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SUPPORTING INFORMATION 

Table S1. Names, types atoms, masses and charges of atoms used in the simulation of 

Hoechst 33342 by AMBER-f99SB-ILDN force field. 

Nr Type   Atom Charge  Mass 

1  h1  H1   0.057031  1.00800  

2  c3  C1   -0.07282   12.0100 

3  h1  H2   0.057031  1.00800  

4  h1  H3   0.057031  1.00800  

5  n3  N1   -0.25248   14.0100 

6  c3  C2   -0.08494   12.0100 

7  h1  H4   0.078889  1.00800  

8  h1  H5   0.078889  1.00800  

9  c3  C3   -0.09717   12.0100 

10  h1    H6   0.094148  1.00800  

11  h1    H7   0.094148  1.00800  

12  nh    N2   -0.16525   14.0100 

13  c3    C4   -0.09717   12.0100 

14  h1    H8   0.094148  1.00800  

15  h1    H9   0.094148  1.00800  

16  c3    C5   -0.08494   12.0100 

17  h1    H10  0.078889   1.00800 

18  h1    H11  0.078889   1.00800 

19  ca    C6   0.055009  12.01000 

20  ca    C7   -0.06567   12.0100 

21  ha    H12  0.088317   1.00800 

22  ca    C8  -0.288207   12.0100 

23  ha    H13  0.158276   1.00800 

24  ca    C9  0.310627   12.01000 

25  ca    C10  -0.29439   12.0100 

26  ha    H14  0.167321  1.00800  

27  ca    C11  0.080638  12.01000 

28  na    N3  -0.345553  14.01000 

29  hn    H15  0.306297  1.00800  

30  cc    C12  0.355692  12.01000 

31  nd    N4  -0.521200  14.01000 

32  ca    C13  -0.04935   12.0100 

33  ca    C14  -0.06837   12.0100 

34  ha    H16  0.101583  1.00800  

35  ca    C15  -0.29154   12.0100 

36  ha    H17  0.147214  1.00800  
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Table S2. Names, types, masses and charges of atoms used in the simulation of Hoechst 

34580 by AMBER-f99SB-ILDN force field. 

Nr Type  Atom Charge Mass 

1  h1 H1   0.059036 1.00800  

2  c3 C1   -0.08420  12.0100 

3  h1 H2   0.059036 1.00800  

4  h1 H3   0.059036 1.00800  

5  n3 N1   -0.25914  14.0100 

6  c3 C2   -0.07245  12.0100 

7  h1 H4   0.077638 1.00800  

8  h1 H5   0.077638 1.00800  

9  c3 C3   -0.08691  12.0100 

10  h1   H6   0.086434 1.00800  

37  ca    C16  0.177816  12.01000 

38  ca    C17  0.225023  12.01000 

39  ca    C18  -0.20618   12.0100 

40  ha    H18  0.141074  1.00800  

41  na    N5  -0.437476  14.01000 

42  hn    H19  0.329237  1.00800  

43  cc    C19  0.423461  12.01000 

44  nd    N6  -0.480673  14.01000 

45  ca    C20  -0.12608   12.0100 

46  ca    C21  -0.10764   12.0100 

47  ha    H20  0.109542  1.00800  

48  ca    C22  -0.10764   12.0100 

49  ha    H21  0.109542  1.00800  

50  ca    C23  -0.10173   12.0100 

51  ha    H22  0.098267  1.00800  

52  ca    C24  0.125718  12.01000 

53  os    O1  -0.260954  16.00000 

54  c3    C25  0.183995  12.01000 

55  h1    H23  0.030340  1.00800  

56  h1    H24  0.030340  1.00800  

57  ca    C26  -0.10173   12.0100 

58  ha    H25  0.098267  1.00800  

59  c3    C27  -0.17173   12.0100 

60  hc    H26  0.054706  1.00800  

61  hc    H27  0.054706  1.00800  

62  hc    H28  0.054706  1.00800  
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11  h1   H7   0.086434 1.00800  

12  nh   N2   -0.15531  14.0100 

13  c3   C4   -0.08691  12.0100 

14  h1   H8   0.086434 1.00800  

15  h1   H9   0.086434 1.00800  

16  c3   C5   -0.07245  12.0100 

17  h1   H10  0.077638  1.00800 

18  h1   H11  0.077638  1.00800 

19  ca   C6   0.025912 12.01000 

20  ca   C7   -0.13977  12.0100 

21  ha   H12  0.114647  1.00800 

22  ca   C8  -0.215497  12.0100 

23  ha   H13  0.140130  1.00800 

24  ca   C9  -0.166246  12.0100 

25  ha   H14  0.134020 1.00800  

26  ca   C10  0.270678 12.01000 

27  ca   C11  0.029060 12.01000 

28  na   N3  -0.379194 14.01000 

29  hn   H15  0.315536 1.00800  

30  cc   C12  0.433418 12.01000 

31  nd   N4  -0.538194 14.01000 

32  ca   C13  -0.08226  12.0100 

33  ca   C14  -0.06444  12.0100 

34  ha   H16  0.096937 1.00800  

35  ca   C15  -0.33671  12.0100 

36  ha   H17  0.154683 1.00800  

37  ca   C16  0.258496 12.01000 

38  ca   C17  0.169677 12.01000 

39  ca   C18  -0.18971  12.0100 

40  ha   H18  0.136896 1.00800  

41  na   N5  -0.473661 14.01000 

42  hn   H19  0.332480 1.00800  

43  cc   C19  0.408914 12.01000 

44  nd   N6  -0.455372 14.01000 

45  ca   C20  -0.09921  12.0100 

46  ca   C21  -0.10275  12.0100 

47  ha   H20  0.096433 1.00800  

48  ca   C22  -0.12772  12.0100 

49  ha   H21  0.121090 1.00800  

50  ca   C23  -0.10275  12.0100 

51  ha   H22  0.096433 1.00800  

52  ca   C24  -0.12772  12.0100 

53  ha   H23  0.121090 1.00800  
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54  ca   C25  0.000329 12.01000 

55  nh   N7  -0.013424 14.01000 

56  c3   C26  -0.17966  12.0100 

57  h1   H24  0.083524 1.00800  

58  h1   H25  0.083524 1.00800  

59  h1   H26  0.083524 1.00800  

60  c3   C27  -0.17966  12.0100 

61  h1   H27  0.083524 1.00800  

62  h1   H28  0.083524 1.00800  

63  h1   H29  0.083524 1.00800  

 

Table S3. Log(BB), binding energy Ebind and Fmax obtained by the docking and SMD simulations 

for 13 top ligands bound to 2MXU. The first column shows the ranking by docking and SMD (in 

parentheses). The 3D structures of top hits are shown in the last column. 

Ranking by 

Dock(SMD) 
CID 

Docking 

Ebind 

(kcal/mol) 

Fmax(pN) log(BB) Structure 3D  

1(4) 

1464 (Hoechst 

33342) 
-10.4 458 0.67 

 

2(12) 
5326397 -10.4 238 0.21 

 

3(5) 
444058 -10.0 449 0.53 

 

4(1) 

448202(Hoechst 

34580) 
-9.8 498 0.73 

 

5(2) 
448201 -9.8 482 0.84 

 

6(3) 
442972 -9.7 473 0.82 
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Table S4:  Binding energy Ebind, obtained by docking, Fmax and log(BB) of 15 top ligands 

revealed for receptor 2LMN by SMD simulation. The first column shows the ranking by docking 

and SMD (in parentheses). The 3D structures of top hits are shown in the last column. 

Ranking by 

Dock(SMD) 
CID 

Docking 

Ebind 

(kcal/mol) 

Fmax(pN) 

 
log(BB) 3D structure 

1 (7) 5327177 -11.4 619  0.12 

 

7(8) 
447736 -9.7 395.46 0.04 

 

8(7) 
11167118 -9.7 402 0.39 

 

9(11) 
11690363 -9.7 374 0.52 

 

10(10) 
447735 -9.6 377 0.10 

 

11(9) 
6540268 -9.6 384 0.11 

 

12(13) 
447767 -9.3 157 0.89 

 

13(6) 
9956146 -9.1 406 0.23 
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2 (5) 

448202 

(Hoechst 

34580) 

-10.6 682  0.74 

 

3 (9) 448201 -10.6 550  0.85 

 

4 (2) 11545419 -10.4 695  0.84 

 

5 (8) 4369491 -10.4 556  0.18 

 

6 (3) 16062971 -10.3 692  0.09 

 

7 (6) 

1464  

(Hoechst 

33342) 

-10.3 664  0.67 

 

8 (10) 5327055 -10.3 536  0.16 

 

9 (11) 447767 -10.2 532  0.89 
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10 (13) 10297043 -10.2 513  0.78 

 

11 (14) 444980 -10.2 472  0.09 

 

12 (1) 6083166 -10.10 700.59  0.16 

 

13 (12) 2399 -10.10 520.62  0.30 

 

14 (4) 448793 -10.00 684.98  0.12 

 

15 (15) 5330797 -10.00 474.25  0.60 

 

 

Table S5. Log(BB), binding energy Ebind and Fmax obtained by the docking and SMD 

simulations for 11 top ligands bound to 2BEG. The first column shows the ranking by docking 

and SMD  (in parentheses). The 3D structures of top hits are shown in the last column. 

Ranking by 

Dock(SMD) 
CID 

Docking 

Ebind 

(kcal/mol) 

Fmax(pN) log(BB) Structure 3D  

1(4) 
16062971 -8.7 311 0.09 
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2(1) 
11987705 -8.5 342 0.67 

 

3(3) 
5289319 -8.4 313 0 

 

4(7) 

1464 (Hoechst 

33342) 
-8.3 265 0.67 

 

5(9) 
444980 -8.1 240 0.53 

 

6(8) 
5287621 -8.1 264 0.5 

 

7(5) 
9549303 -8.1 283 0.28 

 

8(6) 
447767 -8.0 275 0.89 

 

9(10) 

448202(Hoechst 

34580) 
-8.0 204 0.74 

 

10(11) 
11494412 -8.0 172 0.4 

 

11(2) 
6083166 -8.0 339 0.16 

 



10 

 

Table S6. The contributions of individual blocks to the interaction energy of Hoechst 33342 (and 

Hoechst 34580) with fibril 2LMN for the AMBER-f99SB-ILDN force field. The numbers in 

parentheses refer to Hoechst 34580. 

Energy Block 1 Block 2 Block 3 Block 4 Block 5 

EvdW  -14.27(-13.80) -10.77(-15.34) -14.04(-14.83) -11.66(-11.15) -7.89(-7.45) 

Eelec -2.91(-4.12) -2.11(-7.16) -4.81(0.90) -1.05(20.03) 2.78(-24.49) 

Evdw + Eelec -17.18(-17.92) -12.88(-22.50) -18.85(-13.93) -12.71(8.88) -5.11(-31.94) 

 

Table S7. The contribution of individual blocks to the interaction energy of Hoechst 33342 (and 

Hoechst 34580) with fibril 2M4J for the force field AMBER-f99SB-ILDN. The numbers in 

parentheses refer to Hoechst 34580. 

Energy Block 1 Block 2 Block 3 Block 4 Block 5 

EvdW -10.17(-9.08) -9.30(-11.04) -9.22(-11.2) -5.74(-6.07) -2.34(-3.78) 

Eelec -2.73 (-5.67) -5.77(-13.1) -7.28(10.01) 1.03(36.93) 7.03(-38.57) 

Evdw + Eelec -12.90(-14.75) -15.07(-24.14) -16.50(-1.19) -4.77(30.85) 5.37(-42.34) 

 

Table S8. The contribution of individual blocks to the interaction energy of Hoechst 33342 (and 

Hoechst 34580) with fibril 2BEG for the force field AMBER-f99SB-ILDN. The numbers in 

parentheses are for Hoechst 34580. 

Energy Block 1 Block 2 Block 3 Block 4 Block 5 

EvdW -15.17(-12.27) -14.77(-12.84) -12.25(-14.65) -6.18(-7.89) -2.95(-3.66) 

Eelec -0.92(-2.99) -8.44(-1.68) -3.73(1.81) 0.03(9.01) 2.2(-10.46) 

Evdw + Eelec -16.01(-15.26) -23.21(-14.52) -15.98(-12.84) -6.15(1.12) -0.76(-14.12) 
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Table S9.  The contribution of individual blocks to the interaction energy of Hoechst 33342 (and 

Hoechst 34580) with fibril 2MXU for the force field AMBER-f99SB-ILDN. The numbers in 

parentheses are for Hoechst 34580. 

Energy Block 1 Block 2 Block 3 Block 4 Block 5 

EvdW -11.60(-14.94) -13.06(-16.27) -13.52(-17.27) -10.20(-10.42) -4.37 (-6.41) 

Eelec -0.74(-1.59) -0.90(-0.85) -2.47(-0.98) -0.74(4.17) 0.39(-5.42) 

Evdw + Eelec -12.34(-16.53) -13.96(-17.12) -15.99(-18.26) -10.94(-6.25) -3.98 (-11.83) 
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Figure S1. The PDB structure of Aβ40 fibrils (PDB ID: 2LMN and 2M4J) and Aβ42 fibrils 

(PDB ID 2BEG and 2MXU). Capital letters refer to polypeptide chains. 
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Figure S2. Population of binding energies of 5372 ligands to 2LMN (blue), 2MXU (red) and 

2BEG (green). Results were obtained in the best docking mode. 
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Figure S3. Binding positions of 96 compounds with the binding energy lower than -10 kcal/mol for 2LMN 

(A), 55 compounds with ΔEbind < -8.0 kcal/mol for 2BEG (B), and 57 compounds with ΔEbind < -9.0 kcal/mol 

for 2MXU (C). The structures were obtained in  the best docking mode. 
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Figure S4. Optimal pulling directions revealed by the Caver 3.0 software for Hoechst 

33342 and Hoechst 33342  to escape  from 2LMN (left) and from 2MXU (right). 
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Figure S5. Time dependence of RMSD with respect to the initial structure for 2LMN, 2M4J, 2BEG and 2MXU in 

complex with Hoechst 33342 with the force field AMBER-f99SB-ILDN. Arrows refer to time when the systems 

reach equilibrium. 
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Figure S6. Time dependence of RMSD with respect to the initial structure  for 2LMN, 2M4J, 2BEG and 2MXU in 

complex with Hoechst 34580 with the force field AMBER-f99SB-ILDN. Arrows refer to time when the systems 

reach equilibrium. 
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Figure S7. The structure of Hoechst 34580 and Hoechst 33342 divided into 5 blocks. Atom 

numbers were generated by the Gromacs software where the united atom approximation 

(aliphatic (CHn) and aromatic hydrogen atoms are implicitly included by describing the C atom 

and attached H atoms as a single group centered on the C atom) was used. 
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Figure S8. Per-atom contributions of DNA dyes to the vdW interaction energy with four 

receptors (2LMN, 2M4J, 2BEG, and 2MXU). Different colors are used to distinguish blocks of 

two DNA dyes. 
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Figure S9. Per-atom contribution of ligands to the electrostatic interaction energy with four 

receptors (2LMN, 2M4J, 2BEG, and 2MXU). Different colors are used to distinguish blocks of 

two ligands (see Figure S7).  
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Figure S10. Per-atom total electrostatic and vdW interaction energy. Different colors are usded 

to distinguish blocks (see Figure S7). 

 


