003924 and 68055119 2 -1.20 30-60

x 170650 and 125853 68003924 and 68055119 2 8.53 30-60

x 125853 68003924 2 1.35 40-60

x 125853 68003924 2 1.50 40-61

x 125853 68003924 2 1.13 37-78

x 125853 68003924 2 -2.03 37-78

x 125853 68003924 2 5.00 37-78

x 125853 68003924 2 -3.55 37-78

x 125853 68003924 2 0.00 37-78

x 125853 68003924 2 6.00 37-78

x 125853 68003924 2 0.00 37-78

x 125853 68003924 2 0.00 37-78

x 125853 68003924 2 -2.30 37-78

x 125853 68003924 2 1.52 54-74

x 125853 68003924 2 aumentada 33-72

x 125853 68003924 2 aumentada 33-72

x 125853 68003924 2 diferença mínima33-72

x 125853 68003924 2 diferença mínima33-72

x 125853 68003924 2 diminuida 33-72

x 125853 68003924 2 inexistente em diabéticos e valores baixos em não diabéticos33-72

x 125853 68003924 2 aumentada 33-72

x 125853 68003924 2 diferença mínima33-72

x 125853 68003924 2 diminuida 33-72

x 125853 68003924 2 diminuida 33-72

x 125853 68003924 2 diminuida 33-72

x 125853 68003924 2inexistente em diabéticos e valores baixos em não diabéticos33-72

x 125853 68003924 2 inexistente em diabéticos e valores baixos em não diabéticos33-72

x 125853 68003924 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72



x 170650 and 125859 68003924 and 68055119 2 diferença mínima33-72

x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72

x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72

x 170650 and 125859 68003924 and 68055119 2 diminuida 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 aumentada 33-72

x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80

x 170650 and 125859 68003924 and 68055119 2 no artigo está especificado os valores do controlo 2 semanas, 4 semnas, tres meses, 6 meses e 12 meses - qual considero?41-80
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Analysis***
Type of Study Citation (NCBI ID)
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__ Exclusion criteria were; use of antibiotics and periodontal treatment during the previous 6 months, pregnancy, smoking, systemic disease, immunosuppression, clinical manifestation of oral candidosis, the use of partial and/or total prosthesis, the use of an orthodontic apparatus or treatment with any medication that could interfere with the periodontium or the response to periodontal therapy.After clinical measurements, the supragingival biofilm was removed with sterile gauze and subgingival samples were taken from periodontal pockets in each subject using a sterile periodontal curette.PCR (Polymerase Chain Reaction)Microbiology 21671830

MF Smokers and Non-smokers All participants in this study fulfilled the following inclusion criteria: (a) older than 34 years, (b) to present at least six teeth with crowns, (c) no severe mental or systemic disorder or pregnancy, (d) no sign or symptom of AIDS, and (e) no antibiotic administration during the last 6 months.All subjects were examined for the number
of mutans streptococci and lactobacilli
colonies using the spatula method described
by Kohler and BratthallOral rinse techniqueMicrobiology 17488443
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MF Individuals were excluded from the study in either groups if they had received any antibiotic / steroid therapy or had been using antiseptic mouthwashes or denture wearers. The diabetic subjects who had received both oral anti-diabetic therapy and insulin are also excluded from the study.Saliva samples were collected in the morning hours between 9am to 1pm and
oral rinse was vertex mixed prior to plating.Culture (The growth of Candida was
identified by the smooth, white or creamy coloured
buttery colonies)Microbiology 16190127

MF Smokers and Non-smokers "Smokers" were defined as individuals smoking at least
one cigarette daily for at least six months. Since smoking
and use of antibiotics, non-steroidal anti-inflammatory
drugs and steroids influence inflammation as well as oral
candidal colonisation, the individuals who admitted
these behaviours were excluded from the study. There were no significant differences in age,
race, ethnicity, socioeconomic variables and living standards
among the study population.Participants were instructed to refrain from eating and
drinking at least two hours before collection of yeast samples.
Sampling was performed between 10:00 am and
1:00 pm. To collect the UWS samples, the participants
were seated in a bent forward position on a
comfortable chair and instructed to spit for five continuous
minutes (without swallowing) into a clean plastic
funnel connected to a measuring cylinderPCR Microbiology 19435501

MF Non-smokers Patients suffering from any other systemic diseases, which were known to cause oral malodor, who had received any antibiotic therapy in the last 3 months, who had received any surgical or nonsurgical therapy 6 months prior to the start of the study, pregnant or lactating mothers and smokers, were excluded from the study.Patients were refrained from mouth rinses for a period of 24 h prior to examination and also from drinking and eating 2 h prior to their appointment. Subgingival plaque and tongue samples were collected from 5 to 6 sites with 5-7 mm of pocket depth and from the dorsal surface of the tongue with a wooden spatula, respectively.PCR Microbiology 21891897
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__ Patients were asked to have their breakfast and to
abstain from eating for 2 hours before the sample
collection. All salivary samples were collected 2 hours
after the subject’s breakfast. Unstimulated saliva was
collected using a “spit technique.”Saliva sampling for estimation of colony-forming
units (CFUs) of Candida was performed using the oral
rinse technique.Microbiology 20416536
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MF For both groups – diabetes and controls – individuals whoStimulated saliva was collected from all individuals for 1 min
between 9 and 11 a.m. to prevent circadian rhythm variation
and at least 2 h after the last meal to reduce the effect of diet on
saliva composition.PCR Microbiology 21183157
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MF The controls did not have any systemic disease except essential hypertension. A
self-administered questionnaire was used to collect demographic data
and information on education level, smoking habits and presence of
any medical complications.A modified protocol for concentrated rinse
culture was used to evaluate the overall oral yeast carriageAll yeast isolates were biotyped with two
commercially available biotyping kit systems, API ZYM and API 20C
AUX (bioMe´rieux) (Leung et al., 2000), and a boric acid-resistance
test (Williamson et al., 1987; Tsang et al., 1995).Microbiology 17893179

MF Smokers and Non-smokers Examination of smoking in this population demonstrated
that the cohort included non-diabetic nonsmokers
(N = 20), non-diabetic smokers (N = 4),
diabetic non-smokers (N = 27), and diabetic smokers
(N = 12). We also determined that eight of 18 males
and eight of 45 females were smokers. As reported
in this issue,38 smoking was more prevalent in males;
however, using a multiple regression analysis, it was
unrelated to diabetes, age, the number of teeth present,
and the periodontal indices in males and females.Individual periodontitis (‡6 mm probing
depth and ‡3mmclinical attachment loss) or gingivitis/
healthy (£5mmprobing depth and £1mmclinical
attachment loss) sites were sampled with a modified
1/2 Gracey curet inserted into the base of the pocket
along the long axis of the tooth following removal of
supragingival plaque. The curet was extracted coronally
using an upward motion to obtain as much of
the subgingival plaque as possible in a single stroke.
This strategy was used to collect two samples from
healthy sites and two samples from diseased sites.Four plaque samples from each subject were analyzed
using DNA-DNA hybridization checkerboard
proceduresMicrobiology 18380556
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3. Periodontally healthy sites (pooled
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MF Each completed a questionnaire concerning medical, dental, and smoking histories and was excluded if antibiotics, corticosteroids,and/or non-steroidal anti-inflammatory drugs had been used during the previous 3 weeks. None of the subjects showed evidence of current acute illness, including clinically significant infectious diseases, or had received professional periodontal treatment during the 6-month period prior to the study. Subjects were included only if they had ‡10 functional teeth.Bacterial samples were collected from subgingival pocketsPCR Microbiology 16579698
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MF Smokers and  Non-smokers   Patients with type 1 diabetes were recruited among those attending the Columbia University Naomi Berrie Diabetes Center. Following a preliminary assessment of eligibility at the Center based on the criteria described below, interested patients were referred for further evaluation and informed consent. Neither periodontal status nor level of metabolic control was considered in  the enrolment process. Control subjects were recruited among individuals attending the Columbia University College of Dental Medicine clinics. All control subjects had undergone a physical examination within 1 year before their participation to the study, confirming normal blood glucose levels. Subjects in both groups were at least 18 years old, were on no regular anti-inflammatory medication, and had not received antibiotics for at least 3 months before enrolment. Diabetes duration in the case group was at least 5 years.Subgingival plaque samples were obtained from the mesiolingual surface of each tooth at the two most posterior teeth in each quadrant (eight samples per subject) using sterile curettes.The samples were analysed by checkerboard DNA–DNA hybridization (Socransky et al. 1994) using whole genomic probes from 12 periodontal bacteria including both putative pathogens and health related species (Actinobacillus actinomycetemcomitans, Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola, Fusobacterium nucleatum, Prevotella intermedia, Campylobacter rectus, Micromonas micros, Eubacterium nodatum, Eikenella corrodens, Veillonella parvula, and Actinomyces naeslundii). The sampling technique and the processing of the samples have been described in detail elsewhere (Papapanou et al. 2000).Microbiology 17092237
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MF The exclusion criteria were: no serious medical conditions or transmittable diseases such as, malignant disease; active hepatitis; no treatment with SRP (scaling and root planning) in the 6 months prior to the study; no use of antibiotics within 3 months prior to the study; and female patients not pregnant or nursing. Te study was approved by the Research and Ethics Committee of Sultan Bin Abdulaziz Humanitarian City.After the clinical measurements were recorded, a subgingival plaque sample was taken from each site using separate sterile curettes, and a single vertical stroke. Each sample was immediately placed in a sterile microcentrifuge tube containing 0.5 ml Tris ethylenediamine tetraacetic acid (EDTA [TE]) buffer (10 mM Tris hydrogen chloride [HCl] [pH  7.6], 1 mM EDTA [pH 8.0]). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Bacterial analysis for pathogenic anaerobes: Bf, Aa, Pg and Pi were performed by polymerase chain reaction (PCR). For PCR analysis, 90 ml of vortex-mixed subgingival plaque was added to 10 µl of 10 x lysis bufer (100 mM Tris-HCl pH 8.0, 10 mM EDTA, 10% Triton X-100), and boiled for 5 min, then 5 µl of this lysate was used in each PCR reaction.Microbiology 20844819
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MF All patient-related procedures used in this study conformed to protocols approved by the Institutional Review Board of the University of Connecticut Health Center. The purpose and scope of the study were explained to patients presenting for endodontic treatment for a tooth with pulp necrosis and apical periodontitis. Patients who consented to participate in the study and who had not been treated with antibiotics in the preceding 3 months were included in the study. Patients who indicated that they had diabetes mellitus received a free HbA1c test to determine the degree of their glycemic control. Patients who had no history of diabetes were offered a free fasting blood glucose test to verify that they did not have diabetes.The technique for sample collection was as follows: following isolation of the tooth involved with a rubber dam, the field was disinfected with 30% H2O2 and then 5% tincture of iodine. Caries and/or existing restorations, if present, were removed, and then the cavity was wiped with a sterile cotton pellet slightly wet with 1% buffered NaOCl, with care that it did not seep into the canal. The halogen disinfectants were then inactivated with 5% sodium thiosulfate. The pulp chamber was then accessed with a new sterile bur. If purulence or serous fluid was present in the canal, this was directly sampled with three size fine paper points. Otherwise, sterile saline was deposited in the canal, making sure that it did not overflow. A size 15 to 30 file (depending on the canal size) was used to negotiate the canal to the estimated length. If the canal was very calcified, Gates Glidden burs sizes 2 and 3 were used so that the paper point could penetrate to a depth close to the estimated canal length. Three fine paper pPreviously published primer pairs were selected for specific PCR amplification of 16S rDNAs (or the tuf gene for the genus Enterococcus) of the microorganisms listed in Table 1. Initially, a universal eubacterial primer pair was used to detect DNAs from all bacterial species present in the sample. Subsequently, a PCR mixture with oligonucleotide primers specific for rDNAs was used. At least duplicate experiments were run for each specimen. PCR amplification was performed in a thermal cycler (PE9700 or PE2400; Perkin-Elmer Applied Biosystems, Foster City, Calif.). It was carried out in a volume of 50 µl containing 10 µl of extracted sample DNA or 5 µl of extracted control stock bacterial DNA (see below), 5 µl of 10 X PCR buffer, 0.25 µl of 5 U of Taq DNA polymerase (Eppendorf, Cologne, Germany) per µl or 0.5 µl of HotStar Taq (Qiagen), 1.5 mM MgCl2, 0.2 mM concentrations of each of the four deoxynucleoside triphosphates (Takara, Otsu, Shiga, Japan), and a 0.5 µM concentration (500 ng) of each (sense and antiseMicrobiology 12202557
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MF A total of 1600 adults living in Tainan, Taiwan, were randomly selected to receive a general health examination. Intravenous blood was drawn and analyzed for blood sugar. Ten per cent of these subjects were found to have NIDDM based on the diagnostic criteria of the American Diabetes Association (19). After contact by the physicians in the Department of Family Medicine, 105 of the above NIDDM patients (65.6%) who had not taken antibiotics within the last 3 months agreed to come back for further periodontal evaluation. In addition, 141 non-DM individuals matched by age and sex from the same population were also invited to receive the same evaluation to act as controls.Two plaque samples were taken from the most diseased site and a healthy site from each patient. The most diseased site was defined as the site at which PD was greater than 3 mm and AL had the greatest value among all examined sites in the patient. In the subjects with no site at which AL43 mm, the plaque sample of diseased site was taken from the site with the most severe gingival inflammation (greatest   GI). The healthy site was defined as the site at which PD was less than 3 mm and AL had the smallest value among all examined sites. Before taking the subgingival plaque samples, sterile cotton was used to clean of the supragingival plaque, and then individual sterile Gracey curettes were inserted into the most apical site of pockets to collect the samples. The samples were quickly transferred into a sterile tube containing 200 ml lysis solution (10 mM Tris, 1.0 mM EDTA, 1.0% Triton X-100, pH 7.8), sealed and stored in 770³C.Five microorganisms including A. actinomycetemcomitans (ATCC 33384, serotype C), P. gingivalis (ATCC 33277), E. corrodens (ATCC 23834), T. denticola (ATCC 35405) and C. albicans (ATCC 44858) were obtained from ATCC, cultured in their individual appropriate condition and confirmed by biochemical assay and colony morphology under an anatomic microscope.Microbiology 11246700
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MF We selected 97 Japanese adults (53 men and 44 women) with type 2 diabetes with or without adult periodontitis according to a protocol approved by the Ethics Committee of Osaka Rosai Hospital. All of the subjects completed questionnaires and were excluded if antibiotics, corticosteroids, and/or non-steroidal drugs had been used during the previous 3 weeks. Subjects   had > 10 functional teeth and had not received professional periodontal treatment during the 6-month period before the study.Bacterial samples were collected from subgingival pocketsBacterial samples were collected from subgingival pockets and analyzed using a PCR method as described previously (13– 15). The target microorganisms were P. gingivalis, A. actinomycetemcomitans, T. forsythia, T. denticola, and P. intermedia. P. gingivalis fimA types were also analyzed. Statistical analyses were performed using a t test and X2 test.Microbiology 15677809
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MF Smokers and  Non-smokers The study was approved by the Ethics Committee of the Fluminense Federal University, Rio de Janeiro, Brazil. All subjects were informed about the aim of the study, risk and benefits and a consent form was signed in order to participate. Anamnesis and oral examinations were performed in all patients. The information about systemic diseases were based on anamnesis and confirmed from medical records of each patient. During the bucal examinations, the oral diseases were diagnosed and biopsied if necessary.Saliva samples were collected from 118 patients and inoculated in 2 ml of modified Postgate’s E medium culture.After 28 days of incubation at 30ºC the presence of SRB was identified by the production of sulphide. Of 118 saliva samples collected, 35 were positive for the presence of SRB. Three positive samples were randomly chosen to identify the species of SRB by PCR and sequenced. The three selected samples were identified as Desulfovibrio fairfieldensis, Desulfovibrio desulfuricans and Raoultella ornithinolytica.Microbiology 23638810
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MF All patients in both groups had worn complete dentures for more than one year. No patient in either group had received antibiotics, steroids or immune therapy, or used any antiseptic mouth wash for the 6 months before entering the study. People with complete denture with more than one year fasting blood glucose (FBS) level more than 130 mg/dl (in test group), and people without any diabetic history and FBS less than 110 mg/dl (in control group) were included in this study.  Samples were obtained in the morning when patients fasted by swabbing from the palatal impresssion surface of maxillary dentures, and cultured on sabouraud glucose agar plates.All isolated yeasts were first counted and then identified by subculturing on CHROMagar Candida (CHROMagar, France), performing the germ tube test, hyphae/pseudohyphae and chlamydospores growth as described by Terai and Sandven.15,16 Each isolated colony was known as a colony  forming units on denture in this study as used in reference method.Microbiology 21528026
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In supragingival plaque samples, bacteria
associated with type 2 diabetes mellitus
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P. gingivalis has been shown to be the
most frequently detected microorganism in
periodontal pockets of patients with type 2
DM (20, 23). The present results suggest that the presence
of P. gingivalis is related to changes
in HbA1c values in patients with type 2
DM. In addition, P. gingivalis with type II
fimbriae was only detected in subjects with
increased HbA1c, which suggests the
involvement of type II clones with the
deterioration of glycemic control as well as
periodontal destruction in type 2 DM
patients. P. gingivalis was previously reported
to reinfect or recolonize periodontal
pockets within 6 months after mechanical
debridement (6).

Among subjects with poorly controlled diabetes, 53% were positive for C. albicans, 20% for C. glabrata, 6% for C. tropicalis, and 6% for C. parapsilosis. Among well-controlled subjects, 33% were positive for C. albicans and 13% for C. glabrata; none had C. tropicalis or C. parapsilosis. No samples were positive for C. dubliniensis in either group of subjects.

In this pilot study, C. dubliniensis was not
found in oral samples from subjects with
poorly controlled or well-controlled type
2 diabetes. For other Candida species,
no significant differences were found
between periodontally healthy and
diseased sites. Fluconazole-resistant C.
glabrata was found in 5 of 30 subjects
overall (two well-controlled and three
poorly controlled). Although no clinical
infections were observed, C. glabrata was
found at a higher rate in coexistence
with C. albicans than alone. Clinicians
should be aware of potential oral colonization
with this organism in people
with diabetes and of possible resistance
to treatment with antifungal agents.
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UniprotKB ACP16278 P09228 P01133 P06865 P07686 P01584 P13861

Protein nameBeta-galactosidase (EC 3.2.1.23) (Acid beta-galactosidase) (Lactase) (Elastin receptor 1)Cystatin-SA (Cystatin-2) (Cystatin-S5)Pro-epidermal growth factor (EGF) [Cleaved into: Epidermal growth factor (Urogastrone)]Beta-hexosaminidase subunit alpha (EC 3.2.1.52) (Beta-N-acetylhexosaminidase subunit alpha) (Hexosaminidase subunit A) (N-acetyl-beta-glucosaminidase subunit alpha)Beta-hexosaminidase subunit beta (EC 3.2.1.52) (Beta-N-acetylhexosaminidase subunit beta) (Hexosaminidase subunit B) (Cervical cancer proto-oncogene 7 protein) (HCC-7) (N-acetyl-beta-glucosaminidase subunit beta) [Cleaved into: Beta-hexosaminidase subunit beta chain B; Beta-hexosaminidase subunit beta chain A]Interleukin-1 beta (IL-1 beta) (Catabolin)cAMP-dependent protein kinase type II-alpha regulatory subunit

Protein Quantification-0.27 0.00 -0.30 1.80 1.44 5.00 1.40

Sample Whole Salivax 0 x x x x x

Mucosa 0 0 0 0 0 0 0

SM/SL 0 0 0 0 0 0 0

Biomarker 0 0 0 0 0 0 0

GO_name GO_name2

carbohydrate metabolic processcarbohydrate metabolic process+ +

cellular carbohydrate metabolic process

gluconeogenesis

galactose catabolic process+

glucose metabolic process

glycerol biosynthetic process

glycogen biosynthetic process

glycogen catabolic process

glycogen metabolic process

glycolysis

mannan catabolic process

O-glycan processing

oligosaccharide catabolic process +

pentose biosynthetic process

pentose-phosphate shunt

pentose-phosphate shunt, oxidative branch

polysaccharide catabolic process

positive regulation of hyaluronan biosynthetic process+

protein N-linked glycosylation via asparagine

trehalose biosynthetic process

cell adhesioncalcium-independent cell-matrix adhesion

cell adhesion

cell-cell adhesion

cell-matrix adhesion

focal adhesion assembly

homophilic cell adhesion

leukocyte cell-cell adhesion

leukocyte tethering or rolling

monocyte aggregation +

negative regulation of cell adhesion

negative regulation of cell adhesion involved in substrate-bound cell migration

negative regulation of cell adhesion mediated by integrin

negative regulation of cell-cell adhesion mediated by cadherin

negative regulation of cell-substrate adhesion

negative regulation of heterotypic cell-cell adhesion

platelet aggregation

positive regulation of focal adhesion assembly

positive regulation of heterotypic cell-cell adhesion +

regulation of cell adhesion



regulation of cell-cell adhesion mediated by integrin

substrate adhesion-dependent cell spreading

cell proliferationcell proliferation

endothelial cell proliferation

epithelial cell proliferation involved in salivary gland morphogenesis

inner cell mass cell proliferation

keratinocyte proliferation

negative regulation of cell proliferation +

positive regulation of activated T cell proliferation

positive regulation of cell proliferation+

positive regulation of cerebellar granule cell precursor proliferation+

positive regulation of endothelial cell proliferation

positive regulation of smooth muscle cell proliferation

positive regulation of T cell proliferation +

regulation of cell proliferation

cell-cell signalingcell-cell signaling +

dopamine uptake involved in synaptic transmission

histamine secretion by mast cell

negative regulation of adiponectin secretion +

positive regulation of synaptic transmission

regulation of excitatory postsynaptic membrane potential

regulation of insulin secretion + +

regulation of synaptic plasticity

regulation of synaptic transmission

synaptic transmission

synaptic transmission, dopaminergic

synaptic vesicle to endosome fusion

circulatory system processangiotensin maturation

blood circulation

bundle of His cell to Purkinje myocyte communication

positive regulation of cardiac muscle contraction

regulation of blood pressure

regulation of heart rate by cardiac conduction

regulation of heart rate by hormone

ventricular cardiac muscle cell action potential

extracellular matrix organizationcollagen fibril organization

extracellular fibril organization

extracellular matrix disassembly

extracellular matrix organization

negative regulation of extracellular matrix disassembly

homeostatic processbone resorption

cell redox homeostasis

cellular calcium ion homeostasis +

cellular iron ion homeostasis

cellular response to glucose stimulus



cholesterol homeostasis

cytosolic calcium ion homeostasis

erythrocyte maturation

fatty acid homeostasis

fever generation +

glucose homeostasis

iron ion homeostasis

lymphocyte homeostasis

muscle cell cellular homeostasis

negative regulation of bone resorption

phospholipid homeostasis

photoreceptor cell maintenance

positive regulation of fever generation +

positive regulation of release of sequestered calcium ion into cytosol

regulation of intracellular pH

sequestering of calcium ion

telomere maintenance

triglyceride homeostasis

immune system processactivation of innate immune response

antigen processing and presentation of endogenous peptide antigen via MHC class I

antigen processing and presentation of exogenous antigen

antigen processing and presentation of exogenous peptide antigen via MHC class I

antigen processing and presentation of exogenous peptide antigen via MHC class I, TAP-dependent

antigen processing and presentation of exogenous peptide antigen via MHC class II

antigen processing and presentation of peptide antigen via MHC class I

cellular extravasation

cellular response to interferon-gamma

chronic inflammatory response to antigenic stimulus

complement activation

complement activation, alternative pathway

complement activation, classical pathway

defense response to virus

erythrocyte maturation

Fc-epsilon receptor signaling pathway+

Fc-gamma receptor signaling pathway involved in phagocytosis

germinal center formation

granuloma formation

hemopoiesis

histamine secretion by mast cell

humoral immune response

immune response +

immune system process

induction of bacterial agglutination

innate immune response + +

leukocyte migration +

leukocyte migration involved in inflammatory response

leukocyte tethering or rolling

lymphocyte homeostasis

mononuclear cell migration



MyD88-dependent toll-like receptor signaling pathway

MyD88-independent toll-like receptor signaling pathway

myeloid dendritic cell activation

myeloid dendritic cell activation involved in immune response

natural killer cell degranulation

negative regulation of complement activation, lectin pathway

negative regulation of cytokine secretion involved in immune response

negative regulation of immune response

negative regulation of macrophage chemotaxis

negative regulation of natural killer cell differentiation involved in immune response

neutrophil chemotaxis +

nucleotide-binding oligomerization domain containing signaling pathway

osteoclast differentiation

pattern recognition receptor signaling pathway

positive regulation of activated T cell proliferation

positive regulation of chronic inflammatory response to antigenic stimulus

positive regulation of activation of membrane attack complex

positive regulation of adaptive immune response

positive regulation of antigen processing and presentation of peptide antigen via MHC class II

positive regulation of complement activation

positive regulation of immune response to tumor cell

positive regulation of T cell activation

positive regulation of T cell migration

positive regulation of humoral immune response mediated by circulating immunoglobulin

positive regulation of mononuclear cell migration

positive regulation of osteoclast differentiation

positive regulation of T cell mediated immunity +

positive regulation of T cell proliferation +

regulation of complement activation

regulation of defense response to virus by virus

regulation of immune response

regulation of innate immune response

regulation of interferon-gamma-mediated signaling pathway

regulation of lymphocyte migration

regulation of mast cell degranulation

regulation of T cell differentiation

regulation of T cell migration

regulation of type 2 immune response

regulation of type I interferon-mediated signaling pathway

regulation of immunoglobulin secretion

regulation of osteoclast differentiation

respiratory burst involved in defense response

T cell activation

T cell costimulation

T cell receptor signaling pathway

toll-like receptor 10 signaling pathway

toll-like receptor 2 signaling pathway

toll-like receptor 3 signaling pathway

toll-like receptor 4 signaling pathway

toll-like receptor 5 signaling pathway



toll-like receptor 9 signaling pathway

toll-like receptor signaling pathway

toll-like receptor TLR1:TLR2 signaling pathway

toll-like receptor TLR6:TLR2 signaling pathway

TRIF-dependent toll-like receptor signaling pathway

V(D)J recombination

lipid metabolic processarachidonic acid metabolic process

bile acid metabolic process

cellular lipid metabolic process

cholesterol biosynthetic process

cholesterol metabolic process

fatty acid metabolic process

farnesol catabolic process

ganglioside catabolic process + +

glucocorticoid metabolic process

glycosphingolipid metabolic process+ + +

leukotriene biosynthetic process

leukotriene metabolic process

lipid catabolic process

lipid metabolic process

long-chain fatty acid metabolic process

negative regulation of lipid catabolic process +

negative regulation of lipid metabolic process +

phosphatidylcholine biosynthetic process

phosphatidylcholine metabolic process

phospholipid biosynthetic process +

phospholipid metabolic process

positive regulation of cholesterol esterification

positive regulation of calcidiol 1-monooxygenase activity +

positive regulation of lipid catabolic process +

positive regulation of vitamin D biosynthetic process

regulation of cholesterol biosynthetic process

retinoid metabolic process

retinol metabolic process

sphingolipid metabolic process+ + +

steroid metabolic process

triglyceride catabolic process

triglyceride mobilization

membrane organizationGolgi to plasma membrane protein transport

membrane assembly

negative regulation of mitochondrial fusion

positive regulation of protein insertion into mitochondrial membrane involved in apoptotic signaling pathway

protein import into mitochondrial outer membrane

protein targeting to membrane

protein targeting to plasma membrane

synaptic vesicle to endosome fusion

vesicle fusion



response to stressactivation of innate immune response

activation of signaling protein activity involved in unfolded protein response

acute-phase response

autophagic vacuole assembly

blood coagulation + +

blood coagulation, intrinsic pathway

cellular hyperosmotic salinity response

cellular response to DNA damage stimulus

cellular response to hydrogen peroxide

cellular response to hypoxia

cellular response to interferon-gamma

cellular response to oxidative stress

cellular response to reactive oxygen species

cellular response to starvation

chronic inflammatory response to antigenic stimulus

defense response

defense response to bacterium

defense response to fungus

defense response to Gram-positive bacterium

defense response to Gram-positive bacterium

defense response to virus

DNA damage response, signal transduction by p53 class mediator resulting in cell cycle arrest

DNA double-strand break processing

DNA repair

double-strand break repair

double-strand break repair via homologous recombination

double-strand break repair via nonhomologous end joining

endoplasmic reticulum unfolded protein response

fever generation +

fibrinolysis

granuloma formation

histamine secretion by mast cell

hydrogen peroxide catabolic process

induction of bacterial agglutination

inflammatory response +

innate immune response + +

intrinsic apoptotic signaling pathway in response to DNA damage

intrinsic apoptotic signaling pathway in response to DNA damage by p53 class mediator

JNK cascade

leukocyte migration involved in inflammatory response

multicellular organismal response to stress

MyD88-dependent toll-like receptor signaling pathway

MyD88-independent toll-like receptor signaling pathway

natural killer cell degranulation

negative regulation of complement activation, lectin pathway

negative regulation of fibrinolysis

negative regulation of inflammatory response

negative regulation of JNK cascade

negative regulation of platelet activation

nucleotide-binding oligomerization domain containing signaling pathway



pattern recognition receptor signaling pathway

peripheral nervous system axon regeneration

platelet activation +

platelet aggregation

positive regulation of activation of membrane attack complex

positive regulation of blood coagulation

positive regulation of complement activation

positive regulation of DNA repair

positive regulation of fibrinolysis

positive regulation of chronic inflammatory response to antigenic stimulus

positive regulation of fever generation +

positive regulation of inflammatory response

positive regulation of JNK cascade +

positive regulation of JUN kinase activity

postreplication repair

regulation of blood coagulation

regulation of blood coagulation, intrinsic pathway

regulation of complement activation

regulation of defense response to virus by virus

regulation of DNA repair

regulation of inflammatory response

regulation of innate immune response

regulation of interferon-gamma-mediated signaling pathway

regulation of intrinsic apoptotic signaling pathway in response to oxidative stress

regulation of platelet activation

regulation of type I interferon-mediated signaling pathway

removal of superoxide radicals

respiratory burst involved in defense response

response to endoplasmic reticulum stress

response to heat

response to hydrogen peroxide

response to hypoxia

response to oxidative stress

response to salt stress

response to stress

response to unfolded protein

response to wounding

tissue regeneration

toll-like receptor 10 signaling pathway

toll-like receptor 2 signaling pathway

toll-like receptor 3 signaling pathway

toll-like receptor 4 signaling pathway

toll-like receptor 5 signaling pathway

toll-like receptor 9 signaling pathway

toll-like receptor signaling pathway

toll-like receptor TLR1:TLR2 signaling pathway

toll-like receptor TLR6:TLR2 signaling pathway

TRIF-dependent toll-like receptor signaling pathway

wound healing



sulfur compound metabolic processchondroitin sulfate catabolic process + +

chondroitin sulfate metabolic process + +

glutathione biosynthetic process

glutathione metabolic process

keratan sulfate biosynthetic process

keratan sulfate catabolic process+ + +

keratan sulfate metabolic process+ + +

L-methionine salvage from methylthioadenosine

sulfur amino acid metabolic process

symbiosis, encompassing mutualism through parasitismestablishment of integrated proviral latency

growth of symbiont in host

hemolysis by symbiont of host erythrocytes

negative regulation of growth of symbiont in host

negative regulation of viral genome replication

viral process



P31323 P01375 O00300 Q59HE3 Q53EM5 Q4W4Y1 Q53F48 P62258 P61981
cAMP-dependent protein kinase type II-beta re...Tumor necrosis factorTumor necrosis factor receptor superfamily member 11B (Osteoclastogenesis inhibitory factor) (Osteoprotegerin)Calpastatin isoform a variant (Fragment)Transketolase variant (Fragment)Dopamine receptor interacting protein 4Heterogeneous nuclear ribonucleoprotein H3 isoform a variant (Fragment)14-3-3 protein epsilon (14-3-3E)14-3-3 protein gamma (Protein kinase C inhibitor protein 1) (KCIP-1) [Cleaved into: 14-3-3 protein gamma, N-terminally processed]

1.40 -0.40 -1.60 0.00 0.00 0.00 0.00 -2.30 0.00

x x x x x x x x x

0 x x 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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P31947 P63104 P01009 P02750 P01023 A8K2U0 P17174 P00505 P12814
14-3-3 protein sigma (Epithelial cell marker protein 1) (Stratifin)14-3-3 protein zeta/delta (Protein kinase C inhibitor protein 1) (KCIP-1)Alpha-1-antitrypsin (Alpha-1 protease inhibitor) (Alpha-1-antiproteinase) (Serpin A1) [Cleaved into: Short peptide from AAT (SPAAT)]Leucine-rich alpha-2-glycoprotein (LRG)Alpha-2-macroglobulin (Alpha-2-M) (C3 and PZP-like alpha-2-macroglobulin domain-containing protein 5)Alpha-2-macroglobulin-like protein 1 (C3 and PZP-like alpha-2-macroglobulin domain-containing protein 9)Aspartate aminotransferase, cytoplasmic (cAspAT) (EC 2.6.1.1) (EC 2.6.1.3) (Cysteine aminotransferase, cytoplasmic) (Cysteine transaminase, cytoplasmic) (cCAT) (Glutamate oxaloacetate transaminase 1) (Transaminase A)Aspartate aminotransferase, mitochondrial (mAspAT) (EC 2.6.1.1) (EC 2.6.1.7) (Fatty acid-binding protein) (FABP-1) (Glutamate oxaloacetate transaminase 2) (Kynurenine aminotransferase 4) (Kynurenine aminotransferase IV) (Kynurenine--oxoglutarate transaminase 4) (Kynurenine--oxoglutarate transaminase IV) (Plasma membrane-associated fatty acid-binding protein) (FABPpm) (Transaminase A)Alpha-actinin-1 (Alpha-actinin cytoskeletal isoform) (F-actin cross-linking protein) (Non-muscle alpha-actinin-1)

0.00 0.00 3.20 0.00 2.20 0.00 0.00 0.00 0.00

x x x x x x x x x

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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Q09666 O60218 P30838 P02768 P02760 P19021 P01008 Q10567 P02647
Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Aldehyde dehydrogenase, dimeric NADP-preferring (EC 1.2.1.5) (ALDHIII) (Aldehyde dehydrogenase 3) (Aldehyde dehydrogenase family 3 member A1)Serum albuminProtein AMBP [Cleaved into: Alpha-1-microglobulin (Protein HC) (Alpha-1 microglycoprotein) (Complex-forming glycoprotein heterogeneous in charge); Inter-alpha-trypsin inhibitor light chain (ITI-LC) (Bikunin) (EDC1) (HI-30) (Uronic-acid-rich protein); Trypstatin]Peptidyl-glycine alpha-amidating monooxygenase (PAM) [Includes: Peptidylglycine alpha-hydroxylating monooxygenase (PHM) (EC 1.14.17.3); Peptidyl-alpha-hydroxyglycine alpha-amidating lyase (EC 4.3.2.5) (Peptidylamidoglycolate lyase) (PAL)]Antithrombin-III (ATIII) (Serpin C1)AP-1 complex subunit beta-1 (Adapter-related protein complex 1 subunit beta-1) (Adaptor protein complex AP-1 subunit beta-1) (Beta-1-adaptin) (Beta-adaptin 1) (Clathrin assembly protein complex 1 beta large chain) (Golgi adaptor HA1/AP1 adaptin beta subunit)Apolipoprotein A-I (Apo-AI) (ApoA-I) (Apolipoprotein A1) [Cleaved into: Truncated apolipoprotein A-I (Apolipoprotein A-I(1-242))]

3.10 -3.30 -2.20 1.99 0.00 0.00 0.00 0.00 0.00

x x x x x x x x x

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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P08519 P04114 P61160 P61158 Q9ULZ3 P20933 P06576 O75882 Q8TDL5
Apolipoprotein(a) (Apo(a)) (Lp(a)) (EC 3.4.21.-)Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Actin-related protein 2 (Actin-like protein 2)Actin-related protein 3 (Actin-like protein 3)Apoptosis-associated speck-like protein containing a CARD (hASC) (Caspase recruitment domain-containing protein 5) (PYD and CARD domain-containing protein) (Target of methylation-induced silencing 1)N(4)-(beta-N-acetylglucosaminyl)-L-asparaginase (EC 3.5.1.26) (Aspartylglucosaminidase) (Glycosylasparaginase) (N4-(N-acetyl-beta-glucosaminyl)-L-asparagine amidase) [Cleaved into: Glycosylasparaginase alpha chain; Glycosylasparaginase beta chain]ATP synthase subunit beta, mitochondrial (EC 3.6.3.14)Attractin (DPPT-L) (Mahogany homolog)BPI fold-containing family B member 1 (Long palate, lung and nasal epithelium carcinoma-associated protein 1) (Von Ebner minor salivary gland protein) (VEMSGP)

0.00 -4.10 3.40 0.00 0.00 0.00 0.00 0.00 0.00

x x x x x x x x x

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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P27482 P07384 Q01518 P07339 Q9UBR2 P52907 P47755 Q13185 Q6YHK3
Calmodulin-like protein 3 (CaM-like protein) (CLP) (Calmodulin-related protein NB-1)Calpain-1 catalytic subunit (EC 3.4.22.52) (Calcium-activated neutral proteinase 1) (CANP 1) (Calpain mu-type) (Calpain-1 large subunit) (Cell proliferation-inducing gene 30 protein) (Micromolar-calpain) (muCANP)Adenylyl cyclase-associated protein 1 (CAP 1)Cathepsin D (EC 3.4.23.5) [Cleaved into: Cathepsin D light chain; Cathepsin D heavy chain]Cathepsin Z (EC 3.4.18.1) (Cathepsin P) (Cathepsin X)F-actin-capping protein subunit alpha-1 (CapZ alpha-1)F-actin-capping protein subunit alpha-2 (CapZ alpha-2)Chromobox protein homolog 3 (HECH) (Heterochromatin protein 1 homolog gamma) (HP1 gamma) (Modifier 2 protein)CD109 antigen (150 kDa TGF-beta-1-binding protein) (C3 and PZP-like alpha-2-macroglobulin domain-containing protein 7) (Platelet-specific Gov antigen) (p180) (r150) (CD antigen CD109)

0.00 0.00 0.00 0.00 -2.90 0.00 0.00 0.00 0.00

x x x x x x x x x

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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P08571 P00751 P08603 Q13231 O75390 Q14CN2 Q00610 O00299 P10645
Monocyte differentiation antigen CD14 (Myeloid cell-specific leucine-rich glycoprotein) (CD antigen CD14) [Cleaved into: Monocyte differentiation antigen CD14, urinary form; Monocyte differentiation antigen CD14, membrane-bound form]Complement factor B (EC 3.4.21.47) (C3/C5 convertase) (Glycine-rich beta glycoprotein) (GBG) (PBF2) (Properdin factor B) [Cleaved into: Complement factor B Ba fragment; Complement factor B Bb fragment]Complement factor H (H factor 1)Chitotriosidase-1 (EC 3.2.1.14) (Chitinase-1)Citrate synthase, mitochondrial (EC 2.3.3.1)Calcium-activated chloride channel regulator 4 (Calcium-activated chloride channel family member 4) (hCLCA4) (Calcium-activated chloride channel protein 2) (CaCC-2) (hCaCC-2) [Cleaved into: Calcium-activated chloride channel regulator 4, 110 kDa form; Calcium-activated chloride channel regulator 4, 30 kDa form]Clathrin heavy chain 1 (Clathrin heavy chain on chromosome 17) (CLH-17)Chloride intracellular channel protein 1 (Chloride channel ABP) (Nuclear chloride ion channel 27) (NCC27) (Regulatory nuclear chloride ion channel protein) (hRNCC)Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]

0.00 0.00 0.00 -2.20 0.00 0.00 0.00 0.00 9.50

x x x x x x x x x
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0 0 0 0 0 0 0 0 0

+ +

+

+

+ +

+

+ +

+ +

+

+ +

DMT2



+

+ +

+

+ +

+

+ +

+ +

+

+



+

+ +

+ +

+

+ + +

+ + +



+

+

+ +

+

+

+



+

+

+

+



+

+ + +

+

+



+ +

+

+

+

+

+

+

+

+





P06681 P0C0L4 P01031 P12109 P13671 P02748 P15924 Q9UGM3 P27487
Complement C2 (EC 3.4.21.43) (C3/C5 convertase) [Cleaved into: Complement C2b fragment; Complement C2a fragment]Complement C4-A (Acidic complement C4) (C3 and PZP-like alpha-2-macroglobulin domain-containing protein 2) [Cleaved into: Complement C4 beta chain; Complement C4-A alpha chain; C4a anaphylatoxin; C4b-A; C4d-A; Complement C4 gamma chain]Complement C5 (C3 and PZP-like alpha-2-macroglobulin domain-containing protein 4) [Cleaved into: Complement C5 beta chain; Complement C5 alpha chain; C5a anaphylatoxin; Complement C5 alpha' chain]Collagen alpha-1(VI) chainComplement component C6Complement component C9 [Cleaved into: Complement component C9a; Complement component C9b]Desmoplakin (DP) (250/210 kDa paraneoplastic pemphigus antigen)Deleted in malignant brain tumors 1 protein (Glycoprotein 340) (Gp-340) (Hensin) (Salivary agglutinin) (SAG) (Surfactant pulmonary-associated D-binding protein)Dipeptidyl peptidase 4 (EC 3.4.14.5) (ADABP) (Adenosine deaminase complexing protein 2) (ADCP-2) (Dipeptidyl peptidase IV) (DPP IV) (T-cell activation antigen CD26) (TP103) (CD antigen CD26) [Cleaved into: Dipeptidyl peptidase 4 membrane form (Dipeptidyl peptidase IV membrane form); Dipeptidyl peptidase 4 soluble form (Dipeptidyl peptidase IV soluble form)]

0.00 0.00 0.00 0.00 4.80 0.00 -5.90 0.00 0.00

x x x x x x x x x
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Q02487 P32926 Q16610 P12724 Q15075 P13639 P01133 P21128 P14625
Desmocollin-2 (Cadherin family member 2) (Desmocollin-3) (Desmosomal glycoprotein II) (Desmosomal glycoprotein III)Desmoglein-3 (130 kDa pemphigus vulgaris antigen) (PVA) (Cadherin family member 6)Extracellular matrix protein 1 (Secretory component p85)Eosinophil cationic protein (ECP) (EC 3.1.27.-) (Ribonuclease 3) (RNase 3)Early endosome antigen 1 (Endosome-associated protein p162) (Zinc finger FYVE domain-containing protein 2)Elongation factor 2 (EF-2)Pro-epidermal growth factor (EGF) [Cleaved into: Epidermal growth factor (Urogastrone)]Poly(U)-specific endoribonuclease (EC 3.1.-.-) (Placental protein 11) (PP11) (Protein endoU) (Uridylate-specific endoribonuclease)Endoplasmin (94 kDa glucose-regulated protein) (GRP-94) (Heat shock protein 90 kDa beta member 1) (Tumor rejection antigen 1) (gp96 homolog)

0.00 0.00 0.00 0.00 0.00 0.00 1.21 0.00 0.00

x x x x x x x x x
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Q9NZ08 Q9BS26 P23141 Q92817 P15311 P16930 P02751 O75369 P04406
Endoplasmic reticulum aminopeptidase 1 (EC 3.4.11.-) (ARTS-1) (Adipocyte-derived leucine aminopeptidase) (A-LAP) (Aminopeptidase PILS) (Puromycin-insensitive leucyl-specific aminopeptidase) (PILS-AP) (Type 1 tumor necrosis factor receptor shedding aminopeptidase regulator)Endoplasmic reticulum resident protein 44 (ER protein 44) (ERp44) (Thioredoxin domain-containing protein 4)Liver carboxylesterase 1 (Acyl-coenzyme A:cholesterol acyltransferase) (ACAT) (Brain carboxylesterase hBr1) (Carboxylesterase 1) (CE-1) (hCE-1) (EC 3.1.1.1) (Cocaine carboxylesterase) (Egasyn) (HMSE) (Methylumbelliferyl-acetate deacetylase 1) (EC 3.1.1.56) (Monocyte/macrophage serine esterase) (Retinyl ester hydrolase) (REH) (Serine esterase 1) (Triacylglycerol hydrolase) (TGH)Envoplakin (210 kDa cornified envelope precursor protein) (210 kDa paraneoplastic pemphigus antigen) (p210)Ezrin (Cytovillin) (Villin-2) (p81)Fumarylacetoacetase (FAA) (EC 3.7.1.2) (Beta-diketonase) (Fumarylacetoacetate hydrolase)Fibronectin (FN) (Cold-insoluble globulin) (CIG) [Cleaved into: Anastellin; Ugl-Y1; Ugl-Y2; Ugl-Y3]Filamin-B (FLN-B) (ABP-278) (ABP-280 homolog) (Actin-binding-like protein) (Beta-filamin) (Filamin homolog 1) (Fh1) (Filamin-3) (Thyroid autoantigen) (Truncated actin-binding protein) (Truncated ABP)Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) (EC 1.2.1.12) (Peptidyl-cysteine S-nitrosylase GAPDH) (EC 2.6.99.-)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

x x x x x x x x x
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P11413 P50395 P46976 P48637 P00390 Q92896 O75367 P07686 P31943
Glucose-6-phosphate 1-dehydrogenase (G6PD) (EC 1.1.1.49)Rab GDP dissociation inhibitor beta (Rab GDI beta) (Guanosine diphosphate dissociation inhibitor 2) (GDI-2)Glycogenin-1 (GN-1) (GN1) (EC 2.4.1.186)Glutathione synthetase (GSH synthetase) (GSH-S) (EC 6.3.2.3) (Glutathione synthase)Glutathione reductase, mitochondrial (GR) (GRase) (EC 1.8.1.7)Golgi apparatus protein 1 (CFR-1) (Cysteine-rich fibroblast growth factor receptor) (E-selectin ligand 1) (ESL-1) (Golgi sialoglycoprotein MG-160)Core histone macro-H2A.1 (Histone macroH2A1) (mH2A1) (Histone H2A.y) (H2A/y) (Medulloblastoma antigen MU-MB-50.205)Beta-hexosaminidase subunit beta (EC 3.2.1.52) (Beta-N-acetylhexosaminidase subunit beta) (Hexosaminidase subunit B) (Cervical cancer proto-oncogene 7 protein) (HCC-7) (N-acetyl-beta-glucosaminidase subunit beta) [Cleaved into: Beta-hexosaminidase subunit beta chain B; Beta-hexosaminidase subunit beta chain A]Heterogeneous nuclear ribonucleoprotein H (hnRNP H) [Cleaved into: Heterogeneous nuclear ribonucleoprotein H, N-terminally processed]

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

x x x x x x x x x
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P61978 P04196 P07900 P08238 P34932 P30740 P07476 P46940 Q9NQ38
Heterogeneous nuclear ribonucleoprotein K (hnRNP K) (Transformation up-regulated nuclear protein) (TUNP)Histidine-rich glycoprotein (Histidine-proline-rich glycoprotein) (HPRG)Heat shock protein HSP 90-alpha (Heat shock 86 kDa) (HSP 86) (HSP86) (Renal carcinoma antigen NY-REN-38)Heat shock protein HSP 90-beta (HSP 90) (Heat shock 84 kDa) (HSP 84) (HSP84)Heat shock 70 kDa protein 4 (HSP70RY) (Heat shock 70-related protein APG-2)Leukocyte elastase inhibitor (LEI) (Monocyte/neutrophil elastase inhibitor) (EI) (M/NEI) (Peptidase inhibitor 2) (PI-2) (Serpin B1)Involucrin Ras GTPase-activating-like protein IQGAP1 (p195)Serine protease inhibitor Kazal-type 5 (Lympho-epithelial Kazal-type-related inhibitor) (LEKTI) [Cleaved into: Hemofiltrate peptide HF6478; Hemofiltrate peptide HF7665]

0.00 0.00 0.00 0.00 0.00 2.00 0.00 0.00 0.00
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0 0 0 0 0 0 0 0 0

+

DMT2



+

+

+

+



+ +

+ +



+

+

+

+

+



+ +



+

+

+

+ +

+



+

+

+

+

+

+

+ +

+ + +

+ + +



+



P05107 Q14624 P02533 P14618 P09960 P20700 Q03252 P51884 O95274
Integrin beta-2 (Cell surface adhesion glycoproteins LFA-1/CR3/p150,95 subunit beta) (Complement receptor C3 subunit beta) (CD antigen CD18)Inter-alpha-trypsin inhibitor heavy chain H4 (ITI heavy chain H4) (ITI-HC4) (Inter-alpha-inhibitor heavy chain 4) (Inter-alpha-trypsin inhibitor family heavy chain-related protein) (IHRP) (Plasma kallikrein sensitive glycoprotein 120) (Gp120) (PK-120) [Cleaved into: 70 kDa inter-alpha-trypsin inhibitor heavy chain H4; 35 kDa inter-alpha-trypsin inhibitor heavy chain H4]Keratin, type I cytoskeletal 14 (Cytokeratin-14) (CK-14) (Keratin-14) (K14)Pyruvate kinase isozymes M1/M2 (EC 2.7.1.40) (Cytosolic thyroid hormone-binding protein) (CTHBP) (Opa-interacting protein 3) (OIP-3) (Pyruvate kinase 2/3) (Pyruvate kinase muscle isozyme) (Thyroid hormone-binding protein 1) (THBP1) (Tumor M2-PK) (p58)Leukotriene A-4 hydrolase (LTA-4 hydrolase) (EC 3.3.2.6) (Leukotriene A(4) hydrolase)Lamin-B1 Lamin-B2 Lumican (Keratan sulfate proteoglycan lumican) (KSPG lumican)Ly6/PLAUR domain-containing protein 3 (GPI-anchored metastasis-associated protein C4.4A homolog) (Matrigel-induced gene C4 protein) (MIG-C4)

0.00 2.60 -5.77 3.50 0.00 0.00 0.00 0.00 -2.30

x x x x x x x x x
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O00462 P40925 P26038 Q8WXI7 Q99102 P98088 Q9HC84 P43490 Q6UX06
Beta-mannosidase (EC 3.2.1.25) (Lysosomal beta A mannosidase) (Mannanase) (Mannase)Malate dehydrogenase, cytoplasmic (EC 1.1.1.37) (Cytosolic malate dehydrogenase) (Diiodophenylpyruvate reductase) (EC 1.1.1.96)Moesin (Membrane-organizing extension spike protein)Mucin-16 (MUC-16) (Ovarian cancer-related tumor marker CA125) (CA-125) (Ovarian carcinoma antigen CA125)Mucin-4 (MUC-4) (Ascites sialoglycoprotein) (ASGP) (Pancreatic adenocarcinoma mucin) (Testis mucin) (Tracheobronchial mucin) [Cleaved into: Mucin-4 alpha chain (Ascites sialoglycoprotein 1) (ASGP-1); Mucin-4 beta chain (Ascites sialoglycoprotein 2) (ASGP-2)]Mucin-5AC (MUC-5AC) (Gastric mucin) (Lewis B blood group antigen) (LeB) (Major airway glycoprotein) (Mucin-5 subtype AC, tracheobronchial) (Tracheobronchial mucin) (TBM) (Fragments)Mucin-5B (MUC-5B) (Cervical mucin) (High molecular weight salivary mucin MG1) (Mucin-5 subtype B, tracheobronchial) (Sublingual gland mucin)Nicotinamide phosphoribosyltransferase (NAmPRTase) (Nampt) (EC 2.4.2.12) (Pre-B-cell colony-enhancing factor 1) (Pre-B cell-enhancing factor) (Visfatin)Olfactomedin-4 (OLM4) (Antiapoptotic protein GW112) (G-CSF-stimulated clone 1 protein) (hGC-1) (hOLfD)

0.00 0.00 2.00 0.00 13.17 0.00 -1.99 0.00 0.00

x x x x x x x x x

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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Q99497 P42785 P07237 P30101 Q15084 O00764 O60437 P22079 P05164
Protein DJ-1 (EC 3.4.-.-) (Oncogene DJ1) (Parkinson disease protein 7)Lysosomal Pro-X carboxypeptidase (EC 3.4.16.2) (Angiotensinase C) (Lysosomal carboxypeptidase C) (Proline carboxypeptidase) (Prolylcarboxypeptidase) (PRCP)Protein disulfide-isomerase (PDI) (EC 5.3.4.1) (Cellular thyroid hormone-binding protein) (Prolyl 4-hydroxylase subunit beta) (p55)Protein disulfide-isomerase A3 (EC 5.3.4.1) (58 kDa glucose-regulated protein) (58 kDa microsomal protein) (p58) (Disulfide isomerase ER-60) (Endoplasmic reticulum resident protein 57) (ER protein 57) (ERp57) (Endoplasmic reticulum resident protein 60) (ER protein 60) (ERp60)Protein disulfide-isomerase A6 (EC 5.3.4.1) (Endoplasmic reticulum protein 5) (ER protein 5) (ERp5) (Protein disulfide isomerase P5) (Thioredoxin domain-containing protein 7)Pyridoxal kinase (EC 2.7.1.35) (Pyridoxine kinase)Periplakin (190 kDa paraneoplastic pemphigus antigen) (195 kDa cornified envelope precursor protein)Lactoperoxidase (LPO) (EC 1.11.1.7) (Salivary peroxidase) (SPO)Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]

0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.28 3.86

x x x x x x x 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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P00558 P36871 Q96PD5 Q15149 P00747 P13797 P27169 Q08209 O43490
Phosphoglycerate kinase 1 (EC 2.7.2.3) (Cell migration-inducing gene 10 protein) (Primer recognition protein 2) (PRP 2)Phosphoglucomutase-1 (PGM 1) (EC 5.4.2.2) (Glucose phosphomutase 1)N-acetylmuramoyl-L-alanine amidase (EC 3.5.1.28) (Peptidoglycan recognition protein 2) (Peptidoglycan recognition protein long) (PGRP-L)Plectin (PCN) (PLTN) (Hemidesmosomal protein 1) (HD1) (Plectin-1)Plasminogen (EC 3.4.21.7) [Cleaved into: Plasmin heavy chain A; Activation peptide; Angiostatin; Plasmin heavy chain A, short form; Plasmin light chain B]Plastin-3 (T-plastin)Serum paraoxonase/arylesterase 1 (PON 1) (EC 3.1.1.2) (EC 3.1.1.81) (EC 3.1.8.1) (Aromatic esterase 1) (A-esterase 1) (K-45) (Serum aryldialkylphosphatase 1)Serine/threonine-protein phosphatase 2B catalytic subunit alpha isoform (EC 3.1.3.16) (CAM-PRP catalytic subunit) (Calmodulin-dependent calcineurin A subunit alpha isoform)Prominin-1 (Antigen AC133) (Prominin-like protein 1) (CD antigen CD133)

-3.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

x x x x x x x x x
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P27918 P25787 P25788 O14818 P55786 Q06323 P06737 P13489 O00560
Properdin (Complement factor P)Proteasome subunit alpha type-2 (EC 3.4.25.1) (Macropain subunit C3) (Multicatalytic endopeptidase complex subunit C3) (Proteasome component C3)Proteasome subunit alpha type-3 (EC 3.4.25.1) (Macropain subunit C8) (Multicatalytic endopeptidase complex subunit C8) (Proteasome component C8)Proteasome subunit alpha type-7 (EC 3.4.25.1) (Proteasome subunit RC6-1) (Proteasome subunit XAPC7)Puromycin-sensitive aminopeptidase (PSA) (EC 3.4.11.14) (Cytosol alanyl aminopeptidase) (AAP-S)Proteasome activator complex subunit 1 (11S regulator complex subunit alpha) (REG-alpha) (Activator of multicatalytic protease subunit 1) (Interferon gamma up-regulated I-5111 protein) (IGUP I-5111) (Proteasome activator 28 subunit alpha) (PA28a) (PA28alpha)Glycogen phosphorylase, liver form (EC 2.4.1.1)Ribonuclease inhibitor (Placental ribonuclease inhibitor) (Placental RNase inhibitor) (Ribonuclease/angiogenin inhibitor 1) (RAI)Syntenin-1 (Melanoma differentiation-associated protein 9) (MDA-9) (Pro-TGF-alpha cytoplasmic domain-interacting protein 18) (TACIP18) (Scaffold protein Pbp1) (Syndecan-binding protein 1)

0.00 0.00 0.00 0.00 0.00 0.00 3.30 0.00 0.00

x x x x x x x x x

0 0 0 0 0 0 0 0 0
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P29508 O43278 P02549 Q01082 Q13813 Q08188 P00734 Q9Y490 P67936
Serpin B3 (Protein T4-A) (Squamous cell carcinoma antigen 1) (SCCA-1)Kunitz-type protease inhibitor 1 (Hepatocyte growth factor activator inhibitor type 1) (HAI-1)Spectrin alpha chain, erythrocytic 1 (Erythroid alpha-spectrin)Spectrin beta chain, non-erythrocytic 1 (Beta-II spectrin) (Fodrin beta chain) (Spectrin, non-erythroid beta chain 1)Spectrin alpha chain, non-erythrocytic 1 (Alpha-II spectrin) (Fodrin alpha chain) (Spectrin, non-erythroid alpha subunit)Protein-glutamine gamma-glutamyltransferase E (EC 2.3.2.13) (Transglutaminase E) (TG(E)) (TGE) (TGase E) (Transglutaminase-3) (TGase-3) [Cleaved into: Protein-glutamine gamma-glutamyltransferase E 50 kDa catalytic chain; Protein-glutamine gamma-glutamyltransferase E 27 kDa non-catalytic chain]Prothrombin (EC 3.4.21.5) (Coagulation factor II) [Cleaved into: Activation peptide fragment 1; Activation peptide fragment 2; Thrombin light chain; Thrombin heavy chain]Talin-1Talin-1 Tropomyosin alpha-4 chain (TM30p1) (Tropomyosin-4)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -3.80

x x x x x x x x x
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0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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O14773 O00300 P02787 P08582 P02766 P61088 Q70J99 Q86UX7 P50552
Tripeptidyl-peptidase 1 (TPP-1) (EC 3.4.14.9) (Cell growth-inhibiting gene 1 protein) (Lysosomal pepstatin-insensitive protease) (LPIC) (Tripeptidyl aminopeptidase) (Tripeptidyl-peptidase I) (TPP-I)Tumor necrosis factor receptor superfamily member 11B (Osteoclastogenesis inhibitory factor) (Osteoprotegerin)Serotransferrin (Transferrin) (Beta-1 metal-binding globulin) (Siderophilin)Melanotransferrin (Melanoma-associated antigen p97) (CD antigen CD228)Transthyretin (ATTR) (Prealbumin) (TBPA)Ubiquitin-conjugating enzyme E2 N (EC 6.3.2.19) (Bendless-like ubiquitin-conjugating enzyme) (Ubc13) (UbcH13) (Ubiquitin carrier protein N) (Ubiquitin-protein ligase N)Protein unc-13 homolog D (Munc13-4)Fermitin family homolog 3 (Kindlin-3) (MIG2-like protein) (Unc-112-related protein 2)Vasodilator-stimulated phosphoprotein (VASP)

0.00 #DIV/0! -1.64 0.00 2.40 0.00 0.00 0.00 0.00

x x x x x x x x x
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Q99536 P12956 Q5TCI8 Q5TD07
Synaptic vesicle membrane protein VAT-1 homolog (EC 1.-.-.-)X-ray repair cross-complementing protein 6 (EC 3.6.4.-) (EC 4.2.99.-) (5'-deoxyribose-5-phosphate lyase Ku70) (5'-dRP lyase Ku70) (70 kDa subunit of Ku antigen) (ATP-dependent DNA helicase 2 subunit 1) (ATP-dependent DNA helicase II 70 kDa subunit) (CTC box-binding factor 75 kDa subunit) (CTC75) (CTCBF) (DNA repair protein XRCC6) (Lupus Ku autoantigen protein p70) (Ku70) (Thyroid-lupus autoantigen) (TLAA) (X-ray repair complementing defective repair in Chinese hamster cells 6)Prelamin-A/C Ribosyldihydronicotinamide dehydrogenase [quinone]

0.00 0.00 -3.30 0.00
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UniProt ID Name Organism Regulation Function UniProt ID

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5.00 C9R667

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5.00 C7NCD2

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5.00 P64222

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5.00 Q56063

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5.00 Q7CQU1

P01584 Interleukin-1 beta (IL-1 beta) (Catabolin)Homo sapiens (Human)5.00 I6L8Y7

P1 P2



Name Organism

Formate acetyltransferase Aggregatibacter actinomycetemcomitans serotype C (strain D11S-1) (Actinobacillus actinomycetemcomitans)

Formate acetyltransferase (EC 2.3.1.54)Leptotrichia buccalis (strain ATCC 14201 / DSM 1135 / JCM 12969 / NCTC 10249)

Aminomethyltransferase (EC 2.1.2.10) (Glycine cleavage system T protein)Salmonella typhimurium (strain LT2 / SGSC1412 / ATCC 700720)aminomethyltransferase activity; cytoplasm; glycine catabolic process; transaminase activity

2-methylcitrate synthase (EC 2.3.3.5) (Citrate synthase 2) (Methylcitrate synthase)Salmonella typhimurium (strain LT2 / SGSC1412 / ATCC 700720)propanoate degradation

Pyruvate formate lyase I, induced anaerobically (EC 2.3.1.54)Salmonella typhimurium (strain LT2 / SGSC1412 / ATCC 700720)carbohydrate metabolic process, lyase

Putative trehalose-6-phosphate hydrolase TreAStreptococcus mutans serotype c (strain ATCC 700610 / UA159)

P2



aminomethyltransferase activity; cytoplasm; glycine catabolic process; transaminase activity



UniProt Name Organism Regulation Function UniProt

P61160 Actin-related protein 2 (Actin-like protein 2)Homo sapiens (Human)3.40 Q9F2Q3

O60218 Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Homo sapiens (Human)-3.30 Q03174

O60218 Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Homo sapiens (Human)-3.30 P49331

O60218 Aldo-keto reductase family 1 member B10 (EC 1.1.1.-) (ARL-1) (Aldose reductase-like) (Aldose reductase-related protein) (ARP) (hARP) (Small intestine reductase) (SI reductase)Homo sapiens (Human)-3.30 Q9F2Q3

P01009 Alpha-1-antitrypsin (Alpha-1 protease inhibitor) (Alpha-1-antiproteinase) (Serpin A1) [Cleaved into: Short peptide from AAT (SPAAT)]Homo sapiens (Human)3.20 Q03174

P01009 Alpha-1-antitrypsin (Alpha-1 protease inhibitor) (Alpha-1-antiproteinase) (Serpin A1) [Cleaved into: Short peptide from AAT (SPAAT)]Homo sapiens (Human)3.20 P49331

P04114 Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Homo sapiens (Human)-4.10 Q03174

P04114 Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Homo sapiens (Human)-4.10 P49331

P04114 Apolipoprotein B-100 (Apo B-100) [Cleaved into: Apolipoprotein B-48 (Apo B-48)]Homo sapiens (Human)-4.10 P58099

P10645 Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]Homo sapiens (Human)9.50 Q03174

P10645 Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]Homo sapiens (Human)9.50 Q97QP7

P10645 Chromogranin-A (CgA) (Pituitary secretory protein I) (SP-I) [Cleaved into: Vasostatin-1 (Vasostatin I); Vasostatin-2 (Vasostatin II); EA-92; ES-43; Pancreastatin; SS-18; WA-8; WE-14; LF-19; AL-11; GV-19; GR-44; ER-37]Homo sapiens (Human)9.50 Q9F2Q3

P13671 Complement component C6Homo sapiens (Human)4.80 Q03174

Q99102 Mucin-4 (MUC-4) (Ascites sialoglycoprotein) (ASGP) (Pancreatic adenocarcinoma mucin) (Testis mucin) (Tracheobronchial mucin) [Cleaved into: Mucin-4 alpha chain (Ascites sialoglycoprotein 1) (ASGP-1); Mucin-4 beta chain (Ascites sialoglycoprotein 2) (ASGP-2)]Homo sapiens (Human)13.17 Q03174

P05164 Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]Homo sapiens (Human)3.86 Q03174

P05164 Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]Homo sapiens (Human)3.86 P49331

P05164 Myeloperoxidase (MPO) (EC 1.11.2.2) [Cleaved into: Myeloperoxidase; 89 kDa myeloperoxidase; 84 kDa myeloperoxidase; Myeloperoxidase light chain; Myeloperoxidase heavy chain]Homo sapiens (Human)3.86 P58099

Q09666 Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Homo sapiens (Human)3.10 Q03174

Q09666 Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Homo sapiens (Human)3.10 P49331

Q09666 Neuroblast differentiation-associated protein AHNAK (Desmoyokin)Homo sapiens (Human)3.10 P58099

P00558 Phosphoglycerate kinase 1 (EC 2.7.2.3) (Cell migration-inducing gene 10 protein) (Primer recognition protein 2) (PRP 2)Homo sapiens (Human)-3.20 Q03174

Q5TCI8 Prelamin-A/CHomo sapiens (Human)-3.30 Q03174

P67936 Tropomyosin alpha-4 chain (TM30p1) (Tropomyosin-4)Homo sapiens (Human)-3.80 Q9F2Q3

PH PB



Name Organism

Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

C5a peptidase (EC 3.4.21.110) (SCP) Streptococcus pyogenes serotype M1

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Immunoglobulin A1 protease (IgA1 protease) (EC 3.4.24.13) (IgA-specific zinc metalloproteinase)Streptococcus pneumoniae serotype 4 (strain ATCC BAA-334 / TIGR4)

Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

C5a peptidase (EC 3.4.21.110) (SCP) Streptococcus pyogenes serotype M1

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Glucosyltransferase-S (GTF-S) (EC 2.4.1.5) (Dextransucrase) (Sucrose 6-glucosyltransferase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

C5a peptidase (EC 3.4.21.110) (SCP) Streptococcus pyogenes serotype M1

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Fructan beta-fructosidase (EC 3.2.1.80) (Exo-beta-D-fructosidase) (Fructanase)Streptococcus mutans serotype c (strain ATCC 700610 / UA159)

Enolase 1 (EC 4.2.1.11) (2-phospho-D-glycerate hydro-lyase 1) (2-phosphoglycerate dehydratase 1)Streptomyces coelicolor (strain ATCC BAA-471 / A3(2) / M145)

PB


