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Department of Immunology (UMC Utrecht)

Topics for research projects for students BMS
· T cell immunity against virus infections (HIV, EBV, CMV, HCV)
· T cell dynamics and turnover in mice and men
· Viral infections in immuno deficient patients
· HLA diversity and polymorphisms in transplantation

· Therapeutic antibodies for cancer: mechanisms of action
· Biology of Fc receptors, signalling inside-out an outside-in

· Molecular control of T-regulatory (Treg) cells

· Functional characterisation of mesenchymal and hematopoietic stem cells

· Regulation of immune cell function by cytokine receptors

· allogeneic stamcell transplantation (AST)

· Graft-versus-Host disease after AST

· Tumor-specific T cells and therapeutic T cell receptors

· human multiple myeloma: interaction with the hematopoietic microenvironment and treatment

For more information visit: www.umcutrecht.nl/Immunology 
Or contact:
Ms Kristin Denzer, PhD

088-7557673

k.denzer@umcutrecht.nl 
Department of Immunology, UMC Utrecht

Research groups

Clinical Viral-Immunology

Debbie van Baarle

José Borghans

Kiki Tesselaar

Cell regulation

Linde Meyaard

Molecular Immunology

Paul Coffer

Experimental Haematology & Immunotherapy

Anton Martens

Jürgen Kuball

Jeanette Leusen
Henny Otten*

Myeloma

Andries Bloem*

For more information about the research groups visit our website: www.umcutrecht.nl/Immunology 
For further inquiries please contact:

Dr Kristin Denzer

088 75 576 73

K.Denzer@umcutrecht.nl
* These labs of are not offering students projects at the moment.
Clinical Viral-Immunology 
This group works on T cell immunity to viral infections. It focuses on T cell dynamics and specific T cell immunity during viral infections, such as human immunodeficiency virus (HIV), Epstein-Barr virus (EBV) and cytomegalovirus (CMV). Additionally, T cell dynamics in healthy situations are studied in both humans and mice. 
T cell homeostasis

Dr Kiki Tesselaar
The peripheral T cell compartment is a highly dynamic compartment that can undergo dramatic changes. Still, far into old age it tends to keep a steady state number of cells, showing that it is under control of homeostatic mechanisms. For adequate T cell responses however, T-cell diversity should also be preserved. Since only thymic output can create T cell receptor diversity, it is thus important to know the relative contribution of peripheral mechanisms vs. thymic output in the maintenance of the peripheral (naïve) T cell pool. 

We use novel techniques, like in vivo bioluminescence, inducible transgenic mice and deuterium labeling of DNA in combination with mathematical modeling, and comparison of situations with different thymic output, i.e. mice of different age, to address our research questions.

Research project
Questions which could be addressed in a project within this subject are the following:

· How do peripheral naïve T cell numbers correlate with thymic output and how does this change with age? 

· Does a pool of recent thymic emigrants exist and do these cells have distinct characteristics from resident naïve T cells?

· Do peripheral mechanisms compensate for reduced thymic output?
Techniques: 
Mice manipulation, FACS analysis, cell culture, molecular biological techniques 
Duration: 
6 or 9 months

Contact:
Dr Kiki Tesselaar, k.tesselaar@umcutrecht.nl, 088 75 539 45
Virus-specific T cell immunity 

Dr. Debbie van Baarle

Viral hepatitis

As Hepatitis C Virus (HCV)-infection is an increasing problem in the HIV-setting, we study host factors that predict spontaneous clearance, the impact of HIV-infection and the influence of therapy on HCV-specific T-cell responses within the Amsterdam Cohort Studies and clinical trials. 
Reconstitution of antigen-specific T cells after SCT

In the Stem cell transplantation (SCT) setting we study reconstitution of CD4+ and CD8+ T cells directed against latent herpesvirus like EBV and CMV, which can reactivate after SCT and lead to severe disease. This will provide more insight into the regulatory aspects of herpesvirus-specific T cells and antigen-specific reconstitution of the immune system and may lead to improved diagnostic tools and/or a rational choice for treatment or prevention. 

Specific T cell immunity and protection through HLA-alleles

In collaboration with Jose Borghans and Hanneke Schuitemaker (AMC), the role of HLA-B57 and B27 in delayed HIV-disease progression is studied. On the one hand T-cell specific features are analyzed to see whether HLA-B57/B27-restricted T cells are more powerful in responding to the virus. On the other hand viral sequences are analyzed to investigate whether the virus has changed within an individual as well as at a population level due to immune pressure and whether this has consequences for immune recognition and viral fitness. 

In line with this, the role of HLA-B molecules in general is studied in detail in a collaboration with Dr. C. Kesmir to elucidate why the two main HLA class I alleles, A and B, have a differential effect with respect to resistance to infectious diseases and immunodominance of T-cell responses. Both at the level of antigen presentation as well as the level of T-cell recognition, HLA-A and B-responses are studied. Using a multi-disciplinary approach combining experimental and theoretical analyses the aim is to explain why HLA-B responses are protective and dominant, and thereby provide new insight in how host genetics shape the immune response to pathogens.

Techniques:
Cell separation techniques, Q-PCR, sequencing, culture, FACS-analysis, elispot-assay
Duration:

6 or 9 months
Contact:

Dr. Debbie van Baarle, d.vanbaarle@umcutrecht.nl, 088 755 539 46

Dr. Kristin Denzer, k.denzer@umcutrecht.nl, 088 75 576 73
More info:
www.umcutrecht.nl/Immunology 

Characterization of a novel inhibitory immune receptor

Dr Tessa Steevels and prof.dr Linde Meyaard
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The human leukocyte-associated immunoglobulin-like receptor (LAIR)-1 is a member of the immunoglobulin superfamily (IgSF) that is expressed on the majority of peripheral blood mononuclear cells and thymocytes. Cross-linking of LAIR-1 by monoclonal antibodies (mAb) in vitro delivers a potent inhibitory signal that is capable of inhibiting cellular functions of several immune cells.

Humans encode several of these inhibitory immune receptors, each with its own distinct biological function. The Leukocyte Receptor Cluster (LRC) on human chromosome 19 is particularly rich in members of the IgSF, encoding approximately 30 members. Although many of these receptors are well characterized, we identified a novel immune receptor located in the LRC displaying homology to human LAIR-1. The biological properties of this putative receptor are completely unknown and will be subject of the here-proposed studies.

This student project aims at characterization of a novel inhibitory immune receptor, identification of its ligand and exploring its biological function. 

Techniques: 
cell-culture, RNA-isolations, RT-PCR, cloning, sequencing, FACS, Western blotting, immuno-histochemistry, immuno-precipitations, expression cloning, high-speed FACS cell sorting, several immune function assays

Duration: 
4 or 9 months

Contact: 
Linde Meyaard, l.meyaard@umcutrecht.nl

References:

Meyaard L. et al. (1997) LAIR-1, a novel inhibitory receptor expressed on human mononuclear leukocytes. Immunity. 7:283-90

Lebbink RJ, et al. (2004) The mouse homologue of the leukocyte-associated Ig-like receptor-1 is an inhibitory receptor that recruits Src homology region 2-containing protein tyrosine phosphatase (SHP)-2, but not SHP-1. J. Immunol. 172:5535-43

R.J. Lebbink, T. de Ruiter, J. Adelmeijer, A.B. Brenkman, J.M. van Helvoort, M. Koch, R.W. Farndale, T. Lisman, A. Sonnenberg, P.J. Lenting, and L. Meyaard. 2006. Collagens are functional, high-affinity ligands for the inhibitory immune receptor LAIR-1. J Exp Med. 203:1419-1425.
Differential role for splice variants of LAIR-1 in immune cell regulation?

Prof.dr Linde Meyaard
The human leukocyte-associated immunoglobulin-like receptor (LAIR)-1 is a member of the immunoglobulin superfamily (IgSF) that is expressed on the majority of peripheral blood mononuclear cells and thymocytes. Cross-linking of LAIR-1 by monoclonal antibodies (mAb) in vitro delivers a potent inhibitory signal that is capable of inhibiting cellular functions of several immune cells.

Recently we identified collagens as ligands for LAIR-1, and observed that the collagen-LAIR-1 interaction directly inhibited immune cell function in vitro. 

Splice variants of both LAIR-1 have been described: we found that LAIR-1b and LAIR-2b lack 17 amino acids in a stalk region C-terminal of the Ig-like domain compared to LAIR-1a and LAIR-2a, which may affect their glycosylation. Both isoforms of LAIR-1 are differentially expressed in a number of cell lines. LAIR-1b mediates inhibitory signals and functions similar to LAIR-1a in response to antibodies. However, we recently obtained evidence that hLAIR-1a and hLAIR-1b may differ in their capacity to respond to collagens.

In this project we will further explore the hypothesis that LAIR-1a and LAIR-1b have differential roles in immune cell inhibition and that regulation of their expression levels can be important for immune regulation.

Techniques: 
cell-culture, RNA-isolations, RT-PCR, cloning, sequencing, FACS, high-speed FACS cell sorting, several immune function assays

Duration: 
6 or 9 months

Contact: 
Linde Meyaard, l.meyaard@umcutrecht.nl

References:
Meyaard, L. et al., Immunity 1997 Aug;7(2):283-90.


Lebbink RJ, et al. (2004) J. Immunol. 172:5535-43
 

R.J. Lebbink, T. de Ruiter, J. Adelmeijer, A.B. Brenkman, J.M. van Helvoort, M. Koch, R.W. Farndale, T. Lisman, A. Sonnenberg, P.J. Lenting, and L. Meyaard. 2006. Collagens are functional, high-affinity ligands for the inhibitory immune receptor LAIR-1. 
J Exp Med. 203:1419-1425.

Molecular mechanisms involved in regulation of lineage choice decisions during granulopoiesis

Prof.dr Paul Coffer

Hematopoiesis is a complex series of events which results in the formation of all blood lineages. The development of mature blood cells is regulated at various levels, including self-renewal of pluripotent stem cells in the bone marrow, proliferation of progenitors and differentiation of hematopoietic stem cells to mature blood cells. Aberrant regulation of hematopoiesis can lead to severe clinical conditions ranging from myeloproliferative disorders to severe immune deficiencies. In order to develop novel therapies against illnesses caused by aberrant regulation of hematopoiesis, it is necessary to understand the molecular mechanisms underlying these processes. Cytokines, stromal cells and extracellular matrix proteins play an important in regulation of hematopoiesis. Recently we have demonstrated that the PI3K/PKB signal transduction pathway plays a critical role in regulation of lineage choice decisions during myeloid development: inhibition of PKB is required for eosinophil maturation, whereas activation of PKB is necessary to induce neutrophil differentiation. Since PKB is regulated by both G-CSF and IL-5, additional signals must be involved in down-regulation of PKB activity during eosinophil differentiation. Co-culture of hematopoietic progenitors with stromal cells induces eosinophil but not neutrophil development, suggesting that stromal cells might play an important role in inhibition of PKB activity during eosinophil differentiation.

Research project

This project aims to investigate which intracellular signal transduction pathways are activated upon interaction of stromal cells with hematopietic progenitors leading to eosinophil maturation. Upon identification of these signal transduction pathways, retroviral transduction experiments will be performed on human hematopoietic progenitors in order to investigate whether eosinophil and neutrophil differentiation are differentially regulated by these proteins.

Techniques: 
Cell culture, (immuno)histochemistry, molecular biological techniques

Duration:
6 or 9 months

Contact: 
Paul Coffer, p.j.coffer@umcutrecht.nl, 088 75 543 06
Developing novel state-of-the-art protein-protein interaction screens in mammalian cells

Dr Jeffrey Beekman and Prof.dr Paul Coffer

Cellular functions are organized through complex arrays of protein-protein interactions. Over the past 15 years, multiple screens have been developed to identify novel protein-protein interactions. Most of these screens, including the successful yeast two-hybrid system, are protein fragment complementation assays (PCA). In PCA, protein interactions are reported by protein activity (a transcription factor in case of the yeast two-hybrid system) which is only present when a pair of proteins interacts. This is accomplished by dissecting a reporter protein into two non-functional, non-interacting parts and fusing these parts to possibly interacting proteins. If expression of these fusion proteins results in reporter activity, the proteins are believed to interact and verification procedures can be initiated. In this way, particular proteins (baits) can be screened against cDNA libraries. Although the yeast-two-hybrid system is commonly used, this system has severe limitations: proteins are overexpressed in yeast cells, interacting protein pairs need to translocate to the nucleus to activate transcription, and proteins with transcriptional activity frequently result in false-positive hits. Novel systems have now been developed that allows the screening of cDNA libraries in mammalian cells using fluorescent proteins (such as YFP) as reporters, however, these screens still depend on the quality of the cDNA library and overexpression of the protein pairs. In this student project, a novel state-of-the-art retroviral PCA system will be tested using syntenin and SOX-4 as bait proteins and an enhanced YFP version as reporter. First, cell clones need to be generated that expresses low levels of the bait proteins fused to the first part of YFP (YFP1). Subsequently, these cells are infected with retroviral cassettes containing an inducible promoter, the second YFP fragment (YFP2), and a 3’ splice donor site. Upon induction of promoter activity, mRNA transcripts are then produced in which YFP2 acts as a first exon that will be spliced in frame with downstream exons resulting in N-terminal YFP2-tagging of cellular proteins. Using high throughput cell sorting (~20.000 cells per second), highly fluorescent cells can be sorted in single wells allowing their expansion and characterization of the retroviral integration site to identify the protein that interacts with the bait. In these clones, the subcellular localization of the interaction can be analyzed, the interaction can be verified by co-immunoprecipitation, and the capacity of relevant stimuli (such as IL-5) to modulate the interaction can be assessed. This system would facilitate quick identification and verification of novel interacting protein pairs. 

Research questions

· Can retroviral PCA identify known and novel interacting proteins of syntenin and SOX-4?

· What controls can be designed to minimize false-positive hits?

· Can positive hits be verified using a panel of stimuli and pharmacological inhibitors?

Techniques: 
A variety of molecular and cell biological techniques including cloning, transfection, viral transduction, cell sorting

Duration:
6 or 9 months 

Contact:
Dr Jeffrey Beekman, j.beekman@umcutrecht.nl
Functional Differences between FOXOs

Prof.dr Paul Coffer

Forkhead transcription factors (FOXOs) have been implicated as being critical in the regulation of diverse aspects of cellular physiology.  In the presence of cytokines direct phosphorylation of FOXOs by protein kinase B (PKB/c-akt) leads to their transport from the nucleus to the cytoplasm and thereby their inactivation. In contrast, during cytokine deprivation, nuclear translocation of FOXOs leads to upregulation of genes involved in cell cycle arrest, apoptosis and differentiation.

In mammals three different FOXOs are expressed: FOXO1, FOXO3a and FOXO4. The DNA binding domain is conserved between these transcription factors, however outside this domain the FOXOs are not homologous. The aim of this research is to understand the functional differences between these transcription factors and determine whether they play specific roles in immune homeostasis.

To determine the precise functional role of each FOXO we want to compare the differences between activation of FOXO1, FOXO3a and FOXO4. In order to do this stable FOXO cell lines will be made and the effects of FOXO activation in terms of survival and proliferation will be analysed. Furthermore we will look at the molecular level to identify proteins interacting with and regulating the function of FOXO transcription factors.

Techniques: 
Cell culture, protein biochemistry, diverse molecular biological techniques, flowcytometry, cell culture, immunefluorescence

Duration:
6 or 9 months

Contact:
Paul Coffer, p.j.coffer@umcutrecht.nl, 088 75 543 06


References:
Coffer, P.J. and Burgering, B.M.T. (2004) Nature Immunol. Rev. 4, 889-899


Coffer, P.J. (2003) Trends Immunol. 24, 470-471


Birkenkamp, K.U. and Coffer, P.J. (2003) J. Immunol. 171, 1623-1629

Unraveling the molecular mechanism underlying FOXP3 functionality

Prof.dr Paul Coffer

 

Regulatory T cells (Tregs) are a specific subset of T helper cells (5-10% of the total population). These cells are of crucial importance in controlling the immune system, without them the immune system becomes hyperactivated and develops a state of autoimmunity.

FOXP3 is a Forkhead transcription factor that is essential for the development and function of Tregs. Mutations in FOXP3 lead to a deficiency of regulatory T cells and consequently patients with these mutations die in early childhood. Although there have been numerous studies investigating the in vivo function of Tregs, there are still few clues to the molecular mechanisms that underlying FOXP3 transcriptional activity. This project aims to investigate the regulation and function of FOXP3 at a molecular level utilising a variety of model cell systems.

Techniques: 
Cell culture, protein biochemistry, molecular biology

Duration:
6 or 9 months


Contact: 
Paul Coffer, p.j.coffer@umcutrecht.nl, 088 75 543 06
References:
Coffer, P.J. and Burgering, B.M.T. Forkhead-box transcription factors and there role in the immune system. (2004) Nature Immunol. Rev. 4, 889-899

Kim, J.M. and Rudensky, A. The role of FOXP3 in the development of regulatory T cells. (2006) Immunol. Rev. 212, 86-98

Ziegler, S.F. FOXP3: of mice and men. (2006) Ann. Rev. Immunol. 24, 209-226

Unraveling molecular pathways that control eosinophil differentiation

Dr Jeffrey Beekman and Prof.dr Paul Coffer

Eosinophils are multi-functional cells of the innate immune system that have strong immune modulatory capacity. Various pathological conditions are associated with high eosinophil numbers, however, the molecular pathways that control the production of these cells are poorly understood. Eosinophils differentiate in the bone marrow from multipotent myeloid progenitors by IL-5, a pleiotropic cytokine that belongs to the IL-5/IL-3/GM-CSF cytokine family. Of these cytokines, only IL-5 enhances eosinophil numbers suggesting that IL-5 evokes unique signals in the multipotent progenitor cell. The receptors for these cytokines are heterodimers that consist of unique alpha-chains that interact with either IL-5, GM-CSF or IL-3, and a beta-chain that is shared between these receptors. We hypothesize that IL-5-driven eosinophil differentiation results from specific signals elicited via the IL-5R alpha-chain but not via the shared beta-chain. 

We have previously shown that the IL-5R alpha chain specifically interacts with syntenin, and that syntenin interacts with the transcription factor SOX-4 (Science 2001; 293:1136-8). We can now show that syntenin stimulates eosinophil differentiation, and that both syntenin and SOX-4 are upregulated in eosinophil cultures but downregulated in neutrophil cultures (data unpublished). SOX-4 may regulate GATA-1 expression (a crucial transcription factor for eosinophil generation) as judged from GATA-1 promoter analysis. Together, these observations strongly suggest that the IL-5Ralpha chain-syntenin-SOX4-GATA1 axis is the important signalling pathway downstream of IL-5 that regulates eosinophil differentiation. 

Do you want to be part of the team that unravels the molecular pathway regulating eosinophil differentiation, this is your chance!

Research questions

· Can overexpression and knockdown of SOX-4 influence eosinophil differentiation from CD34+ cord blood cells?

· Can IL-5 activate GATA-1 promoter activity via SOX-4?

· Can SOX-4 bind the GATA-1 promoter?

Techniques: 
A variety of different molecular and cellular techniques ranging from gene cloning to functional cellular assays: PCR, cloning, cell isolation, cell transfection, Western blot, retroviral transduction, transcription factor reporter assays, chromatin immunoprecipitations (ChIP)

Duration:
6 or 9 months

Contact: 
Dr Jeffrey Beekman, j.beekman@umcutrecht.nl
Multiple Myeloma (Kahler’s Disease): New therapies in novel animal models

Dr Anton Martens

The Multiple Myeloma (MM), or Kahler's disease is a cancer of the white blood cells known as plasma cells and it occurs in the bone marrow. Myeloma is difficult to cure, but treatment with chemotherapy or stem cell transplants can prolong the life span of patients. Our research is focused on studying the pathology of this disease in novel humanized mouse models and on preclinical development of new therapies to treat this disease. The human MM cell lines that we study in these mice are genetically marked with the Firefly luciferase gene (Fluc) so that we can use molecular imaging technology, based on bioluminescence and fluorescence in live animals to detect tumors growing in various locations, but primarily in the bone marrow of the mouse and to monitor the effect of treatment given.
We recently improved our mouse myeloma model by creating a humanized in vivo model in the RAG2γc KO mouse. A key feature is the creation of human bone in subcutaneously placed scaffolds seeded with bone marrow (BM)-derived mesenchymal stem cells. We showed that the vascularized ossicles formed in these scaffolds contain human bone, hereby providing a 3-D natural “niche” for MM cell growth. When patient derived myeloma cells are injected into these ossicles we indeed observe outgrowth of human myeloma cells connected to the bony layer and with bone lesions, resembling clinical MM. This provides us with an optimal platform to study pathogenesis of MM and to use the model for preclinical drug testing.
Techniques: 
Cell culture, FACS analysis/sorting, viral gene marking, molecular imaging (BLI-Fluor) in animal experiments (optional), luciferase assay, liposome production, MSC expansion/differentiation, immuno-histochemistry
Duration:
6 or 9 months
Contact: 
Anton Martens, a.martens@umcutrecht.nl, 088 75 540 09

Targetted treatment of myeloma using drug-loaded immuno-liposomes

Dr Anton Martens

One of the challenges in chemotherapy of cancer is to get high concentrations of drugs in the tumor and thereby spare normal tissues. Also in the treatment of myeloma this is an important issue. Myeloma cells are predominantly located in the bone marrow. In this project we want to make use of the fact that myeloma cells typically express CD38 and CD138 on the cell membrane and that on only few normal tissues have a low expression. Using the humanized mouse models that we developed we want to test whether we can specifically deliver drugs at the sites of MM infiltration in the bone marrow by using drug-loaded liposomes coated with monoclonal antibodies recognizing CD38 or CD138. The hypothesis is that the liposomes will only concentrate in regions where they can bind, which is in this case where cells that express the CD38-138 antigens are located. This should lead to an accumulation in the foci of myeloma cells in BM or at extramedulary sites, leading to a local high concentration of drugs upon release from the liposomes. 

Techniques: 
Cell culture, FACS analysis/sorting, viral gene marking, molecular imaging (BLI-Fluor) in animal experiments (optional), luciferase assay, liposome production, MSC expansion/differentiation, immuno-histochemistry
Duration:
6 or 9 months
Contact: 
Anton Martens, a.martens@umcutrecht.nl, 088 75 540 09

Homing and retention of MM cells in the humanized niche

Dr Anton Martens

In order to investigate MM cells from patients, we have developed a new and unique mouse model, in which we create a 3-D natural “niche” for MM cell growth. One of the features observed in this new humanized mouse model is that patient derived myeloma cells, when injected into the blood stream, can actively home to and retain in the subcutaneously created niche. In this project we would like to investigate the mechanisms responsible for these phenomena. We will create viral vectors which enable us to either overexpress or knock down genes, which are involved in the attraction and adhesion, in both the MSCs as well as the MM cells. These cells will then be tested in adhesion and migration assays in vitro, and if successful finally in vivo in our mouse model.

Techniques: 
Cell culture, FACS analysis/sorting, viral gene marking, molecular imaging (BLI-Fluor) in animal experiments (optional), luciferase assay, liposome production, MSC expansion/differentiation, immuno-histochemistry
Duration:
6 or 9 months
Contact: 
Anton Martens, a.martens@umcutrecht.nl, 088 75 540 09

Visualization of osteoblast differentiation by means of luciferase-reporter constructs

Dr Anton Martens

One of the pathological features characterizing MM is osteolysis of the bone, resulting from an impaired balance between bone formation by the osteoblasts and bone resorption by the osteoclasts. In this project we will try to monitor osteoblast differentiation under normal and pathological conditions, by means of luciferase-reporter constructs. Retro and/or lenti-viral luciferase-reporter constructs will be made, by cloning the promoter of the osteocalcin, collagen 1A1, and runx2 gene in front of the luciferase gene in a viral vector. Subsequently, freshly isolated MSC or hTert-immortalized MSC cell lines will be transduced with virus-supernatants containing one of these reporter constructs, and will be forced to differentiate into osteoblasts. The amount of luciferase will be used to quantify the differentiation and will be correlated with histological stainings for osteoblast differentiation. Finally, we will try to investigate whether addition of MM cells to the osteoblast cultures results in diminished differentiation and decreased levels of luciferase, and which interaction could be responsible for this phenomenon.

Techniques: 
Cell culture, FACS analysis/sorting, viral gene marking, molecular imaging (BLI-Fluor) in animal experiments (optional), luciferase assay, liposome production, MSC expansion/differentiation, immuno-histochemistry
Duration:
6 or 9 months
Contact: 
Anton Martens, a.martens@umcutrecht.nl, 088 75 540 09

Characterization of MM-derived MSCs

Dr Anton Martens

Mesenchymal Stem Cells (MSC) are a rare population of self-renewing stem cells that can be isolated from various tissues e.g. bone marrow, umbilical cord blood or adipose tissue. MSC can differentiate into mesodermal derived tissues including bone, cartilage, stromal cells, tendon and connective tissue. MM cells have shown to induce bone resorption by the osteoclasts, as well as inhibit bone formation by the osteoblasts, resulting in the characteristic osteolytic lesions in MM. In this project we want to characterize the MSCs derived from MM patients. To do so, we will compare MSCs obtained from healthy donors with MM-derived MSCs and analyze them both phenotypically (CD marker profile, cytokine secretion) and functionally for their capability to differentiate into multiple lineages (adipocyte, osteoblast, chondrocyte). Finally, we would like to quantify the bone forming capacity in vivo, by subcutaneous implantation of scaffolds seeded with MM-derived MSCs and compare this to the bone forming capacity of MSCs obtained from healthy donors.

Techniques: 
Cell culture, FACS analysis/sorting, viral gene marking, molecular imaging (BLI-Fluor) in animal experiments (optional), luciferase assay, liposome production, MSC expansion/differentiation, immuno-histochemistry
Duration:
6 or 9 months
Contact: 
Anton Martens, a.martens@umcutrecht.nl, 088 75 540 09
The role of Fc receptor gamma-chain ITAM in antigen presentation
Dr Peter Boross and dr Jeanette Leusen
Monoclonal antibodies are effective treatments for many malignant diseases and represent the fastest growing drug class. To improve therapeutic efficacy of antibodies it is important to understand their mechanisms of action, and their interaction with the immune system. Current efforts are focused on enhancing the direct anti-tumor effects of antibodies or enhancing the innate effector mechanisms, such as antibody dependent cellular cytotoxicity (ADCC) or complement dependent cytotoxicity (CDC). While these strategies can clearly improve efficacy, the ability of antibodies to modulate tumor-antigen-specific immune responses have received less attention. 

Antibody opsonized tumor cells are taken up by dendritic cells via Fc receptors that leads to efficient presentation of tumor-derived antigens. Therefore unconjugated antibodies are able to recruit adaptive immune response in vivo. In this scenario, the antibody works like a vaccine, with the additional benefit that the resulting tumor-specific immune response would be directed against a broad range of tumor antigens. Preclinical evidence indicates that antibody therapy can induce long-term tumor-specific protective immune responses. However, in patients undergoing antibody therapy, tumor-specific immune responses are rarely observed and when they are, it is not clear if they contribute to the anti-tumor effects. 

This project focuses on how antibody therapy modulates antigen presentation. More specifically, we are interested in 

1. The role of Fc receptor ITAM signaling on dendritic cells in antigen presentation. 

2. The effect of complement activation during antigen presentation by dendritic cells. 

We will use genetically modified mice lacking FcR expression or deficient for FcR ITAM signaling. In vitro MHCI and MHCII antigen presentation assays will be performed using primary dendritic cells. Preliminary data indicate that the role of FcRg-chain ITAM is indispensable for antigen presentation. It will be tested whether other activation stimuli (such as TLR ligands) or FcR-independent ITAM signals can restore normal antigen presentation. Dendritic cell activation by immune complexes will be monitored by FACS analysis. Signal transduction by dendritic cells after immune complex stimulation will be studied by western blot. Confocal microscopy will be applied to study the intracellular routing of IC after uptake in the presence of absence of ITAM-mediated activating signals. 

The effect of complement activation on antigen presentation will be studied in vitro.
In vitro data will be complemented with in vivo antigen presentation experiments. 

The research is expected to give better insight into the complex interactions that characterize the tumor microenvironment during antibody therapy.
Techniques:
Cell culture, cellular antigen presentation assays, FACS, ELISA, Mouse models, Western blot, microscopy and transfections
Duration:
6 or 9 months

Contact:
Dr Jeanette Leusen, j.leusen@umcutrecht.nl

Dr Kristin Denzer, k.denzer@umcutrecht.nl, 088 75 576 73


References:
Van Vugt et al. Blood, Jul 15;94(2):808-17
Bevaart, L. et al. Int Immunol. Aug;16(8):1091-8
γδ T cells and γδ T cell receptors in tumor-immunotherapy

Dr Jürgen Kuball

 

Dissecting graft-versus-host disease from graft-versus-leukemia effect following allogeneic stem-cell-transplantation remains a major goal in ongoing research efforts. One attractive possibility to selectively mediate anti-leukemia-activity arises from the ability of gδT-cells to mediate anti-leukemia-reactivity while ignoring allogeneic-environment. The gδT-cell-receptor (TCR) itself can mediate this intriguing property. To test the ability of gδTCRs to mediate anti-leukemia-reactivity while ignoring allogeneic-environment, our laboratory has previously cloned a variety of gδT-cells and their TCRs. By TCR-gene-transfer-experiments we confirmed that a gδTCR mediates anti-leukemia-reactivity and ignores allogeneic-environment. The redirection of T-cells against leukaemia-cells by transfer of a gδTCR is therefore a promising new strategy to selectively redirect the immune-system against leukemias. However, the limited knowledge about molecules/proteins recognized by gδTCRs makes it difficult to rationally design such therapies and further identification of gδTCR-ligands are therefore needed. This knowledge would not only allow rational design of the proposed experimental therapy, but also shed light into recognition-mechanisms of transformed and infected cells by the innate-immune-system and therefore have fundamental impact far beyond the mentioned clinical implication. To identify potential ligands of cloned gδTCRs we the Master Student will work on the following project: Comparative-proteomics of defined targets: Multiple leukemia-reference-cell-lines are recognized by the so far cloned γδTCR while others are not. Furthermore, recognition of ignored malignant cell lines can be induced by bisphosphonates. In order to determine proteins that are directly or indirectly involved in recognition of the leukemia-cells by a γδTCR, we will isolate total proteins and surface proteins of different reference-cell-lines and compare protein-expression-profile of recognized cell-lines to the protein-expression-profile in ignored cell-lines. Proteins that are selectively expressed in recognized cell-lines will be sequenced.  In future studies we aim to further characterize here-identified proteins. This includes but is not limited to confirming binding of the TCR to identified proteins by Biacore-analysis, characterizing the role of these proteins in leukemogenesis, and analyzing expression of defined proteins in primary leukemia-(stem)-cells

Techniques: 
Molecular biology: PCR, western blot, proteomics

Cell biology: T cell culture, T cell cloning, functional analysis of T cells 

Duration:
6 or 9 months 

Contact:
Dr Jürgen Kuball, tel. 088 - 755 4982, j.h.e.kuball@umcutrecht.nl
Afdeling Immunologie
UMC Utrecht
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