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Abstract: Objective To explore the key targets and mechanism of Lianhua Qingwen formula absorbed components in treatment of
influenza by bioinformatics analysis and molecular dynamics simulation. Methods The literature was reviewed to search the
components with high exposure of Lianhua Qingwen formula in vivo as potential active ingredients of Lianhua Qingwen formula
combined with the TCMSP database, and relevant targets were collected through SwissTargetPrediction and Super-PRED database.
The targets of influenza were collected from GEO, GeneCards, and Drugbank databases, further the potential targets of Lianhua
Qingwen formula in treatment of influenza were obtained. A network of “ingredient-disease-target” was constructed. Protein-protein

interactions were analyzed for potential targets using the STRING database. GO functional enrichment and KEGG pathway enrichment
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were performed using the DAVID database. Autodock software was used for molecular docking validation and GROMACS v2020.6
software was used for molecular dynamics simulation of molecular docking complexes. Results A total of 25 active ingredients of
Lianhua Qingwen formula and 520 related targets were screened, and 3255 targets related to influenza were collected. A total of 244
potential targets of Lianhua Qingwen formula in treatment of influenza were obtained after taking the intersection, among which SRC,
STAT3, PIK3R1, PIK3CA, and EGFR were the key targets. The above targets are mainly related to the differentiation of Th17 cells,
the T-cell receptor signaling pathway, PI3K/Akt signaling pathway, TNF signaling pathway and other inflammatory signaling pathways.
The molecular docking results showed that SRC was the most critical target, which had the strongest binding ability with each active
ingredient, and the molecular dynamics simulation results showed that the SRC-chlorogenic acid complex was stable in binding.
Conclusion Lianhua Qingwen formula may exert effects on influenza through the modulation of SRC, STAT3 and other targets by
active ingredients such as chlorogenic acid, rhein, amygdalin, and forsythoside A. It is associated with inflammatory signaling pathways
such as Th17 cell differentiation and T cell receptor signaling pathways. This study provides a theoretical basis for the follow-up research.

Key words: Lianhua Qingwen formula; bioinformatics; influenza; molecular dynamics simulation; chlorogenic acid; rhein; amygdalin;
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Table 1 Potential active ingredients of Lianhua Qingwen formula

MOL ID 5 4R 12 AEXT 5T SRR
MOL006594  JR#Hi C1oH1sNO 165.23 JPRBE
MOL006637 TRk T C1oH1sNO 165.23 JR BT
MOL009189  FFJ& R B4 oM C11H7NO 179.26 )
MOL001811  EHURERIMER CsH7NOS 129.18 BRI AR
MOL000415 T Ca7Hz30016 610.50 SR B, HE, E8
MOL000701  #itiz & C21H20011 448.40 JPRBE
MOL003341  ZI5K1F C14H2007 300.30 ER. ER
MOL006370 &4t F IR C16H1800 354.31 SRR
MOL006503  Fa&t/FR C16H1800 354.31 SRR
MOL003871 4R IR C16H1800 354.31 SRR
MOL003022  Wiafb Dk FiF C17H24011 404.40 SERAE
MOL000561 =3 C21H20011 448.40 puzyii]
MOL003336  #&EHfEEF E C20Hz30012 462.40 puzyii]
MOL003331  #&MfsiF A C20H36015 642.60 ER
MOL003339  #EFEMSET | C29H36015 624.60 pu
MOL003305  &iF Ca2rHa2:011 534.60 ER
MOL003330  &ExflgR C21H240s 372.40 puzyii]
MOL001320  ##/-4F C20H27NO11 457.40 A
MOL006221 B C14H17NOg 295.29 A
MOL004903  HE¥# Ca1H220s 418.40 HE
MOL004876  HHEZ Ca2Hs2016 822.90 HE
MOL002268 K& C1sHsOs 284.22 K
MOL000472  K#¥ & C15H100s 270.24 PN
MOL001729 K3 C15H1004 254.24 PN
MOL000476 K33 H ik C16H1205 284.26 N
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Fig.2 Venn diagram of intersection targets of active

ingredients in Lianhua Qingwen formula and influenza
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Table 2 Docking energy of active ingredients of Lianhua

Qingwen formula with key targets
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