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RESUMO

Técnica de Filtragem em Membrana para Avaliacdo Quantitativa da Aglutinacéo
de Linhagens de E. Coli in Mananoligossacarideo

O objetivo deste estudo foi padronizar uma técnica quantitativa para avaliar a
capacidade in vitro de aglutinacdo de diferentes mananoligossacarideos (MOS) a
cepa de Escherichia coli isoladas de casos de diarreia infantil, de criancas de 0 a 5
anos de vida. A pesquisa para a expressao da fimbria tipo 1 presente nos isolados
foi realizada pelo teste de microhemoaglutinacdo. Para realizacdo dos ensaios de
aglutinacdo de oligossacarideos utilizou-se trés marcas comerciais de MOS,
extraidos de S. cerevisae, grupos 1, 2 e 3, filtrados através de um microfiltro,
posteriormente diluidos para semeadura superficial em Agar cromogénico E. coli.
Para avaliagdo microscoépica da capacidade aglutinante do MOS foram submetidas a
testes de aglutinacdo em lamina.Para estimar a contagem bacteriana total (CBT),
calculou-se a média das contagens do conjunto de trés placas. Pressupostos de
homogeneidade de varidancias e normalidade de dados foram validados,
respectivamente, pelo teste de Levene e Shapiro-Wilk. Variaveis homocedasticas
foram comparadas por analise de variancia em uma via (ANOVA one-way), com
contrastes pelo método de Tukey. Variaveis heterocedasticas foram comparadas
com ANOVA one-way com aplicacédo da correcdo de Welche contrastes pelo método
de Games-Howell. As correlagdes entre CBTSs, Titulos hemaglutinantes, diametros e
areas dos glébulos foram avaliados pelo teste de correlagdo de Pearson. Todas as
analises foram conduzidas no software R, considerando-se probabilidade de erro
tipo 1= 5%. Das 30 cepas testadas, 25 (83,3%) expressaram capacidade
hemaglutinante com titulos variando entre 1:4 e 1:16. Os resultados sugerem que o
MOS apresentou acéo efetiva na aglutinacdo das bactérias, visto que as estimativas
de CBTs das cepas tratadas com MOS foram inferiores as contagens da amostra
pura. O grau de aglutinacéo pode variar segundo a composi¢cdo do MOS, visto que 0
produto 1 apresentou CBTs superiores aos demais, denotando que os glébulos
aglutinados nao foram capazes de reter bactérias nos poros dos filtros de forma
similar aos produtos 2 e 3.0bservou-se correlagcéo significativa e negativa entre a
hemaglutinacéo sensivel a manose e aglutinacdo de MOS para os produtos 1 e 2, 0
que sugere que intensidade da aglutinagdo por bactérias pode estar relacionada a
expressao de fimbrias do tipo 1. Conclui-se que a técnica de filtragem e cultura pode
ser utilizada para avaliar diferentes graus de aglutinacdo de produtos a base de
MOS e a quantidade de bactérias retidas nos filtros parece estar relacionada mais
com a expressao de fimbrias tipo 1 mano-sensiveis do que com os tamanhos dos
glébulos produzidos.

Palavras-chave: Aglutinacéo; Escherichia coli; Mananoligossacarideo.



ABSTRACT

Membrane Filtration Technique for Quantitative Evaluation of Agglutination of
E. Coli Lines in Mananoligosacarideo

The objective of this study was to standardize a quantitative technique to evaluate
the in vitro capacity of agglutination of different mannanoligosaccharides (MOS) to
the strain of Escherichia coli isolated from cases of infantile diarrhea in children from
0 to 5 years of age. The research for the expression of fimbria Type 1 present in the
isolates was performed by the microhemoagglutination test. For the oligosaccharide
agglutination assays three MOS markers were extracted from S. cerevisae, groups 1,
2 and 3, filtered through a microfilter, later diluted for surface sowing in chromogenic
Agar E. coli. For microscopic evaluation of binder capacity of the MOS were
subjected to slide agglutination tests. In order to estimate the total bacterial count
(CBT), the counts of the three-plate set were calculated. Assumptions of
homogeneity of variances and normality of data were validated, respectively, by the
Levene and Shapiro-Wilk test. Homozygous variables were compared by analysis of
variance in one way (ANOVA one-way), with contrasts by the Tukey method.
Heterocedastic variables were compared with one-way ANOVA with application of
the Welche contrast contrasts by the Games-Howell method. Correlations between
CBTs, Titres hemagglutinants, diameters and areas of the globules were evaluated
by the Pearson correlation test. All analyzes were conducted in software R,
considering probability of error type 1 = 5% Of the 30 strains tested, 25 (83.3%)
expressed hemagglutinating capacity with titers ranging from 1. 4 to 1: 16. The
results suggest that the MOS showed effective action on the agglutination of the
bacteria, since the estimates of CBTs of the strains treated with MOS were inferior
the counts of the pure sample. The degree of agglutination may vary according to the
composition of the MOS, since product 1 showed higher CBTs than the others,
indicating that the agglutinated beads were not able to retain bacteria in the pores of
the filters similarly to products 2 and 3. It was observed significant correlation
between mannose-sensitive haemagglutination and MOS agglutination for products 1
and 2, suggesting that the intensity of bacterial agglutination may be related to the
expression of type 1 fimbriae. It is concluded that the filtration and culture technique
can be used to evaluate different degrees of agglutination of MOS products and the
amount of bacteria retained in the filters appears to be more related to the expression
of mano-sensitive type 1 fimbriae than to the sizes of the globules produced.

Keywords: Agglutination. Escherichia coli. Mannanoligosaccharide.
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1 ARTIGO

Padronizacdo da técnica de andlise quantitativa da aglutinacdo de diferentes
mananoligossacarideos a linhagens de E. coli patogénicas

Standardization of the technique of quantitative analysis of the agglutination of different
mannanoligosaccharides to pathogenic E. coli strains

Paula Marioto Perez!; Nadiele Taise Massaranduba? Bruna Klebis Gardin?; Victor Augusto Vieira de
Lima?; Rogéria Keller®; Rogério Giuffrida®; Hermann Bremer Neto®*

1 Discente do Mestrado em Ciéncia Animal, Universidade do Oeste Paulista, Presidente Prudente, SP,
Brasil. E-mail: paula_marioto@hotmail.com

2 Discente do Curso de Medicina Veterinaria, Universidade do Oeste Paulista, Presidente Prudente,
SP, Brasil. E-mail:nadielecastilho@gmail.com; brunagardin@globo.com;
victoraugusto.vieira@hotmail.com

3 Departamento de Ciéncias Funcionais, Universidade do Oeste Paulista, Presidente Prudente, SP,
Brasil. E-mail: rogeriakeller@unoeste.br; rgiuffrida@unoeste.br; hermann@unoeste.br

Resumo

O objetivo deste estudo foi padronizar uma técnica quantitativa para avaliar a capacidade in vitro de
aglutinacdo de diferentes mananoligossacarideos (MOS) a cepa de Escherichia coli isoladas de casos
de diarreia infantil, de criancas de 0 a 5 anos de vida.A pesquisa para a expressao da fimbria tipo 1
presente nos isolados foi realizada pelo teste de microhemoaglutinacdo. Para realizagdo dos ensaios de
aglutinacdo de oligossacarideos utilizou-se trés marcas comerciais de MOS, extraidos de S.
cerevisae,grupos 1, 2 e 3, filtrados através de um microfiltro, posteriormente diluidos para semeadura
superficial em Agar cromogénicoE. coli. Para avaliagdo microscopica da capacidade aglutinante do
MOS foram submetidas a testes de aglutinagdo em lamina.Para estimar a contagem bacteriana total
(CBT), calculou-se a média das contagens do conjunto de trés placas. Pressupostos de homogeneidade
de variancias e normalidade de dados foram validados, respectivamente, pelo teste de Levene e
Shapiro-Wilk. Varidveis homocedasticas foram comparadas por analise de variancia em uma via
(ANOVA one-way), com contrastes pelo método de Tukey. Varidveis heterocedasticasforam
comparadas com ANOVA one-way com aplicagdo da corre¢do de Welche contrastes pelo método de
Games-Howell. AscorrelacBes entre CBTs, Tituloshemaglutinantes, didmetros e areas dos glébulos
foram avaliados pelo teste de correlacdo de Pearson. Todas as analises foram conduzidas no software
R, considerando-se probabilidade de erro tipo 1= 5%Das 30 cepas testadas, 25 (83,3%)expressaram
capacidade hemaglutinante com titulos variando entre 1:4 e 1:16.0s resultados sugerem que 0 MOS
apresentou acdo efetiva na aglutinacdo das bactérias, visto que as estimativas de CBTs das cepas

*Corresponding author.

E-mail address: paula_marioto@hotmail.com (P.M. Perez), nadielecastilho@gmail.com (N. T. Massaranduba),
brunagardin@globo.com (B.K.Gardin); victoraugusto.vieira@hotmail.com (V. A. V. D.
Lima),rogeriakeller@unoeste.br (R. Keller), rgiuffrida@unoeste.br (R.Giuffrida),hermann@unoeste.br (H.
Bremer-Neto).
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tratadas com MOS foram inferiores as contagens da amostra pura. O grau de aglutinagéo pode variar
segundo a composi¢cdo do MOS, visto que o produto 1 apresentou CBTs superiores aos demais,
denotando que os glébulos aglutinados ndo foram capazes de reter bactérias nos poros dos filtros de
forma similar aos produtos 2 e 3.0bservou-se correlacdo significativa enegativa entre a
hemaglutinacdo sensivel a manose e aglutinacdo de MOS para os produtos 1 e 2, 0 que sugere que
intensidade da aglutinacdo por bactérias pode estar relacionada a expressao de fimbrias do tipo 1.
Conclui-se que a técnica de filtragem e cultura pode ser utilizada para avaliar diferentes graus de
aglutinacdo de produtos a base de MOS e a quantidade de bactérias retidas nos filtros parece estar
relacionada mais com a expressao de fimbrias tipo 1 mano-sensiveis do que com os tamanhos dos
glébulos produzidos.

Palavras-chave: Aglutinagdo. Escherichia coli. MOS.

1. Introdugdo

A espécie Escherichia coli é uma bactéria gram-negativa, pertencente a familia
Enterobacteriaceae, amplamente disponivel na natureza que compreende linhagens comensais que
habitam o intestino de muitos animais e humanos, e linhagens, como E. coli diarreiogénicas, que
podem causar uma grande variedade de doencas intestinais e extra-intestinais, como diarréia, variando
de diarreias autolimitantes até sindromes cronicas graves, infec¢des do trato urinario, septicemia e
meningite neonatal, com alta prevaléncia em criangas com idade de zero a cinco anos (Clermont et al.,
2000; Pasquali et al., 2015).

Essas infecgOes entéricas associadas ao agente sdo mais comuns em paises com baixos indices de
desenvolvimento socioecondmico, sobretudo a pobreza, desmame precoce, deficiéncias nutricionais e
menor nivel de escolaridade maternal (Unicef, 2009).

As linhagens de E. coli diarreiogénicas séo diferenciadas pela presenca de fatores de viruléncia
como adesinas fimbriais, toxinas e invasinas, e classificadas em: E. coli enteropatogénica (EPEC), E.
coli enterotoxigénica (ETEC), E. coli enteroinvasora (EIEC), E. coli enterohemorragica (EHEC) ou E.
coli produtora da toxina de Shiga (STEC), E. coli enteroagregativa (AEAC) e E. coli aderente difusa
(DAEC) (Nguyen et al., 2005; Teng et al., 2004).

A EPEC é a principal e mais versatil entre as categorias diarreiogénicas e uma das principais causas
de diarréia em criancas menores de cinco anos de idade (Fagundes-Neto and Scaletsky, 2000;
Rodriguez-Angeles, 2002).

O mecanismo da patogénese envolve trés estagios de interagdo entre EPEC e a célula: 1) aderéncia
localizada (AL) mediada pela fimbria BFP (bundle-formingpilus) e codificada pelo gene plasmidial
EAF; 2) sinais de transducdo; e 3) aderéncia intima promovida pela intimina (gene aea) (Nataro and
Kaper, 1998).

Dentre os principais fatores dessa aderéncia, destacam-se as fimbrias tipo 1: filamentos proteicos

requeridos para a aderéncia de E. coli a receptores glicopeptidicos que expressam manose, presentes
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na superficie da mucosa intestinal (Westerlund-Wikstrém and Korhonen, 2005). Considerando-se que
a adesdo ao epitélio intestinal € um passo essencial para a expressdo de outros fatores de viruléncia
que incluem principalmente toxinas, o bloqueio dos receptores de aderéncia com moléculas de acéo
antiaderente parece ser uma forma promissora de reduzir a probabilidade das E. coli de estabelecer
quadros infecciosos diarréicos (Morrow et al., 2005; Sharon, 2006; Silva et al., 2011).

Dentre as moléculas potencialmente empregadas para reduzir a adesdo de E. coli na parede
intestinal, destacam-se os oligossacarideos dietéticos notadamente, os mananoligossacarideos (MQOS),
que atuam por meio de exclusdo competitiva ao ligarem-se seletivamente as fimbrias tipo 1,
impedindo a aderéncia a mucosa promovendo a eliminacdo do agente conjuntamente com o bolo fecal.
MOS sdo suplementos dietéticos, classificados como prebioticos, compostos principalmente de
carboidratos derivados da parede celular externa de leveduraSaccharomycescerevisiae e amplamente
disponiveis no Brasil, visto que sdo subprodutos oriundos da industria sucroalcooleira(Heinrichs et al.,
2003; Miguel et al., 2004).

Até 0 momento, a maioria dos estudos in vitro avaliou de forma qualitativa o potencial aglutinante
do MOS frente a diferentes agentes patogénicos entéricos, incluindo E. coli (Borowsky et al., 2009). A
imprevisibilidade caracteriza o desenvolvimento da pesquisa qualitativa, ja que na avaliacdo subjetiva
¢ comum existirem variagdes nas andlises entre os diferentes envolvidos, pois apresentam
conhecimentos parciais e limitados. Portanto, o objetivo deste estudo foi padronizar uma técnica
guantitativa para avaliar a capacidade in vitro de aglutinacdo de diferentes mananoligossacarideos
(MOS) a cepa de Escherichia coli isoladas de casos de diarreia infantil, de criangas de 0 a 5 anos de

vida.

2. Material e métodos

As linhagens de E. coli utilizadas na pesquisa foram cedidas por laboratérios de diagndstico
privados e publicos dos municipios de Presidente Prudente e Tupd, S&o Paulo, Brasil, onde foram
mantidas em estoque, congeladas & -70°C até o0 momento do uso. Todas as amostras obtidas durante o
ano de 2014-2015 foram reisoladas em meios bioquimicos para confirmagdo de E. coli e sorogrupadas
através de reacgOes soroldgicas comanti-soros direcionados contra antigenos somaticos (O). Os
sorogrupos e sua freqliéncia encontrados nesse estudo estdo descritos na tabela 1.

Para avaliar a expressdo da fimbriais tipo 1 procedeu-se o ensaio de microhemaglutinagdo em
placa com suspensbes de hemécias de cobaio a 1% em presenca e na auséncia de D-manose
1%(Awad-Masalmeh et al., 1982; Duguid et al., 1979). O sangue de cobaio foi obtido por puncgéo
cardiaca e depositado em frascos contendo citrato de sodio 3,2%. A seguir, procedeu-se trés lavagens
consecutivas em tampao fosfato-salina (PBS, pH 7,4), centrifugando a suspensdo de hemacias a 1500
xGpor 10 minutos. A suspensdo final foi suplementada com D-manose previamente esterilizada por

filtragdo na concentracéo final de 1%.
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Para os ensaios de microhemaglutinacdo, inicialmente, coldnias bacterianas presentes nos meios
de conservacdo, TSB com glicerol a 2%, foram reisoladas em agar MacConkey para avaliar pureza e
viabilidade. A seguir, as coldnias foram submetidas a 10 passagens sucessivas em 10 mL de caldo
tripticase de soja (TSB) a cada 72 horas para ativagao da expressdo de fimbrias tipo 1 (Spring et al.,
2000). Apos este procedimento, as linhagens foram inoculadas em Agar CFA (Colonization Factor
Antigen) e incubadas em estufa a 37°C por 24 horas. Os isolados obtidos no meio CFA foram
utilizados para preparo de indculos em tamp&o fosfato (PBS) correspondentes a 1,2x10° células/mL
(escala de MacFarland, tubo 4)

Os testes de microhemaglutinacdo foram conduzidos em microplacas com 96 pocos em forma de
“U” mantidas sobre gelo. A partir dos inoculos obtidos nos procedimentos anteriores realizou-se
diluicBes seriadas correspondentes as propor¢des de 1:2 até 1:256, em solugdo de tampao fosfato, com
volume final de 50 pL por pogo. As diluicBes foram realizadas em duplicata (duas fileiras), sendo que
nos pocos de uma das fileiras foi adicionado 50 pL de suspensdes de hemacias de cobaio a 1%
suplementadas com 1% de manose e em outra, a mesma suspensao sem presenca de manose. As placas
foram refrigeradas a 5°C e as leituras realizadas ap6s 2 horas de exposicdo, com auxilio de lupa
microscopica. Foram consideradas positivas, as amostras bacterianas que apresentaram titulo
aglutinante igual ou superior a 1:4. Linhagens que apresentaram aglutinacdo inibida pela D-manose
foram consideradas como portadoras das fimbrias do Tipo 1. A amostra de EPEC E2348/69 do
sorotipo 0127:H6 foi empregada como controle positivo do teste e como controle negativo a cepa
K12. Os resultados foram avaliados na forma de titulo (Adegbola and Old, 1983).

Para realizacdo dos ensaios de aglutinacdo de oligossacarideos utilizou-se trés marcas comerciais
de MOS, extraidos de S. cerevisae, sendo os grupos 1, 2 e 3 (Tabela 2). Inicialmente foram preparadas
suspensdes de MOS a 0,1% em PBS esterilizadas por autoclavacdo a 121°C por 15 min. A seguir, 1
mL de cada suspensdo foi misturada com 1mL da suspensdo bacteriana preparada conforme etapa
anterior, em tubos de vidro de 5 mL de capacidade. Apo6s incubacdo por 30 minutos a 5°C, a
suspensao foi transferida para uma seringa de 5mL de capacidade e filtrada através de um microfiltro
com poros de 0,8 um de didmetro. O filtrado obtido foi diluido em PBS nas fragdes 10" a 10°*. De
cada diluicdo, retirou-se 0,1 ml para semeadura superficial em placas de Petri contendo Agar
cromogeénico E. coli. Dilui¢Bes puras de E. coli sem adi¢do de MOS foram utilizadas como controle
positivo e amostras de MOS sem E. coli como controle negativo. Apds 24 de incubacdo, placas com
30 a 300 UFC foram separadas e as colonias enumeradas. Os valores aferidos foram expressos em
Unidades Formadoras de Col6nia por mL de filtrado (UFC/mL).

Para avaliacdo microscopica da capacidade aglutinante do MOS, inicialmente preparou-se
suspensdes na concentragdo de 0,1% em PBS, com cada marca comercial. A seguir, depositou-se 50 pl
da suspenséo obtida em orificios de microplacas de 96 pogos. Em cada poco, depositou-se 50 pl de
suspensdo de bactérias, preparada conforme etapa anterior. Apds incubagdo por 60 minutos a 5°C, 20

WL de cada suspensdo foi depositado em lamina para observagdo microscépica do padrdo aglutinante,
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em aumento de 40X. As analises foram realizadas em triplicata. Amostras de MOS a 0,1%, sem
suspensdo bacteriana foram utilizadas como controle negativo. Foram consideradas como aglutinantes,
amostras com agregados de MOS visivelmente grosseiros e de tamanho grande, em comparacdo a
amostra controle (Borowsky et al., 2009). Para confirmar a atividade aglutinante, aliquotas das
suspensdes de MOS + E. coli foram depositadas em laminas e coradas pelo método de Gram. A
capacidade aglutinante da amostra foi confirmada apds observar-se bastonetes Gram negativos
aderidos aos grumos.

Para estimar a contagem bacteriana total (CBT) por 0,1 ml de fluido filtrado, calculou-se a média
das contagens do conjunto de trés placas e multiplicou-se o valor pela reciproca da diluicdo
correspondente. As médias de CBTs sofreram transformacdo logaritmica na base 10 para
normalizacdo dos dados. Pressupostos de homogeneidade de variéncias e normalidade de dados foram
validados, respectivamente, pelo teste de Levene e Shapiro-Wilk. Variaveis homocedéasticas foram
comparadas por analise de variancia em uma via (ANOVA one-way), com contrastes pelo método de
Tukey. Variaveis heterocedasticas foram comparadas com ANOVA one-way com aplicacdo da
correcao de Welche contrastes pelo método de Games-Howell. As correlagbes entre CBTs, Titulos
hemaglutinantes, diametros e areas dos globulos foram avaliados pelo teste de correlagdo de Pearson.
Todas as analises foram conduzidas no software R, considerando-se probabilidade de erro tipo
1<5%(R Development Core Team, 2016).

Tabela 1
Sorogrupos e frequéncia de E. coli utilizadas no estudo.

Sorogrupo Frequéncia
026 1(3,3%)
055 5 (16,7%)
086 5 (16,7%)
0111 3 (10,0%)
0114 2(6,7%)
0125 5 (16,7%)
0126 2(6,7%)

0142 4 (13,3%)
0158 3(10,0%)

Total 30 (100%)
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Tabela 2
Composicao dos diferentes MOS.

MOS COMPOSICAO REFERENCIA

Derivado da parede celular da levedura Saccharomyces

cerevisiae, cepa 1026 Collet, 2000

Fragdo ativa da mananoproteina, derivada de um

. . Alltech, 2010
mananoligossacarideo.

Aditivo prebiotico rico em B-glucanos e
3 mananoligossacarideos, derivado de uma cepa especialmente Icc, 2010
selecionada de levedura Saccharomyces cerevisiae

3. Resultados e Discussdo

Das 30 cepas avaliadas nos ensaios de microhemaglutinacao, 25 (83,3%) expressaram capacidade
hemaglutinante com titulos variando entre 1:4 e 1:16 (média geométrica = 5,9 + 0,88). Na tabela 3
estdo sumarizados os resultados das CBTs, Area e Perimetro dos globulos de aglutinago, expressos
como média + desvio padrdes para as 25 cepas selecionadas. Na tabela 4 estdo descritos os resultados
da anélise de correlagéo.

Os dados da tabela 3 sugerem que o MOS apresentou acdo efetiva na aglutinacdo das bactérias,
visto que as estimativas de CBTs das cepas tratadas com MOS foram inferiores as contagens da
amostra pura. Os glébulos de MOS com as bactérias aderidas possivelmente ficaram retidas nos poros
presentes no interior dos filtros. Estes resultados indicam que a técnica de filtragem pode representar
uma alternativa interessante quando comparada aos métodos de quantificagdo por escores apds
visualizagdo microscoépica, que apresentam certo grau de subjetividade (Borowsky et al., 2009).

Os resultados observados na tabela 3, também sugerem que o grau de aglutinacdo pode variar
segundo a composicdo do MOS, visto que o produto 1 apresentou CBTs superiores aos demais,
denotando que os glébulos aglutinados ndo foram capazes de reter bactérias nos poros dos filtros de
forma similar aos produtos 2 e 3. As diferengas na capacidade aglutinante podem ser devido a
processos industriais de obtencdo industrial das fracOes da parede das leveduras, bem como a
composicao dos produtos (Alltech, 2010; Icc, 2010; Collet, 2000).

As diferencas entre contagens observadas para diferentes produtos (tabela 3) sugerem que a
formulacdo e granulometria influenciam no processo de aglutinagdo. Este resultado €é reforgado pelas
comparac0es entre didmetro e area, que se mostraram estatisticamente diferentes para cada produto, o
que pode ser devido a sua composicdo ou origem das cepas de leveduras, Saccharomyces cerevisiae,
utilizadas ou até mesmo pelos diferentes processos de produgdo do mananoligossacarideo e sua agdo
(tabela 4) (Sakita et al., 2014). Esta hipotese, entretanto, ndo é ratificada pela analise de correlacéo,
que ndo foi capaz de detectar relacdo existente entre tamanho dos glébulos e CBTs (tabela 4). Desta
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forma, outros quesitos devem ser levados em conta na capacidade aglutinante dos diferentes produtos

a base de MOS, incluindo a capacidade da cepa teste em expressar fimbrias tipo 1.

Tabela 3
Médias e desvio-padrbes das contagens bacterianas totais, area e perimetro dos gloébulos de
aglutinacdo.
Produto Log (CBT) Area (nm? Perimetro (nm)
Puro 9,27(A) £ 0,22 NA* NA*

1 9,04 (B) £ 0,27 39236,26 (A) + 7535,52 1007,92 (A) £ 230,55

2 7,48 (C) £ 0,54 47579,15 (B) = 8034,37 1151,14 (B) + 277,56

3 7,42 (C) £0,50 57088,87 (C) + 5485,03 1330,49 (C) £ 190,21

Letras diferentes na mesma coluna indicam diferencas significativas (p<0,05).* NA= ndo avaliado.

Observou-se correlacdo significativa e negativa entre a hemaglutinacdo sensivel & manose e
aglutinacdo de MOS para os produtos 1 e 2 (tabela 4), o que sugere que intensidade da aglutinacdo por
bactérias pode estar relacionada a expressdo de fimbrias do tipo 1. Resultados de outras pesquisas
sugerem que a adsorcao das bactérias pelo MOS in vivo poderia impedir a adesdo a parede intestinal
apos a ligacao previa com MOS. Esta hipétese foi confirmada por Oyofo et al., (1989a)que testaram o
efeito de diferentes aglcares sobre a aderéncia de bactérias a células epiteliais in vitro e relataram
inibicdo da aderéncia por manose em mais de 90% das amostras seguida por uma diminuicdo da
colonizacdo cecal de S. typhimurium em aves. Em outros estudos, Oyofo et al., (1989b, 1989c)e Line
et al., (1997) obtiveram resultados similares quando relataram a diminui¢cdo da colonizacdo de S.
typhimurium com Saccharomyces boulardii em aves. Os resultados também foram reforcados pelo
estudo de Spring et al., (2000), que apos realizaram trés ensaios em pintinhos,verificaram que a adi¢do

de MOS a racéo reduziu a concentracdo cecal de S. typhimurium cepa 29E nesses animais.
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Tabela 4

CorrelagOes entre titulo hemaglutinante (TH), CBTs, perimetro (D) e &rea (A) dos glébulos de
aglutinacdo.

Correlacdo r 1C-95% p
THx CBT

Pura -0.3322 -0.64 a0.07 0.538
1 -0.1293 -0.50a0.28 0.038*
2 -0.417 -0.70 a-0.03 0.024*
3 -0.4497 -0.72a-0.07 0.824
THxXxA

1 -0.0467 -0.43a0.35 0.8245
2 0.2798 -0.13a0.61 0.1755
3 -0.0323 -0.42a0.37 0.878
THxD

1 -0.0351 -0.42a0.37 0.8677
2 0.0395 -0.36a0.43 0.8512
3 0.1322 -0.28a0.50 0.5288
CBT xA

1 0.1281 -0.28a0.50 0.5417
2 0.1087 -0.30a0.48 0.6051
3 -0.0806 -0.46 2 0.32 0.7019
CBTxD

1 0.2909 -0.12a0.62 0.1582
2 0.1672 -0.24a0.53 0.4243
3 0.0034 -0.39a0.40 0.9873

r = coeficiente de correlacdo de Pearson; 1C-95% = intervalo de confianca para estimativa do coeficiente de
correlacdo de Pearson; p =significancia estatistica para hip6tese de que os r é estatisticamente diferente de zero;
*

p <0,05.

A aglutinagdo de prebidtico, produto a base de MOS, é um fenébmeno observado em diversas
espécies bacterianas, incluindo E. coli, Salmonella .e Campylobacter sp., conforme estudos
conduzidos por Spring et al., (2000) e Borowsky et al., (2009). Embora existem varias adesinas
presentes na superficie celular destes agentes, a fimbria tipol € a Gnica que contribui efetivamente para
a colonizacéo do trato intestinal (Althouse et al., 2003; Baumler et al., 1996; Boyen et al., 2008).
Apesar disso, mudanga no fen6tipo aglutinante para o ndo aglutinante pode ocorrer em algumas cepas
(Althouse et al., 2003), conforme demonstraram Mirelman et al., (1980) e Muller et al., (1991). Nestes
estudos verificaram que a expressdo do gene fim A em linhagens de Salmonella depende de condicBes
do meio onde o agente infecciosos se encontra. Estas relacionadas podem estar relacionadas a

temperatura, osmolaridade e sais biliares,que correspondem ao ambiente presente no intestino
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(Swenson et al., 1991). A expressdo foi relacionada a proteinas reguladoras, aléem de proteinas fim-
especificas (Tinker et al., 2001; Tinker and Clegg, 2000) foi associado desta forma, a regulacéo €
susceptivel a genes sensiveis aos estimulos ambientais e ao estado fisiologico da célula (Althouse et
al., 2003;Baumler et al., 1997).

O uso de filtros para mensurar o poder aglutinante de diferentes produtos a base de MOS pode
apresentar limitagfes importantes. Os grumos de aglutinados produzidos podem sofrer pressdo na
filtragem e se romperem permitindo a passagem de bactérias para o0 meio de cultura, visto se tratarem
de estruturas frageis. Desta forma, as culturas podem subestimar a quantidade de bactérias retidas nos
filtros. Outra limitacdo se refere a possibilidade dos grumos aglutinados sofrerem deformacdes nas
laminas durante a observagdo microscopica, diminuindo a precisdo das mensuragdes do perimetro e da
area dos mesmaos.

Conclui-se que a técnica de filtragem e cultura pode ser utilizada para avaliar diferentes graus de
aglutinacdo de produtos a base de MOS e a quantidade de bactérias retidas nos filtros parece estar
relacionada mais com a expressao de fimbrias tipo 1manano-sensiveis do que com os tamanhos dos

glébulos produzidos.
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One author has been designated as the corresponding author with contact details:
» E-mail address
+ Full postal address

All necessary files have been uploaded:

Manuscript:

+ Include keywords

+ All figures (include relevant captions)

+ All tables [including titles, description, footnotes)

+ Ensure all figure and table citations in the text match the files provided
+ Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files {where applicable)

Supplemental files (where applicable)

Further considerations
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* Manuscript has been 'spell checked' and "grarmmar checked’

# All references mentioned in the Reference List are cited in the text, and vice versa

+ Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

* Relevant declarations of interest have been made

+ Journal policies detailed in this guide have been reviewed

+ Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center,

BEFORE YOU BEGIN

Language and language services

Please write your text in good English (American or British usage is accepted, but not a mixture
of these). Authors whose primary language is not English, are strongly encouraged to submit
manuscripts after their being edited for correct English. This will speed up and increase the
likelinood of acceptance of an article during the reviewing process. Authors who require information
about language editing and copyediting services pre- and post-submission please wvisit http://
webshop.elsevier.comy/languageservices or our customer support site at http://support. eleavier com
for more information.

Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidalines for journal publication,

Declaration of infterest

All authors are requested to disclose any actual or potential conflict of interest including any financial,
personal or other relationships with other people or organizations within three years of beginning the
submitted work that could inappropriately influence, or be perceived to influence, their work. More
infarmation.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously (except
inn the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see 'Multiple, redundant or concurrent publication” section of our ethics policy for more
information), that it = not under consideration for publication elsewhere, that its publication is
approved by all authors and tacitly or explicitly by the responsible authorities where the work was
carried out, and that, if accepted, it will not be published elsewhere in the same form, in English or
in any other language, Including electronically without the written consent of the copyright-holder. To
verify originality, your article may be checked by the originality detection service CrossCheck,

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only If approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agrea with the addition, removal or rearrangement. [n the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the reguest, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any reguests approved by the Editor will result in a cordgendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ (sea
more information on this). An e-mall will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement’ form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal

circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
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excerpts from other copyrighted works are included, the author{s) must obtain written permission
from the copyright owners and credit the source(s) in the articlke. Elsevier has preprinted forms for
use by authors in these cases,

For open access articles: Upon acceptance of an article, authors will be asked to complete an
‘Exclusive License Agreement’ (more information). Permitted third party reuse of open access articles
is determined by the author's choice of user license.

Author rights
&g an author you (or your employer or institution) have certain rights to reuse your work, More
information.

Elcevier supports responsible sharing
Find out how you can share yvour research published In Elsevier journals.

Role of the funding source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and In the decision to
submit the article for publication. If the funding source(s) had no such involvemeant then this should
be stated.

Funding body agreements and policies

Elsevier has astablished a number of agreemants with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the Open
Access Publication Fee. Details of existing agreements are avallable anline.

Open access
This journal offers authors a choice in publishing their research:

Open access

= Articles are freely available to bath subscribers and the wider public with permitted reuse.

s An open access publication fee is payable by authors or on their behalf, e.g. by their research funder
or Institution.

Subscription

= Articles are made available to subscribers as well as developing countries and patient groups through
our universal access prograims.

» Mo open access publication fee payable by authors.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For open access articles, permitted third party (rejuse is defined by the following Creative Commaons
user licenses:

Creative Commons Attribution (CC BY)

Lats others distribute and copy the article, create extracts, abstracts, and other reviced versions,
adaptations or derivative works of or from an article {such as a translation), include in a collective
work (such as an anthology), text or data mine the article, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or reputation.

Creative Commons Attributlon=NonCommercial-NoDerlvs {CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author({s) and provided they do not alter or
modify the article.

The open access publication fee for this journal is USD 3300, excluding taxes. Learn more about
Elsevier's pricing policy: https:/fwww.elsevier.comy/openaccesspricing.

Green ppen access

Authore can share their research in a variety of different ways and Elsevier has a number of
green open access options available. We recommend authors see our green open access page for
further information. Authors can also self-archive their manuscripts immediately and enable public
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access from their institution’s repository after an ambargo period. This is the version that has been
accepted for publication and which typically includes author-incorporated changes suggested during
submission, peer review and In editor-author communications. Embargo period: For subscription
articles, an appropriate amount of time is needed for journals to deliver value to subscribing customers
before an article bacomes freely available to the public. This is the embarge period and it begins from
the date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Publishing Campus

The Elsevier Publishing Campus (www.publishingcampus.com) is an online platform offering free
lectures, interactive training and professional advice to support you in publishing your research. The
College of Skills training offers modules on how to prepare, write and structure your article and
explains how editors will look at your paper when It is submitted for publication. Use these resources,
and more, to ensure that your submission will be the best that you can make it.

Submission

Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.q., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decislon and requests for
revicion, is sent by a-mail.

PREPARATION

NEW SUBMISSIONS

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The systern automatically converts your files to a single PDF file, which
is used in the peer-review process.

Ag part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the referesing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by refereaes ko evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 ME must be uploaded
separately.

References

There are na strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal titlefbook
title, chapter titlefarticle tithe, year of publication, volume number/book chapter and the pagination
must be present. Usa of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will b highlighted
at proof stage for the author to correct.

Formatting reguirements

There are no strict formatting requirements but all manuscripts must contain the essential elements
neaeded to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, thic should be included in
yvour initial submission for peer review purposes,

Divide the article into clearly defined sections.

Please ensure your paper has consecutive line numbering - this is an essential peer review
requirement.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
ba placed directly balow the figure or table.

REVISED SUBMISSIONS
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Use of word processing software

Fegardless of the file farmat of the original submission, at revision you must provide us with an
editable file of the entire articke. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in @ way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the "spell-check’ and ‘grammar-check’
functions of your word processor.

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numberad
1.1 (then 1.1.1, 1.1.2, ...}, 1.2, etc. {the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results,

Material and methods
Provide sufficient detall to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Theory/calcuiation

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introeduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Resuits
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Resulks
and Discussion section is often appropriate. Avold extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Glossary
Please supply, as a separate list, the dafinitions of fisld-specific terms used in your article.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similary for tables and figures: Table A.1; Fig. A.1, atc.

Essential title page information

s Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

s Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. Present the authors® affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affillation, including the country name and, if available, the
e-mail address of each author,

+ Covresponding author. Clearly Indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that the e-mail address is given and that contact
details are kept up to date by the corresponding author.

s Presant,/parmanant address. If an author has moved since the work described in the article was
done, or was visiting at tha time, a 'Present address’ {or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affillation address. Superscript Arabic numerals are used for such footnotes.
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Abstract

A concise and factual abstract |s required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but If
essential, then cite the author(s) and yvear(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

For "Notes' Abstract should be no longer than 50 words

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pietoral form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h = w) or proportionally more. The image should be readable at a size of 5 x
13 cm using a reqular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Offica
files. You can view Example Graphical Abstracts on our information site.

Authors can make use of Elsevier's [llustration and Enhancement service to ensure the best
presentation of thelr images and in accordance with all technical requirements: Illustration Service.

Highlights

Highlights are mandatory for this journal. They consist of a short collection of bullet points that
convey the core findings of the article and should be submitted in a separate editable file in the
online submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet points
(maximum 85 characters, Including spaces, per bullet point). You can view example Highlights an
our information site,

Keywords

Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concapts (avoid, for example, "and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywards
will be used for indexing purposes.

US or GB spelling 3-6 (Alphabetized)

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the foatnote. Ensure consistency of abbreviations throughout the article,

Acknowledgemeants

Collate acknowledgements in a separate section at the end of the article befare the references and do
naot, therefore, include them on the title page, as a footnote to the title or otherwise, List here those
individuals who provided help during the research (e.q., providing language help, writing assistance
or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the Mational Institutes of Health [grant numbers xxxx, yyyy];
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz)]; and the United States Institutes
of Peace [grant number aaaal.

It is not necessary to include detailed descriptions an the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or crganization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commearcial, or
not-for-profit sectors.
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Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors build footnotes into the text, and thic feature may be used. Should this not be the casa,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for
purposes of deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly.
For graphical images, this journal is applying the fellowing policy: no specific feature within an image
may be enhanced, obscured, moved, removed, or introduced. Adjustments of brightness, contrast,
or color balance are acceptable If and as long as they do not obscure or eliminate any Information
present in the original. Monlinear adjustments (e.g. changes to gamma settings) must be disclosed
in the figure legend.

Electromic arfwork

General points

s Make sure you use uniform lettering and sizing of your original artwork,

» Preferred fonts: Arial (or Helvetica), Times New Roman {or Times), Symbol, Courber.

s Number the illustrations according to their sequence n the text.

s Uze a logical naming convention for yvour artwork files.

s Indicate per figure if it is a single, 1.5 or 2-column fitting image.

s For Word submissions only, you may still provide flgures and their captions, and tables within a
simgle file at the revision stage.

s Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork Is avallable.,

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats {note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EFS (or PDF): Vector drawings. Embed the font or save the text as 'graphics’.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF {or IPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped ling/half-tone (color or grayscale): a minimum of 500 dpi
is reguired.

Please do not:

s Supply files that are optimized for screen use (e.q., GIF, BMP, PICT, WPG); the resolution is too low.
= Supply files that are too low in resolution.

» Submit graphics that are disproportionately large for the content.,

Color artwork

Pleaze make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScenceDirect and other sites) regardless of whether or not these illustrations
are reproduced In color in the printed version. For coler reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Flease
indicate your preference for color: in print or onllne only. Further information on the preparation of
electronic artwork,

Figure captions

Ensura that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbaols and abbreviations used.

Text graphics
Text graphics may be embedded in the text at the appropriate position. If vou are working with LaTeX
and have such features embedded in the text, these can be left. See further under Electronic artwork.
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Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
gsparing In the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere In the article. Please avoid using vertical rules and shading in table cells.

Tables should be compiled on separate pages with a short descriptive title, and legend if required,
and numbered consecutivaly.

References

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and perconal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either "Unpublished results’ or
'Personal communication®. Citation of a reference as 'in press' implies that the item has bean accepted
for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOl is encouraged.

A DOI can be used to cite and link to electronic articles where an article is in-press and full citation
details are not yvet known, but the article is available online. A DOI is guaranteed never to change,
S0 yOUu can use It as a permanent link to any electronic articke. An example of a citation using DOI
for an articke not yet in an issue is: VanDecar 1.C., Russo R.M., James D.E., Ambeh W.B., Franke M.
(2003). Aselsmic continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal
of Geophysical Research, http:/fdx.dol.org/10.1029/20011B0008841. Please note the format of such
citations should be in the same style as all other references In the paper.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [datasat] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley and Zotero, as well as EndMote. Using the word processor plug-ins from
these products, authors only need to select the appropriate journal template when preparing their
article, after which citations and bibliographies will be automatically formatted in the journal’s style.
If no template is yvet available for this journal, please follow the format of the sample references and
citations as shown in this Guide.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
limk:

http://open.mendeley.comyuse-citation-style/journal-of-microbiological-methods

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter titlefarticle title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be

AUTHOR INFORMATION PACK 15 Mar 2017 wiww.elsavier.com/lecate/jmicmath 11



32

applied to the accepted article by Elsevier at the proof stage. Mote that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

FReferences should be listed by author name and year of publication in parentheses In the body of the
text [l.e.(Crissman and Hadley, 1995) two authors; (Crissman et al., 1998) more than two authors}
and listed alphabetically in the reference section. References to journals should contain the names
and initials of all authors, the year of publication, the title of the paper, the title of the periodical
abbreviated according to List of Serial Title Word Abbreviations {(available from the International
Serials Data System, 20 rue Bachaumont, 75002 Paris, France. ISBN 2-904938-02-8), the volurme
number, and page number. References to books should also include the title of the book, the editors,
and publishers. See examples below.

Schiler, D., Uhl, R., Bauverein, E., 1995. & simple light scattering method to assay magnetism in
Magnetospirilium gryphiswaldense. FEMS Microbiol. Lett. 132, 139--145,

Tyssen, P, 1993, Hybridization with nucleic acid probes. In: Laboratory Technigues in Biochamistry
and Molecular Biology, Vol. 24, Elsavier, Amsterdam, pp. 375-436.

Shockman, G.0., HAlge, 1.-V., 1994, Microbial peptidoglycan {murein) hydrolase. In: Ghuysen, J.-
M., Hakenbeck, R.(Eds.), Bacterial Cell Wall. Elsevier, Amsterdam, pp. 131- 166,

Refarence style

Text: All citations in the text should refer to:

1. Single author: the author's name (without initials, unkess there is ambliguity) and the year of
publication;

2. Two authors: both authors' names and the year of publication;

3. Three or more authors: first author's name followed by "et al." and the year of publication.
Citations may be made directly (or parenthetically). Groups of references should be listed first
alphabetically, then chronologically.

Examples: 'as demonstrated (Allan, 2000a, 2000b, 1999; Allan and Jones, 1999). Kramer et al.
{2010) have recently shown ....'

List: References should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author{s) in the same year must be identified by
the letters "a', 'b', 'c’, etc., placed after the year of publication.

Examples:

Feference to a journal publication:

Van der Geer, )., Hanraads, 1.A.)., Lupton, R.A., 2010. The art of writing a scientific article. ). Sci.
Commun. 163, 51-59,

Feferance to a book:

Strunk Ir, W., White, E.B., 2000. The Elements of Style, fourth ed. Longman, New York.

Reference to a chapter in an edited book:

Mettam, G.R., Adams, L.B., 2009. How to prepare an electronic version of your article, in: Jones, B.S,,
Smith , R.Z. (Eds.), Introduction to the Electronic Age. E-Publishing Inc., New York, pp. 281-304.
Feference to a website:

Cancer Research UK, 1975. Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport) (accessed 13.03.03).

Feferance to a dataset:

[datazet] Ogura, M., Imahiro, 5., Saito, 5., Nakashizuka, T., 2015, Mortality data for Japanese oak
wilt disease and surrounding forest compositions. Mendeley Data, v1. http://dx.dol.org/10.17632/
¥wWi9Bnb39r. 1.

Video

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted filles should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material Is directly
usable, pleazse provide the files in one of our recommended file formats with a preferred maximum size
of 150 MB. Viden and animation files supplied will be published online in the alectronic version of your
article in Elsevier Web products, including SclienceDirect. Please supply "stills® with your files: you can
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choose any frame from the video or animation or make a separate image. Thesa will be used instead
of standard icons and will persanalize the link to your video data. For more detalled instructions please
visit our video instruction pages. Note: since video and animation cannot be embedded in the print
version of the journal, please provide text for both the electronic and the print version for the portions
of the articke that refer to this content.

Supplementary material

Supplementary material such as applications, Images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track Changes' option
in Microsoft Office files as these will appear in the published version.

RESEARCH DATA

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, madels,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can assoclate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References® section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that give them a better understanding
of the research described.

There are different ways to link yvour datasets to your article. When available, you can directly link
vour dataset to vour article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
articlke on ScienceDirect.

In addition, you can link to relevant data or entities through identiflers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1GOL1020; CCDC: 7340583;
PDB: 1XFN).

Data in Brief

You have the option of converting any or all parts of your supplementary or additional raw data into
one or multiple data articles, a new kind of article that houses and describes yvour data. Data articles
ensure that your data is actively reviewed, curated, formatted, indexed, given a DOI and publicly
avallable to all upon publication. You are encouraged to submit your article for Data in Srief as an
additional item directly alongside the revised version of your manuscript. If your research article is
accepted, your data article will autormatically be transferred over to Data in Brief where it will be
editorially reviewed and published in the open access data journal, Data in Brief. Please note an open
access fee s payable for publication in Data in Brief. Full details can be found on the Data in Brief
website. Please use this template to write your Data in Brief.

AudioSlides

The journal encourages authors to create an AudicSlides presentation with their published article.
Audioslides are brief, webinar-style presentations that are shown next to the online article on
Sciencelirect. This gives authors the opportunity to summarize their research in their own words
and to help readers understand what the paper i about. More information and examples are
avallable. Authors of this journal will automatically receive an invitation e-mail to create an AudioSlides
presentation after acceptance of their paper.
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Interactive plots
This journal enables you to show an Interactive Plot with your article by simply submitting a data
file. Full instructions.
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Online proof correction

Corresponding authors will receive an e-mail with a link to our online proofing system, allowimng
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer guestions from the Copy Editor
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version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
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corrections cannot be guaranteed. Proofreading is solely yvour responsibility.

Offorints
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access to the final published version of the article on ScienceDirect. The Share Link can be used
for sharing the article via any communication channel, including email and social media. For an
extra charge, paper offprints can be ordered via the offprint order form which is sent once the
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not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOT link.
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