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ABSTRACT Objective: To study the key genetic targets and related mechanisms of nitrergic neuron injury in pyloric sphincter of di-
abetic gastroparesis (DGP). Methods: The Type I diabetic gastroparesis models were established in SD rats through intraperitoneal injec-
tion of streptozotocin. Key differentially expressed genes in DGP were screened through transcriptome sequencing of rat pyloric sphincter
tissue, and their expression in tissues was verified using qRT-PCR, western blot, and immunofluorescence. Further, the specific mecha-
nism of action of the gene was explored by knocking down their expression in PC12 cells using small interfering RNA (siRNA). Results:
Transcriptome sequencing analysis indicated the presence of 808 differentially expressed genes (DEGs) in the pyloric sphincter tissues of
DGP rats, with 247 genes upregulated and 561 downregulated. Among them, the expression of early growth response 1 (EGR1) in the
'neuroactive ligand-receptor interaction' pathway was significantly downregulated in the pyloric sphincter, with expression levels of
1.02+ 0.03 in the control group versus 0.13+ 0.07 in the model group (P<<0.01). In the DGP models, a significant decrease in
the expression of neuronal nitric oxide synthase (nNOS) and EGRI protein were validated in the pyloric sphincter muscle using
qRT-PCR, western blot, and immunofluorescence. In vitro experiments demonstrated that the knocking down of EGR1 in PC12 cells led
to a significant downregulation expression of nNOS and Bcl-2, which would further lead to functional impairment and apoptosis of nitr-
ergic neurons. Conclusions: EGR1 may be a key gene in DGP that causes reduced expression of nNOS and apoptosis in nitrergic neurons.
The identification of this target provides new insights for the treatment of DGP.
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Fig.l Validation of the diabetic gastroparesis rat model.

Note: A. Rat blood glucose changes; B. Changes in rat body weight; C. Solid gastric emptying test.
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4iifferh EGR1 335 (B 6A B), 5ILIFIAT, 4 EGR1 35T
J& , RNA 7K K48 K- 19 nNOS  Bel-2 [y k4 &4k T 3
PR VEE 6A B), 435 TR T 29 38.3 %.31.0 %( & 6C). #E7R
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Note: A. Volcano plot of differentially expressed genes in rat tissue mRNA-seq; B. Bar chart of GO enrichment analysis for differentially expressed genes;
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Fig.2 Rat tissue transcriptome sequencing data analysis

C. Results of KEGG pathway enrichment analysis; D. mRNA expression levels of differential expressed genes.
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Fig.3 Expression levels of differential genes in rats with normal gastric emptying and DGP rats

Note: A. gqRT-PCR detection of mRNA expression levels of EGR1, DUSP2, and CCLS genes in the pyloric muscle layer between diabetic gastroparesis

group and normal control group; B. Immunohistochemical examination of EGR1 expression; C. Western blot of EGR1 protein;

D. Quantitative analysis of EGR1 protein expression.
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Fig.4 Expression of nitrergic and cholinergic neuron-specific marker

mRNAs in clinical patients
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Fig.5 Expression of neurons and apoptotic-related proteins in DGP rats

Note: A. qRT-PCR analysis of mRNA expression of nNOS , ChAT and Bcl-2 in diabetic gastroparesis rats; B. Western blot analysis of the expression

levels and quantitative analysis of nNOS and Bcl-2 proteins in the pyloric sphincter of diabetic gastroparesis rats.
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