
other it can modulate translation of certain mRNAs under iron-limiting 
conditions at the post-transcriptional level [2]. In an aconitase mutant of B. 
subtilis the mRNA of citrate synthase was found to be stabilized and gel-
shift experiments revealed a direct binding of aconitase to the citZ 5’UTR. 
Thus, under iron-limiting conditions the aconitase destabilizes the mRNA of 
citrate synthase and reduces the level of citrate synthase protein in the cell.

[1] Sonenshein, A. L. (2007). Control of key metabolic intersections in Bacillus subtilis. Nat. Rev. 
Microbiol. 5, 917-927.
[2] Alén, C. & Sonenshein, A. L. (1999). Bacillus subtilis aconitase is an RNA-binding protein. Proc. 
Natl. Acad. Sci. U S A 96, 10412-10417.
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In the sequenced lysogeny module of the temperate Streptococcus 
thermophilus phage TP-J34 all but four adjacent orfs point in one direction 
(Neve et al., 1997). They are separated from the potential lytic cycle-
promoting genes cro and ant by a genetic switch region, which contains two 
divergently orientated promoters and putative operator sites. In order of 
transcription, they code for the putative repressor Crh, the putative 
metalloproteinase Orf3, the superinfection exclusion (sie) mediating 
lipoprotein Ltp (Sun, 2006), and the putative integrase. The genes crh and 
orf3 are transcribed together as a polycistronic mRNA starting from 
promoter P2. As a part of the genetic switch, the putative repressor Crh (cI-
repressor homologue) is supposed to be essential for the establishment of 
lysogenization by suppressing lytic genes. The crh gene product has been 
overproduced by heterologous expression in E. coli to perform 
electromobility shift assays with purified protein. Four operator sites in the 
intergenic regions betweeen crh and cro and between cro and ant,
respectively, could be verified by competition assays using synthetic 
oligonucleotides. Applying glutaraldehyde as crosslinking reagent, 
oligomerization - particularly formation of Crh dimers, tetramers and 
obviously even higher organised multimers in solution - has been proved. 
Knock out experiments of the adjacent orf3 gene revealed an important role 
of the putative metalloproteinase in induction of the lytic cycle. Studies on 
the interaction between crh and orf3 gene product indicated that Orf3 
prevents/inhibits binding of the Crh repressor to his operator sites. Cro, the 
putative repressor of lysogenic genes, showed binding activity in the 
intergenic region between crh and cro. It probably blocks promoter P2

upstream of crh. This would explain the antagonistic role of Cro in relation 
to Crh. Nevertheless, the exact processes in the genetic switch, causing 
either a lytic or a lysogenic development of TP-J34, still remain unclear.

Neve, H., Zenz, K., Desiere, F., Koch, A., Heller, K. J., Brüssow, H. (1998). VIROLOGY 241:61-72
Sun, X., Göhler, A., Heller, K. J., Neve, H. (2006). VIROLOGY 350(1):146-57
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Staphylococcus carnosus is a facultative anaerobic bacterium that is able to 
grow by aerobic and by nitrate respiration. For initiation of nitrate 
respiration the nitrate regulation system (Nre) is necessary [1], and the 
NreABC proteins are encoded in one operon (nreABC). The sensor kinase 
NreB senses oxygen directly [2]. NreBC activates the expression of genes of 
nitrate respiration only under anaerobic conditions [1] and nitrate further 
increases the expression level of the genes. Now, the role of the third 
component NreA was characterized using structural and functional analysis. 
The structure of an NreA.NO3 complex was solved and NreA revealed a 
GAF fold with a nitrate ion in the binding pocket. Mutations in NreA that 
were designed to abolish nitrate binding affected the nitrate dependent 
induction of genes. 

The experiments suggest that NreA serves as the nitrate receptor in the 
nitrate regulatory system of S. carnosus.

Reference
[1] Kamps et al. (2004) Mol. Microbiol. 52, 713-723
[2] Müllner et al. (2008) Biochemistry 47, 13921-13932
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The Sin quorum sensing (QS) system of S. meliloti regulates many genes, 
including those controlling motility and exopolysaccharide production. The 
system consists of an N-acyl-homoserine lactone (AHL) synthase, SinI, at 
least two LuxR-type regulators, SinR and ExpR. SinR appears to be 
independent of the presence of AHLs for its control of sinI expression, while 
ExpR is almost completely dependent upon AHLs. In this study, we focus 
on characterising the ExpR/AHL regulon by identifying novel ExpR binding 
sites and their importance for regulation of promoter activity. We confirm 7 
previously detected ExpR-DNA binding sites and use the consensus 
sequence to identify another 26 sites, some of which regulate genes 
previously unknown to be members of the ExpR/AHL regulon. The activity 
of promoter regions containing ExpR sites were titrated against AHL levels, 
with varied outcomes in AHL sensitivity. The data suggests a type of 
quorum sensing program whereby each promoter has its own response range 
with respect to AHL concentrations. Promoter activity varied with AHL 
concentration up to 5000 nM, although most promoters respond within a 
more restricted range. Generally, promoters responding positively to AHLs 
are more sensitive, although three promoters displayed an exception to this. 
Lastly, we provide evidence that several aspects of ExpR binding sites 
appear to determine their biological function, such as the DNA sequence 
within the binding site, and the location of the ExpR binding site with 
respect to the transcription start, which determines whether ExpR/AHLs 
represses or activates promoter activity.
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The filamentous fungus Aspergillus fumigatus has become the most 
important airborne fungal pathogen. This fungus can cause a life-threatening 
disease, invasive aspergillosis (IA), in immuno-compromised patients. 
Patients that suffer from IA still have a low life expectancy.
The developed high-throughput transcriptome and proteome technologies, 
coupled with the ability of creating and analysing huge databases, has paved 
the way for system biology’s “Golden Age”. The “omics” era provides a 
multitude of inputs that need to be integrated and assessed. Nowadays, a big 
effort is made to standardise data in order to generate datasets that can be 
used to investigate and compare pathways and gene responses involved in 
many processes including pathogenicity. We therefore evaluated the 
potential of paired-end RNA-Seq for investigating the regulatory role of the 
central mitogen activated protein kinase MpkA. As previously reported, this 
kinase acts in the A. fumigatus cell wall integrity signalling pathway and it is 
essential for maintaining an intact cell wall in response to stress .
Transcriptome analysis revealed that 70.4% of the A. fumigatus genome was 
found to be expressed and that MpkA plays a significant role in the 
regulation of many genes involved in cell wall remodelling, oxidative stress, 
iron starvation response, and primary and secondary metabolism.
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