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Abstract:  

Chlamydiaceae are a family of obligate intracellular pathogens that cause a wide range of human and 

animal diseases and face unique evolutionary constraints not encountered by free-living prokaryotes. 

Despite being a group of genetically homogeneous species, the members of this family show strong 

ecological heterogeneity and a diverse array of virulence phenotypes. Thus, Chlamydia abortus, a 

species that primarily infects ruminants, shares 98% of its genes with its closest relative, the host-

generalist C. psittaci (Voigt et al, 2012). Yet they differ substantially in levels of invasiveness and rates 

of propagation, likely due to differences in the differential expression of bacterial factors related to 

virulence (Braukman et al., 2012). 

Infections, however, lead to a dynamic alteration of gene expression patterns in both the host cell and 

the invading parasite. These complex communication patterns between host and parasite determine 

whether a pathogen persists or is cleared from a host organism. A deep understanding of the infection 

process that may lead to the identification of new virulence factors in the pathogen, or novel pathways 

in a host cell responding to specific pathogenic agents, will require simultaneously monitoring global 

changes in expression of genes from both, host and pathogen at different time-points of infection. The 

progress in deep sequencing technology has only recently begun to make such a dual transcriptome 

sequencing approach feasible, and both, the bioinformatical and practical challenges remain 

substantial (Westerman et al. 2012). 

In this project we aim to comparatively investigate transcriptomic correlates of infection and virulence 

in the highly infectious Chlamydia psittaci and the moderately infectious C. abortus for a common 

mammalian host-cell at early, middle and late stages of infection. To this end, RNA-Seq (massively 

parallel sequencing of cDNA) will be performed on total RNA extracts from chlamydia-infected human 

epithelial pulmonal A549 cells. The data generated will be used to define the transcriptomes of the two 

chlamydial species in direct interaction with host cells as well as the global cellular response to 

infection of the host when challenged by differentially infectious parasites. This will achieve a 

comprehensive picture of the transcriptome-wide temporal dynamics of RNA expression during 

Chlamydia/host-cell interactions and, due to the close temporal congruence in determining host and 

pathogen transcriptomes, allow to establish tentative causal relationships between the expression of 



 

 

bacterial virulence factors and host defense by elucidating the interspecies interaction networks 

defining the microbial infection process (Tierney et al. 2012). 
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