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Abstract: (Minimum 250 words Maximum 450 words) 
Cancer stem cells (CSCs) are rare population of cells that reside in tumour and prime cancer pathogenesis. Although chemotherapy induces tumour regression; recurrence and metastasis have been evidenced in multiple cancers. Poor prognosis and multidrug-resistance are led by CSCs. Dysregulation of Wnt and Hedgehog signaling pathways and aberrant activation of β-catenin effector and smoothened (SMO) transducer were reported in CSC survival. Thus, targeting CSCs through signaling pathways would be a better treatment strategy. We previously reported that four compounds isolated from a Sri Lankan endemic plant; Garcinia zeylanica suppressed the proliferation of breast CSCs. However, their molecular targets have not been studied. Therefore, this study predicts and investigates the targets of these compounds in Wnt and Hedgehog pathways in-silico.

Structures of the compound’s were drawn in ADM/ChemSketch and optimized with Avogadro software. The β-catenin and SMO proteins were prepared by extracting the chain-A using UCSF Chimera 1.8.1. Side chains were replaced using DOCKPrep protocol and the ligands were docked with the proteins in AutoDock Vina. Binding pose was analyzed using AutoDock Vina, VEGA-ZZ, Pymol and protein-ligand interaction profiler. Best hits were screened for drug-likeness and ADME-Tox properties using FAFDrugs4 and admetSAR servers.
In-silico data indicated that nigrolineaxanthone-E, garcinol and 14-deoxygarcinol hit with desirable scores for β-catenin (binding energy: −6.6, −5.9 and −6.0 kcal/mol, respectively). Hotspot-A of β-catenin effector forms high affinity interactions with TCF4 factor at Lys435, Arg469, Lys508, Arg515, and Glu571 and provide sufficiently large and deep enough binding pocket for small molecules. Among the residues of β-catenin that interact with Tcf4; Lys435 and Arg469 were blocked by nigrolineaxanthone-I and garcinol by forming hydrogen-bonds. However, Arg515 was blocked only by 14-deoxygarcinol, which was also blocking Arg469. Meanwhile, gerontoxanthone-I blocked SMO at Asp219 and Asp384 with required binding energy (−6.8 kcal/mol), where Asn219, Asp384, Lys394, Arg400, Asp473, and Glu518 are the major interaction points. Drug-likeness analysis of the compounds also satisfied the Egan’s model and Veber’s rule.
These four lead compounds can be suitably improved to produce promising agents targeting CSCs.
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Figure 1: Analysis of molecular docking and drug-likeness of four compounds isolated from Garcinia zeylanica bark. Nigrolineaxanthone-E (i), garcinol (ii) and 14-
deoxygarcinol (iii) docked with Hotspot-A of B-catenin in Wnt signaling pathway and gerontoxanthone-I (iv) docked with SMO receptor in Hedgehog signaling pathway were
illustrated in A and B. Properties of drug-likeness and toxicity of the compounds were tabulated in C and D.
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