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Figure S1. Schedule of the long-term exposures of 24, 48 and 72 h. 

 

 

Figure S2. Schedule of the metronomic treatment. The cells were subjected to a short and/or repeated exposure of 2 h 
followed by a recovery time of 72 h. 

 



 
Figure S3. Effect of the natural sesquiterpenes β-caryophyllene and β-caryophyllene oxide (50 µM) in combination with 
the anticancer drug cisplatin (0.3-10 µM corresponding to 0.1-3 µg/mL) in HepG2 cells after 24 (a) and 72 h (b) exposure. 
After 24 h exposure, cisplatin induced early signs of cytotoxicity (about 20% inhibition of cell viability) at the highest 
concentration tested, whereas biologically significant cytotoxic effects were registered after a long-term exposure of 72 h, 
achieving a maximum 90% inhibition of cell viability at the highest tested concentration. The combination of cisplatin with 
the caryophyllene sesquiterpenes did not increase the anticancer drug cytotoxicity in all the experimental conditions. 
 

 

Figure S4. Contribution energy of each amino acid to the binding energy of verapamil in kJ/moL. 

 

 

 

 

  



 

Figure S5. 2D-map of verapamil in the binding site of P-gp representing interactive amino acids and types of interactions.  

 

 



  

Figure S6. RMSD (Root-mean-square deviation) curve of the protein during 1 ns dynamic simulation. 

 

 

 

  



Table S1. Contribution energy values per the most important residues in kJ/mol for the sesquiterpenes β-caryophyllene 
and β-caryophyllene oxide and for the standard control verapamil (only residues with high favoured/unfavoured energy 
values are presented). 

Residue β-Caryophyllene  β-Caryophyllene oxide  Verapamil 

Glu223 +2.2 +2.2 +16.3 

Leu225 -5.0 -3.9 -2.2 

Ala226 +1.3 +1.3 ---- 

Ile228 -3.2 -1.8 -2.6 

Val231 -3.5 -3.3 -4.1 

Phe234 ----- ----- -1.4 

Gly236 ----- ----- -1.1 

Gln237 ----- +1.4 +1.3 

Lys238 ----- ----- -2.2 

Leu241 ----- -1.9 -9.1 

Arg243 ---- ----- -1.5 

Tyr244 ----- ----- -5.9 

Leu248 ----- ----- -2.5 

Lys372 +2.6 ----- ---- 

Tyr757 ---- ----- -1.2 

Phe760 -2.6 -3.3 -7.2 

Arg761 ---- +1.0 +1.5 

Met763 ----- ----- -1.0 
Leu764 -3.4 -2.3 -5.2 
Trp770 -1.5 ----- ----- 
Phe771 -1.5 -1.6 ----- 
Thr777 ----- +1.2 ----- 
Thr778 ----- -1.7 ----- 
Leu781 -2.2 -2.5 ----- 
Phe1090 ----- ----- -6.3 
Glu1096 ----- ----- +1.6 

 

 

 


