
Project 2.2018 (PI Laudes): 

Identification of novel mediators of the inflammatory gut-brain axis in human obesity 

 

Background and current state of research: 

Disturbances in the gut-brain axis resulting in hypothalamic inflammation are important in the 

pathogenesis of obesity. Recently we found in humans that a diet rich in saturated fatty acids 

induces a specific change in the gut microbiome (decrease in Parasutterella spec.) 

associated with hypothalamic inflammation. Of interest, this effect was most prominent in 

human subjects carrying common SNP in the c-Jun N-terminal kinase (JNK) gene, 

implicating that gene-environment interactions are important in the development of 

hypothalamic inflammation in human obesity. These results were recently published: 

Kreutzer et al., Diabetes (2017), 66:2407-2415. 

 

Our goals: 

The main goal is identify novel pro-inflammatory mediators in the communication of the gut 

with the brain in the context of hypothalamic inflammation in obesity. To this end, the analysis 

will combine bioinformatics studies using data from our FoCus cohort and also experimental 

studies using our well established infrastructure in cell and molecular biology. 

 

How to get there: 

Work package (WP) 1: Screening for inflammatory mediators of the gut-brain axis in the FoCus 

cohort: 

From 2011 to 2016 our research group has recruited the FoCus cohort in the North of Germany 

including n=1500 cross-sectional controls and n=500 subjects with severe obesity. All study 

participants have been pheno- and genotyped in detail including 16S rRNA gene sequencing 

of stool samples and 12-month nutritional analysis. In addition, magnetic resonance images 

(MRI) were performed to detect hypothalamic inflammation and serum samples were stored 

in our PopGen Biobank for future analyses. In the first set of experiments it is assumed that 

the RTG student will measure several cytokines in an appropriate number of FoCus serum 

samples including also the novel pro-inflammatory wnt5a. The reason to use wnt5a as a 

potential candidate is that wnt5a has been shown to be a pro-inflammatory factor secreted by 

macrophages and that the wnt-signalling pathway has been shown to be important in the 

function of the gut mucosa. Afterwards, the cytokine and wnt5a levels will be related to 

nutritional factors, the microbiome (esp. Parasutterella) and to the hypothalamic MRI data in 

a systems medicine approach in order to detect potential candidates mediating hypothalamic 

inflammation in response to environmental factors (nutrition and microbiome). In a second 

analysis, the levels of the so identified cytokines/mediators will be related to the above 

mentioned common JNK SNP in order to identify, if these common polymorphisms influence 

the cytokine levels which would indicate a specific genetic predisposition.    

 

WP2: Functional analysis of the identified pro-inflammatory factors: 

In a second set of experiments it will be examined on cellular and molecular level (1.) how the 

identified pro-inflammatory factors (cytokines, wnt5a …) are getting released in the colonic 

mucosa [gut site] and (2) how these factors affect neuronal cell and/or microglia [brain site]. 



On the gut site colonic cell lines will be incubated in vitro with certain nutritional factors and/or 

certain gut bacteria (Parasutterella) and the release of the identified cytokines into the medium 

will be analyzed by ELISA. On the brain site, a cell culture system will be implemented by the 

RTG student for both, neurons and microglia. Afterwards, these cells will be characterized in 

respect to the response to the incubation with the identified pro-inflammatory molecules. In 

these analyses standard technics in molecular biology (RT-PCR, western blotting etc.) will be 

used. Also, it is assumed to specifically knock-down potential intracellular cytokine pathways 

in the cell system by siRNA to prove specificity.  

 

 

Application process will start in February 2018, mind the announcements here. 

http://www.genes-environment-inflammation.de/rtg/jobs


Project 3.2018 (PI Ibrahim/Baines): 

Host genome-microbiota interaction and its influence on chronic inflammation of the 

skin in the mouse 

 
Background and current state of research:  

Chronic inflammatory diseases result from the interaction of genetic susceptibility factors and 

environmental factors, broadly defined as infectious, chemical, physical, nutritional, and 

behavioral factors. While major progress has been made in identifying genetic susceptibility 

factors, comparatively little is known about environmental risk factors or the forces that lead 

to variation in genetic susceptibility in nature. Within the body of a healthy individual, microbial 

cells are estimated to outnumber human cells by a factor of ten to one. Recent advances in 

the field of metagenomics have begun to define these microbial communities, but knowledge 

of their influence on immunity and susceptibility to disease remains in its infancy. Important 

questions remain regarding the extent to which the microbiota is influenced by genetic 

variation in the host genome and whether disease susceptibility may be mediated by the 

microbiota. Indirect evidence (i.e. cellular fatty acid profiles of the fecal bacteria) suggests a 

prominent role of host genetic background on the composition of the microbiota, and single 

gene studies support the notion that the host genome is capable of fostering a communicable, 

pro-inflammatory microbiota. We hypothesize that naturally occurring variation in the host 

mitochondrial and nuclear genomes influence the composition of the resident microbiota, and 

this in turn influences susceptibility to chronic inflammatory diseases. To test this hypothesis 

we will systematically manipulate the microbiota of genetically distinct mouse inbred and 

mutant strains that differ in susceptibility to chronic inflammatory skin diseases. 

 

Our goals:  

 To identify mitochondrial and nuclear genes influencing the composition of 

resident microbiota in the skin and Gut.  

 To culture and characterize microbial species influencing disease and define 

their influence on the immune system  

 To define the pathways involved in the gene-microbiota interactions.  

 

How to get there: 

Our groups have already fine-mapped a few microbial QTL down to single genes (1-2). We 

also demonstrated that mutations in mtDNA lead to significant differences in the composition 

of gut microbial communities in mice (3). We plan to extend the number of genes influencing 

microbiota composition by screening additional conplastic strains. The expression of the 

relevant genes will be examined in relevant tissues (immune cells, skin and gut epithelium).  

Depending on the gene in question, strategies to inactivate or overexpress it will be 

implemented. 

We will then culture at least two OTUs with confirmed association to host genome variants. 

To further characterize the strains we will fully sequence their genomes (see our published 

report Wang J et al. Genome Announc. 2014;2(1). pii: e01148-13).  



 

To confirm their role in disease we will expose germ-free mice to bacterial communities 

differing in the presence/absence abundance of candidate bacteria, followed by disease 

induction.  The same will be applied to knockout/mtDNA mutants of identified relevant genes. 

To confirm the interaction we will perform cross-fostering experiments under germ free 

conditions. To identify the potential pathways involved, we will perform a series of Bone 

Marrow transplantation, immune cell transfer experiments isolated from control or mutant mice 

with and without candidate bacteria. The effect on cytokine production, cell death, activation, 

proliferation and gene expression and skin inflammation will be evaluated.  

 

Requirements for the position / more information:   

The project is ideally suited for a Biologist/MD with background or interest in microbiology, 

advanced molecular genetics or computational biology. 

 

Lübeck Institute of Experimental Dermatology LIED 

Institute of Experimental Medicine, Kiel University 

Max Planck Institute for Evolutionary Biology, Plön   

 

References: 
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interactions in susceptibility to autoimmune skin blistering. Nature Communications, 2013; 4 DOI: 10.1038/ncomms3462 
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microbiota using high-resolution QTL mapping of 16S rRNA transcripts. Microbiome. 2017 Jun 6;5(1):59. doi: 10.1186/s40168-
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Application process will start in February 2018, mind the announcements here. 

http://www.lied.uni-luebeck.de/index.php?id=1
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Project 4.2018 (PI Rupp) 

The impact of HIF-1α on host immune responses in chlamydial infections of the murine 

female genital tract 

 

Background and current state of research 

C. trachomatis is the most frequent sexually transmitted bacterial infection worldwide. The 

interplay between the vaginal microenvironment and host immunity seem to have a pivotal 

role in controlling infections with this obligate intracellular bacterium. In case of an ascending 

infection to the upper genital tract, ectopic pregnancy, pelvic inflammatory disease and 

infertility might occur as the most severe consequences of this often asymptomatic disease. 

In contrast to infections with extracellular bacteria, intracellular growth and progeny of C. 

trachomatis largely depends on host metabolism and immunity. Recent studies have thereby 

highlighted the role of T cells in the clearance of genital chlamydial infections, arguing for both 

CD4+ and CD8+ T-cells being involved in pathogen clearance but also pathology. The vaginal 

microenvironment that promotes protection against chlamydiae under physiological conditions 

is characterized by a typical microbial pattern, a low pH and low oxygen (hypoxia). The major 

molecular driver in a hypoxic milieu is the Hypoxia-inducible factor (HIF)-1α that mediates 

central metabolic and immunological host cell functions. Thus, HIF-1α is involved in the 

regulation of host glycolysis and glucose uptake via GLUT-1 and PDK-1 but also directly 

interferes with the control of Treg and Th17 cells. HIF-1α has been shown to be involved in 

the maintenance of host cells homeostasis of C. trachomatis infected cells in vitro, but its role 

in genital tract infections in vivo is completely unknown. 

 

Our goals 

Within the previous two funding periods, an in vivo infection model using the chlamydial strains 

C. trachomatis and C. muridarum was established in our lab. Central techniques for the 

evaluation of host metabolic and immunological responses (e.g. FACS analysis, tissue PCR, 

histological and immunohistological staining) were set up, as well as the complete microbiota 

analysis of vaginal swabs/washes. Within this project we will now start comparing the host 

immune functions and metabolic signaling cascades with respect to chlamydial growth and 

pathogenicity in mice lacking the gene for HIF-1α in the myeloid cell lineage. Changes in the 

chlamydial clearance, the pathology score of affected mice, the composition of host immune 

cells and its functions will be analyzed in wild-type and in HIF-1α-/- mice assessing the role of 

HIF-1α during the course of infection. 

 

How to get there 

Starting with molecular based methods in the lab, the new doctoral student will start detecting 

the stable knock-out via qPCR and Western Blot analysis. The aim for the first year will be to 

compare the infection with Chlamydia trachomatis and Chlamydia muridarum in HIF-1α-/- 

mice with the findings in wild-type with respect to bacterial shedding and pathology formation. 

Of particular interest will be the analysis of the commensal microbiota on the basis of 16S 

rRNA gene sequencing from murine vaginal washes. Within the 2nd year, the immune 

response of the HIF-1α-/- -mice will be analysed in detail as described above. Particular 



attention will be given the fact whether the ascending of the pathogens are altered, the time 

until eradication of the pathogen, and whether subsets of inflammatory cells are changed. A 

detailed mapping of the immune cell populations infiltrating the uterine tissue during the course 

of infection, especially T-cell subsets and its clonal structures by the analysis of the T-cell 

receptor (TCR) repertoire, will be the major task in the 3rd year of this project.  

 

Requirements for the position: 

Applicants have a Master certificate/ Diploma equivalent in Medical Life Sciences with a 

special interest in Infection Biology, Immunology, Cell Biology and/or Bioinformatics. The PhD-

student will be integrated in an established team of PostDocs and technicians who set-up the 

infection model and have been involved in the RTG1743 right from the start. 

 

  

  

 

 

Application process will start in February 2018, mind the announcements here. 

http://www.genes-environment-inflammation.de/rtg/jobs
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Project 5.2018 (PI Rosenstiel / Franke) 
Role of DNMT3A/B in intestinal epithelial cells in experimental inflammatory models in 
vivo  

Background and current state of research 

DNA methylation is the most studied epigenetic modification and occurs at the CpG 
dinucleotide sequence. CpG methylation can regulate gene expression through its effect on 
chromatin state, as well as interfere with accessibility of transcription factor binding sites. It is 
thought that hypermethylation of CpGs, especially when they are located within the promoter 
region or closed to transcription starting site, is associated with silencing of the gene, whereas 
hypomethylation has the opposite effect. DNA methylation has an important role in processes 
such as tumorigenesis and changes in methylation can contribute to genetic instability as well 
as aberrant gene silencing including inactivation of tumor-suppressor genes. DNA 
methyltransferases (DNMTs) are responsible for the transfer of a methyl group from the 
universal methyl donor, S-adenosyl-methionine (SAM), to carbon-5 (C5) of cytosine. In 
mammals, three families of DNMTs have been shown to be involved in DNA methylation. 
DNMT1 is responsible for the maintenance of genomic DNA methylation patterns; it requires 
a hemimethylated DNA to propagate existing methylation patterns from the old strand to the 
newly synthesized strand. DNMT2 transfers methyl groups to RNA. The third family represents 
the de novo methyltransferases consisting of DNMT3A, DNMT3B and DNMT3L. DNMT3A and 
DNMT3B possess methyltransferase activity and are responsible for the establishment of de 
novo DNA methylation patterns. DNMT3L, a closely related homologue of DNMT3A/B that 
lacks methyltransferases activity, and recruits the methyltransferases to specific DNA regions 
by binding to the unmethylated lysine 4 of histone H3 in the nucleosome. DNMT3A and 
DNMT3B are important for mammalian development, since loss of DNMT3A results in lethality 
at 4 weeks age loss of DNMT3B is embryonically lethal (Okano et al. 1999). It has been shown 
that deletion of DNMT3A inhibits the earliest stage of intestinal tumor development in Apc 
mouse model (Weis et al. 2015). In contrast, somatic inactivation mutations in human DNMT3A 
are found in acute myeloid leukemia, which suggests a tumor suppressor role. Furthermore, 
genetic variants in human DNMT3A and –B loci have been associated with an increased risk 
of inflammatory bowel disease (Franke et al. 2010, Jostins et al. 2012). Several studies 
suggest that epigenetic mechanisms including DNA methylation might have a crucial role in 
IBD pathogenesis (Ventham et al. 2013). Furthermore, genome-wide DNA methylation 
profiling of colonic intestinal epithelial cells, from children diagnosed with IBD, revealed altered 
DNA methylation patterns suggesting a role for DNA methylation (Kraiczy et al. 2015). 
However, the exact mechanisms that drive changes in methylation in IBD remain elusive. The 
interplay of epigenetic processes and the intestinal microbiota may play an important role for 
intestinal development and homeostasis. A complex and dynamic union of microorganisms 
inhabits the mammalian gastrointestinal tract and contributes to several aspects of host 
physiology including metabolism, maturation of the immune system, cellular homeostasis and 
behaviour. Previous studies have established that the microbiota regulates a large proportion 
of the intestinal epithelial transcriptome in the adult host, but microbial effects on DNA 
methylation and gene expression during early postnatal development are still poorly 
understood. A conditional knockout mouse has been generated that lacks Dnmt3a in IECs and 
baseline characterization has been performed. 

Our goals 

We hypothesize that DNMT3A and B may play an important role in the lifelong stability of DNA 
methylation patterns in IECs under physiological conditions. The previous project has mainly 
investigated the function of the respective isoforms in vitro and has described important 
functions in gene regulation beyond DNA methylation. The subsequent project will focus on 
the effects of DNMT3A in intestinal epithelial cells in in vivo models of intestinal inflammation 
and carcinogenesis. 
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How to get there 

Preliminary work: The applicant´s group focuses on the identification of targets genes by 
silencing of DNMT3A and –B and functional follow-up study analysis. We performed RNA 
sequencing and 850k methylation chip array in Caco-2 cells transfected for 72h with siRNA 
targeting DNMT3A and a non-targeting control siRNA. Analysis of the RNA-seq data 
revealed, that approximately 1000 genes were differentially expressed when DNMT3A was 
knocked-down. Surprisingly, we observed no difference in DNA methylation between the two 
groups. Gene ontology analysis of the differentially expressed genes revealed several 
functions that relate to cell adhesion and repair, hinting to a possible function in relation to 
IBD pathogenesis. 

Since intestinal microbiota plays an important role in intestinal homeostasis, DNMT3A 
expression levels were analysed in germ-free and conventional-raised mice at week 1,4,12 
and 16. We detected generally higher levels of Dnmt3a during W1 compared to W4 or W12/16 
and increased expression in CONV-R compared to GF mice intestinal epithelial cells. These 
data suggest a link between microbiota and DNMT3A mediated methylation. 

3-year research plan for the doctoral student: 
Year 1 – In vivo work, baseline characterization of inducible KO Dnmt3A mice  
Year 2 – DSS- inflammation/CAC intervention experiments  
Year 3 – High risk agenda: Dnmt3a ko mice in GF vs Conv-R condition or NASH model  

 

 



 

Project 6.2018 (PI Ludwig): 

Validation of Tnxb as a diet-modulated risk gene in murine lupus  

Background and current state of research 

Previous work of our project focused on the identification of gene-diet interactions of 

complex traits in mice with a focus on inflammatory phenotypes, such as anti-nuclear 

antibodies (ANA). For this, a large colony of outbred, autoimmune-prone mice (AIL) were fed 

on three different diets, and subject to deep phenotying. Based on quantitative trait loci 

(QTL) mapping, full-genome sequencing of AIL parental mice and RNA-sequencing of the 

spleens, we identified mutations of Tnxb as a diet-regulated polymorphisms to promote ANA 

production. These mutations within Tnxb seem to be of functional importance because, the 

polymorphism (i) was only present in progeny of lupus-prone NZM2410 mice gene 

expression, (ii) is driven by diet and (iii) low Tnxb expression was associated with lupus 

nephritis in NZM2410 mice.  

 

Our goals 

Mutations of Tnxb emerged as potential risk for the development of ANA and lupus nephritis. 

These mutations were only observed in progeny of lupus-prone NZM2410 mice, but not of 

the other three parental strains. Hence, we here will evaluate the functional relevance of this 

mutation by generating NZM2410 mice with the “wild type” genome and vice versa.  

 

How to get there 

We will edit the mutation within the Tnxb gene in NZM2410 mice to the one observed in the 

other three parental strains of AIL mice using CRISPR/Cas (commercial supplier). 

Furthermore, the “wild type” mutation of Tnxb will be introduced into NZM2410 mice using 

the same technique. All mouse strains will then be exposed to calorie restricted, control and 

western diet. The primary endpoint of this study is the prevalence of ANA and proteinuria. 

Secondary endpoints include longitudional immunophenotyping as well as investigation of 

the gut microbiome.  

 

Requirements for the position: 

MB degree in natural science.  

 

  

  

 

 

Application process will start in February 2018, mind the announcements here. 

http://www.genes-environment-inflammation.de/rtg/jobs


 

Project 7.2018 (PI Dempfle) 

Gene-Environment Interactions for High-Dimensional Phenotypes 

 

Background and current state of research 

Gene-environment (GE) interactions play a role in the development of many complex 

human diseases, including chronic inflammatory bowel diseases (IBD). Typically, the 

disease status (affected vs. non-affected) represents the primary phenotype of interest. In 

addition, a limited number of quantitative phenotypes such as clinical scores or laboratory 

values highlighting disease severity are also available. These data are complemented by 

high-dimensional molecular data as, for example, the abundance of microbial species in the 

gut (microbiome) or the concentration of nutritional metabolites in the blood (metabolome). 

The statistical methods required to properly analyze the interplay between genetics and 

environmental factors such as smoking on these entities have however not been developed 

sufficiently yet. 

 

Our goals 

The aims of this project are to 

 adapt existing statistical methods of GE analysis to high-dimensional molecular 

phenotype data, 

 evaluate the utility of these methods, 

 apply the methods to real data on gene-smoking and gene-nutrition interaction, 

particularly to the microbiomes of healthy individuals and IBD patients 

 

How to get there 

In a first step, existing methods for the GE analysis of quantitative phenotypes will be 

adapted to, and evaluated for, different study designs such as case-only or case-control. In 

particular, generalized linear models are used. Dimensionality reduction methods, such as 

principal component analysis or machine learning, will be applied to both the genotype and 

phenotype data. 

The PI’s institution hosts a PhD student from the second RTG generation, post-docs from 

the sysINFLAME and DFG FOR 2107 projects and an e:MED junior research group on 

systems medicine, all of whom work on the integration of high-dimensional molecular data, 

albeit following different statistical and machine learning approaches. The successful 

applicant will cooperate intensively with them on their own project. 

The analysis of real data on GE interactions will be performed in cooperation with other 

projects of the RTG.  

 

Requirements for the position: 

The successful candidate will have a master degree in statistics, mathematics, 

bioinformatics or a related field. Training in biology and computer science would be 

beneficial, but is not mandatory. 

 



 

 

Application process will start in February 2018, mind the announcements here. 

http://www.genes-environment-inflammation.de/rtg/jobs


 

Project 8.2018 (PI Franke) 

Identification of genetic and epigenetic determinants of allele-specific gene 

expression in the human major histocompatibility complex (MHC) in patients with 

inflammatory bowel diseases (IBD) 

 

Background and current state of research 

The MHC is a paradigm for genomics, showing remarkable polymorphism and a striking 

association with several chronic immune-mediated diseases (CID) such as IBD (two main 

subtypes are Crohn’s disease and ulcerative colitis). The association between genetic variants 

in the MHC and IBD has been known for decades and in 20151 we completed a fine mapping 

effort in European-ancestry patients, revealing a dense risk map of the locus for IBD. Yet, the 

actual causal candidate variants are manifold and the underlying functional mechanisms are 

not well understood. Specifically, the relative contributions of regulatory and functional 

variation in IBD are still elusive. This shortcoming needs to be addressed as the MHC is 

perhaps the most important disease locus in autoimmune diseases and CID. 

 

Our goals 

The overall goal of this project is to understand how individual genetic and epigenetic variation 

in MHC determines susceptibility to IBD. We here aim to (i) identify regulatory variants in the 

MHC and allele-specific gene expression and (ii) specifically search for genetic variants that 

are associated with T cell receptor (TCR) expression biases2 in the disease context. 

 

How to get there 

We will build on prior knowledge and experimental data that has been generated in the last 

years within the institute and the RTG 1743. Next generation sequencing data exists for >1000 

patients and healthy controls. In brief, SNP array, exome sequencing, HLA typing and RNA-

Seq expression data will be combined in a well-powered eQTL (expression quantitative trait 

locus) study. Before, bioinformatics algorithms have to be developed that (a) accurately align 

reads from exome-Seq data and call SNVs within the xHLA region (extended human leukocyte 

antigen complex; corresponds to human MHC and the herein-studied region of interest on 

chromosome 6p21) and (b) accurately determine the expression levels of transcripts within 

the xHLA. Next, we will correlate the genetic and HLA typing data with in-house available TCR 

profiling results3. In a final step, we will integrate existing methylation array data into the 

analyses to identify functionally relevant epigenetic modifications within the xHLA. 

 

Requirements for the position: 

We are searching for a motivated bioinformatician (or related education) that is interested in 

performing state-of-the-art analyses in the field of immunogenetics and next generation 

sequencing data analysis. You will work in an interdisciplinary team of experts and will have 

access to a large supercomputing environment. Prior basic knowledge in statistics, python 

and NGS data analysis is expected. 
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High-density mapping of the MHC identifies a shared role for HLA-DRB1*01:03 in inflammatory bowel diseases and 

heterozygous advantage in ulcerative colitis. Goyette P, Boucher G, Mallon D, Ellinghaus E, Jostins L, Huang H, Ripke S, 

Gusareva ES, Annese V, Hauser SL, Oksenberg JR, Thomsen I, Leslie S; International Inflammatory Bowel Disease Genetics 

Consortium; Australia and New Zealand IBDGC; Belgium IBD Genetics Consortium; Italian Group for IBD Genetic Consortium; 

NIDDK Inflammatory Bowel Disease Genetics Consortium; United Kingdom IBDGC; Wellcome Trust Case Control Consortium; 

Quebec IBD Genetics Consortium, Daly MJ, Van Steen K, Duerr RH, Barrett JC, McGovern DP, Schumm LP, Traherne JA, 

Carrington MN, Kosmoliaptsis V, Karlsen TH, Franke A*, Rioux JD. Nat Genet. 2015 Feb;47(2):172-9. doi: 10.1038/ng.3176. 

Epub 2015 Jan 5. PMID: 25559196 
2 Genetic variation in MHC proteins is associated with T cell receptor expression biases. Sharon E, Sibener LV, Battle A, Fraser 

HB, Garcia KC, Pritchard JK. Nat Genet. 2016 Sep;48(9):995-1002. doi: 10.1038/ng.3625. Epub 2016 Aug 1. PMID: 27479906 
3 Overview of methodologies for T-cell receptor repertoire analysis. Rosati E, Dowds CM, Liaskou E, Henriksen EKK, Karlsen 

TH, Franke A. BMC Biotechnol. 2017 Jul 10;17(1):61. D 
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Project 9.2018 (PI Reiss) 

Influence of hypoxia on protease expression and function in inflammation 

 

Background and current state of research 

Hypoxia and inflammation are intimately linked. Hypoxia can influence the environment of the 

tissue, particularly by regulating oxygen-dependent gene expression. Several inflammatory 

diseases, such as rheumatoid arthritis (RA), inflammatory bowel disease (IBD), and 

atherosclerosis are linked to the deregulation of the hypoxia and inflammation pathways. In 

IBD, the entire mucosa becomes even more hypoxic, accordingly surgical specimens of the 

inflamed intestine were found to contain elevated levels of the transcriptional factor, HIF 

(hypoxia-inducible factor)-1α and HIF-2α. T cells present in inflammatory lesions in IBD and 

RA also express Hif-1α suggesting that T cell responses in the context of inflammation are 

likely influenced by hypoxia. HIF-1 exerts its effect on the pathogenesis of inflammatory 

diseases via a variety of molecular and cellular events. In particular, different target cells and 

effector cells (e.g. macrophages, T cells) are affected, highlighting the environmental cues that 

control HIF-1 expression/activation.  

Disintegrin-like metalloproteases (ADAMs) comprise the major family of ubiquitously 

expressed ectodomain sheddases. In inflammatory settings, ADAMs mediate signalling of 

cytokines including TNFα and IL-6 and control leukocyte recruitment by the cleavage of cell 

adhesion molecules. ADAM17 and ADAM10 have been implicated in diverse diseases 

associated with inflammation including RA, IBD, atherosclerosis, psoriasis, asthma, 

inflammation associated tumors, and diabetes. ADAM17 controls both TNF-alpha production 

by inflammatory/immune cells and the bioavailability of TNF-alpha receptors (TNFRs) on target 

cells, i.e. epithelial cells. Although ADAM10 and ADAM17 are well characterized, almost all 

analyses were performed using normal oxygen concentration (21%). We recently obtained 

evidence that these important proteases behave quite differently under hypoxia. Thus, there is 

an urgent need to re-address transmembrane protease function under conditions reflecting the 

hypoxic inflammatory environment. 

 

Our goals 

The overall goal of the project is to learn more about how hypoxia might influence 

metalloprotease-driven inflammation. Since ADAMs are central regulators of inflammatory 

processes their function is tightly controlled at different levels. Preliminary data suggest that 

striking differences exist under hypoxic conditions shedding new light on the role of these 

proteases for inflammation. 

 

How to get there 

Different cell types of target cells and effector cells (colonic cell lines, primary endothelial cells, 

smooth muscle cells, macrophages, T cells) will be cultured for different time periods under 

normoxic or diverse hypoxic conditions in the presence of absence of LPS-induced 

inflammatory responses. Hypoxia-induced upregulation of HIF will be analyzed using RT-PCR 

and Western blot analyses. These methods will also be used to analyze the expression of 

ADAM10, ADAM17, related metalloproteases, and their respective substrates. Substrate 

release (e.g. TNFR, L-selectin, TNF-alpha, IL-6R) will be measured via ELISA. 

Metalloproteases are key player in the control of epithelial/endothelial barrier function. The 



influence of metalloproteases on barrier function and leukocyte transmigration will be analyzed 

under normoxic and hypoxic conditions using different functional assays. Protease 

overexpression, siRNA experiments and pharmacological approaches will ensure the direct 

link to the respective protease.  

 

Requirements for the position: 

Preferably excellent Master / “Diplom” graduates from the field of Biochemistry, Cell Biology or 

Medical Life Sciences. 

 

References 
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