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ABSTRACT

Age-associated B cells (ABCs), defined by their expression of T-bet and CD11c, are key contributors to the type
1 humoral response in both acute and chronic disease. Their function in the immune response is suggested to be
multi-fold. Most notably, ABCs are described as being precursors to antibody-secreting cells (ASCs); however,
they also play roles as antigen-presenting cells (APCs) and localize to areas that allow for quick differentiation
upon secondary exposure. These functions are inconsistent in the literature and represent functions performed by
B cells in general. We aim to understand how ABC functions differ from other B cell subsets during acute viral
progression and to uncover unique functional differences between ABCs of different tissues and origins. T-bet is
an important transcription factor for driving type 1 responses in a variety of immune cells. In B cells, T-bet is
known to promote IgG2c¢ isotype switching and ASC differentiation, block germinal center development, and
affect migratory abilities. However, additional functions specific to ABC’s high and prolonged T-bet expression
are still being explored. Therefore, we further investigated the specific influences of T-bet on CD11c+ B cells.
By using a T-bet reporter mouse, we defined three populations of CD11c+ B cells based on reporter expression
in the spleen: T-betN°2, T-betMd, and T-bet!. To assess what functions T-bet exerts, we performed flow cytometry
and scRNA-seq to identify effector phenotypes and transcriptional programs of ABCs across tissues and T-bet
levels. T-bet™ B cells are the presumed ABCs; however, antibody secretion functions and phenotypes are
restricted to T-bet™d B cells, while T-bet!! and T-bet™¢ cells are primarily memory cells whose characteristics
largely overlap, with general memory, ABC, and APC phenotypes. In addition, ABCs arise in peripheral tissues
but only have T-betN¢ and T-bet™ populations suggesting tissue-specific influences of T-bet. These phenotypes
are consistent across infection and autoimmune settings. Our findings support a model in which CD11c+ B cells
with low T-bet levels support established T-bet functions, particularly ASC differentiation. However, T-bet is not
absolute in driving ABC functions as high and negative T-bet levels promote similar characteristics with a yet
unknown contribution to the humoral response.
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