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Introduction to the problem S.No. Name of Libraries No. of 
Compounds

1 AfroDb Natural Products 1008

2 AnalytiCon Discovery NP 20000

3 Herbal Ingredients In-Vivo Metabolism 1465

4 Herbal Ingredients Targets 9862

5 IBScreen NP 68000

6 Indofine Natural Products 20000

7 Nubbe Natural Products 2147

8 Specs Natural Products 800

9 TCM Database @ Taiwan 20000

10 NPACT Database 1574

Total 144356
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ZINC ID Compound Name Human FFAR2
ZINC00968029  Darwinol -6.6

ZINC02040990  Beta-terpineol -6.5

ZINC95099135  7-hydroxycamphene -6.1

ZINC01597139  (±)-Carvomenthol -6.1

ZINC00157548 Norpseudoephedrine hydrochloride -6

ZINC00403588  Synephrine -6

ZINC00388198  Octopamine hydrochloride -5.8

ZINC02034811 3-Pinanone -5.8

ZINC00968099  Borneol -5.8

ZINC00074836  Ephedrine -5.7

ZINC00967571 (+)-Fenchone -5.7

ZINC01081099 FENCHOL -5.5

ZINC03581377 L-Leucinamide hydrochloride -5.4

ZINC00895132 Butyrate -4.3

PubChem CID:175 Acetate -3

ZINC118616157 CATPB -9.8

Vina score and LigPlot 
generation

Manual procedure
Number of ligands 16
Number of conformations/ligand is 

= 16 * 9 (docked vina conformations) 

= 144 conformations

To generate LigPlot of 144 
conformations

= 144 * 2 minutes/conformation
= 288 minutes
= ~5 Hours

Our solution:
20 - 30 minutes
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VinaLigGen - AutoDock Vina results to LigPlot Generation

● A program that extracts hydrogen, hydrophobic interactions and generates 
postscripts/png of these interactions for better analysis.

● The tool takes the docked protein-ligand complex (_out.pdbqt files) along 
with the macromolecule (.pdb) file.

● Before extracting interaction data, It shortlists docked complexes based on 
the given molecule IDs.

● This tool does not require any pre-processing of the complexes.

● The output of this tool is a .zip file which consists of,
○ An excel sheet which has the hydrogen and hydrophobic bond data.

○ A folder ‘Target Files’, Which has the files that were considered for generating the above.

○ Another folder ‘LigPlot’, Which has the postscript, and bond interactions data files.
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VinaLigGen - AutoDock Vina results to LigPlot Generation
● The docked complexes used as input files can be of the following 3 types,

○ Type 1: The Molecule ID is in the file name itself.
○ Type 2: The Molecule ID is inside the file.
○ Type 3: This one is very similar to Type 2, But the only difference is that the molecule
○ file is inside a folder and the molecule ID is inside the file. As per this example, the molecule i.e 'out.pdbqt' is 
placed inside. Example: 'KUS-LIB1_ligand_001' and the molecule ID is inside out.pdbqt
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VinaLigGen - AutoDock Vina results to LigPlot Generation
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VinaLigGen - AutoDock Vina results to LigPlot Generation
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VinaLigGen - AutoDock Vina results to LigPlot Generation
Significance of hydrogen bonding and hydrophobic interactions

Molecular Recognition: Hydrogen bonds enable specific 
interactions between ligands and receptors.
Binding Affinity: They contribute to strong non-covalent 
bonding and higher binding affinities.
Binding Orientation: Hydrogen bonds guide ligands into 
the correct binding position.
Binding Specificity: They help discriminate between 
similar ligands based on bonding patterns.
Scoring Functions: Docking algorithms use hydrogen 
bond data in scoring ligand-receptor complexes.
Drug Design: Hydrogen bonds inform the optimization of 
ligand structures for binding.
Biological Function: Hydrogen bonds are crucial in 
various biological processes.
Virtual Screening: Hydrogen bond predictions aid in 
screening potential drug candidates.

Complementarity: Hydrophobic interactions 
contribute to the complementarity between 
ligands and receptors.
Binding Affinity: They play a crucial role in 
stabilizing ligand-receptor complexes.
Nonpolar Regions: Hydrophobic groups on 
ligands and receptors interact favorably in 
nonpolar environments.
Core Binding: Hydrophobic interactions often 
form the core of protein-ligand complexes.
Specificity: They aid in discriminating between 
ligands with different hydrophobic properties.
Binding Strength: Hydrophobic interactions can 
significantly enhance the overall binding strength.
Structural Stability: They contribute to the 
structural stability of ligand-receptor complexes. 9



VinaLigGen - AutoDock Vina results to LigPlot Generation
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VinaLigGen - AutoDock Vina results to LigPlot Generation
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VinaLigGen - AutoDock Vina results to LigPlot Generation
SI. 

No.

Compounds H-Bonding 

Residues

Human_FFAR2

Probability as Agonist

 Ser86, Tyr90, His140, 

Ile145, Val179, Arg180, 

Leu183, Tyr238, His242, 

Arg255

1 175
 (Acetate) His242, Tyr238 Potential Agonist

2 ZINC0038819
8 (Octopamine 
hydrocholride)

Leu183, Tyr238, 
His242, Asn239, 
Gln148, Cys164, 
Glu166, Ser86, 
Glu68, Thr85,

70%

3 ZINC0108109
9 (Fenchol)

Glu166, Ser86, 
His242, Gln148, 

Tyr238
50%
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