Genetic polymorphisms in innate immune receptors as a risk factor for rejection and infection after liver transplantation

Background

The Erasmus MC is one of the three liver transplantation centers of the Netherlands. The liver transplantation (LTx) research group is located in the Laboratory of Gastroenterology and Hepatology, and focuses on translational biomedical research in benefit of clinical problems after LTx. 

LTx-recipients need lifelong immunosuppressive medication to prevent rejection of the graft. Due to immunosuppressive therapy 80% of LTx-recipients are never confronted with rejection of their graft. However, about 40% suffer of serious infections due to suppression of their immune system. We aim to introduce individualized immunosuppressive therapy, based on a diagnostic test that predicts the risk of rejection and infection of individual LTx-patients. Unfortunately, such test is not available. 

Since the adaptive immune system is inhibited by current immunosuppressive drugs, the innate immune system is crucial in combating infections and rejection of allografts in immuno-suppressed patients. Therefore, we hypothesized that genetic polymorphisms in receptors of the innate immune system might influence the risk of rejection and infection after LTx, and could be suitable as parameters for such a diagnostic test. 

In an identification study, in which we studied 82 polymorphisms of 22 innate immune receptors in a cohort of 188 LTx-recipients from the Erasmus MC, we found several donor- and recipient polymorphisms that were significantly associated with rejection or infection after LTx. In addition, we started to investigate possible mechanisms of action by which these genetic variations affect the human immune system, and observed that one of these polymorphisms dramatically changes the cytokine response of immune cells. 

Study

In the present project, we want to establish whether the observed associations between polymorphisms in innate immune receptors and rejection/infection can be confirmed in a second independent cohort of LTx-patients from the UK. Secondly, we aim to unravel which changes in cellular immune responses are caused by these polymorphisms. The polymorphisms will be analyzed by an experienced technician. The student will analyze associations between polymorphisms and rejection/infection using state-of-the-art statistical techniques. In addition, the student will perform in vitro experiments with immune cells from LTx-patients with different genotypes of immune receptors, to unravel the changes in cellular immune responses due to these polymorphisms. Techniques to be used: cell culture, flowcytometry, ELISA, immunohistochemistry, quantitative PCR.

Opportunities

This project is an excellent opportunity for a Medical student or a student Biomedical Sciences to be trained in translational biomedical research, integrating statistical and laboratory techniques, in an environment in which basic scientists, bio-statisticans and transplant physicians work closely together. The student will be guided in the laboratory work by an experienced technician, and in the statistical work by an experienced bio-statistician. The project will be supervised by a biomedical scientist. Depending on the results of the study, a co-authorship of a scientific paper is possible. 
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