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Abstract

Accumulation of H3K4me3 epigenetic marks on multiple immune gene promoters underlie robust
transcriptional responses during trained immune responses. However, the molecular basis for this remains
unknown. Here we show 3D chromatin topology enables H3K4me3-primed immune genes to engage in
chromosomal contacts with a newly identified class of LncBNAs (IP-LncRNAs). We mechanistically
characterise UMLILO, a prototypical IPL that regulates the robust transcription of the CXCL chemokines.
Pre-formed 3D chromatin topology brings UMLILO proximal to the chemokine genes, prior to their
transcriptional activation. We show, that acting in cis, UMLILO directs the WDR5/MLL1 complex across the
chemokine promoters facilitating their H3K4me3 epigenetic priming. This mechanism appears shared
amongst other trained immune genes. We show that 3-glucan, a classic inducer of trained immunity,
epigenetically reprograms immune genes by upregulating IPLs in an NFAT-dependent manner. This provides
strong evidence that IPL-mediated changes to the epigenetic status of immune gene promoters permit the
enhanced pro-inflammatory response observed in trained monocytes. This creates a new paradigm for how
nuclear architecture and LncBNA regulation may orchestrate H3K4me3 promoter priming and the robust
transcription of innate immune genes.
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