


Conclusion: There are obviously no different subpopulations of CC398 in 
humans and pigs. Whether isolates from horses represent a distinct lineage has 
to be established. 
Acknowledgments: We are grateful to J.A. Wagenaar, Annalisa Pantosti and 
Marie Hallin for providing isolates and to members of labs at the Robert Koch 
Institut for technical assistance. 

ZOV08 
Detection of Rickettsia helvetica in ixodid ticks collected 
from European hedgehogs (Erinaceus europaeus) 
L. Perseke*1, S. Essbauer2, G. Dobler2, T. Petney1, J. Skuballa1, H. 
Taraschewski1, S. Speck2 
1Department of Ecology and Parasitology, Zoological Institute 1, University of 
Karlsruhe, Karlsruhe, Germany 
2Department of Virology and Rickettsiology, Bundeswehr Institute of 
Microbiology, Munich, Germany 

The European hedgehog (Erinaceus europaeus) is a common natural host of 
Ixodes (I.) hexagonus and I. ricinus, both vectors of zoonotic pathogens 
including rickettsial agents. Several recent studies described the detection of 
rickettsiae in both ixodid ticks. Beyond that, Erinaceus europaeus, the 
reproductive host of I. ricinus and I. hexagonus, has been suggested as a 
reservoir of Rickettsia or Neo-Rickettsia species. In a study regarding the 
presence of rickettsiae in hedgehog ticks, we investigated a total of 1,287 ticks 
collected from 33 hedgehogs from different collection sites in Germany and the 
United Kingdom. In addition, DNA available from 11 tissue samples (heart, 
bladder, kidney, and collective samples) was investigated. The ticks were 
collected 2006 and stored in 96% ethanol until further investigation. Collected 
ticks included all developmental stages. Adult ticks were processed 
individually, nymphs and larvae were treated in pools of 5 and 10. All ticks 
were screened for rickettsiae by Real-time PCR targeting the citrate synthase 
(gltA) gene. This analysis revealed a prevalence of 34% Rickettsia-PCR-
positive adult ticks, 44% positive nymph-pools and 37% positive pools of 
larvae. Sequencing of the ompB gene revealed 99%-100% similarity to 
Rickettsia (R.) helvetica. No significant difference was found between the 
prevalence at different collection sites or between tick species. These results 
indicate that rickettsiae are widespread throughout the study region. Two of 11 
tissue samples were positive by screening PCR but further characterisation 
could not be performed. Our investigation reveals the first detection of R. 
relvetica in I. hexagonus ticks from Germany and confirms the occurrence of 
this rickettsial species in northern Germany. Furthermore, the results of this 
study provide evidence that European hedgehogs may play a role in the natural 
transmission cycle of R. helvetica. 

ZOV09 
Detection of Rickettsia raoultii in Ixodes and Dermacentor 
spp. from selected provinces of Mongolia 
S. Speck*1, H. Derschum1, D. Otgonbaatar2, D. Tserennorov2, N. Erdenebat2, B. 
Undraa2, M. Enkhtuja2, J. Battsetseg2, A. Römer3, D. Kiefer4, H. Scholz4, S. 
Essbauer1, G. Dobler1 
1Department of Virology and Rickettsiology, Bundeswehr Institute of 
Microbiology, Munich, Germany 
2National Center for Infectious Diseases with Natural Foci (NCIDNF), Ulan 
Bator, Mongolia 
3Comparative Tropical Medicine and Parasitology, Ludwig-Maximilians-
University, Munich, Germany 
4Department of Bacteriology and Toxinology, Bundeswehr Institute of 
Microbiology, Munich, Germany 

From 2005 to 2009, 155 human cases of rickettsiosis in different provinces of 
Mongolia were reported to the National Center for Infectious Diseases with 
Natural Foci (NCIDNF), Ulanbaatar, Mongolia. These cases were diagnosed by 
clinical symptoms, serology and PCR. Data regarding Mongolian Rickettsia 
strains are scarce but of great importance for disease epidemiology, 
pathogenicity, and improvement of clinical and routine laboratory diagnostic 
tools.  In a collaborative study, we aimed to determine the prevalence of 
Rickettsia spp. in Ixodes and Dermacentor ticks from selected provinces in 
Mongolia. Adult ixodid ticks (n=380) were collected by flagging and stored 
alive at 4°C until further investigation. In addition, 199 adult Dermacentor ticks 
were sampled. Ticks were processed individually and screened for the presence 
of Rickettsia by real-time PCR targeting. Identification of Rickettsia species 
was performed by sequence analysis of amplicons of the ompB gene. For strain 
isolation, cover slip cultures of Vero E6 cells were inoculated with gltA-PCR-
positive tick homogenates and were incubated at 21°C. So far, 3 out of 100 
ixodid ticks were Rickettsia-positive by PCR. In addition, 21 (8 m, 13 f) out of 
22 Dermacentor ticks also revealed positive results. Analysis of ompB 

sequences revealed 99-100% similarity to Rickettsia raoultii given in GenBank 
(DQ365797, DQ365798,EU036984). Cell culture is still ongoing. To 
summarize, almost 100% of Dermacentor ticks investigated were positive for 
Rickettsia raoultii by PCR which implies a major role of Dermacentor in the 
transmission of Rickettsia to humans. In contrast, ticks of the genus Ixodes 
rather seem to be of minor importance for rickettsial transmission. Further 
studies on isolates from patients are necessary to clarify the medical importance 
of rickettsiae and rickettsial ecology. 

ZOV10 
Rodents as reservoir hosts for Rickettsiae? 
S. Schex1, G. Dobler*1, J. Müller2, S. Essbauer1 
1Institute of Microbiology, Bundeswehr, Muenchen, Germany 
2Nationalparkverwaltung Bayerischer Wald, Grafenau, Germany 

Rickettsiae are recognized as emerging infections in several parts of the world. 
In Southern Germany a widespread distribution of Rickettsia (R.) helvetica in 
Ixodes ricinus ticks was reported. Further PCR-based results indicate 
endemicity e.g. of R. monacensis, R. felis, R. massiliae, R. raoultii and R. 
slovaca. However, in Germany the natural reservoir hosts of rickettsiae have 
not been investigated in detail yet. This study was set up to provide information 
on the occurrence of spotted fever group (SFG) rickettsiae in small mammals in 
Southern Germany. In summary, 256 rodents and insectivores were collected in 
from 2004 to 2009 in Lower Bavaria, South-Eastern Germany. Using R. conorii 
and R. helvetica-specific immune fluorescence assays a sero-reactivity of vole 
and mouse sera or transudates was shown. Nucleic acids isolated from ears and 
liver tissues were screened for Rickettsia-specific NA by a pan Rickettsia Real 
time PCR (rtPCR) specific for the citrat synthase gene. Real time(rt)-PCR 
positive samples were found in ear tissue, rtPCR of liver tissues revealed no 
positive results. Rickettsia species determination was performed using a PCR 
targeting the partial OmpB gene and revealed the presence of R. felis and R. 
helvetica. This is the first description of R. felis in rodents that is usually 
described in cats and associated fleas. In the next two years we will collect 
more longitudinal data to further investigate the occurrence of Rickettsia in 
small mammals in an altitude-dependent temperature-climate gradient in these 
areas of Lower Bavaria. This work is embedded in the VICCI-network and 
supported by the Bavarian Ministry of Health. 

ZOV11 
Seroprevalence of IgG against Rickettsiae of the Spotted 
Fever Group in Forestry Workers in the State 
Brandenburg, Eastern Germany 
G. Dobler*1, S. Wölfel1, S. Speck1, R. Wölfel1, S. Schaper1, M. Mertens2, S. 
Essbauer1, S. Werdermann3, R. Ulrich2 
1Bundeswehr Institute of Microbiology, Bundeswehr Central Medical Services, 
Muenchen, Germany 
2Friedrich-Loeffler-Institute, Federal Research Institute for Animal Health, 
Greifswald, Germany 
3IAS Institut für Arbeits- und Sozialhygiene, IAS Institut für Arbeits- und 
Sozialhygiene, Kyritz, Germany 

Rickettsiae are obligate intracellular, Gram-negative bacteria. Among them are 
important human pathogens e.g. Rickettsia (R.) prowazekii (louse-borne 
typhus), R. typhi (flea-borne typhus), R. rickettsii (Rocky Mountian Spotted 
Fever), R. conorii (Mediterranean Spotted Fever) and many others. In Germany 
at least seven different rickettsial species have been detected so far, of which at 
least five are confirmed human pathogens. Seroprevalence data in Germany are 
completely lacking. 
We therefore tested 533 sera of forestry workes from ten different  districts in  
Brandenburg, Eastern Germany. Sera were tested by an indirect 
immunofluorescence assay (IFA)(Fuller Laboratories, Fullerton USA) against 
R. conorii at a dilution of 1:64. Due to cross-reactivities within the spotted 
fever group we assume to detect positive sera against spotted fever group 
rickettsiae other than R. conorii. Reactive sera were re-tested with IFA slides 
against R. conorii from an other manufacturer (Virotech, Rüsselsheim, 
Germany). 
A total of 231 sera (43.3%) were found reactive in both of the 
immunofluorescence tests. However, prevalence rates ranged for the different 
forest districts from 21% to 69%. The highest prevalence rate was found in 
forestry workers of the Biosphere Reservate Schorfheide, north-east to Berlin, 
while in regions west to Berlin lower prevalence rates were detected. 
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The data presented are among the first ones available on seroprevalence against 
spotted fever group rickettsiae in Germany. The high percentages of positive 
sera indicate a high infection rate among the potential risk group of forestry 
workers. According to the available data, R. raoultii, a species suggested to 
cause tick-borne lymphadenopathy syndrome (TIBOLA) and R. helvetica, the 
cause of aneruptive fever, are highly prevalent in Dermacentor and Ixodes ticks 
in parts of Eastern Germany. Further studies have to elucidate whether infection 
with rickettsiae may be of medical importance of humans. 

ZOV12 
Antimicrobial resistance of Staphylococci isolated from 
dogs with otitis externa 
S. Goulaptsis1, M.S. Granitsiotis*2, E. Petridou3, V. Kontos4, E. 
Papadogianakis4 
1Border Inspection Post Neos Kaukasos, Hellenic Ministry of Agriculture and 
Rural Development, Florina, Greece 
2Institute of Ground Water Ecology, Helmholtz Zentrum Munich, Neuherberg, 
Germany 
3Department of Microbiology and Infectious Diseases, School of Veterinary 
Medicine/Aristotle University of Thessaloniki, Thessaloniki, Greece 
4Veterinary Public Health, Hellenic National School of Public Health, Athens, 
Greece 

Staphyloccocus sp. considers human and animal pathogen. Even though S. 
aureus consider the main pathogen of the genus, also S. intermedius and 
Coagulase negative Staphylococci (CnS) are commonly accepted as facultative 
pathogens. Companion animals such as dogs can be reservoir for resistant 
strains. Total 39 strains of Staphylococi isolated as the only pathogen from 
cases of canine otitis externa were identified based on the morphological and 
biochemical properties, with the API Staph system (biomeriux) and with the 
autoSCAN-4 System (Dade Behring). The antibiotic susceptibility test was 
performed with disk diffusion method according the CLSI guidelines for strains 
isolated from animals and with the autoSCAN-4 System (Dade Behring). Also 
all strains were examined with multiplex PCR for the presence of genes specific 
for Staphylococci, S. aureus, and for antibiotic resistant: mecA, aacA-aphD, 
tetK, tetM, erm(A), erm(C), vat(A), vat(B), vat(C). 
From the total 39 strains, 6 were identified as S. aureus (15,38%), 22 as S. 
intermedius (56,41%), 4 as S. sciuri (10,25%), 3 as S. xylosus (7,69%), 3 as S. 
simulans (7,69%)and 2 as S. epidermidis (5,12%). None of the Coagulase 
positive Staphylococci was resistant to Methicillin (neither S. aureus nor S. 
intermedius). Regarding the CnS, four strains were resistant to Methicillin 
(carrying the mecA gene) and belong to the species of S. sciuri (2), S. 
xylosus(1) and S. epidermidis(1). Regarding resistance phenotype to antibiotics, 
resistance to Penicillins (62%) and Tetracyclines (38%) was the highest 
observed and followed by resistance to macrolides (23%) and aminoglycosides 
(13%). The multiplex PCR was not able to detect all the genes encoding 
resistance, regarding Tetracyclines and Macrolides. Companion animals should 
be consider as resistance strains reservoir regarding Staphylococci. 

SPV01 
How small RNAs orchestrate post-transcriptional regulons 
J. Vogel*1 
1Institute of Molecular Infection Biology, University of Würzburg, Wuerzburg, 
Germany 
Träger des VAAM Forschungspreises 

Small noncoding RNAs (sRNAs) have been a fast-growing class of post-
transcriptional regulators of bacterial gene expression, and have come to rival 
transcription factors in terms of both number and range of regulatory activity. 
Such RNAs are typically 50 to 250 nucleotides in length, and are expressed 
from the intergenic regions of bacterial chromosomes. Where studied in detail, 
most sRNAs were found to act on trans-encoded mRNAs to modulate their 
translation and stability. The bacterial Sm-like protein, Hfq, plays a key role in 
this type of post-transcriptional regulation.  
This lecture will give an overview of sRNA targets, mechanisms and functions 
in the model pathogen Salmonella typhimurium. I will focus on how single 
sRNAs can select multiple mRNAs for repression or activation to rewire gene 
expression at the post-transcriptional level. This will include emerging concepts 
of conserved "RNA domains" and target regulation by 5’ terminal pairing, as 
well as new mechanisms of mRNA repression at the site of translational 
initiation or downstream in the coding sequence. 

SPV02 
From inorganic to organic - Carbon fixation in bacteria 
G. Fuchs*1 
1Mikrobiologie, Universität Freiburg, Freiburg, Germany 

The fixation of inorganic carbon into cell material is a prerequisite for life. In 
the phylogenetic tree early branching lineages of the Eubacteria and 
Archaebacteria harbor thermophiles that thrive in volcanic environments on 
inorganic substrates, mostly under microoxic or anoxic conditions. Such 
prokaryotes may serve as models for primordial metabolism, which requires the 
synthesis of building blocks from inorganic carbon. In none of them the Calvin-
Benson-Bassham cycle appears to operate in CO2 fixation. Instead, other 
autotrophic pathways are functioning that have in common the formation of 
acetyl-CoA from CO2 [1].  
In the green non-sulfur photosynthetic Eubacterium Chloroflexus aurantiacus, 
a hydroxypropionate cycle is functioning in carbon fixation. In Crenarchaeota, 
two other cycles are operating. Aerobic Sulfolobales and probably autotrophic 
marine Crenarchaeota use a hydroxypropionate/hydroxybutyrate cycle. In these 
two cycles, acetyl-CoA/propionyl-CoA carboxylase functions as the key 
carboxylating enzyme. In contrast, the anaerobic Thermoproteales and 
Desulfurococcales use a dicarboxylate/hydroxybutyrate cycle. This cycle uses 
pyruvate synthase and phosphoenolpyruvate carboxylase as carboxylating 
enzymes. The common traits and the benefits of the different pathways will be 
discussed. 
These autotrophic pathways require gluconeogenesis to start from acetyl-CoA 
or pyruvate. Most Archaebacteria and some deep branching eubacterial lineages 
harbor a novel bifunctional and heat-stabile fructose 1,6-bisphosphate (FBP) 
aldolase/phosphatase. Its bifunctionality ensures that heat-labile 
triosephosphates are quickly removed and trapped in stabile fructose 6-
phosphate rendering gluconeogenesis unidirectional. This highly conserved 
bifunctional FBP aldolase/phosphatase may represent the pace-making 
ancestral gluconeogenic enzyme indicating that the Embden-Meyerhof-Parnas 
pathway evolved in the direction of gluconeogenesis.  
 
[1] Berg et al. Nature Rev. Microbiol. submitted (2010) 

SPV03 
Major autolysins in Gram-positive bacteria: Maturation, 
Function and Structure 
F. Götz*1 
1Mikrobielle Genetik, Eberhard Karls Universität Tübingen, Tuebingen, 
Germany 

The bacterial murein represents a rigid envelope that maintains the cell shape 
and counteracts the hydrostatic pressure of the cytoplasm (turgor). Especially in 
Gram-positive bacteria, cellular processes such as cell growth, cell division, 
competence or protein secretion are dependent on a constant turn-over and 
dynamic remodeling of the cell wall catalyzed by the coordinated activity of 
peptidoglycan (PG) synthesizing and hydrolyzing enzymes. These hydrolyzing 
enzymes, commonly referred to as autolysins, are classified according to the 
PG bond they hydrolyse: N-acetylmuramidases, Nacetylglucosaminidases, N-
acetylmuramyl-L-Ala amidases and endopeptidases. Well-studied bacterial 
autolysins are the staphylococcal major autolysins (AtlA and AtlE), the N-
acetylmuramoyl-L-alanine amidase of Streptococcus pneumoniae (LytA), or 
the Listeria monocytogenes autolysins (Auto and Ami). All these enzymes are 
not only involved in many important physiological functions but also contribute 
to pathogenicity. Here, the focus lies on the maturation, function and structure 
of the staphylococcal autolysins in comparison with autolysins from related 
Gram-positive bacteria. 
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SPV04 
Translation on demand: Control of bacterial heat shock 
and virulence genes by RNA thermometers 
F. Narberhaus*1 
1Lehrstuhl für Biologie der Mikroorganismen, Ruhr-Universität Bochum, 
Bochum, Germany 

RNA molecules play a central role in gene regulation in all three domains of 
life. The expression of many bacterial mRNAs is controlled by the formation of 
complex structures in their 5’-untranslated region (5’-UTR). Riboswitches and 
RNA thermometers are such built-in sensory elements that control the fate of 
mRNAs in response to environmental conditions. Both are comprised of 
complex RNA structures that undergo a conformational change when a certain 
chemical or physical signal is present. Typical RNA thermometers control 
translation initiation of heat shock or virulence genes by forming a secondary 
structure that traps the ribosome binding site (RBS). An increase in temperature 
to 37°C (virulence genes) or higher (heat shock genes) destabilizes the 
structure, liberates the RBS and permits formation of the translation initiation 
complex. Recent findings suggest that RNA thermometers are more widely 
used than initially anticipated. Different classes of RNA thermometers will be 
introduced. ROSE (Repression Of heat Shock gene Expression) elements 
control translation of small heat shock genes in many alpha- and gamma-
proteobacteria. The molecular basis for temperature sensing has been revealed 
by NMR spectroscopy. FourU-type RNA thermometers are characterized by a 
stretch of four uridines that pair with the SD sequence at low temperatures. A 
novel class of RNA thermometers was discovered in cyanobacteria. It revealed 
that shuting-off heat shock protein synthesis in the recovery phase is an 
important, previously unrecognized physiological function of RNA 
thermometers. 

SPV05 
Life in the inflamed intestine, Salmonella style 
A.J. Bäumler*1 
1Department of Medical Microbiology and Immunology, University of 
California at Davis, Davis, United States 

Salmonella enterica serotype Typhimurium elicits acute neutrophil influx in the 
human intestinal mucosa within one or two days after infection, resulting in 
inflammatory diarrhea. In contrast, no overt symptoms are observed within the 
first one or two weeks after infection with S. enterica serotype Typhi. The 
capsule encoding viaB locus is a S. Typhi-specific virulence factor that enables 
this pathogen to escape detection by TLRs, thereby preventing the host from 
mounting responses that would normally prevent bacterial dissemination from 
the intestine. The mechanism by which S. Typhi alters host responses is in part 
due to altered expression of virulence genes. The TviA protein integrates a new 
regulatory input into a conserved regulatory network, the RcsB regulon of S. 
Typhi, thereby altering expression of genes encoding flagella, the Vi antigen 
and T3SS-1 in response to osmolarity. These changes in gene expression have 
profound consequences on host pathogen interaction at the intestinal mucosa. 

SPV06 
New medicines for tuberculosis (NM4TB) 
S.T. Cole*1 
1Global Health Institute, École Polytechnique Fédérale de Lausanne, 
Lausanne, Switzerland 

Tuberculosis (TB) is one of the oldest infectious diseases known to man and 
has infected one third of the world´s population. As a result, someone dies from 
the disease every 15 seconds and  over 20 million more people will lose their 
lives to TB in the next decade. Although directly observed short course 
chemotherapy (DOTS) is available to treat the disease, this treatment is old, 
slow and inefficient by the current standards of the pharmaceutical industry.  
Furthermore,  the efficacy of the DOTS programme has been severely 
compromised in certain regions by the emergence of multidrug- and extensively 
drug-resistant strains of  Mycobacterium tuberculosis.  This  new  menace  is of 
particular concern to Europe and the countries of the former Soviet Union.  
In an integrated approach to discover new TB drugs, we have been pursuing a 
new class of antimycobacterial compounds known as the benzothiazinones 
(1,3-benzothiazin-4-ones, BTZs).  The BTZ kill M. tuberculosis in vitro, ex 
vivo, and in mouse models of TB and are exceptionally potent. Using genetics 
and biochemistry, we identified the enzyme decaprenylphosphoryl- -D-ribose 
2´-epimerase as a major BTZ target. The inhibition of this critical  enzyme 
activity abolishes the formation of decaprenylphosphoryl arabinose, a key 
precursor that is required for the synthesis of the cell-wall arabinans, thereby 
provoking cell lysis and bacterial death. The most advanced compound, 

BTZ043, which is currently in the late preclinical stage,  is a candidate for 
inclusion in combination therapies for both drug-sensitive and extensively 
drug-resistant TB. 

SPV07 
Rational Vaccine and Biomarker Design for Tuberculosis 
S.H.E. Kaufmann*1 
1Max Planck Institute for Infection Biology, Berlin, Germany 

Tuberculosis (TB) is a major health threat with 9 million new cases and 2 
million deaths annually. One third of the word’s population is infected with the 
causative agent Mycobacterium tuberculosis. This pathogen causes chronic 
infection which transforms into disease in the minority of infected individuals. 
The vast majority contains infection in distinct foci termed granulomas. As long 
as M. tuberculosis is contained in these lesions, disease does not develop. 
However, the pathogen persists in a dormant stage and can be reactivated at a 
later timepoint. Control of M. tuberculosis is a result of a sophisticated 
crosstalk between different parts of the cell-mediated immune response which 
is orchestrated in the granuloma. Of critical importance are CD4 T cells which 
activate anti-bacterial capacities in macrophages. The cytokine interferon-
gamma (IFN- ) plays a particular role in macrophage activation. In addition, 
other populations, notably CD8 T cells are involved in protection.  
What can we learn for rational vaccine design? Novel vaccination strategies 
either focus on subunit vaccines or viable attenuated vaccines. Subunit 
vaccination strategies are based on the assumption that one or few antigens 
suffice for an efficient immune response. Hence, the identification of protective 
antigens represents an essential prerequisite for the success of this type of 
vaccines. These subunit vaccines are considered on top of BCG. Viable 
attenuated vaccines are based on the assumption that multiple antigens are 
required for efficacious protection against M. tuberculosis. These vaccines are 
thought to replace BCG. Rational vaccination strategies performed in this 
laboratory focus on improved r-BCG. We constructed an r-BCG strain which 
expresses listeriolysin but is devoid of urease. This vaccine candidate induces 
better protection than wild-type parental BCG in experimental animals. The 
vaccine strain has proven to be safer in immunocompromised mice.  The 
candidate is currently in a phase I clinical trial. It is tempting to speculate that a 
prime–boost scheme comprising prime with improved r-BCG and boost with 
the most efficacious subunit vaccine candidate will provide optimal protection. 
Identification of a biosignature that allows distinction between 
infection/protection and infection/disease in TB could speed up efficacy testing 
of vaccines in clinical trials. With support from the Bill & Melinda Gates 
Foundation, we have embarked on the definition of biomarkers which allow 
definition of a biosignature in TB which could speed up efficacy testing of 
vaccine candidates in clinical trials. 

SPV08 
Activities of the National Reference Center in the fight 
against Tuberculosis 
S. Rüsch-Gerdes*1, E. Richter1 
1Forschungszentrum Borstel, National Reference Center for Mycobacteria, 
Borstel, Germany 

The German National Reference Center (NRC) is part of a worldwide 
laboratory network, which is a cornerstone for effective tuberculosis (TB) 
control. Within this, it is one of the 26 Supranational Reference Laboratories 
for Drug Susceptibility Testing appointed by WHO/IUATLD, since 1995. The 
NRC cooperates with national (RKI, Robert Koch Institute; public health 
offices; GTZ, Gesellschaft für technische Zusammenarbeit; KFW, Kreditanstalt 
für Wiederaufbau; DAHW, Deutsche Lepra- und Tuberkulose-Hilfe) and 
international centers/organizations (WHO; MSF, Médecins Sans Frontières; 
ICRC, International Committee of Red Cross; USAID, U.S. Agency for the 
International Development; FIND; The Foundation for Innovative New 
Diagnostics). A further focus is the activity as consultant for WHO, MSF, 
GTZ/KFW, ICRC, e.g. for the set-up of TB laboratories and drug resistance 
surveillance in Armenia, Azerbaijan, Bosnia-Herzegowina, Kazakhstan, 
Kyrgyzstan, Moldova, Serbia, Turkmenistan, Uganda and Uzbekistan.  
In general, quality control is getting higher significance in the laboratory 
diagnostics during the last years. The NRC is also engaged in this field as 
coordinator of the external quality assurance in the field of mycobacterial 
diagnostics, which is organized by INSTAND e.V. Düsseldorf. Since 2008 the 
NRC is responsible for the preparation of samples for microscopy, primary 
isolation, identification of mycobacteria, and drug susceptibility testing of M. 
tuberculosis. 

BIOspektrum |  Abstractband 2010

271

Tagungsband_Abstracts_2010_q7.qxd:VAAM_Tagung  18.02.2010  15:47 Uhr  Seite 271



The day-to-day work of the NRC comprises primary isolation of mycobacteria 
with all recently worldwide established methods, identification of all 
mycobacterial species with classical and molecular methods, and susceptibility 
testing. Approx. 12,000 specimens and strains per year are investigated. 
Evaluations of new diagnostic tests are one main focus in the NRC. Especially 
new molecular based methods for the detection of M. tuberculosis strains from 
cultures or identification of resistant strains were tested concerning their 
proficiency and applicability. 
Research of the NRC is also focussed on the topics “variability of clinical M. 
tuberculosis isolates”, and “epidemiology of tuberculosis”. Clinical M. 
tuberculosis isolates show a considerable phenotypical as well as genetic 
diversity. Consequences of this variability concerning their relative fitness, 
transmissibility, and severeness of the disease have been investigated. 
    The epidemiology of TB, combining molecular and classical methods, 
represents a continuous focus of research. Applying molecular strain typing 
techniques, studies have been carried out to analyse the epidemiology of TB in 
the different settings in Germany (like Hamburg, Schleswig-Holstein, Baden-
Württemberg) and abroad (like Uzbekistan, Moldova, Serbia). Key questions 
are the population structure of M. tuberculosis complex strains in the different 
areas and possible interactions between metropolitan and more rural settings. 

SPV09 
Regulation of Yersinia pseudotuberculosis virulence factors 
during different stages of the infection 
P. Dersch*1 
1Helmholtz-Zentrum für Infektionsforschung, Braunschweig, Germany 

Enteropathogenic bacteria, including Yersinia pseudotuberculosis, which 
alternate between different ecological niches outside and inside their 
mammalian hosts, use sophisticated environmental signal sensing devices to 
adjust virulence gene expression. Thermal shifts and changes in the nutrient 
availability encountered upon host entry and during the infection process lead 
to dramatic changes in the gene expression profil of Y. pseudotuberculosis. In 
the very early stage of an infection, the bacteria synthesize a special set of 
virulence factors, e.g. the pilus adhesin PsaA and the internalization factor 
invasin, that promote initial colonization and subsequent penetration of the 
intestinal epithelial layer. These genes are activated by the virulence regulator 
RovA, which acts as an intrinsic protein thermometer. Thermal upshifts from 
moderate temperatures to 37°C lead to a reversible conformational change of 
the autoactivator, which interferes with its DNA-binding function and renders it 
more susceptible for proteolysis by the Lon protease. This process is dependent 
on the growth phase of the bacteria, and amino acid residues in the vicinity of 
the central DNA-binding domain are important for the proteolytic 
susceptibility. Expression of the rovA gene is also under the control of the post-
transcriptional carbon storage regulator system (Csr) implicating the 
differentially regulated small RNAs CsrB and CsrC. Influence of the Csr 
system is indirect, depends on the nutrient content of the growth medium, Hfq 
and the nucleoid-associated protein YmoA and occurs through the LysR-type 
regulator RovM which inhibits rovA transcription. Shortly after uptake and 
transcytosis of the intestinal layer, the bacteria switch their genetic program. 
They repress synthesis of the very early virulence factors and induce expression 
of another set of later-stage virulence factors that are important for the 
colonization of subepithelial lymphatic tissues and dissemination to liver and 
spleen. Activation of these genes is only promoted at 37°C and upon host cell 
contact and requires the AraC-like regulator LcrF, whose expression is 
controlled by a FourU-type RNA thermometer. 

SPV10 
Pathogenesis of pneumococcal infections 
B. Henriques Normark*1 
1Karolinska Institute, Swedish Institute for Infectious Disease Control (SMI), 
Solna, Sweden 

Streptococcus pneumoniae is a human pathogen and a major contributor to 
morbiditiy and mortality world-wide. Despite being a sometimes devastating 
pathogen pneumococci are also common colonizers of the upper respiratory 
tract. Antibiotic resistance in this bacterium is emerging creating treatment 
problems. Pneumococci can be divided into at least 91 serotypes and several 
clonal types. Virulence depends on both serotype and clonal type and many 
virulence factors have been described for pneumococci. Also the interaction 
with the innate immune system is important for disease development. 
Conjugated vaccines covering some of the 91 pneumococcal capsular 
polysaccharides have been introduced  in several countries childhood 
vaccination programme and the effect of vaccination is now being studied. 

SPV11 
Bacterial manipulation of the host ubiquitin system 
E. Stebbins*1 
1Laboratory of Structural Microbiology, The Rockefeller University, New York, 
United States 

The ubiquitination of proteins is a central eukaryotic regulatory mechanism 
controlling multiple biological processes such as programmed cell death, cell 
cycle progression, and signal transduction. Bacterial factors have recently been 
identified that exploit these pathways is several ways: functioning as E3 
ubiquitin ligases or regulators of such ligases, targeting proteins for 
deubiquitination, possessing sequences conveying differential half-lives in the 
host, or serving themselves as substrates for mono-ubiquitination for purposes 
such as localization within the eukaryotic cell.  We will consider several of 
these examples from pathogenic bacteria, focusing on recent structural work 
that defines the mechanisms of several microbial E3 ligases. 

SPV12 
Molecular Activities of New Cell Wall Biosynthesis 
Inhibitors 
H.G. Sahl*1 
1IMMIP – Pharmaceutical Microbiology, University of Bonn, Bonn, Germany 

Inhibitors of bacterial cell wall biosynthesis represent the economically most 
important group of antibiotics. Besides beta-lactam and glycopeptide 
antibiotics, there are many other antibiotic compounds acting on one of the 
many molecular targets available in this biosynthesis pathway. Although 
commercially less successful or just experimental, these compounds may 
represent new lead structures for future drug development; moreover, detailed 
analysis of their molecular modes of action yields new mechanistic insights into 
the function of the highly dynamic cell wall biosynthesis machinery. We 
recently identified the lipopeptide antibiotic friulimicin to form a stoichiometric 
complex with the membrane carrier bactoprenylphosphate, a target that had not 
been identified before. Since bacto-prenylphosphate also serves as a carrier of 
building blocks for teichoic acid and carbohydrate capsules, friulimicin appears 
to cause multiple cell surface stresses. Remarkably, some innate immunity host 
defense peptides, the most abundant and permanently used antibiotics, also 
turned out to interfere with the synthesis of a functional peptidoglycan network. 
For example, the fungal defensin plectasin binds with high affinity to the 
bactoprenol-linked cell wall building block, Lipid II, and prevents its 
incorporation into peptidoglycan. Also, human beta defensin 3 (hBD3) is able 
to interact with Lipid II, albeit with less affinity as compared to plectasin. 
However, hBD3 gains potency by additionally pertubating membrane bilayer 
functions. The concept of combining antibiotic activities has also been verified 
in recently developed glycopeptide antibiotics which, in addition to Lipid II 
sequestration, impair the lipid bilayer or have additional binding sites for the 
cell wall precursor. 
Recent review article: T. Schneider, HG Sahl: An oldie but a goodie - cell wall 
biosynthesis as an antibiotic target pathway. Int. J. Med. Microbiology, 2010 
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SPV13 
Anti-virulence strategies for novel antibacterial; drugs and 
diagnosis 
H. Wolf-Watz*1 
1Department of Molecular Biology, Umeå University, Umeå, Sweden 

In recent years mounting problems related to antibiotic-resistant bacteria have 
resulted in the prediction that we are entering the preantibiotic era. A way of 
preventing such a development would be to introduce novel antibacterial agens 
with modes of action distinct from conventional antibiotics. Recent studies of 
bacterial virulence factors and toxins have resulted in increased understanding 
of the way in which pathogenic bacteria manipulate host cellular processes. 
This knowledge may now be exploited to develop novel antibacterial agens that 
disarm pathogenic bacteria. The type III secretion system (T3SS) is known to 
be a potent virulence mechanism shared by a broad spectrum of pathogenic 
Gram-negative bacteria that interact with human, animal and plant hosts by 
injecting effector proteins into the cytosol of host cells. Diseases, such as 
bubonic plague, yersinosis, shigellosis, salmonellosis, typhoid fever, sexually 
transmitted chlamydia and diarrhoea largely depend on the bacterial proteins 
injected by the T3SS machinery. Recently a number of T3SS inhibitors have 
been identified using HT-Screening-based approaches. One class of inhibitors, 
the salicylidene acylhydrazides, has been subjected to chemical optimization 
and evaluation in several in vitro and ex vivo assays in multiple bacterial 
species including Yersinia spp., Chlamydia spp., Salmonella spp. and 
Pseudomonas aeruginosa. Reports published up to date indicate that T3SS 
inhibitors have the potential to be developed into novel antibacterial 
therapeutics. This will be discussed. Further, the above mentioned strategy 
requires that the infecting pathogen is accurately diagnosed prior to the onset of 
therapy. To meet this demand we are employing metabolomics as a diagnostic 
tool. Results will be presented indicating that an infection can be diagnosed 
from a blood sample within hours after that the sample has been taken. 

SPV14 
Turned on for degradation - dysregulation of Clp protease 
by acyldepsipeptide antibiotics 
H. Brötz-Oesterhelt*1 
1Pharmaceutical Biology, University of Duesseldorf and AiCuris, Wuppertal, 
Germany 

New natural product derived acyldepsipetides (ADEPs) are highly active 
against important nosocomial Gram-positive pathogens (e.g. staphylococci, 
enterococci, and streptococci) with antibacterial in vitro activities surpassing 
those of many marketed antibiotics and impressive efficacy in rodent models of 
bacterial infection [1, 2]. 
The ADEPs act on an unprecedented target, the bacterial caseinolytic Clp 
protease, and thoroughly reprogram its activity [1]. 
ADEPs bind to the ClpP core of the proteolytic complex and abrogate its 
interaction with cooperating Clp-ATPases [3]. The Clp-ATPases perform an 
indispensable function in the proteolytic process. They transport protein 
substrates to ClpP and unfold them for entry through the tiny substrate entrance 
pores of ClpP. Without its partner ATPases the isolated ClpP is not able to 
degrade oligopeptides and proteins. 
By preventing the interaction between the two partners, ADEPs affect all 
physiological functions of the Clp-protease in generl and regulatory proteolysis. 
At the same time ADEPs bestow independent proteolytic activities to the 
isolated ClpP core [3]. Nascent polypeptides at the ribosome represent one 
important target for activated ClpP along with central components of the cell 
division machinery. 
Recently elucidated crystal structures of ClpP from Bacillus subtilis alone and 
in complex with ADEPs provide rational explanations for the multifarious 
effects that ADEPs exerts on ClpP. ADEPs occupy a binding site at the apical 
rim of the ClpP barrel that is also important for Clp-ATPase binding. By 
establishing contacts with two subunits, ADEPs stabilize the proteolytically 
active ClpP tetradecamer. In addition, they induce a conformational change that 
extends towards the central substrate entrance pore. The structures show the 
closed- to open-gate transition of the ClpP N-terminal segments upon activation 
and conformational changes restricted to the upper portion of ClpP. The 
direction of conformational movement and hydrophobic clustering for 
stabilizing the closed structure is markedly different from other ATP- 
dependent proteases, providing unprecedented insights into the activation of 
ClpP. 
 
[1] Brötz et al. 2005, Nat. Med. 11: 1082-87 
[2] Hinzen et. al. 2006, Chem. Med. Chem. 1: 689-693 
[3] Kirstein et al. 2009, EMBO Mol. Med. 1: 37-49 

SPV15 
Oncogenic mechanism of Helicobacter pylori CagA 
M. Hatakeyama*1 
1Department of Microbiology, Graduate School of Medicine, University of 
Tokyo, Tokyo, Japan 

Infection with Helicobacter pylori cagA-positive strains is the strongest risk 
factor for the development of gastric carcinoma. The cagA gene product CagA 
is delivered into gastric epithelial cells via the bacterial type IV secretion 
system and, upon tyrosine phosphorylation by Src kinases, specifically binds to 
and aberrantly activates SHP-2 tyrosine phosphatase, a bona-fide oncoprotein 
gain-of-function mutations of which are associated with a variety of human 
malignancies. CagA-activated SHP-2 deregulates Erk MAP kinase signaling 
and also induces an extremely elongated cell-shape known as the hummingbird 
phenotype. CagA also binds to partitioning-defective 1 (PAR1)/microtubule 
affinity-regulating kinase (MARK) independently of CagA tyrosine 
phosphorylation and inhibits the kinase activity, thereby causing junctional and 
polarity defects in polarized epithelial cells. PAR1 regulates cell polarity 
through controlling stability of microtubules. Because microtubules are 
essential components of mitotic spindles, CagA-mediated PAR1 inhibition also 
influences mitotic spindle function. Indeed, cells expressing CagA display a 
delay in the transition from prophase to metaphase, which is associated with 
chromosomal misalignment at the onset of anaphase. Consequently, chronic 
exposure of cells to CagA induces chromosomal instability. These results 
indicate that, on one hand, CagA stimulates uncontrolled cell proliferation 
through deregulation of SHP-2 and, on the other hand, it induces chromosomal 
instability by impairing PAR1 function. These CagA activities may collectively 
contribute to the progression of multistep gastric carcinogenesis. 
Based on the structural polymorphism, H. pylori CagA can be subdivided into 
two major isoforms - Western CagA and East Asian CagA. To investigate 
oncogenic potential of CagA in vivo, we generated transgenic mice that 
systemically express East Asian CagA. The established CagA transgenic mice 
showed gastric epithelial hyperplasia and some of them developed 
adenocarcinomas of the stomach and small intestine. The mice also showed 
leukocytosis with IL-3/GM-CSF hypersensitivity and some mice developed 
myeloid leukemias and B-cell lymphomas. In marked contrast, transgenic mice 
expressing phosphorylation-resistant CagA did not show any pathological 
abnormalities. These results provide direct evidence for the oncogenic potential 
of CagA and indicate the importance of the tyrosine-phosphorylated form of 
CagA for in vivo tumorigenesis. More recently, we generated transgenic mice 
that express Western CagA. Comparison of Western CagA transgenic mice 
with those expressing East Asian CagA revealed that East Asian CagA is 
qualitatively more oncogenic than Western CagA in vivo. Differential 
oncogenic potential of geographically distinct CagA isoforms may underlie the 
higher incidence of gastric carcinoma in East Asian countries compared to the 
incidence of that in Western countries 

SPV16 
Ecological based strategies to exploit interactions between 
fungi and bacteria 
W. de Boer*1 
1Microbial Ecology, Netherlands Institute of Ecology, Heteren, Netherlands 

Whereas bacteria are the key microorganisms responsible for degradation of 
aquatic organic matter, they have to share this position with fungi with respect 
to the decomposition of terrestrial organic matter. The prominent position of 
fungi in terrestrial ecosystem functioning is linked to the hyphal growth form 
which is well equipped to explore the soil matrix and to penetrate organic 
solids.  The importance of fungi in terrestrial ecosystems must have had a 
strong impact on the evolution and ecology of terrestrial bacteria. This impact 
can be revealed by studying interactions between fungi and bacteria. In the 
current paper I will address several examples of such studies. The focus will not 
only be on the basic ecological aspects of these studies but also on the 
possibilities to exploit fungal-bacterial interactions for application purposes. 
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SPV17 
The role of quorum sensing in the pathogenesis of 
Burkholderia cenocepacia in multiple infection hosts 
S. Schwager1, S. Uehlinger1, K. Riedel1, L. Eberl*1 
1Department of Microbiology, University of Zürich, Zuerich, Switzerland 

Over the past few decades, strains of the Burkholderia cepacia complex (Bcc) 
have emerged as important pathogens for patients suffering from cystic fibrosis 
(CF). Identification of virulence factors and assessment of the pathogenic 
potential of Bcc strains have increased the need for appropriate infection 
models. In previous studies different infection hosts, including mammals, 
nematodes, insects and plants, have been used. At present, however, it is not 
known to which extent the virulence factors required to infect different hosts 
overlap. In this study we have analyzed the importance of the CepIR quorum 
sensing system of two closely related Burkholderia cenocepacia strains, H111 
and the epidemic strain K56-2, for virulence in a multihost pathogenesis system 
using four different model organisms: Caenorhabditis elegans, Galleria 
mellonella, the plant alfalfa and mice or rats. We also demonstrate that many of 
the previously identified virulence factors of B. cenocepaciaare specific for 
only or a few of the infection models. The fact that quorum sensing plays an 
essential role in pathogenesis in various hosts makes it a promising target for 
the development of novel antiinfectives. 

SPV18 
Phenotypic heterogeneity of a Vibrio harveyi population 
under quorum sensing conditions 
K. Jung*1, C. Anetzberger1, T. Pirch1 
1Microbiology, Munich Center of integrated Protein Science (CiPSM) at the 
Ludwig-Maximilians-Universität München, Martinsried, Germany 

Quorum sensing (QS) plays an important role in regulating gene expression for 
a variety of functions in bacterial populations. This intercellular communication 
through small diffusible molecules, called autoinducers (AIs), enables single 
cells to coordinate their behaviour within a population. In Vibrio harveyi QS 
regulates type III secretion, siderophore production, biofilm formation, 
exoprotease activity and bioluminescence. This bacterium responds to three 
different AIs, HAI-1, an N-(3-hydroxybutyryl)-D-homoserine lactone, AI-2, a 
furanosylborate diester and CAI-1, a 3-hydroxytridecan-4-one. In order to 
understand how single cells behave within a QS-activated community, QS-
induced processes in V. harveyi were investigated in a homogeneous 
environment over time. Analysis of wild-type single cells with respect to QS-
induced bioluminescence revealed that even at high cell densities only 69% of 
the cells of the population produced bioluminescence, 25% were non-
luminescent, and 6% were dead.1 A similar fractionation of the population was 
found for the induction of an exoprotease which was monitored in a mutant 
containing a transcriptional pap6::gfp fusion. These results indicated 
phenotypic heterogeneity of a genetic homogeneous population. An artificial 
increase of the AI concentration in the wild-type resulted in an all-bright cell 
population that was also found for a luxO mutant. Both wild-type and mutant 
switched to biofilm formation at high cell density. However, the capability of 
the luxO mutant to produce biofilm was significantly reduced in comparison 
to wild-type. Our data suggest that a high-dense population of the non-
differentiating bacterium V. harveyi takes advantage of division of work. 
1Anetzberger, C., Pirch, T., und Jung, K. (2009) Heterogeneity in quorum 
sensing regulated bioluminescence of Vibrio harveyi, Mol. Microbiol. 73, 267–
277. 

SPV19 
Efficient down-regulation of enzyme activities in 
Corynebacterium glutamicum and beneficial application 
towards improved L-lysine production 
J. Becker*1, N. Buschke1, C. Klopprogge2, C. Wittmann1 
1Technische Universität Braunschweig, Braunschweig, Germany 
2Research Fine Chemicals and Biotechnology, BASF SE, Ludwigshafen, 
Germany 

In the recent years, metabolic engineering became more and more popular in 
industrial biotechnology to create superior strains for a great variety of 
fermentation products. L-Lysine production by Corynebacterium glutamicum 
with a current world market of 850.000 tons per annum was, for instance, 
successfully improved by rational engineering of the NADPH metabolism 
(Becker et al.,2007) or engineering of the precursor supply (Wittmann and 
Becker, 2007). In this regard, modulation of enzyme activities within the cell is 
crucial to increase or reduce carbon conversion by selected metabolic 

pathways. Plasmid-related over expression, over expression by promoter 
exchange or gene deletion are the most common strategies to achieve modified 
enzyme activities. Gene deletion, however, always results in a complete lack of 
the corresponding enzyme activity and is not suitable to down-regulate specific 
metabolic pathways.   
In this work, we applied a novel strategy to reduce the specific activity of 
selected enzymes of the central metabolism in C. glutamicum. We substituted 
the common start codon ATG by the rare start codon GTG and investigated the 
effect on specific enzyme activity. Introduction of this nucleotide exchange into 
the sequences of, isocitrate dehydrogenase (ICD) and pyruvate dehydrogenase 
significantly reduced the specific activity of these enzymes by 70 % and 60 %, 
respectively. Implementation of this modification into the isocitrate 
dehydrogenase sequence of the L-lysine producing strain C. glutamicum BS87 
resulted in an improved lysine production by more than 40 % (Becker et al., 
2009). This was due to an efficient down-regulation of the carbon flux through 
the tricarboxylic acid cycle (TCA cycle) by decreasing the intracellular ICD-
availability. In C. glutamicum, more than 80 % of the genes encoding enzymes 
of the central metabolism use ATG as a start codon. This high frequency 
reflects the great potential of the applied strategy for metabolic engineering to 
effectively reduce selected enzyme activities within the cell. 
 
[1] Becker J, Klopprogge C, Herold A, Zelder O, Bolten JC, Wittmann C 
(2007) J Biotechnol 132(2), 99 – 109 
[2] Becker J, Klopprogge C, Schröder H, Wittmann C (2009) Appl Environ 
Microbiol, 75, 7866-7869 
[3]Wittmann C, Becker J (2007) In: Wendisch VF (Ed) Amino Acid 
Biosynthesis – Pathways, Regulation and Metabolic Engineering. Springer, pp. 
39-70 
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SPV20 
Novel metabolic properties of foodborne pathogens 
T. Fuchs*1 
1ZIEL, Abteilung Mikrobiologie, Technische Universität, Freising, Germany 

Little attention has been given so far to the metabolic requirements and the 
metabolic flexibility of foodborne pathogens that are often capable to grow 
under varying conditions encountered in the environment, the food chain, or 
during infection. Therefore, our knowledge about substrates and metabolic 
pathways used by pathogens such as Salmonella enterica is still fragmentary. 
Key metabolic enzymes, however, that are specifically required during growth 
within food samples constitute a set of possible targets for food formulas that 
suppress Salmonella growth. 
Here, we present two degradation pathways that contribute to S. enterica 
serovar Typhimurium proliferation in varying compartments. (i) S. enterica 
serovar Typhimurium, albeit with an extraordinarily long lag phase, shows wild 
type-like growth in the presence of MI. A novel genomic island harbouring the 
genes for myo-inositol (MI) uptake and utilization was characterized. Upon 
nonpolar deletion, the genes involved in six enzymatic steps of the MI pathway 
were identified, as well as the main repressor IolR and the major MI facilitator. 
(ii) Propanediol utilization is another metabolic adaptation that plays a role in 
the virulence of salmonellae. Propanediol is an abundant compound in the 
human gut and in processed food, and can be utilized in a coenzyme B12 
(cobalamine) dependent manner as the main source of carbon and energy under 
anaerobic conditions. Interestingly, only two other hazardous food-borne 
pathogens, namely Listeria monocytogenes and Clostridium perfringens, carry 
the conserved gene cluster for cobalamine synthesis and propanediol 
degradation. A proteomic approach revealed a high abundance of pdu operon 
products during intracellular replication of S. Typhimurium strain 14028. 
Propanediol is derived from fucose, a common constituent of the 
glycoconjugates of eukaryotic cells. The propanediol utilization pathway 
appears to constitute a crucial determinant for pathogens associated with food 
poisoning. 
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SPV21 
Assessment of probiotics against Salmonella infection using 
combined in vitro models of colonic fermentation and 
human epithelial cell layers 
C. Lacroix*1 
1Laboratory of Food Biotechnology, Institute of Food Science and Nutrition, 
ETH-Zurich, Zuerich, Switzerland 

Salmonella infections are frequently encountered in children less than 5 years 
of age and may lead to severe complications. Antibiotic therapy can then be 
life-saving but the incidence of treatment failures due to resistant strains has 
increased significantly. In this context, probiotic bacteria are potential 
alternatives to antibiotics since they enhance host defense mechanisms against 
various enteropathogens. We developed novel in vitro intestinal fermentation 
and cellular models to study enteric Salmonella typhimurium infection which 
were combined to better assess the potential of two probiotic strains producing 
antimicrobial peptides active against Salmonella, Bifidobacterium 
thermophilum RBL67 (isolated from newborn faeces) and E. coli L100 
(microcin B17). The preventive and therapeutic effects of B. thermophilum 
RBL67 and E. coli L1000 were tested in a continuous in vitro colonic 
fermentation model of Salmonella infection (one and three stages) inoculated 
with immobilized child fecal microbiota and operated for 43-54 days, and 
compared to classical antibiotic therapy (amoxicillin/clavulanic acid at two 
levels). The mucus-secreting intestinal cell line HT29-MTX was used to test 
probiotic effects on adhesion-invasion and competitive-exclusion of Salmonella 
and protection of cell junction integrity (transepithelial electrical resistance) in 
defined cultures and complex fermentation effluent containing a complete child 
gut microbiota. 
We showed that antibiotic therapy produced only a transient decrease of 
Salmonella concentrations and massively disrupted human microbiota 
composition (FISH-Flow Cytometry) and its metabolic activity. In contrast, the 
addition of B. thermophilum RBL67 before (preventive effect) or after infection 
(therapeutic effect) induced a constant decrease of the pathogen, preventing its 
propagation without effecting the gut microbiota composition and activity. On 
the other hand although E. coli L1000 was very effective in inhibiting a panel 
of 68 infectious Salmonella strains, addition of this strain in the infection gut 
model unexpectedly stimulated Salmonella growth. B. thermophilum RBL67 in 
the colonic effluent reduced 5-fold S. typhimurium N-15 invasion into mucus-
secreting HT29-MTX epithelial cells and completely protected cell integrity 
measured with TEER. In contrast E. coli L1000 increased invasion of S. 
typhimurium N-15 2-fold and showed no protection effects on epithelium 
integrity which was largely decreased following Salmonella infection. 
Our data showed that the combined colonic fermentation-cell model is a 
powerful tool to investigate Salmonella and probiotics interaction in a gut 
ecosystem. Different modes of action against Salmonella were shown for the 
probiotics tested in conditions akin to the gastrointestinal tract, providing 
important data for probiosis assessment for preclinical development. Our study 
highlighted the high potential of B. thermophilum RBL67 for prevention and 
treatment of Salmonella infection in the gut. 

SPV22 
Biosecurity als komplementäres System zu Biosafety 
V. Beck*1 
1Auswärtiges Amt, Berlin, Germany 

Die Begriffe Biosafety und Biosecurity werden in der deutschen Sprache mit 
Biologische Sicherheit übersetzt. Je nach Verwendungskontext werden dabei 
nicht nur der Begriff Biologische Sicherheit sondern auch die Begriffe 
Biosafety und Biosecurity unterschiedlich definiert.  
Ausgehend von den Definitionen der WHO versteht man Biosecurity als ein zu 
Biosafety komplementäres Konzept, das beim Umgang mit Mikroorganismen 
und Toxinen den Schutz biologischer Materialien vor unberechtigtem Zugriff 
sicherstellen soll. Die in den USA seit 2001 nach den Terroranschlägen des 11. 
September und den Anthrax-Briefen ergriffenen Maßnahmen haben weltweit 
die Diskussion um Biosecurity stimuliert. In den Entwicklungsländern ist sie 
vorwiegend der Auslöser für die Etablierung von Biosafety-Maßnahmen. In 
Ländern mit entwickelter aboratoriumsinfrastruktur liegt der Schwerpunkt auf 
der Implementierung von Maßnahmen zum Schutz risikobehafteter 
biologischer Materialien. 
Am 30. November 2009 hat die EU ein Maßnahmenpaket zur Stärkung der 
chemischen, biologischen, radiologischen und nuklearen (CBRN) Sicherheit 
verabschiedet, das u.a. die Verbesserung der Sicherheit für biologische 
Agenzien und Toxine vorsieht. Der Aktionsplan des CBRN-Pakets listet 
zahlreiche präventive Maßnahmen für den Bereich Biologie auf, die in 
Deutschland zum Teil bereits umgesetzt sind. Er spricht darüber hinaus auch 

Maßnahmen zur Selbstkontrolle in Form von Verhaltenskodizes an. Einer der 
Kernpunkte des Plans ist die Erstellung einer EU Liste risikobehafteter 
biologischer Stoffe, an der alle vorgeschlagenen Maßnahmen aufgehängt 
werden. Zu den EU Vorschlägen gehört u.a., dass Einrichtungen, die mit 
gelisteten biologischen Agenzien und Toxinen arbeiten, die Implementierung 
des CEN Workshop Agreements (CWA) 15793 Laboratory biorisk 
management standard in Betracht ziehen. 

SPV23 
„Biosafety“-Regelungen in Deutschland – besteht weiterer 
Regelungsbedarf?   Eine kritische Bestandsaufnahme 
P. Kämpfer*1 
1Institut für Angewandte Mikrobiologie, Justus-Liebig Universität, Gießen, 
Germany 

Vor dem Hintergrund neuer Entwicklungen wie dem CEN Workshop 
Agreements (CWA) 15793 Laboratory biorisk management standard, dem 
neuen geplante CEN Workshop Agreements "Biological Safety Professional", 
sowie dem EU Aktionsplan zur Stärkung der chemischen, biologischen, 
radiologischen und nuklearen Sicherheit (CBRN) sollen die derzeit bestehenden 
Regelungen zur "Biosafety" im Deutschen Rechtsbereich nochmals vorgestellt 
werden.  
Erstaunlicherweise wird den genannten CWAs derzeit mehr Aufmerksamkeit 
geschenkt, als den bereits lange bestehenden Regelungen der 
Biostoffverordnung und den nachgeschalteten Technischen Regeln. Details zu 
diesem Technischen Regelwerk und Antworten auf häufig gestellte Fragen zur 
Biosecurity-Problematik können auf der Homepage der Bundesanstalt für 
Arbeitschutz und Arbeitsmedizin (www.baua.de) abgerufen werden. Der 
Ausschuss für Biologische Arbeitsstoffe (ABAS) beschäftigt sich derzeit mit 
notwendigen Aktualisierungen und der Fortschreibung bestehender technischer 
Regeln (TRBAn). 
Neue TRBAn zu den Bereichen der "Biotechnologie" und zu "Zellkulturen" 
sind geplant. Auch die Bewertung und Einstufung von Mikroorganismen und 
die Abfassung von Stellungnahmen für die ZKBS (gemäß § 5 GenTG), als 
Daueraufgaben des ABAS soll im engen Austausch mit der ZKBS erfolgen; 
darüber hinaus ist jedoch auch eine Kontinuität und Verstärkung der 
Zusammenarbeit mit weiteren Gremien und Institutionen vorgesehen.  
Eine kritische Bestandsaufnahme durch den Unterausschuss I 
(Grundsatzfragen) des ABAS kam zu der Schlussfolgerung, dass fast alle der 
im CWA 15793 Laboratory biorisk management standard, geforderten 
Vorgaben zur "Biosafety" durch nationale Regelungen bereits abgedeckt 
werden. Dennoch wird es unumgänglich sein, im Bereich der Normung 
internationale Aktivitäten aktiv mitzugestalten und national umzusetzen. 

SPV24 
Getting the fuller picture or prokaryote genome evolution 
with networks instead of trees 
W. Martin*1 
1Institut fuer Botanik III, Heinrich-Heine Universität Düsseldorf, Duesseldorf, 
Germany 

Lateral gene transfer (LGT) is an important mechanism of natural variation 
among prokaryotes, but the extent of genomic exchange among different 
species and possible barriers to it are still debated. Phylogenetic networks can 
capture both vertical inheritance and recent lateral gene transfer among 
prokaryote genomes, as example using hundreds of sequenced genomes 
illustrate. Networks can also help to uncover the mechanisms involver in 
specific gene transfer events. 
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SPV-MRSA01 
SWAB, real-life antibiotic stewardship in the Netherlands 
E. Stobberingh*1 
1MUMC, Maastricht, Netherlands 

The aim of the Dutch Working Party on Antibiotic Policy (Dutch acronym is 
SWAB) is "to contribute to the containment of the development of 
antimicrobial resistance and of the expanding costs of the use of antibiotics. 
This is achieved by optimizing the use of antibiotics by means of guideline 
development, education and antibiotic resistance surveillance". 
 At present 12 guidelines( such as on pneumoniae, sepsis, fungal infections, 
MRSA eradication)  have been developed for the adult patient mainly in the 
hospital setting and are up-dated on a regular base. The guidelines are 
published primarily in Dutch, some of which are also translated in English. 
Yearly in Nethmap data on antibiotic resistance surveillance both intra- and 
extramural as well as data on antibiotic use are published. Furthermore, the 
national antibiotic formulary became available with general guidelines as to the 
antibiotic use in the hospital setting. These general guidelines can be adapted to 
specific choices based on the local situation in each hospital. Also the 
University hospital Maastricht used the national SWAB antibiotic formulary 
and adapted the choices where appropriate to the local situation.  
The university hospital Maastricht is located near the borders between Belgium 
and Germany. Due to this unique geographical situation we experience a lot of 
cross border traffic, both of patients as well as health care workers with 
influences the choice of the agents used in our formulary. 
Cross border traffic is also the main focus of a recently started project "EU 
prevent" on patient safety in the Euregion Meuse Rhine. The aim of the project 
is among others to collect data as to the prevalence on antibiotic resistance in 
the Euregion, both inside and outside hospitals and finally to harmonize the 
different local protocols aiming at improvement and facilitation of cross border 
health care 

SPV-MTA01 
Chancen und Probleme des C. trachomatis-Screening 
T. Meyer*1 
1Institut für Medizinische Mikrobiologie, Virologie und Hygiene, 
Universitätskrankenhaus Eppendorf, Hamburg, Germany 

Die Häufigkeit und Zunahme genitaler Chlamydia trachomatis-Infektionen und 
Erkrankungen hat zur Implementierung diverser Kontrollaktivitäten geführt. 
Als höchste Stufe der Infektionskontrolle wird das Chlamydien-Screening 
angesehen, das in verschiedenen europäischen Ländern (u.a. Schweden, 
Dänemark, Norwegen, Deutschland, Niederlande und Großbritannien) und in 
den USA durchgeführt wird. Meistens handelt es sich dabei um ein 
opportunistisches Screening bestimmter Populationen. Staatlich organisierte 
Screening-Programme existieren nur in den Niederlanden und in 
Großbritannien. Ziel des Screenings ist die Reduktion der Häufigkeit der 
Infektion und der Folgeerkrankungen durch die frühzeitige Identifizierung 
infizierter Personen und die antibiotische Behandlung der positiv getesteten 
Personen und ihrer Partner. 
Mit einer jährlichen Inzidenz von ca. 100 Millionen verursacht Chlamydia 
trachomatis weltweit die meisten bakteriellen sexuell übertragenen Infektionen. 
In Deutschland wird die Zahl der Neuinfektionen vom Robert-Koch-Institut auf 
ca. 300.000 pro Jahr geschätzt; die Gesamtzahl der Infizierten soll bei 1.1 
Millionen liegen. Die Infektion tritt vor allem bei Jugendlichen und jungen 
Erwachsenen auf und verläuft in der Mehrzahl der Fälle klinisch inapparent. 
Die symptomatische akute Infektion äußert sich meist als Urethritis oder 
Zervizitis.  
Sowohl aus symptomatischen als auch aus asymptomatischen Infektionen 
können chronisch-persistierende Infektionen hervorgehen, die vor allem bei 
Frauen Folgeerkrankungen verursachen, wie Endometritis, Salpingitis, 
Peritonitis, Periappendizitis oder Perihepatitis. Diese Erkrankungen werden 
zusammenfassend auch als PID (pelvic inflammatory diseases) bezeichnet. Bei 
einem entzündungsbedingten Verschluss der Eileiter besteht die Gefahr einer 
ektopen Schwangerschaft und Infertilität. Laut eines Berichts der DAHTA 
(Deutsche Agentur für Health Technology Assessment) sind mindestens 6% der 
Paare in Deutschland (entspricht ca. 1 Millionen) ungewollt kinderlos. Die 
Ursache ist in ca. 20% ein Tubenverschluss, der in der Mehrzahl der Fälle auf 
einer C. trachomatis Infektionen beruht. Über 100.000 Frauen wären daher als 
Folge einer Chlamydien-Infektion steril. Diese relativ hohe Komplikationsrate 
soll durch das Chlamydien-Screening reduziert werden. 
Bereits 1995 wurde das Chlamydien-Screening in das Vorsorgeprogramm der 
Mutterschaftsrichtlinien aufgenommen, mit dem Ziel die Übertragung auf das 
Neugeborene zu verhindern und die Häufigkeit von Frühgeburten und 
sekundärer Sterilität zu reduzieren. Die Effektivität des Schwangeren-
Screenings ist allerdings begrenzt, da lange Zeit nur Antigen-Tests zugelassen 

waren, die eine geringere Sensitivität besitzen als Nukleinsäure-
Amplifikationstests (NATs), und die Untersuchung gewöhnlich nur einmal in 
der Frühphase der Schwangerschaft erfolgte. Zudem beträgt das 
Durchschnittsalter bei der ersten Geburt inzwischen fast 30 Jahre, einem Alter 
in dem C. trachomatis Infektion des unteren Genitaltrakts relativ selten sind 
(die Prävalenz beträgt in dieser Altersgruppe nur ca. 1%). Die Identifizierung 
und Behandlung positiver Patienten hat daher kaum einen Einfluss auf die 
Infektionshäufigkeit der gesamten Bevölkerung.  
Am 1.1.2008 ist das Chlamydien-Screening auf die Allgemeinbevölkerung 
ausgedehnt worden. Danach besteht für alle sexuell aktiven Frauen unter 25 
Jahre und weiterhin auch für Schwangere, unabhängig vom Alter, die 
Möglichkeit sich einmal pro Jahr auf Chlamydien untersuchen zu lassen. Der 
Nachweis der Infektion soll durch die Analyse von Urinproben mittels NAT 
erfolgen. Für Labore besteht die Möglichkeit bis zu 5 Urinproben gemeinsam 
zu analysieren (pooling). Bei negativem Ergebnis des Pools können alle 
Einzelproben als negativ bewertet werden, bei positivem Ergebnis oder 
Inhibition (invalides Ergebnis) müssen jedoch alle Proben einzeln nachgetestet 
werden. 
Zurzeit wird das Chlamydien-Screening in Deutschland nur in geringem Maße 
wahrgenommen. Die Hauptursachen sind der begrenzte Kenntnisstand in der 
Bevölkerung und auch die geringe Kostenerstattung. Zudem ist die 
Eingrenzung des Untersuchungsmaterials auf Urinproben umstritten. Wenn die 
Diagnostik genitaler Chlamydien Infektionen durch die Analyse von 
Urinproben erfolgt, ist es wichtig die erste Portion beim Wasserlassen zu testen 
(sog. Erststrahlurin), da die Erregerkonzentration mit zunehmendem 
Harnvolumen stark abnimmt. Das Volumen von Erststrahlurin ist aber nicht 
exakt definiert und die erste Portion als solche auch nicht optisch zu 
identifizieren. Bei Frauen konnte gezeigt werden, dass die 
Chlamydienkonzentration im Erststrahlurin niedriger ist, als in parallel 
gewonnenen zervikalen und vaginalen Abstrichproben. Des Weiteren ist zu 
bedenken, dass Urin häufiger inhibitorische Substanzen enthält als 
Abstrichmaterial. 
Die Möglichkeit der Testung gepoolter Urinproben wird ebenfalls kritisch 
gesehen. Die Kosten für Testreagenzien können dadurch zwar reduziert 
werden, Pooling verursacht aber einen Verlust an Sensitivität und repräsentiert 
zudem ein erhöhtes Risiko für Probenverwechslungen und Kontaminationen.  
Im Hinblick auf ein effizienteres Chlamydien-Screenings liegt das größte 
Verbesserungspotential in der Rekrutierung der Zielpopulation, da die 
Screening-Untersuchung zurzeit nur von einem kleinen Teil der Frauen unter 
25 Jahre in Anspruch genommen wird. Wirksame Maßnahmen beinhalten daher 
vor allem die Verbesserung des Kenntnisstands in der allgemeinen 
Bevölkerung bezüglich der Bedeutung von Chlamydien-Infektionen und der 
Möglichkeit zur Vorsorge durch das Chlamydien-Screening. 

SPV-MTA02 
PCR-gestützte Clostridium difficile Diagnostik: was ist 
möglich und was ist sinnvoll 
G. Ackermann*1 
1Leipzig, Germany 

Clostridium difficile-Infektionen (CDI) sind aufgrund zunehmender Inzidenz 
und damit steigender Kosten für das Gesundheitssystem von hoher Relevanz. 
Das Auftreten von Stämmen mit spezifischen virulenten Eigenschaften, die u.a. 
schwere klinische Verläufe verursachen, hat C. difficile wieder stärker in den 
Fokus von wissenschaftlicher Untersuchungen gerückt. Die Anforderungen an 
diagnostische Systeme zur Detektion von CDI umfassen eine zeitnahe Aussage 
zum Nachweis von toxinbildenden Stämmen im Stuhl von Patienten sowie die 
Anzucht des Erregers für die Typisierung und ggfs. antimikrobielle 
Empfindlichkeitsbestimmungen. 
Verschiedene kommerziell verfügbare molekularbiologische Assays weisen 
innerhalb kurzer Zeit hochspezifisch und –sensitiv Genabschnitte von C. 
difficile, Toxingenen sowie Virulenzfaktoren nach. Verschiedene Testsysteme 
werden vorgestellt und ihre Anwendung im klinischen Alltag bzw. für 
epidemiologische und wissenschaftliche Fragestellungen diskutiert. 
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… haben Forscher Unglaubliches ans Licht gebracht: 
Tausende von Arten & Lebewesen, die bis dahin komplett 
unbekannt waren. SCHATZKAMMER OZEAN bietet Ihnen 
erstmalig einen faszinierenden Blick hinter die Kulissen 
eines weltumspannenden Mega-Forschungsprojekts!

Aus der Tiefe 
unserer Ozeane …

Darlene T. Crist / Gail Scowcroft / 
James M. Harding jr. 

Schatzkammer 
Ozean
1. Aufl . 2010, 244 S., 
250 Abb., geb. m SU
u (D) 39,95 / 
u (A) 41,07 / CHF 62,–
ISBN 978-3-8274-2371-9

Neu

Der Census of Marine Life wurde im Jahre 2000 mit dem Ziel ins 
Leben gerufen, eine globale Bestandsaufnahme der Organismen in den 
Ozeanen der Erde durchzuführen. Letztendlich beteiligten sich fast 
2.000 Wissenschaftler aus 82 Nationen an dieser historisch einmaligen 
„Volkszählung in den Weltmeeren“. In Schatzkammer Ozean stellen 
Insider die faszinierendsten Erkenntnisse und die spannendsten Ent-
deckungen vor, sie schildern den Nervenkitzel und die zu überwinden-
den Schwierigkeiten – begleitet von fantastischen Bildern, die wäh-
rend der Census-Untersuchungen entstanden sind. 

SPV-MTA03 
Nukleinsäure-Amplifikationstechniken in der 
bakteriologischen Schnelldiagnostik 
U. Reischl*1 
1Institut für Medizinische Mikrobiologie und Hygiene, , Universitätsklinik 
Regensburg, Regensburg, Germany 

Traditionell beruht der Nachweis von pathogenen Bakterien und Pilzen auf 
deren kultureller Vermehrung und anschließender Differenzierung. Mit der 
Verfügbarkeit von hochsensitiven Nukleinsäure-Amplifikationsverfahren und 
Detektiontechniken zur sequenzspezifischen Charakterisierung der 
Amplifikationsprodukte eröffnen sich in letzter Zeit jedoch neue diagnostische 
Möglichkeiten. In vielen Bereichen der modernen mikrobiologischen 
Diagnostik erweist sich der Einsatz dieser enorm sensitiven, spezifischen und 
zumeist auch sehr schnellen Testsysteme bereits als ideale Ergänzung zu 
konventionellen Untersuchungsverfahren wie Mikroskopie und Kultur. Durch 
die Verfügbarkeit aussagekräftiger "same day results" eröffnen sich aktuell 
neue Optionen zur frühzeitigen Einleitung gezielter Behandlungsmaßnahmen 
bzw. Isolationsmaßnahmen zum Schutz "negativer" Patienten. 
Auch wenn die Festlegung von klinischen Indikationen für die Durchführung 
von erregerspezifischen NAT-Untersuchungen in vielen Bereichen noch 
umfangreicher Studien und Bemühungen zur Konsensfindung bedarf, sind für 
den gezielten Nachweis von nahezu allen bakteriellen, viralen, fungalen oder 
anderen eukaryonten Pathogenen bereits eine Reihe kommerzieller Testsysteme 
sowie mehr oder weniger gut geeignete selbst entwickelte (in house) Protokolle 
etabliert. Seit kurzem sind auch sog. real-time PCR Assays in 
vollautomatisierten Testkonzepten verfügbar, die sehr schnelle Ergebnisse 
liefern und z.T. auch ohne molekularbiologisch versiertes Personal oder 
umfangreiche apparative Ausstattung durchgeführt werden können. Mit der 
Entwicklung automatisierter molekularbiologischer Testsysteme zum 
kulturunabhängigen Erregernachweis stehen auch dem Routinelabor die 
vielfältigen Möglichkeiten der Nukleinsäurediagnostik zur Verfügung. An 
ausgewählten Beispielen der mikrobiologischen Praxis und der in diesem 
Zusammenhang nachgewiesenen bakteriellen bzw. fungalen Pathogene werden 
die jeweiligen Konzepte, potentielle Anwendungsmöglichkeiten aber auch 
einige der technischen und ökonomischen Limitationen von Nukleinsäure-
gestützten Testsystemen dargestellt. 

SPV-MTA04 
Unfruchtbarkeit durch unerkannte Bakterieninfektionen 
A. Hülsen*1 
1Roche Diagnostics, Mannheim, Germany 

Chlamydiose und Gonorrhö gehören zu den häufigsten Infektionskrankheiten 
des Urogenitaltraktes. Die Bakterien Chlamydia trachomatis und Neisseria 
gonorrhoeae werden sexuell übertragen und können chronische 
Bauchbeschwerden, pelvic inflammatory disease, extrauterine 
Schwangerschaften, Tubenverschluss oder Prostatitis verursachen. Die 
Infektion während der Schwangerschaft kann eine Fehlgeburt auslösen, oder 
beim Geburtsvorgang auf die Augen des Neugeborenen übertragen, zur 
Erblindung führen. Nicht selten verlaufen die Infektionen jedoch 
asymptomatisch; dann kann sowohl beim Mann als auch bei der Frau Sterilität 
die Spätfolge sein.  
Die Diagnostik kann mikroskopisch, kulturell, mit monoklonalen Antikörpern 
oder durch den direkten Nachweis der Erreger-DNA erfolgen. Für einen sehr 
sensitiven und gleichzeitig spezifischen Nachweis ist der DNA-Test auf Basis 
der  Polymerase-Kettenreaktion (PCR) die Technologie der Wahl. 
Mischinfektionen zwischen Chlamydien und Neisserien sind häufig; beide 
Erreger können mittels PCR gleichzeitig in einem einzigen Test nachgewiesen 
werden.  Dies vermeidet die erneute Probennahme und reduziert den 
Laboraufwand. 
Die neuen cobas® 4800 Teste von Roche Diagnostic zum Nachweis von 
Chlamydia trachomatis und Neisseria gonorrhoeae erfüllen alle Kriterien, die 
an eine innovative PCR heute gestellt werden: Sensitivität, Spezifität und 
Sicherheit.  
Ein verlässliches Testergebnis gewährleisten hochkonservierte Zielregionen, 
Dual-Target-Detektion, verschiedene Kontrollreagenzien und die automatisierte 
Testdurchführung. Sie beginnt mit der Probenvorbereitung aus Primärröhrchen 
und endet mit der Übermittlung des Resultates an das 
Laborinformationssystems. 
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