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Abstract: Objective To explore the potential molecular mechanism between spleen deficiency and dampness-stagnation syndrome in
remission stage and dampness-heat stagnation syndrome in active stage of ulcerative colitis (UC) by comprehensively analyzing the
scRNA-seq and RNA-seq data sets related to UC, and to explore the potential intervention of traditional Chinese medicine (TCM).
Methods Differential gene expression analysis and venn diagram analysis were used to identify the related genes of spleen deficiency
and dampness-stagnation syndrome in remission stage of UC, dampness-heat stagnation syndrome in active stage of UC and the crosstalk
genes between them. Enrichment analysis of Kyoto encyclopedia of genes and genomes (KEGG) and gene set variation analysis (GSVA)
and Spearman correlation analysis were used to explore the biological processes involved in crosstalk genes and their potential functions.
Based on single-cell transcriptome analysis, we explored the differences between remission and active phases of UC and the role of
crosstalk genes in them. Based on the circulation algorithm, a risk prediction model for the occurrence and development of UC from spleen
deficiency and dampness-stagnation syndrome in remission stage to dampness-heat stagnation syndrome in active stage was constructed.
Extraneous data, animal experiments and real-time quantitative polymerase chain reaction (RT-PCR) were used to further verify the
expression of crosstalk genes. Based on SoFDA database, we constructed “gene-TCM symptom/modern medical symptom” network.
Potential target traditional Chinese medicines (TCMs) of crosstalk genes were predicted by TCMIP and COREMINE databases. Results
A total of 31 genes related to spleen deficiency and dampness-stagnation syndrome in remission stage of UC were identified, which were
mainly enriched in metabolism-related pathways; A total of 160 genes related to dampness-heat stagnation syndrome in active stage of UC
were identified, which were mainly enriched in inflammatory immune-related pathways. A total of 22 crosstalk genes were identified
between spleen deficiency and dampness-stagnation syndrome in remission stage and dampness-heat stagnation syndrome in active stage
of UC. Upregulating crosstalk genes were significantly correlated with inflammatory immune pathways, and downregulating crosstalk
genes were significantly correlated with metabolism-related pathways. Single-cell transcriptome analysis revealed the proportion of B cells
in the active phase was upregulated compared to normal controls and remission phases; B cells play a greater role in dampness-heat
stagnation syndrome in active stage of UC than that in spleen deficiency and dampness-stagnation syndrome in remission stage. The
receptor signaling pathway activity of B cells in UC active stage was significantly higher than that in UC remission stage. CDS55, an up-
regulated crosstalk gene, was highly expressed in B cells. There were differences in cell-to-cell communication and cellular metabolism
between CD55'B cells and CD557B cells. Six risk predict genes (CD55, PCSK1, SERPING1, ACATI, SLC26A2, HMGCS?) can accurately
predict the development from spleen deficiency and dampness-stagnation syndrome in remission stage to dampness-heat stagnation
syndrome in active stage of UC. Animal experiments and RT-PCR confirmed their expression. A total of 45 potential targeted TCMs such
as Renshen (Ginseng Radix et Rhizoma), Huangqi (4Astragali Radix) and Gouqizi (Lycii Fructus) through database retrieval were obtained.
Conclusion This study identified 22 key crosstalk genes, which may induce the development of spleen deficiency and dampness-
stagnation syndrome in remission stage to dampness-heat stagnation syndrome in active stage of UC by influencing inflammatory immune
and metabolic related pathways. B cells play an important role in the occurrence and development process from spleen deficiency and
dampness-stagnation syndrome in remission stage to dampness-heat stagnation syndrome in active stage of UC. CD55 may promote B cell
activity by affecting inflammatory immune and metabolic pathway, thus promoting the development of spleen deficiency and dampness-
stagnation syndrome in remission stage of UC to dampness-heat stagnation syndrome in active stage. A total of 22 key crosstalk genes are
closely related to UC-related Chinese medicine symptoms and modern medical symptoms.
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Table 1 Primer sequences of genes
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Fig. 1 Identification and KEGG enrichment analysis of related genes of spleen deficiency and dampness-stagnation

syndrome in remission stage and damp-heat stagnation syndrome in active stage of UC
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Table 2 Differential expression of crosstalk genes
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UC ZZfift ] vs IEH IR UC B vs IEH X UC Zefft ] vs IEH XTI UC 15303 v IE 5%
CD55 0.781 649 208 2.372 119 955 ABCBI1 —0.756 309 177 —0.765 664 192
IL7R 0.897 552 787 2.333 181 236 ACADM —0.846 924 681 —1.201 649 097
C44 0.585 647702 1.941 512 624 CPTIA —0.728 148 511 —1.245716 472
PCSK1 1.274 827 098 1.941 315 258 SUGCT —0.946 854 443 —1.457 205 407
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