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SUMMARY
In this thesis we analyzed phenotype, gene expression, function and specificity of human 
lung derived T cells. We provide evidence for a resident human lung T cell population that 
is adapted to perform T cell functions within the requirements of the local environment.

We show in the first chapter that intraepithelial lung CD8+ T cells, identified by CD103-
expression, form a distinct T cell subset with low expression of cytotoxic mediators and high 
expression of the inhibitory NK cell receptor complex CD94/NKG2A. FLU- but not CMV- 
and EBV-specific CD8+ T cells are contained within this intraepithelial CD8+ T cell subset. 
CD103+ cells retain the ability to rapidly upregulate perforin and granzyme B upon virus 
infection. In chapter two, we show that this discrepancy in phenotype and function might 
be caused by translational suppression, as we find an almost 30-fold increase in granzyme 
B mRNA in lung CD8+ T cells compared with peripheral blood CD8+ T cells. Pathways 
guiding cellular retention, proliferation and survival of CD8+ T cells in the lung were highly 
enriched for differentially expressed genes, indicating that the lung CD8+ T cell pool under 
homeostatic conditions is maintained locally instead of by recruitment from the periphery. 
Chapter three provides further evidence for this hypothesis, by describing that TCR-
clonality of FLU-specific and total antigen-experienced CD8+ T cells greatly differs between 
lung and blood CD8+ T cells, but also between CD103+ and CD103- lung CD8+ T cells. This 
indicates that there is no random recirculation of cells between blood and lung and between 
different anatomical locations within the lung. Likely, different niches exist where cell 
populations are preferentially maintained. These findings are probably not unique for CD8+ 
T cells, as our data in chapter four suggest that similar mechanisms apply to lung CD4+ T 
cells and, as presented in chapter six, possibly to NK cells. In chapter five, we demonstrate 
the clinical relevance of studying human lung T cell characteristics by showing a strong 
correlation between intraepithelial lung CD8+ T cell expression of CD94 and NKG2A 
and lung function in patients with and without COPD. This indicates a possible role for a 
reduced effector function of human lung intraepithelial CD8+ T cells in the pathogenesis 
of airway obstruction in COPD. Finally, chapter six forms the general discussion in which 
we place our findings in the perspective of current immunology. Additional data presented 
in this chapter corroborate our hypothesis that lung CD103+CD8+ T cells are inhibited in 
translation of effector molecules. Furthermore, these data suggest that effector function 
of CD103+CD8+ T cells is not regulated by any of the known transcriptional regulators of 
CD8+ T cell effector function. 




