
 

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

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

