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B. RESEARCH INTERESTS AND ACTIVITIES 

 

- Functional characterization of hematologic malignancies 

 

- Animal models for human lymphoproliferative and immunodeficiency diseases  

 

- Synthetic systems to investigate the function of distinct signaling pathways 
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D. KEY SCIENTIFIC CONTRIBUTIONS 
 

1. Identification of the adapter protein SLP-65 as a tumor suppressor  
 

Flemming, A., Brummer, T., Reth, M., and Jumaa, H. (2003). The adaptor protein SLP-65 acts as a 
tumor suppressor that limits pre-B cell expansion. Nat Immunol 4:38-43. 
 
Jumaa, H., Bossaller, L., Portugal, K., Storch, B., Lotz, M., Flemming, A., Schrappe, M., Postila, V., 
Riikonen, P., Pelkonen, J., Niemeyer, C.M. and Reth, M. (2003). Deficiency of the adaptor SLP-65 in 
pre-B-cell acute lymphoblastic leukaemia. Nature 423:452-456.  

 
2. Dissection of the signaling components controlling the intermingled proliferation and 

differentiation programs of B precursor cells (pre-B cells). A synthetic biology approach 
that allows the remote activation of SLP-65 demonstrating that this adaptor is a 
molecular switch that promotes the differentiation of pre-B cells to the immature B cell 
stage.  

 



 

 

Herzog, S., Hug, E., Meixlsperger, S., Paik, J.H., DePinho, R.A., Reth, M., and Jumaa, H. (2008) SLP-
65 regulates immunoglobulin light chain gene recombination through the PI(3)K-PKB-Foxo pathway. Nat 
Immunol  96:623-631.  
 
Herzog, S., Reth, M., and Jumaa, H. (2009) Regulation of B-cell proliferation and differentiation by pre-
B-cell receptor signalling. Nat Rev Immunol 3:195-205. 
 
Werner, M., Hobeika, E., and Jumaa, H. (2010). Role of PI3K in the generation and survival of B cells. 
Immunol Rev 237:55-71. 
 
Alkhatib, A., Werner, M., Hug, E., Herzog, S., Eschbach, C., Faraidun, H., Köhler, F., and Jumaa, H. 
(2012). FoxO1 induces Ikaros splicing to promote immunoglobulin gene recombination. J Exp Med 
209:395-406.  

 
3. The discovery that auto-reactivity and self-recognition play central roles for the 

proliferation and selection of precursor B cells. This finding corrected established 
models suggesting that auto-reactivity is counter selected during early B cell 
development. 

 
Meixlsperger, S., Köhler, F., Wossning, T., Reppel, M., Müschen, M., and Jumaa, H. (2007). 
Conventional light chains inhibit the autonomous signaling capacity of the B cell receptor. Immunity 
26:323-333.  
 
Köhler, F., Hug, E. Eschbach, C. Meixlsperger, S. Hobeika, E. Kofer, J. Wardemann, H. and Jumaa, H. 
(2008) Autoreactive B cell receptors mimic autonomous pre-BCR signalling and induce proliferation of 
early B cells. Immunity 29:1-10. 

 
Eschbach, C., Bach, M.P., Fidler, I., Pelanda, R., Köhler, F., Rajewsky, K., and Jumaa, H. (2011). 
Efficient generation of B-lymphocytes by recognition of self-antigens. Eur J Immunol 41:2397-403. 

 
Herzog, S., and Jumaa, H. (2012). Self-recognition and clonal selection: Autoreactivity drives the 
generation of B cells. Curr Opin Immunol 24:166-72. 

 
4. Discovery of a new mechanism for self-ligation and ligand-independent signaling of the 

pre-B cell receptor (pre-BCR).  
  

Übelhart, R., Bach, M.P., Eschbach, C., Wossning, T., Reth, M., and Jumaa, H. (2010). N-linked 
glycosylation selectively regulates autonomous pre-BCR function. Nat Immunol 11: 759-65. 

 
 

5. Elucidating the function of IgD-type BCR on B cells. We showed that IgD is specialized 
for immune complexes while simultaneously ignoring low-valence antigens. The 
classical IgM receptor, on the contrary, is highly sensitive to all forms of antigens. These 
findings suggest that IgD shifts B cell activation towards immune complexes, which allow 
efficient T cell-dependent immune responses. 

 
Übelhart, R., Hug, H., Bach, M.P., Wossning, T., Dühren-von Minden, M., Anselm Horn, A. H. C., 
Kometani, K., Kurosaki, T., Sticht, H., Michael Reth, M., Jumaa, H. (2015). Nature Immunology 16:534-
543. 

 

6. Characterization of the mechanism that induces BCR activation in B-cell Chronic 
Lymphatic Leukaemia (B-CLL). We were able to demonstrate that CLL-derived BCRs 
act autonomously in a ligand-independent manner. This represents a breakthrough in 



 

 

our molecular understanding of how BCRs can be activated in transformed B cells. This 
discovery might lead to new strategies for the diagnosis and treatment of CLL disease. 

 
Dühren-von Minden, M., Übelhart, R., Schneider, D., Wossning, T., Surova, E., Bach, M., Hofman, D., 
Köhler, F., Wardemann, H., Zirlik, K., Veelken, H., and Jumaa, H. (2012) Chronic lymphocytic leukemia 
is driven by antigen-independent cell autonomous signaling. Nature 489:309-312. 
 
Crystallographic analysis to determine the structure of CLL-derived BCRs confirms our concept of ligand-
independent BCR-BCR interaction (manuscript under review).  
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