NAIL: an evolutionarily conserved lncRNA essential for licensing coordinated
activation of p38 and NFκB in colitis
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Abstract
NFκB is the key modulator in inflammatory disorders. However, the key regulators that activate,
fine-tune, or shut off NFκB activity in inflammatory conditions are poorly understood. Using
the first genetic-screen to identify NFκB-specific lncRNAs, we performed RNA-seq from the
p65-/- and Ikkβ-/- MEFs and report the identification of an evolutionary conserved lncRNA
designated mNAIL (mice), or hNAIL (human). hNAIL is upregulated in human inflammatory
disorders, including ulcerative colitis. We generated mNAILΔNFκB mice, wherein deletion of 2
NFκB sites in the proximal promoter of mNAIL abolishes its induction, to study its function in
colitis.
NAIL regulates inflammation via sequestering and inactivating Wip1, a known negative
regulator of pro-inflammatory p38 kinase and NFκB subunit p65. Wip1 inactivation leads to
co-ordinated activation of p38 and co-valent modifications of NFκB, essential for its genomewide occupancy on specific targets. NAIL enables an orchestrated response for p38 and NFκB
co-activation that leads to differentiation of precursor cells into immature myeloid cells in bone
marrow, recruitment of macrophages to inflamed area and expression of inflammatory genes
in colitis.
NAIL directly regulates initiation and progression of colitis and its expression is highly
correlated with NFκB activity which makes it a perfect candidate to serve as a biomarker and
a therapeutic target for IBD and other inflammation associated diseases.

Figure

Figure 7: mNAIL sequesters Wip1 phosphatase away from its substrate in vivo.
In the colitis model, in the presence of NAIL, activation of p38 and p65 is co-ordinated in a
timely manner. Upon intestinal damage and release of microbiota to the colon, myeloid
progenitor cells differentiate into immature myeloid cells which give rise to macrophages that
infiltrate inflamed colon and express inflammatory genes. In the absence of NAIL, Wip1
prevents phosphorylation of p65 and p38 which leads to defects in generation of immature
myeloid cells, reduction of recruitment of macrophages and deregulated expression of
inflammatory genes.

