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Abstract 

Effective long-lasting immunity against pathogens depends on generation of protective 
antibodies and memory cells. High affinity antibodies are a product of a process taking place 
in germinal centers (GCs), microanatomical sites located in lymphoid tissues. At these sites, 
B cells acquire somatic mutations in their immunoglobulin genes followed by antibody affinity-
based selection that dynamically changes their transcription profiles. During this process, high 
affinity B cells receive preferential proliferation signals from antigen encounter and interaction 
with follicular helper T cells in the light zone (LZ) of the GC followed by proliferation in the dark 
zone. These proliferation signals are crucial for GC survival and are stringently regulated. 
Though it was shown that B cell selection occurs mainly in the LZ, it is unknown whether there 
is a spatial context to its regulation within it and an understanding of gene transcription 
topography in a single cell resolution is still lacking. In this work, using immunofluorescence 
and single molecule FISH, we investigated transcription patterns in germinal center B cells in 
human and mouse lymphatic tissue. We first established that the LZ in human chronic GCs 
can be subdivided to an apical and basal LZ through a gradient of CD23 expression by CD35 
positive follicular dendritic cells. These expression patterns could be found in acute mouse 
GCs, as well. Looking for selection events, we then showed that high c-Myc expressing cells 
congregated at the apical edge of the LZ, closest to the lymph node capsule, suggesting a 
selection niche. This phenomenon was accentuated in a T cell selection enhancement mouse 
model and using immune-fluorescence we found that T cell distribution within the LZ was 
indeed associated with CD23 expression. Thus, we have uncovered a sub-niche at the apical 
edge of the LZ where selection transcriptional programs are maintained in a T cell dependent 
manner. 
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