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Abstract
Background: Shenmai Injection (SMI) can e ectively beneýt the prognoses of patients with advanced Colo Rectal 

Carcinoma (CRC). However, the mechanism by which SMI treats CRC patients remains obscure.

Methods: The primary active ingredients of SMI and corresponding targets were collected via TCMSP and ETCM 
databases. The CRC-related genes were gathered by Malacards database. The Protein-Protein Interaction (PPI) 
analysis of target genes and CRC-related genes was conducted using STRING database. Random Walk with Restart 
(RWR) analysis of PPI network was conducted with drug-targeted CRC-related genes as seed genes, and the top 50 
genes in a nity coe cient were selected to construct the network diagram of drug-active ingredient-gene interactions. 
GO and KEGG enrichment analyses were conducted on the top 50 genes in a nity coe cient. Finally, the interaction 
between protein and critical small molecule compound was simulated by using RSCB PDB database, Pub Chem 
database and molecular docking tool Swiss Dock. 
related to CRC and the critical small molecule compound adenosine in SMI.



http://www.tcmip.cn/ETCM/index.php/Home/Index/index.html
http://www.tcmip.cn/ETCM/index.php/Home/Index/index.html
https://malacards.org/
https://string-db.org/
https://www.rcsb.org/
https://pubchem.ncbi.nlm.nih.gov/
http://www.swissdock.ch/docking
http://www.swissdock.ch/docking
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Figure 1: The PPI network diagram of drug target genes and CCR-related genes in STRING database. Node colour represents the number of protein associations, line 
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Figure 3: GO and KEGG enrichment analyses. A: The outcomes of GO enrichment analysis on the top 50 genes in a nity coe cient. B: The outcomes of KEGG enrichment 
analysis on the top 50 genes in a nity coe cient.

Figure 4: Molecular docking results. A: The statistics of degree value in the interaction network. Abscissa represents the degree value and ordinate represents the gene 
name. B: 3D plot of binding pattern of target protein MAPK3 and drug component adenosine. C: 2D plot of binding pattern of target protein MAPK3 and drug component 
adenosine.
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