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Dear colleagues, participants of the meeting

It is my great privilege to welcome you on behalf of the Organising committee of Power of 
Microbes in Industry and Environment 2007. Five years ago Croatian Microbiological Society 
started an initiative of organising the first Power of Microbes Meeting in Opatija, Croatia in an 
effort to put together microbiologists dealing with different aspects of applied microbiology in the 
Central-European region. The meeting organised by three microbiological societies, Hungarian, 
Slovenian, and Croatian, joined more than 140 scientists not only from the three countries clearly 
expressing the importance of regional co-operation and the necessity for similar meetings. In 
years to come a question of repeating the initiative and perhaps transforming it into a line of 
conferences with tradition was often raised. In the same time microbiologists from other Central-
European countries expressed their interest in joining. Power of microbes 2007 is the result of 
such trends with Czechoslovak Microbiological Society taking part in its organisation, too.

This time the venue of the meeting is Zadar, one of the Croatian Adriatic jewels, a town of long 
historical and cultural virtues dating back from the Roman times of its rich history. I truly hope 
participants of the meeting will have an opportunity to enjoy both high quality science, as well as 
charms of the town of Zadar and the islands Kornati, one of the Croatian national parks where 
the congress excursion takes place. Indeed, it is the junction of scientific results presented in 
lectures and posters and informal meetings through the social programme of the conference 
which brings scientists together and results in new joint research and co-operation between 
laboratories and departments. 

Thus I wish all participants of Power of Microbes in Industry and Environment 2007 pleasant stay 
in Zadar and fruitful exchange of scientific experience.

Vladimir Mrša

President of the Organising Committee
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Welcome to the second joint meeting of Croatian, Czechoslovak, 
Hungarian and Slovenian microbiological societies

On behalf of the International Programme Committee, it is my great pleasure to welcome all 
participants to the second joint meeting under title Power of Microbes in Industry and Environment. 
This meeting will bring together scientists from Academia and Industry, colleagues from different 
microbiology areas, from interdisciplinary fields as well as graduate students. 

The 93 abstracts and 12 short oral communications presented here reflect the broad spectrum of 
microbiology from a wide variety of countries within and outside of the Europe. 

We have 16 invited speakers from 12 countries that will review and deliver novel achievements in 
different areas of microbiology hopefully providing the impetus for your future research. I will take 
this opportunity to express my warmest thanks to all of them.

This meeting would have not been possible without persistent and hard work of all of the committee 
chairs and members and I would like to thank all of them who did excellent job throughout this 
organization, assembling scientific programme with the emphasis on recent advancements as 
well as in organizing social events. 

I hope that this get together will bring to us all novel scientific frontiers, provocative and fruitful 
discussions, overall enjoyable meeting not only scientifically but also leaving you with unforgettable 
memories of the beautiful Zadar scenery and Kornati islands.

Dušica Vujaklija

President of the International Programme Committee
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Welcome letter

The second issue of Power of Microbes in Industry and Environment (Power of Microbes 2007) is 
about to begin. The first one took place in Opatija (Croatia) during spring 2002 with approximately 
150 participants. This time, the Organising Committee received registrations from about 200 
delegates. Although Power of Microbes 2007 is defined as Central European Symposium it is 
truly an international conference, with participation of researchers from more than 20 different 
European but also non-European countries.

The program of the Power of Microbes 2007 is a result of work of several microbiological 
organisations and many individuals who contributed their time and expertise. On behalf of the 
Croatian Microbiological Society, organiser and host of the event, I would like to thank all of them 
including officers from Czechoslovak, Hungarian and Slovenian microbiological societies for their 
active participation and contribution in organising of the Symposium. I am convinced that this 
Symposium serves to promote cooperation between our national microbiological societies. 

I am also indebted for the support of Federation of European Microbiological Societies (FEMS) for 
providing Power of Microbes 2007 FEMS Young Scientist Grant which helped more than 40 young 
researchers to participate at the Symposium. The support of the Croatian Ministry of Science, 
Education and Sports is also very much appreciated.

On a personal note, I would also like to thank our colleagues from the Organising and Scientific 
Committee for their efforts, enthusiasm and camaraderie. The culmination of their efforts is the 
technical interchange, informal discussion and personal communication that can only occur at 
the symposium itself. In that regard, I hope you will have a rewarding and enjoyable time in Zadar 
during the conference. Welcome to the Power of Microbes 2007!

Danko Hajsig

President of the Croatian Microbiological Society
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Celebration of the 85th Anniversary of the Department of 
Microbiology, Faculty of Agriculture, University of Zagreb

85th Anniversary of the Department of Microbiology

Faculty of Agriculture, University of Zagreb

Founded by prof. dr. Ljudevit Gutschy, Department of Microbiology exists since 1922.  Within 
the frame of the Faculty of Agriculture and Forestry, university lectures concerning Microbiology 
started in 1919. The esteemed professors leading this Department since 1922 up to now were 
as follows:

prof. dr. Ljudevit Gutschy – founder of the Department; 1922-1941

prof. dr. Vladimir Škorić – 1941-1947

prof. dr. Franjo Mlinac – 1947-1959 

prof. dr. Mara Prša – 1959-1983

prof. dr. Sulejman Redžepović – 1983 – 2006

prof. dr. Sanja Sikora – 2006 – presently Head of the Department

In 1922, the Department of Microbiology was mainly concerned with symbiotic nitrogen fixation 
as well as with introduction of new microbiological methods for analysis of the plant nutrients 
in soil. During the middle of the last century, scientists were mainly focused on microorganisms 
of natural habitats as well as on the influence of different agricultural management practices 
on soil microorganisms. During the sixties and seventies, one of  the major research efforts 
was directed towards the rumen microbiology. From 1979 -1983 the Department was engaged in 
microbiological studies of different soil types in order to develop the projects of land reclamation 
systems for the most of agricultural subjects in Croatia. At the same time, the scientists were 
also intersted in studying  the distribution of  asymbiotic nitrogen fixators in Istrian soils. During 
the eighties, the Department was mainly focused on symbiotic nitrogen fixation and, as a result, 
the concept of submerged growth of microbial biomass for soybean seed inoculation was 
developed. 

In 1993, the Department of Microbiology established its own laboratory for molecular 
identification of microorganisms. At the beginning, genotypic characterization was related to 
indigenous rhizobial strains. All the equipment was obtained through its own funds. In 1996, 
the investigations of indigenous wine yeasts of Croatian wine regions were started. Such 
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investigations resulted in the establishment of the culture collection of the most important 
rhizobial strains as well as the collection of indigenous wine yeasts.

The present scientific activities within the Department can be categorized into 3 main areas: 
soil microbiology with an emphasis in symbiotic nitrogen fixation, wine microbiology and dairy 
microbiology. Special efforts are directed towards the studying of the beneficial plant-microbe 
interaction as well as the biodiversity and characterization of agriculturally important microbes. 
Current research interests are as follows: beneficial microbial associations in sustainable 
legume production, functional genomic and molecular characterization of wine yeasts as well 
as microbiological quality control of autochtonous sheep cheeses.

Current teaching activities include responsibility for four courses at BSc level, four courses 
at MSc level and two courses at PhD level. The scientists from the Department created a study 
programme at MSc level entitled “Microbial Biotechnology in Agriculture“.

Today, the Department of Microbiology is a modern and well equiped scientific and teaching 
unit of the Faculty of Agriculture. Our philosophy is to follow contemporary scientific trends 
through cooperation with the majority of the departments within the Faculty as well as with 
leading domestic and foreign researchers and scientific institutions.

Sanja Sikora

Head of the Department of Microbiology 
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GENERAL INFORMATION
CONGRESS VENUE

Hotel Donat, Falkensteiner Club Funimation Borik, Majstora Radovana 7, HR-23000 Zadar,  
Croatia, Tel. +385 / 23 / 20 66 36, Fax +385 / 23 / 33 20 65, Web: www.hoteliborik.hr

REGISTRATION OF PARTICIPANTS

Registration and information desk is located in the lobby in front of the congress hall “Donat”.  
Desk for distribution of FEMS young scientist meeting grant will be located at the same 
position.  

Admissions to all Symposium activities (scientific sessions and social events) is by name badge, 
so please be sure to wear your badge at all times. 

LANGUAGE

Official language of Symposium is English. 

REFRESHMENTS

Refreshments will be served during breaks as stated in Conference Programme. 

COMPUTER AND E-MAIL ACCESS

You can access your e-mail at Computer Corner in Hotel Funimation.  

OPENING CEREMONY AND SOCIAL EVENTS

The opening ceremony and welcome reception will be held on Wednesday, September 19th 
2007. On Friday, September 21st, 2007 at 1330 boat excursion to the National Park Kornati will be 
organized. Please take sun-protection creams, sun glasses and hats for your protection.  

PRESENTER INFORMATION
ORAL PRESENTATIONS

Oral presentations will be held in the congress hall “Donat” in Hotel Donat. LCD projections 
are available in all sessions. Please check in with the chair of your session and take your 
presentation prior to the beginning of your scheduled session. It is strongly suggested that 
presentations are uploaded to PC as far in advance as possible. 

POSTER PRESENTATIONS

Posters will be displayed in foyer in front of the congress hall “Donat”. You are requested to be 
present at your poster during the session indicated. 

Please take note of the times below, and make sure you have your poster set up on the 
posterboard. 

Session I posters should be set on Thursday morning by 830, September 20th, 2007, and removed 
on the same day after 2000. 

Session II posters should be set on Friday morning by 830, September 21st, 2007, and removed on 
the same day after 2000. 

MICROFAIR

Industrial exhibition will take place in the foyer of congress hall “Donat” during MicroFair on 
Friday, September 21st, 2007 between 1020 and 1220, and on Saturday morning in the lobby of the 
hotel “Donat”.
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Conference Programme

14,00 – 16,30  Registration of Participants

16,30 – 17,30  Opening Ceremony

Afternoon Session
Chairpersons: A. Querol (Spain), D. Vujaklija (Croatia), Z. Zgaga (Croatia)

17,45 – 18,20  P. Raspor (Slovenia)

IL1 - Oxidation and antioxidation processes in yeast: how much can elucidate cellular and 
proteomic approach?

18,20 - 18,55 

 

M. Sipiczki (Hungary)

IL2 – The End is the Beginning: cell separation after cytokinesis

18,55 – 19,30

 

K. Zahradka (Croatia)

IL3 – Survival of Deinococcus radiodurans in extreme conditions: genome restoration by 
recombination

20,00 Welcome Reception, cellebrating 85th Anniversary of the Department of Microbiology 
Faculty of Agriculture, University of Zagreb

Wednesday,  September 19, 2007

Arrival of participants and accommodation

Thursday, September 20, 2007

Morning Session
Chairpersons: V. Farkaš (Slovakia), I. Mandić-Mulec (Slovenia), M. Szipicky (Hungary)

8,30 – 9,05 

 

A. Querol (Spain)

IL4 – Study of the role of Saccharomyces hybrid strains during fermentation processes

9,05 – 9,40 

 

A. Rapoport (Latvia)

IL5 – Anhydrobiosis of yeast: main cell reactions to dehydration may be interesting for 
modern biotechnologies 

9,40 – 10,05

 

D. Bazhanov (Belarus)

L1 – Nitrogen-fixing rhizosphere Burkholderia: properties, ecology and application 
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10,05 – 10,30

 

L. Kredics (Hungary)

L2 – Green mould diseases of cultivated mushrooms: global developments and the 
situation in Hungary 

10,30 – 11,00 Poster Session I (Coffee Served)

Morning Session - Continued 
 
Chairpersons: S. Orlić (Croatia), J. Spižek (Czech Republic)

11,00 – 11,35

 

Z. Zgaga (Croatia)

IL6 – Ends-out recombination as a source of genetic duplications in yeast 

11,35 – 12,00 

 

N. Čadež (Slovenia)

L3 – Polyphasic approach to the taxonomy of the apiculate yeast genera Hanseniaspora 
and Kloeckera

12,00 – 12,25

 

H. Petković (Slovenia)

L4 – Biosynthesis of cyclophilin FKBP12-binding natural products, new weapons in 
medicine

12,25 – 14,00 Lunch Break

Afternoon Session
Chairpersons: A. Maraz (Hungary), A. Rapoport (Latvia), P. Raspor (Slovenia)

14,00 – 14,35

 

V. Farkaš (Slovakia)

IL7 – Trichoderma: a multi-purpose fungus 

14,35 – 15,10

 

A. Maraz (Hungary)

IL8 – Present status and future prospects in molecular diagnosis of food-borne pathogens 

15,10 – 15,50 Poster Session I - Continued (Coffee Served)

15,50 – 16,25

 

S. Orlić (Croatia)

IL9 – Functional genetics of fermenting yeast 

16,25 – 17,00

 

A. Topal Sarikaya (Turkey)

IL10 – The molecular mechanism of heavy metal resistance in the fission yeast 

17,00 – 17,25  

 

E. Kajdácsi (Hungary)

L5 – Postharvest bioprotection of fruits by antifungal antagonism of Metschnikowia yeast 

17,25 – 17,50 

 

I. Mandić-Mulec (Slovenia)

L6 – Dynamics of microbial activity and changes in community structure in the drained fen 
soil of the Ljubljana Marsh
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Friday, September 21, 2007

Morning Session
Chairpersons: H. Petković (Slovenia), J. Šušković (Croatia)

8,30 – 9,05

 

T. Smokvina (France)

IL11 – Lactobacillus casei probiotic strain is well adapted to the gastrointestinal tract: 
exploring genome analysis 

9,05 – 9,40 

 

J. Spížek (Czech Republic)

IL12 – Can new antibiotics from natural sources still be found? 

9,40 – 10,05 

 

P. Štefanič (Slovenia)

L7 – How many quorum sensing languages do isolates of Bacillus subtilis use at the 
microscale 

10,05 – 10,20 

 

S. Gojšić (Croatia) - Promotional Presentation (NOACK, Croatia) 

Rapid tests for detection of pathogenic bacteria in food and environmental samples 

10,20 – 12,20 MicroFair 
 
A&B, Bomi-lab, INEL-medicinska tehnika, Jobst, Kefo trgovina, Labomar, 
Merck, Noack, Olympus  
 
(Coffee Served)

12,20 – 13,30 Lunch Break

13,30 – 20,00 Boat Excursion to Kornati National Park 

18,00 – 20,00 Annual Meeting of the Croatian Microbiological Society
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Saturday, September 22, 2007

Morning Session
Chairpersons: M. Schloter (Germany), S. Sikora (Croatia)

8,30 – 9,05 

 

K. Márialigeti (Hungary)

IL13 – Use of environmental microbiological molecular fingerprint techniques in the design 
and control of remediation processes 

9,05 – 9,40

 

M. Bazzicalupo (Italy)

IL14 – Genomic approaches to study the diversity of natural S. meliloti strains and their 
evolutionary adaptation to the environment 

9,40 – 10,05  

 

M. Blažinkov (Croatia)

L8 – Genotypic and symbiotic characterisation of indigenous field pea rhizobia in cultivated 
soils of the north-west Croatia 

10,05 – 11,00  Poster Session II (Coffee Served)

Morning Session - Continued 
 
Chairpersons: R. Anthony (The Nederlands), M. Bazzicalupo (Italy)

11,00 – 11,35 

 

M. Schloter (Germany)

IL15 – Microbes and soil quality – secrets from a hidden world 

11,35 – 12,00  

 

T. Felföldi (Hungary)

L9 – The effect of nitrate on hydrogen sulphide production in a sewer network 

12,00 – 12,25

 

M. Knoppova (Czech Republic)

L10 – Catechol degradation in Rhodococcus erythropolis: Analysis of transcriptional 
regulation using green fluorescent reporter protein 

12,25 – 13,30  Lunch Break

Afternoon Session
Chairpersons: K. Márialigeti (Hungary), A. Topal Sarikaya (Turkey)

13,30 – 14,05

 

R. Anthony (The Netherlands)

IL16 – New opportunities for studying the diversity and dynamics of complex microbial 
ecosystems 
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IL – Invited lecturers 
L – Lecturers chosen among submitted contributions

14,05 – 14,30

 

M. Šeruga Musić (Croatia)

L11 – Molecular variability of phytoplasmas from 16SrXII-A ribosomal subgroup (stolbur/
’Candidatus Phytoplasma solani’) in Croatian grapevines 

14,30 – 14,55 

 

B. Vajna (Hungary)

L12 – Characterization of the microbial community changes during oyster mushroom 
Pleurotus sp. substrate production 

14,55 – 15,20  

 

E. Piecková (Slovakia)

L13 – The relation between indoor fungal contamination of buildings, surrounding 
environment and household characteristics in Slovakia

15,20 – 15,30  Closing Words
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OXIDATION AND ANTIOXIDATION PROCESESS IN YEAST: HOW MUCH CAN ELUCIDATE 
CELlULAR AND PROTEOMIC APPROACH?

Raspor P., Jenko Brinovec Š., Fujs Š., Jamnik P., Osterc A. and Poljšak B.

Biotechnical faculty, Food Science and Technology Department, Chair of biotechnology, University of Ljubljana, 
Slovenia

Yeasts like other organisms living in aerobic conditions are continuously exposed 
to reactive oxygen species (ROS) formed as byproducts during normal cellular metabolism. 
Under normal physiological conditions cell defense systems are able to avoid molecular 
damages. Different stress conditions (oxidants, heat shock, ethanol, metal ions) increase the 
levels of ROS leading to induction of endogenous antioxidant defense systems – oxidative 
stress response. When ROS levels exceed the antioxidant capacity of the cell, an oxidative 
stress appears. The connection of different ions such as Cr(III), Cr(VI), Fe(III), Se(VI) and I(V) 
with ROS production and oxidative stress response induction  was studied in vitro and in 
vivo. This can be serious problem in any metabolism including humans. For this reason the 
role of exogenous antioxidants (Trolox, ascorbic acid, royal jelly) on prevention of oxidative 
cellular damage and oxidative stress was studied. Currently there are many methods to study 
oxidative stress response, however they are not easily comparable because of different mode 
of action. For that reason still new methods have been evolved. Among current methods we 
can see also advanced methods like proteomics, metabolomics, which can cover this issue on 
more comprehensive level. We expect that battery tests which are under development will 
be able to elucidate mode of action of pro-oxidants and antioxidants in the cell. Both, cellular 
and proteomic approach was used to better understand oxidation and antioxidant processes 
in the yeast cell, which was used as a model organism in our studies. 

References:

RASPOR, Peter, FUJS, Štefan, BANSZKY, Luca, MARAZ, Anna, BATIČ, Martin. The 
involvement of ATP sulfurylase in Se(VI) and Cr(VI) reduction processes in the fission yeast 
Schizosaccharomyces pombe. Appl. microbiol. biotechnol., 2003, vol. 63, no. 1, str. 89-95.

JAMNIK, Polona, RASPOR, Peter. Stress response of yeast Candida intermedia to Cr(VI). J. 
biochem. mol. toxicol., 2003, vol. 17, no. 6, str. 316-323. 

JAMNIK, Polona, RASPOR, Peter. Induction of Hsp104 by Cr(VI) in yeast Candida intermedia 
= Indukcija Hsp104 s Cr(VI) pri kvasovki Candida intermedia. Acta agric. Slov. [Tiskana izd.], 
2005, let. 85, št. 1, str. 67-72. 

RASPOR, Peter, PLESNIČAR, Stojan, GAZDAG, Zoltán, PESTI, Miklós, BUČAR-MIKLAVČIČ, 
Milena, LAH, Barbara, MARINŠEK-LOGAR, Romana, POLJŠAK, Borut. Prevention of 
intracellular oxidation in yeast: the role of vitamin E analogue, Trolox (6-hydroxy-2,5,7, 8-

IL 1
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tetramethylkroman-2-carboxyl acid). Cell Biol Int, 2005, vol. 29, str. 57-63. 

POLJŠAK, Borut, GAZDAG, Zoltán, JENKO-BRINOVEC, Špelca, FUJS, Štefan, PESTI, Miklós, 
BELÁGYI, József, PLESNIČAR, Stojan, RASPOR, Peter. Pro-oxidative vs. antioxidative properties 
of ascorbic acid in chromium(VI)-induced damage : an in vivo and in vitro approach. J. appl. 
toxicol., 2005, vol. 25, no. 6, str. 535-548.

FUJS, Štefan, GAZDAG, Zoltán, POLJŠAK, Borut, STIBILJ, Vekoslava, MILAČIČ, Radmila, PESTI, 
Miklós, RASPOR, Peter, BATIČ, Martin. The oxidative stress response of the yeast Candida 
intermedia to copper, zinc, and selenium exposure. J Basic Microbiol, 2005, vol. 45, no. 2, str. 
125-135. 

JAMNIK, Polona, RASPOR, Peter. Methods for monitoring oxidative stress response in yeasts. 
J. biochem. mol. toxicol., 2005, vol. 19, no. 4, 195-203. 

POLJŠAK, Borut, GAZDAG, Zoltán, PESTI, Miklós, JENKO-BRINOVEC, Špelca, BELÁGYI, József, 
PLESNIČAR, Stojan, RASPOR, Peter. Pro-oxidative versus antioxidative reactions between 
trolox and Cr(VI) : the role of H2O2. Environ Toxicol Pharmacol. [Print ed.], 2006, vol. 22, no. 1, 
str. 15-19. 

POLJŠAK, Borut, GAZDAG, Zoltán, PESTI, Miklós, FILIPIČ, Metka, FUJS, Štefan, PLESNIČAR, 
Stojan, RASPOR, Peter. Role of the vitamin E model compound trolox in the prevention of 
Cr(VI)-induced cellular damage. Toxicol. environ. chem., 2006, vol. 88, no. 1, str. 141-157. 

JAMNIK, Polona, GORANOVIČ, Dušan, RASPOR, Peter. Antioxidative action of royal jelly in the 
yeast cell. Exp. gerontol.. [Print ed.], 2007, vol. 42, no. 7, str. 594-600. 

POLJŠAK, Borut, RASPOR, Peter. The antioxidant and pro-oxidant activity of vitamin C and 
Trolox in vitro : a comparative study. J. appl. toxicol., 2007, [v tisku]. 
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The End is the Beginning: cell separation after cytokinesis

Sipiczki M.

Department of Genetics, University of Debrecen, Debrecen, Hungary

The highly sophisticated process of cell cycle terminates with cytokinesis that divides 
the cell into two viable entities capable of entering a new cell cycle. In the kingdom of fungi, 
cytokinesis is usually associated with the elaboration of a septum composed of cell wall and 
wall-like structures. If the organism is unicellular, the septum has to split to help the offspring 
separate from each another. The seemingly straightforward process of cell separation involves 
a complex, temporarily and spatially co-ordinated set of biochemical and cellular events. 
These events ensure a safe transition from the completing (mother) cell cycle into two starting 
(daughter) cell cycles. Most of what we know about post-cytokinetic cell separation comes 
from the investigation of two species, the budding yeast Saccharomyces cerevisiae and the 
fission yeast Schizosaccharomyces pombe. The dividing fission yeast cell produces a three-
layered septum in which the middle layer and a narrow band of the adjacent cell wall region 
become degraded without threatening the integrity of the separating daughter cells. This 
spatially very precise process requires the activity of the Agn1p 1,3-alpha-glucanase and 
the Eng1p 1,3-beta-glucanase which are delivered to the septum by a complex mechanism 
involving the formation of a septin ring and the directed activity of the exocyst system. The 
Sep1p-Ace2p transcription factor-cascade and numerous general transcription factors (e.g. 
Mediator and SAGA) regulate the expression of many genes producing proteins for the 
complex process. This report presents a review of recent advances in the investigation of the 
molecular mechanism and its regulation in Schizosaccharomyces.
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Survival of Deinococcus radiodurans in extreme conditions: genome 
restoration by recombination

Zahradka K.1, Slade D.2, Bailone A.3, Sommer S.3, Averbeck D.4, Petranović M.1, Lindner A.2 and 
Radman M.2,5 

1Ruđer Bošković Institute, Division of Molecular Biology, Zagreb, Croatia; 2Universite Paris-Descartes, Faculte de 
Medecine-Necker, Paris, France; 3Institut de Genetique et Microbiologie, Universite Paris-Sud, Orsay, France; 4Institut 
Curie, Universite Paris-Sud, Orsay, France; 5Mediterranean Institute for Life Sciences, Split, Croatia

Deinococcus radiodurans, an extremophile bacterium, sustains extreme conditions 
of life, such as excessive desiccation and exposure to high doses of ionizing radiation. Both 
desiccation and radiation cause DNA double-strand breaks, the most severe form of genomic 
damage. Whereas most vegetative prokaryotic and eukaryotic cells can survive less than a 
dozen simultaneous double-strand DNA breaks, D. radiodurans survives extreme desiccation 
and ionizing radiation breaking its genome into several hundred fragments. Remarkably, in 
just couple of hours, these fragments are reassembled into functional chromosomes due to 
an efficient and precise DNA repair process. We have found that genome reconstitution in D. 
radiodurans following gamma irradiation takes place as a two-stage process, which involves a 
novel mechanism called “extended synthesis-dependent strand annealing” (ESDSA), followed 
and completed by conservative homologous recombination. In ESDSA, chromosomal fragments 
produced by radiation are used both as primers and templates for a massive synthesis of long 
single-strand extensions. This synthesis depends on DNA polymerase I and incorporates more 
nucleotides than does normal replication in intact cells. Newly synthesized single-strand 
extensions become “sticky ends” that anneal with high precision, joining together contiguous 
DNA fragments into long linear intermediates. These intermediates are finally matured by 
RecA-mediated crossovers into functional circular chromosomes, comprising double-stranded 
patchworks of numerous DNA blocks synthesized before radiation, connected by DNA blocks 
synthesized after radiation.
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Study of the role of Sacharomyces hybrid strains during fermentation 
processes

Querol A.1, Combina M.1, Belloch C.1, Pérez-Torrado R.1 and Barrio E.2

1Instituto de Agroquímica y Tecnología de los Alimentos, CSIC. Apartado de Correos 73, E46100 Burjassot, Valencia, 
Spain.; 2Instituto ‘Cavanilles’ de Biodiversidad y Biología Evolutiva, Universitat de València, Spain

S. cerevisiae is the predominant species responsible of the alcohol fermentation, 
however other closely related species, belonging to the new Saccharomyces genus may have 
an important role during fermentation processes. Alcohol fermentations are not the best 
suited medium for the development of Saccharomyces yeasts. Along their evolution, yeasts 
have suffered diverse selective processes to become adapted to the fermentation conditions. 
These events led to the unconscious ‘domestication’ of the ‘industrial’ yeasts possessing 
especial physiological and genetic properties. In the case of the Saccharomyces yeasts, one 
of the most interesting mechanisms, involved in their adaptation to industrial processes, 
is the generation of interspecific hybrids. Saccharomyces hybrid strains have been isolated 
from different fermentation processes.We described, for the first time, the presence of natural 
wine hybrids among S. cerevisiae and S. kudriavzevii. The oenological characterization of wine 
hybrids showed that these strains acquired the ethanol tolerance and the ability to grow in 
media containing high levels of sugar from the S. cerevisiae parent and improved growth at 
lower temperatures from the S. kudriavzevii parent.
The DNA chip analyses of yeast gene expression during microvinification, indicate that hybrids 
exhibit a significant higher expression of the genes involved in the glycerol synthesis (GPP1 y 
2); in the adaptation (stress response) to low temperatures due to an over-expression of the 
genes related with the synthesis of ergosterol (ERG1 and ERG3, ERG11, ERG26) and of cold-
shock genes (TIR1, TIR2, PAU3, PDR5, YHB1and TIP1). In addition, we also detected an over-
expression of some genes encoding amino acid transporters (AGP1, FUR4, RHB1, BAP3).

This work was supported by CICYT grant (AGL2006-12703-CO2) from the Spanish Ministerio de Ciencia 
y Tecnología to A.Q. and E.B.

IL 4

Power of Microbes in Industry and Environment, Zadar, Croatia,19th- 22nd September, 2007



25

Invited Lectures

Anhydrobiosis of yeasts: main cell reactions to dehydration may be 
interesting for modern biotechnologies

Rapoport A.

Institute of Microbiology and Biotechnology, University of Latvia, Laboratory of Cell Biology, Kronvald Blvd., 4, Riga, 
Latvia

One of the most unusual phenomenons of live nature is anhydrobiosis - the state 
of reversible delay of metabolism. Microorganisms are among those organisms which are 
able to be transferred into this state in the conditions of strong drought. Investigations of 
anhydrobiosis of yeasts give us the possibility to reveal the reactions of eucaryotic cell 
in unfavourable conditions of the environment which are very important not only for 
microbiology but for medicine too. At the moment we know a lot about main intracellular 
mechanisms and protective reactions which promote to the maintenance of the viability of 
yeasts in extreme conditions. A number of structural-and-functional changes take place at 
the period of active cell transfer into anhydrobiosis and then at the rehydration, reactivation 
and restoration of its activity. They are linked practically with any organelle – cell wall, plasma 
membrane, mitochondria, vacuolar system, peroxisome and nucleus. Changes of the main 
groups of intracellular compounds also are revealed to the moment. Knowledge obtained 
in these studies shows the ways for the progress in technologies linked with production of 
different active dry microbial preparations. Some results of investigations of anhydrobiosis 
can be applied for the development of some other biotechnologies too. They can be used, 
for example, for immobilization of cells, protection and purification of the environment, 
separation of some substances produced by microbial cells etc.
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Ends-out recombination as a source of genetic duplications in yeast

Zgaga Z., Štafa A., Lisnić B., Beneti L. and Svetec I.

Laboratory of Biology and Microbial Genetics, Faculty of Food Technology and Biotechnology, University of Zagreb, 
Pierottijeva 6, Zagreb, Croatia 

Systematic whole-genome studies in diverse organisms emphasize the role of 
duplications of genetic material in evolution of the living world. However, the mechanisms 
underlying gene, segment, chromosome and genome duplications are still largely unknown. 
We studied yeast transformation with linear DNA molecules as a model for the study of 
genetic recombination. Yeast Saccharomycs cerevisiae is known to incorporate foreign DNA 
almost exclusively by homologous recombination, either during targeted plasmid integration 
(“ends-in” recombination) or during one-step gene replacement (“ends-out” recombination). 
However, we found out that gene replacement may be accompanied by different “aberrant” 
recombination events. Detailed molecular analysis of such transformants indicated frequent 
illegitimate integrations of the transforming fragment, but also integrations to homology 
preceded by ligation of the free DNA ends. Such complex events, known as homology-
associated illegitimate recombination (HAIR) give rise to tandem duplications in the genome. 
We also identified duplications of the target chromosome suggesting that aneuploidy may be 
another genetic endpoint of the transformation process. Based on these results we present 
a model that relates ends-out recombination not only to the generation of dispersed and 
tandem gene/segment repeats, but also to duplications of entire chromosomes.

IL 6

Power of Microbes in Industry and Environment, Zadar, Croatia,19th- 22nd September, 2007



27

Invited Lectures

Trichoderma: a multi-purpose fungus

Farkaš V., Nemčovič M. and Jakubíková L.

Department of Glycobiology, Institute of Chemistryy, Slovak Academy of Sciences, Bratislava, Slovakia

Trichoderma spp. are ubiquitous soil saprophytic filamentous fungi with very broad 
biotechnological potential. They are known as good cellulase producers and most studies 
with this organism were conducted in connection with exploitation of their ability to convert 
crystalline cellulose to glucose. Knowledge about the composition and properties of the 
cellulolytic enzyme system of Trichoderma enabled us to devise a biotechnological process 
for the production of cellobiose from cellulose. Our pilot plant produces about one ton of 
cellobiose annually, what makes us largest world producer of this rare sugar. Trichoderma is 
also a preferred model organism in studies concerning the effects of environmental factors 
on fungal differentiation. Among these factors, the most pronounced is the effect of light. 
Brief illumination of dark-grown mycelia with white or blue light induces their conidiation. 
Biochemical and physiological changes following the illumination are dramatic and of 
multiple natures; accelerated respiration increase in intracellular levels of ATP and cyclic AMP, 
phosphorylation of specific proteins, transient hyperpolarization and depolarization of plasma 
membrane and metabolic switch towards utilization of endogenous carbon reserves.
Biotechnological potential of Trichoderma is further strengthened by its ability to antagonize 
various fungal plant pathogens. From different agricultural regions of Slovakia, we isolated 
over 60 Trichoderma strains and tested their ability to antagonize the most common fungal 
plant pathogens, ability to grow at low temperature and to sporulate under submerged and 
surface conditions. For practical use as biocontrol agents in agriculture, it is important to devise 
an effective process for propagule (conidia, chlamydospores) production. Among different 
modes of cultivation, we tested submerged, solid-substrate and semi-solid fermentations 
in laboratory and pilot plant scale. Different kinds of carbon sources were tested. The most 
promising substrates were cellulose waste, sweet whey and cereal grains.

Prepared conidia were applied in field conditions for protection against potato blight caused 
by Phytophthora infestans and Alternaria solani, and in sugar beet protection against Polymyxa 
betae, vector of BNYVV virus causing rhizomania in sugar beet.
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Present status and future prospects in molecular diagnosis of  
food-born pathogens

Maraz A. and Belak A.

Corvinus University of Budapest, Department of Microbiology and Biotechnology, Somloi ut 14-16, Budapest, 
Hungary

Protection of human health and improvement of the quality of life are important 
priorities all over the World. Production of safe food is highly influenced by the fact how 
efficient methodology is available for detection and identification of food-born pathogens. 
Thanks to the rapid development in biotechnology and molecular biology very powerful 
molecular techniques have been developed for food safety purposes and as the results 
our conceptions about the source and epidemiological routes of food-born pathogenic 
microorganisms have been significantly changed. 

There are, however, very complex and rigorous requirements against the detection and 
identification techniques when they are used in routine laboratory analysis of food-borne 
pathogens. 

This lecture is intending to show the applicability of several molecular identification and typing 
techniques in evaluation and improvement of food safety (e.g. PFGE, molecular probes, PCR-
based techniques, microchips, etc.) illustrating it with several of own our results. A comparison 
will be made between the traditional and molecular techniques regarding their strength and 
weakness and a possible developmental line in the molecular techniques will be predicted.
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Functional genetics of fermenting yeasts

Orlić S.

Department of Microbiology, Faculty of Agriculture, University of Zagreb, Svetošimunska 25, Zagreb, Croatia 

In recent years, yeast functional genomics and metabolic engineering has been 
applied successfully for the improvement of various fermentation processes. Winemaking 
is one of the most ancient of man’s technologies and is now one of the most commercially 
prosperous biotechnological processes. Transformation of must to wine is polymicrobic 
process, which is defined by complex physiological relationships, which among other, can 
be seen in change of specific yeast species, in certain wine production phases. The most 
important role in transformation of must into wine have S .cerevisiae, S. bayanus, recently 
S. paradoxus and some hydride species. There is a constant need to develop novel starter 
culture of wine yeasts possessing a wide range of specialized properties. Today, winemakers, 
consumers and scientist’s work on wine yeast strains for the cost effective production of 
wine with minimized resource inputs, improved quality and low environmental impact. The 
use of functional genomics is indispensable for reach this goal because there is a constant 
necessity to assign function of diverse genes within the genome. Use of novel techniques for 
the analysis of genome, transcriptome, proteome, intercatome and metabolome will help the 
modern fermentation industry.
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THE MOLECULAR MECHANISM OF HEAVY METAL RESISTANCE IN THE FISSION YEAST

Topal Sarikaya A.

Istanbul University, Department of Molecular Biology and Genetics, 34118 Vezneciler Istanbul, Turkey 

Contamination of the environment by heavy metals released from organic chemicals belong to 
the different kind of industries is a major health issue. All organisms require heavy metal ions, such as 
the divalents Fe, Cu, Zn, Co, or Ni, at trace levels. However, crossing ion-specific threshold concentrations 
can render even minute amounts of these metals toxic to the cell. There are many reports on algae, 
bacteria, fungi or higher plants that remove and/or accumulate large amounts of heavy metals from 
their external environment. All organisms have various detoxification mechanisms that protect them 
against heavy metal ions. Thus, intracellular heavy-metal-ion concentrations are tightly controlled. A 
series of homeostatic cellular mechanisms have evolved to maintain requisite intracellular metal ion 
concentrations and to jettison excess metal quantities. 

These processes depend on many factors such as a metal species and the growth conditions 
of the organisms.

Nickel is an essential cofactor for a number of prokaryotic and eukaryotic enzymes, including 
urease, CO dehydrogenase, hydrogenase, and methyl coenzyme M reductase. Nickel is a frequently 
encountered heavy metal in raw wastewater streams from various industries. It can become extremely 
toxic to eukaryotic and prokaryotic organisms at higher concentrations. At toxic levels, Ni2+ inhibits 
synthesis of macromolecules such as RNA and protein. Nickel toxicity also alters the metabolism of 
carbohydrates and organic ions by interfering with the roles of other trace elements, such as Mg2+ 
and Fe3+. The International Agency for Research on Cancer (IARC) states that some Ni2+ compounds, 
including metallic Ni, may be carcinogenic to humans (www.ecousa.net/toxics/nickel.shtml).

Nickel enters the cell mainly by the CorA system in bacteria. Eukaryotic homologs of the 
bacterial CorA Mg2+ transporters have also been identified in the yeast Saccharomyces cerevisiae. 
Recently, Eitinger et al. demonstrated that Nic1, a plasma membrane protein in S. pombe, plays a role 
in Ni2+ transport.

Cells avoid Ni2+ toxicity through a variety of mechanisms. Namely, by sequestering Ni2+ ions via 
vacuolar compartmentalization, by recruiting metal-binding ligands such as metallothioneins, and by 
reducing Ni2+ uptake and transport, as with most heavy metal cations. Also, it has been reported that 
Ni2+ ion detoxification can occur through conjugation with extracellular Ni-chelating substances such 
as glutathione and histidine. Histidine side chains contain Ni-ligating atoms. These atoms are charged 
under biological conditions, including pH, thus the local environment can influence the affinity of Ni2+ 
for these atoms. To clarify Ni2+ metabolic processes we used Schizosaccharomyces pombe, a yeast strain 
that is regarded as a model organism for eukaryotic systems. Initially, we elucidated the role of histidine 
on the Ni2+ metabolism of the his3 strain, which is defective in histidine metabolism. We determined 
that this strain was more sensitive to Ni2+ than the wild-type. Moreover, the reversed sensitivities of 
both wild-type and his3 strains through the addition of histidine to the medium confirms the role 
of this amino acid in Ni2+ resistance. The wild-type growth was also affected by NiSO4 at various pH 
levels. Following the previously mapped Ni2+ resistant mutations in CorA, we generated the S. pombe 
Ni-resistant strain using ultraviolet (UV) mutagenesis. The mutant growth rate depended on high 
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Mg2+ concentrations. DNA sequence analysis of the mutant revealed a point mutation at codon 
153 in the ORF O13779. The other ORF we examined, O13657 was not altered. These ORFs encode 
proteins homologous to two S. cerevisiae CorA Mg2+ transporters, ALR1 and ALR2 (encoding O13779 
and O13657, respectively). GA1 was also used to indicate the relationships between the tolerance 
mechanisms of Ni2+ and other metals. The Ni2+ resistant strain was also relatively more resistant to 
Zn2+ and was more sensitive to Co2+, Cu2+, and Cd2+ compared to the wild-type (Topal Sarikaya et al., 
Molecular Biotechnology, 2006, 32 p: 139-145).

We resently generated full deleted alr1 mutant of S.pombe by using PCR based gene disruption. 
This mutant was also more resistant to Zn2. We currently focused on physiological and biochemical 
experiments to clarify if the chemical form of Ni in the alr1 strains is altered to affect the observed 
increase in Ni2+ resistance.
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Lactobacillus casei probiotic strain is well adapted to the gastrointestinal 
tract: exploring genome analysis

Smokvina T.1, Grimaldi C.1, Legrain-Raspaud S.1, Chervaux C.1, Faurie J-M.1, Garault P.1, Cools-
Portier S.1, Gobert G.1, Glaser P.2, Quinquis B.3, Bolotin A.3 and Ehrlich S.D. 3

1Danone Research, Palaiseau, France; 2Institut Pasteur, Paris, France; 3Génétique Microbienne, INRA, Jouy en Josas, 
France

Lactobacillus casei is a lactic acid bacterium of economic importance used in 
dairy industry for its proteolitic capacity and probiotic properties. The commercial strain  
DN-114 001 seems to have acquired during evolution functions needed for adaptation to the 
milk environment as well as high potential to survive in the gastro-intestinal (GI) tract. The 
strain is able not only to survive in the digestive tract but also to reinitiate the protein synthesis 
during GI transit (Oozeer et al., 2005; 2006).
The whole genome sequence of this strain has been determined and analysed, focusing on 
genes potentially involved in GI survival and probiotic functions. The strain contains a large 
number of sugar transport systems, particularly phosphoenol-pyruvate sugar-transferase 
systems (PTS), showing a large versatility important for adaptation in the complex environment. 
The strain also carries a high number of multidrug transporters that could confer the advantage 
to survive better in the gut. 

The presence of genes involved in mechanisms considered as potentially beneficial for the 
host such as detoxification functions, lactic acid production or bioactive molecules production 
as well as genes coding for cell-surface proteins known for their interaction with the host, 
indicate that beneficial effects of DN-114 001 clinically demonstrated are probably molecularly 
based.
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Can new antibiotics from natural sources be still found?

Spížek J.

Institute of Microbiology, Academy of Sciences of the Czech Republic, VídeImageská 1083, CZ-142 20 Prague 4, Czech 
Republic

When antibiotics were introduced to the clinical practice, they became miraculous 
drugs. Their use resulted in a dramatic decrease of infectious diseases and mortality caused 
by pathogenic microorganisms. However, during the several last years an evenly dramatic 
increase in antibiotic resistance has been observed and some infections are becoming, once 
again, untreatable. Should we thus return to the pre-antibiotic era? Even if bacterial strains exist 
that are resistant to most antibiotics they are still in minority and most bacteria are sensitive. 
However, new antibacterial compounds are required to treat particularly dangerous and 
multiply resistant strains. It appears that new antibiotics among bacterial natural secondary 
metabolites can still be found. On the basis of a mathematical model it was estimated that 
only from streptomycetes more than 100 000 antibiotics could still be identified. Several 
approaches are currently used to discover new natural antimicrobial compounds or at least 
derivatives of known compounds. New targets in pathogenic bacteria based on their genome 
sequences are looked for, new producers of biologically active compounds from novel sources 
such as marine microorganisms are investigated including non-cultivable bacterial species 
and strains, new hybrid compounds can be produced based on combinatorial biosynthesis 
and new derivatives of known compounds can be prepared by chemical transformation and 
biotransformation with whole cells and/or isolated enzymes. The whole complex of old and 
new approaches may still lead to the discovery of new antibiotics from natural sources.
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Use of environmental microbiological molecular fingerprint 
techniques in the design and control of remediation processes

Márialigeti K., Székely A.K., Berta B., Tóth E., Tauber T. and Pohner Z.

Eötvös L. University, Department of Microbiology, Pázmány P. stny. 1/c., Budapest H-1117, Hungary

Environmental biotechnologies, especially biological sewage treatment techniques 
and remediation technologies form a rapidly developing branch of applied microbiology. In 
Hungary both are traditional fields of engineering science at both, planning and operation level. 
The latter is mostly based on physico-chemical characterisation of the processes, and helped 
by very traditional microbiological examinations. To run traditional treatment plants analysis 
of such set of parameters seems to be adequate. As a result of the introduction of rigorous 
standards of the purified substrate, moreover the development of special biological treatment 
steps and technologies the measurement of traditional microbiological parameters seems 
to be inadequate. Process development and operation control, especially in critical periods 
(e.g. operation in cold winter, overload) need demanding microbiological analyses mostly at 
the level of functional species. Due to the high ratio of “nonculturable” bacteria performing 
key transformations in treatment system communities, molecular ecological techniques 
are increasingly preferred. In addition, coping with frequent sampling is only possible with 
the use of diverse microbial fingerprint techniques. In the lecture use of different molecular 
fingerprint techniques as efficent tools of environmental microbiology will be discussed from 
the theoretical bases to the level of application examples, and case studies.
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Genomic approaches to study the diversity of natural S. meliloti strains 
and their evolutionary adaptation to the environment

Bazzicalupo M., Giuntini E., Mengoni A. and Biondi E.

Dipartimento di Biologia Animale e Genetica, Via Romana, 17 50125 Firenze, Italy 

Sinorhizobium meliloti is a soil bacterium that forms nitrogen-fixing nodules on the 
roots of leguminous plants such as alfalfa. Natural Sinorhizobium populations appear extremely 
variable and this variability reflects on the nodulation specificity toward the 83 species of 
Medicago that host them; moreover the genetic diversity of Sinorhizobium allowed this genus 
to colonize several different environment including some very specialized and stressful. In 
order to study the origin and the evolutionary meaning of that diversity, in the last few years we 
developed three different “omics” approaches to the analysis of natural strains. A microarray-
based comparative genomic approach was applied to assess which functional genes are the 
most variable in S. meliloti strains isolated from different geographical areas and ecological 
contexts. To investigate the biological meaning of such results and the relationships between 
genomic variation and actual differences in gene expression, RNA microarray hybridization 
was carried out to analyse the extent of transcriptomic variation in these S. meliloti strains. 
Finally, using the Biolog based phenotypic characterization; the metabolic and functional 
diversity among the same natural strains was assessed. The overall results confirm that the 
natural populations of S. meliloti maintain a considerable level of genotypic and phenotypic 
variability allowing this species to adapt to different environments.
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Microbes and Soil Quality - Secrets from a hidden world

Schloter M.

Department of Soil Ecology, GSF Nat Res Cener, Oberschleissheim, Germany

Without the cycling of elements, continuation of life on earth would be impossible, 
since essential nutrients would rapidly be taken up by organisms and locked in a form that 
cannot be used by others. The reactions involved in elemental cycling are often chemical in 
nature, but biochemical reactions also play an important part in the cycling of elements. In 
this respect, bacteria fungi and Archaea are of prime importance for maintaining sustainable 
degradation rates of dead biomass. Vice versa microbial activities are depending on a constant 
delivery of mainly dissolved organic matter. This interplay between microbes, degradation 
of dead biomass and DOM can be studied best at interfaces in soil, like the rhizosphere or 
the detritusphere, which are known to be hotspots for turnover activities and processes. The 
presentation will give an overview about what we know so far about cycling of elements by 
microbes and the regulation of the corresponding genes.
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New opportunities for studying the diversity and dynamics of complex 
microbial ecosystems

Anthony R.

KIT Biomedical Research, Royal Tropical Institute, Meibergdreef 39, 1105 AZ, Amsterdam, The Netherlands

Microbial communities are generally complex, consisting of many diverse interacting 
“species”. In contrast, for pragmatic reasons, classical bacteriology involves the isolation and 
culture of individual strains. Only recently has it been possible to take extensive genetic 
“snapshots” of complex microbial ecosystems and few if any natural communities have been 
sampled to completion. Culture independent methods of detecting and characterizing 
microbial diversity such as high through-put sequencing, and DNA arrays, provide new insights 
in to the structure and stability of these ecosystems.
Metagenomics projects based on shotgun sequencing of populations allow the entire 
“microbial genome” to be characterized and assembled. The largest metagemonic project to 
date, the “Sorcerer II global ocean sampling expedition” almost doubled the number of proteins 
identified, and resulted in the discovery of a significant number of novel protein families. 
Additionally, the rate of discovery of new protein families did not appear to be decreasing for 
each unit of sequence collected indicating currently described protein families reflect only a 
small fraction of those available. No population of the human microbial flora has to date been 
sampled to completion but progress is rapid.

Once the diversity present has been established highly parallel identification and quantization 
methods are required before the dynamics of characterized ecosystems can be studied in 
detail. Multiplex assays such as DNA arrays provide a potential tool for this type of analysis 
but significant practical problems remain, detection limits are generally low.  For rRNA/rDNA 
based arrays, probably the most developed generally applicable systems in environmental 
and medical bacteriology, methods are seldom able to detect species representing less than 
1% and frequently less than 5% present; although, many innovative approaches to increase 
the sensitivity and specificity are being explored.

The ability to identify and study the interaction of microbial flora will become increasingly 
practical and important.
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Nitrogen-fixing rhizosphere Burkholderia: properties, ecology and 
application

Bazhanov D. P.

Institute of Genetics and Cytology, National Academy of Sciences of Belarus , Akademicheskaya St. 27, 200072, Minsk, 
Belarus 

The genus Burkholderia comprises over 40 species, which are usual inhabitants of soil, 
commonly associated with plants, but can also be found in water, in humans and animals. 
Doubts regarding safety prevent widespread application of the beneficial strains for plant 
growth promotion and bioremediation. Burkholderia spp. from different branches of the 
genus are frequently N2-fixing. The strain Burkholderia sp. 418 (isolated in 1989 and originally 
identified as Pseudomonas sp.) is a multifunctional agent for increasing crop yield, used for 
production of a biological preparation in China. It is most closely related to B. xenovorans and 
distant from B. cepacia. Burkholderia sp. 418 colonizes plant roots and is capable of fixing N2 
at low temperature, mobilizing phosphates, stimulating plant growth and suppressing some 
phytopathogens. Being easily retrieved from the rhizosphere, it is a convenient object for 
ecological investigations. Mechanisms of initial root colonization were studied by defining 
traits of non-colonizing Tn5-mutants. Attachment to root surface, motility, chemotaxis and EPS 
synthesis were found to contribute to root colonization. Three stages of the attachment were 
distinguished: pre-adsorption, adsorption, and anchoring. Polar flagella were involved in the 
adsorption. Contribution of N2-fixation to long-term survival in rhizosphere of various crops 
was studied by comparing population dynamics of Burkholderia sp. 418 and its genetically 
modified derivatives. As a rule, initial root colonization was not affected by the genetic 
modifications. Populations of Burkholderia sp. 418 grew 5-50-fold towards flowering or later 
stages in most crops tested, while populations of Nif ˉ mutant declined, indicating importance 
of N2-fixation for the long-term survival in rhizosphere environment.
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Cells as producers of food and drinks Green mould diseases of 
cultivated mushrooms: global developments and the situation in 

Hungary

Kredics L.1, Hatvani L.1, Kocsubé S.1, Komon-Zelazowska M.2, Antal Z.1, Manczinger L.1, Szekeres 
A.3, Vágvölgyi C.1, Kubicek P.C.2 and Druzhinina S.I.2 

1Department of Microbiology, University of Szeged, PO Box 533, H-6701 Szeged, Hungary; 2Research Area Gene 
Technology and Applied Biochemistry, Institute of Chemical Engineering, Vienna University of Technology, 
Getreidemarkt 9/166.5, A-1060 Vienna, Austria; 3Cereal Research Non-Profit Company, P.O.Box 391, H-6701 Szeged, 
Hungary

The first green mould epidemic of Agaricus bisporus occurred in 1985 in Northern 
Ireland, which was followed by outbreaks in Western Europe and North America. The most 
aggressive strains proved to belong to the separate species Trichoderma aggressivum. During 
the past years, outbreaks of green mould epidemics occurred also in the cultivation of 
Pleurotus ostreatus in Korea and Italy. Recently, Hungarian growers encountered the green 
mould problem on both mushrooms, which triggered extensive research efforts aimed at the 
identification of the causative agents and the sources of infection, as well as the development 
of biocontrol strategies. The project revealed that the green mould disease of Agaricus is 
caused in Hungary by the same genotype of T. aggressivum f. europaeum as in Western 
Europe, while the causative agents on Pleurotus represent two new species, T. pleurotophilum 
and T. fulvidum spp. nov, that are closely related to, but phylogenetically different from T. 
aggressivum. A PCR-based method was developed for the specific detection of the two 
Pleurotus pathogenic Trichoderma species. This new technique revealed the presence and 
predominance of T. fulvidum on the natural substrate of wild-grown oyster mushroom, which 
thus can be considered as a possible reservoir of green mould disease of cultivated Pleurotus. 
The evaluation of antagonistic bacteria for the biological control of the disease is in progress.  
 
(LK is a grantee of the János Bolyai Research Scholarship.)
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Polyphasic approach to the taxonomy of the apiculate yeast genera 
Hanseniaspora and Kloeckera

Čadež N.1, Smith M. Th. 2 and Raspor P.1

1University of Ljubljana; Biotechnical faculty, Chair of Biotechnology, Jamnikarjeva 101, Ljubljana, Slovenia; 
2Centraalbureau voor Schimmelcultures, Yeast Division, P.O. Box 85167, 3508 AD Utrecht, The Netherlands

The yeast genus Hanseniaspora and its anamorphic equivalent Kloeckera are 
morphologically characterized as apiculate yeasts with bipolar budding. The species of the 
genera are frequently isolated from various natural habitats as well as from fermented food 
and beverages. The basis for accurate and rapid identification is a classification system which 
reflects natural relationships. In order to approach such system we used polyphasic approach 
which integrates genotypic, phenotypic and phylogenetic information of an organism for 
species definition of the genera Hanseniaspora and Kloeckera. First, we determined the genetic 
diversity of the 106 strains isolated from various sources and/or geographically distinct 
regions using rapid genotypic methods. The taxonomic status of the genetically divergent 
strains was checked by using DNA ressociation analysis which showed that these strains 
were representatives of five novel species of Hanseniaspora. For the phylogenetic placement 
of these novel Hanseniaspora species and also for the phylogenetic reconstruction of the 
genera we evaluated four different phylogenetic markers (26S rDNA, ITS, actin and EF-1α gene 
regions). Both protein-coding genes showed better capacities to resolve at the strain level and 
between the closely related species of Hanseniaspora-Kloeckera compared to the ribosomal 
gene regions. Furthermore, a comparison of multiple gene genealogies was used to detect 
reproductive and geographical isolation between distinct populations of H. occidentalis.

Reference number: A0241
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BIOSYNTHESIS OF CYCLOPHILIN FKBP12-BINDING NATURAL PRODUCTS, NEW 
WEAPONS IN MEDICINE

Petković H.

Biotechnical Faculty, University of Ljubljana, Slovenia

The biosynthesis of the medically important and structurally related compounds such as 
rapamycin, FK520 and FK506, all FKBP12 binding natural products, has generated a pronounced 
interest due to their immense pharmaceutical potential. They represent new versatile weapon 
to fight cancer as well as to treat cardiovascular, autoimmune and neurodegenerative diseases. 
A significant demand has therefore arisen during the past decade for the development and 
production of these compounds and theirs analogues. The biosynthetic pathways involved 
in the formation of these natural products have only been revealed in great detail during 
the last decade. The genetic manipulation of the producing strains as well as the complexity 
of both the biosynthetic pathways and the structure of the corresponding natural products 
has severely hampered the progress in this field. On the other hand, the complexity of these 
mixed polyketide synthase (PKS) and non-ribosomal peptide synthase (NRPS) systems is seen 
as great opportunity to develop the technology and to generate a large number of potentially 
useful analogues. The understanding of the biosynthetic pathways and the approaches which 
have been developed to generate medically useful analogues through synthetic chemistry 
and/or biosynthetic engineering will be presented. Finally, the regulation of the biosynthesis 
by Streptomyces strains will be discussed using the rapamycin biosynthetic pathway as a 
model system.

OP 4

Power of Microbes in Industry and Environment, Zadar, Croatia,19th- 22nd September, 2007



43

Oral Presentations

Postharvest bioprotection of fruits by antifungal antagonism of 
Metschnikowia yeast

Kajdácsi E., Sipiczki M. and Antunovics Z.

University of Debrecen; Faculty of Natura Science; Department of Genetics and Applied Microbiology; Debrecen; 
Hungary

Postharvest rotting caused by filamentous fungi can be a serious problem during 
storage of vegetables and fruits. This damage can be controlled by using antifungal chemical 
agents or, alternatively, by the application of biological protection. 
The vegetables and fruits are usually colonized by complex microbial populations. Since some 
yeast species are known to be able to inhibit the growth of filamentous fungi, we isolated 
yeasts from apples and noble rotted grapes to find antagonistic strains. We tested the isolates 
for antifungal antagonistic activity on agar plates, in liquid culture and also on wounded fruits. 
Among the isolates we found Metschnikowia strains that inhibited the growth of numerous 
fungi. 

On agar plates sawn by fungal conidia, inhibition zones were visible around the colonies of 
the active yeast strains. In mixed liquid cultures of active yeast cells and fungal conidia, most

conidia did not germinate. To test the inhibition of fungal growth on fruits we used apple, pear, 
orange and strawberry. We found that the Metschnikowia isolates did not cause any damage, 
but could drastically reduce the rot in fruits artificially infected with fungal conidia.
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Dinamics of microbial activity  and changes in community structure in 
the drained fen soil of the Ljubljana Marsh

Mandić - Mulec I., Stres B., Danevčič T., Mrkonjić Fuka M., Kraigher B., Pal L., Resman L., Hacin J. 
and Stopar D.

University of Ljubljana, Biotechnical Faculty, Department of Food Science and Technology, Večna pot 111, 1000 
Ljubljana, Slovenia 

The Ljubljana Marsh is located south of Ljubljana, Slovenia (45°58´N, 14°28´E) Since 
the establishment of the drainage system in 1825, Ljubljana Marsh soil has been regularly 
exposed to seasonal variations in environmental parameters, wet-cold winter and dry-warm 
summer conditions. The activities of denitrifiers, nitrifiers and heterotrophic community were 
studied during 12 week microcosm experiments under contrasting temperature and water 
content regimes. Results show that microbial activites of nitrifiers, denitrifiers were modulated 
in response to changes in environmental parameters, whereas their abundance remained 
stable. Changes in microbial activity were accompanied with changes in green gas emissions 
revealing the highest soil green house potential in cold and wet winter conditions. Variations 
in activity were not accompanied by notable changes in the community structure of bacteria, 
archaea and denitrifiers as determined by  T-RFLP. In addition, stable bacterial community 
structure was observed in the field samples collected at seasonal extremes although 
there was a significant difference in microbial activity. The activities of studied microbial 
communities appear to be regulated by variations in environmental parameters, whereas 
their respective abundance and community structure remain largely unaffected suggesting 
that studied microbial communities in Ljubljana marsh are stable and well adapted to the 
regular fluctuations of parameters in their environment.
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How many quorum sensing languages do isolates of Bacillus subtilis use at 
the microscale

Štefanič P., Stres B., Kraigher B., Stopar D. and Mandić-Mulec I.

University of Ljubljana, Biotechnical Faculty, Department of Food Science and Technology, Večna pot 111, 1000 
Ljubljana, Slovenia

Bacillus subtilis strains communicate through the comQXPA quorum sensing (QS) system, 
showing a high polymorphism of comQXP’ loci. This polymorphism, observed in strains isolated from 
desert soils sampled at distances from 6 m to more than 5 km apart, resulted in five communication 
pherotypes. Strains belonging to one pherotype exchanged information, while no or a low level of 
communication was observed between members of different pherotypes (Ansaldi et al, 2002). We now 
examined whether the same level of polymorphism in comQXP’ QS system can be detected at the 
microscale. The one cm3 sandy soil aggregate was cut into four equal size sections. One 1/4 section 
was further divided to two 1/8 sections and another into four 1/16 sections. At least three B. subtilis 
isolates carrying comQXP QS loci were obtained from each section. The cross-activation studies were 
performed growing pherotype specific tester strains of B. subtilis in spent media of new isolates. Tester 
strains, which do not produce their own pheromones but carry the pherotype specific receptor and 
the pherotype responsive reporter gene, responded to the strain of the same pherotype by expression 
of β galactosidase. The results of cross-activation studies inicated the same number of communication 
pherotypes at the microscale as previously determined at the macroscale. The sequencing of comQXP’ 
genes is being performed and should reveal whether strains belonging to one pherotype are clonal at 
the microscale.

Ansaldi M, Marolt D,Stebe T, Mandic Mulec I, Dubnau D (2002). Specific activation of the Bacillus 
quorum-sensing systems by isoprenylated pheromone variants. Molecular Microbiology 44 ( 6): 1561-
1573.
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Genotypic and symbiotic characterisation of indigenous field pea 
Rhizobia in cultivated soils of the north-west Croatia

Blažinkov M., Sikora S., Uher D. and Redžepović S.

Department of Microbiology, Faculty of Agriculture University of Zagreb, Zagreb, Croatia

The natural population of Rhizobium leguminosarum bv. viciae was sampled from 
cultivated soils in north-west Croatia. The isolates were characterised with the following 
genotypic methods: (i)repetitive extragenomic palindromic –PCR, (ii) randomly amplified 
polymorphic DNA (RAPD) method, (iii)nodC gene amplification and (iiii)PCR-restriction 
fragment length polymorphism (RFPL) analysis of nodulation nodD gene. After genetic 
identification, isolates and reference strains were tested in greenhouse for evaluation of their 
symbiotic efficiency. All rhizobial isolates were identified as R. leguminosarum bv. viciae by 
specific amplification of nodC gene. Analysis of intraspecies relationship among strains by using 
the RAPD and rep-PCR showed significant differences between reference strains and all field 
isolates but also among R. leguminosarum bv. viciae isolates. Two indigenous strains, which are 
different from all other strains, in greenhouse experiment revealed high symbiotic efficiency. 
Based on results of restriction analysis of nodD gene regions, two indigenous strains, as well 
as two reference strains determined significantly different nodD gene types from all tested 
strains. So, classification of strains by the PCR-amplified symbiotic gene region methods were 
partly in correlation with classification of strains based on RAPD and rep-PCR. In greenhouse, 
indigenous strains with significantly different nodD gene type determined the highest nodule 
dry weight from all tested strains so it could be characterised as highly infective strains.
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The effect of nitrate on hydrogen sulphide production in a sewer 
network

Felföldi T.1, Vajna B.1, Szabó A.2, Barkács K.3 and Márialigeti K.1

1Department of Microbiology, Institute of Biology, Eötvös Loránd University. H-1117 Pázmány Péter s. 1/c. Budapest, 
Hungary; 2Water and Sewage Works Limited. H-5000 Vízmű út 1. Szolnok, Hungary; 3Department of Chemical 
Technology and Environmental Chemistry, Institute of Chemistry, Eötvös Loránd University. H-1117 Pázmány Péter s. 
1/a. Budapest, Hungary

In communal wastewater the rapid aerobic respiration often cause oxygen depletion 
and anaerobic conditions yet in the sewer system resulting in the formation of hydrogen 
sulphide. This in term may cause serious odour problems or even health hazard - this has 
special significance in council estate areas. For the radical reduction of hydrogen sulphide a 
treatment procedure based on calciumnitrate-batching was applied. The sewer network was 
sampled at several points at and after the place of dosage and a comprehensive approach 
was carried out with the determination of several physical, chemical and microbiological 
parameters. Bacterial cell counts were defined based on the MPN (most probable number) 
technique with four different culture media: artificial wastewater, media for acidogenic, nitrate 
and sulphate reducing bacteria. We also applied molecular methods for the recognition of the 
microbial community changes. Our results showed, that there was a significant increase in the 
nitrate reducing MPN as the concentration of nitrate increased. DGGE (denaturing gradient gel 
electrophoresis) profiles showed characteristic differences within the treated and untreated 
parts of the sewer system. We were also able to detect the presence of Thiobacilli (a group of 
sulphide-oxidizing bacteria) in the treated network with a taxon specific PCR as an indication 
of possible sulphide oxidation.
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Catechol degradation in Rhodococcus erythropolis:

Analysis of transcriptional regulation using green fluorescent 
reporter protein

Knoppová M., Szököl J., Nešvera J. and Pátek M.

Institute of Microbiology AVCR, Prague, Czech Republic

The genus Rhodococcus is a diverse group of bacteria that can degrade a large number 
of contaminants of environment, like aromatic compounds, hydrocarbons and nitriles. We 
isolated and cloned cluster of genes catRABC involved in catechol degradation in Rhodococcus 
erythropolis CCM2595 and analysed transcriptional regulation of cat genes. We also isolated 
and cloned pheA2A1R genes involved in phenol degradation. RT-PCR analysis proved that catA 
gene is cotranscibed with the genes catB and catC and form thus an operon. The transcription 
start points of catA and catR were determined by primer extension analysis and respective 
promoters (P-catA and P-catR) were thus precisely localized. The activities of the promoters 
P-catA and P-catR were examined using the reporter green fluorescence emitted by GFP. The 
activity of the P-catA in glucose or succinate-grown cells of the R. erythropolis was low, but 
markedly increased with cultivation on phenol, but not on catechol or cis,cis-muconate. Activity 
of P-catA was weakly induced by benzoate. No induction was detected throughout cultivation 
with protocatechuate and p-hydroxybenzoate. The results of these promoter studies were 
completely in agreement with the results of catechol 1,2-dioxygenase activity assays and 
demonstrated that both the induction of the enzyme activity by phenol and repression by 
succinate are controlled at the transcriptional level. The same analysis of the catR promoter 
function showed that P-catR displayed only low basal activity. Measurements of the P-catR 
and P-catA activity in the ∆catR strain demonstrated that the expression of the catR gene is 
regulated by a strong autorepression and showed that CatR also acts as a repressor of P-catA.
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Molecular variability of phytoplasmas from 16SrXII-A ribosomal 
subgroup (stolbur/’candidatus Phytoplasma solani’) in Croatian grapevines

Šeruga Musić M., Krajačić M. and Škorić D.

Department of Biology, Faculty of Science, University of Zagreb, Marulićev trg 9A, Zagreb, Croatia

Phytoplasmas (genus ‘Candidatus Phytoplasma’) are wall-less prokaryotes with reduced 
genomes that reside endocellularly in the plant phloem and insects. Since they are not 
cultivable in vitro, the detection and classification rely mainly on the 16S rRNA gene sequence 
and its polymorphism. The aim of this research was to examine the molecular variability of 
phytoplasma isolates from the Croatian grapevines previously assigned to the 16SrXII-A 
ribosomal subgroup (stolbur/’Ca. P. solani’). Almost 60 isolates from different geographic 
regions were included. Four gene/pseudogene regions were investigated: a part of the 16S 
rDNA, tuf gene, dnaB pseudogene and plsC gene. In order to find polymorphism, RFLP and 
SSCP analyses were performed. Fragments amplified by PCR were subjected to the RFLP 
analysis with a set of routinely used restriction enzymes. Conditions for the SSCP analysis had 
to be optimized for each set of PCR products, because of their different lengths. SSCP analyses 
revealed the presence of polymorphisms in the phytoplasma 16S rRNA gene, tuf gene and 
dnaB pseudogene that was undetectable by RFLP analyses. To confirm the results, cloning 
and sequencing of selected fragments showing different SSCP profiles were also performed, 
followed by phylogenetic analyses using various bioinformatics’ tools. Thus, SSCP analysis can 
be used as a new approach in search for phytoplasma molecular variability, particularly as a 
fast method for screening a large number of field samples.
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Characterization of the microbial community changes during oyster 
mushroom (Pleurotus sp.) substrate production

Vajna B.1, Hideg K.1, Kanizsai S.1, Szili D.1, Manczinger L.2, Sajben E.2, Nagy A.3 and Márialigeti 
K.1

1Department of Microbiology, Institute of Biology, Eötvös Loránd University. H-1117 Pázmány Péter s. 1/c. Budapest, 
Hungary; 2Departement of Microbiology, University of Szeged, Közép fasor 52., H-6726 Szeged, Hungary; 3Pilze-Nagy 
Ltd., Talfája 50., H-6000 Kecskemét, Hungary

Oyster mushroom (Pleurotus sp.) is the second largest commercially produced 
mushroom in Hungary. Mushroom production is mainly based on the quality of the substrate, 
produced in three phases: (1) shredded, moistened straw composted, (2) pasteurized in 
tunnels, (3) conditioned under thermophilic conditions. In spite of the long tradition in 
Pleurotus production, there is scanty of knowledge of the microbiota of the substrate. Molecular 
fingerprinting methods were used (T-RFLP for bacterial, F-ARISA for fungal community) to 
characterize the substrate considering the mushroom yield of the different production series, 
and to identify the dominant microbes with classical (cultivation) and culture-independent 
methods (cloning of bacteria and band-excising/sequencing from F-RISA for fungi). Considering 
bacteria the three phases grouped separately according to the fingerprinting results, but 
there was no characteristic difference among the different production series. The first phase 
was dominated by Proteobacteria (eg. Sphingomonas, Pseudomonas sp.) and the third by 
autochthonous thermophile “compost” Firmicutes and Actinobacteria (eg. Thermobacillus 
sp., Microbispora bispora) according to cultivation and cloning. On spite of extensive 
homogenization of the substrate during maturation in case of fungi a considerable patchy 
structure evolved, which explains, that at the fungal community no clear trend was observable.  
 
This research was supported by the grant LASU1234-OMFB-00977/2005

OP 12

Power of Microbes in Industry and Environment, Zadar, Croatia,19th- 22nd September, 2007



51

Oral Presentations

The relation between indoor fungal contamination of buildings, 
surrounding environment and household characteristics in Slovakia

Piecková E. and Pivovarová Z.

Slovak Medical University, Limbová 12, SK-83303 Bratislava, Slovakia

A general approach to the study of the mechanism of the adverse health effects of 
indoor microfungi includes the immunosuppressive influence of beta-glucans from their cell 
wall as well as toxic and irritative effects of their secondary metabolites - mycotoxins and/
or volatiles.The aim of the study is to characterize relations between quality and quantity 
of viable indoor mycoflora in dwellings and outdoor mycobiota, seasons, climate and 
household style in 3 regions of Slovakia (northern, eastern-, west-southern ones). A complete 
mycological analysis (direct microscopy and cultivation) of viable indoor fungal colonizers 
(airborne sampled aeroscopically, apparent and hidden mycoflora from surfaces) in dwellings 
is carried out. Occupants are asked about variables of home environment and their behavior 
(questionnaires) that might influence the presence of indoor fungal propagules. The houses 
are defined by construction specialists, incl. air temperature, relative humidity, surface 
temperature, thermal passage through the surfaces and construction types. The regions where 
the mouldy and control houses are located have known meteorological description as well. All 
parameters are eveluated statistically. All dwellings (concrete, bricks) studied are above 20 yrs 
with 2 - 5 inhabitants (4 - 40 yrs) of lower average social status. Living and sleeping rooms are 
mouldy the most frequently (80 = r. h., 18 °C), baby rooms the less. Cladosporia were highly 
predominant in colder seasonal outdoor mycoflora as well as in the indoor environment of 
control flats. From the mouldy houses, alternariae, aspergilli, cladosporia, eurotia, penicillia, 
rhizopus, trichodermae and yeasts were isolated much more extensively. Internal sources of 
dampness (insufficient ventilation, pets and room plants) together with longlasting cooling 
via open ventaxes, and of moulds were identified as the most potent factors favouring indoor 
fungi. Identified indoor mycoflora indicates persistent dampness, esp. because of incorrect 
household characteristics, leading to “the mouldy environment” in the end. Their contribution 
to the ill health of occupants should not be overlooked.
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 Cells as producers of fine chemicals and pharmaceutical products

Validation of bacterial endotoxins test method in biopharmaceutical

Bencetić Marijanović M. and Bešlić V.

PLIVA – Research and development Ltd., Prilaz baruna Filipovića 29, Zagreb, Croatia

Endotoxins, as potential contaminants of drugs, biological products or medical 
devices, are the most significant pyrogen. Parenteral products must be sterile and endotoxin 
free (pyrogen free).
Endotoxins are a structural component of the outer cell wall of gram negative bacteria. They 
consist of lipopolysaccharide and occupy a place in the outer leaflet of the membrane that is 
taken by phospholipid in the classic phospholipid bilayer model [1].

The goal of Bacterial Endotoxins Test validation was to find a valid, compatible range 
(concentration or dilution) for routine LAL testing of final drug [2]. 

Testing was performed on one parenteral biopharmaceutical product, produced by genetic 
modified E. coli. Validation procedure was performed, on three different lots of product in 
three tests.

Inhibition and enhancement test showed that product had inhibitory effect on recovery 
of endotoxins. Buffers 0.5 M MgSO4 in 1.0 M Tris Buffer Solution and dispersing agent as an 
adjunct, as solution for inhibitory effect, for endotoxin testing were used.

Better results were got by using 0.5 M MgSO4 in 1.0 M Tris Buffer Solution and there was no 
inhibition while testing three batches of product.

On the basis of the results of “Inhibition or Enhancement Test” in compliance with current 
“Bacterial Endotoxins Test” USP < 85> and “Bacterial Endotoxins” Eu.Ph. 2.6.14., a conclusion can 
be made that the testing of method was validated [3,4].

1. Guideline on Validation of the Limulus Amebocyte Lysate Test as an End Product Endotoxin 
Test for Human and Animal Parenteral Drugs, Biological Products and Medical Devices, FDA 
December 1987

2. Cooper F. J.; Validation of Bacterial Endotoxins Test Methods .CRL-LAL Times. May 1999; 
Vol.6, No.2.

3. “Bacterial Endotoxins Test”, USP <85>

4. “Bacterial Endotoxins”, Ph. Eur. 2.6.14
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Adaptation of serum and attachment dependent CHO cells to 
suspension growth in chemically defined medium

Bubenik D., Jukić S., Carić Duić V. and Tadin A.

PLIVA Research & Development Ltd., Prilaz baruna Filipovića 29, Zagreb, Croatia

Chinese hamster ovary (CHO) cells are the most frequently used mammalian cells for 
recombinant therapeutic protein production. They grow as a sheet attached to a plastic or 
glass surface in serum supplemented medium. However, the use of foetal bovine serum poses 
numerous disadvantages, such as risk of viral and other adventitious agents contamination 
and related safety and regulatory concerns. 
Therefore, the aim of this work was to eliminate serum by adapting cells to suspension 
growth in chemically defined (CD) medium which meets all regulatory concerns. Cells are 
adapted to HyClone CDM4CHO sequentially by gradually weaning the cells from initial serum 
concentration 10 % (v/v). Originally cultured in T-flasks for attached growth, cells were at 
certain point of adaptation transferred and further cultured in T-flasks for suspension growth. 
Stable chemically defined suspension culture was finally established in shake flasks. In order to 
analyze the expressed recombinant protein, cultivation media harvested in 72, 96, 120 and 168 
hours were purified by immunoaffinity chromatography. Purified protein was then analyzed 
by ELISA, SDS PAGE, SEC HPLC and IEF. Obtained results of protein in vitro activity, molecular 
weight, dimer forms and isoforms slightly differ regarding culture duration. Furthermore, 
purified protein from 96 and 120 h is completely comparable to purified protein produced 
using serum containing medium. 

In conclusion, CHO cells producing recombinant protein are successfully adapted to HyClone 
CD medium and no significant changes in the recombinant human protein caused by the 
adaptation are observed.
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EXPRESSION OF FUSION PROTEIN TNFRII-IgG IN CHO CELLS

Galić T., Tušak M., Makanec Cerovečki V., Borić V., Jajčinović Breški M. and Bilić Nežić M.

PLIVA Croatia Ltd., Research and Development, Ulica grada Vukovara 49, Zagreb, Croatia

TNFRII-IgG is a dimeric fusion protein consisting of extracellular ligand-binding portion 
of the human 75 kilodalton (p75) tumor necrosis factor receptor (TNFRII) linked to the Fc portion 
of human IgG1. In order to obtain stable expression of fusion protein TNFRII-IgG, CHO DHFR- 
cell line was cotransfected with expression plasmid that carries cDNA sequence of TNFRII-IgG 
under control on SV40 promoter, as well as gene for resistance to geneticin, and plasmid pSV2-
DHFR that carries gene for dihydro-folate reductase (DHFR). After cotransfection, selection was 
performed on medium without nucleosides and with addition of geneticin to select for cells 
that have acquired both dhfr gene and expression plasmid. Harvested media samples from 
selected cells were taken and analyzed by specifically developed ELISA to determine which 
ones are expressing TNFRII-IgG. Selected cotransfectants were used for amplification of genes 
for dhfr and TNFRII-IgG by cultivating on increasing concentrations of methotrexate. After 
obtaining amplified cell population, individual clones were isolated and tested for increased 
TNFRII-IgG expression. Results of specific ELISA testing showed that the best producing clone 
has the average TNFRII-IgG concentration rate of 3,71 and 5,84 μg/ml after 72 and 96 hours, 
respectively (production was tested during 24 passages).
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UTILIZATION OF WHEY FOR CITRIC ACID PRODUCTION BY AN ENDOGENIC  
Yarrowia lipolytica STRAIN

Karasu-Yalcin S.1, Yesim Ozbas Z.1 and Tijen Bozdemir M.2

1Hacettepe University, Faculty of Engineering, Food Engineering Department, Beytepe 06532, Ankara, Turkey; 
2Hacettepe University, Faculty of Engineering, Chemical Engineering Department, Beytepe 06532, Ankara, Turkey

Citric acid has a wide variety of applications in food and other industries. It is known 
that, new attempts for citric acid production from cheap sources like industrial by-products 
are in progress. In this study, whey was used for citric acid production by an endogenic 
Yarrowia lipolytica strain. The experiments were performed in a batch system. Four different 
media including whey (medium A), whey supplemented with glucose (medium B), whey 
supplemented with fructose (medium C), and medium C supplemented with some synthetic 
nutrients (medium D) were used. Variations in concentrations of citric acid, isocitric acid, 
sugars, and yeast cell count were determined during fermentation time. Citric acid production 
in medium A was obtained in trace amounts. Maximum citric acid concentrations were 42.3 
g/L in medium B, and 49.2 g/L in medium C. The ratios of maximum concentration of citric acid 
to isocitric acid were found as 14.6 and 19.2 in media B and C, respectively. All glucose was 
consumed in medium B at the end of the fermentation. Residual sugar was obtained as 8.7 
g/L in medium C. In medium D, maximum citric acid concentration was lower than that of the 
medium C. Yeast cell count reached from 1.5x106 cfu/mL to approximately 5.7x108 cfu/mL in 
media B, C, and D. It was concluded that whey could serve as a good source of supplementary 
nutrients and could be used for citric acid production by the endogenic Y. lipolytica strain.
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The role of rapH and rapG in positive regulation of rapamycin 
biosynthesis in Streptomyces hygroscopicus

Kuščer E.1, Gaisser S.2, Kendrew S.2, Challis I.2, Coates N.2, Gregory M.2, Wilkinson B.2, Sheridan 
R.2 and Petkovic H.1

1Chair of Biotechnology, Biotechnical Faculty, University of Ljubljana, Ljubljana, Slovenia; 2Biotica Technology Limited, 
Chesterford Research Park, Nr Saffron Walden, CB10 1XL Essex, UK

Rapamycin and its analogues are currently the most selective kinase inhibitors known 
and the only inhibitors of mTOR (mammalian target of rapamycin) associated kinase activity. 
Rapamycin, licensed for use as an immunosuppressant after organ transplantation, has 
also shown potential therapeutic use in the treatment of cardiovascular, autoimmune and 
neurodegenerative diseases. In addition, rapamycin and its derivatives represent exciting 
candidates for anticancer therapeutic development, with three rapamycin derivatives 
presently in clinical trials as anticancer agents. Appreciation of the immense pharmacological 
potential of rapamycin analogues has led to the production of an array of analogues through 
biosynthetic engineering and this in turn has led to the desire to maximise production levels 
from the engineered organisms including by upregulation of the cluster by overexpression of 
positive regulatory genes. Based on sequence analysis of the rapamycin biosynthetic cluster of 
Streptomyces hygroscopicus several putative regulatory genes were identified, two of which 
showed a high sequence similarity with a number of bacterial regulatory proteins involved 
in transcriptional activation. RapH was shown to have a very high sequence homology with 
a number of polyketide antibiotic biosynthetic cluster regulators of the LuxR family of ATP-
binding regulators (LAL) that normally act as transcriptional activators. RapG was found 
to contain a Helix-Turn-Helix DNA-binding protein with a high sequence similarity to AraC 
family of transcriptional activators. Analysis of RapH and RapG genes was initiated by an 
overexpression of each of the corresponding genes in S.hygroscopicus wild type, followed by 
the deletion of the genes from the chromosome of S.hygroscopicus. Complementation was 
done by an integrative plasmid carrying each of the genes separately as well as a full fragment 
carrying rapH and rapG intact in their native form. The effect of the deletion of rapH and 
rapG genes on the transcription levels of the main polyketide synthase (PKS) operon rapAB 
was also studied using a specially designed reporter system. The results of this study will be 
presented.
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Upgrading SuperCos1 for faster functional analysis of a new genomic 
library of a type II polyketide producer

Lešnik U.1, Hunter I.S.2, Herron P.2, Raspor P1., Sladić G.1, Magdevska V.1 and Petković H.1

1Department of Food Science and Technology, Biotechnical faculty, University of Ljubljana, Ljubljana, Slovenia; 2 
Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde, Glasgow, G1 1XW, UK

Cosmid vectors are valuable tools for creating genomic libraries. After a genomic 
library is made, it has to be screened to identify the relevant cosmid clones - usually by PCR, 
hybridization, and restriction analysis. Functional analysis is undertaken on these selected 
clones. The commercial SuperCos1 vector (Stratagene) contains an E. coli origin of replication, 
a selectable drug resistance marker, and the cos sites of phage lambda. It cannot transfer 
between E. coli and Streptomyces, and is unable to replicate in Streptomyces. To circumvent 
this deficit, SuperCos1 was upgraded with the insertion of an ‘oriT, attP, int’ cassette in two 
different orientations, creating two vectors (pLUS1 and pLUS2). pLUS2 conjugated at higher 
frequency and was thus chosen for creating a genomic library of a type II polyketide producer, 
Amycolatopsis spp. The average size of the inserts was 41 kb. Within the library of 2400 clones, 
1500 were screened by colony hybridization using a single type II PKS probe (KSα), and 18 
cosmids were identified as positive. After additional screens by PCR, restriction analysis and 
end-sequencing of the inserts, functional analysis on a selected cosmid (pLUS2A) was carried 
out. By upgrading the commercial SuperCos1 vector, we were able to create a representative 
library that still has the capacity of containing inserts of sufficient size for type II polyketide 
gene clusters. Moreover, the pLUS02-based library enables us to perform faster and easier 
functional analysis of multiple cosmids directly in Streptomyces, which enables entire type II 
PKS clusters to be expressed in heterologous hosts.                                 
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CONTROLLED BIOMINERALIZATION OF MAGNETITE (Fe3O4) BY Magnetospirillum 
gryphis waldense

Moisescu C.1, Bonneville S.2, Tobler D.2, Ardelean I.1 and Benning L.G.2

1Department of Microbiology, Institute of Biology of the Romanian Academy, Bucharest 060031, Romania; 2Earth and 
Biosphere Institute, School of Earth and Environment, University of Leeds, Leeds, LS2 9JT, UK 

Prokaryotes of both Domains Bacteria and Archaea, can mediate the formation of 
numerous chemicals in the form of mineral phases. One of the best-characterized examples 
of biologically controlled mineralization is the formation of magnetosomes by magnetotactic 
bacteria (MTB). MTB possess a number of magnetosomes, which are intracellular single 
magnetic domain crystals of magnetic iron minerals (magnetite or greigite) enveloped by a 
lipid bilayer. Magnetite crystals produced by MTB have specific crystal properties, uncommon 
in inorganically produced magnetites. These remarkable characteristics of magnetosome 
particles have attracted a great interdisciplinary interest for biotechnological application. Here 
we present a study of magnetosome biomineralization, chemical composition and micro-
structural characteristics of biogenic magnetite crystals extracted from the magnetotactic 
bacteria Magnetospirillum gryphiswaldense. Using high-resolution transmission electron 
microscopy (HR-TEM) combined with selected-area electron diffraction (SAED), energy 
dispersive X-ray microanalysis (EDS) and dynamic light scattering (DLS) evaluations, particles 
from time resolved cultures were analyzed as a function of growth time (between 24 and 72 
h) for variations in crystallinity, particle size, as well as chain character and length. The data 
helps improve our knowledge of the potential of this novel class of magnetic nanoparticles for 
various biomedical and technological applications.
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SYSTEM FOR RECOMBINANT HUMAN MECHANO GROWTH FACTOR (MGF) 
PRODUCTION: DEVELOPMENT AND OPTIMIZATION

Morozkina E.V., Marchenko A.N., Keruchenko J. S., Khotchenkov V.P. and Benevolensky S.V.

A.N. Bakh Institute of Biochemistry RAS, Moscow, Russia

Atrophy of skeletal muscle is a caused by numerous diseases, including cancer and 
AIDS. Mechano growth factor (MGF) produced by active muscle appears to be the factor that 
controls local tissue repair, maintenance, remodeling and exhibits a neuroprotective effect 
Therefore, the MGF has a potential to be used in medicines for regenerative capability of 
skeletal muscle, as well as prevention of neuronal damage. The Saccharomyces cerevisiae has 
been applied as host for production of recombinant human MGF. The yeast considered to 
be a perspective heterological protein producer due to its good secretion folding properties 
and biosafety. MGF secreting expression cassette that contains synthetic gene under effective 
GAL1 promoter control has been developed. Two chaperons (BiP and PDi) were introduced 
in chromosome for folding improvement. Gene of protease B that catalyse cleavage of MGF 
has been identified and disrupted. As a result strain synthesing and secreting soluble MGF 
has been obtained. For confirmation of MGF biological activity the assay on human postnatal 
myoblast has been carried out. These experiments proved that recombinant MGF showed the 
same level of biological activity as human MGF intensifying myoblast growth. For increasing 
MGF production, the conditions for yeast fermentation have been optimized.  As a result the 
total yield of MGF production increased up to 50 mg/L of culture liquid. The Saccharomyces 
cerevisiae strain - producer of recombinant human MGF is shown to be a promising tool 
for enzymes production for bioactive peptides and proteins and therefore can be used for 
industrial application.
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ANALYSIS OF THE AMINO ACID BRANCH OF THE LINCOMYCIN BIOSYNTHETIC 
PATHWAY

Novotna J.1, Olšovská J.1, Smutná Y.1, Novák P.1, Marečková M.1, Mojzeš P.2, Spížek J.1, and  
Janata J.1

1Institute of Microbiology, Academy of Sciences of the Czech Republic, Prague, Czech Republic; 2Institute of Physics, 
Charles University, Prague, Czech Republic

Lincomycin A and its derivatives are potent antibiotics used in human and 
veterinary medicine. Lincomycin A molecule is composed of two amide-bonded subunits, 
methylthiolincosaminide and methylpropylproline. The pathway leading from tyrosine to 
propylproline was proposed based on determination of the biosynthetic origin of the C and 
N atoms. Comparative sequence analysis of the lincomycin biosynthetic (lmb) gene cluster 
of Streptomyces lincolnensis revealed 6 ORFs (lmbA, lmbB1, lmbB2, lmbW, lmbX and lmbY) 
having their homologues among genes of the anthramycin biosynthetic cluster. Anthramycin 
and lincomycin share initial reactions of the proline derivatives biosynthesis, therefore, the 
respective proteins probably catalyse the reactions. LmbB1 is a dioxygenase catalyzing the 2, 
3-extradiol cleavage of the DOPA aromatic ring. In the present work, LmbB2 was overproduced 
in E. coli and purified. The LmbB2 reaction product exhibiting migration time identical with 
that of the DOPA standard was purified and HR-MS determined. The LmbB2 SERRS spectra 
indicate that the protein contains a heme as the prosthetic group. Tetrahydrobiopterin 
increases the LmbB2 activity approx. four fold. LmbB2 thus seems to be a heme-dependent 
monooxygenase catalyzing tyrosine hydroxylation to DOPA. The genes coding for the LmbA, 
LmbW, LmbX and LmbY were inactivated and the respective S. lincolnensis inactivants were 
exploited in feeding experiments.
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MODIFICATION OF Mucor circinelloides FOR PRODUCTION OF OXYGENATED BETA-
CAROTENE DERIVATIVES

Papp T.,1 Csernetics Á.,1 Szekeres A.,2 Iturriaga E. A.,3 Eslava A. P.3 and Vágvölgyi C.1

1Department of Microbiology, Faculty of Sciences, University of Szeged, Szeged, Hungary, P.O. Box 533, H-6701; 
2Analytical Laboratory of Cereal Research Non-profit Company, P.O. Box 391, 6701 Szeged, Hungary; 3Área de Genética, 
Departamento de Microbiología y Genética, Universidad de Salamanca, Salamanca, Spain, Avda. Campo Charro s/n 
37007, Spain

Carotenoids have recently attracted attention, due to their beneficial effects on health. 
Currently, much of the carotenoid production is performed by chemical synthesis; only a few 
compounds are derived from plant sources. These facts led to a renewed interest in sources 
from microbial origin. Mucor circinelloides is a carotene-accumulating Zygomycetes, which has 
been used to study the fungal carotenogenesis. In a previous study, expression vectors based 
on a bacterial b-carotene ketolase gene (crtW) were constructed to achieve the production of 
xanthophylls in M. circinelloides. In this work, transformations of a M. circinelloides strain have 
been performed with combinations of these heterologous vectors and vectors containing 
Mucor genes encoding the rate-limiting steps of the isoprenoid pathway. As carotenoids are 
isoprenoids derived from the repeated condensation of a few simple building blocks, the 
amount of precursor molecules can be considered as a limiting factor of the final production. 
Given this fact, we planned the over-expression of the isoprenoid genes by the gene doses 
effect. The genes of IPP isomerase; FPP synthase and GGPP synthase were introduced into 
M. circinelloides in combinations with the crtW. Carotene content of the transformants was 
analysed by HPLC. In the transformants, carotenoid production increased about 2 times.

 The research was supported by grants OTKA D48537; ETT (214/2006; 261/2006). T. P. is a 
grantee of the J. Bolyai Research Scholarship.
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[ILE5, ASP7]BIOPEPTIN FROM Dietzia marissy-2 SUPPRESS INFLAMMATORY 
RESPONSE VIA MAPK PATHWAY IN LIPOPOLYSACCHARIDE-INDUCED RAW 264.7 

MACROPHAGES

Park S-Y.,1 Jeong S-Y.,1 Kim Y-H.,1 Kim Y-H.2 and Lee S-J.3 

1Korea Bio-IT Foundry Center, Pusan National University, Busan, Korea; 2Dept. of Molecular Biology, Pusan National 
University, Busan, Korea;  3 Dept. of Microbiology, Pusan National University, Busan, Korea

We isolated a novel algicide, [Ile5, Asp7]biopeptin derived from Dietzia maris SY-2. [Ile5, 
Asp7]biopeptin also had anti-peroxidative and anti-inflammatory effects. We investigated 
the effect of [Ile5, Asp7]biopeptin on lipopolysaccharide(LPS)-induced responses in a murine 
macrophage cell line, RAW 264.7 cell. [Ile5, Asp7]biopeptin was found to significantly inhibit 
the productions of nitric oxide(NO), prostaglandin E2(PGE2). In this study, we investigated the 
inhibitory effects of [Ile5, Asp7]biopeptin, on the induction of NO synthase(NOS) and COX-
2 in RAW 264.7 cells activated with lipopolysaccharide(LPS). [Ile5, Asp7]biopeptin markedly 
and actively inhibited the transcriptional activation of iNOS and COX-2. [Ile5, Asp7]biopeptin 
significantly attenuated on the LPS-induced phosphorylation of extracellular signal-regulated 
kinase(ERK), p38 mitogen-activated protein kiase(MAPK), C-jun NH2-terminal kiase(JNK) 
in a parallel concentration-dependent manner. We also investigated the effect of [Ile5, 
Asp7]biopeptin on the pro- and anti-inflammatory cytokines in LPS-induced macrophages. 
[Ile5, Asp7]biopeptin also inhibited the LPS-induced pro-inflammatory cytokines in vitro using 
RAW 264.7 cell, but enhanced LPS-induced anti-inflammatory cytokines.
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DETECTION OF EXTRACELLULAR BETA-GLUCOSIDASE ACTIVITY IN ZYGOMYCETES 
FUNGI

Takó M.1, Farkas E.1, Krisch J.2, Papp T.1 and Vágvölgyi C.1

1Department of Microbiology, Faculty of Sciences, University of Szeged, P.O.Box 533, H-6701 Szeged, Hungary; 
2Department of Food Engineering, Faculty of Engineering, University of Szeged, Mars sq. 7, H-6724 Szeged, Hungary

Beta-glucosidases play important roles in biology, including the degradation of 
cellulose biomass by fungi and bacteria, degradation of glycolipids in mammalian lysosomes, 
and the cleavage of glycosylated flavonoids in plants. Filamentous fungi are known to be good 
producers of beta-glucosidases and several fungal glucosidases have been cloned. Several 
members of the fungal class Zygomycetes are well known from biotechnological applications 
in consequence of its effective extracellular enzyme production (e.g. proteases and lipases). 
Unfortunately, these fungi are poorly characterized from the aspect of beta-glucosidases. The 
aim of our present study is to find new producer strains potentially applicable in further basic 
studies and biotechnological applications. This work evaluated the ability of extracellular 
beta-glucosidase activity of 71 strains representing the species Rhizomucor miehei, R. pusillus, 
Rhizopus stolonifer, R. oryzae, R. microsporus and Gilbertella persicaria. The induction media 
contained cellobiose as sole carbon source and the extracellular enzyme activity was detected 
daily during 6 days. The enzyme activity of the tested strains showed high variability, isolates 
producing high activity were detected in the case of each species. 

This research was supported by grants of the Hungarian Scientific Research Fund 
(D48537), the ETT grant 214/2006 and the J. Bolyai Research Scholarship of the HAS.
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Indigenous lactic acid bacteria isolated from traditional Bosnian 
pickled cheese (Travnički cheese) made from raw ewes’ milk

Alkić M.1, Čolo J.1, Redžepović S.2, Sarić Z.1 and Dizdarević T.1

1Faculty of Agriculture and Food Science, University of  Sarajevo, Zmaja od Bosne 8, 71 000 Sarajevo, Bosnia and 
Herzegovina; 2Faculty of Agriculture, University of Zagreb, Svetošimunska 25, 10000 Zagreb, Croatia

The aim of this study was to investigate indigenous lactic acid bacteria of traditional 
Bosnian pickled cheese (Travnički cheese) made from raw ewes’ milk. Thirty eight lactic acid 
bacteria isolated from eighteen samples of Travnički cheese produced on different  farms were 
analyzed.  Lactic acid bacteria were classified by phenotypic criteria. Isolates that differed in 
terms of their acidifying activity were found. Genera Lactococcus was predominant throughout 
the whole ripening period of Travnički cheese and Enterococci were also frequently present. 
These two microbial groups resulted from milk, and their proportion decreased during 
ripening. A high degree of phenotypic diversity occurred within these two microbial groups. 
Lactic acid bacteria with interesting biotechnological profiles may influence the quality and 
sensory characteristics of cheese, if they are used as starters and if their cheese-making 
characteristics seem promising.
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Viability of brewer’s yeast cells in aqueous suspension affected by 
ultrasonic treatment

Beluhan S., Ivančić M. and Marić V.

Department of Biochemical Engineering, Faculty of Food Technology and Biotechnology University of Zagreb, Pierotti 
Str. 6, 10000 Zagreb, Croatia

The viability of brewer’s yeast (Saccharomyces uvarum) cell suspensions as a function of 
treatment time (1-10 min) was investigated during exposure to both standing (30 % to 60 % 
power) and pulsing (10 sec pulsation intervals) low frequency ultrasound wave fields (20 kHz). 
The concentration of yeast suspensions was 1 mg/mL (dry weight; approximately 2 x 108 cells) 
and pH were 5.0; 5.5 and 6.0. Changes in yeast cell morphology caused by the different mode 
of ultrasound treatment, pH value of yeast suspensions, and treatment time were observed 
by light microscopy (LM) (methylene blue staining) and recorded onto a PC. Aggregation of 
brewer’s yeast cells has been monitored and quantified. The aggregation effect was based on 
the acoustic radiation force, which may concentrate cells into “pearl chain”, clusters or large 
agglomerates. The obtained results show that exposure time and pulsing wave treatment 
obviously increased the degree of damaged cells and resulted in broadening the agglomerate 
size. Light microscopy confirmed the presence of large agglomerate regions in the ultrasonic 
field and evidenced that 75 % cells (suspension pH 5.5; exposure time 6 min) inside the 
cluster were damaged. The experimental set-up introduced here is a promising tool for future 
quantitative experiments on brewer’s yeast agglomeration capability.
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DIFFERENT PHENOTYPES REFLECT  DIVERSITY OF KARYOTYPES EXPRESSED AS 
DIFFERENT PHYSIOLOGICAL PROPerTIES OF WINE YEASTS

Bizaj E. 1 , Čadež N. 1 , Kračun N. 1 , Čuš F. 1,2  and Raspor P. 1 

1University of Ljubljana, Biotechnical faculty, Food Science and Technology Department, Jamnikarjeva 101, 1000 
Ljubljana, Slovenia; 2 University of Ljubljana, Biotechnical faculty, Department of Agronomy, Jamnikarjeva 101, 1000 
Ljubljana, Slovenia

Genetic diversity of yeasts strains during wine fermentations may account for 
different fermentation properties of the yeast strains and consequently different sensory 
characteristics. 
Prior to this work, yeasts were isolated and classified according to their electrophoretic 
karyotype in different time intervals during fermentation of Rebula must. The large amount 
of genetic diversity was determined and we predicted that this may have some physiological 
consequences to the overall fitness. On this basis, the aim of our study was to determine how 
different karyotypes reflect the diversity on physiological level which is important for wine 
fermentation. 

The strains were tested for their fermentation ability. The tested sugars were glucose, galactose, 
sucrose, maltose (all 6% w/w) and raffinose (12% w/w).  The other tests were for; the growth 
in presence of different concentrations of SO2 on agar plates (YEPD; pH=3,3), »killer toxin« 
production on YEPD+Methylene blue agar (pH=3,3) with the super-sensible strain S. cerevisiae 
S6 as an indicator, the formation of pseudohyphae by controling the growth on 3,9 % potato-
dextrose agar and the influence of xenobyotics (cycloheximide, clotrimazole and three 
comonly used botryticides; iprodione, pyrimethanil, cyprodinil + fludioxonil) were tested on 
hallo assays. The results confirmed our expectations that different phenotypes reflects diversity 
of karyotypes expressed as or different physiological propreties of wine yeasts.
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Moulds and Ochratoxin A in artisanal and industrial salami: methods 
to prevent or to eliminate the presence

Iacumin L.1, Chiesa L.2, Panceri S.2, Manzano M.1, C. Cantoni2 and G. Comi1

1Dipartimento di Scienze degli Alimenti, Facoltà di Agraria, Università degli Studi di Udine, Udine, Italy; 2Dipartimento 
di Scienze e Tecnologie Veterinarie per la Sicurezza degli Alimenti, Facoltà di Medicina Veterinaria, Università degli 
Studi di Milano, Milano, Italy

Ochratoxin A (OTA) is a mycotoxin that represents the most important secondary 
metabolites of different moulds belonging to various strains of Penicillium and Aspergillus. 
Penicillium verrucosum and Aspergillus ochraceus may produce OTA, when grow on the surfaces 
of foods, sausages, dry hams and other meat and product during the ripening and storage. 
Recently the question of moulds toxicity has attracted attention in the field of food industry. 
OTA presence in foodstuffs is undesirable because it has been classified by International Agency 
for Research of Cancer into Group “B” as a possible human carcinogen. Several studies have 
demonstrated that it has teratogenic, neurotoxic, genotoxic, immunotoxic and nephrotoxic 
properties. Considering the limiting value for OTA in meat and meat products in Italy is 1 
microg/Kg (CMS n°10-09/06/1999) and the problem of its presence in foods, the aim of the 
work was to investigate the presence of moulds OTA producing and OTA from different Italian 
sausages. Additional aim was to prevent the production or to eliminate OTA from sausages. 
Different mould strains were isolated from the surface of the sausages and the main strains 
were P.oxalicum, P.olsonii, P.chrysogenum P.viridicatum, P.verrucosum, P.nordicum, Eurotium 
amstelodamii. OTA concentration was 0.2-2.300 microg/Kg on the casings and less than 1.0 
microg/Kg inside. The best treatment used in order to eliminate OTA from the casings included 
brushing and washing. The effectiveness of the different treatments depended on the initial 
OTA concentration and on the treatment. To prevent OTA presence it needs to inoculate on 
the casing a starter of Penicillium nalgiovensis.
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SUCCINATE dehydrogenase activity and ATP content as the parameters 
for studying OF  yeast cells vitality

Kregiel D., Berlowska J. and Ambroziak W.

Institute of Fermentation Technology and Microbiology, Technical University of Lodz, Poland

Succinate dehydrogenase (SDH) and ATP play a crucial role in the energy supply for 
physiological activity of every living cell. Therefore these assays are the important methods for 
measurement of the yeast vitality in scope to control of different fermentation processes. 
Four yeast strains belonging to Saccharomyces and Debaryomyces species used in this study 
originated from the international collections LOCK 105 (Poland) and NCAIM (UK). ATP content 
was measured by use of a luciferin/luciferase assay (Merck). The spectrophotometric method 
of SDH activity assay in yeast Saccharomyces cerevisiae was developed. The permeabilization 
of yeast cells by 0.05% digitonin permited to study yeast SDH activity in situ. Reduction of blue 
tetrazolium salt by dehydrogenase of active cells led to production of blue colored product 
– formazan. 

The linear correlation between permeabilized yeast cell density and amount of formed 
formazan was evidenced in the range from 9xl07 to 5x108 cells per sample solution. This 
standarised procedure allows estimate of SDH activity in whole cells, depending on vitality of 
yeasts. The results obtained for SDH activity were in good agreement with that of ATP content 
in cells. Significant decreasing of succinate dehydrogenase activity and ATP content were 
observed during aging of tested strains. The increasing of SDH activities were observed in 
sequential passages as the result of increase activity of strain and adaptation to cultivation 
conditions.
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Preservative efficacy tests in formulated topical product

Bešlić V. and Milak S.

PLIVA – Research and development Ltd., Prilaz baruna Filipovića 29, Zagreb, Croatia

The preservative system, in multi-dose formulation, preserve a product from the 
survival and growth of micro-organisms. The preservative’s function is to prevent product 
contamination and colonisation after production, and not cover for poor manufacturing or 
control techniques (1). The choice of preservative is one of the most important activity in an 
earlier development phase of product.
Benzyl alcohol, alone and in combination with other preservatives with various concentrations, 
was used for the preservation an antifungal cream for topical use. Anyone of tested combination 
did not meet the requirements Eur. Ph. 5.1.3. (Eu.Ph.5.1.3. Efficacy of antimicrobial preservation) 
(2), except the combinations of benzyl alcohol and phenoxyethanol (confirmed on two 
samples). Taking into account the regulatory aspects: the highest allowed concentration and 
safety reason, the preservative system of choice is: benzyl alcohol 2.0% w/w combined with 
phenoxyethanol 0.5%w/w. 

1. Lund, W. (1994), Control of Microbiological Contamination and the Preservation of Medicines, 
in The Pharmaceutical Codex, Principles and Practice of Pharmaceuticals, 12th ed., pp 509-
526.

2. European Pharmacopeia, 5th Ed., European Department for the Quality of Medicines within 
the Council of Europe, Strasbourg, 2007.
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Characterization and identification of new probiotic Enterococci 
strains suitable for functional foods

Burdychová R.1, Komprda T.2, Dráb V.2, Španová A.3 and Rittich B.3

1Mendel University of  Agriculture and Forestry in Brno, Faculty of Agronomy, Department of Food Technology, Czech 
Republic; 2MILCOM Co Ltd, Dairy Research Institute, Tabor,  Czech Republic; 3Masaryk University, Faculty of Science, 
Institute of Experimental Biology, Brno, Czech Republic 

There is a great interest in the searching for potential starter microorganisms from the pool 
of wild lactic acid bacteria. The exact identification and the study of properties of technologically 
useful lactic acid bacteria strains are thus required. In this study, the identification of 12 strains 
of the genus Enterococcus from Culture Collection of Dairy Microorganisms (CCDM, MILCOM, 
Tabor, Czech Republic) were carried out using PCR (Dutka-Malen et al., 1995). All strains were 
classified to be of genus Enterococcus and species Enterococcus faecium using PCR. All tested 
strains showed tolerance to 0.3 and 1% bile salts. Altogether 5 strains were resistant against pH 
3.0. Fermentation properties of these strains were tested in UHT milk at 37°C. Two strains were 
selected for futher research. As some E. faecium strains analyzed early had decarboxylase activity 
(which is responsible for biogenic amine production in fermented milk products – Burdychova, 
unpublished results), the presence of genes coding tyrosine and histidine decarboxylases 
was screened using PCR (Coton et al., 2004). The presence of DNA sequence coding histidine 
decarboxylase was not detected; on the contrary, specific DNA sequences coding tyrosine 
decarboxylases were detected in both strains. Homology of these DNA sequences with published 
sequences was 89% and 98% (Connil et al, 2002; Gen bank Accesion number AF354231).  

The finantial supports by grants no. 2B6053 of the Ministry of Education of the Czech Republic 
is gratefully acknowledged.

Coton E., Coton M. (2004) J. Microbiol. Methods 63: 296–304.

Dutka-Malen S., Avers S., Courvalin P. (1995) J. Clin. Microbiol. 1: 24–27.

Connil N., Le Breton Y., Dousset X., Auffray Y., Rince A., Prevost H. (2002)  Appl Environ Microbiol. 
68 (7): 3537–44.
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Validation of Microbial Limit Test Method in Active Pharmaceutical 
Ingredient

Car N. and Bešlić V.

PLIVA – Research and Development Ltd., Prilaz baruna Filipovića 29, Zagreb, Croatia

Active pharmaceutical ingridients (API) must be free from microbial contamination to 
ensure drug safety and consumer’s health. Thereby, the method for control of microbiological 
purity (microbial limits) of a sample must be validated. Non-sedating antihistamine was used 
in validation of microbial limit test method following current Ph.Eur. and USP guidelines. The 
objective was to demonstrate that the test sample does not inhibit growth of microorganisms 
that may be present under the test conditions and to confirm that the proposed method is 
appropriate for testing of microbial limit test of the sample. To ensure that the results of the tests 
are credible, neutralization of antimicrobial properties of the test sample was required before 
estimating the number of viable microorganisms. Dilution method was used for neutralization 
of antimicrobial properties of the sample. Plate method was used for the estimation of 
the viable total aerobic microorganisms in the sample. Dissolved and diluted sample was 
inoculated in duplicate by Staphylococcus aureus ATCC 6538, Pseudomonas aeruginosa ATCC 
9027, Escherichia coli ATCC 8739, Bacillus spizizenii ATCC 6633, Candida albicans ATCC 10231 
and Aspergillus niger ATCC 16404, respectively. Results of three consecutive experiments 
demonstrated that growth of microorganisms in the test sample is not bellow 75 % of growth 
in positive control. Thereby, it was established that the method is appropriate for testing of 
microbial limits of the tested sample.
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DEGRADATION OF AFLATOXIN B1 BY Trichothecium roseum AND Fusarium sp.

Duraković L.,1 Glancer-Šoljan M.,1 Delaš F.1 and Skelin A.2

1Department of Biochemical Engineering, Laboratory for General Microbiology and Food Microbiology, Faculty of Food 
Technology and Biotechnology,University of Zagreb, Zagreb; 2Department of Microbiology, Faculty of Agriculture, 
University of Zagreb, Zagreb, Croatia

Biological degradation of aflatoxin B1 by Trichothecium roseum and Fusarium sp. was 
examined in yeast extract-sucrose (YES) medium under different incubation conditions.
Identification of aflatoxins in 1961 as the agents responsible for severe economic losses by the 
British turkey industry and the subsequent toxicological information, particularly identifying 
aflatoxin B1 (AFB1) as a potential liver carcinogenic in certain animal species, may be regarded 
as the fuse that led to an explosion in research efforts directed not only against aflatoxins, but 
also many other mycotoxins.

Besides attempts to eliminate mycotoxins from contaminated substrates by physical and 
chemical methods, the ability of microbes to degrade mycotoxins is now being widely 
examined. In this study, several Trichothecium roseum and Fusarium species examined for their 
ability to degrade AFB1. T. roseum ZMPBF 1226 and Fusarium sp. ZMPBF 1244 were found to 
detoxify AFB1 in culture media. The kinetics of AFB1 detoxification by an atoxigenic T. roseum 
strain was examined by thin layer chromatography and ELISA method. T. roseum ZMPBF 1226 
was found to effectively eliminate AFB1 from both solid and liquid media (28% AFB1 residual 
after 5 days and only 10-14% residual AFB1 after 15 days).
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INHIBITION OF AFLATOXIN ACCUMULATION BY NEWLY SYNTHESIZED ANALOGUES 
OF COUMARINE IN Aspergillus flavus ATCC 26949

Duraković L., Delaš F., Glancer-Šoljan M., Berković K., Čvek D. and Markov K.

Department of Biochemical Engineering, Laboratory for General Microbiology and Food Microbiology, Faculty of Food 
Technology and Biotechnology, University of  Zagreb, Zagreb, Croatia

Inhibition of aflatoxin B1 (AFB1) and total aflatoxins (AFT) accumulation by newly 
synthesized analogues of coumarine was investigated in yeast extract-sucrose (YES) medium 
to determine the possible use of these compounds as a means of controlling aflatoxin 
accumulation. Experiments were carried out in a stationary culture at temperatures of 15 o, 25 
o and 35 oC, respectively during 21 days. Mycelial dry weights were determined gravimetrically, 
and examined by thin layer chromatography and immunochemical technique. Concentrations 
of two investigated coumarine of 0.01 and 0.02 mmol x L-1, respectively stimulated mold growth 
and AFB1 and AFT accumulation, but concentrations higher than 0.05 mmol x L-1 of these 
compounds, mold growth and aflatoxin accumulation partially inhibited. In experiments with 
0.1 mmol x L-1 of these compounds mold growth and aflatoxin accumulation were inhibited 
completely depending on the time and temperature of cultivation.
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Synbiotic effect of Lactobacillus acidophilus M92 and prebiotic substrates 
on the intestinal microflora of mice and their immune system

Frece J., Kos B., Svetec I., Zgaga Z., Beganović J., Leboš A. and Šušković J.

Department of Biochemical Engineering, Faculty of Food Technology and Biotechnology, Zagreb, Croatia

The ability of probiotic strain L. acidophilus M92 to assimilate the various kinds 
of prebiotic substrates (inulin, lactulose and raffinose) in vitro and in vivo, on Swiss albino 
mice as animal model, was investigated. Survival, competition, adhesion and colonization of 
L. acidophilus M92 in combination with prebiotics (synbiotic effect) were monitored in the 
gastrointestinal tract of mice, as well as their immunomodulating capability. After the feeding 
of mice with synbiotics (2 x 1010 probiotic cells in combination with 10% of prebiotic substrates) 
the number of lactic acid bacteria in faeces was increased and reduction of enterobacteria and 
sulphite-reducing clostridia was observed. The similar results were obtained in homogenates 
of small and large intestine of mice in the 1st and 14th day after feeding with synbiotics. After 
oral immunization of mice with viable cells of L. acidophilus M92, with a daily dose of 2 x 1010 
cells, alone and in combination with prebiotic substrates, the concentration of faecal SIgA and 
total serum IgA antibodies from all immunized mice were significantly higher in comparison 
to the control. They didn’t evoke the specific humoral immune response after oral application 
and they are as such suitable for synbiotic application. L. acidophilus M92 in combination with 
inulin has shown the best synbiotic effect on intestinal and faecal microflora of Swiss albino 
mice, and their immune system.
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Effect of phenothiazines and their combinations with amphotericin B 
on fungal agents of rhinocerebral zygomycosis

Galgóczy L., Kovács L., Ördögh L., Papp T. and Vágvölgyi C.

Department of Microbiology, Faculty of Science, University of Szeged, P.O. Box 533, H-6701, Szeged, Hungary

The number of rhinocerebral zygomycosis has increased over the past years. Treatment 
with amphotericin B (AMB) is the only available threapy, but even this is not effective in each 
case because this drug poorly penetrates the blood-brain barrier. Phenothiazines are known 
as tranquilizers and antipsychotic drugs. They also unveiled fungistatic and fungicidal activity 
against yeasts in in vitro experiments. Their plasma concentrations are below the MIC values, 
but accumulation was observed in the central nervous system.
The effect of two phenothiazines (PTZ) and their combinations with AMB were investigated on 
8 fungal isolates known to be as agents of rhinocerebral zygomycosis: Rhizopus microsporus 
var. rhizopodiformis, R. oryzae, R. schipperae, Rhizomucor pusillus, R. miehei, Absidia corymbifera, 
A. glauca, Saksanea vasiformis. Efficiency to inhibit sporangiospore germination was studied 
with chlorpromazine (CPZ) and trifluoperazine (TFP) with AMB. The in vitro antifungal activity 
was determined with microtiter plate bioassay. Abbot formula and Loewe additivity was used 
to reveal the nature of interactions.

Both of the tested PTZs had antifungal effects against these filamentous fungi, but only the 
antifungal activity of TFP increased in presence of AMB. TFP and AMB acted synergistically and 
caused full inhibition except of A. glauca. At the same time, CPZ acted antagonistically with 
AMB on all of the tested fungi.

This research was supported by ETT grants (214/2006; 261/2006).
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Phenotypic and genotypic characterization of probiotic strain 
Bifidobacterium lactis BB-12 in baby cereal flakes enriched with inulin

Hajduk G.,1 Šušković J.,2 Kos B2., Frece J.,2 Leboš A.1 and Dunaj A.1

1Quality Control, Microbiological Laboratory, Podravka, Koprivnica, Croatia; 2Laboratory of Antibiotic and Enzyme 
Technology, Faculty of Food Technology and Biotechnology, University of Zagreb, Zagreb, Croatia

Production of functional food containing probiotic bifidobacteria is increasing 
because of their beneficial effects on human health. The aim of this study was phenotypic 
and genotypic characterization of probiotic strain Bifidobacterium lactis BB-12 in wheat grits 
baby cereal flakes. Samples were prepared by adding lyophilised culture of Bifidobacterium 
lactis BB-12 to dehydrated wheat grits baby cereal flakes (with and without inulin). SDS-PAGE 
of whole cell proteins and RAPD-PCR were used for identification and characterization of this 
probiotic strain in baby cereal flakes. Samples were stored at 6 and 22 ºC and were analyzed 
by plating on MRS agar in anaerobic conditions after 7 days, 14 days and 1, 2, 4, 8 and 12 
month of storage. The initial number of probiotic strain Bifidobacterium lactis BB-12 has been 
3.85 x 10 7 cfu/g of baby cereal flakes with Bifidobacterium lactis BB-12, and 4.45 x 10 7 cfu/g 
of baby cereal flakes with Bifidobacterium lactis BB-12 enriched with inulin. The survival of 
Bifidobacterium lactis BB-12 in baby cereal flakes was better when samples where stored at 6 
ºC and the number of viable probiotic bacteria was about 10 7 cfu/g after one year of storage. 
The viability of Bifidobacterium lactis BB-12 was reduced after one year storage at 22 ºC by 3 
and 2 log units with and without presence of inulin, respectively.  The addition of inulin did 
not significantly influence the survival of probiotic strain Bifidobacterium lactis BB-12 during 
storage of baby cereal flakes at 6 ºC.
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IN VITRO STUDY OF SOME PREBIOTIC PROPERTIES OF LEVAN-TYPE 
EXOPOLYSACCHARIDE

Şener A. and Temiz A. 

Hacettepe University, Faculty of Engineering, Food Engineering Department, Beytepe, Ankara, Turkey 

In this study, some prebiotic properties of levan were investigated in vitro. Lactobacillus 
acidophilus La-5 (La-5) was used as test probiotic culture. Carbohydrate-free MRS was used as basal 
medium in all analysis. Fructooligosaccharide, inulin and glucose were used to make comparison with 
levan. The effect of levan on the growth of La-5 was evaluated according to the growth performance 
of the bacterium in the culture media with the substances at three concentrations of 0.5%, 
1% and 2% (w/v). La-5 was activated in the basal medium supplemented with 2% levan in order to 
determine effect of levan on bile and acid tolerance. Bile tolerance was tested in MRS broth with 0.5% 
bile and evaluated by determining the delay in growth as a result of inhibition by bile. Acid 
tolerance was tested at pH 1.0 and 2.0 and evaluated by determining reduction in viable cell numbers 
after incubation at 37°C for 0, 0.5, 1, 2 and 3 h. The results showed that the growth performance of 
La-5 was variable according to types of substances. Eventhough fructooligosaccharide supported 
the best growth, levan also well supported the growth of La-5 in comparison to glucose and basal 
medium.  The delay in growth of La-5 caused by bile was 1.3, 1.9, 1.0 and 0.4 hours for glucose, 
fructooligosaccharide, inulin and levan, respectively. The results on acid tolerance showed that 
levan increased more acid tolerance of La-5 at pH 2 in comparison to fructooligosaccharide, 
inulin and glucose. No survival was observed at pH 1 in all samples.
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Effects of FructoolIgosaccharIde and InulIn on Cold Storage StabIlIty 
of Lactobacillus acidophilus La-5

Şener A. and Temiz A. 

Hacettepe University, Faculty of Engineering, Food Engineering Department, Beytepe, Ankara, Turkey

In this study, effects of fructooligosaccharide (FO) and inulin (INU), which are prebiotics, 
on the stability of Lactobacillus acidophilus La-5 during cold storage were studied by comparing 
with glucose. Two temperatures were used for cold storage at 4±1°C (in a refrigerator) and -
25±1°C (in a freezer) for 28 days, respectively. The carbohydrate-free MRS was used as basal 
medium. The bacterial culture was activated in MRS broth at 37°C for 24 h. Activated bacterial 
culture was transferred into test tube containing the basal growth medium supplemented 
with the prebiotics at 1% concentration. The same amount of the inoculated basal medium 
was used as control. Glucose was also used at 1% concentration to compare with prebiotics. 
Bacterial numbers in the test tubes were determined by pour plate method using MRS agar 
after 0, 7, 14, 21 and 28 d storage. The study was carried out by three replicates. The results 
showed that in all samples more than one log reductions in the viability of L. acidophilus La-5 
were observed after 28 day of storage at two temperatures used. There were not a significant 
diffences between the samples. FO and INU have no different effect from glucose on cold 
storage stability of L. acidophilus La-5.
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The effect of probiotic preparation on the intestinal microflora of 
broiler chicken

Śliżewska K., Biernasiak J., Libudzisz Z. and Smulikowska S. 

Institute of Fermentation Technology, Technical University of Lodz Microbiology, 90-924 Łódź, Poland

The experiment was carried out on 99 female broilers, allocated to 3 groups of 33 birds, 
kept in individual cages. A wheat- and soyabean meal-based diet was formulated and divided 
into 3 batches: C (unsupplemented), A (supplemented with flavomycin), and P (supplemented 
with a probiotic composed of lactic acid bacteria, yeasts, and yucca extract). Diets were fed 
from day 1 to 41 of life. Final BW was on average 2.4 kg in all groups, FCR was 1.63 kg feed/kg 
BWG, neither BWG nor FCR nor mass of the liver, pancreas and gastrointestinal tract were 
significantly influenced by supplementing the diet with either additive. Special attention 
should be drawn to the fact that supplementing feeds with a probiotic preparation already 
after one week of breeding considerably decreased the number of Clostridium bacteria in 
broilers’ faeces. Nevertheless, it should be emphasized that in the hereby research excreta 
of chickens fed with the feed mixed with a probiotic contained the lowest changeability of 
the number bacteria of Enterobacteriaceae family and bacteria belonging to coli group in 
individual weeks of breeding. It may be concluded that the studied probiotic can be considered 
to be a substitute for antibiotic growth promoters in broiler diets.
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Ellagic acid production by Aspergillus niger  GH1 in solid state culture

Aguilera-Carbó A.1, Hernández-Rivera J. S.2, Augur C.3, Prado-Barragán A.1, Aguilar C. N.2 and 
Favela-Torres E.1

1Department of Biotechnology. Universidad Autónoma Metropolitana-Iztapalapa, San Rafael Atlixco 186, Col. 
Vicentina, Iztapalapa, 09340. D.F. México; 2Food Research Department. School of Chemistry. Universidad Autónoma 
de Coahuila. Blvd. Venustiano Carranza PO BOX 252. ZIP 2500, Saltillo, Coahuila, México; 3 Institut de Recherche pour 
le Développement (IRD). Unité 185 IRD-IMEP Case 441; FST Saint Jérôme; Université Paul Cézanne; Av. Escadrille 
Normandie-Niemen; 13397 Marseille cedex 20; France

Ellagic acid (EA) is an antioxidant compound of high relevance, due to its ability to promote the 
prevention and reduction of cancer, viral infections. In addition, EA has antibacterial and antiprotozooic 
activities, which could be of benefit for human health. In the present study, EA was produced and 
compared in two systems of solid state culture. In the first, pomegranate fruit rind powder (PP) was 
used as support and substrate. In the second, polyurethane foam was used as inert support and 
impregnated with an aqueous extract of pomegranate fruit rind powder (EP) as substrate. In both 
systems, the initial moisture content was 70%. The fungal strain for EA production was Aspergillus niger 
GH1. Solid state culture conditions were: 30°C, 3.0 g of support per reactor, 2x107 spores/gram of dried 
support. Cultures were kinetically monitored over a period of 6 days. EA was determined by HPLC. 
EA accumulated over a period of 4 days reaching 12 mg per gram of dried sample in the PP system. 
In the presence of polyurethane, 48 mg of EA per gram of dried sample was attained after 48 hours 
of culture. Both EA maximal concentration and productivity were higher when polyurethane foam 
was used as inert support. The EP system represents an attractive alternative to produce EA in SSC. 
Moreover, agro-industrial byproducts could be a valuable alternative to obtain compounds 
with biological activities improving human health, with additional environmental, public 
health and economical benefits.
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GDS(L) LIPASE FROM Streptomyces coelicolor: CLONING, PURIFICATION AND BASIC 
PROPERTIES

Bielen A.,1 Abramić M.,2 Pigac J.,3 Franekić Čolić J.1 and Vujaklija D.3

1Laboratory for Biology and Microbial Genetics, Faculty of Food Technology and Biotechnology, Zagreb, Croatia; 
2Laboratory for Cellular Biochemistry, Ruđer Bošković Institute, Zagreb, Croatia; 3Laboratory for Molecular Genetics, 
Ruđer Bošković Institute, Zagreb, Croatia

GDS(L) lipases are interesting group of hydrolytic enzymes, often with multifunctional 
properties and potential for use in biotechnology. A putative lipase gene from Streptomyces 
coelicolor showed high amino acid sequence homology (66%) with cloned and characterised 
GDS(L) lipase from Streptomyces rimosus.

The DNA fragment with lipase gene and ribosomal binding site (RBS) was PCR-amplified. In 
addition to six histidine codons at the 3’ terminus the primers contained convinient restriction 
sites for subsequent cloning. Amplifed DNA fragment was ligated into the pET-15b vector, 
resequenced and further subcloned into Streptomyces expression plasmid pANT849. This 
construct was transformed into heterologous, lipase defficient host Streptomyces lividans. 
Recombinant plasmid was purified, confirmed by PCR and transformant expressing the 
lipase protein was cultivated in the liquid medium. The time-course of lipase production in 
supernatant was monitored spectrofotometrically by following degradation of p-nitrophenyl 
palmitate and the cultivation was stopped after the increase of lipase activity ceased. 

A simple three step protein purification procedure was developed. Firstly, ammonium sulphate 
precipitation followed by Ni-NTA metal-affinity chromatography were applied. After elution 
protein sample contained approximately 80 % of lipase and a contaminant protein of higher 
molecular mass without lipase activity. Gel-filtration was applied as a final purification step 
yielding about 95 % of purified lipase.

Basic biochemical features of the enzyme were determined and will be disscused in this 
study.
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Application of membrane-electrode assembly (MEA) to microbial fuel 
cell biosensor for sensitive toxicity detection

Kim M.,1 Ryu E-Y.,1 Son H-S.,1 Kim M-J.,1 Kim H-J.,2 Kim G-T.,3 Hyun M-S.3 and Lee S-J.1

1Department of Microbiology, Pusan National University, Busan, Korea; 2Deptartment of Microbial Engineering, 
Konkuk University, Seoul, Korea; 3KORBI co. Ltd., Gyeonggi, Korea

Membrane-electrode assembly (MEA) was applied to a microbial fuel cell toxicity 
detection biosensor. Cathodic Pt-catalyzed carbon cloth electrode was assembled with 
membrane using a hot press and then it was installed in a MFC. Electrochemically-active 
bacteria were enriched in the MFC using activated sludge as an inoculum. Synthetic wastewater 
containing various concentrations of cadmium (0.01 - 5 mg/L) was added to the MFC biosensor 
and current changes were observed. For the control, conventional MFCs (without MEA) were 
also examined at the same condition. The current from both MFCs decreased by cadmium 
additions and these decreases depended on the cadmium concentration. The inhibition ratios 
increased in proportion to the cadmium concentration with a high coefficient (over 0.96 at 
both MFCs). However, the microbial fuel cell with applying MEA responded sensitively to 
cadmium injection. Inhibition ratio changes in the magnitude of the MFC biosensor signal 
output with respect to the change in concentration of cadmium (ΔI/ΔConccd) was increased 
from 8.70 (conventional MFC without MEA) to 10.60 (MFC with MEA). These results indicate that 
the application of MEA to the microbial fuel cell toxicity detection biosensor could improve 
the sensor performance by increasing sensitivity.
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Influence of pharmaceuticals on the structure of activated sludge 
microbial communities in a pilot wastewater treatment plant

Kraigher B.1, Kosjek T.2,3,4, Heath E.2, Kompare B.4 and Mandić-Mulec I.1

1Biotechnical Faculty, University of Ljubljana, Večna pot 111,1000 Ljubljana, Slovenia; 2Department of Environmental 
Sciences, Jožef Stefan Institute, Jamova 39, 1000 Ljubljana, Slovenia; 3Haslauer d.o.o., Zabukovica 87, 3302 Griže, 
Slovenia; 4Institute of Sanitary Engineering, Faculty of Civil and Geodetic Engineering, University of Ljubljana, 
Hajdrihova 28, 1000 Ljubljana, Slovenia

Concern is growing over the contamination of the environment with pharmaceuticals 
because of their high consumption and incomplete removal during wastewater treatment. 
Biological wastewater treatment is among the most important biotechnological applications 
where microorganisms drive the key processes. Microbial community structure in activated 
sludge was assessed in small-scale pilot wastewater treatment plants containing different 
concentrations of the commonly used pharmaceuticals (ibuprofen, naproxen, ketoprofen, 
diclofenac and clofibric acid). T-RFLP analyses of the bacterial 16S rRNA genes indicated 
consistent minor shift in the microbial community structure when higher concentration (50 
µg/l) of pharmaceuticals was present in bioreactor R. To determine the composition of the 
microbial communities, two clone libraries of the bacterial 16S rRNA genes were prepared 
from activated sludge in bioreactor R, and from control bioreactor 0, with and without 
the pharmaceuticals, respectively. In both libraries, most of the clones belonged to the 
Betaproteobacteria group, among which Thauera, Sphaerotilus, Ideonella and Acidovorax 
related sp. were dominating. Nitrospira sp. was found only in the clone library of the control 
bioreactor. In the R clone library, lower number of OTUs (i.e. sequences with <97% similarity) 
was found as compared to the 0 clone library (29 and 44, respectively). This suggested that 
addition of pharmaceuticals lowered the species diversity of the microbial community.
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Cellular and molecular modifications induced by hydrocarbons to 
Chromohalobacter salexigens DSM 3043

Lăzăroaie M. M.

Center of Microbiology, Institute of Biology, 296 Spl. Independentei St, 060031, PO 56-53, Bucharest, Romania

The cellular and molecular modifications induced by different hydrocarbons to 
moderately halophilic bacterium Chromohalobacter salexigens DSM 3043 have been 
investigated. C. salexigens DSM 3043 was able to tolerate saturated (decane, dodecane, 
tetradecane, pentadecane), monoaromatic (benzene, toluene, xylene isomers) and 
polyaromatic (naphthalene, anthracene, phenanthrene) hydrocarbons. Monoaromatic 
hydrocarbons, with log POW between 2.14 and 3.14, were more toxic for C. salexigens DSM 3043 
cells, compared with polyaromatic and saturated hydrocarbons, with log POW between 3.31 
and 8.62. C. salexigens DSM 3043 was able to use as single carbon source 1%, 5%, 10% (v/v) 
saturated or polyaromatic hydrocarbons and 1% (v/v) monoaromatic hydrocarbons (except 
benzene). There were observed some differences between cells viability of C. salexigens DSM 
3043 cultivated in the absence of hydrocarbons and the viability of the cells in the presence of 
saturated, monoaromatic and polyaromatic hydrocarbons. The adhesion of C. salexigens DSM 
3043 cells to hydrocarbons depends on the substrate nature, which is in direct correlation 
with the solubility in water and its hydrophobicity. There were observed some differences at 
the level of genomic DNA and proteins extracted from C. salexigens DSM 3043 cells cultivated 
in the absence of hydrocarbons, compared with DNA and proteins extracted from the cells 
cultivated in the presence of 1% (v/v) saturated or polyaromatic hydrocarbons and 0.1% (v/v) 
monoaromatic hydrocarbons. 

This study was supported by a Short-Term EMBO Fellowship (ASTF no. 141-06) and by 
the University of Naples Federico II, Italy.
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Leachates Disinfection at Jakuševec Waste Dump

Tofant A., Farkaš A., Hrenović J., Rožić M. and Tišma S.

Veterinary Faculty University of Zagreb; Department of Animal Hygiene, Environment and Ethology; Zagreb; Croatia

The leachates of Jakuševec waste dump in Zagreb, are collected in the retaining 
reservoirs by means of drainage system. The leachates are categorized as waste waters and 
should be purified before releasing into effluent – the Sava river. Different processes are 
included in waste water treatment followed by disinfection for elimination of pathogen 
microorganisms. The aim of this experiment was to determine efficiency of disinfection of the 
leachates by oxidizing compounds, i.e., commercial disinfectants. Rarefied, dark, malodorous 
specimens were sampled at the retaining reservoir. The final sodium dichloroisocyanurate 
concentration of 400 ppm and stabilized hydrogen peroxide of 15000 ppm were used in the 
experiment.

Disinfection as a procedure of chemical treatment was performed in vitro. Disinfectant 
efficacy was tested at 1 h by determination of bacteriologic, organoleptic and physicochemical 
parameters. Results obtained by comparison of the bacteriologic parameters before and after 
the addition of both disinfectants show that microbicidal efficiency of sanitation indicator 
bacteria, mesophilic bacteria and total coliform bacteria was satisfactory, indicating a 99.9% 
reduction of the microorganisms. The addition of the disinfectants immediately resulted 
in organoleptic changes. The substrate turned light, and malodor emanation was greatly 
reduced.  The ability of both disinfectants to oxidize organic matter manifested as BOD5 and 
ammonium ions reduction. It is concluded that the treatment of the leached waters with the 
oxidizing agents, results in efficient hygienization in terms of improved organoleptic and 
environmentally relevant physicochemical and microbiologic parameters. Regarding residual 
products and environmentally acceptability, hydrogen peroxide would have advantage 
among disinfectants.
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Microorganisms in waste treatment

Structure and activity of an atrazine-degrading community enriched 
from a herbicide factory effluent

Udiković Kolić N.1, Hršak D.1, Devers M.2 and Martin-Laurent F.2

1Rudjer Bosković Institute, Center for Marine and Environmental Research, Zagreb, Croatia; 2INRA-CMSE, Microbiologie 
des Sols, Dijon Cedex, France

The objective of this work was to study diversity, genetic potential and catabolic activity 
of an atrazine-degrading bacterial community enriched from technological wastewater of a 
herbicide factory. This community mineralized 81.4±1.9% of [14C-ring] atrazine and 31.0±1.8% 
of [14C-ethyl] atrazine within 6-day batch cultivation in mineral salts medium containing 
atrazine as the only nitrogen source. 16S-RFLP analysis revealed high diversity of bacterial 
populations forming the community, with Pseudomonas species predominating. Atrazine-
degrading genetic potential of the community determined by PCR, revealed the presence 
of trzN, atzB, atzC and trzD genes. The trzN, atzB, atzC genes were shown to be located on 
a single plasmid together with the insertion sequence(s) IS1071, while the location of trzD 
remains unknown. Further study of the density of functional community estimated by 
real-time PCR suggested that relative abundances of atz and trz genes were 10-fold to 22-
fold lower than 16S rDNA indicating that atrazine-degrading populations represent only a 
fraction of the community. The obtained results also suggested that, in addition to plasmid 
conjugation, IS could play a role in dispersing atrazine-catabolic genes within the wastewater 
microbiota. Furthermore, besides the combined metabolic activities within the community, a 
different type of interactions may exist that enable sharing carbon and nitrogen from atrazine 
mineralization.
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Influence of different Sinorhizobium meliloti inocula on nitrogen 
transformations in bulk soil, rhizosphere and nodules of alfalfa

Hujić K.1, Schauss K.2, Sikora S., Redžepović S. and Schloter M.2

1Department of Microbiology, Faculty of Agriculture, University of Zagreb, Croatia; 2Institute of Soil Ecology, GSF-
National Research Center for Environment and Health, Neuherberg, Germany

In sustainable agriculture besides the application of organic fertilizers, biological N2 
fixation (a microbiological process that converts atmospheric nitrogen into plant-usable 
ammonium) plays a crutial role in the input of nitrogen into the soil. In this respect legumes 
are of central improtance: Besides their economic value as crops, they contribute substantially 
to the overall N economy of the system as intermediate crops. Their symbiosis with nitrogen 
fixing Rhizobia is the driving force for the positive nitrogen balance. However, this effect does 
not depend only on the capacity to fix elementar nitrogen from the air, but also on the internal 
nitrogen turnover in the symbionts as well as in the soil and rhizosphere microflora.   
Therefore we performed a pot experiment in the greenhouse to determine the inoculation 
effect of alfalfa seeds with two different indigenous S. meliloti strains on the abundance of 
genes and transcripts involved in N turnover processes in the bulk soil, the rhizosphere, and 
the nodules. Quantification of the target genes nirK and nirS (nitrite reductases, denitrification), 
amoA (ammonia monooxygenase, nitrification), nifH (nitrogenase, N2 fixation) and npr (neutral 
metalloprotease, N mineralization) was performed by real-time PCR using SybrGreen. Samples 
have been taken before and after nodule formation as well as in the early flower stage. In the 
meeting data about abundance of the mentioned genes in the different treatments will be 
presented.  
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The influence of double resistance on the growth advantage in 
stationary phase phenomenon in bacterium Escherichia coli strain NalR ValR

Bačun-Družina V.1, Butorac A.1, Halec I.1 and Gjuračić K2 

1Laboratory of Biology and Microbial Genetic, Faculty of Food Technology and Biotechnology, University of Zagreb, 
P.O. Box 625, HR-10 001 Zagreb, Croatia; 2GlaxoSmithKline Research Centre Zagreb Ltd. Prilaz baruna Filipovica 29, 
10000 Zagreb, Croatia

Bacteria in a natural environment exist in a wide variety of fluctuating stress conditions. 
In the wild-type population drug resistances are continuously generated during exposure 
of bacteria to toxic compounds. Drug resistances could result from the acquisition of point 
mutations in genes that encode the drug’s molecular targets, proteins involved in drug 
inactivation or drug efflux. Growth advantage in stationary phase (GASP) is a mechanism, 
which enables bacteria to grow during the prolonged stationary phase. 
Previously we studied GASP phenomenon in mixed enterobacterial cultures of Escherichia 
coli and Salmonella enterica serovar typhimurium wild type and strains harboring either the 
resistance to nalidixic acid (NalR) or to streptomycin (StrR). Recently we found the strong GASP 
phenotype only in mixed cultures with mutated isogenic strains.

The aim of this study was to evaluate the influence of multidrug resistance on the appearance 
of GASP phenotype. The coexistence of bacteria E. coli and S. enterica, in mixed cultures, has 
been investigated. The mixtures were consisted of aged bacterial cells (10-day-old), as a 
minority culture, and of the young culture (1-day-old), which contain chromosomal encoded 
resistance to either streptomycin or nalidixic acid and valine. Our results show that the cells 
in mixed cultures of double mutant E. coli strain NalR ValR probably bear multiple useful GASP 
mutations that increase its fitness in comparison with mutants E. coli strain StrR and S. enterica 
strain StrR.
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Acanthamoeba IN CONVEYOR MOISTENING WATER

Batarilo I1, Sviben M2, Horvat-Krejči D2, Puzović M1, Šarlija D1 and Jukić I1

1Croatian Institute of Transfusion Medicine; 2National Institute of Public Health, Zagreb, Croatia

Due to the increased presence of nonfermenting bacteria in the manufacturing 
environment, microbiological sampling was performed at all sites implying water treatment 
to detect the possible sources of bacteria. Among others, sampling included water container 
for glass bottle conveyor moistening on its way to the filling site. The sample filtering on 
a membrane filtration system left dark sediment on the filter. Native preparation of the 
sediment showed a large number of regular round, oval and square (rhomboid), double-
sheathed forms. The resuspended material was cultivated in PAGE solution with the bacterium 
Escherichia coli on agar plate at room temperature. On the next day, trophozoites of 20-30 
µm in size, with characteristic hyaline thorny pseudopodia (acanthopodia) were detected 
in the native preparation. Morphologically, the organisms corresponded to the genus 
Acanthoamoeba. The free-living amoebae of the genus Acanthoamoeba are widely spread in 
nature and can cause life-threatening diseases. Fortunately, the diseases they cause (primary 
amebic meningoencephalitis, granulomatous amebic meningoencephalitis, disseminated 
granulomatous disease, amebic keratitis) are rare. The detection of Acanthoamoeba spp. in the 
water sample from the conveyor moistening container was an incidental finding that could be 
ascribed to the possible presence and survival of amebic cysts in drinking water.
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Effect of starvation and oxidative stress on the development of 
ciprofloxacin resistance

Birošová, L. and Mikulášová, M. 

Institute of Biochemistry, Nutrition and Health Protection, Slovak University of Technology, Bratislava, Slovakia 

Mutation rate of bacteria is often affected by environmental conditions. Various stress 
such starvation, oxidative or radiating stress can result in increased frequency of mutations 
leading to antibiotic resistance. In our study, we have determined effect of starvation and 
oxidative stress on the development of ciprofloxacin resistance in Salmonella typhimurium. 
We were comparing growth and frequency of mutations to ciprofloxacin resistance of S. 
typhimurium after short-term and long-term incubation in two nutritional depleted media. 
We have found out that mutation frequency to ciprofloxacin resistance has enhanced after 
incubation in both depleted media but the most significant increase was determined in 
case of short-term incubation in 10% LB broth. Oxidative stress was induced with the help 
of hydrogen peroxide. Combined effect of oxidative stress and starvation was also studied. 
Hydrogen peroxide has increased frequency mutation to ciprofloxacin resistance in all tested 
concentrations but its effect in higher concentrations together with nutritionally pour broth 
has this frequency more enhanced in comparison with its influence in commonly used 
medium.  In resistant strains originated after oxidative stress, we have found mutations on 
genes encoding gyrase subunit A. Changes in cell envelope were not determined.

This work was supported by the Slovak Grant Agency VEGA (Projects no.1/4305/07).
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Isolation and determining the number of micro-organisms in the soil 
exposed to long-term influence of oil hydrocarbons

Bobić V.

INA-OIL INDUSTRY, Research & Development Sector, Central Research Laboratory, Environmental Analysis Department, 
Croatia

Soil is the most complex part of the biosphere, characterised by firm intertwinement 
and interdependence between solid, liquid and gas phase, wide range of particle sizes 
and exceptionally complex composition. Differences in the soil composition are large 
but considering all parts of biosphere, it is the richest medium for the growth of micro-
organisms. Soil is an equally endangered ecosystem as are air and water so the penetration of 
anthropogenic, toxic and harmful chemical compounds in the soil has serious consequences 
for all domains of human activity from agriculture, drinking water supply to natural resources 
planning and management. Hydrocarbons are often the cause of environmental pollution 
and irreversible and permanent pollutions negatively affect the quality of soil, drinking water 
reserves thus having an increasing influence on research and waste management policy. 

This paper presents mixed micro-organism culture isolation procedure in the forest 
ecosystem exposed to occasional hydrocarbon spills over a longer period of time. The 
quantity of hydrocarbons in the soil was determined as well as their identification by gas 
chromatographic analysis. Microorganisms that can use hydrocarbons with different boiling 
ranges as substrate were tested.
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Efficiency of clay mineral dispersions with methylene blue to clinically 
and environmentally interesting microorganisms

Bujdakova H.1, Jurecekova J.1, Bujdak J.2

1Comenius Univerity, Department of Microbiology and Virology, Bratislava; 2Institute of Inorganic Chemistry, SAS 
Dubravskaá cesta 9,Bratislava, Slovakia

Microorganisms A. niger, Penicillium sp., C. albicans, E. coli, S. aureus are characteristic 
by increasing resistance to different agents. There is a strong demand for searching new 
alternatives for dezinfection and treatment of human, animal and plant pathogens. Presented 
work studied antimicrobial effect of photoactive organic dye, methylene blue in clay mineral 
dispersions with Nanocor and SWy-2, montmorillonites of different layer charge densities. 
Singlet oxygen formed upon visible light irradiation of methylene blue was detected by spin-
trapping method and singlet oxygen luminescence at near infrared region. Using visible light 
illumination, clay minerals with methylene blue (26 μmol/dm3) proved effect on sporulation 
of both A. niger and Penicillium sp. Clay mineral dispersions with methylene blue inhibited 
growth of C. albicans; Nanocor or SWy-2 increased efficiency of methylene blue by 10% -14% 
in comparison with dye solution. In experiments with E.coli, clay mineral Nanocor increased 
efficiency of methylene blue by 26% and clay mineral SWy-2 by 33% in comparison with 
control. S. aureus proved to be the most susceptible to an effect of Nanocor or SWy-2 increased 
efficiency of methylene blue (11 μmol/dm3) by 22-31% in comparison with control. The role 
of mineral colloids was to promote a contact between cells and photoactive methylene 
blue cations. Our results indicate new perspectives of potential implementations of natural 
materials in industrial applications.
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Bioavailability of iron to the heterotrophic marine bacterium in the 
coastal water of southern Baltic Sea

Cabaj A. and Kosakowska A.

Institute of Oceanology, Polish Academy of Sciences, Powstańców Warszawy 55, 81 – 712 Sopot, Poland

The aim of our study was to examine the dependence of growth of marine bacterium 
on the iron bioavailability in coastal water of the southern Baltic Sea.
Surface seawater was sampled every two weeks in summer 2005 and monthly in 2006. Following 
nutrients concentrations were measured: dissolved iron, nitrogen, nitrate, ammonium, 
phosphorus and phosphate. The samples of seawater were filtered through 0.2 μm membrane 
filters to remove microorganisms and particulate iron; dissolved iron concentrations varied 
from 87 to 202 nM. The seawater was enriched with glucose, ammonium chloride and 
potassium dihydrogen phosphate. In the experiments, the influence of desferrioxamine B and 
EDTA at concentrations of 0.5 and 1 μM on iron bioavailability were tested. Erythrobacter flavus 
isolated from surface coastal seawater during Nodularia spumigena bloom in 2004 was used 
as tested microorganism. Optical density was measured periodically to monitor growth of the 
bacterium.

No sufficient prove was obtained to state whether iron is a limiting factor of E. flavus growth 
in summer 2005 and in 2006. We could see only a slight dependence of growth on iron 
concentration during 2006. But, for sure, we proved that desferrioxamine B increased iron 
availability to the tested strain, whilst EDTA did not rather have any influence on the iron 
uptake.

The study was supported by the Polish State Committee for Scientific Research (grant No. 2 
PO4E 026 30, 2006-2008).
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Additive and Aw influence on Listeria  monocytogenes behaviour in  
dry-cured ham packaged both under vacuum and under MAP conditions

Comi G.1, Iacumin L.1, Manzano M.1, Giusto C.1, Osualdini M.1 and Cantoni C.2

1Dipartimento di Scienze degli Alimenti, Facoltà di Agraria, Università degli Studi di Udine, via Marangoni 97, 33100 
Udine, Italy;.2Dipartimento di Scienze e Tecnologie Veterinarie per la Sicurezza degli Alimenti, Facoltà di Medicina 
Veterinaria, Università degli Studi di Milano, via Celoria 12,  20133 Milano, Italy

The aim of the paper was to study the behaviour of L. monocytogenes in dry-cured ham 
in relation to MAP and under-vacuum at different time of storage temperature. Dry-cured ham 
was cut in pieces and inoculated with a suspension of different strains of L. monocytogenes. 
Before the packaging, the surfaces of each piece were spread with a solution of sodium lactate 
(1.5%), of sodium diacetate (1%), and of a mix solution of sodium lactate/sodium diacetate 
(1.5%/1%). A control without any added additive was also prepared. Then the samples were 
packaged under vacuum and in MAP (15% CO2/85% N2) and stored at 4°C for 60 days. At 
0, 15, 30, 45, 60 days the samples were collected in triplicate and analysed to detect the 
behaviour or the survival of L. monocytogenes. Data demonstrated that the concentration of 
L. monocytogenes decreased both in MAP and in under-vacuum packaging. The decreasing is 
independent from the added additive. It seemed that also the Aw value (0.90) of the control 
samples could reduce the concentration of L. monocytogenes on the surface of dry-cured ham. 
In all samples the concentration of L. monocytogenes could be reduced by 2 log after 60 days 
of storage at 4°C.
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Technological properties and antistaphylococcal activity of 
autochtonous isolates from Karst ewe’s cheese - a preliminary study

Čanžek Majhenič A., Trmčič A. and Rogelj I.

Department of Dairy Science, Biotechnical Faculty, University of Ljubljana, Groblje 3, 1000 Ljubljana, Slovenia

The aim of this study was the development of natural starter for Karst ewe’s cheese 
production. On the basis of previous cheese microflora analyses, 11 enterococci and 10 
lactobacilli were assessed for their technological and antistaphylococcal potential. The growth 
ability of enterococci and lactobacilli in 10 % reconstituted skim milk was monitored every 
3-h through 24-h period and was as high as 108 CFU/ml. Acid production by the screened 
strains was measured directly with a pH-meter after 6h, 12h and 24h of incubation at 37°C. 
Majority of enterococci (10/11) and half of lactobacilli were able to produce pH below 5.0. The 
clotting was scored as well. Proteolytic activity was observed with 5/11 enterococci and 1/10 
lactobacilli. The antagonistic effect of pure strains and coagulated milk extracts, respectively, 
was tested against 33 staphylococci, that were previously isolated from four different Slovene 
traditional cheeses (Karst ewe’s cheese, bovški ewe’s cheese, Mohant and Tolminc). Among 
enterococci, 8 of them successfully inhibited between 1 to 6 staphylococci where halos with 
sharp edge were formed. Lactobacilli, on the contrary, inhibited almost all staphylococci, but 
from the blurred edges of all halos it is speculated that inhibition was more likely due to acid 
formation than presence of any proteinaceous antimicrobials (bacteriocins). Using agar spot 
method, coagulated milk extracts exerted no antagonistic effect against staphylococci.
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Hypovirus CHV 1 in Croatia – basis for biological control of chestnut 
blight

Čurković Perica M. 1*, Krstin Lj.1,2, Novak-Agbaba S.3, Rigling D.4 and Krajačić M. 1

1University of Zagreb, Faculty of Science, Division of Biology, Department of Botany, Marulićev trg 9a, HR-10000 Zagreb, 
Croatia; 2University of Josip Juraj Strossmayer in Osijek, Department of Biology, Trg Ljudevita Gaja 6, HR-31000 Osijek, 
Croatia; 3Forest Research Institute Jastrebarsko, Cvjetno naselje 41, HR-10450 Jastrebarsko, Croatia; 4.WSL, Swiss 
Federal Research Institute, CH-8903 Birmensdorf, Switzerland

The chestnut blight fungus, Cryphonectria parasitica (Murr.) Barr, is mainly responsible 
for the decline of the European chestnut (Castanea sativa Mill.) in Croatia. However, C. parasitica 
is a host for naturally occurring hypovirus which causes a reduction in fungal virulence and its 
reproductive capacities, enabling a biological control of the fungal pathogen. Since recovery 
of the chestnut forests is dependent on the natural occurrence of the hypovirulent C. parasitica 
strains in chestnut populations, we determined the incidence of hypovirulence in the central 
part of the country. Seventy eight isolates of the filamentous ascomycete C. parasitica were 
collected from 2004 to 2006, from four populations (Markuševac1, Markuševac 2, Samobor, 
Sljeme). Thirty four of them had white morphology, 19 intermediate, and 25 orange. Twenty 
six isolates (21 white, 2 intermediate and 3 orange) were tested for the presence of double 
stranded RNA (dsRNA) by cellulose chromatography and electrophoresis on agarose gels. 
Hypoviral dsRNA of approximately 12.7 kb in length was detected in all the white isolates 
tested. In 4 isolates M-dsRNA was also detected. The identity of the hypoviral isolates was 
determined by reverse transcription, polymerase chain reaction of two hypoviral open reading 
frames and restriction fragment length polymorphism analysis. Restriction patterns of the 
amplified products showed little variation among the examined hypoviruses from Croatia. 
Six patterns were completely identical with that of a hypoviral isolate from a fungus collected 
in Croatia 22 years ago. Phylogenetic analysis based on the restriction patterns grouped all 
hypoviruses from Croatia to the subtype I of CHV-1.
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Effect of phytoplasmas on rooting efficiency of the periwinkle host

Čurković Perica M.

Department of Botany, Faculty of Science, University of Zagreb, Zagreb, Croatia

Recovery, as a remission of symptoms in phytoplasma-infected  plants, which may or 
may not involve elimination of the pathogen from the  host, can be induced in periwinkle 
shoots by the supplement of indole-3-butyric acid (IBA). After prolonged IBA treatment 
efficiency of  rooting was compared for healthy shoots; recovered shoots with a high titer of 
phytoplasma strains EY-C and SA-I; and recovered shoots in which upon the IBA-treatment 
HYDB phytoplasma strain was undetectable or present in a low titer. On the medium with the 
same concentration of IBA, number of rooted shoots decreased with statistical significance, 
following the trend: healthy shoots HYDB strain recovered shoots EY-C and SA-I recovered 
shoots. Furthermore, after the rooting experiment, HYDB phytoplasma was detected in all the 
tested unrooted shoots while among the rooted periwinkles only 20% were positive. These 
results correlate for the first time the presence and the titer of phytoplasmas with the efficiency 
of rooting of periwinkle host. Since auxines are phytohormones involved in the initiation and 
emergence of adventitious roots, reduced rooting efficiency may reflect the reduced levels or 
disturbed transport of auxin/auxins in phytoplasma-infected periwinkles.
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DETERMINATION OF BIOMASS OF Aspergillus flavus ATCC 26949 GROWN ON CORN 
GRAINS

Čvek D., Duraković S., Delaš F., Duraković L. and Markov K.

University of Zagreb, Faculty of Food Technology and Biotechnology, Zagreb, Croatia

Chitin is a polysaccharide (N-acetyl-D-glucosamine) that makes the basic component 
of moulds’ cell wall. Since corn grain and other cereals do not contain chitin, determination of 
chitin content can be used as a measure for biomass of moulds grown on solid substrates like 
corn and a good assay for detecting fungal contamination.
In this work the growth of microscopic filamentous moulds was followed by the “chitin method”. 
The mould Aspergillus flavus ATCC 26949 was grown on corn grains as a solid substrate, at 
temperatures 25 °C and 28 °C. Inoculation was performed by 105 and 106 spores/g corn seed 
with a water content of 35 % or 40 %.

There was an increase in the chitin content as the mold increased. The maximal biomass 
growth for this mould (93.41 mg/g dry weight) was obtained at 25 °C and on the substrate 
with 40 % water content, inoculated with 106 spores/g corn seed, after 21 days of cultivation.

The future use of the chitin assay will dependend upon improvements in sensitivity, assay 
time, simplified methodology and equipment, and development of reliable conversion factors 
for converting chitin to fungal dry weight.
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INFLUENCE OF SALT STRESS ON ENERGY METABOLISM OF Vibrio sp. DSM14379

Danevčič T., Mandić-Mulec I. and Stopar D.

University of Ljubljana, Biotechnical Faculty, Biological Centre, Department of Food Science and Technology, Chair of 
Microbiology, Večna pot 111, 1000 Ljubljana, Slovenia

Adaptation of bacterial cells to salt stress is important for bacteria living in an estuarine 
environment. In this study, Vibrio sp. DSM14379, isolated from the estuarine waters in the 
Northern Adriatic Sea, was grown aerobically in a peptone-yeast extract medium with different 
salt concentrations (0.3-10 % (w/v) NaCl). The growth rate, dehydrogenase activity, respiration 
rate, glycolysis, ATP level, and reduction rate of the spin label Tempon were measured at 
different salinities. Tempon’s highest reduction rate was obtained at an optimal salinity for 
growth (3 % NaCl). The respiration rate, ATP level and dehydrogenase activity were higher at 
both salt extremes (i.e. 0.3 and 10 % NaCl) in comparison to the optimal salinity. At the same 
time, the overall flux through glycolysis increased with increasing salinity. The results suggest 
that bacteria spend more energy for maintenance than for growth at extreme salinities. When 
cells were washed and resuspended in a buffer solution with increased or decreased salt 
concentration, they adjusted their reduction kinetics of the spin label Tempon to the new 
environmental conditions within less than 5 min. On the other hand, cell respiration rate and 
dehydrogenase activity were adjusted more slowly.
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ENVIRONMENTAL FACTORS INFLUENCE PIGMENTATION OF Vibrio sp. DSM14379

Danevčič T., Starič N., Mandić-Mulec I. and Stopar D.

University of Ljubljana, Biotechnical Faculty, Biological Centre, Department of Food Science and Technology, Chair of 
Microbiology, Večna pot 111, 1000 Ljubljana, Slovenia

Many bacterial secondary metabolites exhibit antibiotic activity. Their production is 
sometimes linked to the presence of pigments. For example, prodigiosins are known to have 
the potential for antibacterial, cytotoxic and immunosuppressive activities. In this study, red 
pigmented bacterium Vibrio sp. DSM14379, isolated from the estuarine waters in the Northern 
Adriatic Sea, was used to study the effect of different environmental factors on bacterial 
pigmentation and pigment bioactivity. Vibrio sp. was grown aerobically in peptone-yeast 
extract medium at different salinities (0.5-10 % NaCl) and at different temperatures (15-43 °C). 
In addition, Vibrio sp. was grown in a mineral medium with different glucose concentrations 
(1-50 g/L). The red pigment was extracted from bacterial cells with acetone and analysed 
spectrophotometrically. The results suggest that salt, temperature and concentration of 
glucose influenced pigment synthesis. The highest pigment production was obtained at 3 
% NaCl, 28 °C and 5 g/L glucose. Antimicrobial activity of the pigment was tested on several 
bacterial strains. In addition we have produced a non-pigmented mutant of Vibrio sp., which 
did not show antimicrobial activity. The results suggest that there is a link between pigment 
production and antimicrobial activity of Vibrio sp.
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Induced cross-protection responses against Cr(III) and Fe(III) ions in 
Saccharomyces cerevisiae

Ekert M., Fujs Š. and Raspor P.

Department of Food Science and Technology, Biotechnical Faculty, University of Ljubljana, Ljubljana, Slovenia

The model organism Saccharomyces cerevisiae was exposed to iron and chromium 
whereby cross-protection mechanism was examined. Both metals are essential in low 
concentration but can be toxic if present in higher concentrations. Induction of possible cross-
protection responses was performed with the yeast pre-treatment at the start of cultivation with 
low concentrations of Fe(III) or Cr(III) ions, which slightly inhibit the growth and the subsequent 
exposure to sub-lethal concentrations of Fe(III) or Cr(III) ions in the mid-exponential phase. 
No cross-protection was found if yeasts were pre-treated with 0.1 mM Cr(III) and subsequent 
exposure to 2.5 mM Fe(III) ions took place. If pre-treated with 0.1 mM Fe(III) Saccharomyces 
cerevisiae conferred protection to subsequent challenges with a sub-lethal concentration of 
2.5 mM Cr(III) ions resulting in higher biomass formation and higher relative cell viability in 
comparison to cells without pre-treatment. It was shown that iron pre-treatment protected 
the cells against later chromium related stress via cross-protection mechanism.
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Virulence of different Legionella species in A/J mice

Gobin I., Šantić M., Selenić K., Sarec M., Susa M., and Dorić M.

Department of Microbiology and Parasitology, University of Rijeka, Brace Branchetta 20, Rijeka, Croatia

Legionellae are environmental organisms that can cause disease in humans. The 
clinical manifestation of legionella infection range from the flu like symptoms to potentally 
fatal pneumonia and multisystem disease. Legionella pneumophila is the predominant 
cause of Legionnaires’ disease in the United States and Europe in contrast to L. longbeachae 
which is the leading cause of the legionelosis in Australia. L. micdadei cause disease in 
immunocompromised people while L. steigerwaltii is not pathogen to humans. To determine 
the differences in virulence of those four Legionella strains, A/J mice were intratracheally 
inoculated. At different time points after infection (2, 24, 48 and 72 hours) mice were sacrificed, 
and the lungs were removed and proceed for determination of cfu (colony forming units). Our 
results showed the dramatic difference in mortality rate in A/J mice between those four strains. 
For L. longbeachae LD 50 was 104 cfu in comparison to L. pnemophila infection with LD 50 of 
108 cfu. For L. micdadei LD 50 was 108 cfu while all mice infected with L. steigerwaltii survived 
infection.  We conclude that L. longbeachae serogroup 1 causes a more severe infection in A/J 
mice compared to other legionella strains.
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ANTIMICROBIAL SUSCEPTIBILITY OF Bacillus cereus STRAINS ISOLATED FROM 
CLINICAL AND FOOD SAMPLES

Godič Torkar K.

University of Ljubljana, Biotechnical Faculty, Zootechnical Department, Laboratory for Dairying, Groblje 3, SI-1230 
Domžale, Slovenia

The antimicrobial susceptibility of 30 clinical and 30 food Bacillus cereus isolates was 
estimated. All tested strains were susceptible to streptomycin and gentamycin, 90% of them 
to clindamycin and vancomycin, and 67 % strains to erythromycin. All isolates were resistant 
to oxacillin, amoxicillin with clavulanic acid, ampicillin, cefotaxime, cefotaxime with clavulanic 
acid and penicillin. The MIC values, estimated by E-tests, were for ampicillin in the range from 
48 μg/ml to up to 256 μg/ml (MIC50 and MIC90 = >256 μg/ml), for gentamycin between 0.19 
μg/ml and 1.5 μg/ml (MIC50 = 0.50 μg/ml, MIC90 = 0.75 μg/ml), for clindamycin between 0.125 
and 1.0 μg/ml (MIC50 = 0.50 μg/ml, MIC90= 0.75 μg/ml), for erythromycin from 0.047 μg/ml to 
4.0 μg/ml (MIC50 = 0.064 μg/ml, MIC90= 2.0 μg/ml) and for vancomycin in the range between 
1.5 μg/ml and 16 μg/ml (MIC50 = 3 μg/ml, MIC90 = 4.0 μg/ml). The MICs from 4.6 mg/ml to 
18.75 mg/ml were observed for penicillin using microplate dilution method. There were no 
statistically significant differences in susceptibility between clinical and food isolates. Using 
cefinase test about 50 % and 64 % of Bacillus cereus isolates produced inducible penicillinases 
and cephalosporinases, respectively. On the other hand the E-test with imipinem/imipenem 
EDTA detected the presence of metallo-beta-lactamases in 100 % of tested strains.
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THE PRESENCE OF AIRBORNE MOLDS IN PIG NURSERY UNITS

Hađina S.1, Pinter Lj.1 and Vučemilo M.2

1Department of Microbiology and Infectious Diseases with Clinic; 2Department of Animal Hygiene, Environment and 
Ethology, Faculty of Veterinary Medicine,University of Zagreb, Heinzelova 55, 10000 Zagreb, Croatia

Air quality is identified as very important health factor in intensive pig production. 
Exposure to high levels of airborne fungi, their cell walls components ((1→3)-β-D glucans), 
spores or mycotoxins can lead to malfunction of immune system and exacerbation of allergies, 
asthma and mycotoxicosis. The aim of this study was to determine the presence of airborne 
molds in three pig nursery units within one year. Furthermore, the intention was to elucidate 
possible correlation between molds and environmental parameters. The air was sampled using 
SAS-100TM. After the sampling, Petri dishes with Saboraud-maltose agar were incubated at 22 
ºC within 5 days. The number of molds was expressed as CFU/m3. From the environmental 
parameters temperature, relative humidity, air velocity, ammonia and carbon dioxide in the 
units were measured. The number of airborne molds varied from minimum values of 1 CFU/m3 

to maximum values of 9 x 103 CFU/m3 within a year. Average values of molds were the lowest in 
the summer (0.5 x 103 CFU/m3) and peaked in the fall (1.6 x 103 CFU/m3). There was no statistically 
significant differences in mold concentrations between seasons (p>0.05). Furthermore, from 
the environmental parameters only statistically significant positive correlation (p=0.037) 
between ammonia and mold count was observed. Most common isolated genera were: 
Aspergillus sp. and Penicillium sp. The level of airborne molds during the whole year did not 
exceed values suggested as a health hazard for farm workers.
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Biofilm and response to oxidative stress in Plesiomonas shigelloides and  
Vibrio cholerae non-01 after effect of carbon dioxide

Hoštacká A. and Čižnár I.

Slovak Medical University, Bratislava, Slovak Republic

P. shigelloides belongs to the group of a ,,new,, emerging pathogens. This bacterium can 
be isolated from an aquatic environment as well as from humans and different animals, too. 
It is most commonly associated with gastroenteritis and with various types of extraintestinal 
infections. Similarly, V. cholerae non-01 serotypes are bacteria mainly of aquatic environments 
and have been associated with cholera – like diseases and some extraintestinal infections in 
humans.  Both bacterial species are often found in a biofilm structure on a various surfaces. 
Cells in some parts of biofilm may be confronted with reduced oxygen level that could affect 
biofilm production. 
Biofilm and response to oxidative stress of three environmental P. shigelloides and V. cholerae 
non-01 strains were examined after incubation in atmosphere of carbon dioxide (5, 10, 20 %). 

Quantitative biofilm formation was checked in a microtiter plate assay. The absorbance of 
eluted dye (crystal violet) from bound cells indicated relative concentrations of bacteria in the 
biofilm. Response to oxidative stress evoked by hydrogen peroxide was determined as a zone 
of inhibited bacterial growth. 

Carbon dioxide did not change or in the majority of cases only weakly suppressed biofilm 
formation in V. cholerae non-01 (to 96.2 – 99.5% of the control values) as well as in P. shigelloides 
(to 93.1 – 99.4% of the control values). Higher decrease (to 87%) was found only in one P. 
shigelloides strain. Carbon dioxide only slightly affected response to oxidative stress. Weak 
increase in resistance to hydrogen peroxide was observed in V. cholerae, to the contrary, gentle 
decrease in resistance was found in the majority of cases in P. shigelloides.

Carbon dioxide at the tested concentrations only weakly affected production of biofilm and 
response to oxidative stress in P. shigelloides and V. cholerae non-01 strains.

This work was supported by Agency  for science and research of the Slovak Republic under 
the project – Newly emerging pathogens – vibrios. Study of virulence and possible active 
immunomodulative prevention APVV0032-06  and by EU Centre of  Excellence in Environmental 
Health, work package 4 – New emerging and rare pathogens.
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Increased glutathione content in yeast Saccharomyces cerevisiae exposed to 
NaCl

Jamnik P., Medved P. and Raspor P.

Food Science and Technology Department, Chair of Biotechnology, Biotechnical Faculty, University of Ljubljana, 
Ljubljana, Slovenia

Glutathione is one of the major antioxidant molecules of cells and is thought to play a 
vital role in buffering the cell against reactive oxygen species and toxic electrophiles. Since an 
overlap between osmotic and oxidative stress response is already known, the aim of the work 
was to determine the role of glutathione in yeast stress response to NaCl. Yeast Saccharomyces 
cerevisiae ZIM 2155 was exposed to NaCl in concentration of 1-8% (w/v). Measuring cell 
cultivability showed a significant decrease appeared in cells exposed to 5-8% NaCl for 1h. 
Cultivable cells were about 50 % of control. Increased production of reactive oxygen species in 
cells exposed to 6, 7 and 8% NaCl for 1 h (1.3-fold, 1.9-fold and 2.8-fold increase, respectively) 
led to elevated glutathione content in reduced form (119.1 %, 122.6 %, 141.5 %, respectively). 
Two hours from NaCl addition intracellular oxidant level was slightly elevated compared to 1-h 
exposure, while glutathione content in reduced form was almost the same. We demonstrated 
that glutathione plays an important role in yeast stress response to NaCl.
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The effect of Rhizobia, Azotobacter and actinomycetes on the early growth 
of alfalfa and red clover

Jarak M.1, Đuric S.1 and Colo J.2

1Faculty of Agriculture, University of Novi Sad, Serbia; 2Faculty of Agriculture, University of Sarajevo, Sarajevo, Bosnia 
and Herzegovina 

Numerous microorganisms produce biotic substances and vitamins which influence 
the growth of plants. Rhizobia and azotobacter produce thiamin, riboflavine, vitamins etc.; 
actinomycetes produce different antibiotics, while some produce vitamins and auxin .The 
research consisted of investigating the effect of rhizobia , azotobacter and actinomycetes, 
both individually and combined, on the emergence of alfalfa and red clover, as well as on the 
growth of the plants in the first 30 days. There were  following variants: 1. control – without 
inoculation; 2. rhizobia (R. meliloti and R. leguminosarum bv. trifolii) ; 3. Azotobacter chroococcum; 
4. Actinomyces sp.; 4. rhizobia + Azotobacter chroococcum, 5. rhizobia + Actinomyces sp.; 
6. Azotobacter chroococcum + Actinomyces sp.; 7. Rhizobia + Azotobacter chroococcum + 
Actinomyces sp. With individual inoculation, the best result in terms of emergence was 
achieved with rhizobia.With combined inoculation, the results were different for alfalfa and red 
clover.With alfalfa, the best result was achieved when all three types of microoganisms were 
combined. With red clover, the best result was achieved when rhizobia and actinomycetes 
were combined. Considering the growth and development of the plants, the best result with 
alfalfa was achieved when rhizobia was applied. The best result with red clover was achieved 
by the application of rhizobia and actinomycetes combined.
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Isolation and Structure Elucidation of [Ile5, Asp7]Biopeptin, a Novel 
Algicide from Dietzia maris SY-2 against Cochlodinium polykrikoides

Jeong S-Y.,1 Kim M-J.,2 Park S-Y.,1 Ryu E-Y.2 and Lee S-J.2 

1Korea Bio-IT Foundry Center, Pusan National University, Busan, Korea; 2Dept. of Biological Sciences, Pusan National 
University, Busan, Korea

In recent years, HABs have frequently occurred in coastal waters. The dinoflagellate, 
Cochlodinium polykrikoides is one of the most frequently appearing harmful species in Korea. 
We isolated a marine bacterium which had potent algicidal effects on HAB species. This strain 
was an aerobic, gram-positive, rod-like, non-motile, catalase-positive, oxidase-negative, and 
non-spore-forming strain. This strain exhibited the highest level of 16S rDNA similarity to Dietzia 
maris. Thus we designated this strain as D. maris SY-2. Bioassay-guided purification of algicidal 
compound was conducted by determining the algicidal activity against C. polykrikoides. 
The organic layer was concentrated, and the residual aqueous suspension was subjected to 
ODS column. The final purification was achieved by HPLC to yield [Ile5, Asp7]biopeptin as a 
colorless amorphous powder. Its structure was elucidated by extensive 2D NMR techniques 
and FAB-MS analysis. [Ile5, Asp7]biopeptin showed algicidal activity against C. polykrikoides 
with LC50 of 6.2 µg/ml. Especially, [Ile5, Asp7]biopeptin showed significant algicidal activities 
against dinoflagellates and raphidophytes. However, [Ile5, Asp7]biopeptin showed no growth 
inhibition on eukaryotic green algae, bacteria, and yeast, although three cyanobacteria 
including Microcystis aeruginosa NIES-298 seem to be weakly inhibited. Therefore, [Ile5, 
Asp7]biopeptin seems to be a promising lead compound of algicides that do not show severe 
influence on the ecosystem.
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The potential for methanogenesis of Ljubljana marsh upland soil upon 
flooding

Jerman V.1, Mandić-Mulec I.1 and Frenze P.l,2

1Department of food science and technology, University of Ljubljana, Ljubljana, Slovenia; 2Max Planck Institute for 
terrestrial microbiology, Marburg, Germany

Ljubljana marsh is a 16’000-ha fen area in central Slovenia (45°58´N, 14°28´E). Like the 
majority of wetlands in Europe, it has been for centuries subjected to reclamation strategies. 
Becoming a part of the Natura 2000 network, plans for its restoration intend closing the drainage 
system and raising water table levels. Such a change in hydrology will cause anoxic conditions 
in the soil, resulting in anaerobic microbial degradation of stored carbon that can consequently 
make mires a source of greenhouse gases. We examined the upper layer of Ljubljana marsh soil, 
focusing on microbial processes that would predominate in water-saturated conditions. We 
studied methane and carbon dioxide production, iron reduction, methanogenic substrates, 
and the respective microbial populations in soil slurries incubated anoxically for four months. 
Iron reduction was the dominating terminal process, while methanogenesis occurred only 
after prolonged anoxic incubation. The number of methanogenic archaea appeared to be low 
and archaeal 16S rDNA gene sequences from original soil were represented exclusively by non-
methanogenic Crenarchaea. On the other hand, a high diversity of iron reducing Geobacteraceae 
was recovered. In methanogenic samples, 60 to 100 % of methane was produced from acetate. 
In accordance, about 90% of methanogenic Archaea revealed by phylogenetic analysis of 
the mcrA gene belonged to the acetoclastic genus Methanosarcina. Our results suggest that 
while seasonal water table fluctuations will be allowed, the oxidation-reduction cycle of iron 
is expected to continue, thus limiting methane production and emission.
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Anthropogenic influence on bacterial population of Una river in Bihać 
area

Jukić H.1 and Duraković S.2

1Biotechnical Faculty, University of Bihać, Kulina bana 2, 77000 Bihać, Bosnia and Herzegovina; 2Faculty of Food 
Technology and Biotechnology, University of Zagreb, Pierottijeva 6, 10000 Zagreb, Croatia

Problems of environmental pollution which are the result of anthropogenic influence 
are more and more emphasized, as in developed countries, so in developing countries. 
Anthropogenic influence of Bihać to bacterial population in waters of Una river has been 
investigated regarding the number and type of bacteria which enter the water from the city 
wastewaters, and the influence on the change of physical and chemical characteristics of water 
quality. The research of indicators of fecal contamination has been carried out regarding water 
temperature, waterflow and water level in two different hydrological and weather periods 
(autumn-winter; spring-summer). The indicators of fecal contamination can be found as usual 
microflora almost exclusively or predominantly in human fecal matter, in such numbers that 
they can be traced even in low concentrations. The maximum concentration of indicator 
bacteria (fecal coliforms, streptococci of fecal origin) has been measured during rain period 
and snow melting period. The results show that the overall influence on the water quality does 
not imply a potential health risk to recreational consumers of Una river located downstream, 
and also to a greater number of local people who depend on private water supply systems, 
but indicate to a necessary need for monitoring of this ecosystem.
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Comparison of Yeast Extract Agar and R2A agar for enumeration of 
heterotrophic bacteria from two Croatian rivers

Kapetanović D.1, Dragun Z.2, Valić D.1, Teskeredžić Z.1 and Teskeredžić E.1

Ruđer Bošković Institute, Division for Marine and Environmental Research: 1.Laboratory for Research and Development 
of Aquaculture; 2.Laboratory for Biological Effects of Metals, Zagreb, Croatia

Microbial community represents a fundamental part in aquatic ecosystem. Heterotrophic 
bacteria play an important role in the process of organic mater decomposition in river 
ecosystems. This parameter is closely related to the degree of eutrophication. The ability of 
two media, Yeast extract agar according to EN ISO 6222:1999 and R2A agar (Merck), for reliable 
enumeration of heterotrophic bacteria from river water was compared. A total of 56water 
samples were collected from two different streams in Croatia. Krka River is representative of 
aquatic ecosystem for the Adriatic river basin, whereas Sava River belongs to the Black Sea river 
basin. The water samples were collected into sterilized 500 ml plastic bottles, and delivered to 
the laboratory in cooled insulated containers. To ensure countable levels of microorganisms, 
all samples were taken before any disinfections step. Within 9 h of collection, samples were 
analyzed by spread plate method for heterotrophic counts. The samples were serially diluted 
with Ringer solution pH 6.0 (Pliva). Heterotrophic counts were determined on YEA and R2A 
agar in parallel, prepared according to manufacturer instructions. Each sample was plated in 
duplicate onto both media types. The plates were incubated at 35 °C for 24 h and 22 °C for 3-5 
days. For each medium, counts on different media were statistically analyzed using software 
package Sigma Stat. Results from this study indicate that R2A agar gave somewhat higher 
counts than YEA agar by spread plate method. Both media were found to be in strong positive 
correlation, not statistically different.

The present work was funded by the Public Institution Krka National Park and EU Frame-
work 6 project: Sava River Basin: Sustainable Use, Management and Protection of Resources 
(contract no.INCO-CT-2004-509160).
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AN INVESTIGATION ON GROWTH OF SOME FOODBORNE YEASTS EXPOSED TO 
DIFFERENT ENVIRONMENTAL CONDITIONS

Karasu-Yalcin S., Senses-Ergul S. and Yesim Ozbas Z.

Hacettepe University, Faculty of Engineering, Food Engineering Department, Beytepe 06532, Ankara, Turkey

Yeasts mostly cause spoilage in products such as fruits and soft drinks, alcoholic 
beverages and high-sugar and/or high-acidity products. In foods which are susceptible to 
deterioration by yeasts, spoilage can be prevented by using the combination of intrinsic 
and extrinsic factors. In this study, the growth abilities of 65 yeast strains originating from 
sugar containing foods in response to different environmental conditions were investigated. 
Effects of pH, temperature, aw, and CO2 level on growth of yeasts were tested. Effect of aw was 
investigated in media containing different concentrations of glucose or NaCl (aw: 0.79-0.99). 
Effect of temperature on growth was determined between 4-37oC and pH between 2.5-7.0. 
The effect of two different concentrations (5% and 20%) of CO2 was also tested. For all of the 
strains, inhibition effect was observed at reduced aw levels. No growth was observed at 70% 
glucose level (aw = 0.79) and only eight of the tested yeast strains were able to grow at 20% 
NaCl level (aw = 0.87). Most of the strains were able to grow at both 4ºC and 37ºC. While 24 of 
the tested yeast strains were not able to grow at pH 2.5, only one strain could not grow at pH 
4.5 and 7.0. All of the strains were able to grow at both tested CO2 levels. Providing data about 
the factors affecting growth of the foodborne yeasts, this research may give new approaches 
for taking precautions for food spoilage caused by different yeast species.
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Characterization of Marine Bacteria Controlling Harmful Algal 
Blooms (HABs)

Kim M-J.,1 Jeong S-Y.,2 Ryu E-Y.,1 Kim M.1 and Lee S-J.1

1Dept. of Microbiology, Pusan National University, Busan, Korea ; 2Korea Bio-IT Foundry Center, Pusan National 
University, Busan, Korea 

To control harmful algal blooms (HABs), seven algicidal bacteria against Cochlodinium 
polykrikoides were screened and isolated from seawater during the declining period of C. 
polykrikoides red tide. For the identification of the isolated strains, morphological, cultural and 
biochemical properties were examined. To confirm the identification, 16S rDNA was sequenced. 
As the results, the sequences showed 99% homology, then three of them were identified 
to Micrococcus sp. and two of them were identified to Bacillus atrophaeus. The others were 
identified to Janibacter sp. and Dietzia sp. It is the first report to describe Bacillus atrophaeus, 
Janibacter sp. and Dietzia sp. having algicidal activity. One of Micrococcus sp. showed the highest 
algicidal activity against C. polykrikoides and the isolate was named as Micrococcus sp. SY-13. 
The algicidal compound was purified by solvent extraction, ODS column and HPLC. Then, the 
structure of the algicidal compound was analyzed. The optimal condition of the production 
of algicide was 25ºC, pH 8 and NaCl 3% in Marine Broth. The stability of the substance was 
tested at various pH and temperature. When the algicidal substance produced by Micrococcus 
sp. SY-13 was applied to algal culture, C. polykrikoides was inhibited above 90% within 6 hrs. 
The algicidal compounds had algicidal activity to inhibit other red-tide microalgae, too. These 
results imply that the algicidal bacteria could play an important role in controlling HABs.
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Genotoxicity and mutagenicity of tryptophol from Candida albicans

Kosalec I.1, Kopjar N.2, Ramić S.3, Bačun-Družina V.4 and Pepeljnjak S.1

1Department of Microbiology, Faculty of Pharmacy and Biochemistry University of Zagreb, Schrottova 39, HR-10000 
Zagreb, Croatia; 2Institute of Medicinal Research and Occupational Health, Zagreb, Croatia; 3University Hospital for 
Tumors, Zagreb, Croatia; 4Faculty fof Food Technology and Biotechnology, Zagreb, Croatia

Tryptophol (3-indoleethanol) is a low-molecular-weight aromatic alcohol produced 
by various fungi, including opportunistic Candida species and Trypanosoma sp. parasite.  It 
can be found in beverages such as beer, wine as well as in olive oil. The aim of this study 
was to explore the mutagenicity and genotoxicity of tryptophol in vitro. Genotoxic effects 
were studied on epithelial cell lines (A549, Hep G-2, CHO), monocyte cell line (THP-1) and 
human peripheral blood lymphocytes (LPB). Furthermore, mutagenic effect was tested on 
Salmonella enterica serovar Typhimurium TA98 and TA100 without S9 fraction using Ames test. 
Sub-cytotoxic concentrations of tryptophol (0.25 to 2 mM) caused significant dose-depended 
changes in tail length, percent of DNA and tail moment of LPB. The concentration of 2 mM 
demonstrated cell-line depended genotoxic effect. A549 cell line was the most sensitive while 
CHO cell line has been unchanged at the same concentration. No mutagenic effect was found 
using Ames assay at maximum concentration of 1.6 mg/plate. Our study showed that sub-
cytotoxic concentrations of tryptophol cause genotoxic but not mutagenic effects.
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TECRA® UniqueTM Salmonella Test for rapid detection of Salmonella:

a comparison between the classical reference method (HR EN ISO 6579: 
2002 – Microbiology of food and animal feeding stuffs – Horizontal 
method for the detection of Salmonella spp.) and an alternative rapid 

method for the detection of Salmonella in food and feed samples

Krajina H., Svoboda Vuković D., Škrivanko M. and Balić D.

Laboratory of  the Veterinary Public Health, Croatian Veterinary Institute, Vinkovci, Croatia

The TECRA® UniqueTM Salmonella test uses the principle of immunoenrichment to 
allow rapid detection of Salmonellae in food and feed.  A study was undertaken to validate 
the TECRA® UniqueTM SalmonellaTest by comparison to the reference method (HR EN ISO 
6579: 2002 – Microbiology of food and animal feeding stuffs – Horizontal method for the 
detection of Salmonella spp.). Sixty samples representing 5 different sample types - fresh 
meat, eggs, manufactured feeding stuffs, fish meal and proficiency tests samples (FAPAS, 
Instituto Zooprofilactio Teramo, Italy). Ten of the samples found to be presumptive positive 
by TECRA® UniqueTM Salmonella test were confirmed as positive by a reference method. No 
false negatives were observed with the rapid-detection method. The results according to 
the Salmonella reference method are available after 2- 4 days, while using a rapid alternative 
method, results could be achieved after 22 hours. Results have shown that TECRA® UniqueTM 
Salmonella test is not only convenient and easy to use, but also highly specific and sensitive 
and could be successfully used to detect Salmonella in food and food-related samples.
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Adhesion of Aeromonas sp. strains isolated from water distribution 
system

Kregiel D. and Rygala A.

Institute of Fermentation Technology and Microbiology, Technical University of Lodz, Poland

Aeromonas is a genus of bacteria that is present in all types of water worldwide.Their 
growth is associated with the accumulation of biofilm on internal surfaces and is influenced 
by water temperature and the availability of organic carbon. Aeromonas sp. rods have been 
isolated from supplies of potable water and air-conditioning and industrial cooling systems, 
like Legionella sp. These bacteria belong to opportunistic pathogens cause gastroenteritidis 
in people with compromised immune systems. They can produce enterotoxins, hemolysins, 
cytotoxins, potentially acting as virulence factors. 
The occurrence of Aeromonas sp. in water distribution system was studied systematically over 
a one year period. The source of tap water was treated groundwater without chlorination. 
This water showed low Aeromonas counts (usually less than 10 cfu/100 ml) in cold, winter 
months. Maximal number of aeromonads in distribution system occurred in summer when 
the temperature of water could excess 14oC. Identification of presumptive Aeromonas sp. 
colonies by API 20 NE revealed that most of the isolates belong to Aeromonas hydrophila. 
Hemolysin production was observed in all strains. The isolates of Aeromonas sp. showed 
ability to adhesion onto PVC surfaces, therefore they showed a potential for regrowth and 
contamination of drinking-water distribution systems.
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The Rumen protozoa as part of rumen ecosystem and their number at 
different bean meal feeding ratio in cattle

Latal O.1, Pozdisek J.2, Stybnarová M.1 and Pechova A.3

1Agroresearch Rapotin Ltd., Vyzkumniku 267, 788 13, Vikyrovice, Czech Rebublic; 2Research Institute for Cattle Breeding, 
Ltd., Vyzkumniku 267, 788 13, Vikyrovice, CZ; 3University of Veterinary and Pharmaceutical Sciences Brno, Palackeho 
1/3, 612 42, Brno, Czech Republic

The aim of this work was to assess possible influence of different rates of bean meal in 
feeding rations of cattle on total number of rumen Protozoa and family Isotrichidae. Feeding 
trial with different percentage of bean in ration’s dry matter (5.7 – 44.2 %) was carried out 
on 11 heifers (live weight: 245 – 355 kg) in the Research Institute for Cattle Breeding, Ltd. 
Rapotin in December 2006. Rumen fluids were removed from heifers 3.5 hours after feeding.  
The Protozoa were preserved in methanal, coloured by methylene blue and counted in Fuchs-
Rosenthal counting chamber under microscope (according to method of VFU Brno and 
Dehority, 1993). Number of Protozoa for 5.7% rate of bean in feeding ration’s dry matter ranged 
from 320,000 to 460,000/ml, family Isotrichidae from 68,000 to 115,000/ml by pH 6.44 – 6.56. It 
occurred rapid increase of Protozoa’s number by higher rates of bean (44.9 %); it amounted up 
to 2,000,000/ml, family Isotrichidae 320,000/ml. Value of pH simultaneously went up on 6.68 
– 6.71. It was found correlation between percentage of bean and number of Protozoa (r = + 
0.95) and softly negative correlation between percentage of bean and pH (r = -0.65). Higher 
rates of bean meal in feeding rations have positive effect on number of Protozoa in rumen 
and it does not come to decrease pH owing to optimal degradability so much. Too high rates 
of bean in feeding rations could lead to inhibition of rumen Protozoa. Project is supported by 
MSMT LA 332 and NAZV QF 3070.
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PATULIN PRODUCTION BY Penicillium expansum ZMPBF 565 IN APPLE JUICE

Markov K., Duraković S., Delaš F., Duraković L. and Čvek D.

University of Zagreb, Faculty of Food Science and Biotechnology, Zagreb, Croatia

The aim of this study was to investigate patulin biosynthesis during the growth of 
mould Penicillium expansum ZMPBF 565 in liquid media (apple juice).
Experiments were carried out in a stationary culture and on shaker at incubation 
temperature of 18 oC, for 9, 12 and 15 days. At each time point mycelial dry weights were 
determined gravimetrically in a liquid media and the concentrations of patulin was measured 
fluorodensitometrically using a Camag TLC Scanner. The greatest amount of biomass was 
obtained in experiments on shaker, but the concentration of patulin was lowered.

In stationary culture the highest increase in biomass growth was found after 15 days. The 
patulin accumulation started 9 days after inoculation, and the maximum concentration was 
reached 15 days. During the growth of mould Penicillium expansum ZMPBF 565 on shaker the 
biomass synthesis was increased, but the patulin synthesis decreased. The maximal biomass 
obtained on shaker was reached 9 days after inoculation, while the highest concentration of 
patulin was found after 15 days.
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Refrigerated storage of pork cutlet: monitoring and molecular 
identification of food spoiling Pseudomonas spp.

Marta D.1, Horvath K.2, Belak A.1, Andrassy E.3, Farkas J.2,3 and Maraz A.1

1Department of Microbiology and Biotechnology, Faculty of Food Science, Corvinus University of Budapest, H-1118 
Budapest Somloi ut 14-16., Hungary; 2Department of Refrigeration and Livestock Products’ Technology, Faculty of 
Food Science, Corvinus University of Budapest, H-1118 Budapest Menesi ut 43-45., Hungary; 3Central Food Research 
Institute, Department of Microbiology, H-1022 Budapest Herman Otto ut 15., Hungary

The purpose of this study was monitoring the changes of microbiota and detection, 
isolation and identification of dominant bacterial species during refrigerated aerobic storage 
of pork cutlet. As we may expect the growth and dominance of the psychrophilic Pseudomonas 
spp. happen. We determined the cell concentrations of Pseudomonas beside the aerobic total 
count by sampling during storage. The growth curves of total bacteria and Pseudomonas were 
estimated by curve-fitting of the colony counts with the application of the DMfit programme 
package of the ComBase softwares developed by J. Baranyi. As the consequence of the 
development in molecular taxonomy the phylogenetic study and reclassification of the genus 
Pseudomonas have been undergone a big progress. Among the food borne pseudomonas P. 
aeruginosa and P. fluorescens have distinguished role in food and water hygiene but the typical 
food spoiling pseudomonas are hardly studied and characterized. Molecular techniques 
and the availability of the 16S rRNA databank opened a gate for the exact identification and 
molecular characterization of food borne pseudomonas. We optimized and used RAPD-PCR 
that provided the possibility for molecular typing of our presumed Pseudomonas isolates. 
After cluster analysis we chose the representative strains from great similarity groups. As the 
next step we tested the applicability of Pseudomonas specific primer pairs and identified the 
isolates at species level on the basis of 16S rRNA sequence.
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The TolC protein of the soil bacteria Sinorhizobium meliloti is crucial for the 
establishment of symbiosis with Medicago sativa

Cosme A.M.1, Sharypova L.A.2, Becker A.2 and Moreira L.M.1

1IBB, Institute for Biotechnology and Bioengineering, IST, Lisbon, Portugal; 2Lehrstuhl für Genetik, Fakultät für Biologie, 
Bielefeld Universität, Bielefeld, Germany 

The soil bacterium Sinorhizobium meliloti can establish a symbiotic interaction with 
the leguminous plant Medicago sativa, wherein the bacteria fix nitrogen inside the plant roots 
in specialized organs called nodules. In the absence of the exopolysaccharide succinoglycan 
(EPSI), galactoglucan (EPS II) may promote infection of the host plant. Its biosynthesis is 
directed by the exp gene cluster, and one of these genes, encoding ExpE1, is essential for 
EPS II production. ExpE1 is a calcium-binding protein secreted to the medium by the ABC 
transporter ExpD1/ExpD2. The gene encoding the outer membrane protein of this transporter 
was identified as being tolC (ORF Y02082). The disruption of this gene led to the Fix- phenotype 
in Medicago, and complementation in trans restored nitrogen fixation. This mutant shows 
increased sensibility to antimicrobial agents, including several plant-derived chemicals such 
as berberine and genistein. The protein TolC is implicated in the secretion of ExpE1 and the 
endoglycanase ExsH, since no ExpE1 and only a small amount of ExsH are detected in the 
culture supernatant. When grown in GMS or MOPS medium, the tolC mutant is unable to 
produce both EPS I and EPS II, respectively.
Further work is being carried on to assess the exact role of TolC in the symbiosis.
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Is Acinetobacter baylyi capable of genetic transformation?

Message B.1, Al Jouda M.1, Tepfer D.1 and Čurković Perica M.2

1INRA, Physicochimie et Ecotoxicologie des Sols d\’Agrosystèmes contaminés, Lab. de Biologie de la Rhizosphere, 
France; 2University of Zagreb, Faculty of Science, Division of Biology, Department of Botany, Zagreb, Croatia

Acinetobacter baylyi, strain BD413 (ADP1), is a soil bacterium capable of importing DNA 
from its environment and using the biological information it encodes. This laboratory strain is 
commonly used to study the movement of naked DNA into the biosphere. Is it also capable of 
exporting DNA, like Agrobacterium, to other organisms?
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Identification of bacteria isolated from high-altitude environment

Olejníková P., Smolinská M., Hudecová D. and Varečka L. 

Departement of Biochemistry and mikrobiology, Institute of Biochemistry, Nutrition and Health Protection, Slovak 
University of Technology, Bratislava, Slovakia 

Microorganisms inhabiting environmental nutrient-poor niches are often producers 
of many important hydrolytic enzymes and secondary metabolites with significant 
biological activities. In this work we studied microorganisms isolated from freshly obtained 
soil from Himalaya (Nepal, altitude 5 200 m). Microorganisms were isolated under aseptic 
conditions which prevented the contamination by air-borne microorganisms. We isolated 4 
bacterial isolates and also Eukarya. The best growth of all bacterial isolates was observed on 
carbohydrate substrate at laboratory temperature (25°C). We identified and classified bacterial 
isolates according to morphological and biochemical criteria and 16S-23S rDNA sequences. 
Finally, bacterial isolates were tested for production of extracellular enzymes, and for their 
sensitivity to selected antibiotics. The amylolytic activity was observed in three isolates (S1, S2, 
and S3) and only one isolate (S4) had proteolytic activity. All bacterial isolates except S2 were 
sensitive to beta-lactam-antibiotics. S2 isolate was able to grow on ampicilin concentration up 
to 100 g/ml. Isolate S1 produced biologically active metabolites which inhibited the growth of 
Aspergillus nidulans, A. versicolor, A. flavus, A. fumigatus. The inhibitory compounds are being 
currently identified.
This work was supported by Science and Technology Assistance Agency under the contract 
No.APVT-20-003904, VEGA No.1/3251/06.
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Thermophilic Bacilli as a source of enzymes for biotechnological 
applications

Panosyan H.H., Popov Yu.G. and Tozalakyan P.V.

Yerevan State University, Faculty of Biology, Department of Microbiology and Biotechnology, Alex Manoogian 1, 0025 
Yerevan, Armenia

The properties of thermophilic microorganisms that are able to thrive in extreme 
environments have received a great deal of attention. Due to the ability to produce thermostable 
enzymes they serve as a unique resource of biocatalysts for industrial biotechnology. 
Diversity of thermophilic bacilli of terrain sites with geothermal anomalies, hot and warm 
mineral springs, distributed on the territory of Armenia, was studied and reach collection 
of thermophilic strains grown at temperatures 55-600C was  created. The identification of 
isolates was carried out by methods of pheno-, chemo- and genotypic analyses, including 
the determination of membrane fatty acid composition and 16S rRNA sequence. The study 
of some enzymetic activities of isolated strains allowed for estimation of their potential for 
biotechnological applications. Activities of protease, amylase, lipase, aspartase, aspartat-
beta-decarboxylase, beta-galactosidase and cyclomaltodextrin glucanotransferase of isolates 
were studied and active producers of enzymes were selected. Several thermophilic strains 
were able to produce exopolysaccharides, some of them possessing interesting chemical 
composition. Hydrocarbon biodegradation is of interest for the bioremediation of oil-
polluted soils and industrial wastewaters. Some of the studied isolates utilized a wide range of 
aliphatic hydrocarbons. The possibilities of application of the chosen strains of thermophiles 
for biotechnological productions and environmental control technologies are discussed. All 
isolated strains are maintained in the culture collection of the Department of Microbiology 
and Biotechnology of Yerevan State University.
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Investigation of new purple sulfur bacteria from Yavoriv sulfur mine

Pavlova J.O. and Gudz S.P.

Department of Microbyolog, Biology Faculty, Ivan Franko National University of Lviv, Hrushevsky str. 4, 79005 Lviv, 
Ukraine

The new strains of purple bacteria were isolated from Yavoriv sulfur mine. Individual 
cells of strains have one of the next forms: spherical, rod or spiral. Under anoxic condition in 
the light, photoautotrophic growth occurred with sulfide, thiosulfate and elemental sulfur as 
electron donors. Internal photosynthetic membranes were of the vesicular or lamellar type. 
We have studied in detail one of the strains, which was able to growth in the presence of 5-
20 mM H2S and utilized near 8 mkmoll Н2S/1mg cells during one hour. Individual cells were 
spherical, Gram-negative, motile, without gas vacuoles. The cells were immotile and grew 
in regular aggregates surrounded by slime when the light intensity was higher then 1500lx. 
Internal photosynthetic membranes were vesicular type. Sulfur globules were stored inside 
the cells as an intermediary oxidation product. In the presence of carbon dioxide and sulfide, 
photoassimilation of sucrose, fructose, galactose, xylose, rafinose, maltose, acetate, pyruvate, 
lactate, ethanol, butanol, manit, glycerol, ascorbate was possible. Best growth was obtained 
at pH 7.0, 33oC, NaCl concentration 0.5-2.5 %. Phototrophically grown cultures were red or 
brown-red color. Absorption spectra of intact cell exhibited maxima at 372, 488, 519, 590, 
803 nm. These spectra indicate the presence of bacteriochlorophyll a and carotenoids of the 
spirilloxanthin series.
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Fungal colonization of building materials in model experiments

Pivovarová Z. and Piecková E.

Department of Mycology, Slovak Medical University, Bratislava, Slovakia

Antifugal potential of indoor building materials (fine, grain and traditional lime plaster, 
traditional gypsum mortar, joint cement, ceramic tiles, wooden facings) - without as well as 
with a paint or oily coating - was studied according to the ISO 846: 1997 E. Spore suspensions of 
micromycetes Acremonium sp., Aspergillus ustus, A. versicolor, Cladosporium sphaerospermum, 
Penicillium sp. and Scedosporium apiospermum were inoculated onto materials´ surface (clean 
and dusty - to simulate the real state in the indoor environment). Systems were kept under 
defined water activities (aw; processed by NaCl as given in the STN 56 0030) 0.94, 0.83 and 0.75 
and incubated at r. t. (22 - 25 °C) for 3 months. Microbial growth was evaluated visually after 
the 1st, 2nd and 3rd month of the experiment. In the end of the period, the vitality of fungal 
propagules on the material surfaces was estimated by the printing method onto Sabouraud 
agar medium. All building materials with any lime composition or oily coating showed a certain 
resistance to the fungal colonization, even under very mooist conditions (aw 0.94) during 3 
months of the model experiment. Thus, their broader employment in the indoor environment 
could be emphasized. Representants of the common airborne mycoflora - primary surface 
colonizers aspergilli and penicillia and the secondary ones C. sphaerospermum were able to 
develop visible growth on all materials tested with and without the house dust as well, though 
the colonization was of different degree depending on the humidity. The tertiary colonizers 
Acremonium sp. and S. apiospermum favoured - as it had been expected - the highest aw 0.94 
the most. None building material showed fungicidal properties - micromycetes were capable 
to germinate when printed from the material surface onto the agar. The dust reduced the 
materials´ antifungal properties just very moderately. A. versicolor - a producer of carcinogenic 
mycotoxin sterigmatocystin - could colonize materials under any experimental conditions. 
Wooden facings (without and with coatings) seemed to be the most resistant to the moulds.
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Enrichment of electrochemically active and Cr(VI)-reducing bacteria in 
a microbial fuel cell

Ryu E-Y., Kim M., Kim M-J., Son H-S. and Lee S-J 

Department of Microbiology, Pusan National University, Busan, Korea

A microbial fuel cell was used to enrich an electrochemically active bacteria using 
synthetic wastewater as fuel. The sludge from the leather industry wastewater treatment 
plant was used as inoculum. The BOD concentrations of synthetic wastewater was controlled 
to 220 ± 20 mg/L (pH = 7.0 ± 0.2). An open-circuit potential of around 0.75 V was developed 
immediately after the addition of the sludge into the anode compartment. When the microbial 
fuel cell was connected through a resistance of 200 Ω, the potential dropped to 0.04 V. After 
about 10 days of operation, maximum current and coulombic yield were generated to 0.24 mA 
± 0.43% and 0.71 C ± 0.61%, respectively. After enrichment, synthetic wastewater contaning 
5 mg/L of Cr(VI) was injected to the microbial fuel cell. The current decreased to 0.12 mA 
and Cr(VI) was reduced to 0.28 mg/L (94.15% of Cr(VI) was removed). In the case of control 
microbial fuel cell (without sludge inoculation), the amount of Cr(VI) reduction was only 0.18 
mg/L. These results indicate that the electrochemically active and Cr(VI)-reduction bacteria 
were successfully enriched in the microbial fuel cell.
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Formation of cysts – a survival mechanism of Borrelia burgdorferi

Schwarzová K.1 and Čižnár I.2

1Institute of Virology, Slovak Academy of Sciences, Bratislava; 2Slovak Health University, Faculty of  Public Health, 
Bratislava, Slovak Republic 

Growing interest in understanding of the impact of climate on the transmission of 
infectious disease agents shows, that some factors such as temperature, precipitation, and 
humidity affect the life cycle of many pathogens and vectors (both directly and indirectly, 
through ecologic changes) and thus can potentially affect the timing and intensity of disease 
outbreaks. 
Ecosystem instabilities could potentially influence the genetics of pathogenic microbes 
through mutation, giving rise to new interactions among hosts and disease agents. Such 
changes may foster the emergence of new infectious disease threats. Epidemiological pattern 
of infectious diseases reflects the climate changes, particularly of the diaseases that are 
indirectly transmitted, for example vectorborne diseases. 

Ticks, animals and man can be coinfected with various Borrelia, Ehrlichia, Bartonella, Rickettsia, 
and Babesia species. Under stressful conditions the organisms may persist in cystoid forms.  
When Lyme disease (especially late stages as neuroborreliosis) is suspected, it is necessary to 
realize that B. burgdorferi can be present in a cystic form. However, in such case the cultivation 
of spinal fluid often is negative with respect to B. burgdorferi. It is not known whether cystic 
forms of B. burgdorferi can be detected by PCR. Thus the PCR for B. burgdorferi from the spinal 
fluid of the patient with clinicaly confirmed neuroboreliosis can give negative results. 

We have focused to the role of cysts of Borrelia burgdorferi in a response to stress conditions 
and response of the macroorganism to the infection. Tick isolates were cultivated in vitro and 
cystic forms of Borrelia were observed. Similarly in seronegative Lyme disease patients the 
isolation of Borrelia in culture media was confirmed, and microscopy showed the presence of 
the cysts. Thus, focusing to the detection of the cysts in biological material can contribute to 
the upgrading the power of the laboratory diagnostic of the Lyme disease.

This work was supported by the grant of VEGA No. 6151/06.
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Professional exposure to airborne fungi in the indoor environment

Šegvić Klarić M. and Pepeljnjak S.

Department of Microbiology, Faculty of Pharmacy and Biochemistry, University of Zagreb, HR-10000 Zagreb, Croatia

Airborne fungi in the indoor environment have been recognised as possible causative 
agents of various diseases in humans including chronic bronchitis, asthma, hypersensitivity 
reactions, even mycotoxicoses. These effects could be related to a professional exposure 
to airborne fungi. The aim of this study was to determine concentrations and frequency of 
airborne fungal species in the indoors of Croatian State Archives (CSA, N=30) and Croatian 
Conservation Institute (CCI, N=30). Airborne fungi were sampled using Mas 100 Eco Air-sampler 
and Malt agar plates. After 5-7 days of incubation, colony forming units in cubic meter (CFU/
m3) were counted. Concentrations of airborne fungi were from 150 to 2000 CFU/m3, mean 953 
CFU/m3 (CSA), and from 85 to 465 CFU/m3, mean 308 CFU/m3 (CCI), respectively. Dominant 
species were Chaetomium globosum (40%, up to 2000 CFU/m3) in CSA and Paecilomyces variotii 
(70% up to 170 CFU/m3) in CCI. Other fungi, including species of Penicillium, Cladosporium, 
Aspergillus, Rhizopus, Alternaria, Trichoderma, Ulocladium and Phoma, comprised between 
6 and 33% of the samples, with concentrations ranging from 1 to 108 CFU/m3. Significantly 
higher concentration of airborne fungi in CSA is due to high level of Chaetomium globosum, 
which grows on the materials with high water content. The majority of the identified fungi 
are characterized as allergenic and long-term exposure to their spores may provoke adverse 
health effects in susceptible individuals.
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Physiological response of Escherichia coli to temperature cycling

Semenič T., Mandić-Mulec I. and Stopar D.

University of Ljubljana, Biotechnical faculty, Biological Centre, Department of Food Technology, Laboratory of 
Microbiology, Vecna pot 111, 1000 Ljubljana, Slovenia

When Escherichia coli is transferred from 37 to 4 °C, cells experience cold stress followed 
by a cold shock response, which enables cells to adapt to new unfavourable environmental 
conditions. In this study we investigated the effect of repeated up- and down shifting between 
37 and 4 °C on growth rate, CO2 production, intracellular concentration of ATP, activities of 
glycolytic enzymes and 2D protein profiles in a batch culture. Longer lag phase and slower 
growth rates occurred when cells were initially incubated at 4 °C and then transferred to 37 
°C as compared to cells initially incubated at 37 °C and than transferred to 4 °C. The maximum 
carrying capacity in cells undergoing temperature cycling was reached four to five hours later 
as compared to the control incubated constantly at 37 °C. More CO2 was produced during 
temperature upshifting and less during downshifting. The cellular concentration of ATP was 
lower in cells undergoing temperature cycling. Repeated temperature cycling had no effect 
on the specific activity of glycolytic enzymes glucose-6-phosphate dehydrogenase and 
phosphofructokinase. Preliminary results from 2D electrophoresis indicate different protein 
profiles in cultures that undergo temperature cycling. The results suggest that repeated 
temperature cycling slows cell metabolism and activity.
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