
Table S1. Molecular properties and Drug likeness score of Drymaria cordata phytochemicals.

S. No. Bioactives MF MW NHBA NHBD Mol. Vol (A3) DLS

1 2,4 DNP (2,4 Dinitrophenyl 
hydrazine)

C6H6N4O4 198.04 5 3 145.74 -1.78

2 2,4 D (2,4 Dichloro phenoxy 
acetic acid)

C8H6C12O3 219.97 3 1 171.10 -0.64

3 2,3,6-Trichlorobenzoic acid C7H3Cl3O2 223.92 2 1 157.45 -1.18
4 Drymaritin C15H10N2O2 250.07 3 0 260.08 -0.60

5 1,6-anhydro-β-D-
Glucopyranose

C6H10O5 162.05 5 3 128.62 -1.17

6 L-Gala-L-Ido-Octose C8H16O8 240.08 8 7 198.27 -0.42
7 3,7,11,15-tetramethyle-2-

hexabecen-1-ol
C20H40O 296.31 1 1 372.58 -0.87

8 n-hexadecanoic acid C16H32O2 256.24 2 1 305.93 -0.54
9 9,12-Octadicadienoic acid, 

methyl ester
C18H32O2 280.24 2 1 353.96 -0.30

10 Oleyl alcohol C18H36O 268.28 1 1 344.00 -1.11
11 17- octa decynoic acid C18H32O2 280.24 2 1 342.70 -0.15
12 1,1 –diphenyl-2-picrylhydrazyl C18H13N5O6 395.09 6 1 327.30 -1.33

13 Stigmasterol C29H48O 412.37 1 1 529.89 0.62
14 quercetin 3-O-β-D-

glucopyranosyl-(1->2)-
rhamnopyranoside

C27H30O16 610.15 16 10 533.87 0.88

15 24-ethyl-cholesta-5,22E-dien-
3β-O-β-D-glucopyranosyle

C37H62O6 602.45 6 4 703.47 0.47

16 digalactosyldiacylglycerol C49H88O15 916.61 15 7 972.05 0.16

17 Cyclohaxen 1,4,5-triol-3-one-1-
Carboxylic acid

C7H10O6 190.05 6 4 177.83 -0.77

18 [(2S,3S,4R,8E)-2N-[(2’)-2’-
hydroxylpentaeicosanoyl]-8(E)-

tetraeicosanoyl-1, 3, 4-triol]

C49H97NO5 779.74 5 5 935.92 -0.97

19 (2S,3R,4E,8E,2’R)-1-O-β-D-
glucopyranosyl-2- (2-

hydroxypalmitoyl)-amino-4,8-
octadecadien-1,3-diol

C26H49NO9 519.34 10 8 528.72 -0.33

20 5,4’-dihydroxy-7-
methoxyflavone-6-C – (2’’-O-α 

-L-rhamnopyranosyl)-β-D-
glucopyranoside

C28H32O15 608.17 15 9 536.36 0.90

21 5,7,3’ ,4’ -tetrahydroxyflavone-
6-C-(2’’-O-α-L-

rhamnopyranosyl)-β-D-
glucopyranoside

C27H30O16 610.15 16 11 529.09 0.81

22 Cassiaoccidentalin A C26H26O15 578.13 15 9 506.04 0.94

MF: Molecular formula, MW: Molecular weight, NHBA- Number of Hydrogen Bond Donor, NHBD- Number of 
Hydrogen Bond Acceptor, DLS- Drug likeness Score
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Table S2. Toxicity analysis of selected phytochemicals. 

Phytocompounds Hepatotoxicity Carcinogenicity Mutagenicity Cytotoxicity

Stigmasterol Inactive Inactive Inactive Inactive
24-ethyl-cholesta-5,22E-

dien-3β-O-β-D-
glucopyranosyle

Inactive Inactive Inactive Inactive

5,4’-dihydroxy-7-
methoxyflavone-6-C –(2’’-
O-α -L-rhamnopyranosyl)-

β-D-glucopyranoside

Inactive Inactive Inactive Inactive

quercetin 3-O-β-D-
glucopyranosyl-(1->2)-

rhamnopyranoside

Inactive Inactive Inactive Inactive

5,7,3’ ,4’ -
tetrahydroxyflavone-6-C-

(2’’-O-α-L-
rhamnopyranosyl)-β-D-

glucopyranoside

Inactive Inactive Inactive Inactive

Cassiaoccidentalin A Inactive Inactive Inactive Inactive



Table S3. Binding free energy components for the quercetin 3-O-β-D-glucopyranosyl-(1->2)-
rhamnopyranosidecomplexed with 4QAF and 7JII proteins calculated by MM-GBSA.

Energies (kcal/mol) 4QAF+ quercetin 3-O-β-
D-glucopyranosyl-(1-

>2)-rhamnopyranoside

7JII+ quercetin 3-O-β-D-
glucopyranosyl-(1->2)-

rhamnopyranoside

ΔGbind -76.04±2.63 -85.26±2.99

ΔGbindLipo -23.96±1.03 -31.50±3.1

ΔGbindvdW -51.10±2.0 -70.63±2.63

ΔGbindCoulomb -8.12±1.99 -43.66±2.88

ΔGbindHbond -0.41±0.22 -1.87±0.5

ΔGbindSolvGB 16.5±1.09 60.54±2.8
ΔGbindCovalent 1.56±1.2 4.22±1.07



Figure S1. Venn Diagram of Cervical cancer genes and genes interacted by phytochemicals of Drymaria cordata.
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Figure S2. a: Protein-protein interaction (visualized in a: STRING and b: Cytoscape after analysis) of the phytochemicals-triggered proteins. Node color; 

colored nodes: query proteins and first shell of interactors,  filled nodes: some 3D structure is known or predicted, Known Interactions; from curated 
databases, experimentally determined, Predicted Interactions; gene neighbourhood, gene fusions, gene co-occurrence & Others; 

 text mining,  co-expression,  protein homology.





Figure S3. Score analysis of each protein for different protein nodes. ASPL: average short path length, BeCe: Betweenness Centrality, ClCo: clustering coefficient, 

ClCe: closeness centrality, ECC: eccentricity, S: stress, D: Degree, NC: neighbourhood connectivity, NU: Number of Undirected Edges, TC: Topological 

Coefficient, EC: Edge count, ID: In degree, OD: Outdegree, RL: Radiality.





Figure S4. Gene ontology analysis of hub genes for cellular components, molecular function, and biological process. The gene ontology terms were evaluated at 5 

percent false discovery rate stringency for Homo sapiens.



Figure S5. KEGG pathway analysis of Hub genes marked in red color



Figure S6. Interaction representation of the disease–gene association. The interaction was evaluated at a 5 % false discovery rate stringency for Homo sapiens 

against a whole genome statistical background run.



Figure S7. The distribution of protein-co-crystallized ligands and the protein-quercetin 3-O-β-D-glucopyranosyl-(1->2)-
rhamnopyranoside complex forms secondary structural elements by residue index across the protein structure. The graph illustrates the 
distribution of SSE based on the index of each residue within the protein’s structure. The α-helices are indicated by red color, β-
strands are indicated by blue color, and the loop regions are indicated by white.





Figure S8. Evolution of secondary structure over the 100 ns simulation time and participation of different residues in the secondary 
structure. Alpha helices are indicated by red color, β-strands are indicated by light blue color, and the loop regions are indicated by 
white color in protein-co-crystallized ligand complexes and complexes with quercetin 3-O-β-D-glucopyranosyl-(1->2)-
rhamnopyranoside.



 
Figure S9. Ligand property analysis of VEGF with (A) co-crystallized ligand and (B) quercetin 3-O-β-D-glucopyranosyl-(1->2)-
rhamnopyranoside, HRAS with (C) co-crystallized ligand and (D) quercetin 3-O-β-D-glucopyranosyl-(1->2)-rhamnopyranoside for 
100 ns of molecular dynamics simulation time. RMSD: Root mean square deviation of a ligand concerning the reference conformation 
(typically the first frame is used as the reference and is regarded as time t = 0). rGyr: Measures the 'extendedness' of a ligand and is 



equivalent to its principal moment of inertia. intraHB: Number of internal hydrogen bonds within a ligand molecule. MolSA: 
Molecular surface calculation with a 1.4 Å probe radius. This value is equivalent to a van der Waals surface area. SASA: Surface area 
of a molecule accessible by a water molecule. PSA: Solvent-accessible surface area in a molecule contributed only by oxygen and 
nitrogen atoms.



Figure S10. 2D interaction plot from post dynamics trajectories of(A) VEGF+Co-crystallized ligand (B) VEGF+quercetin 3-O-β-D-glucopyranosyl-(1->2)-

rhamnopyranoside and (C) HRAS+Co-crystallized ligand (D) HRAS+quercetin 3-O-β-D-glucopyranosyl-(1->2)-rhamnopyranoside. The diagrams illustrates the 

intricate interactions between ligand atoms and protein residues. Only interactions occurring for over 30.0% of the simulation duration within the chosen trajectory 

(0–100 ns) are depicted.
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Figure S11. Time series snapshots of MD trajectories to analyze the pose of (C) 4QAF+quercetin 3-O-β-D-glucopyranosyl-(1->2)-rhamnopyranoside and (D) 

7JII+quercetin 3-O-β-D-glucopyranosyl-(1->2)-rhamnopyranoside conformational deviation throughout 100 ns time.


