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Abstract: Objective To investigate the molecular mechanism of Salvia miltiorrhiza (SM) in the treatment of retinitis pigmentosa
(RP) by interfering with the expression of characteristic genes and key protein in Miiller cells (MC) based on the methods of network
pharmacology and bioinformatics. Methods Retrieval and screening of active ingredients and therapeutic targets of SM in blood was
performed by Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP). Differentially
expressed genes of MC in normal and RP mice were obtained by searching GEO database. RP-related gene targets were retrieved
through disease database. Cytoscape was used to construct protein-protein interaction networks of differentially expressed MC genes,
disease targets and component targets and the intersection was extracted. Gene Ontology and KEGG signaling pathway analysis of
characteristic genes were carried out by DAVID. CytoHubba was used to analyze and screen the key protein targets. Results A total of
202 chemical constituents related to SM were retrieved, 65 active ingredients were screened according to ADME parameters, of which
13 were active ingredients in blood. A total of 117 possible targets were obtained by further searching and matching. A total of 242
differentially expressed genes in MC of normal and RP mice were obtained from chip data. A total of 206 targets closely related to RP
were obtained from disease databases. A total of 85 characteristic genes of SM affecting MC in RP pathological process were extracted
and intersected. These genes were mainly involved in transcriptional regulation, apoptotic signaling pathway regulation, DNA nuclear
replication regulation and other biological processes. Molecular functions mainly include transcriptional coactivator activity, protein
kinase activity, core promoter binding, etc. They were enriched in nuclear, nucleoplasm, transcription factor complex, Rb-E2F complex
and other regions. The signaling pathways involved include splicer signaling pathway, actin cytoskeleton signaling pathway, cell cycle
signaling pathway and so on. A total of eight key protein targets of SM on MC in RP pathological process were analyzed and screened.
Conclusion The substance basis of the pharmacodynamics of SM is 13 chemical constituents, such as cryptotanshinone, luteolin,
tanshinone Ila, etc. The MC characteristic genes involved in the pathological process of RP intervened by SM are related to
spliceosome signaling pathway, actin cytoskeleton signaling pathway, cell cycle regulation pathway, etc. The key targets include eight
protein such as RB1, E2F1, TFDP1, etc.
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4i's AW wEY 0OB/% DL
1 MOL007088 [&f}Z:fl (cryptotanshinone) 52.34 040
2 MOLO007111 5#i#fEi 1T (isotanshinone IT) 49.92  0.40
3 MOLO007124 #B&f+Z i 11 (neocryptotanshinone 11 3946  0.23
4  MOLO007132  (2R)-3-(3,4- ~ 2 REIEIE)-2-[(2)-3-(3,4- —F2 L HEIE) HMEMEIE] AARE {2R)-3-(3, 10938  0.35
4-dihydroxyphenyl)-2-[(Z2)-3-(3,4-dihydroxyphenyl) acryloyl] oxy-propionic acid}
5 MOL007145 REEEH (salviolone) 31.72 024
6  MOL000006 AJEHZE (luteolin) 36.16  0.25
7 MOL007154 F+Z:H 11a (tanshinone I1a) 49.89  0.40
8  MOLO007155 [(6S)-6-(F% FH35)-1,6- —H 3:-8,9- “&-TH-2% [8,7-g] AIFWKMRE-10,11-—FH] [(6S)-6- 6526  0.45

(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho [8,7-g] benzofuran-10,11-dione]

9  MOLO007156 F+Z{ VI (tanshinone VI) 45.64  0.30
10  MOL001601 1,2,5,6-PUE S8 (1,2,5,6-tetrahydrotanshinone ) 38.75 036
11 MOLO001659 fRZK{EE (poriferasterol) 43.83  0.76
12 MOL002222 #if2H; (sugiol) 36.11  0.28
13 MOL002651 £4 28 Ia (dehydrotanshinone I1a) 4376  0.40
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Fig. 2 Picture of network of bioactive ingredients and targets of SM
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Table 2 Differential expression of genes more than five times in MC of normal and RP mice
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Fig. 3 Clustering map of differentially expressed genes more than five times in MC of normal and RP mice
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Fig. 4 Screening schematic map of MC-specific genes intervened by SM in treatment of RP
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Fig. 5 GO analysis of MC characteristic gene in RP pathological process intervened by SM
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