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Abstract: Objective To construct tracheal organoids derived from tracheal tissues and investigate the effects of lipopolysaccharide
(LPS) stimulation on cell survival and the expression of inflammatory cytokines in these organoids. Methods Mouse tracheal tissues
were isolated, mechanically dissociated, and digested with collagenase to obtain single cells. These cells were resuspended in Matrigel
and cultured in a 3D environment, allowing them to spontaneously form cyst-like structures with lumens. The cellular composition of
these structures was identified through FoxJ1, Muc5AC, P63, and CC10 immunofluorescence staining. After stable passage to the fifth
generation, LPS of 0 (control group), 1, 5, 10, and 20 pg'mL™" were added. Cell survival was assessed by live (calcein)-dead (PI)
staining, and the expression of related inflammatory cytokines including interleukin (/L)-1f, IL-6, and tumor necrosis factor-a. (TNF-
a) were detected by qRT-PCR to evaluate the impact of LPS on the function of the organoid cells. Results Primary epithelial cells
spontaneously formed cyst-like structures with lumens after 3D culture. Over time, these spherical structures enlarged and displayed
multiple new cell clusters on the surface. Immunofluorescence staining revealed that the organoids contained ciliated cells (FoxJ1"),

goblet cells (Muc5AC™), club cells (P637), and basal cells (CC107). Following LPS stimulation, compared to control group, live-
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dead staining showed that high concentrations of LPS induced cell death and upregulated the expression of IL-1f, IL-6, and TNF-o

significantly (P < 0.05 and 0.01). Conclusion A mouse tracheal organoid inflammatory model was successfully constructed that can

be used to evaluate the interactions between airway epithelial cells and inflammation.
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Fig.1 Isolate epithelial cells from tracheal tissue
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Table 1 Primer sequence
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TNF-a CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG
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Fig.3 AO FoxJ1(A), MucSAC(B), P63(C), and CC10 (D)

immunofluorescence staining representative image
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Fig.4 AO live (green, calcein)/dead (red, PI) staining representative image
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