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Abstract: Objective To observe temporal changes of pain-related behaviors in mice with chronic postsurgical pain (CPSP) and
identify its key mediators in the dorsal root ganglion (DRG). Methods In mouse models of CPSP induced by plantar incision
(INC) followed by a dorsal foot injection of prostaglandin E2 (PGE2) and sham-operated mice, mechanical paw withdrawal
thresholds (PWTs), thermal paw withdrawal latencies (PWLs), and cold withdrawal durations (WDs) were measured at
different time points after modeling. Gene expression profiling of the DRG with RNA sequencing was performed on day 1 and
day 8 after PGE2 injection. Bioinformatics analyses were conducted to explore the key mediators in the DRG for regulating
CPSP, and the candidate genes and proteins were validated using RT-qPCR and ELISA. The effects of intrathecal injection of a
CX3CL1-neuralizing antibody or JMS-17-2 (a CX3CR1 antagonist) on CPSP were observed. Results In CPSP mouse models,
incision-induced pain was resolved within 14 days, and PWTs and WDs decreased progressively till day 10 and day 12 after
PGE2 injection, respectively, without significant changes in PWLs. RNA-Seq identified 975 differentially expressed genes
(DEGs) on day 1 and 895 on day 8 following CPSP modeling, including 524 intersecting DEGs enriched in cell membrane,
plasma membrane, and CX3C chemokine receptor binding. Cx3cll and Cxcl14 were the top two upregulated chemokine-
related DEGs in early CPSP, whose mRNA and protein expression increased significantly in the ipsilateral DRG on day 1 but
declined on day 8. Intrathecal injection of the CX3CL1-neutralizing antibody before PGE2 injection prevented CPSP
development, while JMS-17-2 partially reversed CPSP
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Tab.1 Primer sequences for RT-qPCR
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Fig.1 Temporal changes of pain-related behaviors in the mouse models of chronic postsurgical pain (CPSP). A: Schematic diagram
of plantar incision for inducing CPSP in mice. B: Changes in mechanical paw withdrawal thresholds (PWTs) after plantar incision
and after PGE2 injection in each group. C: Changes in thermal paw withdrawal latencies (PWLs) after plantar incision and after
PGE2 injection in each group. D: Changes in cold withdrawal durations (WDs) of the mice after plantar incision and after PGE2
injection. INC: Incision. *P<0.05, **P<0.01 I/P vs SI/NS; *P<0.05, P<0.01 1/P vs SI/P; ““P<0.01 SI/P vs SI/NS.
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Fig.2 Gene expression profile in dorsal root ganglion (DRGs) of the mice with CPSP at different time points. A: Heat map of
correlation coefficient of each sample (Numbers in the box are Pearson correlation coefficients between the corresponding two
samples). B: Heat map and hierarchical clustering of differential gene expression in each sample (P<0.05 and 1log2FC|>0.3
were the threshold criteria for differentially expressed genes). C: Venn diagram of DEGs between groups.
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