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Figure S1. ZB1854 - A2A AR (apo form) recognition pathways, obtained from five SuMD simulation replicas. 

Replica 1 is red color coded; replica 2 is blue color coded; replica 3 is green color coded; replica 4 is orange 

color coded; replica 5 is black color coded. 



 

Figure S2. ZB1854 - A2A AR (apo form) recognition energy landscapes for the five SuMD replicas performed. 

On the x axis is reported the ligand distance from the orthosteric site, while the y axis shows the 

intermolecular interaction extracted from the force field (computed every 10 ps of simulation). (A) Replica 1; 

(B) replica 2 (S1 meta-stable state, S2 unfavorable state, S3 pseudo-orthosteric state); (C) replica 3; (D) replica 

4; (E) replica 5. 



 

Figure S3. Compound ZB1854 at the end of SuMD replica 5 (on A2A AR apo form). The fragment 

electrostatically interacts with H264 (EL3) and makes hydrophobic contacts with F168 (EL2).  

 

 

Figure S4. Caffeine - A2A AR recognition pathways obtained from five SuMD simulation replicas. Replica 1 is 

red color coded; replica 2 is blue color coded; replica 3 is green color coded; replica 4 is orange color coded; 

replica 5 is black color coded. 

 

 



 

Figure S5. Caffeine - A2A AR (apo form) recognition energy landscapes for the five SuMD replicas performed. 

On the x axis is reported the ligand distance from the orthosteric site, while the y axis shows the 

intermolecular interaction extracted from the force field (computed every 10 ps of simulation). (A) Replica 1; 

(B) replica 2; (C) replica 3; (D) replica 4; (E) replica 5. 

 



 

Figure S6. ZB1854 - A2A AR (holo form) recognition energy landscapes for the five SuMD replicas performed. 

On the x axis is reported the ligand distance from the orthosteric site, while the y axis shows the 

intermolecular interaction extracted from the force field (computed every 10 ps of simulation). (A) Replica 1; 

(B) replica 2; (C) replica 3; (D) replica 4; (E) replica 5. 

 



 

Figure S7. NECA - A2A AR (holo form) orthosteric interactions during SuMD and unsupervised MD 

simulations of ZB1854. Red lines indicate the end of the supervision algorithm. (A) Replica 1; (B) replica 2; (C) 

replica 3; (D) replica 4; (E) replica 5. 



 

Figure S8. ZB268 - A2A AR recognition energy landscapes for the five SuMD replicas performed. On the x axis 

is reported the ligand distance from the orthosteric site, while the y axis shows the intermolecular interaction 

extracted from the force field (computed every 10 ps of simulation). (A) Replica 1; (B) replica 2; (C) replica 3; 

(D) replica 4; (E) replica 5. 



 
 

Figure S9. NECA - A2A AR orthosteric interactions during SUMD and unsupervised MD simulations of 

ZB268. Red lines indicate the end of the supervision algorithm. (A) Replica 1; (B) replica 2; (C) replica 3; (D) 

replica 4; (E) replica 5. 

 

 
 

Figure S10. Stability of the salt bridge between H264 and E169 according to metadynamics simulations (see 

Methods section for details). Red line: A2A AR holo form (complex with NECA); green line: A2A AR holo form 

with NECA + ZB268 from SuMD replica 5.  


