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• Cancer and microbial infections, encompassing fungal 
infections such as Candida and bacterial infections, 
constitute significant global health threats with 
considerable public health impact (1). 

• Cannabinoids 2 Receptor (CB2R) ligands represent a diverse 
class of medications, including agonists, antagonists, and 
inverse agonists, with limited studies on their indications 
(2).

• The study aims to investigate the CB2R agonist (CB65) and 
inverse agonist (JTE907) for various applications, including 
anticancer, antibacterial, antifungal, and anti-Candida 
effects, using in vitro and in silico approaches.

Figure.1: Experimental protocol.

- In Vitro Studies -

Figure.2: Cytotoxic activity of 

JTE907 and CB65 on triple-negative 

breast cancer cell line (MDA-MB231) 

and colon cancer cell line (HCT-116) 

treated for 48 hrs.

A) Anticancer Testing 

B) Antimicrobial Testing 

Figure.3 : Summary of anti-

fungal activity represented as 

fungal growth diameter of CB2R 

ligands (JTE907 and CB65) 

against filamentous fungi 

(Alternaria sp., S. sclerotiorum, F. 

equiseti). Tebuconazole (positive 

antifungal agent) at 10 ppm 

resulted in zero growth of all 

tested fungal species.

- In Silico Studies -
A) Homology Model 
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Figure.4: Homology model of 

CB2R. The surface model 

illustrates the overall shape

and surface characteristics of the 

binding site, highlighting the 

interaction regions.

B) Docking

Figure.5: Binding Model of 

native ligand with CB2R. The 

binding model shows the 

detailed interactions between 

the native ligand within the 

CB2R binding site.

Figure.6: Binding Model of 

(CB65) with CB2R. The binding 

model shows the detailed 

interactions between CB65 and 

the key residues within the 

CB2R binding site. 

Figure.7: Binding Model of 

(JTE907) with CB2R. The 

binding model shows the 

detailed interactions between 

JTE 907 and the key residues 

within the CB2R binding site. 

Table.1: Docking scores of JTE907 , CB65, and native ligand with CB2R. The binding affinity was 

calculated with the Maestro software, indicating the potential strength and stability of the interaction 

between JTE907 , CB65 , and CB2R.

• Synthetic Cannabinoids (JTE907 and CB65) demonstrate potent 
cytotoxic activity against triple-negative breast cancer and colon 
cancer cell lines and significant antimicrobial activity against 
filamentous fungi. However, both CB2R ligands showed no anti 
microbial activity against Gram-negative bacteria (Escherichia coli 
and Klebsiella pneumoniae), Gram-positive bacteria 
(Staphylococcus aureus ) and Candida species. Molecular docking 
studies with CB2R showed strong binding affinities for both 
agents , with involving key interactions with amino acids PHE87 
and, TRP258. These results suggest that JTE907 and CB65 has 
promising lead molecule with potent anticancer and antifungal 
properties that warrants further investigation.
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