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Introduction. β2-adrenoceptor (β2AR) agonists, such as formoterol (form) or indacaterol (ind), bind β2-adrenoceptors to stimulate the cAMP pathway and activate gene transcription via cAMP response elements (CREs). This is believed to involve CRE-binding protein (CREB)-regulated transcription coactivators (CRTCs), which interact with CREB, or other basic leucine-zipper transcription factors present at CREs. However, the existence of three homologous CRTCs (CRTC1–3) raises questions as to differential or redundant regulation of gene expression. 
Aims. To explore roles for CRTC1, 2 & 3 in β2AR-mediated signaling and transcription in airway epithelial cells.
Methods. Human BEAS-2B airway epithelial cells were treated for 1–24 h with maximally effective concentrations of form (10 μM), ind (100 nM), forskolin (10 μM), prostaglandin E₂ (1 μM), or rolipram (30 μM). CRTC expression and phosphorylation status were assessed by RNA-seq, western blotting, and phos-tag gels. Functional roles were tested using siRNA silencing, CRISPR/Cas9 knockout (KO) and CRE-luciferase reporter assays. Nuclear translocation was evaluated by subcellular fractionation and western blotting. 
Results. Analysis of mRNA and total protein showed that ind and form had minimal effects on CRTC1–3 expression in BEAS-2B cells at times up to 24 h. In contrast, all cAMP agonists revealed varying degrees of CRTC dephosphorylation, as shown by downward mobility shifts on phos-tag gels. Form induced CRTC1–3 nuclear translocation within 10 min, with significant presence by 30–60 min. Silencing CRTC2 or CRTC3 reduced form-induced CRE activity by 40–45% and basal activity by ~30%, whereas KO suppressed form-induced CRE activity by 60–70% and basal activity by 50–70%. Combined CRTC2 plus CRTC3 KO caused greater repression. Additionally, form induced CRE activity in CRTC2, or CRTC3, KO clones were more sensitive to CRTC3, or CRTC2, silencing, respectively. CRTC1 KO showed minimal impact on CRE-activity, but these CRTC1-KO clones were more sensitive to CRTC2 than CRTC3 silencing. 
Discussion. CRTC2 and CRTC3, but not CRTC1, play significant, partially redundant roles in β2AR-induced CRE-dependent transcription. This leaves open the possibility that individual CRTCs may engage with common or distinct transcription factors to drive common and/or gene-specific responses. Defining these genomic mechanisms may provide new insights to enhance therapeutic efficacy of β2AR agonists.
