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Abstract: Ligand and structure-based computational screening tools were carried 
out to identify flavonoids with potential anticancer activity. Kushenol E, a flavonoid 
with proven anticancer activity and, at the same time, an inhibitor of the allosteric 
site of the enzyme indoleamine 2,3-dioxygenase-1 (IDO1), was used as the 
reference compound. Molecular docking and molecular dynamics simulations were 
performed for the screened flavonoids, which showed anticancer activity. Two of 
these flavonoids were identified as potential inhibitors of IDO1. Molecular 
dynamics simulations were also used to assess the conformational profile of IDO1.
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Introduction
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Principais tipos de tratamentos disponíveis para o tratamento do câncer. Adaptado de: https://ebismedical.com/cancer-treatments/

https://ebismedical.com/cancer-treatments/
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Kyrurenine pathway
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Indoleamine 2,3-dioxygenase-1
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• Allosteric site elucidation by 

molecular docking and main residues 

(Pro182 e Phe185)

• Flavonoid from Sophora flavescens K.

• Kushenol E

Sophora flavescens K. 

Inhibitory effects of flavonoids isolated from

Sophora flavescens on indoleamine 2,3-

dioxygenase 1 activity

Allosteric siteKushenol E

Kwon M, Ko SK, Jang M, et al. Inhibitory effects of flavonoids isolated from Sophora flavescens on indoleamine 2,3-dioxygenase 1 activity. J
Enzyme Inhib Med Chem. 2019;34(1):1481-1488. doi:10.1080/14756366.2019.1640218



Computer aided drug design
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Results
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NPs
Affinity 

(kcal/mol) NPs
Affinity 

(kcal/mol)

chamuvaritin -7,9 Kushenol C -6,5

chamaejasmin B -7,9 butin -6,5

dichamanetin -7,8 strobopinin -6,4

chamaejasmin -7,7 rhamnocitrin -6,4

neochamaejasmin A -7,6 7-benzyloxycoumarin -6,3

obovatin -7,5 naringenin -6,3

isochamanetin -7,5 uvaretin -6,2

B-naphthoflavone -6,9 pinocembrin -6,1

pinobanksin -6,9 genkwanin -6,1

techtochrysin -6,8 glabranin -6

sophoraflavanone B -6,7 7-hydroxyflavanone -6

strobopinin 

methylether -6,7 apigenin diethylether -6

diuvaretin -6,6 2-hydroxyflavanone -6

izalpinin -6,6 asebogenin -5,9

Kushenol E -6,6

13



Chamaejasmin B

Stellera chamaejasme L
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Dichamanetin

Piper sarmentosum Roxb.

Xylopia pierrei (Hance) Kuntze

Uvaria chamae P.Beauv.
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Isochamanetin

Sphaeranthus amaranthoides Burm.f
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Uvaria chamae P.Beauv.

Xylopia pierrei (Hance) Kuntze



steppogenin

dichamanetin

chamaejasmin B isochamanetin

Kushenol E
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chamaejasmin B
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dichamanetin
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Radii of gyration
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RMSD
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RMSF

• EF loop (Gly278 -
His287) 

• JK loop (Pro361 –
Thr-378)
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Hydrogen bonds
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Free energy calculations MM-PBSA

∆𝐺𝑏𝑖𝑛𝑑 = 〈𝐺𝐶𝑂𝑀〉−〈𝐺𝑅𝐸𝐶〉−〈𝐺𝐿𝐼𝐺〉
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Free energy calculations
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Energy contribution per residue
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Conclusion

• Identification of Natural Products that Interact with the allosteric Site
• Dichamanetin, isochamanetin and Kushenol E within the same flavonoid class
• Future work is needed to verify its biological diligence

Dichamanetin Kushenol E
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