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AFB1 = aflatoxin B1 
chl a 2 = folded chlorophyll a. 
chl a 1-α-E-AFB1 = AFB1 coordinated to unfolded chlorophyll a. 
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chl a 2-AFB1c = an intermolecular hydrogen bond between AFB1 and chlorophyll a. 
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Figure S3. HOMO (eV), LUMO (eV) and the inter-frontier molecular orbital energy gaps of the target molecules. 

 

 
Figure S4. Optimized geometry: a) chl a 1-α-D-AFB1, b) chl a 1-α-E-AFB1, c) chl a 1--D-AFB1, and d) chl a 
1--E-AFB1. 



 
Figure S5. Optimized geometry: a) chl a 2-α-D-AFB1, b) chl a 2-α-E-AFB1, c) chl a 2--E-AFB1, and d) chl a 
2--D-AFB1. 

 
Figure S6. Optimized geometry of a) chl a 1-E-2AFB1, and b) chl a 1-D-2AFB1. 



 
Figure S7. Optimized geometry of a) chl a 2-E-2AFB1, and b) chl a 2-D-2AFB1. 

 
Figure S8. a) RMSD, and b) radius of gyration of chl a 2, obtained by MD simulation. 

 
 
 
 



Table S1. Natural atomic charges (e–) for chl a 1, chl a 2, AFB1 and their complexes. 
 Mg2+ N1 N2 N3 N4 O* C* 
chl a 2 1.762 -0.796 -0.745 -0.770 -0.726   
chl a 1 1.758 -0.792 -0.744 -0.769 -0.725   
chl a 1-α-D-AFB1 1.759 -0.763 -0.708 -0.730 -0.693 -0.697 0.873 
chl a 1-α-E-AFB1 1.760 -0.698 -0.760 -0.706 -0.734 -0.695 0.646 
chl a 1--E-AFB1 1.758 -0.767 -0.716 -0.744 -0.691 -0.695 0.641 
chl a 1--D-AFB1 1.757 -0.763 -0.712 -0.745 -0.694 -0.699 0.868 
chl a 2-α-D-AFB1 1.760 -0.763 -0.723 -0.737 -0.690 -0.686 0.877 
chl a 2-α-E-AFB1 1.765 -0.746 -0.721 -0.742 -0.695 -0.687 0.648 
chl a 2--E-AFB1 1.766 -0.779 -0.718 -0.755 -0.704 -0.697 0.643 
chl a 2--D-AFB1 1.762 -0.768 -0.715 -0.747 -0.691 -0.691 0.870 
chl a 1-D-2AFB1 1.753 -0.763 -0.713 -0.727 -0.672 -0.664 0.869 
      -0.612 0.853 
chl a 1-E-2AFB1 1.753 -0.751 -0.723 -0.737 -0.662 -0.650 0.638 
      -0.622 0.624 
chl a 2-D-2AFB1 1.749 -0.737 -0.693 -0.711 -0.669 -0.631 0.866 
      -0.640 0.865 
chl a 2-E-2AFB1 1.756 -0.737 -0.703 -0.726 -0.673 -0.643 0.638 
      -0.644 0.642 
    E D 
    O C O C 
AFB1       -0.534 0.588 -0.533 0.825 

E= specific oxygen atom of carbonyl group on ring E, D = specific oxygen atom of lactone group on ring D, O* 
and C*= atoms of AFB1 when have coordinated to the Mg2+ ion. 

 

Table S2. Interaction energy, in kcal/mol, of complexes chl a 1-AFB1, and chl a 2-AFB1 in the gas phase. 

Molecule 
Interaction 

energy 
Energy differences between 

chlorophylls 
Energy difference considering 

carbonylic interaction 
kcal/mol 

chl a 1-α-D-AFB1 -32.1 4.3 3.6 
chl a 1-α-E-AFB1 -36.4 0.0 0.0 
chl a 1--E-AFB1 -35.5 0.9 0.9 
chl a 1--D-AFB1 -35.7 0.7 0.0 
chl a 2-α-D-AFB1 -33.3 5.9 0.0 
chl a 2-α-E-AFB1 -36.5 2.7 2.7 
chl a 2--E-AFB1 -39.2 0.0 0.0 
chl a 2--D-AFB1 -32.8 6.4 0.4 
chl a 1-AFB1a 
chl a 1-AFB1b 

-17.0 
-15.6   

chl a 2-AFB1c -29.6   
chl a 2-AFB1d -20.4   
chl a 1-E-2AFB1 -60.0 2.2 20.1 
chl a 1-D-2AFB1 -62.3 0.0 11.2 
chl a 2-E-2AFB1 -64.8 0.0 0.0 
chl a 2-D-2AFB1 -58.0 6.7 0.0 

a and b = three hydrogen bond interactions, c = one hydrogen bond interaction, d = two hydrogen bond 
interactions. 

 

 

Table S3. Interaction energy, in kcal/mol, of complexes chl a 1-2AFB1, and chl a 2-2AFB1 in water as solvent. 



Chemical system Interaction energy 

Energy differences between 
chlorophylls 

 
kcal/mol 

Energy difference considering 
carbonylic interaction 

 
kcal/mol 

chl a 1-α-D-AFB1 -22.6 3.9 3.8 
chl a 1-α-E-AFB1 -26.5 0.0 0.0 
chl a 1--E-AFB1 -23.6 2.9 2.9 
chl a 1--D-AFB1 -26.4 0.1 0.0 
chl a 2-α-D-AFB1 -23.4 4.5 3.3 
chl a 2-α-E-AFB1 -27.6 0.3 0.3 
chl a 2--E-AFB1 -27.9 0.0 0.0 
chl a 2--D-AFB1 -26.6 1.3 0.0 
chl a 1-AFB1a 
chl a 1-AFB1b 

-10.3 
-11.2   

chl a 2-AFB1c -23.0   
chl a 2-AFB1d -14.4   
chl a 1-E-2AFB1 -45.9 3.1 13.1 
chl a 1-D-2AFB1 -49.0 0.0 8.7 
chl a 2-E-2AFB1 -47.6 0.0 0.0 
chl a 2-D-2AFB1 -46.3 1.3 0.0 

a and b = three hydrogen bond interactions, c = one hydrogen bond interaction, d = two hydrogen bond 
interactions. 

 
 



Table S4. Cartesian coordinate  
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