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Single-cell RNA sequencing reveals cellular communication between spiral ganglion neurons and inner and

outer hair cells in postnatal mice
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University School of Medicine, Shanghai 200233, China

Abstract: Objective To investigate the cell populations of cochlea during hearing formation and maturation phases and the ligand
receptors that regulating the expression of signaling pathways between spiral ganglion neuron and inner and outer hair cells. Methods

We investigated the potential cell-cell interactions between inner and outer hair cells and adjacent cells by collecting single-cell
sequencing data from mouse cochlea and using CellChat software. Results Seurat analysis showed 15 significant groups of cell
types in the mouse cochlea, including Fibroblast, Hensen’s cell, Tympanic Border Cell, Coch+/Sppl+ Fibroblast, Inner/Outer Sul-
cus Cell, Inner Phalangeal Cell/Inner Border Cell, Outer Hair Cell, Reissner’s Membrane, Macrophage, Spindle Cell/Root Cell,
Spiral Ganglion Neuron, Intermediate Cell, Schwann Cell/Satellite Glial Cell, Inner Hair Cell and Red Blood Cell. Through the
CellChat analysis, we observed that the communication relationship between inner and outer hair cells and spiral ganglion neurons in
the P14 mouse cochlea was mainly mediated by the Bdnf/ Ntrk2 signaling pathway, and Gdf6/ ( Bmprla+Bmpr2) , Bmp6/( Bmprla+
Bmpr2) , Nif3/Ntrk3, Nif3/Ntrk2, Sppl/Cda4, Sppl/(Itgav+Iighl) , Pdgfa/Pdgfra, Gas6/Tyro3 signaling pathways during P28
period. Conclusion This study initially identified specific ligand receptors between spiral ganglion neuron and inner and outer hair
cells during the cochlear hearing formation and cochlea maturation phases based on single-cell transcriptome data.
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Figure 1

Single-cell transcriptomic profiles of the cochlea of P14 and P28 mice

A : Single-cell clustering analysis and UMAP plot of the cochlea of P14 and P28 mice; B: Proportion of each cell type in
the cochlea of P14 and P28 mice; C: Distribution of cochlear cell types in the cochlea of P14 and P28 mice; D: Func-
tional specific markers to each subpopulation of mouse cochlea cells
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Figure 2 Presentation of ligand-receptor pairs in each cell type of P14 and P28 samples
A-B: Circle plots of cell type ligand receptor pairs in P14 and P28 samples; C-D: Heatmaps of cell type ligand receptor

pairs in P14 and P28 samples
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Figure 3 Ligand-receptor pairs between spiral ganglion neuron and inner and outer hair cells in P14 and P28 samples
A: Dot plot of signaling pathways from inner and outer hair cells to other cell types in the P14 sample; B. Heatmap of
NT signaling pathway between hair cells and spiral ganglion neuron in the P14 sample; C. Dot plot of the signaling path-
way from the spiral ganglion neuron to other cell types in the P14 sample; D. Dot plot of Bdnf/Ntrk2, Gdf6/( Bmprla+
Bmpr2) , Bmp6/( Bmprla+Bmpr2) , Ntf3/Ntrk3, and Ntf3/Ntrk2 signaling pathways from the inner and outer hair cells
to the spiral ganglion neuron in the P28 samples; E: Dot plot of Sppl/Cd44, Sppl/(Itgav+Itgbl), Pdgfa/Pdgfra and
Gas6/Tyro3 signaling pathways from spiral ganglion neuron to inner and outer hair cells in P28 samples
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