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Deciphering the dynamic characteristics of non-neuronal cells
in dorsal root ganglion of rat at different developmental stage
based on single cell transcriptome data

ZHANG Jiaqi, LIU Junhua, MA Jie, SHEN Pan, ZHU Yunping , YANG Dong’

State Key Laboratory of Proteomics, Beijing Proteome Research Center, National Center for Protein Sciences
(Beijing), Beijing Institute of Lifeomics, Beijing 102206, China

Abstract: Dorsal root ganglia (DRG) is an essential part of the peripheral nervous system and
the hub of the peripheral sensory afferent. The dynamic changes of neuronal cells and their gene
expression during the development of dorsal root ganglion have been studied through single-cell
RNAseq analysis, while the dynamic changes of non-neuronal cells have not been
systematically studied. Using single cell RNA sequencing technology, we conducted a research
on the non-neuronal cells in the dorsal root ganglia of rats at different developmental stage. In
this study, primary cell suspension was obtained from using the dorsal root ganglions (DRGs,
L4-L5) of ten 7-day-old rats and three 3-month-old rats. The 10xGenomics platform was used
for single cell dissociation and RNA sequencing. Twenty cell subsets were acquired through
cluster dimension reduction analysis, and the marker genes of different types of cells in DRG
were identified according to previous researches about DRG single cell transcriptome
sequencing. In order to find out the non-neuronal cell subsets with significant differences at
different development stage, the cells were classified into different cell types according to
markers collected from previous researches. We performed pseudotime analysis of 4 types
Schwann cells. It was found that subtype II Schwann cells emerged firstly, and then were
subtype III Schwann cells and subtype IV Schwann cells, while subtype I Schwann cells existed
during the whole development procedure. Pseudotime analysis indicated the essential genes
influencing cell fate of different subtypes of Schwann cell in DRG, such as Ntrk2 and Pmp2,
which affected cell fate of Schwann cells during the development period. GO analysis of
differential expressed genes showed that the up-regulated genes, such as Cst3 and Sopl, were
closely related to biological process of tissue homeostasis and multi-multicellular organism
process. The down regulated key genes, such as Col3al and Col4al, had close relationship with
the progress of extracellular structure organization and negative regulation of cell adhesion. This
suggested that the expression of genes enhancing cell homestasis increased, while the expression
of related genes regulating ECM-receptor interaction pathway decreased during the development.
The discovery provided valuable information and brand-new perspectives for the study on the
physical and developmental mechanism of Schwann cell as well as the non-neuronal cell changes
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in DRG at different developmental stage. The differential gene expression results provided crucial
references for the mechanism of somatosensory maturation during development.

Keywords: dorsal root ganglion;
non-neuronal cell; schwann cell
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Table 1 Analysis softwares
Software/Package Version
R 4.2.0
ggplot2 3.3.6
dplyr 1.0.10
tidyverse 1.3.1
patchwork 1.1.2
clusterprofile 3.18.1
Or.Rn.eg.db 3.12.0
harmony 0.1.0
Monocle 2.18.0
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Figure 2 Cell clustering and annotation. A: The results before batch effect corrected (grouped by
Origin.ident). B: The results after batch effect corrected (grouped by Origin.ident). C: Dimentional reduction

and clustering results of the data after quality control.

D: Clustering results by cell type annotated manually.

E: Dotplot of marker genes in different cell types in the data after quality control.
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Figure 3 Percentage of identified cell type. A: Classified by development time point. B: Classified by cell

types.
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Table 2 Numbers of different cell type at two developmental time point
Satellite Fibroblast SubtypeI SubtypeIl Subtype Il Subtype IV Pericyte Monocytic Smooth Neurons Endothelial

glia cell cell Schwann Schwann Schwann Schwann cell muscle cell

cell cell cell cell cell
7D 910 819 68 1288 964 415 292 311 130 201 130
3M 936 490 43 720 326 36 591 630 243 278 243
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Table 3 Top 4 up-regulated and down-regulated
genes

TOP 4 up-regulated and down-regulated genes  FC

Up-regulated gene

Cst3 3.03
Tyrpl 2.52
S100b 2.18
Sppl 2.06
Down-regulated gene
Col3al 0.39
Marcks 0.40
Mpz 0.55
Col4al 0.57
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Biological process. E: Cell component. F: Molecular function. G: KEGG pathway analysis of up-regulated

genes in Schwann cells.
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