
Investigating the binding affinity between the A2AR receptor and its ligand to produce 

potential treatment for Parkinson’s disease through computational molecular docking
Tan Nguyen, Bryce Hickam

Department of Chemical Engineering, Scott Cushing
Caltech Mentorship Program

Methods

Discussion continued

References

Results 

Acknowledgement &Contact information

Introduction

Conclusion

Discussion
Human adenosine A2A receptor: Molecular mechanism of ligand binding and activation. (n.d.). 

PubMed Central (PMC). https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5736361/

RCSB Protein Data Bank. (n.d.). RCSB PDB - 5UIG: Crystal structure of adenosine A2A receptor 

bound to a novel triazole-carboximidamide antagonist. RCSB 

PDB:. https://www.rcsb.org/structure/5UIG.

PubChem. (n.d.). MK2a inhibitor. https://pubchem.ncbi.nlm.nih.gov/compound/11382492

CB-dock: A web server for cavity detection-guided protein–ligand blind docking. (n.d.). PubMed 

Central (PMC). https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7471403/

Molecular docking is an advanced technique allowing researchers and scientists 

to get a better understanding of molecular dynamics among drug molecules to 

support drug design. In this experiment, it studies how adenosine A2AR 

receptor, which is linked to Parkinson and Alzheimer’s diseases, and its 

antagonist- Compound 1 can bind to one another at a preferred orientation using 

CB-Dock, showing potential improvements for neurodegenerative diseases.

I would like to thank mentor Bryce Hickam for the amazing 

guidance and mentorship during the program and Dr. Scott 

Cushing for the opportunity. 

AutoDock and CB-Dock are user-friendly software that help 

identify binding sites, calculate the center and the associated 

sites, and perform docking. Scoring function will be used to 

support the calculation.

Figure 3 : Visualization of the 3D structure of A2AR 

receptor protein 5UIG and ligand Cmpd-1 docked 

together.

Data and files extracted and supported by PubChem and 

Protein Data Bank

FIGURE 4 and 5: CAD images of protein-ligand binding and specific 

residues

FIGURE 6 and 7: Chart and Table with Vina Score data and relationship 

between one binding affinity value and its stability

• Advanced simulations like CB-Dock, Auto dock make it 

possible for pharmacists and manufacturers to conduct  

experimentations to determine a potential drug candidate 

can dock and activate a target protein. There are still some 

computational limitations and drawbacks. 

• The major obstacle: lack of  reproducibility. Regardless, 

Cmpd-1 is valuable in facilitating a novel protein-

antagonist compound that is valuable to anti-Parkinson 

disease medications.

• In actuality, these macromolecules are moving 

around in a dynamic, highly electrostatic 

environment

• The protein also fluctuates and the ligand is 

meant to interact with some conformations but 

not others leading to misrepresentation of the 

accurate conformation.

• In this experiment, they are knowledge-based 

and dictated by the statistical observations of 

intermolecular contacts and rooted in 

assumptions. 

• This method is unable to validate the diverse and 

complex docking orientations between two 

molecules. There are a lot of simplifications. 

• Compound 1 has the best binding affinity to the protein 5UIG 

at the cavity pocket with the Vina Score of -10.2 out of 5 

dockings. It has the lowest and most negative value.

• The result applies to the idea that the lower the binding energy 

values are, the more stable the complex is.

FIGURE 1 and 2: Computerized structures of 5UIG and Cmpd-1 respectively using PyMol
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