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CTLA-4 acts as a negative regulator of T cell responses including proliferation and 
cytokine production. As a major brake of T cell responses, CTLA-4 has become a 
target of intense investigation in cancer immunotherapy. Anti-CTLA-4 antibodies (e.g. 
Ipilimumab) were developed, which inhibit CTLA-4 in order to increase T cell activity. 
This approach proved successful in melanoma and lung cancer. Moreover, recently, 
check-point inhibitors showed clinical efficacy in a variety of malignancies. To enhance 
the efficacy of this approach and to limit side effects, understanding of CTLA-4 
signaling in more detail is critical to pinpoint the correct manipulation of this inhibitory 
co-receptor and its downstream signaling. We had previously shown that CD8+ T-cell 
differentiation is regulated by CTLA-4. In order to specify proximal signal transduction 
pathways, which are under the control of CTLA-4 such as IFN-γ production, a 
phosphoproteome analysis using iTRAQ mass spectrometry and PepChip was 
performed. These approaches revealed distinct changes in post-translational 
modifications, pointing out novel regulatory mechanisms.  
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cytokine production. As a major brake of T cell responses, CTLA-4 has become a target 
of intense investigation in cancer immunotherapy. Anti-CTLA-4 antibodies (e.g. Ipili-
mumab) were developed, which inhibit CTLA-4 in order to increase T cell activity. This 
approach proved successful in melanoma and lung cancer. Moreover, recently, check-
point inhibitors showed clinical efficacy in a variety of malignancies. To enhance the 
efficacy of this approach and to limit side effects, understanding of CTLA-4 signaling in 
more detail is critical to pinpoint the correct manipulation of this inhibitory co-receptor 
and its downstream signaling. We had previously shown that CD8+ T-cell differentiation 
is regulated by CTLA-4. In order to specify proximal signal transduction pathways, which 
are under the control of CTLA-4 such as IFN-γ production, a phosphoproteome analy-
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revealed distinct changes in post-translational modifications, pointing out novel regu-
latory mechanisms.
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