Chromatin organizers SATB1 and BACH1 requlate (auto)immunity
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The heart of the adaptive immune system lies in the proper spatiotemporal T cell development. These BACHI 0BTB 1P IPMaf. IPMaf- 1P MaF- KO WT  Maf  1g6  Maf  IgG S— v ww = cMaf
processes are governed by the cellular communication in the thymus and the expression and function of o BACHL Mat ey o CIPCSTE IN IN SKO SO  WT  WT o
several cytokines and pioneer transcription factors2. SATB1 and BACH1 are two protein factors that were 10— B 130—..‘ o .} ¢ BAcH1B B-Actin
identified as strong interactors of the Th2 locus, that contains the genes that express the main pro- N - — ‘ i -

inflammatory cytokines that regulate the Th2 cell fate, indicating a potential role of these factors in T cell
development. Here we show the functional interplay of these two protein factors in T cell development and
autoimmune disease-like pathophysiology of murine T cells.

scRNA-seq analysis in whole thymi from WT, SKO and DKO mice indicated the existence of 5 newly formed clusters
in the SKO and DKO mice in contract to WT. Cell chat analysis indicated that the differential clusters in the SKO mice
express proinflammatory cell surface molecules which highlight an activated phenotype in the absence of SATB1.
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In the host lab there are three different mouse models, Satb1"/1Cd4-Cre* (Satb1 cKO, SKO), BACH1/-(BACH1 KO, 101 ) - interactions interactions 7] ; —
BKO) and Cd4-Cre*BACH17-Satb1®/f  (Double KO, DKO) mice. Phenotypical and cellular studies have @ ' cos]
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ectopic release of T cells in the peripheral lymph organs and T cell infiltration in several organs®. The BACH1 KO g oocc|
mice are phenotypically stable, without any obvious changes in thymus or lymph organ size but still o 2 e g
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demonstrate problematic develooment through the DP T cell stage. E |®B 12 12 .
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" I & om B Y R ! = L L 126 One of the most upregulated gene in the newly formed clusters of the SKO is the transcription factor cMaf*~.
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The double KO mice present a reversion of the Satb1l cKO mice severe phenotype with diminished autoimmune 2 _ oo it 3 T ’
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infiltration of several organs. These observations point out to a possible role of BACH1 in mediating some of these o camzppggﬁgg,ég,gaﬂ. o oo e sonty 28020, o !m
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of SATB1 and 21 overinteracting loops are newly created in the Maf gene locus of Satb1l KO thymocytes. cMaf is enhancer landscape of the

upregulated, uptakes a nuclear localization and interacts physically with BACH1 in the absence of SATB1. developing T cells. @ I—>
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