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its potential quality markers. [Methods] We systematically reviewed the current studies on the
anti-lung cancer effects of C. militaris and summarized its chemical components. Homo sapiens
lung cancer microarray data were integrated with network pharmacology to build a “component-
target-pathway” network, followed by molecular docking analysis. On this basis, the potential
quality markers of C. militaris for lung cancer treatment were predicted. [Results] We predicted
11 potential quality markers, which were grouped into six categories: (1) cordycepin and its analog
O -acetylcordycepin; (2) adenosine and its analogs, including N°-[B-(acetylcarbamoyloxy)ethyl]-
adenosine, N°-(2-hydroxyethyl)-adenosine, N°-(4-methylbutyrate)-adenosine, and 5'-(3"-deoxy-p-D-
ribofuranosyl)-3'-deoxyadenosine; (3) ergosta-7,22-dien-3p,50-dihydroxy-6-one; (4) cordycepisosalt
A; (5) pentostatin; and (6) cordyrrole B. [Conclusion] This study integrates literature review and
bioinformatics analysis to predict potential anti-lung cancer quality markers of C. militaris. The
suggested mechanisms and candidate components are theoretical and need further experimental
validation to confirm their effectiveness. This work offers a reference for developing a quality
standard system of C. militaris for anti-lung cancer applications.

Keywords: Cordyceps militaris; lung cancer; quality markers; network pharmacology; molecular
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Figure 1  Volcano plot of microarray data analysis (lung cancer tissues versus paired healthy lung tissues). A:
GSE21933; B: GSE12236; C: GSE27262; D: GSE22863; E: GSE149507; F: GSE19804; G: GSE43458; H:
GSE32665; 1: GSE32863; J: GSE151103; K: GSE118370. Axes show adjusted P-values and log, fold change
(FC). Vertical dashed lines indicate [log, FC|=2, and the horizontal dashed line represents the significance
threshold at —1g 0.05. Each circle denotes a gene; Red circles represent significantly upregulated (log, FC>2) or
downregulated (log, FC<-2) genes in lung cancer tissues.
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Figure 4 KEGG and GO pathway enrichment analyses. A: KEGG; B: GO. The left vertical axis represents
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colors reflect —1g Pygjusied, indicating enrichment reliability, with red representing higher reliability. BP, CC, and
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Figure 5 “Compound-target-pathway” network for intervening lung cancer. Compound IDs are consistent with
those in ScienceDB, and the same applies to the following content. Gray lines represent interactions among

compounds, targets, and pathways. PPAR represents peroxisome proliferator-activated receptor.

®1 HFIEPROERMESH

Table 1 Grid parameters of core targets in molecular docking

Core targets  Size (x/y/z) Centre coordinates (x/y/z) Core targets Size (x/y/z) Centre coordinates (x/y/z)
IL-2 30/48/34 0.84/14.03/-5.36 TLR4 80/94/118 13.64/4.53/52.74

IL-6 34/50/36 —-6.60/-13.74/-1.58 ACE 36/44/50 40.31/32.91/47.02
MME 45/45/45 22.99/-46.51/16.13 ANPEP 36/38/46 107.22/18.09/21.40
MMP1 44/44/36 27.13/42.73/-2.07 CDC7 39/39/39 21.19/19.11/58.46
MMP3 30/30/52 —-0.06/50.67/55.06 ICAM1 60/76/90 11.22/-3.83/-0.99
MMP9 30/36/36 19.45/-17.02/21.21 CDK2-CCNA2 39/39/39 -12.26/7.56/34.33
MMP13 36/36/36 9.99/16.59/19.68 CDKI1-CCNBI 45/45/49 29.00/-71.54/184.67
NQO1 38/58/64 17.77/-9.99/-3.56 CXCRI1 51/51/80 105.40/101.74/127.46
SLC2A1 38/42/38 580.80/-25.64/280.55 ALOXS5 50/40/50 34.16/66.12/38.16

NQO1: NAD(P)H quinone dehydrogenase 1; SLC2A1: Solute carrier family 2 member 1; ANPEP: Alanyl aminopeptidase; CDC7:
Cell division cycle 7; ALOXS: Arachidonate 5-lipoxygenase.
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Figure 6 Docking results between core compounds and core targets in Cordyceps militaris. A: Binding free

energies; B: Cordycepin-MMP9 complex; C: N73-MMP9 complex. Panel A displays binding free energies, with
the vertical axis showing core component IDs, endogenous ligands, and PDB IDs, while the upper horizontal axis
indicates core targets; Colored blocks represent binding free energy [mean (SD)], where red signifies lower
values. Panels B and C highlight the local hydrogen bonding of the complexes. Core components and targets were
preprocessed in Discovery Studio 2019, including hydrogenation, residue repair, etc. Docking was performed

[18]

using AutoDock Vina 1.2.5 in Dockey software' ™, with ten independent runs and nine conformations per

component-target pair. The binding free energy, used as the evaluation metric, was derived from intermolecular
interactions including hydrogen bonding, hydrophobic effects, and others, employing empirical weighting from
AutoDock Vinal'”,
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