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Abstract

The immune system is composed of plastic cell populations which are capable of
acquiring specialized functions upon cytokine stimulation. This phenomenon, known
as cytokine induced cell polarisation, generates different effector states within cell
types, and has been associated to autoimmune inflammation. In this study, we
characterised the transcriptional response of different cell types to polarisation with

cytokines linked to autoimmunity.

First, we isolated human naive CD4" T cells and monocytes from peripheral blood of
two healthy individuals. Next, we polarised the cells with different cytokine
combinations linked to autoimmunity and performed low coverage RNA-seq of 26
different conditions: ten CD4" T cell samples activated with anti CD3/CD28
antibodies and polarised with cytokines (ThO, Th1, Th2, Th17, iTreg, IL-10, IL-21, IL-
27, IFN-B, and TNF-a) at two different time points, and six monocyte polarisations
(MO, M1, M2, IL-23, IL-26, and TNF-a). In order to study differences between
stimulation in the presence or absence of cytokines, we performed differential gene
expression analysis. Furthermore, for selected conditions we also characterised the
whole proteome. Together, these data were used to identify genes and pathways

involved in cytokine induced cell polarisation.

This study generated a valuable resource for future investigation of gene expression
in immune cells. Furthermore, our results confirmed that the response to type |
interferons is reduced upon Th2 cell differentiation, and revealed that downregulation
of genes in the phosphatidylinositol-3-kinase (PI3K) pathway may be involved in the
differentiation of Th17 and iTreg cells. Finally, using a gene co-expression network
analysis, we also identified transcription factors which coordinate the response to
cytokine induced polarisation in CD4" T cells and macrophages such as IRF8, IRF9,
and Sox4.
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