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Functional groups within the human intestinal microbiota and their response to dietary
intake
Harry J. Flint, Sylvia H Duncan, Karen P Scott and Petra Louis

Microbiology Group, Rowett Institute of Nutrition and Health, University of Aberdeen, Greenburn
Road, Bucksburn Aberdeen AB21 9SB, UK

PLENARY LECTURE
Abstract

Recent evidence suggests that the most abundant bacterial phylotypes found in the
human large intestine correspond to cultured species, even though at least two-thirds of all
phylotypes remain uncultured. Therefore information from cultured strains, allied to
molecular detection methodologies, provides a good basis for defining the activities of human
gut bacteria. We have applied this approach to defining groups of human gut bacteria that
contribute to butyrate formation, lactate utilization and starch utilization. Amplification of the
butyryl CoA: acetate CoA transferase gene from samples obtained from 10 volunteers
revealed that 90% of OTUs corresponded to cultured strains belonging to 3 major groups of
butyrate-producing bacteria. One of these groups, Eubacterium rectale and Roseburia spp.,
appears to respond to the presence of resistant starch in the diet, while Faecalibacterium.
prausnitzii and Eubacterium hallii showed less evidence of dietary influence. Bacteria that
adhered to resistant starch in vitro included E. rectale, Bifidobacterium spp and
Ruminococcus bromii; of these R. bromii-related bacteria showed the greatest stimulation (10
fold on average) by RS in a dietary intervention study in vivo. We propose that R. bromii play
a key role in the fermentation of RS in the human colon, and related ruminococci are found to
be enriched in particle-associated material. There is increasing evidence for inter-individual
variation in the human gut microbiota that may have important consequences where it
involves significant functional groups.
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Intestinal bacterial population of healthy rats during administration of chitosan and
chitooligosaccharides 5
Ingrid Koppové', Martin Bures, Jifi Simtinek
“Institute of Animal Physiology and Genetics, Academy of Sciences of Czech Republic, Videriska 1083,
Prague 142 20, Czech Republic
“koppova@jiape.cas.cz

Abstract

Chitosan (CS) is a functional polysaccharide frequently used as food additive. By
hydrolysis of CS can be produced chitooligosaccharides (COS). Only little information is
known about the effect of chitosan or chitooligosaccharides on bacteria of gastrointestinal
tract. The changes in the bacterial population, followed by the shifts in the bacterial
metabolites production can significantly alter condition in gastrointestinal tract. In this study
we performed to monitor the changes of fecal bacterial community in healthy rats fed
commercial diet with addition of chitooligosaccharides and chitosan.

Rats were fed commercial diet during three weeks, after that were divided in three groups
(n=6) and diet was supplemented with 0.2% chitosan or chitooligosaccharides. Third group
was fed with normal diet (control). Denaturating gradient gel electrophoresis analysis of 16S
RNA was used to detect possible changes in bacterial composition. The DGGE band
fragments that intensified, newly appeared or by contrast disappeared after CS/COS ingestion
were further characterized by sequencing analysis. For the quantification of total and selected
bacterial DNA  (subpopulation of  Bifidobacteria sp., Bacteroides/Prevotella,
Lactobacillus/Streptococcus, Clostridium leptum, Enterobacteriacea and Candida sp.) was
used real-time PCR analysis.

DGGE profiles revealed high complexity and individuality for each subject. CS and
COS changed the composition of microbial ecosystem of gastrointestinal tract of healthy rats.
Nevertheless, the responses of fecal bacterial population to chitosan feeding were subject-
specific.

This work was supported by The Grant Agency of the Czech Republic (Project
No.310/09/1407).
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Changes in the extracellular proteome of Ruminococcus flavefaciens associated with
growth on insoluble cellulose

Masa Vodovnik*®, Sylvia H. Duncan®, Garry J. Rucklidge®, Martin D. Reid?,

Louise Cantlay®, Romana Marinsek Logar®, Harry J. Flint*"
“ Rowett Institute of Nutrition and Health, U. Aberdeen, Bucksburn, AB29 9SB Aberdeen, U.K.
®Biotechnical Faculty, Chair for Microbiology and Microbial Biotechnology, U. Ljubljana, Groblje 3,

1230 Domzale, Slovenia
*H. Flint@rowett.ac.uk

Abstract

Ruminococcus flavefaciens is a predominant cellulose degrading bacterium from the
ruminant gut. Its efficiency in anaerobic degradation of even the most recalcitrant forms of
plant cell walls (eg. crystalline cellulose) is associated with production of a remarkably
complex multi-enzyme system, the cellulosome [1,2,3]. Many genes with cellulosome-related
sequences have so far been found in R. flavefaciens 17 and FD-1[4,5]. Interestingly, two
variants of another R. flavefaciens strain 007 (C and S) are known to differ in their ability to
degrade cotton cellulose[6], but nothing is so far known about the cellulosome organization in
007. In the present work we compared extracellular proteomes of R. flavefaciens 007C and
007S grown on microcrystalline cellulose, oat spelts xylan or cellobiose. Following 2D
separation, the resolved protein spots were analyzed by ESI-MS/MS. Peptide mass/sequence
data were used to query MSDB and nrNCBI databases directly or after identification of
associated ORFs in R. flavefaciens 007C draft genome. Using these approaches, we detected
products of the sca gene cluster (encoding scaffoldins ScaA, ScaB, ScaC, CttA), as well as
several dockerin-containing proteins (combined with glycoside hydrolase modules or
unidentified domains). Many of these proteins were up-regulated during growth on Avicel
cellulose compared to the other substrates. Significant differences were also detected between
007C and 007S protein expression profiles that may finally explain the functional differences
in cellulose hydrolysis between these two strains.

References

[1] Rincon, M.T. et al. J. Bacteriol. 187 (2005) 75609.
[2] Rincon, M.T. et al. J. Bacteriol. 186 (2004) 2576.
[3] Flint, H.J. et al. Nat. Rev. Microbiol. 6 (2008) 121.
[4] Rincon, M.T. et al. PLOS one 5 (2010) e12476.

[5] Miller, M.E.B. et al., PLOS one 4 (2009) €6650.

[6] Stewart, C.S. et al. J. Appl. Bacteriol. 68 (1990) 349.
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Antimicrobial susceptibility of microflora from ovine cheese

Vladimir Kmet , Zuzana Drugdova
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, 040 01 Slovakia
" kmetv@saske.sk

Abstract

Slovak bryndza cheese is the typical soft cheese made from fresh fermented sheep
cheese prepared from raw sheep milk or a mixture of fermented sheep cheese and fermented
cow cheese. The strains belonged to ten species of non-enterococcal lactic acid bacteria were
identified as Lactobacillus casei/ paracasei, L. plantarum, L. rhamnosus, L. helveticus, L.
delbrueckii,

L. fermentum, L. brevis, Lactococcus lactis, Pediococcus pentosaceus and P. acidilactici in
ovine cheese and bryndza by Maldi tof analysis.

The susceptibility toward antibiotics was determined in lactobacilli, lactococci and
pediococci and for comparison, in Escherichia coli also. Lactobacillus fermentum and
pediococci showed the presence non wild-type ECOFFs (epidemiological cutoff) in
streptomycin, clindamycin or gentamicin. Analysis of Lactobacillus fermentum No. 62/1 by
MIC strip tests showed MIC for clindamycin 1 mg/L and Pediococcus pentosaceus 35/1 had
MIC for gentamicin 10 mg/L. Strain P. pentosaceus 95/2 revealed three NWT (non-wild-
type) values e.g. clindamycin 1 mg/L, gentamicin 24 mg/L and streptomycin 170 mg/L.
However PCR detection of lind, aadA and aph(3')-Illa genes were negative.

Escherichia coli were resistant to ampicillin, tetracycline, enrofloxacin and
florfenicol. Geometric average of MIC values for ampicillin were 4,3 mg/L, tetracycline 4,1
mg/L, enrofloxacin 0,2 mg/L and florfenicol 9,6 mg/L. No ESBLs were detected by
phenotype intepretative reading of MIC values for CAZ, CAC and CTR. MIC values for
CAZ and CTR were only 0,3 mg/L or 0,5 mg/L.

According to the literature, many of LAB resistances are due to complex intrinsic
features such as cell wall structure or metabolic properties. This is one reason that most
phenotypic resistances could not be traced back to specific genes by PCR or microarray
hybridization [Korhonen et al. 2010]. The presence of tet(M), tet(S), tet(L) and ermB genes
was demonstrated in intestinal chicken lactobacilli [Kmet, Piatnicova 2010], however
lactobacilli isolated from milk products on Slovak market (yoghurt, soft cheese bryndza,
fermented milk) were sensitive to tetracycline and erythromycin. This is the first analytical
results of the antibiotic susceptibility of ovine cheese microflora.

This work was supported by grants LPP 0045-09 and APVV 0009-10 of Slovak Research
and Development Agency

References
[1] Korhonen, J.M., Van Hoek, A.H.A.M., Saarela, M., Huys, G., Tosi, L. , Mayrhofer, S., Von

Wright, A., Beneficial Microbes 1 (2010) 75.
[2] Kmet, V., Piatnicova, E., Folia Microbiol. 55 (2010) 373.
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Do methods for the detection of chimeric 16S rRNA sequences affect within site (a-) and
between-site (f-) diversity of microbial communities?
Blaz Stres, Nika Zajec, Gorazd Avgustin
University of Ljubljana, Biotechnical Faculty, Department of Animal Science, Chair for Microbiology
and Microbial Biotechnology, Groblje 3, SI-1230 Domzale, Slovenia,
blaz.stres@bf.uni-lj.si

Abstract

Comparative analyses of 16S rRNA clone libraries represent a standard tool in
microbial ecology. One of the key protocols is the removal chimeric sequences that resulted in
a general pattern we observed from our literature survey: (i) one chimera identification
approach (CIA) was used; (ii) putative chimeras were routinely discarded without manual
examination; (ii1) chimera filtered datasets are submitted to repositories. To explore the
effects of various CIAs on microbial a- and B-diversity relationships on complete primary
data, four bacterial and four archaeal clone libraries were generated from submarine spring
and analyzed next to six published primary datasets using Chimera check, CCODE, Pintail,
ChimeraSlayer and Bellerophon (Huber-Hugenholz, Kimura, Jukes-Kantor and »none«
corrections). When datasets were pooled according to CIA no significant differences between
the pooled derivatives could be observed, although no complete congruency between CIA
could be observed, suggesting that differences introduced by the same CIP in distinct clone
libraries were mutually exclusive at the scale of pooled datasets (an order of magnitude larger
dataset than in general). When real-scale derivatives of the same clone library were compared,
no significant differences could be observed. In contrast, when derivatives of distinct clone
libraries were compared, relationship significance shifted from significant to insignificant or
vice-versa in many cases depending on CIA used precluding real B -diversity relationship
identification. To solve this problem, we treated all CIA derivatives and primary data of a
single clone library as CIA replicates in non-parametric MANOVA that resulted in
unambiguous delineation of environmental samples by taking into account all CIA introduced
data modifications.

References

[1] Nika Zajec, Blaz Stres, Gorazd Avgustin (2011) Distinct approaches for the detection and removal
of chimeric 16S rRNA sequences can significantly affect the outcome of between-site comparisons.
Aquatic Microbial Ecology (accepted) DOI:10.3354/ame01510.
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Translation initiation in Bacteroidetes is unique: experimental and bioinformatic
evidence
Tomaz Accetto® and Gorazd Avgustin®
University of Ljubljana, Biotechnical faculty, Zootechnical dept., Chair for Microbiology and
Microbial Biotechnology, Groblje 3, 1230 Domzale, Slovenia
“tomaz.accetto@bf.uni-lj.si

Abstract

As the genomes of hundreds of bacterial species have now been sequenced the
unsuspected diversity in translation initiation has become evident. It was once thought that
genes not preceded by a Shine-Dalgarno (SD) sequence are rare, yet the genome data revealed
that such genes are ubiquitous and actually dominant in certain bacterial phyla [1, 2]. The
Bacteroidetes are a major bacterial phylum inhabiting wide spectrum of habitats, but in recent
years they became particularly interesting as the dominant members of human and animal gut
microbiota. Upon analyzing genomes of four Bacteroidetes species it was suggested that SD-
less genes are prevalent in this phylum [1, 2]. Yet these studies screened the Bacteroidetes
only briefly not taking into account the diversity of this phylum. In order to comprehensively
analyze the start codon upstream regions in Bacteroidetes we examined almost forty available
genomes representing most of the diversity of this phylum using the sequence logo approach.
Sequence logo analysis confirmed the general absence of SD sequence in Bacteroidetes and
revealed the preference toward A/T bases immediately following the start codon and in 8 bp
long region centered at the position -13 relative to start codon. This leads to a drop in GC
content and consequently to reduced tendency to form secondary structures in translation
initiation regions. Using recently developed expression system for rumen bacterium
Prevotella bryantii TC1-1 [3], and plasmid constructs in which SD sequence formed part of
secondary structures with different strengths, we discovered that the ability to form a
functional Shine-Dalgarno interaction during translation initiation is absent in P. bryantii.
This evolutionary loss apparently happened in all Bacteroidetes explaining lack of the Shine-
Dalgarno sequence in the majority of genes in the currently sequenced genomes. The
preference for A/T bases upstream of translational start site serves in our view at least two
purposes: (i) AT rich sites are binding sites for S1 ribosomal protein which mediates
translation initiation in the absence of SD sequence also in Escherichia coli, (i1) loss of or less
stable secondary structures in mRNA region preceding the start site leads the translation
apparatus to assemble only at the genuine start sites and not at the gene internal methionine
codons.

References

[1] Chang, B., Halgamuge, S., Tang, S.L. Gene 373 (2006) 90.

[2] Nakagawa, S., Niimura, Y., Miura, K-I., Gojobori, T. Proc Natl Acad Sci U S A 107 (2010)
6382.

[3] Accetto, T., Avgustin, G. Microbiol-SGM 153 (2007) 2281.
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Occurrence and spreading of plasmids in Escherichia coli sheep digestive tract natural
populations
Livia Fecskeova®, Timea Tothova, Michal Kovarik, Peter Pristas, Peter Javorsky
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice 04001,
Slovakia
“fecskeova@saske.sk

Abstract

Occurrence and spreading of plasmids in wild-type strains within a natural E. coli
population was followed in this study. Out of total 100 strains originating from the rumen of
four sheep, plasmid DNA was detected in limited number of them. Three plasmids of
different strains were selected for further study.

The complete nucleotide sequence of the smallest of them, pKST21, was determined
to be 1460 bp long and the plasmid is separated into two regions of different GC density.
Each region carries one of the two identified open reading frames encoding replication
proteins. The segment with higher GC content reveals high similarity to several small
plasmids of E. coli and to pCR1 from Corynebacterium renale [1] encoding a RepB protein
found to be similar to Rep protein to pCR1 plasmid Rep protein at 97%. ORF1 encodes
replication protein RepA similar to Rep proteins of Bartonella tribocorum and Bacillus cereus
plasmids or to putative plasmid Rep protein from ecologically close Selenomonas
ruminantium [2]. Deletion analysis showed that both fragments carrying the repA and repB
genes are necessary for the replication of pKST21 in E. coli. The presence of plasmid with the
same gene composition was revealed in 14% of tested strains of E. coli isolated from the
sheep rumen.

Nucleotide sequence analysis of another plasmid, pKST23, showed it was 2769 bp in
length and determined that this plasmid consisted of two regions differing highly in average
GC pair content. While the part with higher GC density was similar to known small plasmids
of E. coli carrying a putative rep gene, other part showed practically no similarity at
nucleotide level. However, PSI-Blast analysis of derived amino acid sequence of a putative
ORF found on the low-GC region revealed the presence of putative L-lysine-dehydrogenase
gene. Genetic diversity observed in plasmids pKST21 and pKST23 indicates a mosaic
structure with different regions acquired probably from different sources.

Plasmid pKST19, from strain 1/19 was 4196 bp long and blast n screen showed that it
was practically identical to Klebsiella pneumoniae plasmid pKPN2 [3], carrying restriction-
modification system and a potential ORI site enabling mobilization and horizontal spread of
the plasmid.

PCR amplification with pKST19-, pKST21- and pKST23-specific primers was used to
follow the distribution of similar plasmids within the same E. coli population. Positive results
were recorded within the set of strains originating from the same animal as the plasmids were
isolated from. Correlation between ERIC-PCR profiles of strains and presence of plasmids in
these strains showed that plasmid pKST21 occurred only in strains sharing the same ERIC-
PCR profiles, indicating its spread solely by clonal transfer. However, larger plasmids were
found also in strains with different ERIC-PCR patterns, implying the possibility of their
horizontal spread.

References

[1] Srivastava, P., Nath, N., Deb, J.K., Plasmid 56 (2006) 24.

[2] Fliegerova, K., Pazoutova, S., Pristas, P. Flint, HJ., Plasmid 44 (2000) 94.

[3] Zakharova, M.V., Beletskaya, I.V., Denjmukhametov, M.M., Yurkova, T.V., Semenova, L.M.,
Shlyapnikov, M.G., Solonin, Mol Genet Genomics 261 (2002) 171.
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Comparison of the digestive microbiota between two divergent lines of chickens selected
based on digestive capacity
Barbara Konsak®, Sarah Guardia®, Maryse Leconte®, Carole Moreau-Vauzelle®,
Christel Dupontb, Sandrine Mignon-Grasteau®, Iréne Gabriel®”
“INRA, URS83 Recherches Avicoles, Nouzilly, F-37380 France

’INRA, UE 1206, UEASM, Surgeres, 17700 France
“lrene.Gabriel@tours.inra.fr

Abstract

Gastrointestinal microbiota exists in symbiosis with the host and is implicated in
numerous functions such as protection against harmful organisms, development and
functionality of the digestive tract and its immune system, digestion of non digestible feed
compounds and animal metabolism [1]. All these physiological effects influence animal
performance. Digestive microbiota can be modified by factors such as diet, including feed
additives (prebiotics, plant extracts, etc...), or the rearing environment [2-5]. Factors intrinsic
to the animal may also be involved, such as the genetics of the individual. In particular,
genetic selection of animals with varying digestive capacities may result in a change in the
undigested feed components available as substrates for the gastrointestinal microbiota but
may also affect physicochemical conditions (pH, redox potential, and mucin composition)
within the gut, which could influence microbial gut populations.

In the present study, the intestinal bacteria of two divergent lines of chickens (D+ and
D-) selected for apparent metabolizable energy (AMEn) were compared. The microbiota was
studied in two digestive segments: the small intestine (ileum), the region of digestion, and the
ceca, main location of bacteria within the digestive tract. The bacterial community was
studied in both the digestive contents and mucosa. The methods used to study these
communities were two cultivation independent methods: a qualitative method, temporal
temperature gradient gel electrophoresis (TTGE) with analysis of similarity between profiles
(Proximity matrix of similarity with Pearson’s coefficient), and a quantitative method, real-
time PCR for the analysis of the major bacterial groups.

The results show that animals of these two divergent lines differing in both growth
performance and digestive organ development also differed in gut microbial composition.
Differences of similarities between bacterial TTGE profiles within animals from the same line
appeared in the digestive contents of both the ileum (D+: 50% and D-: 74%) and ceca (D+:
60% and D-: 45%). In addition to this, bacterial profiles differed between the lines, markedly
in both the contents and mucosa of the ceca (R=0.61 and 0.54 respectively), and somewhat in
the contents of the ileum (R=0.30). Quantification of the major bacterial groups also revealed
differences between strains. Thus, genetic selection based on AMEn leads to a marked change
in digestive microbiota. These differences in bacterial composition could be due to changes in
digestive biotope related to the selection criterion, and could help explain the energy
metabolism differences between the two lines. This shows that genetic selection may be a way
to control the digestive microbiota during rearing and therefore reduce the preventative use of
veterinarian antimicrobial drugs.
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Abstract

In humans, dietary fibres, mainly composed of resistant starch, hemicelluloses,
cellulose and pectins, are a major source of substrates for the resident gut microbiota. The gut
microbiota degrades and ferments these polymers into short chain fatty acids that are essential
for maintaining healthy gastrointestinal functions. Hemicelluloses are degraded to a great
extent by the gut microbiota and thus xylans, the most abundant polysaccharides among the
hemicelluloses, must contribute importantly to the maintenance of the microbial communities
in the human colonic ecosystem. In our laboratory, we have been using cultivation techniques
in order to quantify the xylanolytic bacterial communities in human faeces and to isolate and
characterise representative strains from these communities. We showed that the gut
xylanolytic community is present at high levels in all individuals (~10'’). Several xylan-
degrading species have been isolated; they belong to the Bacteroides, Roseburia and
Clostridium genera. A few strains belonging to the two major colonic genera Bacteroides and
Roseburia were characterised in more details. The colonization, degradation and fermentation
by these strains of different substrates chosen as representatives of dietary fibres were
analysed, as well as the enzymatic system for xylan degradation. Differences were observed
on substrate colonization and xylanase systems. The xylanases were in majority multi-
modular enzymes. In silico analysis of the Bacteroides xylanisolvens XB1A genome showed
that it includes several clusters comprising xylanases and other glycoside-hydrolase genes, as
well as sus-like genes, indicating the presence of Xylan Utilisation Loci, as suggested for
other Bacteroidetes. A proteomic approach was undertaken to study the expression of the
proteins encoded by the xylan utilization loci.
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Abstract

Despite the fact that the ruminant diet is rich in polyunsaturated fatty acids (PUFA),
ruminant products are rich in saturated fatty acids which are detrimental to human health. This
is due to bacterial lipolysis and subsequent biohydrogenation of ingested PUFA within the
rumen [1]. Biohydrogenation has been widely studied, whereas data regarding the lipolytic
capacity of rumen bacteria is scarce and the little available is based on a few culturable
isolates [2]. In order to get a better understanding of the rumen lipases and the bacteria that
possess them, a metagenomic fosmid library was constructed. Metagenomic DNA was
extracted from rumen content fractionated in strained ruminal fluid (SRF), solid-attached
bacteria (SAB) and liquid-associated bacteria (LAB) and ligated into the pCCIFOS™ fosmid
vector and subsequently cloned into Escherichia coli EPI300™. The library consisted
respectively for SRF, SAB and LAB of 7,744, 8,448 and 7,680 clones with an average insert
size of approximately 30 to 35 kbp. Transformants were selectively screened for lipase
activity on spirit blue agar plates containing 1 % (v/v) tributyrin, and incubated at 37°C for 48
h. A blue precipitate formed around positive colonies. Five SAB clones and four LAB clones
exhibited lipolytic activity, whereas no positive clones were found in the SRF library. Positive
clones were pyrosequenced using the Genome Sequencer FLX system (454 Life Sciences,
Roche). The putative genes of interest for the expression of lipase will be identified and future
work will concentrate on the purification and biochemical characterization of the lipases, as
well as establishing which bacteria possess lipase activity in the rumen.
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Abstract

Several studies have shown that the ability of lactobacilli to ferment prebiotic
carbohydrates is strain and substrate specific. In addition, it is not clear which prebiotics are
the most suitable substrates for selective growth of specific strains.

The genus Lactobacillus is essential to modern food and feed technologies, not least
because of increasing interest in beneficial effects (functional properties). One expanding
application of lactobacilli is the addition of probiotic strains to various products to enhance
the health of humans or animals through their favourable effects on the microflora of the
gastrointestinal tract. Probiotics must survive in the acidic gastric environment if they are to
reach the small intestine and colonize the host, thereby imparting their benefits. The use of
food ingredients to enhance probiotic survival through the GIT has been extensively studied.
However, few data are available to describe the effects of individual food components and
their underlying mechanisms of action for enhancing the survival of lactobacilli.

Materials and methods

Four different strains of Lactobacillus acidophilus from Czech Collection of Dairy
Microorganisms (CCDM 79, 109, 132, 149) were used for testing. Evaluation of microbial
adherence to high extracted dietary fiber of origins oat, wheat, rise, potato, pea, carrot, apple
and citrus, all from manufacturer VITACEL, JRS GmbH, Germany, was performed by using
the assay MATH (microbial adherence to hydrocarbons). Scanning electron microscopy SEM
for verification of MATH results was used.

Results and discussion

Wheat and oat fiber was determined as most adhesive in all four strains, which
retention was higher than 60%. Apple and citrus fibers were determined as minimum
adhesive. Their retention capacity was in citrus up to 7% and in apple up to 21% (Table 1,
Figure 1). SEM confirmed adhesion of bacteria to fiber surface (Figure. 2).

Microorganisms have a strong tendency to become associated with surfaces. Once
microorganisms are attached to a substratum surface, a multistep process starts leading to the
formation of a complex, adhering microbial community that is termed a “biofilm'.

Table 1 Ratio of retention of Lactobacillus acidophilus strains (%)

Lbc. Oat Wheat  Potato  Carrot Pea Citrus Apple Rise
acidophilus fiber fiber fiber fiber fiber fiber fiber fiber
strain

CCDM 79 65,2 72,7 16,7 38,1 42,9 4,8 19,1 47,6
CCDM 109 66,3 70,6 17,5 35,4 39,7 6,3 21,0 45,2
CCDM 132 64 69 18,2 33,2 41 5 20,3 46,1
CCDM 149 59 65,2 15,3 30,2 37,1 4 15,2 40,2
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Lactobacillus acidophilus adherence to high extracted dietary fiber (%)

CCDM 79
—@— CCDM 109
—&— CCDM 132
—— CCDM 149

Figure 1. Results of MATH in graph

Adhesion of probiotic bacteria on food components such as fiber could be suitable to
their survival and gut colonization mainly due faster passaging through acidic gastric
environment and providing substrate in colon.

In this in vitro study we present the first comparison between eight different origins of
fiber regarding their retention ability for probiotic bacteria. High differences determined by
MATH were surprised and showed paradox in food technology practice, where apple fiber is
traditionally preffered. According to our results is most preferable cereal fiber of wheat and
oat. In vivo studies and clinical trials are needed to evaluate effectiveness of retention of
bacteria by dietary fiber and their transport to colon.

Figure 2. SEM Particles of wheat fiber with adhered lactobacilli
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Abstract

Nitroaromatic compounds are widespread contaminants on over 16,000 Department of
Defence (DoD) facilities, including manufacturing/handling sites and munitions ranges. An
estimated 700 000 cubic yards of soil and 10 billion gallons of groundwater require treatment
at tremendous cost to the DoD. 2,4,6-Trinitrotoluene (TNT) and hexahydro-1,3,5-trinitro-
1,3,5-triazine (RDX) are the primary contaminants at these sites, along with dinitrotoluenes
(DNTs) and other nitro-substituted explosives (octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX) and C4). These compounds and their metabolites represent environmental
hazards, as they exhibit considerable toxicity to aquatic and terrestrial organisms, including
humans.

The long-established practice for remediating soil nitroaromatics has been through
extensive excavation and subsequent incineration. While effective, this method is not very
practical from logistical or economical perspectives. Ex situ slurry anaerobic/aerobic
treatment or composting are effective in forming strongly bound residues of TNT, but are also
quite expensive compared to in situ processes. Alternatively, in situ bioremediation
technologies are implemented on-site with minor soil manipulation, have few health and
environmental precautions to consider, and are less expensive relative to other procedures.
Our group is proposing an alternative in situ remediation process which uses plant uptake
(phytoextraction) [1] coupled with ruminant processing of the plant biomass to achieve
effective remediation of soil munitions residues.

In vitro studies have been conducted on the ability of whole rumen fluid to remediate
TNT, RDX, HMX and DNT. Whole rumen fluid was removed from fistulated adult sheep and
transferred immediately to an anaerobic hood. Incubations were performed with each of the
four explosives, with samples taken over 24 hours [2,3]. In addition, pure culture isolates of
21 ruminal bacteria were incubated with each of the four explosives to study an individual
bacteria’s ability to degrade each of these compounds [2,3]. Varying results from complete to
partial degradation were observed. LC-MS/MS was utilized to identify metabolites and to
build transformation pathways. The long-range objective of this research is to provide data
that supports the use of ruminants, i.e. sheep, along with nitrogen-tolerant grasses to remove
the toxic explosives from the soil or ground water through plant uptake and subsequent
digestion by grazing sheep. Research has shown that some of these compounds are
metabolized by the ruminal bacteria to non-toxic moieties, thus providing a mechanism for
bioremediation of munitions.
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Abstract

Bifidobacteria are dominant bacterial group in intestinal tract during the first days of
life in vaginaly delivered, fully breastfed infants [1]. Breast milk is unique source of prebiotic
oligosaccharides which may affect the bifidobacteria in the intestinal tract of infants. The aim
of our study was to test the growth of bifidobacteria in human milk (HM) and on human milk
oligosaccharides (HMOs).Bifidobacteria were isolated from two groups of infants. The first
one (8 strains) were isolated from infants who, had bifidobacteria in their faeces, but after
short period of time (4 to 24 days), bifidobacteria were not detected in their faeces
(disappeared bifidobacteria — DB). The second group of bififidobacteria (8 strains) originated
from infants with continual presence of bifidobacteria in their faeces (persistent bifidobacteria
— PB) Bifidobacteria grown in TPY broth were centrifuged at 6000 % g for 5 min. Supernatant
was discarded, bacterial cells were flushed with saline and finally resuspended in the saline to
prepare bacterial suspension (approx. 10° CFU/mL). Milk sample were incubated using 96-
well microtitre plates. Each well containing 100 pL of milk was inoculated with 10 pL of
bacterial suspension. Initial concentration of bifidobacteria in the milk was approx. 5 log
CFU/mL. The microtitre plates were incubated in anaerobic jar (Anaerobic Plus System.
Oxoid, Basingstoke, Hampshire, England) at 37 °C for 24 h. Then, bifidobacteria counts were
determined using TPY agar modified by the addition of mupirocin (100 mg/L) and acetic acid
(1 mL/L) according to Rada and Petr [2]. Reflektoquant equipment (Merck, Darmstadt,
Germany) was used for determination of pH. HMO were isolated and purified from four
different human milk samples and added into the media as the sole source of carbon according
to Rockova et al [3].

There were significant differences (P < 0.05) between DB and PB in their ability to
grow in HM and on HMOs. PB grew in HM reaching counts higher than 7 log CFU/mL. In
contrast, counts of DB decreased from 5 to 4.3 log CFU/mL after cultivation in HM. Final pH
after cultivation of bifidobacteria on HMOs was 6.2 in DB and 4.9 PB, respectively. Ability
to grow in HM and to utilize HMOs seems to be important properties of bifidobacteria which
are able to colonize infant intestinal tract.

This study was supported by grant MSM No. 6046070901 of Ministry of Education, Youth and
Sports of Czech Republic, 2B06053 of Ministry of Education.
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Abstract

There are few published studies on anaerobic digestion of cyanide [1, 2, 3, 4, 5]
describing successful anaerobic degradation of cyanide and the capacity of anaerobic sludge
microbial communities to adapt to increasing concentrations of cyanide. However, there has
been no report describing microbial communities responsible for cyanide degradation under
anaerobic conditions neither under laboratory or industrial conditions. To fill this gap, two
distinctive biomasses sampled from CSTR and UASB full scale industrial digesters were
subjected to different concentrations of free cyanide (CN') in BMP assay. After initial T-
RFLP analysis of microbial communities, cloning and sequencing revealed that phylum
Chloroflexi was predominant bacterial group in CSTR biomass whereas archaea were
dominated by class Methanomicrobia. On the contrary, the two phyla Synergistetes and
Firmicutes dominated bacterial UASB biomass. The relative abundance of the latter
significantly increased in response to cyanide presence. The archaeal microbial community
was also highly monophyletic and was almost entirely represented by class Methanobacteria.
The rearrangements in archaeal microbial community structure based on Anaerochip
microarray data did not show significant changes in microbial structure, what is in accordance
with our observations made on the level of T-RFLP profiling based on archaeal 16S rRNA
gene. This suggests that bacterial microbial community was responsible for cyanide
degradation as no significant differences in initial and final archaeal communities could be
detected in our experiments.
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Abstract

Enterolysin A was described in 2003 as the first bacteriocin from genus Enterococcus
belonging to class III, the large and heat-labile bacteriocins, with a broad inhibitory spectrum
including selected enterococci, streptococci, pediococci, lactococei, and lactobacilli [1].
Afterwards, an EnlA homologue was found to be produced by Gram-positive ruminal cocci
and en/A structural gene homologues were identified in several enterococcal and
streptococcal bacterial species including Streptococcus bovis and Enterococcus malodoratus
strains [2]. Enterolysin A belongs to group of peptidoglycan hydrolases with typical modular
structure. The N-terminal region of the protein contains a domain found in the M37 family of
metallopeptidases (catalytic domain). The C-terminal part of EnlA is distantly related to the
known hydrolases only, but it shows significant sequence similarity to two bacteriophage
endolysins [1]. Until now this part of the protein has been speculated to possess a cell wall
binding function (putative CWB domain).

Results of our experiments confirmed previously putative function of enterolysin A C-
terminal domain - we demonstrated that this domain is involved in specific recognition and
binding to the target cell envelopes and represents true cell wall targeting domain.
Sensitivity/resistance to EnlA is dependent on binding ability/disability of its CWB domain.
We assume that main mechanism of resistance against EnlA is absence of the specific
receptor on the cell surface, which is necessary for binding of the enzyme molecule. Using
competitive and enzymatic assays we have uncovered the chemical nature of the EnlA
receptor, which is a lipoteichoic acid.
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Abstract

The microbial population in the digestive tract plays a key role in the health and
welfare of herbivores: an active and functional fibrolytic bacterial population in either the fore
or hindgut will convert fibrous feeds into volatile fatty acids which make a significant
contribution to the energy requirements of the host, whilst an unbalanced fermentation leading
to the proliferation of acid producing bacteria will decrease fibre breakdown and lead to the
accumulation of toxic by-products which can have wide ranging effects on the animals
metabolism.

In the wider area of gut microbiology there is an active debate concerning the
existence of a core stable microbial microbiota. It is been suggested that there are perhaps
5000 unique bacterial phylotypes in the human gut when considered over a range of
individuals under different spatial and temporal conditions. However it is speculated that
there are perhaps 300 phylotypes that make up a core stable microbial population in a healthy
individual. This population is unique to individuals and changes only slightly as people age
being resistant to modification and resilient to antibiotics. In addition to the core group, there
also are ‘passengers’ or transients, sometimes in great numbers, sometimes undetectable. The
size of the transitory population may depend on external or coincidental influences such as
diet, travelling or infections. However our recent observations have suggested that not all
herbivores fit this model, in grazing horses for example the faecal microbiota (as revealed by
TFRLP) was as different between individual horses on consecutive days as it was between
individual horses on the same day, whilst in horses being fed a commercial compounded feed
there appear to be some stability in the faecal microbiota of individual horses during an
intensive sampling regime over 72h, but when the same animals were sampled some 11
weeks later (having been on the same diet throughout) no stability was observed.

Recent advances in massively-parallel pyrosequencing ( “sequencing by synthesis" in
which the sequencing of a DNA template is achieved by synthesizing the complementary
strand along it, one base pair at a time, and detecting which base was actually added at each
step based on chemiluminesce ), have opened up the possibility sequencing a segment of the
16S rRNA genes from all the bacteria within a sample providing previously unobtainable
insights into bacterial diversity and population dynamics. Here we will report on the use of
454 sequencing that has allowed high density sequencing of environmental 16s rDNA
providing previously unobtainable insights into bacterial diversity in the gut of herbivores.
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Abstract

The existence of methane present in the coal beds and its analysis has indicated that a
significant proportion of it is biogenic. With a view to understand their role in
methanogenesis and to eventually produce methane from coal and its derivative we have
analyzed the diversity of bacterial and archaeal community present in the formation water
collected from coalbeds. In view of the fact that a significant majority of bacteria living under
extreme conditions existing in the coalbed can not be cultured we carried out cultivation-
independent analysis of the bacterial and archaeal communities present at 600-700 m depth in
a coalmine (located at Jharia, Jharkhand, India). The presence of methanogens in the
formation water was inferred by epifluoresence microscopy of the formation water and PCR
amplification of mcrd gene which is unique indicator of the presence of methanogens.
Metagenomic DNA isolated from the formation water was used for constructing archaeal and
bacterial 16S rRNA gene clone libraries, which were screened by ARDRA to generate
clusters of related clones. A few clones from each cluster were sequenced for their
phylogenetic analysis and identification. Whereas Archaeal 16S rRNA gene clone library was
dominated by methanogens showing maximum similarity (98-100%) with different species of
Methanobacterium and Methanothermobacter, the clones of bacterial 16S rRNA gene library
were closely related to different species of Azonmexus, Azospira, Dechloromonas,
Pseudomonas and Thaurea, which are well known for their ability to degrade of aromatic
compounds aerobically as well as under anaerobic conditions. Elucidation of microbial
community structure suggested the existence of predominantly hydrogenotrophic
methanogens and proteobacteria exhibiting nitrogen fixation, nitrate reduction and
polyaromatic compound degradation. After having a glimpse of community structure of the
formation water we established an enrichment culture for methanogens and constructed a
clone library of Archaeal 16S rRNA gene. The 16S rRNA gene sequenced of archaeal clones
of the enrichment culture were closely related to different species of the genus
Methanobacterium. A microcosm study on formation water with coal as sole carbon source
was carried out to understand the effect of different amendments on methanogenesis from
coal. Significant enhancement in methane production was observed when microcosm was
amended with nitrate and peptone. Analysis of the bacterial 16S rRNA gene clone library of
nitrate amended and unamended (control) microcosms revealed that most of the clones from
nitrate amended microcosm showed close similarity to Diaphorobacter spp. and other
bacteria capable of degrading polyaromatic compounds under denitrifying condition. This
study suggests that there exists bacterial and methanogenic bacterial community in the coal
bed that is capable of in situ biotransformation of coal into methane. The methanogenesis can
be accelerated in situ by injecting the limiting nutrients deepinside the coal seams.
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Application of the ANAEROCHIP microarray to investigate methanogenic communities
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Abstract

Anaerobic digestion is a renewable energy technology that is gaining increasing interest
and importance worldwide. It requires specific environmental conditions and is dependent on
the bacterial and archaeal communities involved to co-operate in a close and efficient
syntrophism for the stable production of methane-containing biogas. Sludge samples from 11
biogas plants in South Tyrol, Italy, and in Vorarlberg, Austria, were collected in the spring,
summer and autumn of 2009. DNA was extracted from sludge samples, PCR amplified and
subjected to hybridisation using the ANAEROCHIP microarray. Results of microarray
hybridisation indicated that sludge samples grouped into two main groups, dominated either
by Methanosarcina or Methanosaeta, both aceticlastic methanogens. Archaeal communities
dominated by Methanosaeta were found to be more diverse than those dominated by
Methanosarcina. Real-time PCR targeting these two genera was conducted in order to
provide quantitative data on the methanogenic communities present in the different sludge
samples. Sludge samples collected at different times of the year were only found to differ
slightly in the methanogenic communities. Gas concentrations (CH4, CO,, H,S) were
measured at the time of sampling, and physical and chemical parameters were determined
(dry matter, organic matter, pH, conductivity, total organic carbon, total organic nitrogen,
volatile fatty acids) upon arrival at the laboratory. It was shown that the sludge samples
dominated by members of the genus Methanosarcina were accompanied by high
concentrations of acetate, whereas sludge samples dominated by representatives of the genus
Methanosaeta were found at lower acetate concentrations.
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Abstract

It is well known that bifidobacteria are the main representatives of probiotics (,,live
microorganisms-especially bacteria-which when administered in adequate amounts confer a
health benefit on the host). Importance of isolation and description of new species of
bifidobacteria is evident. Bifidobacteria belong to strictly anaerobic bacteria and were isolated
mainly from the digestive tract of humans, domestic pigs, rabbits, poultry, honeybees and
bumblebees. The main step in description of a new species of the genus Bifidobacterium is
determination of fructose-6-phosphate phosphoketolase activity (specific for bifidobacteria and
representatives of the family Bifidobacteriaceae) and relation of the sequences of phylogenetic
markers (16S rRNA-gene encoding small ribosomal subunit, Asp60-gene encoding heat shock
protein 60kDa, Xfp-gene encoding xylulose-5-phosphate phosphoketolase, ITS- sequence of 16S-
23S intergenic spacer..etc.) with the related species using molecular genetics techniques and
computer programs. Similarity of 16S rRNA (the main phylogenetic marker in prokaryotes) genes
with related species should be < 97,5%. In the case of other phylogenetic markers the values of
similarity should be lower (< 94, rather <90%). Prerequisites for the description of a new species
are also results of C+G (mol% Cytosine and Guanine in bacterial genomes), phenotypic
characteristics (e.g. ability to utilize various saccharides, production of various enzymes,
morphology of the cells and colonies, results of chemotaxonomical methods-profile of cellular
fatty acids, polar lipids..) and their relation with related species. So far, we have described three
new species of bifidobacteria and a new genus Bombiscardovia from the digestive tract of various
bumblebee species.

Many phosphoketolase-positive bacterial strains were for the first time isolated from the
digestive tract of wild pigs. Most of them were according to 16S rRNA gene sequences identified
as Bifidobacterium boum. However, there were a few bifidobacterial strains which differed from
other species in sequences of phylogenetic markers. 16S rRNA sequences of DPTE5' and DPTE7
isolates showed 94.5% similarity to the type strain of Bifidobacterium boum and lower similarity
to other species of bifidobacteria. In the case of DPVI-TET3" isolate there was 93.5% similarity
of 16S rRNA gene to the same species. 16S TRNA gene homology between the strains DPTES"
and DPVI-TET3" was relatively high (97.3%). However, they differ fundamentally in sequence
homology of the other phylogenetic markers. The strains DPTE5" and DPVI-TET3" possess 82.8
and 87.5% homology of the Asp60 gene with type strain of B. adolescentis and B. bifidum,
respectively. Homology of the same marker between the two type strains was only 87.1%. Similar
results were obtained in the case of other phylogenetic markers. The type strains differ from other
bifidobacterial species and from each other also in many phenotypic characteristics. We proposed
their names: Bifidobacterium susscrofis sp. nov. (DPTES") according to Latin name of the wild
pigs (Sus scrofa) and Bifidobacterium artiodactylum sp. nov. (DPVI-TET3") according to Latin
name of the artiodactyles (Artiodactyla) since very similar 16S rDNA sequence were obtained
from the digestive tract of another representatives (rumen of Bos taurus) of artiodactyles.
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Hydrogenotrophic microbiota distinguish native Africans from African
and European Americans
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Abstract

Compared to other U.S. racial and ethnic groups, African Americans (AA) have a
higher incidence and mortality from sporadic colorectal cancer (CRC) than European
Americans (EA), while native Africans (NA) are rarely diagnosed with the disease. Reduced
susceptibility to CRC in NA is associated with low consumption of animal products and
greater microbial production of colonic methane. In this context, we hypothesize that
differences between the Western and African diet drives differences in the colonic microbiota
that is best reflected by the abundance of hydrogenotrophs responsible for the disposal of
hydrogen produced by microbial fermentation. The present study characterized and compared
acetogens, methanogenic archaca (MA) and sulfate-reducing bacteria (SRB) in stool from 19
EA, 40 AA and 41 NA. Quantitative real-time PCR and clone libraries targeting the SRB
genera Desulfovibrio, Desulfobulbus, Desulfobacter and Desulfotomaculum and Archaea 16S
rRNA gene sequences as well as the functional genes for acetogens, MA and SRB were used.
Taxonomic 16S pyrosequencing was also performed on a well characterized subset of 12 AA
and 12 NA. Where all three hydrogenotroph groups were consistently detected in NA, many
EA and AA did not harbor detectable hydrogenotrophs in their stools. A similar trend was
observed with the four SRB genera, however Desulfotomaculum were generally more
abundant in AA. A functional gene for butyrate producing bacteria was also detected more
frequently in NA. Sulfate reducing bacteria sequences were amplified from all subjects while
MA sequences were amplified more often in NA (75%) than in AA (25%). Significantly
distinct Desulfovibrio piger and Methanosparaea stadtmanae phylotypes were observed in
each group. Sequences from clone libraries belonging to the Methanosarcina genus were
detected for the first time from stool samples. Pyrotags from 4 AA and 6 NA indicate that NA
colonic microbiota is dominated by Prevotella whereas AA colonic microbiota is dominated
by Bacteroides. Colonic microbiota of NA also appears enriched in starch degrading
organisms such as Succinivibrio and Xylanibacter. AA stool microbiota appear enriched in
Bacilli and Streptococcus. These data further support our prior observations of host genetic
background and/or diet influencing hydrogenotrophic community structure. A reciprocal diet
exchange study is currently being conducted to directly assess the contrasting influence of the
Western and the African diet.
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The molecular survey of the gut microbial communities of neotenic amfibians Proteus
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Abstract

The initial molecular survey of the hingut microbiota inhabiting the amphibian
salamander Proteus anguinus anguinus from the Karst underground systems was presented
recently, showing that this unusual neotenic subterranean vertebrate is colonized
predominately by members of the less known clostridial group with uncertain phylogenetic
affiliation i.e. genus Peptostreptococcus Incertae Sedis, which contains only environmental
clone sequences. However, due to the restrictions concerning the capture of these protected
animals, the initial survey was performed only on the gut contents of one animal, limiting the
relevancy of the acquired data and interpretation of findings severely. Since then, we have
focused on retrieving faecal samples from captivated animals which live in specialized
aquaria at the department for Biology of the Biotechnical faculty and at the speleological
laboratory Tular in Kranj, Slovenia. We attempted to isolate enough microbial DNA of the
appropriate quality from the collected faecal samples and thus analyse the hindgut microbial
community structure using the noninvasive approach. Further, we compared the structure of
the P. anguinus hindgut microbiota with the structure of the hindgut microbiota from a
recently described subspecies P. anguinus parkelj, which inhabits the subterranean waters of
the south-eastern part of Slovenia and is pigmented, and with the gut microbiota of another
neotenic salamander Ambystoma mexicanum, commonly known as the Axolotl. The results
show, that the structures of the gut / faeccal microbial communities of these three species are
clearly different in taxonomic terms, but they do share some common features. For example,
the retrieved ribosomal sequences of bacteria belonging to only 4 (in the case of P. anguinus
anguinus even only 3) bacterial phyla represented the vast majority of all retrieved sequences
(82 — 100%). The results of the comparative sequence analysis shall be presented in detail as
well as the results of the molecular typing methods which were used in order to reveal the
dynamics / stability and relatedness of the studied communities.
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The gut microbiota of fat mice suffering from metabolic syndrome
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Abstract

Metabolic syndrome comprises several medical disorders that commonly lead to
cardiovascular diseases or type II diabetes. One of such disorders which have received a fair
share of attention due to its increasing prevalence in recent years is obesity. So far it has been
shown that high fat diet induced obesity is accompanied among others by low-grade
inflammation, but the mechanisms by which high-fat diet promotes inflammation are still
poorly understood. The development of obesity is a result of changes in regulation of energy
intake, usage and storage, and involves genetic and environmental factors. However, it seems
that changes in the genome, diet, or physical activity can not completely explain the increase
of obesity and related symptoms of the metabolic syndrome. Recent studies also revealed that
activity and structure of gut microbial community in obese and lean mammals differ,
supporting the idea that there is a link between the metabolic diseases and the gut microbiota.

Majority of relevant studies concerning gut microbiota of obese animals was done on
mice models with monogenic determination of obesity. Since the occurrence of such obesity
in humans is rare, we examined the gut microbiota on a fat (F) and lean (L) lines of polygenic
mouse model of obesity (1), which also show all other symptoms of the classic metabolic
syndrome (2). We have compared the structure of the gut microbiota from the gut content and
faeces obtained from lean and obese line of mice using two DNA fingerprinting methods,
DGGE and T-RFLP. Profiles of bacterial microbial community were significantly different
when comparing samples obtained from caecum and colon. Further, when analyzing bacterial
community profiles from the caecum samples, clear and statistically significant differences
were observed when comparing the lean and fat mice, whereas no such observation was made
when colon samples were compared. The statistical analyses of the retrieved data showed
significant correlation between the bacterial community structure, phenotype and the used
diet.
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Microbial Diversity in Fermentative Conversion of Glycerol to Ethanol
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Abstract

Glycerol, a by-product of biodiesel production process, is a promising feedstock for
subsequent bioconversion to value added products [1, 2]. This study investigated the potential
application of a mixed consortium on the fermentative conversion of glycerol to ethanol.
Maximal ethanol concentration of 241 mmol L was observed in the cultivation conditions
where the initial glycerol concentration of 45 g L™, incubation temperature at 30 °C, pH 7
after 72 hr fermentation. At this condition the production yield was 0.80 mol ethanol mol™
glycerol. 16S rDNA sequence analysis of microbial samples at the optimal condition after 72
hr fermentation with the highest ethanol concentration indicated that 95 percents of the 19
representative clones based on RFLP patterns were belonged to class Gamma-proteobacteria
and 5 percents of those were belonged to class Beta-proteobacteria. The dominant microbes
in the class Gamma-proteobacteria were closely related to genus, Enterobacter (47.5%) and
Klebsiella (47.5 %), while those in the class Gamma-proteobacteria were closely related to
genus Thauer.
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Microbes At Work: From Biochips To Bioenergy
H. Insam'?, 1. Franke-Whittle', M. Goberna', A. Hansel’, W. Singers, A.

Walter', B. Wett?

YInst. of Microbiology, Univ. of Innsbruck, 2BIO4GAS GmbH, *Inst. of lon Physics, Univ. of Innsbruck
“lonicon, lonicon GmbH, *lONIMED GmbH, IONIMED GmbH, Innsbruck, Austria

PLENARY LECTURE
Abstract

Literature and clone library studies give evidence to a wide variety of Archaea and
particularly Bacteria and in anaerobic sludges. To which extent the composition of these
communities depends on substrate quality and reactor design is not well investigated. Based
on phylogenetic microarray analyses we conclude that in biogas reactors diversity and
stability are possibly not related to each other, against all ecological theories. Besides
phylogenetic analyses we have investigated volatile organic compounds as process indicators.
On the other end of our work we are designing small-scale biogas plants of the type
BIO4GAS™ and aim at an optimization of energetic efficiency. Among the goals is a biogas
plant that does not need any mechanical stirring but just relies on hydraulic and gas pressure.
The great challenge in our work is to integrate knowledge of the involved microbiota, the
intermediates that are produced, the quality of the biogas in terms of methane and H2S
content, and on process performance on the large scale.
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Factors affecting methane production from biogas plant sludge
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Abstract

The complete anaerobic degradation of organic waste is a complex process where
several trophic levels are involved. In the first hydrolytic step polymers are cleaved to
monomers. These are further degraded to short organic acids like acetate, and H, and CO,
which are the main substrates for methane-producing archaea [1]. Therefore, a well working
degradation process requires a reduction of the intermediates in each trophic level. The
accumulation of a single intermediate might lead to an end product inhibition because of
thermodynamic unfeasible degradation pathway(s), and subsequently to a digestion failure
accompanied by a stop in the lucrative production of biogas [2].

Several important process parameters have to be monitored during anaerobic digestion
including the pH value, volatile fatty acid (VFA) concentrations, gas quality and quantity.
Furthermore, also the concentration of ammonium/ammonia, the organic loading rate and
hydraulic retention time are of interest. On the other side, the temperature and the mode of
stirring and mixing are generally kept constant. Among these parameters the pH value plays a
central role because it affects the process directly and indirectly. Directly, because in the first
step of the anaerobic degradation hydrolytic microorganisms favour an acidic pH but
methanogens at the end of the degradation cascade prefer a neutral up to slightly alkaline pH.
In a well working digester both reactions run concurrently and thus no significant
accumulations occur. Indirectly, because the pH changes the ratio of the dissociated and
undissociated species of a VFA and NH;/NH;, which might have toxic effects on the
microorganisms because their dissociated species are able to penetrate the membrane and
cause irreversible damages like changing the intracellular pH [3].

The temperature influences several parameters significantly, and it is known that a
thermophilic digestion is more vulnerable to digestion failures than a mesophilic digestion,
however, the theoretical methane output is higher during thermophilic treatments [4;5].

The concentrations of VFA are very important because they represent like H, the
bottleneck of the complete cascade. Elevated concentrations might be an indicator for a
stressed process or an already starting process failure. Usually the easiest although
unsatisfying state of the art is to reduce the organic load, which might be followed by the
addition of bicarbonate to buffer the system. The latter is the case because an accumulation of
VFAs generally has the additional drawback in the acidification of the system, and thus the
pH drops below the favoured range for methanogenesis [6].

Lately another strategy to combat a process failure was published [2] where an
acetate-degrading enrichment culture was added to a digester with highly accumulated VFAs,
and within a few days the digester stabilised and showed a distinct VFA reduction and
methane production.
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Use of probiotic strains of Lactobacillus acidophilus and Bifidobacterium longum instead
of traditional starter cultgres in fermented meat products
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Tomas Bata University in Zlin, Nam. T. G. Masaryka 275, 762 72 Zlin, Czech Republic

Traditional starter cultures include species of lactic acid bacteria (LAB), including
Pediococcus spp. Lactococcus spp., and Lactobacillus spp. The use of such cultures ensures a
rapid onset of fermentation and discourages growth of undesirable bacteria, due to release of
lactate and a reduction of pH. Probiotics are defined as live microorganisms which when
applied to animal or man benefit the host by improving the properties of the indigenous
microflora (Holzapfel et al., 1998). Hammes and Hertel (1998) suggested the possibility of
developing starter cultures that exhibit probiotic properties and which also produce the
required technological and sensory functions in the meat matrix. Suitable probiotic cultures
may provide two mechanisms of safety. Firstly, they may inhibit pathogenic bacteria in the
sausage (Erkkila” et al., 2000) and, secondly, inhibit pathogens within the gastrointestinal
tract (Henriksson and Conway, 2001; Hudault et al., 1997). The aim of our work was to
investigate the possibility of substituting traditional starter cultures using selected probiotic
bacteria.

Materials and methods

The meat formulation consisted of mutton (32%), pork back fat (32%), beef chuck
(16%), pork skin emulsion (3,5%). Frozen meat and fat was minced and mixed with NaCl
(2,3%), spices (1,2%), dried whey (2%), wheat fiber (3%), water (7%). Sausage batter was
divided into two parts of which one was inoculated with traditional starter culture AS-3/100
(Almi GmbH., Austria) consisting from Staphylococcus carnosus, Staphylococcus xylosus,
and Lactobacillus curvatus and the other part with probiotic substance Laktoflora
(MILCOM a. s., Czech) consisting from Lactobacillus acidophillus CCDM 476 and
Bifidobacterium longum CCDM 241a. The sausages were cold smoked at 25°C for 96 hours
and fermented at 20°C for another 10 days. The sausages were monitored for changes in
population levels of lactobacilli and bifidobacteria in intervals 10, 24 and 60 days after
production. Occurrence of microorganisms and their affinity to sausage structures were
analysed using scanning electron microscopy SEM. Technological parameters as pH, water
activity, and fatty acids were determined. The probiotic effect was investigated by
enumeration of lactobacilli and bifidobacteria in stool samples provided by 15 respondents
before and after a 14-day consumption of sausages (100 g per day).

Results and discussion
According to our results is possible to use of selected probiotic strains of
Bifidobacterium longum and Lactobacillus acidophilus as non traditional starter cultures in
fermented meat products. The numbers of probiotic bacteria (Lactobacillus) in final product
10° CFU/g are satisfactory for possible probiotic effect and even after 2 months of storage.

TAB. 1 Microbiological analysis of sausages (CFU / g).

10 days 24 days 60 days
Lactobacillus Bifidobacterium Lactobacillus Bifidobacterium Lactobacillus Bifidobacterium
Spp. Spp. Spp. Spp. spp Spp.
Probiotic 3,00 x 107 2,60 x 106 4,60 x 107 2,70 x 105 3,50 x 106 5,10 x 104
Traditional 8,60 x 107 470X 108 6,10 x 107 7,90 x 108 1,20 x 107 1,70 x 102
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TAB. 2 Biochemical and technological parameters.

Fatty acids Fatty acids Fatty acids Fatty acids Water | Lactic Acetic Butyric
Parameter SFA MUFA PUFA trans fat | activity | acid acid acid pH
Unit g/100g g /100g g/100g g/100g % % % %
Probiotic 16,37 18,98 4,79 0,17 44,73 | 0,860 1,17 0,16 0,07 4,92
Traditional 16,17 19,04 4,07 0,16 4468 | 0,860 1,16 0,14 0,07 4,90

Another properties such as pH, water activity (Table 2) are also satisfactory regarding food
safety. No important differences between traditional and probiotic sausages are determined in
the content of fatty acids. The scanning electron microscopy (Fig. 1) proven the only
occurrence of lactobacilli in sausages but the procedures of preparation may by responsible
for bifidobacteria damage. Lactobacilli showed strong affinity to fat components in both kinds
of sausages. That is why the aggressive elution by chloroform was used, which could remove
bifidobacteria.

Fig 1. SEM Lactobacilli and bifidobacteria in sausages: 1 — traditional, 2 — probiotic .

LAB have been used to enhance the storage stability of foods and improve taste, but
recently attention has been paid to their beneficial effects on human health. In our study the
increasing of the number of lactobacilli in stool samples after 14-day consumption of
probiotic sausage was determined (Fig. 2). In comparison between both products, the numbers
of lactobacilli were not increased after consumption of traditional sausage used as placebo.
The numbers of bifidobacteria were without significant changes in both cases. The traditional
sausage contained numbers of lactobacilli comparable with probiotic sausages, but without
their increasing in stool samples after consumption. This result confirmed current state of
evidence, that probiotic effect is strain specific and also the fact that usual starter cultures are
not probiotic despite belonging to selected species.

Fig. 2 Microbiological analysis of stool samples.

Enumeration of lactobacilli and bifidobacteria in stool samples
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Abstract

Microbial communities tend to be very dynamic, especially if habitat changes occur. In
this survey the microbial community in the course of a full-scale BIO4GAS® reactor start-up
and after landspreading of either anaerobically digested or fresh cattle manure was
investigated. These experiments aimed at analysing qualitative and quantitative changes in the
microbial consortia during anaerobic digestion and investigating the effect of different
amendments on the soil microbiota, either on y- or non-irradiated soil. PCR amplification of
SSU rRNA genes combined with DGGE or cloning, quantitative real-time PCR and
cultivation on selective media were employed to visualise these shifts.

The reactor was successfully started up by filling it up completely with cattle manure
and gradually increasing the temperature to 37°C. This allowed the establishment of a
microbial community that yielded a high and stable biogas production (5.38 + 2.11 mL
methane g' VS d). The methanogenic community was initially dominated by two
hydrogenotrophs, Methanobrevibacter and Methanocorpusculum, and shifted to a consortium
of hydrogenotrophic and metabolically versatile methanogens, eventually dominated by
Methanosarcina barkeri. Main bacterial taxa were stable over the start-up, however,
populations of acetogens, syntrophic fatty-acid-oxidisers and cellulose-degraders established.
To assess the effect of landspreading digestate or manure (80 kg N ha™), amended pots
containing y- or non-irradiated soils were incubated for 0, 1 and 3 months. Soil samples
amended with fresh cattle manure were positive for all three tested pathogens (Escherichia
coli, Salmonella, Listeria), whereas in digestate amended soils only non-pathogenic Listeria
were higher. Thus, land spreading digestate instead of fresh cattle manure reduced the risk of
applying pathogens to the soil ecosystem. Although both organic fertilisers supplied bacteria
and fungi able to proliferate in y-irradiated soils, neither amendment modified substantially
the microbial communities in non-irradiated soils. Potential pathogens were significantly
more abundant in y- than in non-irradiated treatments, leading to the conclusion that the
autochthonous soil microbiota suppressed the proliferation of allochthonous microorganisms,
including potential pathogens.
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Abstract

Prebiotics (e.g. fructooligosaccharides and galactooligosaccharides) have been used as
bifidogenic compounds in human food and infant formulas [1]. Prebiotics are substances
which should selectively stimulate the growth of probiotic bacteria such as bifidobacteria and
lactobacilli [2]. The aim of our study was to test the growth of bifidobacteria and another
infant faecal bacteria on commercial available prebiotic in in vitro condition.

Faeces of 35 infants (aged from 1 to 6 months, delivered vaginally or by caesarean
section) were analysed for bifidobacteria, clostridia, lactobacilli, E. coli, gram-negative and
total anaerobes by cultivation on selective agars and by fluorescence in situ hybridization
(FISH) methods (RiboTechnologies, The Netherlands). Faecal samples (0.1 g) were dissolved
in PBS buffer, centrifugated and precipitate was washed with PBS buffer. Faecal bacteria
were inoculated to cultivation medium containing commercial available prebiotics (2 %):
Vivinal® (represents galactooligosaccharides — GOS) or Raftilose® P95 (represents
fructooligosaccharides — FOS) as single carbon source. After 24 hours of anaerobic
cultivation at 37 °C, total anaerobic bacteria, bifidobacteria, lactobacilli, E. coli, and gram-
negative anaerobes were again quantified by cultivation and FISH. Clostridia were
enumerated only by FISH and gram-negative only by cultivation.

The results of the experiment were divided into four groups according to the mode of
delivery and the presence of bifidobacteria (bifidobacteria-positive or bifidobacteria-negative
children). In bifidobacteria-positive faecal sample (bifidobacterial counts 9-10 log CFU/g),
dominated these bacteria also after cultivation on prebiotics in most cases. Clostridia were
detected (in number 7-9 log CFU/g) in children without bifidobacteria. In all samples of this
group clostridia dominated after subcultivation on Vivinal® and Raftilose® P95. Children
born by caesarean delivery had higher counts of clostridia. Lactobacilli were stimulated by
prebiotics and were detected in higher numbers in children with bifidobacteria. Prebiotics
stimulated also growth of gram-negative anaerobes, E. coli and clostridia. Lower number of
E. coli and gram-negative bacteria were determined in children with bifidobacteria.

Results obtained by FISH were in line with cultivation results. There were no
significant differences between bacterial growth on Vivinal® and Raftilose® P95. The in
vitro techniques used in this study are not fully sufficient to make definitive conclusion for
infant nutrition, but it is highly probable that prebiotic tested are not able to selectively
stimulate only probiotic bacteria also in in vivo conditions.

The study was supported by grants GACR 525/08/H060 and MSM 60460709/01.
References
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[2] Saavedra, J.M. et al., Lancet. 344 (1997) 1046-9.
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Abstract

Inoculants are silage additives containing lactic acid bacteria (e.g. Lactobacillus
plantarum, other lactobacilli, pediococci or Enterococcus faecium) that help to improve
fermentation (production of lactic acid) in the silo. Inoculants bacteria are usually selected
from epiphytic microflora or other environments. Bacterial spectrum includes
homofermentative species producing exclusively lactic acid and heterofementative species
producing mixture of lactic and acetic acids and/or other by-products like ethanol and carbon
dioxide. Mode of action of inoculants include: 1) rapid production of lactic acid, 2)
improvement of the aerobic stability of silage due to production of acetic acid, 3)
detoxification of mycotoxines and inhibition of pathogenic and/or spoiling bacteria, 4)
probiotic action. The aims of our study were to isolate and identify bacteria from silage
inoculates, use bacteria isolated in laboratory made silage and evaluate microbial quality of
these silage compared to control without bacteria treatment.

Five commercially available inoculants were tested, bacterial counts were
determinates by cultivation on selective agars. Total viable counts in inoculants varied from
10 to 11 log CFU/g. Bacteria were isolated and identified by API system and PCR. Four
products contained declared bacterial counts and species. Two strains of Lactobacillus
plantarum, one strain of Pediococcus acidilactici and one strain of Enterococcus faecium
isolated from inoculants were used for the experimental production of alfalfa silage. From
these strains rifampicin-resistant mutants were prepared by gradient plate techniques to
distinguish them from naturally occurred bacteria. Laboratory silage without inoculants
served as a control. Total LAB level, lactobacilli, pediococci and enterococci counts were
determinate in days 14, 21, 30, 49 and 60 of alfalfa fermentation. Identity of isolates from
media with rifampicin was evaluated by PCR-RAPD. RAPD profiles of re-isolated bacteria
corresponded with profiles of isolates used for the treatment. Results indicate that bacteria
from inoculants dominated in laboratory silage and overgrowth naturally occurred LAB.
Treated silage samples had lower pH (4.2 vs. 4.5 in control samples) and contained more
lactic acid compared to control silage.

The study was supported by grants GACR 523/08/1091, GACR 525/08/H060, and MSM
60460709/01.
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Abstract

Methane (CHy) represents one of the major greenhouse gases with a global production
of 1.200 tons per year (with approximately 70% of microbiological origin) and was paid
increased attention in the last decade due to emerging problems with global warming. The
produced methane is derived from anaerobic digestion processes of organic matter. This
degradation processes are divers, complex and depend on several trophic levels of bacteria
and archaea. The methane generation process itself is conducted by archaeca with two
pathways being of central importance: i) the cleavage of acetate and ii) the reduction of CO,.
The most important sources of methane are ruminants, rice fields, and wet soils, especially in
thawing permafrost regions. In alpine soils the role of methanogenic archaea is not certain. In
the present study soils from two different alpine regions each with 3 different sampling sites
were evaluated on their potential to produce methane (methane potential). Samples were taken
in May/July and September/October 2010. The first region was located in the Austrian Otztal
(46°50°N, 11°03’E) and the 3 sampling sites were representing different soils ages from 6 to
>5 000 years on a glacier foreland. The samples were taken at an altitude of 2250 to 2350 m
(asl). The second region was located in the Austria Stubaital (47°07'N, 11°16'E) and
representing different agricultural management systems: grazing land, fallow ground, and
mowing meadow. The samples were taken at an altitude of 1900 to 2100 m (asl). The
methane potential was evaluated by weighting 10 g of sieved (2 mm) soil into serum flaks.
The oxygen was removed by adding gas (N,/CO,) to exchange the flaks’ headspace. The
bottles were closed with butyl rubber septa and incubated at 3 different temperatures (10°C,
37°C, 50°C) to simulate different environmental conditions (e.g. seasonal changes) and to
facilitate the growth of the different physiological groups of Methanoarchaea. Moreover, the
soil water content was varied. Otztal samples showed an increasing methane potential by the
increase of temperature and water content. However, an increase with soil age could not be
observed although other soil parameters varied. Stubaital samples showed a significantly
higher methane potential compared to those from Otztal. Significant differences between
samples from grazing land, fallow ground, and mowing meadow could be observed as well as
an increase of methane production with incubation temperature and water content. Soil
samples of grazing land showed the highest methane potential.
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Abstract

The use of municipal solid waste as feedstock for biogas production offers an
interesting possibility for waste treatment with the beneficial effect of gaining a green energy
source. The involved processes are very complex and many different organisms, connected
via a dynamic food web are associated with them. These complex interactions within these
microbial communities are still not clearly understood. Therefore a method, well established
in aerobic but still not as common in anaerobic system, was used to throw some light on this
matter: PLFA (phospholipid fatty acid methyl esters)

Within the present investigation a 750 m?® biogas reactor (Roppen/Tyrol) was
monitored over a period of one year. During the observation period three different phases
regarding the gas production could be determined: low (I), increasing (II) high (III) and
decreasing (IV) gas production. In combination with the PLFA profiles we were able to
identify changes in the microbial community according to these phases. The further analysis
of the profiles regarding signature lipids also showed remarkable alterations during the
observation period. However, this simple straight forward signature lipid based way of
interpretation has to be done with great caution because these biomarkers are not as specific
as they are usually thought to be [1].

Anyway, used with caution this PLFA analysis can give useful information about the
microbial community associated with the biogas process.

References

[1] Frostegard A. et. al., Soil Biol Biochem, (2010), doi:10.1016/j.s0ilbi0.2010.11.021, in press
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Abstract

Rabbits (Oryctolagus cuniculus Linnaeus, [1758) and European hares (Lepus
europaeus Pallas, 1778) are strictly herbivoruous monogastric animals, distinguished through
their caecotropy. Caecum is the main site of microbial fermentation and represents up to 40%
of rabbit gastrointestinal tract. Increasing commercial interest in rabbit meat production
industry has not been matched till recently with research activities focused on the gut
microbiology which is a crucial part of nutrition, specifically in herbivores. Lately, a structure
of rabbit gut bacterial community of Spanish and French populations was described by
Abecia et al. [1] and Monteils et.al. [2], who proposed the existence of rabbit “core” gut
microbiota. We continued their work by studying (i) how does the gut microbial community
of New Zealand White adult rabbits of Slovenian selection for meat production (strain SIKA)
relates to already described communities of Spanish and French rabbits, and (ii) how does the
gut microbial community of European brown hares relates to the communities of rabbits? We
will present the finding of our research work.

16S rDNA gene clone libraries were developed from a total caecal and colon
microbial community DNA from three rabbits and hares subjects, using universally conserved
bacterial primer sets. Randomly selected clones were sequenced and comparative sequence
analyses performed. The results indicate that the gut bacterial community of European hares
is fairly similar to the gut bacterial communities from the rabbit gut contents, at least at the
phylum level. Firmicutes dominate in all libraries, and within that phylum, families
Lachnospiraceaceae and Ruminococcaceae are most prominent.

References

[1] Abecia, L., Fondevila, M., Balcells, J., Edwards, J. E., Newbold, C. J., McEwan, N. R., FEMS
Microbiol Letters 244 (2005) 111-115.

[2] Monteils, V., Cauquil L., Combes, L., Godon, J-J., Gidenne T., FEMS Microbiol Ecol 66 (2008)
620-629.
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Abstract

Succession is defined as the change of biological communities over time. The
forelands of receding glaciers are valuable and unique areas of investigation to gain insight
into primary succession and soil formation. Many of the previous studies on this topic have
examined plant communities but only a few studies dealt with microbial activities or
microbial community structure along these chronosequences.

In this study three different soils (B1, primary substrate just at the margin of the
glacier, B2, intermediate stage with an approximate age of 140 years, and B3 a mature soil
with an age of about 5000 years) of the Rotmoosferner foreland (46°50°N, 11°03°E) were
investigated for methanogenic and methanotrophic activities in relation to time since glacier
retreat due to climatic change. Soils were sampled in July 2010 and October 2010. Potential
methane production was determined for sieved soil samples (2mm) with and without
additional water application at three different temperatures (10°C, 37°C, 50°C). In both
summer and autumn soils methane emission increased with increasing incubation temperature
and water content. But despite the fact that other microbial activities (e.g. dehydrogenase,
ammonification) distinctly increased along the chronosequence, no increase in methane
release could be observed depending on the age of the soil. To confirm these results
undisturbed soil cores were incubated under anaerobic conditions at 25°C for seven days and
again no significant difference in methane production was detectable.

The determination of potential methane uptake by undisturbed soil cores exposed to
5% methane surprisingly pointed to the highest CH4-uptake in B1, followed by B2 and B3.
Although the differences were very great they were not significant due to the high standard
deviations between the parallels. In contrast, sieved soil samples were exposed to 1%
methane and incubated at 25°C for 28 days. B1, B2, B3 (July) oxidized 0.883 ml/ g FW,
0.576 ml/g FW and 2.266 ml/g FW methane. Methane oxidation by the soils that were
collected in October was higher (3.725 ml/g FW in B1, 13.055 in B2 and 13.632 in B3).
Additionally, there was an increase of methane uptake with soil age.

51



Poster Session I: ...omics technoloqgy ISAM 2011

The hydrogen production by anaerobic bacteria grown on simple and complex
substrates
Jame R., Vilimova V., Lakatos B., Varecka L.
Department of Biochemistry and Microbiology, Faculty of Chemical and Food Technology, Slovak
University of Technology, Radlinskeho 9, Bratislava 812 37, Slovakia
jamerasha@yahoo.com

Abstract

Microbial hydrogen as fuel can by produced using fermentative bacteria, by the
fermentation processes of organic substrate without the presence of light [1][2]. We isolated
anaerobic bacteria from cow or sheep rumen and from the activated sludge, which were tested
for hydrogen production, when different substrates were used as the carbon source.
Afterwards, hydrogen-producing strains were identified by their ITS sequences. Only bacteria
belonging to genera Clostridium and Escherichia coli were found as hydrogen producers.

These isolates could be grown on saccharides, and preferred glucose, or cellobiose or
lactose over xylose and ribose as carbon sources. Growth on arabinose was significantly
lower. The production of hydrogen was not always proportional to the growth competence on
saccharides. We tested also growth and hydrogen production using complex materials, such as
straw or hay, or agricultural raw or waste materials, such as milk, blood, molasse, starch,
cellulose, sunflower, or rapeseed meals. Cellulose, starch, hay, straw, milk and blood were not
efficient substrates for the hydrogen production, while sunflower or rapeseed meal yielded as
much hydrogen as saccharides by some but not all strains. C. perfringens, C. difficile isolates
an isolate similar to C. botulinum were the most competent in hydrogen production. The
production attained values of 300-400 umol/l H, in the gaseous phase. C. beijirinckii isolate
produced hydrogen to less extent (about 90 pumol/l) and failed to utilize most complex
substrates for this process. E. coli isolate produced hydrogen in comparable quantities but
only with glucose as carbon source. Thus, some bacteria could utilize some complex
substrates without their hydrolytic pre-treatment. There is considerable variability between
different species of the same genus in the production of hydrogen.

This work was supported by the Science and Technology Assistance Agency under the
contracts No. APVV-0642-07, and VVCE-0064-07, and EU supported grant ITMS 26240120016.
Nucleotide sequencing was performed using facility of the BITCET program.
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Abstract

Celiac disease (CD) is an autoimmune disease of the small intestine and is caused by
the ingestion of cereal-gluten proteins (prolamins) from widely prevalent food sources such as
wheat (gliadins), rye (secalins), barley (hordeins), and oat (avenins). Clinical appearance of
the disease is ranging from asymptomatic manifestation to typical malabsorptive symptoms,
including  diarrhoea, weight loss, and nutritional deficiencies. Most celiac patients respond
to a gluten-free diet (GFD), with resolution of clinical symptoms and histological and
serological recovery. It was believed that degradation of the glutens could improve the
treatment of CD. Just recently, was described relation between degradation of gliadin in
duodenal mucosa and positive serological tests for CD, regardless application of GFD or not
[1]. Later on, a new bacterial sources of gluten-degrading enzymes was described in oral
cavity [2]. In fecal samples of CD patients numbers of Bacteroides-Prevotella, Clostridium
histolyticum, Eubacterium rectale, Cl. coccoides, Atopobium and sulphate reducing bacteria
were significantly higher [3]. But the role of bacteria in the development of the celiac disease
and during the GFD treatment period is not fully understood We have tested a hypothesis that
CD patients harbor bacteria with gliadinase activity.

Fecal bacteria were tested for the degradation of gluten and gluten fragments. Wheat
gliadin was diazotized with sulfanilic acid and stained azogliadin was used for the detection
of gliadinase activity in agar. After renaturation were bacterial proteases after SDS
electrophoresis screened on zymograms containing azogliadin and gluten fragments.

There were differences in distribution of gliadin degrading ability. Total activity of
gliadinase was higher in celiac patients (1.93+0.88 versus 1,31+0,72). Lactobacilli,
bifidobacteria and clostridia were shown to moderately degrade untreated gluten. Fragments
of a-gliadin containing AA at positions 55-75 was partly hydrolysed by few lactobacilli.
Bacterial proteases were partly isolated and their main properties, including pH optima,
substrate specificity and the effect of common protease inhibitors were described.

It was concluded that several commensal bacteria were able to degrade significant
amounts of gliadin.

This study was supported by the Czech Science Foundation (project No. 310/07/0414) and the
Institutional Research Project of the Institute of Animal Physiology and Genetics, Acad. Sci. CR, v.v.i.
(No. AV 0Z 5045 0515).
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Abstract

Solventogenic bacteria of the genus Clostridium produce 1-butanol during the acetone-
butanol-ethanol (ABE) fermentation [1]. The onset of 1-butanol production is accompanied
by many morphological and physiological changes induced by sporulation. We chose viability
determination as one of the important physiological factor for monitoring of ABE
fermentation.

Five fluorescent probes (propidium iodide - PI, ethidium bromide, 5(6)-
carboxyfluorescein diacetate, rhodamine 123, bis-(1, 3-dibutylbarburic acid) trimethine
oxonol - DIBAC4(3)) were tested in order to distinguish live and dead clostridial cells in
suspension. Flow cytometry determination of fluorescent staining was supplemented by
fluorescence microscopic observation. Two of tested fluorescent probes were found to be
suitable (DiBAC4(3), PI) for this purpose. The performance of dead cells staining using
DiBAC4(3) and PI were 98.5+0.1% and 94.7+0.6%, respectively. Then these fluorescent
staining methods were applied to the culture from batch fermentation carried out in a
laboratory bioreactor under anaerobic conditions.

Although flow cytometry detection of viability changes of endospore-forming bacteria
is relatively new field of microbiological research, notably for solventogenic clostridia, we
have proved that our staining methods integrated with flow cytometry are suitable for control
of ABE fermentation process carried out in a laboratory bioreactor [2]. We assume viability
monitoring of clostridia can help to gain more complex information on physiological state of
population during ABE fermentation process and enables more efficient and precise
fermentation control.

This research was supported by projects TIP no. FR-TI1/218, no. MSM6046137305 of the
Ministry of Education, Youth and Sport of the Czech Republic and financial support from specific
university research MSMT no. 21/2011.
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Abstract

CDAD (Clostridium difficile associated disease) is of great clinical importance due to
its increasing incidence involving a more severe course and higher mortality. However, the
data regarding C. difficile infections in the Czech Republic are rather fragmentary. In our
study we aimed to characterize C. difficile strains isolated in two University Hospitals in
Prague, Faculty Hospital Na Bulovce and Thomayer University Hospital.

During a one-year period (from January 2010 to December 2010) we isolated 55 C.
difficile strains. The presence of toxin A and B in stool samples was determined by using the
VIDAS Clostridium difficile A & B, BioMériux (Faculty Hospital Na Bulovce) and Rapid C.
difficile TOX A & B, DiaMondial (Thomayer University Hospital). The toxin-positive
samples were cultured onto selective media with cefoxitin and cycloserin and incubated under
anaerobic conditions at 37°C for 48 — 72 hours. The isolates were identified based on
morphological criteria, Gram staining and characteristic odour. The identification was further
confirmed by amplification of C. difficile specific gene cdd3. PCR toxinotyping was used to
determine sequence polymorphism in genes coding toxin A and B. All of 55 strains isolated
were separated into seven distinct toxinotypes. The majority of the isolates, 27 (49.1 %), were
toxin A negative (toxinotype VIII). Using PCR ribotyping, the method based on amplification
of the intergenic spacer regions located between the 16S and the 23S rRNA genes, isolated
strains segregated into 20 distinct ribotypes. A hypervirulent strain ribotype 027, associated
with severe nosocomial outbreaks, was not detected in either of both hospitals.
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Abstract

Lignocellulosic waste material brewery spent grain (BSG) has a high methane potential
and is thus appropriate substrate for biogas production. Due to its high content of lignin,
which is slowly degradable, and toxicity of its degradation products, which inhibit the
methanogenic archaea, anaerobic digestion of BSG needs to be carefully investigated. In
present study, different pretreatment techniques were tested to enhance the efficiency of
biogas production. Biogas production process was conducted in pilot CSTR digesters (50L)
under mesophilic conditions. The samples were taken weekly to follow ammonia
concentration, short chain fatty acids, chemical oxygen demand (COD) and aromatic
compounds. Biogas production and pH were controlled daily. Inhibition of methanogenesis
appeared during anaerobic digestion of all pretreated substrates and the raw substrate. The
inhibition starting point depended on the pretreatment technique and the accumulation of p-
cresol. In case of the mechanically pretreated BSG inhibition occurred when p-cresol
concentration reached 236 mg/l; when BSG was thermo-chemically pretreated the inhibition
occurred at 184 mg/l of p-cresol; the chemical (alkali) pretreatment of BSG resulted in
inhibition at 204 mg/I of p-cresol; the chemical (acid) pretreatment at p-cresol concentration
of 115 mg/l and in case of microbiologically (preincubated with Pseudobutyrivibrio
xylanivorans and Ruminococcus flavifaciens). pretreated BSG the inhibition occured at 359
mg/l of p-cresol. Consequently the concentration of acetic and propionic acid increased and
COD reduction decreased. Inhibition of biogas production from BSG is correlated with the
appearance of p-cresol as one of the lignin degradation products that has been recognized
before as an inhibitor of acetogenic bacteria and/or methanogenic archaea. The inhibitory
concentration of p-cresol is in the range from 100 to 350 mg/L and. The inhibition starting
point depends on the lignin degradation level in the pretreatment process.
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Abstract

Results of the earlier studies suggested an involvement of ciliates Eudiplodinium
maggii in the digestion and metabolism of chitin in the rumen. In this presentation we
described the results of the isolation, identification and characterization of chitinolytic
enzymes of this species.

The studies were performed on ciliates isolated from the rumen of selectively faunated
sheep. The protozoa were purified and incubated overnight with chloramphenicol,
streptomycin and ampicilin to eliminate the extra- and intracellular bacteria. The protozoa
were homogenized and centrifuged at 30 000 g while the obtained supernatant was collected
and served as protozoal cell extract for enzymatic studies. The fractionation of protozoal cell
extract by filtration on Sephadex G-150 column followed by identification of chitinolytic
activities resulted in separation of 10 fractions containing chitinolytic enzymes. All identified
fractions exhibited endochitinase and chitobiase activities whereas three first of them did not
possess exochitinase. Only single enzymes belonging to the each groups were identified in the
examined fractions. The most active fractions were used to characterize the specific activity
(Table 1).

Table 1. The characterization of the specific activities of the partially purification chitinolytic
enzymes of Eudiplodinium maggii.

Enzyme Preparate Total protein | Specific Total | Purification
Y P (mg) activity activity folds

Endochitinase Crude extract 5947 0;03 0, 16 1
Fraction 22 0,06 0,26 0,01 9

Exochitinase Crude extract 5,47 0,04 0,22 1
Fraction 24 0,04 0,94 0,04 24

5,47 0,07 0,38 1

B-N-acetyloglucosamidase Crude 'extract

Fraction 23 0,04 1,15 0,05 16

Specific activity - pM released product/mg protein/min. Total activity - pM released product/ protein
content of the examined sample/min.

Further examination showed the molecular mass of endochitinase, chitobiase and
exochitinase was 62, 51 and 41 kDa, respectively.
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Abstract

The members of the bacterial phylum Bacteroidetes represent one of the two
prevailing populations inhabiting gastrointestinal tract of animal and man. Genera Bacteroides
and Prevotella are assumed to dominate in the hindgut of man and rumen, respectively.
However, quantitative essays (rt-PCR, FISH) have shown that one can only detect fractions of
the total populations of both genera in samples of rumen fluids or colon contents using
species specific oligonucleotide probes or primers. Analysis of the ribosomal RNA sequences
which were retrieved in molecular biology based biodiversity studies of various microbial
ecosystems, have also shown, that the most abundant operational taxonomy units i.e.
“molecular species” only occasionally contain sequences retrieved from isolated organisms
and thus represent potentially novel microbial species or even genera which are completely
unknown in terms of genetics and physiology. We have therefore analyzed the distribution of
more than 25.000 rRNA sequences of members of the families Bacteroidaceae and
Prevotellaceae deposited at the RDP data base into operational taxonomy units at different
similarity levels by an open-source bioinformatics software package MOTHUR. We have
identified OTUs, containing only environmental clone sequences, and chosen the largest ones
for further analysis using the ARB phylogenetic package. Rather surprisingly, approximately
12.000 sequences from the family Prevotellaceae were assigned to more than 1500 OTUs,
which is a 3-fold larger number of OTUs as identified in Bacteroidaceae. Sequences of both
families were on the other hand similar in the fact that more than half of all identified OTUs
contained only one sequence. The largest 10 OTUs contained approx. 60 and 20% of all
sequences in Bacteroidaceae and Prevotellaceae, respectively. We can therefore constitute,
that the apparent phylogenetic relatedness differs among these two families as does the
“representativeness” of isolated members. The reasons for such discrepancy will be discussed.

58



Poster Session I: ...omics technoloqy ISAM 2011

Methanogenic activities in Alpine soils depending on land use
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Abstract

Due to the importance of methane emission and oxidation and its impact on global
climate change, we investigated activities of methanogenic microorganisms in Alpine soils,
which are not thoroughly investigated so far.

Our sample site was located in the Austrian Central Alps near the village Neustift
(47°07'N, 11°19'E). For this comparative study we chose a mountain meadow (1850 m a.s.L.),
a pasture (1870 m a.s.l.) and an abandoned grassland site (1970 m a.s.l.) with similar soil
properties but differences in land use: pasture, meadow and abandoned.

After an incubation period of 6 weeks under anaerobic conditions and at a constant
temperature of 50°C a potential methane production of about 8.02 + 0.16 ml g dry weight
was detected in sieved pasture samples. The meadow soil which gets fertilised with manure
every 2 — 3 years produced 1.55 + 1.57 ml methane g dry weight, whereas no methane could
be measured in the abandoned soil samples. The same experiment was carried out at 37°C and
at 10°C and led to decreasing methane production rates. Additionally, core samples with an
undisturbed soil structure were taken and incubated under an atmosphere of 5% CO, at a
constant temperature of 25°C for one week but no methane could be detected. This leads to
the conclusion that these methanogens tend to be more thermophile and that one week is not
sufficient to get a detectable methane amount.

However, our data clearly show that the way of land management has a strong effect on
methanogens in the soil. Cattle manure is obviously responsible for an enormous entry of
methanogens in the soil which leads to a greater emission of methane.

59



Poster Session I: ...omics technoloqgy ISAM 2011

Q/RT PCR-based Research on Methanogenic Archaea

Christoph Reitschuler™”, Paul Illmer®
“Leopold-Franzens-Univ., Dept. of Microbiology, Technikerstrasse 25, Innsbruck 6020, Austria
"Christoph.Reitschuler@uibk.ac.at

Abstract

The q(uantitative)/rt(real-time) PCR-based approach to research microbial
communities offers the opportunity to gain specific and quantitative data from community
structures with a high throughput of samples.

In this study the anaerobic community of a lab-digester for biowaste-degradation and
biogas-production was analyzed. The community shift during changing nutritional
compositions was checked via real-time PCR. Therefore, a set of primers - in literature stated
as specific - were tested and PCR-conditions were optimized. The primer-repertoire covered
the main orders of methanogenic Archaea, comprising the Methanosarcinales (MSL), with the
two genera Methanosarcina (Mesa) and Methanosaeta (Mesae), the Methanococcales (MCC),
the Methanobacteriales (MBT), with the genus Methanothermobacter (Meth), and the
Methanomicrobiales (MMB), with the genus Methanoculleus (Mecu). The specificities of the
primers were tested both in real-time and end-point PCRs by using 11 different DNA-
templates as controls, including genomic DNA of the methanogenic Archaea Methanosarcina
barkeri, Methanosarcina acetivorans, Methanosaeta concilii, Methanococcus voltae,
Methanothermobacter thermautotrophicus, Methanothermobacter wolfeii, Methanoculleus
bourgensis, Methanospirillum hungatei, the methanotrophic bacterium Methylobacter
tundripaludum, Escherichia coli (enteric bacterium) and Geotrichum klebahnii (fungus). To
check for potential primer-dimers non-template controls were analysed. All PCR-results were
checked with gel-electrophoresis, real-time PCR results additionally with melt-curve analysis.

The study revealed considerable non-specificities among the primers (mentioned

above) in real-time and end-point PCRs. Only the MSL-, MBT- and Mecu-primers showed
specific results in real-time PCRs. All other primers led to partly distinctive false-positive
results. The analysis of the end-point PCRs showed fewer non-specificities of the primers
under given circumstances. Only the Mesa-, MCC- and MMB-primers revealed an
occasionally high non-specificity.
Another finding was that with every new charge of the used real-time PCR kit (same
company, same product-number) results changed dramatically. Reaction efficiency and the
point of amplification start were particularly affected. Two-step real-time PCR-programs,
originally stated in literature, were shown to have high reaction efficiencies, but at the same
time primer-dimers and non-specific products led to unsuitable measurements. Thus all
programs were changed to 3-step variants. Annealing-temperatures, elongation-times, MgCl,-
concentrations, BSA(bovine serum albumine)-concentrations and primer-concentrations were
varied, leading to an optimization of amplification-specificity and —efficiency as far as
possible.

Summing up, the specific and quantitative detection of a representative part of
methanogenic Archaea with the eight used primer-pairs is only possible with limitations.
Extensive preliminary rt-PCR-runs, modifying several parameters, excluded five out of eight
primer-pairs to be used for reliable quantification of methanogenic Archaea orders and
genera. A more critical evaluation of published primers, stated to be specific, is needed.
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Abstract

The gut microbiota has been of increasing interest to the scientific community in
recent years due the realisation of its importance in maintaining health. Aberrant regulation of
the gut microbiota has been shown to be associated with many disorders that affect humans.
Characterisation of the gut microbiota and of the microorganisms of which it is composed,
may permit alternative treatments for various deleterious conditions that plague modern
society (e.g. obesity, necrotizing enterecolitis and inflammatory bowel disease) and also
mitigate the side effects of existing therapies (e.g. antibiotics and chemotherapy).

The majority of the microbial community in the colon consists of strict anaerobic
bacteria belonging to two phyla: low-G+C-content Gram-positive Firmicutes phylum, mainly
the Clostridium coccoides-Eubacterium rectale group (cluster XIVa) and the Clostridium
leptum subgroup (cluster 1V); and the Gram-negative Bacteroidetes phylum [1]. Recently,
anaerobic procedures have led to the isolation and culturing of highly oxygen-sensitive
butyrate-producing bacteria which belong to clostridial clusters IV and XIVa. These include
several members of the abundant Roseburia/Eubacterium rectale genus (cluster XIVa) [2, 3]
and Faecalibacterium prausnitzii (cluster IV) [4]. These bacteria will be the focus of this
project.

Recently the genomes of several of these species have been sequenced. However,
further knowledge of these strictly anaerobic Firmicutes has been limited by a lack of
techniques for genetic manipulation of these species. Repeated attempts from our laboratory
to electroporate and naturally transform various plasmids into a wide range of Firmicute
species have proved unsuccessful (unpublished data). The aim of this work is, therefore, the
establishment of genetic manipulation techniques for these bacteria. Preliminary work
involves the identification of restriction activity in these bacteria, which may prevent the
uptake of plasmids.
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Abstract

A strictly anaerobic mesophilic chitinolytic bacterial strain identified as Clostridium
paraputrificum J4 was isolated from the human faeces. The bacterial production of
chitinolytic activity in the human colon can be of importance with respect to an application of
food additives such as chitin/chitosan and controlled drug release medicines. Microorganisms,
the primary degraders of chitin in the environment, are a rich source of valuable chitin-
modifying enzymes. In response to various types of chitin used as growth substrates, the
bacterium produced complete array of chitinolytic enzymes: endochitinase, exochitinase, N-
acetyl-pB-glucosaminidase, chitosanase and chitin deacetylase. The active proteins are
produced extracellulary representing the significant components of the J4 strain secretom.

The aim of the work was to describe and characterize the expressed chitinase produced
by Clostridium parapurtificum J4 in different cultivation conditions.

The excreted active proteins were characterized by estimation of enzymatic activities.
The spectrum of extracellulary excreted proteins was separated by SDS-PAGE. The chitinase
variability was confirmed on zymograms of redenaturated SDS-PAGE. The enzymes were
visualized under ultraviolet light by using of 4-methylumbelliferyl derivatives of N-acetyl-[3-
D-glucosaminide, B-D-N,N’-diacetylchitobioside, or -D-N,N’,N’-triacetylchitotriose for N-
acetyl-f-glucosaminidase, chitobiosidase, or endochitinase, resp. Protein components of the
secretom J4 were separated also by 2D-PAGE analysis. The distinct protein spots were
excised, isolated and subsequently characterized by using of MALDI-TOF/TOF tandem mass
spectrometry (MS/MS). The final identification was performed according to sequence
homology by database searching (BLAST). Clostridium paraputrificum J4 excretes proteins
showing complex chitinolytic activity. It is necessary to determine whether a surprisingly
narrow spectrum of excreted proteins was not related to the processing of samples (TCA, urea
concentration). Peptide fingerprints at least three visualized spots was not matched in the
databases. It therefore seems necessary as a basis for further work to identify the total genome
sequences of C. paraputrificum J4.

This work was supported by the Grant Agency of the Czech Republic (Project No.
310/09/1407).
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Abstract

A comparative analysis of bacterial and archaeal microbial communities present in
anaerobic biogas reactors was conducted. The data were retrieved according to clone library
descriptions available in published literature or GenBank, renamed and organized. This
survey resulted in the compilation of 24 and 23 libraries for bacteria and archaea,
respectively. Sequences were imported in arb, aligned and parsimony tree was constructed for
downstream phylogenetic analyses.

A comparative analysis of accompanying data available through publications or
personal correspondence was attempted in order to identify (CCA) the most prominent
environmental drivers responsible for such distinctions at the level of microbial communities
(pH, temperature, reactor type, substrate type, organic profiles, GPS). One of the striking
findings was the lack of consistent publicly available records needed for such analyses. Thus,
more relevant and consensual data need to be provided in future published literaturea
following the MIMARKS or MIxXS specifications (1). The second finding was that many
biogas samples contained highly uneven populations of especially archaea, suggesting little
overlap between the functionally highly similar communities. Further explanations for
previously observed trends are reported.
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Abstract

The methods used for extraction of microbial community DNA from environmental
samples differ significantly. This also holds true for the analyses of various environmental
metagenomes. In order to describe the overall congruency of various DNA extraction
protocols we used genes for 16S rRNA sequenced from metagenomic DNA preparations as a
proxy. Four soil samples were analyzed using three methods in two unrelated studies,
resulting in 16 datasets (23,516 sequences). The available data were reanalyzed using
multivariate statistics (NP-MANOVA)) and presented as non-metric multidimensional scaling
ordinations. Different groups of DNA extraction derivatives were formed and compared. The
most important environmental characteristics explaining the variability in environmental data
significantly were highly unstable, depending on the variant of the microbial community used.

Thus, the choice of DNA extraction method also affected the final conclusions which
environmental factors structure microbial communities.
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Abstract

Actinobacteria (Actinomycetes) are significant and interesting group of the gram-
positive bacteria. They belong to the most common members of the microbial life in the soil
[1] but Actinobacteria colonize and also actively influence digestive system of animals
including the ruminants [2]. Actinobacteria are regular however infrequent and represents
between 2.38 - 3.00 % of total rumen bacteria [3] and there are particular and incomplete
information about ecology and biology of rumen Actinobacteria [4].

During the characterization of variability of rumen Treponema using non-cultivation
approach we observed the variability of rumen Actinobacteria as well. By using Treponema
specific primers a specific 16S rRNA gene library was prepared from cow and sheep rumen
total DNA. Of about 10 % of recombinant clones contained Actinobacteria-like sequences.
The ability of treponema specific PCR primers to amplify actinobacterial sequences was
already documented during oral bacterial community analysis [5]. Phylogenetic analyses of
12 clones obtained showed the high variability of Actinobacteria in the ruminant digestive
system. While some sequences are nearly identical to known sequences of Actinobacteria, we
detected completely new clusters of Actinobacteria like sequences, representing probably
new, up to now undiscovered group of rumen Actinobacteria. Further research will be
necessary for understanding their nature and functions in the rumen.

Autor thanks for support Vega Grant Agency Grant No. 2/ 0051/ 08.
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Abstract

Restriction-modification systems are regarded as defense mechanism against
bacteriophage infection [1]. These systems are composed of pairs opposing enzyme activities:
restriction endonuclease and DNA-methyltransferase. The restriction endonucleases recognise
specific sequences and catalyse cleavage of double-stranded DNA. The modification DNA
methyltransferases catalyse the addition of a methyl group to one nucleotide in each strand of
the recognition sequence using S-adenosyl-L-methionine as the methyl group donor [2].
According to Kobayashi et al. (1999), restriction-modification systems can act selfishly if
they are idependent from the rest of the genome. This independence is facilitated by their
movement between genomes [3, 4]. Evolutionary analysis suggests that horizontal gene
transfer is also linked with the restriction-modification systems and significantly contributed
to the expansion of these systems in the bacterial kingdom.

The objective of this study was the presence of restriction-modification activities in
microbial ecosystems. Attention was focused on the frequency and variability of restriction-
modification activities in the bacterial genus Enferococcus isolates originating from the
gastrointestinal tract of warm-blooded animals. Bacteria of the genus Enterococcus are part of
a stable microbial ecosystem of the digestive tract of animals, although some strains were
detected as agents for human nosocomial infections. There are limited data on occurrence of
restriction-modification activities in enterococci only. In our study 79 isolates from 10
animals were analysed. For identification and analyses the strains relatedness protein profiles
comparison was used by MALDI TOF. Our results indicated that the restriction-modification
systems occur in about half of studied enterococcal populations. In most cases the population
of enterococci is colonized by single type of restriction-modification system only. An
exception was the population of enterococci in domestic swine feces, where at least three
different restriction-modification systems occurred simultaneously. As yet isolated restriction
endonucleases are isoschizomers of commercially available of restriction enzymes BstNI,
Sdul, BsmAlI, Haelll and Hhal.

Our study focused on the presence of restriction-modification activities in the bacterial
genus Enterococcus isolates is probably one of the first studies focused on this bacterial
genus. Our findings confirm the hypothesis about the selfishness and mobility of genes
encoding restriction-modification systems.
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Abstract

We isolated several strains of anaerobic fungi from cow and sheep rumen and faeces.
Isolated strains were grown anaerobically in defined medium containing cellobiose, cellulose,
xylan, straw, hay or rapeseed pomace as the source of utilizable carbon (Lowe et al. 1985).
Morphology of fungal isolates was examined by visible light and fluorescence microscopy,
which indicated that fungi have non-septated mycelia and that are forming spores. Based on
their ITS genomic DNA sequence (Brookman et al. 2000) these isolates are related to family
Neocallimastigaceae but they could not be assigned to any of known species. They could be
cultivated only anaerobically but could tolerate short-term aerobic conditions. Upon the
cultivation with complex materials of polysaccharides as carbon sources, these fungi secreted
hydrolytic enzymes. Their activities, however, were lower than those usually observed in
aerobic fungi. Cell-free homogenates of mycelia displayed the activities of citrate synthase,
isocitrate dehydrogenase, isocitrate lyase and glutamate dehydrogenase suggesting the
presence of both citrate cycle and glyoxylate cycle in these fungi.

Fungal growth in liquid media was carried out with the continuous measurement of
metabolic gases. Growth could be monitored by carbon dioxide production. Measurements of
hydrogen evolution were complex and suggest that hydrogen is both produced by our isolates
but subsequently consumed by some, yet unknown metabolic pathway(s).

This work was supported by the Science and Technology Assistance Agency under the
contracts No. APVV-0642-07, and VVCE-0064-07, and EU supported grant ITMS 26240120016.
Nucleotide sequencing was performed using facility of the BITCET program.
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Abstract

Ruminococcus flavefaciens is a gram-positive, anaerobic, cellulolytic bacterium,
which commonly inhabits the digestive tracts of ruminants, other herbivorous animals and
humans. It is known to produce cellulosomes — complexes in which many plant cell wall
degrading enzymes are attached to structural proteins (the scaffoldins). The cellulolytic
systems of R. flavefaciens FD-1 and N17 have so far been widely investigated [1,2,3,4,5]. On
the other hand, little is known about the expression patterns of components important for
cellulose degradation in other highly cellulolytic strains. In our work, cellulolytic system of R.
flavefaciens 007C (known for its high cellulase activity and ability to degrade cotton [6]), was
investigated by zymogram analysis. Expression of CMC-ases in different incubation time
points (growth stages) and their inducibility were analyzed by comparing the zymogram
expression profiles of cell-associated and supernatant proteins from cultures grown on
insoluble cellulose (Avicel) with cellobiose-grown cultures.
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Abstract

Majority of the studies suggest that nanoparticles damage cell membranes by
production of reactive oxygen species (ROS) [1,2,3]. However, very limited data on
membrane effects in anaerobic environments (where ROS could not be the cause of
membrane effects) is available. In our study, Ruminococcus flavefaciens 007C was used as
bacterial model to assess potential effects of Al,O3 and TiO; nanoparticles. We analyzed fatty
acid profiles of cultures after exposure to Al,O3 or TiO, nanoparticles and compared them to
the profiles of non-exposed cultures or cultures exposed to bulk materials (Al,Os, TiO; ).
Analysis revealed dose-effect changes in membrane composition exclusively when cells were
exposed to Al,O; nanoparticles in concentration range 1-5 g/L, but were not present in
cultures exposed to bulk material. On the other hand, tested concentrations of nano-TiO, did
not significantly affect membrane profile of the exposed bacterium. These results were in
accordance with TEM image analysis, which showed close association between Al,Os; (but
not TiO,) nanoparticles and cell membrane.
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The ability of the rumen ciliate protozoan Diploplastron affine to digest and ferment
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Abstract

The ciliate Diploplastron affine is known as a common representative of the rumen
fauna in cattle and sheep (Dogiel 1927). This protozoon is able to digest cellulose whereas its
amylolytic activity is not well known. The objectives of the reported studies was to examine
the ability of D. affine to digest starch and to use this polysaccharide to cover the requirement
for energy. The enzymatic studies showed that the protozoal cell extract prepared from the
bacteria free ciliates degraded starch to reducing products with the rate being equivalent to 2.4
+ 0.47 uM glucose/mg protein/min. Maltose accompanied by maltotriose and small quantity
of glucose were end products of starch degradation. The degradation rate of maltose was only
0.05 uM glucose/mg protein/min. An examination of the fractions of protozoal cell extract
following its molecular filtration revealed the presence of two peaks in a-amylase and a single
peak in maltase activity. On the other hand three starch degrading enzymes were identified
following separation of protozoal protein by the native polyacrylamide gel electrophoresis
using method described by Gabriel and Wang (1969). Incubation of the bacteria free ciliates
with starch in presence of antibiotics resulted in a release of volatile fatty acids with the rate
of 45 pM/ protozoon/h. The control cultures incubated without starch released only 19 pM
VFA/prozoon/h (P<0.05). Independently of presence or absence of starch acetic acid followed
by the butyric were main products of starch fermentation. The obtained results confirmed the
ability of D. affine to utilize starch in the energy yielding processes.
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Abstract

Rumen microbiologists have long sought to reduce ruminal methane production, a
digestive inefficiency resulting in the loss of up to 15% of the gross energy consumed by
ruminants and contributing approximately 21% of the United States total emissions of this
greenhouse gas. In vitro work has shown that certain short chain nitrocompounds markedly
inhibit ruminal methane production, possibly by inhibiting the oxidation of hydrogen and
formate, the primary reducing substrates for methanogenesis within the rumen. The objective
of the present experiment was to compare the effect of the known methane-inhibitor,
nitroethane, with a previously untested nitrocompound, ethyl-nitroacetate on ruminal methane
production and fermentation in vitro. Freshly collected ruminal fluid obtained from a pasture
fed cow was distributed to 18x150 mm crimp top tubes (10 ml/tube) and incubated 24 h at
39°C under 100% carbon dioxide with 0.2 g alfalfa and with 0, 3 or 12 mM added ethyl-
nitroacetate or nitroethane, the latter added as the sodium salt. All treatments were incubated
in triplicate. When compared to the amount produced by untreated control cultures (23.9 +
1.10 umol methane ml™ incubation fluid; mean + SEM), methane production was reduced (P
< 0.05) 27.6% in incubations treated with 3 mM ethyl-nitroacetate but was reduced >93% in
incubations treated with 12 mM ethyl-nitroacetate or with 3 or 12 mM nitroethane. Hydrogen
accumulations were increased (P < 0.05) from those measured in controls (0.51 + 0.09 umol
hydrogen ml™) by less than 1.0 pmol ml™ in all nitro-treated incubations. Accumulations of
acetate, propionate, butyrate, isovalerate, valerate and ammonia were unaffected (P > 0.05) by
nitro-treatment, averaging 40.6 £ 2.4, 152 £ 0.5,74+0.7,04 0.1, 1.2+ 0.2 and 2.0 £ 0.1
umol ml”, respectively. Accumulations of isobutyrate were lower approximately 0.50 pmol
ml™” (P < 0.05) in incubations treated with 3 mM ethyl-nitroacetate and with 3 or 12 mM
nitroethane than in controls (0.52 + 0.1 umol ml™). Electron balance estimates of reducing
equivalents generated during incubation were unaffected by treatment, averaging 131.7 + 6.6
umol hydrogen ml™. All of the reducing equivalents produced in control incubations and in
incubations treated with 3 mM ethyl-nitroacetate were recovered in measured fermentation
products; however, because methane production was reduced more substantially by the other
nitro-treatments, amounts of reducing equivalents recovered in fermentation products were
reduced 30 to 42% (P < 0.05). Nevertheless, stoichiometric estimates of amounts of hexose
fermented were unaffected (P > 0.05) by treatment and averaged 36.2 + 1.8 pumol ml”,
Similarly, fermentation efficiency, which was calculated based on ratios of volatile fatty acids
produced and their heats of combustion relative to glucose, was unaffected (P > 0.05) by
treatment and averaged 50.6 = 2.0%. These results demonstrate that while nitroethane was
more potent than ethyl-nitroacetate at the 3 mM treatment level, both nitrocompounds were
equally effective in reducing ruminal methane production at the higher treatment level and
neither adversely affected ruminal fermentation efficiency.
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Abstract

Campylobacter are a leading bacterial cause of human foodborne illness worldwide, causing more
than 2 million infections in the United States alone. Campylobacter can readily colonize the
gastrointestinal tracts of food-producing animals as evidenced by high carriage rates oftentimes
exceeding 80% in poultry, swine and beef. Unlike most gut anaerobes, Campylobacter lack 6-
phosphofructokinase and thus do not ferment sugars but rather, these bacteria likely derive a
substantial proportion of their energy from amino

£ 1 A | acid catabolism. Considering that tannins are
= y —s. recognized for their ability to protect dietary
5°] proteins from microbial degradation, we
5 | : hypothesized that tannin treatments may reduce the
_%,'j * —o-Unsupplemented control availability of amino acid substrates thereby
% Mol (= s i limiting the growth of Camp. jejuni during batch
©o ; ' ; ; culture. To test this hypothesis, Camp. jejuni was
=9 g | cultured under a microaerophilic gas phase
= (N,:CO,:0,; 85:10:5) at 39°C in Bolton broth and
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EER TR Op— containing about 80% hydrolyzable tannins) or
‘é BDS Chestnut extract rnimo-sa. tannin (Acacia mearnsii, t?lack wattle;
8o ; ; ; ; containing about 70% condensed tannins). Samples

g 12 24 36 48 collected at 0, 6, 24 and 48 h were serially-diluted

Incubation time (h)

(10-fold) in 0.1 M sodium phosphate buffer (pH
6.5) and spread to Campy-Cefex agar. Colonies

];ég m.durlnlg mlioaemhlllizl Cultl,lre at enumerated after 48 h microaerophilic incubation
C in Bolton (A) or Muellar Hinton (B) at 42°C were log transformed and analyzed for

broth supplemented with or without 0.3% | 145 effects of treatment at each sampling time

Figure. Viable cells counts of Camp.

chestnut or mimosa tannin extract. Error using a completely randomized analysis of variance
bars represent standard deviations from # | and a Dunnett’s test for comparing treatment means
= 3 cultures; values with asterics differ to controls. For cultures grown in Bolton broth,
from control (P < 0.05). results revealed main effects of treatment at 6, 24

and 48 h, with recovery of Camp. jejuni in chestnut
and mimosa supplemented cultures being reduced (P < 0.05) approximately 0.6 to 1.3 log,o CFU/ml
compared to controls (Fig. A). For cultures grown in Muellar Hinton broth, treatment effects were
observed at 6 and 24 h but not after 48 h incubation (Fig. B). In this case, reductions of approximately
0.6 to 1.3 log;o CFU/ml were achieved in both chestnut and mimosa-treated incubations after 6 h
incubation but more substantial reductions (approximately 3 log,, CFU/ml) in Camp. jejuni were
achieved in the chestnut-treated incubations after 24 h. These results demonstrate that under the
conditions of these incubations, chestnut and mimosa tannin extracts exhibit modest and apparently
transient antimicrobial activity against Camp. jejuni. Further research is needed to more clearly define
the impact of source and dose of hydrolyzable and condensed tannins to optimize their antimicrobial
activity against Camp. jejuni.
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Abstract

The (1,3;1,6) B-D-glucans are widely distributed across the plant community. The
polysaccharides have often been considered to be components mainly of the primary cell
walls, however recent observations indicate that they can also be present in the secondary
walls of cereals. Cereals are commonly used in ruminant nutrition. Rumen ciliates engulf and
digest small particles of the ground grains. However in contrast to cellulose , little is known
on the role of the mentioned polysaccharides in nutrition of the rumen protozoa. The ojective
of the present study was to determine the ability of rumen ciliate Diploplastron affine to
digest 1,3-1,6 B-D- glucans

Enzymatic studies were performed on ciliates isolated from the rumen of selectively
faunated sheep. The protozoa were purified by a sedimentation method and incubated
overnight with chloramphenicol, streptomycin and ampicillin to eliminate the extra- and
intracellular bacteria. The protozoa being active were homogenized and centrifuged at 30 000
g while the obtained supernatant was collected and used to digestion different carbohydrates
composed of glucose linked by 1,3 or/and 1,6 glycosidic bonds.

Table 1. The optimum condition and digestion rate a different glucan by cell extract of
Diploplastron affine

Optimum condition and activity
Carbohydrates pH Temperature Degradation rate
optimum optimum (°C) | (uM glucose /mg protein/h)
Pachyman (B1,3-glucan) 5 45 20.2
Laminarin (B1,3/1,6-glucan) 5,5 50 10.2
Pustulan (B1,6-glucan) 5 55 6.7
Curdlan (B1,3-glucan) 5 55 15.3
Lichean (B1,3/1,4-glucan) 5,5 50 28.2
Gentiobiose (B1,6-disaccharydce) 5,5 50 24.3
Laminaribiose (B1,3- disaccharide) 5,5 50 78.5
Conclusion

The rumen protozon Diploplastron affine posses a potential for digestion of 1,3;1,6
polysaccharides as well as 1,3;1,6 disaccharides.
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Abstract

Tall fescue (Festuca arundinaceae) is grown on 50 million acres as livestock forage in
southeast United States (USA) in addition to 117,080 acres grown for seed production in
Oregon [1]. This grass has been deliberately infected with the endophytic fungus
Neotyphodium coenophialum, as it confers benefits such as insect resistance, growth
enhancement and drought tolerance to the plant, which decreases the use of pesticides,
fertilizers and irrigation. Unfortunately, the endophyte exerts some of these benefits through
production of ergot alkaloids which cause vasoconstrictive effects and reproductive
difficulties in livestock, resulting in a $1 billion annual loss in production for the cattle
industry in the USA. Straw and seed screenings are major sources of toxicity to animals in the
Pacific Northwest, USA. To date, no solution other than feeding below an established
threshold of toxicity [2] has been found. Of the ergot alkaloids, ergovaline is found in highest
abundance in tall fescue, and is also the most potent vasoconstrictor. A search for a
microbe(s) that would degrade ergovaline has been a research focus in this laboratory.

A diversity of microorganisms inhabits soil, possessing a wide array of metabolic
functions. This year, work focused on isolation of microbes capable of degrading ergovaline
from soil of tall fescue high-endophyte fields. Various media were evaluated and optimized
for isolation of ergovaline-degrading soil microbes. Using high-throughput screening
strategies, including a 96 well plate format, 384 colonies were evaluated for their potential to
detoxify ergovaline, using high performance liquid chromatography for quantification of
ergovaline. 15 colonies were selected as promising high-endophyte degraders and were
further studied for the robustness of their degrading abilities. Those which were able to
degrade ergovaline after multiple transfers were selected for sequencing. The overall goal of
this project is to develop a probiotic which can be given to ruminants that would allow them
to ingest ergot alkaloid-containing feed without the resultant toxicity syndromes.
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Functional Properties of Lactobacillus strains isolated from dairy products
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Abstract

Dairy products, together with contents in the gastrointestinal tract, are the main
sources for isolation of novel probiotics (Ambadoyiannis et al., 2005), with necessity to
screen a range of their potential beneficial effects and elimination of their harmful
consequences.

Twenty four lactobacilli isolates from dairy products were identified using protein
'fingerprints' measured by MALDI-TOF mass spectrometry (Bruker Daltonics MALDI
Biotyper) and further in vitro characterized for the presence of functional traits potentially
useful for probiotic applications, which included desirable and undesirable traits, such as
biofilm formation, ability to inhibit intestinal pathogens, antibiotic susceptibility and
enzymatic activity. The majority of examined strains were either susceptible or intrinsically
resistant to certain antimicrobial agents (streptomycin, gentamicin, clindamycin,
erythromycin, tetracycline, quinupristin-dalfopristin), except three strains Lactobacillus
rhamnosus (L. rhamnosus) 173, 123, 161 with MIC levels for streptomycin higher than the
microbiological breakpoints (>32 pg mL™) are considered as resistant according to the Panel
on additives and products or substances used in animal feed (FEEDAP) (2008). Undesirable
traits such as a-chymotrypsin or N-acetyl-f-glucosaminidase activities were not detected, but
low f-glucuronidase, moderate and high f-glucosidase activities, connected with a negative
effects in the colon and associated with intestinal diseases (Heavey and Rowland 2004), were
recorded in 9 strains, which were eliminated from further examination together with 3 isolates
showed unsuitable antibiotic resistance. From remaining 12 isolates, 4 (L. fermentum 202, L.
gallinarum 7001, L. rhamnosus 183 and L. plantarum L2-1) manifested outstanding potential
to inhibit selected intestinal pathogens in an agar spot test, including Escherichia coli and
Salmonella spp., and simultaneously demonstrated strong biofilm-forming capacity. The
ability to form biofilm is not routinely tested in probiotics, even though the potential role of
this trait in host health and disease is relevant, because allows of commensal bacteria to
colonize of gut environment, remain more active and compete with pathogens for surface
colonization.

In conclusion, our results of in vitro experiments showed that mentioned four strains
have potential probiotic value and fulfilled the criteria recommended by the Food and
Agriculture Organization of the United Nations and the World Health Organization
(FAO/WHO 2002) to be considered appropriate probiotic candidates, with necessity to
confirm their safety undergoing further in vitro and in vivo experimental and clinical studies,
before allowing their inclusion in foods and/or food supplements.

The present work was financially supported by the Structural Funds EU n. 262202200635.
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Abstract

The development of adjuvant or alternative therapies based on bacterial competition is
considered important due to the rapid emergence of antibiotic-resistant pathogens and adverse
consequences of antibiotic therapies on the protective microbiota. In our study, a quantitative
Fluorescent in situ Hybridization (FISH) method was employed to evaluate the competitive
inhibitory effect of three selected Lactobacillus strains (L. reuteri, L. gasseri and L.
plantarum) against diarrhoeal Escherichia coli (E. coli) internalization in model system of HT
29 cells. Furthermore, aggregation, adhesion abilities of mentioned Lactobacillus species
were inquired. All lactobacilli were able to attach to the HT-29 cells and aggregate with
pathogens, however, the adhesion and aggregation degree was bacterial strain-dependent. L.
reuteri possessed a high capacity of adhesion (6.80+0.63/85%), whereas lower capacities
were expressed by L. gasseri (4.52+0.55/56.5%) and L. plantarum (4.90+£0.98/61.25%).
Additionally, L. reuteri showed rapid or normal ability to aggregate with selected E. coli
strains in comparison with remaining two lactobacilli, which showed only slow or negative
aggregative reaction. The E. coli internalization into the cell lines was markedly suppressed
by L. reuteri (51,32-61%), while L. gasseri (2,4-34,21%) and L. plantarum (0-22,3%) caused
only minimum anti-invasion effect. The fact that L. reuteri in our experiment showed
outstanding potential for adhering to the colon epithelial cell line, compared with the rest
strains, suggested that one of the possible mechanisms is simple competitions at certain
receptors and capability to blockage receptor binding sites for prevention the pathogens
adhesion and invasion (Collado et al. 2006) or that an avid interaction between L. reuteri and
the host cell might be modulating intra-cellular events responsible for the E. coli
internalization (Hirano et al. 2003). Moreover, L. reuteri disposed strong ability to aggregate
with choices E. coli strains. The aggregation activity of Lactobacillus strains may well
impede the access of pathogens to tissue receptors and in fact may be an alternative
explanation for the lack of E. coli adherence and internalization to epithelial cells in the
presence of lactobacilli (Bujnakovd and Kmet' 2002; Bujiidkova et al. 2004). In conclusion,
the results presented here clearly show that mentioned Lactobacillus strains (especially L.
reuteri) inhibit the cell entry of selected enteropathogens present in diarhoea through a series
of barrier (adherence) and interference (receptor binding interference, aggregation with
potential pathogens) mechanisms. Consequently, they may be excellent candidates for
eventual use as prophylactic agents. Studies to further evaluate their feasibility as such are
required.

The present work was financially supported by the VEGA project n. 2/0005/11.
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Abundance and distribution of mucosa-associated hydrogenotrophs in the healthy colon
and in inflamed and non-inflamed tissues of IBD patients
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Stool samples have been used extensively for gut microbiota composition studies, but
they do not adequately represent the mucosa-associated microbiota. An even greater challenge
is to characterize low abundant microbial communities from colonic tissues such as
hydrogenotrophic microbiota. Here, biopsies from healthy and inflammatory bowel disease
(IBD) patients were used to examine the mucosa-associated acetogens, sulfate-reducing
bacteria (SRB) and methanogenic archaea (MA), the last two groups have been linked to
chronic inflammation and intestinal homeostasis, respectively. The abundance of the three
groups was quantified through qPCR targeting the functional genes and 16S rRNA genes for
different SRB genera. The three hydrogenotrophic groups were ubiquitously associated with
the colonic mucosa in right-colon, left-colon or rectum of twenty-five healthy subjects.
Methanogens were the most abundant hydrogenotrophs and together with acetogens increased
in abundance from right colon to rectum. Conversely, SRB were more abundant in right colon
and very sparse in rectum. These data indicate that there may not be a direct correlation
between the presence of mucosal MA and detection of breath methane since detectable breath
methane concentrations greater than 1 ppm have historically been detected in 30-60% of
Caucasians, which comprised our subjects. Among these 25 subjects, five provided replicate
biopsies less than 1 cm apart. Variable dsr4 and mcrA quantities were detected for most of the
replicates indicating the likelihood of microheterogeneity in mucosal hydrogenotrophs.
Biopsies, in some instances taken from inflamed and adjacent non-inflamed tissue, from 11
Crohn’s disease and four ulcerative colitis patients were also quantified hydrogenotrophic
microbes abundance. A greater abundance (10 folds) of SRB, in particular the genus
Desulfotomaculum was detected in inflamed tissue In contrast to the healthy individuals, SRB
were more consistently abundant in the three regions, and a more stable composition in the
three groups was thus observed throughout the colon. This increased prevalence of SRB in
IBD patients is consistent with the proinflammatory properties of hydrogen sulfide, the end
product of sulfate respiration. Together the data confirm the prevalence of acetogens, SRB
and MA in colonic mucosa of healthy subjects and are consistent with a possible influence of
SRB on chronic inflammation.
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Abstract

Archaea exist in a broad range of habitats, and as a major part of global ecosystems
[1], may contribute up to 20% of earth's biomass [2]. The first-discovered archaeans were
extremophiles [3]. However, archaea include mesophiles that grow in mild conditions, in
marshland, sewage, in the oceans and soils [1]. The natural Malé¢ Morské Oko Lake is located
in protected area Vihorlat 727 metres above sea level. The locality is a part of continuous
complex of landslides that conditioned creation of the lake in decay of volcanic era of
Vihorlat. Its area is about 0,33 ha and maximal depth 3-3,5m depends on strength of rainfalls.
The lake has no surface drain, all water get out by its bottom. Therefore, due to spatial
separation and no direct communication with other water reservoirs we assumed that
archaebacterial population in this area may contain new species.

The aim of this study was to compare the composition of archaecal communities in
sediments of Lake Malé Morské oko using 16S rRNA clone libraries. The molecular diversity
of an archaeal community was examined by analyzing the sequences of cloned ribosomal
genes. This strategy does not rely on cultivation of the resident microorganisms. Bulk
genomic DNA was isolated using UltraClean™ Soil DNA Isolation Kit. The archaeal 16S
rRNA gene was amplified by polymerase chain reaction with ArcF7 and ArcR1326 specific
primers and sequenced. The rRNA sequences obtained belong to the Methanocorpusculum
sp., Methanoregula sp., and Methanosaeta sp. and are practically identical to those of archae
from other regions worldwide, suggesting potential of a global distribution of these
organisms.
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Abstract

Introduction: Biogas is environmentally friendly fuel produced mostly by digestion of
sewage treatment sludge and livestock wastes. On-farm biogas plants utilize mainly cow or
pig manure and can be moreover supplied by maize or grass silage. The composition of the
biogas-producing microbial community is mostly unknown, despite the intensive research.
DGGE and quantitative PCR analyses have already been used to monitor microbial
community structure in biogas reactors. In the present work the combination of these two
methods has been applied to elucidate the bacterial profile of two biogas plants.

Aim of work: Comparison of bacterial diversity in a biogas plant fed by pig manure
with and without maize silage.

Sampling, material and methods: Samples of the input materials and all fermenters of
two biogas plants (BGS I and II) located in Tiebon (Czech Republic) were analysed. BGS I is
supplied by pig manure only and consists of one fermenter and digestate tank, BGS 11 is
supplied by pig manure and maize silage and consists of two main fermenters, one
postfermenter and digestate tank. Bacterial universal and specific primers were used to
monitore bacterial community structures in all samples by DGGE and quantitative PCR.

Results: DGGE revealed differences between the biogas plant fed by pig manure and
biogas plant supplemented with maize silage. Lactobacilli formed the strongest DGGE gel
band in silage and pig manure samples, however these bands were not present in biogas
fermenter samples. This finding was proved by quantitative analysis showing 100 times lower
values of Lactobacilli in fermenters. The strongest bands in fermenter samples belonged to
uncultered Planctomycetales, Bacteroidetes, or yet uncultered bacteria. Biogas plant 11
exhibited a significantly lower number of Bacteroides/Prevotella strains. Clostridia were
comparable in both plants, with higher numbers in second fermenter and postfermenter.

This work was supported by NAAR (Q1924286/2008) and CSF (P503/10/P394).
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Abstract

Beavers are the world's second-largest rodents after the capybara. Beavers are strict
herbivores. In summer, they mainly feed on aquatic plants and various herbs, and to a lesser
extent woody food, in autumn and winter, they mainly eat woody food. The utilization of such
feed requires a number a fibrolytic enzymes. However little is known on celulose and
hemicelulose digestion in digestive tract of beavers, especially European beaver (Castor fiber)

The aim of this study was to measure the digesta weight and hydrolytic activates of the
contents beaver stomach, small intestine, cecum and colon.

The animas use in this studies was delivered from North-West districts of Poland. The
beaver were killed according to standard procedure, weighed and portions of their digestive
tract (stomach small intestine, cecum and colon) were emptied by gentle squeezing. The pH
of the digesta was measured immediately. Contents of individual portions were weighed and
then stored at -20"C. Celulolytic and xylanolytic activities of digesta were determined
according to Miller at all, (1960) after extraction of enzymes with use of carbon tetrachloride
(Huttanen and Khalili 1992).

Table 1 Weights, fibrolytic activities (UM glucose or xylose/g fresh matter /min) and pH
values of digesta from the stomach, small intestine, caccum and colon of beaver

Item Stomach Small intestine Cecum Colon.
Weight (g) 206.4 261.4 869.9 381.9
Celulolytic activity 0 5.1 8.6 7.9
Xylanolytic activity 0 10.8 19.6 23.0
pH 1.9 7.0 6.9 6.7

The contents of stomach does not possess fibrolytic activity. The most intensive
digestion cellulose and xylan occurs in cecum and colon. The rate off degradation xylan in
over two times intensive then cellulose.

The work is supported by Ministry of Science and Higher Education Project No.
NN311510139
References

[1] Miller G.L., Blum R., Glennon E., Burton A.. Anal. Biochem. 2: (1960) 127
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Clinical streptococci and their treatment by enterocins produced by different strains of
Enterococcus faecium
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Abstract

The genus Streptococcus is represented by a spherical Gram-positive non-motile
bacteria and belonged to the phylum Firmicutes. Streptococci occur in chains or in pairs of
cells. Most streptococci are oxidase and catalase-negative, many are facultative anaerobes.
The representants of the genus Streptococcus are commonly found in the throat, on the skin
and they can cause range of infections,which are spread mostly by direct contact. Streptococci
can be usually treated with antibiotics. However, there is problem with an increased resistance
to some antibiotics. Therefore, from the basic research point of view, new possibilities are
searched how to push this resistance. Enterocins represent ribosomally synthetized
proteinaceous substances with antimicrobial activity against Gram-positive and/or Gram-
negative bacteria which are produced mostly by enterococci especially by the species
Enterococcus faecium. In children, by Streptococcus pyogenes and Str. pneumoniae caused
otitis media represent a great problem. Therefore, this study was focused on in vitro testing an
inhibitory activity of enterocins produced by different origin strains of E. faecium (isolates of
our laboratory) against clinical isolates (from children otitis) of Str. pyogenes (7 strains) and
Str. pneumoniae (8 strains) as indicator bacteria using the quantitative agar spot test. Activity
was expressed in Arbitrary units which means the highest dilution of enterocin causing the
inhibitory zone against an indicator. As the prinicipal indicator was used E. avium EAS strain.
Streptococci were kindly supplied by Dr. Bukovsky and Dr. Hupkovd from Komensky
University in Bratislava. This study involved 9 partially purified enterocins produced by E.
faecium strains (Ent EM 41, EM 42, Ent M, Ent 55, Ent 412, Ent 2019, Ent M3a, Ent 4231,
Ent A,P). Activity of Ent 412, 55, A/P, 2019 was 25 600 AU/ml; Ent M, Ent M3a showed
activity 6 400AU/ml; Ent 4231 1 600AU/ml, Ent EM 42 possessed no activity against EAS).
Among 8 strains of Str. pneumoniae, 7 were inhibited at least by 1 Ent. The most sensitive
was SPn 754 strain, which was sensitive to 5 Ent. Among 7 Str. pyogenes, 5 were sensitive to
Ent used. The most active was Ent A/P (produced by E. faecium EK 13 -CCM 7419) which
inhibited the growth of 7 indicators (3 Str. pneumoniae, 4 Str. pyogenes) with activity 100-3
200 AU/ml. The other Ent inhibited the growth of 4 to 6 strains (100-3 200 AU/ml), excepted
Ent 41, Ent M and Ent M3a which were active only against 2 respectively 1 indicator. Ent
4231 was not active agianst streptococci tested. In general, Str. pyogenes strains were more
sensitive to Ent used than Str. pneumoniae. Although we present up to now preliminary
results, they have pioniering character because Ent were not tested against streptococci from
otitis yet.

The results were achieved in the framework of the project VEGA 0/0002/11.
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Abstract

Enterocins represent proteinaceous antimicrobial substances which are produced
mostly by enterococci especially by the representants of the species Enterococcus faecium.
Many studies were referred concnering the basic characteristic and antimicrobial effect
especially under in vitro conditions. However, our study was focused on the effect of two
enterocin-producing strains E. faecium CCM 7420-EF2019 (isolate from rabbit, produces Ent
2019) and E. faecium AL41 (environmental isolate, produces Ent M) in rabbits ecosystem.
Both strains were isolated and characterized in our workplace in Laboratory of Animal
Microbiology. The following parameters were followed: their surviving and/or microbial
effect, phagocytic activity, index of phagocytic activity as well, biochemical and zootechnical
parameters. To test these strains in rabbits ecosystem was decided because of breeders
demands to find natural origin additives to support animal health status;moreover, meat of
broiler rabbits is delicious and nutritious (high content of proteins, minerals, low cholesterol
level, etc.) Both strains colonized the rabbits ecosystem in the sufficient amounts (up to10?
CFU/g in faeces, less in caecum) during whole experiment without concern on their origin.
Significant reduction of coagulase-negative, coagulase-positive staphylococci, clostridiae and
pseudomonads was noted (P<0.01) as well as the counts of coliform bacteria were also
decreased (P<0.05). After application of both strains, the phagocytic activity in rabbits blood
was significantly increased (P<0.001) in comparison with control rabbits during whole
experiment. The values of biochemical parameters were not influenced. The higher daily
weight gains were also noticed. These enterocin-producing E. faecium strains represent
promising additive bacteria.

The results were achieved in the framework of SK-HU project no.0006/08 and partially VEGA
project no. 2/0008/10 and 2/0002/11.
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Examination of the factors influencing transgenic and endogenous DNA survival in
rumen fluid
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Abstract

Horizontal gene transfer is a process with significant effects in the evolution of
genomes. In the particular case of Genetically Modified (GM) plants, insertion of naturally
occurring genetic traits to plants occurs in a laboratory environment. Inclusion of GM plant
material in animal feeds requires careful examination of the factors that influence DNA
survival in the gut. In the particular case of ruminants, the presence of naturally transformable
bacteria renders the rumen to be a physiologically significant compartment for potential gene
transfer. In the context of this study, we attempted to monitor the factors that influence
transgenic and housekeeping DNA degradation in rumen fluid. Assessment of DNA survival
in rumen fluid was performed in vitro for RoundupReady (RR) soya, Herculex I maize and
InVigor 5020 oilseed rape, and our findings were cross-validated using a rumen simulator
technology (RUSITEC) fermentor. Our results indicated that the rates of degradation for both
transgenic and endogenous DNA were species-specific for each of the three plant varieties
tested. Moreover, degradation rates of transgenic DNA in rumen fluid were consistently faster
than the housekeeping equivalents.
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Abstract

Introduction: Biomethan, the most important part of biogas, results from anaerobic
digestion of organic material performed by complex microbial consortium. A part of
microorganisms is transferred from fermenter into biogas and consequently can form biofilm
attached to surfaces of the distribution pipes and can reach the place of end biogas usages.
Most of the methane is produced from sewage sludge and animal manure without
pasteurization step, so pathogens can be found in biogas. Introducing the biomethane into
systems constructed for natural gas is currently causing a debate about the risks of introducing
pathogens into the gas systems.

Aim of work: Description of biogas microflora and comparison with microflora of
biogas plant/water treatment plant and natural gas.

Material and methods: Bacterial community structures in biogas fermenters, biogas,
and natural gas were revealed by DGGE and qPCR analysis using bacterial universal and
specific primers.

Results: The comparison of microbial community of biogas fermenters and biogas
shows that Clostridium leptum, Desulfovibrio group, Feacallibacterium group,
Enterobacteriaceae family and Lactobacillus group appeared to be presented in significantly
greater numbers in the anaerobic digester than in the biogas. Bacteria belonging to
Faecallibacter and Lactobacillus group were not detected in natural gas. The counts of all
eubacteria were also approximately ten times lower in natural gas than in biogas, which
means that biogas processing requires bacteria removal step. Proteobacteria and firmicutes
were among the most numerous bacteria identified by sequencing of DNA from DGGE
profiles, though only five sequences of fourteen samples could be identified to species level,
others were detected as uncultured clones.

Conclutions: Biogas as a renewable energy source receives a still growing attention in
the Czech Republic and also in the EU. Bacterial species presented in biogas may contribute
to corrosion of pipelines and equipment and some of them are opportunistic pathogens that
can cause toxics reactions. However, most of bacterial species, more than 70% in biogas, are
still unknown as well as their influence on digestion process and human health. Further study
is needed to better understand the behavior of microorganisms in anaerobic digestion and the
prevention of microbial-influenced corrosion and microbial dissemination.

This work was supported by NAAR (Q1924286/2008), CSF (P503/10/P394) and MSMT No.
21/2011.
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Uncultured bacteria in the rumen
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Abstract

The most important microbes in the rumen are prokaryotes. Both Bacteria and
Archaea are essential for the rumen fermentation. They have significant impact on the feed
decomposition, utilization, vitamin synthesis as well as the overall host nutrition. It was
estimated that about 1 - 4 thousand of bacterial species take a part in colonization of adult
individual’s digestive tract of the ruminant. There have been isolated many species and
genera, however, most of them present in the rumen (55 — 85%) are uncultured bacteria (UB)
[1,2]. New strategies have appeared to characterize UB, either to distinguish specific genes
[3] or apply modified isolation methods [1]. In this study we prepared sets of PCR primers for
important groups of UB and used them for their characterization.

In the first stage, our and accessible bacterial databases with uncultured bacteria were
screened for dominating and frequent “species”. There were compared bacterial sequences
isolated from the goat, sheep, and cow rumen content, as well as from bacteria adhered to the
bovine rumen epithelium. The biggest clusters were selected and specific PCR primers were
prepared for them. The primers specificities were to groups of isolates related (82 to 92%) to
Clostridium boltae, CIl. methylpentosum, CI. papyrosolvens, Blautia hydrogenotrophica,
Victivallis vadensis, Parabacteroides merdae and Acidaminococcus fermentans. All ramen
samples tested gave a positive PCR reaction. The bacterial counts were estimated with RT
PCR in vivo with different diets and in vitro on different media. The counts were in range
from 10* to 10 CFU/ml. It was possible to enrich some of the selected uncultured bacteria
with media based on both carbohydrate and non-carbohydrate substrates. From a bacterial mix
obtained on a starch medium were isolated strains with positive PCR reaction and their 16S
rRNA sequence similarity was highest with Dorea formicigenerans ATCC 27755 83% and
Thermodesulfobium narugense DSM 14796 82%. Properties of the strain were presented. It
was proved that specific PCR primers can help to characterize uncultured bacterial species
and can lead to isolation of the uncultured bacterial species.

This study was supported by the Czech Science Foundation (project No. 525/08/H060) and the
Institutional Research Project of the Institute of Animal Physiology and Genetics, Acad. Sci. CR, v.v.i.
(No. AV 0Z 5045 0515).
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Abstract

Nowdays, the importance to balance or to improve intestinal microbiota even in dogs
supports the current evidence of frequent medical problems connected with the
gastrointestinal tract. Therefore, the effect of lyophilized form of probiotic strain, canine-
derived Lactobacillus fermentum ADI-CCM 7421 was tested in relation to microbiology,
consistency and short-chain fatty acids (SCFA) detected in faecal samples of healthy dogs.
Two experimental models were used (different time of treatment period and sample
collection): (1) 14-days application (n=12, sampling: 0, 7, 14, 21, 28 and 49 day), (2) 7-days
application (n=11, sampling: 0, 7, 21 days). The probiotic strain was supplemented daily in
a dose of 2g/dog (10* CFU/g milk powder). Generally, a trend for increased faecal lactic acid
bacterial (LAB) population during supplemenatation period was observed in both experiments
(P<0.05 and P<0.01, respectively). In addition, the increase of LAB was continued after
supplementation phase. The strain CCM 7421 was found in amount of 10° CFU/g during
dosing phase and in amount of 10°-10° CFU/g at days 21-49. Significant decrease of
clostridial population (P<0.001, at day 14, P<0.05, at day 21 and 28, exp. 1), Aderomonas sp.
(P<0.05, day 7, exp. 2), Escherichia coli (P<0.05, day 7 and 21, exp. 2) and Pseudomonas sp.
(P<0.05, day 7, exp. 2) was detected. A decrease of faecal pH was observed in both
experiments at day 21 (P<0.05). Consistency of faeces was not changed during experiments
(according faecal score). The faecal concentrations of several SCFA were significantly
increased: formic (P<0.001, at day 21), butyric (P<0.05, at day 28) and succinic acid (P<0.05,
at day 21) especially in the post-application period, maybe due to an acummulation effect. In
summary, L. fermentum CCM 7421 strain positive shift intestinal microbial community in a
favour of lactic acid bacteria at the expense of unfavourable gram-negative genera together
with an increase of SCFA which have not only antimicrobial but also mucosal trophic
properties.

The study supports the VEGA project No. 2/0005/09
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Abstract

Introduction: Gastrointestinal tract of humans contains a complex ecosystem of
microorganisms from all three life domains: Bacteria, Archaea and Eukarya. These microbes
play an important role in processes relating to human homeostasis and health as well as
pathogenic conditions. Significant progress in study of intestinal microflora has been achieved
with the development of molecular-genetic methods which enabled study of noncultured
species. While bacterial settlement of human digestive tract is already quite well examined,
archaeal and eukaryal population is practically unknown.

Aim of work: Detection of eukaryotic microorganisms in faecal samples of both
healthy people and people suffering from celiac disease with special attention to fungal
population.

Material and Methods: Genomic DNA was isolated from faecal samples of 20
subjects. Ten of the experimental samples were obtained from healthy people, nine subjects
were suffering from celiac disease. One subject was shortly after undergoing influenza and
antibiotic therapy. The DNA was analyzed using the PCR-DGGE method targeting the 18S
rRNA genes (Scanlan et al. 2008) followed by sequencing of DNA from excised bands. The
isolated DNA was also tested for the presence of 4 fungal genera including Aspergillus,
Candida, Saccharomyces and Penicillium and quantitatively analyzed by real-time PCR with
genus-specific primers. The specificity of Saccharomyces primers was proved by construction
of aclone library and sequence analysis. All DNA sequences from DGGE extracted bands
and from clone library were compared with public database of nucleotide sequences using the
BLASTn algorithm for final generic designation.

Results: The PCR-DGGE analysis revealed that most eukaryotic sequences did not
match to any known data from GenBank database or were similar to different nonspecified
sequences from human gut metagenome DNA. Presence of Blastocystis hominis was found in
one “celiac” sample and Candida albicans sequences were found in one healthy subject. Real-
time PCR method did not confirm the presence of Candida albicans, Aspergillus sp. and
Penicillium sp. in any sample. On the other hand, the yeast Saccharomyces cerevisiae was
present in 10 samples without connection to celiac disease. Number of cells ranged from 1000
up to 10 000 cells /g of fecal samples, however big differences were obtained using different
qPCR kits (FastStart Universal SYBR Green Master (Rox) and qPCR 2x SYBR Master Mix).
The cloning analysis confirmed the specificity of used S. cerevisiae primers. Analysis of
eukaryotic microbes in fecal samples did not found any significant differences between
eukaryotic microflora of healthy and celiac people. This project was supported by CSF
(project n0.310/07/0414).

References
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Abstract

A total of 11 ruminal strains currently assigned to Butyrivibrio fibrisolvens and
Pseudobutyrivibrio xylanivorans were cultivated in two different media, rumen fluid
containing M2 and short-chain fatty acid (SCFA) containing M330, and their cellular fatty
acid methyl esters (FAME) and dimethylacetals (DMA) were analyzed using gas
chromatography. A comparison of the FAME/DMA compositions revealed that the difference
in SCFA contents in the growth medium induced a pronounced quantitative effect on the
cellular branched-chain fatty acid and aldehydes proportions only in the P. xylanivorans
strains. This study shows that FAME/DMA analysis is a powerful chemotaxonomic tool in
the group of phenotypically similar rumen butyrivibria especially when the influence of the
growth medium is evaluated.
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