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Grupo de pesquisa

Grupo de Pesquisa Basica, Aplicada e
Educacional em Ciéncias Bioldgicas

Enderego para acessar este espelho: dgp.cnpq.br/dgp/espelhogrupo/7734451508324836

Identificacao

Situagao do grupo:
Ano de formacao:
Data da Situacao:

Data do ultimo envio:
Lider(es) do grupo:
Area predominante:
Instituicdo do grupo:

Unidade:

Certificado

2
2018
15/05/2018 15:31
20/04/2018 21:11
Raphael Hermano Santos Diniz
Ciéncias Biologicas; Biologia Geral
Instituto Federal Minas Gerais - IFMG

Instituto Federal Minas Gerais - Campus Ouro Preto
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Enderego para acessar este espelho: dgp.cnpq.br/dgp/espelhogrupo/7734451508324836

Identificacao

Situagdo do grupo:  Certificado

Ano de formagao: 2018
Data da Situagado: 15/05/2018 15:31
Data do ultimo envio:  20/04/2018 21:11
Lider(es) do grupo:  Raphael Hermano Santos Diniz
Area predominante:  Ciéncias Bioldgicas; Biologia Geral
Instituicdo do grupo: |Instituto Federal Minas Gerais - IFMG

Unidade: |nstituto Federal Minas Gerais - Campus Ouro Preto

1of5 29/10/2018 15:02



2 of 5

Endereco / Contato

Endereco

Logradouro:

Numero:

Complemento:

Bairro:

UF:

Localidade:

CEP:

Caixa Postal:

Localizacao geografica

Latitude:

Longitude:

Contato do grupo

Telefone:

Fax:

Contato do grupo:

Website:

Rua Pandia Caldgeras

898

Pavilhdo de Seguranga do Trabalho, sala 112, CODACIB

Bauxita

MG

Ouro Preto

35400000

-20.395094743263716

-43.502151775649224

(31) 3559-2203

V)

raphael.diniz@ifmg.edu.br

http://dgp.cnpq.br/dgp/espelhogrupo/7734451508324836
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Repercussoes

Repercussbdes dos trabalhos do grupo

O grupo conta com pesquisadores cuja formagao basica sao: Ciéncias Bioldgicas, Nutricdo, Farmacia e
Educacao Fisica. Estes pesquisadores atuam auxiliando outras instituicdes de pesquisa em seus
respectivos projetos, além de realizarem pesquisas na prépria Instituicdo. Destacam-se projetos e
artigos publicados na area da: saude, microbiologia e educacao.

Participacao em redes de pesquisa

Rede de pesquisa Website/Blog

Nenhum registro adicionado

Linhas de pesquisa

Quantidade
de Quantidade de
Nome da linha de pesquisa Estudantes Pesquisadores
Educacgéo e Ensino-Aprendizagem de Ciéncia. 0 7
Microbiologia Aplicada a Saude e Biotecnologia 0 3
Saude e Educacéo 0 7

30of5 29/10/2018 15:02



Recursos humanos

Pesquisadores

Elizangela Fernandes Ferreira
Januaria Fonseca Matos

Keila Lopes Mendes

Margaly Aparecida de Aguiar Vita

Miriam Conceicao de Souza
Testasicca

Raphael Hermano Santos Diniz

Thalita Macedo Araujo

Estudantes

Nenhum registro adicionado

Técnicos

Nenhum registro adicionado

Colaboradores estrangeiros

Nenhum registro adicionado

Egressos

Pesquisadores

Nenhum registro adicionado

Estudantes

Nenhum registro adicionado

Titulagdo maxima

Data inclusao

http://dgp.cnpq.br/dgp/espelhogrupo/7734451508324836

Mestrado 20/03/2018
Doutorado 20/03/2018
Doutorado 20/03/2018
Graduacao 20/03/2018
Doutorado 20/03/2018
Doutorado 20/03/2018

Mestrado 20/03/2018

Nivel de Treinamento Data inclusao
Formacéao académica Data inclusédo
Pais Data inclusao

Periodo de participagdao no grupo

Periodo de participagdao no grupo

Instituicdes parceiras relatadas pelo grupo

Nome da Instituicdo Parceira

Universidade Federal de Ouro Preto

Universidade Federal de Vigosa

4 of 5

Sigla UF Acdes
UFOP MG
UFV MG

29/10/2018 15:02
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Indicadores de recursos humanos do grupo

Formacgao Colaboradores

académica Pesquisadores Estudantes Técnicos estrangeiros  Total
Doutorado 4 0 0 0 4
Mestrado 2 0 0 0 2
Graduagao 1 0 0 0 1

50f5 29/10/2018 15:02
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gualidade parecerista ad hoc de artigos cientificos submetidos a revista FG Ciéncia, alocada no
endereco http://revistas.faculdadeguanambi.edu.br/index.php/fgciencia/index, na internet, a
partir de maio de 2018.

Guanambi, 09 de maio de 2018,
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. dos Santos Lapes
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Juliana Mendonca dos Santos Lopes
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DECLARACAO

Declaramos para os devidos fins que Miriam Concei¢cdo de Souza
Testasicca atuou como orientadora no projeto “Elaboracdo de uma
sequéncia didatica e de um jogo didatico para o ensino de Biologia
Celular no Ensino Médio”, com co-orientacdo de Margaly Aparecida De
Aguiar Vita, Thalita Macedo Araujo, Keila Lopes Mendes e Raphael Hermano
Santos Diniz, através do Programa Institucional de Bolsas do Instituto Federal
de Minas Gerais - Campus Ouro Preto. Neste projeto, vigente de marco de
2018 a dezembro de 2018, a referida professora orientou as alunas: Fernanda
Camilo Goncalves e Rafaela de Freitas Tavares - bolsas de iniciacao cientifica,
modalidade PIBIC Jr.

Ouro Preto, 30 de outubro de 2018.
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Osvaldo Novais Junior, Miriam Conceicdo De Souza Testasicca, Margaly
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Sugar transport systems in Kluyveromyces marxianus CCT

7735

Fernando Augusto da Silveira - Raphael Hermano S. Diniz + Geraldo M. S. Sampaio *
Rogelio L. Brandao + Wendel B. da Silveira * Ieso M. Castro

Received: 29 May 2018/ Accepted: 11 August 2018
© Springer Nature Switzerland AG 2018

Abstract The pattern of glucose repression in most
Kluyveromyces marxianus strains does not correlate
with fermentative behaviour; however, glucose
repression and fermentative metabolism appear to be
linked to the kinetics of sugar uptake. In this work, we
show that lactose transport in K. marxianus CCT 7735
by lactose-grown cells is mediated by a low-affinity
H*-sugar symporter. This system is glucose repressed
and able to transport galactose with low affinity. We
also observed the activity of a distinct lactose trans-
porter in response to raffinose. Regarding glucose
uptake, specificities of at least three low-affinity
systems rely on the carbon source available in a given
growth medium. Interestingly, it was observed only
one high-affinity system is able to transport both

F. A. da Silveira - R. H. S. Diniz - W. B. da Silveira
Departamento de Microbiologia Agricola, BIOAGRO,
Universidade Federal de Vicosa, Av. PH Rolfs s/n,
36571-000, Vicosa, MG, Brazil

R. H. S. Diniz - G. M. S. Sampaio - R. L. Brandéo -

I. M. Castro (B<)

Laboratdrio de Biologia Celular e Molecular, Nucleo de
Pesquisas em Ciéncias Bioldgicas, Escola de Farmacia,
Universidade Federal de Ouro Preto, Campus do Morro do
Cruzeiro - 35.400-000, Ouro Preto, MG, Brazil

e-mail: imcastro@ufop.edu.br

R. H. S. Diniz

Instituto Federal de Educagéo, Ciéncia e Tecnologia de
Minas Gerais - Campus Ouro Preto, CODACIB,

Ouro Preto, MG, Brazil

Published online: 21 August 2018

glucose and galactose. We also showed that K.
marxianus CCT 7735 regulates the expression of
sugar transport systems in response to glucose
availability.

Keywords Glucose - Repression - K marxianus -
Lactose - Metabolism regulation - Sugar uptake

Introduction

The dairy industry produces annually a large volume of
whey, approximately 10 kg of whey is generated per
1 kg of cheese (Gonzélez-Siso 1996). Currently, the
whey is used in the production of numerous foodstuffs
such as dairy drinks or food supplements (Prazeres
et al. 2012). In addition, whey and its variations, as
cheese whey permeated, can also be used as fermen-
tation medium for the production of valuable com-
pounds such as ethanol, single-cell proteins, organic
acids, and enzymes (Guimaraes et al. 2010; Yadav
et al. 2015; Gabardo et al. 2015). Kluyveromyces
marxianus has been widely used in whey fermentation
(Silveira et al. 2005; Diniz et al. 2014; Ferreira et al.
2015; Gabardo et al. 2015). In contrast to Saccha-
romyces cerevisiae, K. marxianus assimilates lactose,
the sugar found in whey, as the sole carbon source; it
also displays a respiro-fermentative metabolism (Lane
and Morrissey 2010). In recent years, yeast researchers

@ Springer
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115163 - ETHANOL STRESS RESPONSES OF Kluyveromyces marxianus CCT 7735
REVEALED BY METABOLITE TARGET ANALYSIS

BALBINO, T.R.%; ALVIM, M. C. T.; VITAL, C. E.?; BARROS, E.%; VIEIRA, N. M. 2; SILVEIRA,
F. A.%; DINIZ, R. H. S.¥3; BRITO, A. F.1; BAZZOLLI, D. M. S.; RAMOS, H. J. 0.2 SILVEIRA,
W.B.1!

!Laboratério de Fisologia de Micro-organismos, Departamento de Microbiologia,
Universidade Federal de Vicosa, Vicosa, Minas Gerais, Brazil.

2Centro de Andlises de Biomoléculas, Centro de Ciéncias Bioldgicas e da Saude,
Universidade Federal de Vicosa, Vicosa, Minas Gerais, Brazil.

3Instituto Federal de Educacdo, Ciéncia e Tecnologia de Minas Gerais - Campus Ouro
Preto, Ouro Preto, Minas Gerais, Brazil.

Kluyveromyces marxianus has been used for ethanol production from whey, effluent
generated during cheese manufacturing. Due to its thermotolerance, it has also
potential to produce cellulosic ethanol via simultaneous saccharification and
fermentation process. Nevertheless, K. marxianus is not tolerant to high ethanol
concentrations. In this work, we analyzed the metabolic responses of K. marxianus CCT
7735 under ethanol stress. This strain was cultured in YPL medium [1% (w/v) yeast
extract, 2% (w/v) peptone and 2% (w/v) lactose], at 372C, up to reach an optical density
(ODeoonm) of 0.8. Subsequently, ethanol was added to reach a final concentration of 6%
(v/v). For metabolite target analysis, samples were withdrawn at 1, 4, 8 and 12h under
both ethanol-stressed and non-stressed conditions. The metabolites were extracted and
analyzed by liquid chromatography instrument coupled with a triple quadruple mass
spectrometer (LC-MS). Ergosterol content was measured by high performance liquid
chromatography (HPLC). We observed that the arginine concentration decreased at 1
and 4 h. From 8 h, the arginine concentrations in stressed cells were superior to those
obtained by unstressed cells. The phenylalanine concentrations were reduced in
stressed and unstressed cells at both 1 and 4 h, however at 8 and 12h of ethanol
exposure its concentration was higher in stressed than unstressed cells. Proline,
tryptophan, glutamate and trehalose concentrations at 4, 8 and 12h of ethanol exposure
were higher in stressed cells than in unstressed cells. Ethanol stress did not alter the
ergosterol concentration at 1, 4 and 8h, however its content decreased at 12h. The
higher accumulation of amino acids and trehalose in stressed cells seems to be
associated with adaptive responses to ethanol.
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Kluyveromyces marxianus CCT 7735 has been used for producing ethanol from whey
permeate and ricotta whey, which are effluents generated in dairy industry. However,
K. marxianus presents a low ethanol tolerance, which is a drawback for its use at
industrial level. Cellular membrane of yeasts is the main target of ethanol stress. High
ethanol concentrations alters its permeability leading to both dissipation of the
transmembrane electrochemical potential and cytoplasm acidification. Recently, our
research group selected an ethanol-tolerant K. marxianus CCT 7735 strain (ETS) by
adaptive laboratory evolution. This strain stood out for displaying a specific growth rate
higher than the parental strain under ethanol stress (above 100%). In this work, we
evaluted the fatty acids profile and ergosterol content of both parental and ETS strains,
in order to gain insights into the mechanisms related to acquisition of ethanol tolerance.
The samples were harvested from a chemostat culture under both ethanol-stressed and
non-stressed conditions. We observerd high contents of fatty acids and ergosterol in ETS
compared to parental strain indicating differences between their cell membranes.
Regarding the long-chain fatty acids, palmitoleic acid and oleic acid (monounsaturated
fatty acids) content were higher than palmitic acid and stearic acid (saturated fatty
acids) in ETS strain, compared to parental strain. Therefore, the alteration in both fatty
acids and ergosterol contents contributed for the acquisition of ethanol tolerance in K.
marxianus CCT 7735.
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