Appendix 1

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB 1D:
leve) (arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding Cluster constant, K;
energy (LM)
(kcal/mol)
(-)- Huprine x 1 -71.54 56 2.98
A>-THC 1 -7.31 5 4.35
Donepezil 1 -7.06 8 6.72
(-)-Galanthamine 1 -7.03 24 7.09
A>-THC 5 -6.87 23 9.16
Huperzine B 1 -6.85 72 9.52
BW284C51 1 -6.63 6 13.90
Huperzine A 1 -6.58 35 14.91
D-Tubocurarine 1 -6.52 25 16.70
Tacrine 1 -6.51 28 16.90
Tacrine 3 -6.27 55 25.32
MPTP 1 -6.07 88 35.60
Propidium 1 -6.02 27 38.58
MF268 1 -5.73 20 63.36
Decidium 1 -5.49 1 94.15
Edrophonium 1 -4.52 28 489.08
Decamethonium 1 -4.05 64 1070.00
Acetylthiocholine 1 -3.54 23 2530.00
Acetylthiocholine 2 -3.46 50 2910.00
Acetylcholine 1 -3.39 55 3280.00
Ambenonium 1 -0.78 1 266860.00
Gallamine 1 -0.67 2 323570.00
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Appendix 2

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 1&) (PDB ID: leve)
(arranged according to highest number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)

MPTP 1 -6.07 88 35.60
Huperzine B 1 -6.85 72 9.52
Decamethonium 1 -4.05 64 1070.00
(-)- Huprine x 1 -7.54 56 2.98
Acetylcholine 1 -3.39 55 3280.00

Tacrine 3 -6.27 55 25.32
Acetylthiocholine 2 -3.46 50 2910.00
Huperzine A 1 -6.58 35 1491
Edrophonium 1 -4.52 28 489.08
Tacrine 1 -6.51 28 16.90
Propidium 1 -6.02 27 38.58
D-Tubocurarine 1 -6.52 25 16.70
(-)-Galanthamine 1 -7.03 24 7.09
Acetylthiocholine 1 -3.54 23 2530.00
A>-THC 5 -6.87 23 9.16
MF268 1 -5.73 20 63.36
Donepezil 1 -7.06 8 6.72
BW284C51 1 -6.63 6 13.90
A®-THC 1 -7.31 5 4.35
Gallamine 1 -0.67 2 323570.00
Ambenonium 1 -0.78 1 266860.00
Decidium 1 -5.49 1 94.15
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Appendix 3

Results from the docking of standard ligands with a structure derived from the crystal structure of Torpedo californica AChE in
complex with aricept (2.50 A) (PDB ID: leve).

C LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN (-)-GLNTM

(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS

1 -3.39 PAS 354 MDL -0.78 [§) 663 BTH 405 MDL  -549 PAS 706 BTH  -452 PAS  -0.67 PAS  -7.03 CAS
(55) (23) (1) (6) (64) (1) (8) (28) () (24)

2 328 MDL  -3.46 PAS 071 PAS 632 BTH -396 BTH  -5.00 PAS 688 BTH  -435 PAS 043 PAS  -6.88 CAS
(6) (50) 1) (7) (6) () (8) (12) [©) ()

3 320 MDL  -326 PAS  -0.62 o] 619 BTH  -3.70 PAS 4.62 PAS -6.70 PAS 421 PAS 043 PAS 668  MDL
[©) (4) 1) (2 (11) 1) (8) (29) (1) ()

4 -3.10 PAS -3.19 PAS  -0.60 o] 601 BTH 350 BTH  -4.22 PAS 661 BTH  -3.91 PAS 043 PAS 658  MDL
(6) (4) (1) (8) (6) 1) (8) (1) () (14)

5 307  CAS 311 o] -0.37 o] 565 BTH  -317 BTH  -4.09 PAS 648 BTH  -3.86 PAS  -0.37 PAS  -6.56 PAS
1) (8) (2 (2 (1) (©) 2 () () (18)

6 304 MDL 311 PAS  -0.28 o] 517 BTH  -303 MDL  -3.96 PAS -6.34 PAS 377  CAS  -0.03 PAS  -6.51 PAS
(6) (6) (1) (5) (2) (1) 1) (2) (1) (2)

7 -2.86 0 310 CAS 0.2 PAS 496 BTH  -3.02 o] -3.81 PAS 630 BTH  -3.76 o] -0.01 PAS  -6.49 PAS
(5) (1) (1) (5) 4) (1) ®3) (3) ) (5)

8 -2.80 o] 2.74 o] 0.22 o] 495  BTH  -1.49 o] 375 PAS 615 BTH 374 CAS  +0.08 o] -6.23 o]
(9) 1) (1) 1) 1) () ®3) @) (O] 4)

9 271 CAS 251 o] -0.18 o] 493  BTH  -1.46 o] -3.48 PAS 611  BTH  -3.72 o] +0.11  PAS  -6.12 PAS
1) 1) ©] 1) (2 1) 2 (10) () (3)

10 255  MDL  -249 o] -0.17 o] 460  PAS  -1.42 o] -3.47 PAS 598 BTH  -368 CAS  +0.26 PAS  -597 o]
() () (€} (€] (€] (@) 2 (©) (@) (@)

11-100 o] o] PAS/ PAS/ o] PAS/ PAS/ o] PAS/ o]

o] o) o] o] o]
/BTH BTH/
/X ) ) B) (44) (13) (20) (46) (12) (36) (27)
(*/100) X X X \ X \ y X N V

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total

conformation (the binding location is correct according to the literature) over 100 runs .
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C LIGAND
R
HUPA HUPB ()-HUP X MF268 MPTP PROP TAC A*-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 658 CAS 685 CAS -7564 CAS 573 MDL -607 CAS -602 PAS -651 PAS 731 MDL -652  PAS
(39) (72) (56) (20) (88) @n (28) ®) (25)
2 621  PAS 648 CAS 732 MDL 501 MDL 573 PAS 534 PAS  -630 PAS 722 MDL 589  PAS
9) ® an @) G @) @ ®) O
3 592  PAS 641 PAS 717 MDL 500 MDL -539 PAS 481 PAS  -627 MDL 716 MDL 534  PAS
®) an ® 6 @ ©) (55) ® @
4 588 MDL  -634 MDL  -6.07 0 -498  MDL  -538  PAS  -466  PAS  -559 0 700  MDL  -502  PAS
©®) @ &) 12 ©) O @ ® @)
5 -5.86 0 632  PAS 592 PAS  -459 MDL  -454 0 -463  PAS 549 0 -687  MDL  -4.87 o}
13) ) @ @) @ O ® (23) 9
6 579  PAS 611 0 -5.82 0 -454  MDL  -354 0 -4.39 0 -5.43 0 -676  MDL  -485 0
@ @ an ©) @ S @ @ <)
7 -5.57 0 599  PAS 569 0 -444  MDL - - -425  PAS  -5.39 0 -669  MDL  -468 0
@ @ @ ®) o) @ @ @)
8 -5.32 0 -5.72 0 -5.34 0 -442  MDL - - -424  PAS 529 0 -613  PAS  -465 0
®) @ &) @) O @ @ ®)
9 -5.26 0 -5.57 0 -4.92 0 -433  MDL - - -417  PAS  -5.26 0 -5.05 0 -4.55 0
@ @ @) <) O] o) (6) O
10 -5.23 0 -5.13 0 -4.90 0 -431  MDL - - 412 PAS 487 0 -4.89 0 -4.49 0
@ @ @ @ @ @ @ (¢
11-100 0 0 - PAS/ - - PAS/ 0 0 0
MDL 0
10
(*/100) (39) (75) (56) @ (88) (40) Q) @ @7
VI X v Vv v X v v X X v

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ' = The binding location is correct according to literature, (*/100) = Total

conformation (the binding location is correct according to the literature) over 100 runs (continued).
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Appendix 4

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB ID: leve)
(with residue Phe330 replaced by Tyr) (arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (HM)
(kcal/mol)

Donepezil 1 -7.01 1 7.26
(-)-Galanthamine 1 -6.95 8 8.04
(-)-Galanthamine 2 -6.78 21 10.77

(-)- Huprine x 1 -6.70 22 12.36
D-Tubocurarine 1 -6.58 22 15.05
Huperzine B 1 -6.54 16 15.97
A>-THC 1 -6.45 3 18.77
Tacrine 1 -6.26 16 25.62
A>-THC 3 -6.09 10 34.15
Huperzine A 1 -6.07 4 35.78
Huperzine B 5 -6.04 21 37.24
Propidium 1 -5.96 20 43.13
Huperzine A 7 -5.87 20 49.82
Decidium 1 -5.86 1 50.62
Donepezil 2 -5.73 6 63.12
BW284C51 1 -5.60 2 78.22
MPTP 1 -5.48 10 96.54
MPTP 2 -5.48 53 96.75
MF268 1 -5.14 9 171.01
Edrophonium 1 -4.49 69 511.22
Decamethonium 1 -3.70 41 1960.00
Acetylthiocholine 1 -3.52 32 2650.00
Acetylcholine 1 -3.42 45 3090.00
Gallamine 1 -1.10 2 157350.00
Ambenonium 1 -0.88 1 225440.00
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Appendix 5

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB ID: leve)
(with residue Phe330 replaced by Tyr) (arranged according to highest number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (HM)
(kcal/mol)
Edrophonium 1 -4.49 69 511.22
MPTP 2 -5.48 53 96.75
Acetylcholine 1 -3.42 45 3090.00
Decamethonium 1 -3.70 41 1960.00
Acetylthiocholine 1 -3.52 32 2650.00
(-)- Huprine x 1 -6.70 22 12.36
D-Tubocurarine 1 -6.58 22 15.05
(-)-Galanthamine 2 -6.78 21 10.77
Huperzine B 5 -6.04 21 37.24
Huperzine A 7 -5.87 20 49.82
Propidium 1 -5.96 20 43.13
Huperzine B 1 -6.54 16 15.97
Tacrine 1 -6.26 16 25.62
MPTP 1 -5.48 10 96.54
A’-THC 3 -6.09 10 34.15
MF268 1 -5.14 9 171.01
(-)-Galanthamine 1 -6.95 8 8.04
Donepezil 2 -5.73 6 63.12
Huperzine A 1 -6.07 4 35.78
A>-THC 1 -6.45 3 18.77
BW284C51 1 -5.60 2 78.22
Gallamine 1 -1.10 2 157350.00
Ambenonium 1 -0.88 1 225440.00
Decidium 1 -5.86 1 50.62
Donepezil 1 -7.01 1 7.26
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Appendix 6

Results from the docking of standard ligands with a structure derived from the crystal structure of Torpedo californica AChE in
complex with aricept (2.50 A) (PDB ID: 1eve) (with residue Phe330 replaced by Tyr).

[@ LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -3.42 PAS -3.52 PAS -0.88 0 -5.60 PAS -3.70 PAS 5.86 PAS -7.01 BTH -4.49 PAS -1.10 PAS -6.95 PAS
(45) (32) (1) (2) (41) (1) 1 (69) (2 (8)
2 -3.25 CAS -3.46 PAS -0.65 o) 535 MDL  -3.68 BTH -5.06 PAS 5.73 PAS -4.02 CAS -0.65 PAS -6.78 PAS
(5) (22) (1) (1) (1) (1) (6) ©)] (1) (21)
3 -3.18 PAS -3.43 PAS -0.41 PAS -5.26 PAS -3.57 BTH -3.91 PAS -5.63 PAS -3.96 PAS -0.24 PAS -6.76 PAS
(9 (4) (1) 2 (2) (1) (6) D (2) (16)
4 -2.90 o) 331 MDL  -0.30 o) -4.82 MDL  -3.35 PAS -3.88 PAS 5.12 0 392 MDL  -0.07 PAS -6.28 PAS
©)] (2 (1) 2 (12) (1) ) D (1) (3)
5 289  MDL  -327 CAS -0.28 o) -4.54 PAS 3.21 BTH -3.64 0 -4.98 PAS 3.72 o) -0.05 PAS -6.26 PAS
1 (2) (1) (1) (2 1) @ ) (3) (1)
6 -2.81 0 -3.22 0 -0.21 o) -4.40 PAS -2.94 PAS -3.63 PAS -4.98 PAS -3.69 0 -0.01 PAS -6.25 o
) (23) (1) 4 (2 (2 @ (14) (1) (10)
7 2.77 0 -3.17 PAS -0.18 o) -4.28 PAS -2.80 BTH -3.56 0 -4.90 PAS -3.50 CAS  +0.14 PAS -6.09 PAS
17) 1) (1) (1) (2 o) D 1 (1) (3)
8 271 0 -2.85 0 -0.12 0 -4.16 PAS 2.72 PAS -3.24 PAS -4.84 PAS -3.48 o) +0.17 PAS -5.09 0
(2 (4) (1) (2 (1) (1) 4) 1 3 (7
9 -2.58 0 -2.54 0 -0.12 0 -4.16 0 -2.70 o) 321 PAS -4.77 0 -3.24 o) +0.19 PAS -4.89 o
(2 1) 1) (1) (9) (1) D 1 (1) (2
10 -2.56 0 -2.52 0 +0.09 0 -3.98 o -2.62 PAS -2.84 PAS -4.72 PAS -3.20 0 +0.35 PAS -4.85 o
(©)] @ 1) 3 @ (€] @ @ (€] @
11-100 0 0 PAS/ PAS/ PAS/ PAS/ PAS/ o] PAS/ o
0 0 0 0 0 0
(*7100) 5) 2 (©)] (3) (19) (16) @ 4) (27) ¢)
\/ X X X X X X \ N X \ X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs.
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C LIGAND
R
HUPA HUPB ()-HUP X MF268 MPTP PROP TAC A%-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 607 CAS -654 CAS 670 PAS 514 PAS -548 PAS -596 PAS 626 CAS 645 PAS 658 PAS
) (16) (22) ©) (10) (20) (16) ® (22)
2 599  PAS  -624 PAS 644 PAS  -4.30 0 548  PAS  -462 PAS 623 CAS 619 PAS 604  PAS
(14 (18) (10) (6) (53) O] (13) @ @
3 597 CAS  -611 CAS 641 PAS  -419 PAS 525 CAS 461 PAS 570 PAS 609 PAS 554  PAS
@ an (18) ®) ay O) @) (10) ®)
4 597  CAS  -6.11 0 623 CAS  -411 MDL  -481 0 -459  PAS 557 0 -578  MDL 510  PAS
@ ©) @) @) (13) O) (19) o) O]
5 -594  PAS  -604 PAS  -6.12 0 411 PAS 4T3 0 -457  PAS 557 PAS 572 PAS 505 PAS
(16) (1) ) ©) ®) ® O) ®) @
6 588 CAS -804 PAS 583 0 -410  PAS 456 0 -444  PAS 551 0 572 PAS 501  PAS
@ (©) 14 4 @) o) @ ©) O]
7 -5.87 0 -5.73 0 -5.62 0 -4.10 0 -4.01 0 -427  PAS 536 0 -568  PAS  -494 0
(20) ® @ @) (6) o) @ ®) O]
8 568  PAS  -567 PAS 554 0 -405  PAS -390 0 422 PAS 535 0 567  PAS  -4.87 0
@ ®) @ ®) ® O) “ ®) ®)
9 -5.62 o 561 0 -5.34 0 398 PAS - - -3.74 o 633 PAS 552 PAS 477  PAS
@ @ @) @ o) ©) @ @)
10 -5.55 0 557  PAS 534 0 382 PAS - - 373 PAS 532 CAS 544 MDL  -475 0
® @ @ @ @ @ @ @
11-100 PAS/ 0 0 PAS/ - - PAS/ PAS/ 0 0
0 of 0 0
MDL
(*/100) ™ @3) @ (42) (1) (72) (30) @1) @3)
N/ X v v X v X v Vv v V

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, v = The binding location is correct according to literature, (*/100) = Total

conformation (the binding location is correct according to the literature) over 100 runs (continued).
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Appendix 7

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB ID: 1eve)
(with residue Phe330 replaced by Tyr and minimized) (arranged according to lowest
binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant,
energy Ki
(kcal/mol) (M)
Huperzine A 1 -6.96 15 7.86
(-)-Galanthamine 1 -6.74 37 11.48
(-)- Huprine x 1 -6.56 18 15.51
D-Tubocurarine 1 -6.51 33 16.79
Huperzine B 1 -6.48 10 17.78
Decidium 1 -6.44 2 19.09
Donepezil 1 -6.39 4 20.66
A>-THC 1 -6.36 4 21.94
(-)- Huprine x 4 -6.32 29 23.41
Tacrine 1 -6.26 20 25.83
Huperzine B 5 -6.13 35 32.28
BW284C51 1 -6.07 6 35.25
A>-THC 4 -5.69 7 67.72
Propidium 1 -5.68 13 68.15
Donepezil 4 -5.55 7 85.78
MPTP 1 -5.44 27 102.14
MPTP 2 -5.41 33 107.53
MF268 1 -4.60 10 421.66
Edrophonium 1 -4.28 59 725.03
Decamethonium 1 -3.67 8 2040.00
Decamethonium 2 -3.58 34 2370.00
Acetylthiocholine 1 -3.42 39 3100.00
Acetylcholine 1 -3.25 39 4120.00
Ambenonium 1 -2.19 1 24900.00
Gallamine 1 -0.38 1 524600.00
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Appendix 8

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB ID: 1leve)
(with residue Phe330 replaced by Tyr and minimized) (arranged according to highest
number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
Edrophonium 1 -4.28 59 725.03
Acetylcholine 1 -3.25 39 4120.00
Acetylthiocholine 1 -3.42 39 3100.00
(-)-Galanthamine 1 -6.74 37 11.48
Huperzine B 5 -6.13 35 32.28
Decamethonium 2 -3.58 34 2370.00
MPTP 2 -5.41 33 107.53
D-Tubocurarine 1 -6.51 33 16.79
(-)- Huprine x 4 -6.32 29 23.41
MPTP 1 -5.44 27 102.14
Tacrine 1 -6.26 20 25.83
(-)- Huprine x 1 -6.56 18 15.51
Huperzine A 1 -6.96 15 7.86
Propidium 1 -5.68 13 68.15
Huperzine B 1 -6.48 10 17.78
MF268 1 -4.60 10 421.66
Decamethonium 1 -3.67 8 2040.00
Donepezil 4 -5.55 7 85.78
A>-THC 4 -5.69 7 67.72
BW284C51 1 -6.07 6 35.25
Donepezil 1 -6.39 4 20.66
A>-THC 1 -6.36 4 21.94
Decidium 1 -6.44 2 19.09
Ambenonium 1 -2.19 1 24900.00
Gallamine 1 -0.38 1 524600.00
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Appendix 9

Results from the docking of standard ligands with a structure derived from the crystal structure of Torpedo californica AChE in
complex with aricept (2.50 A) (PDB ID: 1eve) (with residue Phe330 replaced by Tyr and minimized).

[ LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 3.5 PAS 3.42 PAS -2.19 PAS 6.07 PAS -3.67 BTH -6.44 PAS -6.39 PAS -4.28 PAS -0.38 PAS 6.74 PAS
(39) (39) (1) (6) (8) (2) (4) (59) (@) (37
2 317 PAS -3.30 CAS -2.05 PAS 5.11 BTH -3.58 PAS 5.43 PAS -5.98 o] -4.19 PAS -0.13 PAS -6.61 PAS
(19) (1) (1) 1) (34) (3) (5) (13) (@) (13)
3 -3.09 o) -3.30 PAS -2.03 PAS -4.55 PAS 3.32 BTH 5.24 PAS 5.76 o] -3.96 o) -0.08 PAS -6.39 PAS
(5) (10) 1) (5) (2 (1) (1) (3) (2 (2
4 -3.09 o) -3.26 CAS -1.57 0 -3.98 PAS -3.19 BTH 5.18 PAS -5.55 o] -3.95 CAS -0.00 PAS -6.25 PAS
(2 (2 1) (1) (2) 1) (7) 4) (2 ()
5 -2.91 o 3.24 PAS -1.42 PAS -3.80 PAS -3.09 PAS -4.63 PAS 5.16 o] -3.88 CAS  +0.08  PAS -6.24 o)
1) (14 1) (4) (9) 1) (6) (5) 1 (7)
6 -2.89 o) 3.17 o -1.38 PAS 3.77 o -2.66 PAS -4.60 PAS 5.12 0 -3.54 CAS  +0.28  PAS -5.91 o]
(14 (13) (1) (1) (2) (2 (1) (2) (2 (10)
7 -2.84 o -3.10 CAS -0.99 PAS 3.71 PAS -2.56 PAS -4.17 PAS -5.09 o] -3.51 CAS  +0.30 0 -5.07 o]
1) (2 (1) (1) (2) 1 (3) (2) 1 (6)
8 -2.82 CAS -3.02 CAS -0.91 o -3.68 PAS -2.38 o) -4.13 PAS 5.02 0 -3.43 o +0.37  PAS -4.95 o]
3) 1) (1) (1) (5) (2) (2 (2) 0 )
9 273 CAS 2.92 PAS -0.89 o -3.55 PAS -2.33 PAS -3.97 PAS -4.91 0 -3.42 o +0.44  PAS -4.89 o)
1) 1) (1) (1) (1) (1) (2 (3) (2 (5)
10 -2.67 0 -2.89 CAS -0.81 o) -3.53 PAS -2.28 o] -3.96 PAS -4.87 0 3.34 o +0.46  PAS -4.70 o]
(2 D (€] ) 3 (2 (2 (€] @ v
11-100 CAS/ MDL PAS/ PAS/ PAS/ PAS/ PAS/ CAS/ PAS/ o]
0 /0 0 0 0 0 0 0 0
(*/100) 4) U (10) (€] (12) (30) Q] (14) (24) Q]
\/ X X X v X N \ X X \ X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs.



C LIGAND
R
HUPA HUPB (-)-HUP X MF268 MPTP PROP TAC A’-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -6.96 CAS -6.48 CAS -6.56 PAS -4.60 PAS 5.44 PAS 5.68 PAS 6.26 CAS -6.36 PAS 6,51 PAS
(15) (10) (18) (10) (27) (13) (20) (4) (33)
2 -5.86 CAS -6.44 CAS -6.44 CAS -4.58 PAS -5.41 CAS -5.07 PAS -6.26 CAS -5.88 PAS 5.72 PAS
(1) (8) (1) 1) (33) (5) 17 (2) (3)
3 -5.76 o] -6.23 o) -6.38 PAS -4.46 PAS -5.26 CAS -4.97 PAS 5.72 o) -5.84 PAS 5.44 PAS
(8) (12) (10) (6) (2) ©)] (4) 3) 1)
4 571  MDL  -6.20 CAS -6.32 PAS -4.40 PAS 5.12 PAS -4.69 PAS -5.63 o] -5.69 PAS -4.94 o]
(8) (12) (29) 1) (15) ) (3) (7) ©)
5 555 MDL -6.13 PAS -6.19 CAS -4.38 PAS -4.70 o] -4.65 PAS -5.34 o] -5.65 PAS -4.94 o]
9) (35) (1) (10) (14) @ (13) ) 3
6 5.42 o] -6.10 PAS 5.75 o] -4.07 PAS -4.53 o] -4.58 PAS 5.31 PAS -5.63 PAS -4.87 PAS
(4) (8) (16) 1) () @ (11) (4) 3)
7 -5.40 PAS -5.59 PAS 5.61 o] -4.04 PAS -4.48 o] -4.46 PAS 5.21 o] -5.59 PAS -4.80 o]
(3) (3) (5) 3) (2 @ (5) 3) (2
8 -5.38 PAS 5,57 PAS -5.54 o] -4.01 PAS -4.32 o] -4.44 PAS 5.17 o] 5.34 PAS -4.71 o]
(6) (1) (3) (2 (2) 3) (2 (2) (5)
9 5.37 o] -5.53 o) 5.33 o] -4.00 o] -3.97 o] -3.74 o] 5.17 PAS -5.30 PAS -4.48 o]
(18) (1) (1) 1) (1) D (8) @ (2
10 -5.29 o] 5.47 5.26 o] -4.00 PAS -3.89 o) -3.69 o) 5.16 PAS -4.99 o) -4.42 o]
@ (€N @) (€] (€] @ @) ™ (€N
11-100 PAS/ PAS/ o] PAS/ o] PAS/ PAS/ PAS/ o]
CAS/ o] o] o}
o] o) o]
/MDL
(*/100) (16) (30) @ (49) (35) (30) (37 (31) (40)
v/ X V \ X V X y \ V V

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total

conformation (the binding location is correct according to the literature) over 100 runs (continued).
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Appendix 10

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 1&) (PDB ID: leve)
(with residue Phe330 replaced by Tyr, Ser81 replaced by Thr, Glu73 replaced by Thr and
GIn74 replaced by Leu) (arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
(-)-Galanthamine 1 -7.01 32 7.23
(-)- Huprine x 1 -6.72 21 11.95
D-Tubocurarine 1 -6.70 19 12.24
Huperzine A 1 -6.59 14 14.72
A>-THC 1 -6.59 9 14.77
Huperzine B 1 -6.53 4 16.33
(-)- Huprine x 3 -6.43 27 19.21
A>-THC 2 -6.35 16 22.29
Decidium 1 -6.29 2 24.43
Tacrine 1 -6.27 22 25.41
D-Tubocurarine 2 -6.27 22 25.45
Donepezil 1 -6.26 6 25.65
Huperzine A 2 -6.22 36 27.65
Huperzine B 4 -6.18 35 29.39
Propidium 1 -6.14 16 31.64
BW284C51 1 -5.80 8 56.07
MPTP 1 -5.73 72 63.13
MF268 1 -5.49 10 94.10
Edrophonium 1 -4.49 72 512.67
Decamethonium 1 -3.69 6 1980.00
Decamethonium 2 -3.68 36 2020.00
Acetylthiocholine 1 -3.52 50 2610.00
Acetylcholine 1 -3.41 57 3180.00
Ambenonium 1 -1.35 1 102700.00
Gallamine 1 -1.14 2 147020.00
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Appendix 11

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 1&) (PDB ID: leve)
(with residue Phe330 replaced by Tyr, Ser81 replaced by Thr, Glu73 replaced by Thr and
GIn74 replaced by Leu) (arranged according to highest number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
Edrophonium 1 -4.49 72 512.67
MPTP 1 -5.73 72 63.13
Acetylcholine 1 -3.41 57 3180.00
Acetylthiocholine 1 -3.52 50 2610.00
Decamethonium 2 -3.68 36 2020.00
Huperzine A 2 -6.22 36 27.65
Huperzine B 4 -6.18 35 29.39
(-)-Galanthamine 1 -7.01 32 7.23
(-)- Huprine x 3 -6.43 27 19.21
Tacrine 1 -6.27 22 25.41
D-Tubocurarine 2 -6.27 22 25.45
(-)- Huprine x 1 -6.72 21 11.95
D-Tubocurarine 1 -6.70 19 12.24
Propidium 1 -6.14 16 31.64
A>-THC 2 -6.35 16 22.29
Huperzine A 1 -6.59 14 14.72
MF268 1 -5.49 10 94.10
A>-THC 1 -6.59 9 14.77
BW284C51 1 -5.80 8 56.07
Decamethonium 1 -3.69 6 1980.00
Donepezil 1 -6.26 6 25.65
Huperzine B 1 -6.53 4 16.33
Decidium 1 -6.29 2 24.43
Gallamine 1 -1.14 2 147020.00
Ambenonium 1 -1.35 1 102700.00
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Appendix 12

Results from the docking of standard ligands with a structure derived from the crystal structure of Torpedo californica AChE in
complex with aricept (2.50 A) (PDB ID: leve) (with residue Phe330 replaced by Tyr, Ser81 replaced by Thr, Glu73 replaced by
Thr and GIn74 replaced by Leu).

[¢ LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN (-)-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 341 PAS -3.52 PAS -1.35 PAS -5.80 PAS -3.69 BTH 6.29 PAS -6.26 PAS -4.49 PAS -1.14 PAS -7.01 PAS
(57) (50) ) (8 (6) (2) (6) (72) (2) (32)
2 -3.38 MDL  -352 CAS -1.30 PAS -4.81 PAS -3.68 PAS -5.78 PAS -5.96 PAS -4.20 PAS -0.93 PAS -6.95 PAS
(1) (6) (1) (2 (36) 1) (4) (6) 1) (14)
3 -3.30 CAS -3.46 PAS -0.49 o -4.27 PAS -3.55 BTH -5.53 PAS -5.82 MDL  -3.88 PAS -0.89 PAS -6.88 PAS
(2) (20) (1) ) (2 (2 1) 1) 1 1)
4 311 PAS -3.34 PAS -0.44 PAS -3.95 PAS -3.50 BTH -5.13 PAS -5.59 PAS -3.78 CAS -0.45 PAS 6.73 PAS
4) (2) 1 (2 (5) o) (1) 1) 1 (6)
5 -2.81 0 -3.25 PAS +0.88 o -3.94 PAS -3.48 PAS -4.90 PAS -5.48 PAS -3.65 o} +0.14 PAS -6.46 PAS
(1) (3) 0 1) (13) ) (5) 1) 1) ©)]
6 2.75 0 -3.06 0 +0.11 0 -3.94 PAS -3.00 BTH -4.84 PAS -5.36 PAS -3.64 o +0.35 PAS -6.18 o]
(19) (9) (e ) ) (e (6) (10) 1 (14)
7 271 MDL  -2.69 o) +0.12 o -3.84 PAS -2.94 BTH -4.49 PAS 5.23 PAS -3.47 o +0.40 o} -5.89 CAS
(1) ) 1) (1) (2) 1) ) D D @
8 -2.56 PAS -2.49 o) +0.16 PAS -3.83 PAS -2.91 MDL  -4.49 PAS -4.97 PAS -3.45 CAS +0.42 PAS -4.90 0
(1) () 1) (2) (1) O (2 @) D 4)
9 -2.49 o) -2.40 o) +0.20 o -3.78 PAS -2.78 o] -4.38 PAS -4.89 PAS -3.43 CAS +0.42 o} -4.87 0
(3) (2 1) (1) (6) o o )] D ©)]
10 -2.38 o) -2.28 o) +0.30 o -3.67 PAS 2.72 PAS -4.07 PAS -4.86 PAS -3.07 o +0.57 o} -4.81 0
3 @ D (©)] (€] (€] (€] @ @ @
11-100 0 0 PAS/ PAS/ PAS/ PAS/ PAS/ o PAS/ o]
o o o) o) 0 o}
(*1100) (2 (6) (U] ) (16) (31) Q] 3 (28) ]
\/ X X X v X v v \ X N X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL =
Bind in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) =
Total conformation (the binding location is correct according to the literature) over 100 runs.



C LIGAND

R
HUPA HUPB ()-HUP X MF268 MPTP PROP TAC A°-THC TUBO
(CAS) (CAs) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -659 CAS 653 CAS -672 PAS  -549 PAS 573 PAS 614 PAS 627 CAS 659 PAS 670 PAS
(14) @ (1) (10) (2) (16) (22) © (19)
2 -622 PAS 649 CAS  -655 PAS 511 MDL 526 PAS 553 PAS 625 CAS 635 PAS  -627  PAS
(36) (34 (22) ©) ®) O] (15) (16) (22)
3 -609 PAS 618 PAS  -643 PAS  -492 PAS 524 CAS 552 PAS 555 PAS 590 PAS  -605 PAS
“ © @n O) 12 O] (@3) @ @
4 597 PAS 618 PAS 642 CAS  -468 o 504 MDL 515 PAS 554 0 -584 MDL  -556  PAS
@) (35) @ ©) @) O] 12 “ O)
5 -5.85 0 -5.98 0 -595  PAS 462 PAS  -AT7 0 -483  PAS 545 0 579  PAS  -551  PAS
(10) ®) O] @ @ ) ® @ ®)
6 571  PAS 581 PAS 581 0 -450  PAS 472 o -456  PAS  -543 PAS 572 PAS  -530 PAS
@ ®) (16) ) (@) @) ©) ®) @
7 -5.35 o -5.77 0 -5.64 0 -445  PAS 429 0 -455  PAS 535 0 -553  PAS  -528 0
U] @ O) O] @ O] @ @ @
8 -5.23 0 570  PAS  -559 0 -437  PAS 379 0 -4.48 0 532 PAS  -550 PAS 517  PAS
Q] @ @ @ @ O] O] @ @
9 -5.11 o -5.07 0 -5.19 0 427 PAS - - -443  PAS 520 0 539 PAS 516 0
O] @ ©) ©) O] ®) @ O]
10 -4.94 0 - - -4.92 0 -424  PAS - - 393  PAS 507 0 533 PAS 478 0
©) @ @ €] €] @ @
11-100 0 - - 0 PAS/ - - PAS/ 0 PAS/
o/ 0 0
MDL
(*/100) (14) (38) @) (55) 12 (46) @7 (39) (48)
VI X v v X v X v v v v

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs (continued).



Appendix 13

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB ID: leve)
(with residue Phe330 replaced by Tyr, Ser81 replaced by Thr, Glu73 replaced by Thr and
GIn74 replaced by Leu followed by energy minimization) (arranged according to lowest
binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (M)
(kcal/mol)
(-)-Galanthamine 1 -6.95 31 8.09
Huperzine A 1 -6.89 25 8.87
A>-THC 1 -6.62 4 14.02
D-Tubocurarine 1 -6.58 18 14.96
Huperzine B 1 -6.56 16 15.47
(-)- Huprine x 1 -6.54 16 16.02
Donepezil 1 -6.45 1 18.58
(-)- Huprine x 3 -6.32 26 23.19
Tacrine 1 -6.28 21 25.07
D-Tubocurarine 2 -6.27 32 25.30
Huperzine B 4 -6.13 50 32.07
A>-THC 3 -6.05 10 36.75
BW284C51 1 -5.86 7 50.29
Decidium 1 -5.81 1 55.06
Propidium 1 -5.65 19 72.00
MPTP 1 -5.48 27 95.76
Tacrine 3 -5.43 38 104.53
MPTP 2 -5.38 43 114.15
MF268 1 -4.66 13 385.30
Edrophonium 1 -4.36 65 635.49
Decamethonium 1 -3.65 5 2120.00
Decamethonium 2 -3.62 36 2220.00
Acetylthiocholine 1 -3.47 60 2860.00
Gallamine 1 -1.42 3 90420.00
Ambenonium 1 -0.78 1 266740.00
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Appendix 14

Results from the docking of standard ligands with a structure derived from the crystal
structure of Torpedo californica AChE in complex with aricept (2.50 A) (PDB ID: leve)
(with residue Phe330 replaced by Tyr, Ser81 replaced by Thr, Glu73 replaced by Thr and
GIn74 replaced by Leu followed by energy minimization) (arranged according to highest
number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
Edrophonium 1 -4.36 65 635.49
Acetylthiocholine 1 -3.47 60 2860.00
Huperzine B 4 -6.13 50 32.07
MPTP 2 -5.38 43 114.15
Tacrine 3 -5.43 38 104.53
Decamethonium 2 -3.62 36 2220.00
D-Tubocurarine 2 -6.27 32 25.30
(-)-Galanthamine 1 -6.95 31 8.09
MPTP 1 -5.48 27 95.76
(-)- Huprine x 3 -6.32 26 23.19
Huperzine A 1 -6.89 25 8.87
Tacrine 1 -6.28 21 25.07
Propidium 1 -5.65 19 72.00
D-Tubocurarine 1 -6.58 18 14.96
Huperzine B 1 -6.56 16 15.47
(-)- Huprine x 1 -6.54 16 16.02
MF268 1 -4.66 13 385.30
A’-THC 3 -6.05 10 36.75
BW284C51 1 -5.86 7 50.29
Decamethonium 1 -3.65 5 2120
A’-THC 1 -6.62 4 14.02
Gallamine 1 -1.42 3 90420.00
Donepezil 1 -6.45 1 18.58
Decidium 1 -5.81 1 55.06
Ambenonium 1 -0.78 1 266740.00
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Appendix 15

Results from the docking of standard ligands with a structure derived from the crystal structure of Torpedo californica AChE in
complex with aricept (2.50 A) (PDB ID: leve) (with residue Phe330 replaced by Tyr, Ser81 replaced by Thr, Glu73 replaced by

Thr and GIn74 replaced by Leu followed by energy minimization).

c LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -3.25 PAS -3.47 PAS -0.78 [6) -5.86 PAS -3.65 BTH -5.81 PAS -6.45 BTH -4.36 PAS -1.42 PAS -6.95 PAS
(45) (60) ) (7) (5) 1) (1) (65) ©)] (31)
2 311 PAS -3.39 CAS -0.28 PAS -5.35 PAS -3.62 PAS -5.53 PAS -6.07 PAS -4.31 PAS -1.30 PAS -6.82 PAS
(12) 3) ) (2) (36) (2 (2) (9) (2) (19)
3 -2.96 CAS 328 MDL  -0.11 o) -4.94 PAS -3.50 PAS -4.52 PAS -6.07 BTH -3.97 CAS 0.77 PAS -6.61 PAS
(1) ) 1) 3 (12) @ (2) (2 D (13)
4 -2.93 o -3.24 PAS +0.00 o) -4.40 PAS 312 PAS -4.48 PAS 5.21 PAS 396 MDL  -0.56 PAS -6.43 PAS
(11) (6) 1) 1) (6) o (2) ©)] (2 (8)
5 -2.91 CAS -3.24 PAS +0.25 o) -4.24 PAS 312 PAS -4.39 PAS 5.14 PAS -3.95 CAS -0.49 PAS -6.32 CAS
(1) (6) 1) 2 (7) (1) (3) (2 @) (1)
6 -2.88 MDL  -323 MDL  +0.32 PAS -4.21 PAS -2.63 o) -3.95 PAS -5.09 PAS 3.59 0 -0.45 PAS -5.80 o
(3) (2 1) 3) (5) (1) 4 (5) ) ©)
7 -2.85 PAS 311 MDL  +0.37 0 -4.03 PAS -2.39 PAS -3.92 PAS -4.91 PAS -3.44 o) -0.37 PAS -4.89 o
(5) (2 1) (2 (1) (2) (2 @ D (2
8 2.75 CAS -3.10 o +0.52 0 -3.76 PAS -2.32 PAS -3.85 PAS -4.81 PAS -3.44 CAS -0.30 o) -4.88 o
) (11) 1) (2 (1) (1) 1) @ (2 (€
9 -2.68 CAS -3.07 PAS +0.53 0 3.73 PAS -2.14 PAS 3.75 PAS -4.71 0 -3.42 o) -0.20 PAS -4.78 o
1) ] 1) (1) 1) 1) (2 (1) D (€]
10 -2.58 o} -2.95 CAS +0.69 0 371 PAS -2.12 o) -3.64 0 -4.71 PAS -3.37 CAS 0.16 PAS -4.68 o
2 @ @ 2 1) 2 2 @ (©)] (€]
11-100 0 PAS/ PAS/ PAS/ PAS/ o] PAS/ o
o o) 0 0 o)
/BTH
(*7100) ©) 4) (2 ) ©®) (24) @ (6) (38) (€]
\/ X X X X X v \ \ X v X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs.
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C LIGAND
R
HUPA HUPB ()-HUP X MF268 MPTP PROP TAC A9-THC TUBO
(CAS) (CAs) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -689 CAS 656 CAS  -654 PAS  -466 PAS 548 CAS  -565 PAS 628 CAS 662 PAS  -658  PAS
(25) (16) (16) (13) @n (19) @y “ (18)
2 590  PAS 655 CAS  -653 PAS 451 MDL 538 PAS 516 PAS 627 CAS 622 PAS 627  PAS
(22) (15) (22) @ (43) @) (14 @ (@2)
3 586 CAS 615 PAS  -632 PAS 442 PAS 519 PAS 471  PAS 543 PAS 605 PAS 578  PAS
O] ® (26) ©) (10) ©) (38) (10) @
4 -580 CAS 613 PAS  -601 PAS 439 PAS 507 PAS  -465 PAS 538 0 585  PAS  -550  PAS
@ (50) “ () ) @) ®) © @
5 573  PAS 612 CAS 572 0 434 PAS 471 o -455  PAS  -5.26 0 584  PAS  -531  PAS
@ @ (14) @) ©) ®) ) ®) O)
6 -5.71 0 577 PAS 564 0 434 MDL  -445 o 438  PAS 525 PAS 581  PAS 527  PAS
@ @ ©) ) ® ©) ) () )
7 570  PAS 549 0 -5.57 0 -418  PAS  -4.30 o 432  PAS 521 PAS 575  PAS 521 0
(20) @ ) @) @) ©) @ @ ®)
8 551 PAS 525 0 -5.51 o -414  PAS  -413 o -430  PAS 517  PAS 517  PAS  -494  PAS
O] () O] ) O] ) @ ©) O)
9 -5.34 0 502 0 -5.45 0 397 PAS 404 0 -406  PAS 517 0 -5.05 0 -4.52 0
(12) @ O] @ O] O] @ O) @)
10 -5.30 0 -4.94 0 -5.02 0 397  PAS  -364 o -4.04 0 -5.14 0 -498  MDL  -4.52 0
@ @ @ @ O] @ O @ @
11-100 0 0 PAS/ - PAS/O PAS/
0 0
IMDL
(*/100) @1 (33) 0] (7) @ @7 (35) (45) (61)
VI X v v X v v v v v v

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL =
Bind in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) =
Total conformation (the binding location is correct according to the literature) over 100 runs (continued).
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Appendix 16

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase - decidium complex (2.35 A°) (PDB ID: 1j07)
(arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
A’-THC 1 -7.45 4 3.49
(-)- Huprine x 1 -7.29 11 4.55
Huperzine B 1 -7.12 57 6.03
Huperzine A 1 -7.11 20 6.16
(-)- Huprine x 2 -7.04 27 6.87
(-)-Galanthamine 1 -7.03 4 7.09
A>-THC 3 -6.84 8 9.63
BW284C51 1 -6.54 1 16.21
D-Tubocurarine 1 -6.50 4 17.12
Tacrine 1 -6.43 24 19.47
Propidium 1 -5.94 3 44.55
Donepezil 1 -5.84 2 52.77
(-)-Galanthamine 8 -5.84 14 52.76
MPTP 1 -5.72 28 63.66
Donepezil 2 -5.67 4 69.83
MF268 1 -5.44 5 103.74
MPTP 3 -5.36 54 118.58
Edrophonium 1 -4.69 16 366.58
Decidium 1 -4.63 2 401.84
D-Tubocurarine 14 -4.36 24 632.31
MF268 3 -4.31 9 692.63
Edrophonium 4 -4.27 28 744.12
Acetylthiocholine 1 -4.17 40 880.28
Acetylcholine 1 -3.94 41 1280.00
Decamethonium 1 -3.50 7 2710.00
Decamethonium 3 -3.31 16 3740.00
Gallamine 1 -0.56 1 387660.00
Ambenonium 1 -0.41 1 504260.00
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Appendix 17

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase - decidium complex (2.35 A°) (PDB ID: 1j07)
(arranged according to highest number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
Huperzine B 1 -7.12 57 6.03
MPTP 3 -5.36 54 118.58
Acetylcholine 1 -3.94 41 1280.00
Acetylthiocholine 1 -4.17 40 880.28
Edrophonium 4 -4.27 28 744.12
MPTP 1 -5.72 28 63.66
(-)- Huprine x 2 -7.04 27 6.87
Tacrine 1 -6.43 24 19.47
D-Tubocurarine 14 -4.36 24 632.31
Huperzine A 1 -7.11 20 6.16
Decamethonium 3 -3.31 16 3740.00
Edrophonium 1 -4.69 16 366.58
(-)-Galanthamine 8 -5.84 14 52.76
(-)- Huprine x 1 -7.29 11 4.55
MF268 3 -4.31 9 692.63
A>-THC 3 -6.84 8 9.63
Decamethonium 1 -3.50 7 2710.00
MF268 1 -5.44 5 103.74
Donepezil 2 -5.67 4 69.83
(-)-Galanthamine 1 -7.03 4 7.09
A>-THC 1 -7.45 4 3.49
D-Tubocurarine 1 -6.50 4 17.12
Propidium 1 -5.94 3 44.55
Decidium 1 -4.63 2 401.84
Donepezil 1 -5.84 2 52.77
Ambenonium 1 -0.41 1 504260.00
BW284C51 1 -6.54 1 16.21
Gallamine 1 -0.56 1 387660.00
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Appendix 18

Results from the docking of standard ligands with a structure derived from the crystal structure of mouse acetylcholinesterase —
decidium complex (2.35 A°) (PDB ID: 1j07).

c LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 3.94 o) 417 o) -0.41 o) -6.54 PAS -3.50 o) -4.63 PAS -5.84 o) -4.69 PAS -0.56 o) -7.03 PAS
(41) (40) 1) (1) (7) ) (2 (16) (1) (4)
2 -3.67 PAS -3.68 PAS  +0.11 PAS 5.71 BTH -3.35 o] -457 PAS 5,67 PAS -4.58 PAS -0.44 o) 6.74 PAS
(25) (10) 1) 1) (10) @ (4) (19) (1) (8)
3 -3.46 PAS -3.58 PAS  +043  PAS -4.94 0 331 PAS -4.53 PAS -5.48 BTH -4.30 o) -0.24 o) -6.66 CAS
(6) (19) 1) 1) (16) @ () ) () 3)
4 317 o] -3.36 PAS  +0.48 o] -4.91 o -3.30 BTH -4.46 PAS -5.43 PAS -4.27 o) +0.07 o] -6.64 PAS
(2) (3) 1) (2 (2 @ 1 (28) (1) (M
5 -3.03 o] -3.29 o] +053  PAS -4.43 PAS -3.23 o) -4.31 PAS 5.42 PAS -4.11 o) +0.26 o] -6.41 PAS
(2 () 1) 1) (5) D ) 7 (1) (6)
6 -2.92 CAS -3.16 0 +0.54 0 -4.41 o) -3.18 o] -3.78 PAS -5.14 PAS -4.04 o) +0.27 o] -6.01 CAS
(1) (3 1) 1) (6) 1 (4) 1) 1) (2
7 -2.92 PAS -3.10 PAS  +0.59 0 -4.27 o) -3.16 PAS -3.53 o] -5.06 PAS -4.04 PAS  +0.28 o] -5.95 PAS
(2) (1) 1) 1) (4) ) (1) (10) ) (1)
8 -2.78 o] -3.06 o) +0.67 o] -4.06 o) -2.89 o] -3.44 PAS -5.02 o] -3.96 o] +0.30  PAS -5.84 o)
(5) (3) 1) (1) (3) D 2 (3) (1) (14)
9 -2.62 o) -2.98 o) +0.70  PAS -3.89 o) -2.85 PAS -3.40 PAS -4.87 o] -3.90 o] +0.30 o] -5.82 o)
(1) (7) 1) (2) (2) 1 4) (1) (1) (1)
10 -2.57 o] 296 MDL  +0.70  PAS 3.77 o -2.84 o) -3.33 PAS -4.81 PAS -3.85 CAS  +0.37 o] 5.72 o)
v () (€] (€] (6) @ @ (€] @) @
11-100 o] CAS/ PAS/ PAS/ PAS/ PAS/ PAS/ PAS/ PAS/ o)
o] o] o\ o] o] o] ol o]
CAS
(*/100) (€] (5) 9 (€] ) (20) (€] ©)] (14) (5)
/X X X X X X y X X X X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The hinding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs.
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CR LIGAND

HUPA HUPB (-)-HUP X MF268 MPTP PROP TAC A-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 711 o) 712 o) 7.29 PAS 5.44 PAS 5.72 PAS 594  PAS 6.43 o) 745 PAS -6.50 PAS
(20) (57) (11) (5) (28) (3) (24) (4) (4)
2 -6.66 0 -6.57 PAS -7.04 PAS -4.78 PAS 5,53 PAS 5.71 PAS -6.37 PAS -7.34 MDL  -6.00 PAS
(18) (10) (27) ®) (1) (1) (21) (4) (1)
3 -6.59 PAS -6.37 PAS -6.83 PAS -4.31 o) -5.36 o) 5.16 PAS -6.35 PAS -6.84 PAS -5.68 PAS
(20) (31) (9) 9) (54) (2 (21) (8) (1)
4 -6.44 o 5.77 0 -6.70 PAS -4.31 PAS -5.21 CAS -4.99 PAS -6.31 o] -6.76 PAS -5.31 PAS
3) (1) (2) 1) (1) 3) (15) (2 (2
5 -6.22 o) -5.68 CAS -6.69 o] -4.30 PAS -5.21 PAS -4.76 o) -6.29 PAS -6.61 PAS 5.17 PAS
() (€] (6) (2 (1) 1) ©)] (6) (2
6 -6.04 o) - - -6.57 o] -4.13 PAS -5.19 PAS -4.72 PAS -6.19 PAS -6.48 PAS 5.14 o)
(1) (20) (€] (7) 1) 3) (7 (2
7 -5.96 PAS - - -6.34 PAS -4.11 PAS -5.19 o] -4.64 o] -5.83 o] -6.27 PAS 5.13 o)
(7) (9 (€] (3) (2 (2 @) (6)
8 5.79 CAS - - -6.07 o] -4.11 PAS 506 MDL  -4.40 PAS 5.77 o] -6.07 o] -4.94 o)
(3) (1) 1) 1) 1) 3) () ()
9 5,58 PAS - - -6.05 o] -4.05 PAS -4.33 o] -4.33 PAS -5.24 o] -5.69 PAS -4.87 PAS
(9) (1) () (€] 1) (4) (1) )]
10 5.28 o) - - -5.69 o] -4.03 PAS -4.21 o] -4.30 PAS -5.10 o] -5.63 PAS -4.64 o)
(] (€] 3 (€] (€] @ (] (©)]
11-100 PAS/ - - o] PAS/ o] PAS/ o] PAS/ PAS/O
o) o/ o] o]
MDL
(*/100) (©)] D ©) (33) (€] 17 (0) (32) (18)
\/ X X X X \ \ v X \ y

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, \ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs (continued).
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Appendix 19

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase in complex with propidium (2.25 A°) (PDB ID:
1n5r) (arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (HM)
(kcal/mol)
A’-THC 1 -7.69 8 2.31
Donepezil 1 -7.46 2 3.38
(-)- Huprine x 1 -7.22 8 5.08
(-)-Galanthamine 1 -6.87 4 9.27
Huperzine A 1 -6.81 25 10.24
Huperzine B 1 -6.59 50 14.89
Tacrine 1 -6.43 40 19.39
D-Tubocurarine 1 -6.43 5 19.42
(-)- Huprine x 6 -6.41 33 20.03
A’-THC 7 -6.17 10 30.03
Propidium 1 -5.90 5 47.51
(-)-Galanthamine 11 -5.79 14 57.25
Propidium 2 -5.70 6 66.54
MPTP 1 -5.65 30 72.26
Decidium 1 -5.54 1 86.81
MPTP 3 -5.44 47 102.34
Donepezil 8 -5.19 5 156.84
BW284C51 1 -5.02 2 208.70
MF268 1 -4.75 2 328.00
MF268 2 -4.70 7 359.77
Edrophonium 1 -4.59 14 430.13
D-Tubocurarine 14 -4.29 19 722.24
Edrophonium 3 -4.20 26 828.56
Acetylthiocholine 1 -4.01 33 1150.00
Acetylcholine 1 -3.89 31 1400.00
Decamethonium 1 -3.79 4 1670.00
Acetylcholine 2 -3.65 33 2130.00
Decamethonium 2 -3.58 18 2370.00
Ambenonium 1 -0.82 1 249110.00
Gallamine 1 -0.80 1 261310.00
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Appendix 20

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase in complex with propidium (2.25 A°) (PDB ID:
1n5r) (arranged according to highest number in cluster).

Ligand Cluster Lowest No in Inhibition
Rank Binding Cluster Constant,
Energy Ki
(kcal/mol) (UM)
Huperzine B 1 -6.59 50 14.89
MPTP 3 -5.44 47 102.34
Tacrine 1 -6.43 40 19.39
Acetylcholine 2 -3.65 33 2130.00
Acetylthiocholine 1 -4.01 33 1150.00
(-)- Huprine x 6 -6.41 33 20.03
Acetylcholine 1 -3.89 31 1400.00
MPTP 1 -5.65 30 72.26
Edrophonium 3 -4.20 26 828.56
Huperzine A 1 -6.81 25 10.24
D-Tubocuraine 14 -4.29 19 722.24
Decamethonium 2 -3.58 18 2370.00
Edrophonium 1 -4.59 14 430.13
(-)-Galanthamine 11 -5.79 14 57.25
A>-THC 7 -6.17 10 30.03
(-)- Huprine x 1 -7.22 8 5.08
A>-THC 1 -7.69 8 2.31
MF268 2 -4.70 7 359.77
Propidium 2 -5.7 6 66.54
Donepezil 8 -5.19 5 156.84
Propidium 1 -5.90 5 47.51
D-Tubocuraine 1 -6.43 5 19.42
Decamethonium 1 -3.79 4 1670.00
(-)-Galanthamine 1 -6.87 4 9.27
BW284C51 1 -5.02 2 208.70
Donepezil 1 -7.46 2 3.38
MF268 1 -4.75 2 328.00
Ambenonium 1 -0.82 1 249110.00
Decidium 1 -5.54 1 86.81
Gallamine 1 -0.80 1 261310.00
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Appendix 21

Results from the docking of standard ligands with a structure derived from the crystal structure of mouse acetylcholinesterase in
complex with propidium (2.25 A°) (PDB ID: 1n5r).

c LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)

LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS

1 -3.89 [6) -4.01 o) -0.82 PAS 5.02 PAS 3.79 BTH 554 MDL  -7.46 BTH -4.59 PAS -0.80 [6) 6.87 PAS
(1) (33) (1) (2) 4) 1) (2 (14) (1) 4)

2 -3.65 PAS  -3.68 PAS  +0.19 0 5,01 BTH -3.58 o] -4.49 PAS -6.20 PAS -4.53 PAS -0.54 o} 6.74 PAS
(33) (11) (1) 1) (18) (2 (1) (22) (1) (11)

3 -3.38 PAS -3.47 PAS  +0.19 0 -4.62 0 354  MDL  -4.40 PAS -6.00 BTH -4.20 o) -0.45 PAS -6.58 PAS
(5) (21) 1) () (3) 1) (1) (26) (2) (6)

4 -3.26 o) 331 PAS  +0.26 0 -4.56 PAS 3.31 PAS -4.29 PAS 5.76 PAS -4.11 o) 0.21 o} -6.55 CAS
(4) (2 1) 1) (6) (€] (2) (8) (1) (2

5 3.12 o) -3.26 o] +0.49 0 447  MDL  -3.29 PAS -4.12 PAS -5.68 o] -4.03 o) 0.17 PAS -6.16 PAS
(2) (7 1) (€] 3) (1) (2 (6) (2 4

6 -3.05 o) 3.22 0 +0.52 o -4.30 BTH -3.28 o) 3.73 PAS 5.37 PAS -3.97 PAS -0.15 o 6.16 PAS
(5) (4) 1) 1) (4) (1) (4) 4) (1) (1)

7 -2.99 o 311 0 +0.56 o -4.28 PAS 3.24 BTH -3.64 PAS 5.28 PAS -3.93 o] -0.04 0 -6.07 PAS
©] (6) 1) 0 (1) (1) (1) (1) ) (2)

8 -2.82 o -2.97 o) +0.66 o -4.19 BTH -3.16 o) 3.19 o) 5.19 PAS -3.91 o] +0.03 0 -6.07 CAS
(2) (8) 1) 0 (11) (1) (5) (3) (1) (2)

9 -2.78 PAS -2.81 o) +0.66 o -4.19 PAS 313 o] -3.18 PAS -5.09 PAS 3.79 PAS  +0.04  PAS -6.04 PAS
(2) 1) 1) 0 (4) (1) 1) (1) (1) (2)

10 2.77 CAS 2.72 o) +0.68 o -4.18 0 -3.07 BTH -3.10 o] -4.98 o] -3.78 CAS  +0.07 o -5.94 o)
(@) v (€] (€] 3 (€] (€] “ @) (©))

11-100 o o] PAS/ PAS/ PAS/ PAS/ PAS/ PAS/ PAS/ o)

0 o/ o] o o] ol o)
BTH BTH CAS
(*/100) (€N Q] 4 4) ©) a7 ©)] (6) (19) @
/X X X \ X \ \ \ X X X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind in
between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total
conformation (the binding location is correct according to the literature) over 100 runs.
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c LIGAND
R
HUPA HUPB (-)-HUP X MF268 MPTP PROP TAC A>-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 6.81 o) -6.59 o) 7.22 PAS 475 PAS 5.65 PAS -5.90 PAS 6.43 PAS -7.69 PAS 6.43 PAS
(25) (50) (8) (2 (30) (5) (40) (8) (5)
2 -6.70 PAS -6.56 PAS -6.92 PAS -4.70 0 -5.62 PAS 5.70 PAS  -6.37 PAS 741  MDL  -6.40 PAS
(25) (8) (4) 7 (5) (6) (16) ) (5)
3 -6.59 0 -6.31 PAS -6.91 PAS 441  MDL 544 0 5.70 PAS 6.23 PAS 693 MDL  -5.88 PAS
(10) (36) (13) 1) (47) (3) (7) (8) 3)
4 -6.33 o] 5.82 o) -6.85 PAS -4.33 PAS -5.25 o] -5.66 PAS 6.17 o] -6.51 PAS 5.43 PAS
(1) (3) (5) (5) (1) 1) (6) (6) (11)
5 -5.84 o] -5.76 o) -6.66 o) -4.30 PAS -5.18 PAS -4.98 PAS 6.14 o) -6.51 PAS -5.26 PAS
(1) 1 4) (@) (7) (2 (6) @) )
6 -5.81 CAS 5.19 o) -6.41 0 -4.19 PAS 512  MDL  -4.90 PAS -5.99 o] -6.41 PAS 5.22 PAS
(2) 1 (33) 3) (1) () (10) 4) (1)
7 5.77 PAS -4.78 o) -6.25 PAS -4.18 PAS 5.11 PAS -4.80 PAS 5.94 o] -6.17 o) -5.03 o)
(7) (] (4) (€] 1) 1) (4) (10) (5)
8 5.72 PAS - - 6.22 0 -4.05 PAS -4.40 o] -4.59 o] 5,93 o] -6.15 PAS -5.03 o)
(1) (2 (1) (2 (2 (1) 3 (6)
9 5.41 o] - - 6.17 0 -3.92 PAS -4.27 o] -4.34 PAS -5.88 o] -6.13 PAS -5.02 o)
(2) (1) (2) (€] 1) (1) (2) ®)
10 -5.39 PAS - - 591  MDL  -391 PAS -4.06 o) -4.33 PAS 5.82 o -5.49 PAS -453 o)
@ (€] (€] (5) (€] (€] () (]
11-100 PAS/ - - PAS/ PAS/ - - PAS/ o o) PAS/
0 0 0 0 0
(*/100) @) ) ) (29) Q] (28) Q] (25) (29)
/X X X X V X \ X V V

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL = Bind
in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total

conformation (the binding location is correct according to the literature) over 100 runs (Continued).
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Appendix 22

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase in complex with succinylcholine (2.05 A°) (PDB
ID: 2ha2) (arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (HM)
(kcal/mol)
(-)- Huprine x 1 -7.62 16 2.59
(-)- Huprine x 3 -7.50 26 3.20
A®-THC 1 -7.19 18 5.40
Huperzine A 1 -7.00 37 7.44
(-)-Galanthamine 1 -6.98 33 7.62
Huperzine B 1 -6.98 32 7.67
Donepezil 1 -6.88 5 9.04
BW284C51 1 -6.48 6 17.78
Tacrine 1 -6.40 11 20.21
Tacrine 4 -6.33 27 23.02
D-Tubocuraine 1 -6.21 7 28.22
Decidium 1 -6.13 2 32.03
Propidium 1 -5.95 5 43.20
MPTP 1 -5.64 48 73.44
MF268 1 -5.27 4 136.70
D-Tubocuraine 11 -4.71 16 354.12
Edrophonium 1 -4.61 32 419.22
MF268 8 -4.51 9 491.22
Decamethonium 1 -3.88 19 1420.00
Acetylthiocholine 1 -3.76 33 1760.00
Acetylthiocholine 2 -3.59 46 2320.00
Acetylcholine 2 -3.53 30 2580.00
Gallamine 1 -0.92 1 210000.00
Ambenonium 1 -0.17 1 754450.00
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Appendix 23

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase in complex with succinylcholine (2.05 A°) (PDB
ID: 2ha2) (arranged according to highest number in cluster).

Ligand Cluster Lowest No in Inhibition
Rank Binding Cluster Constant, K;
Energy (HM)
(kcal/mol)
MPTP 1 -5.64 48 73.44
Acetylthiocholine 2 -3.59 46 2320.00
Huperzine A 1 -7.00 37 7.44
Acetylthiocholine 1 -3.76 33 1760.00
(-)-Galanthamine 1 -6.98 33 7.62
Edrophonium 1 -4.61 32 419.22
Huperzine B 1 -6.98 32 7.67
Acetylcholine 2 -3.53 30 2580.00
Tacrine 4 -6.33 27 23.02
(-)- Huprine x 3 -7.50 26 3.20
Decamethonium 1 -3.88 19 1420.00
A>-THC 1 -7.19 18 5.40
(-)- Huprine x 1 -7.62 16 2.59
D-Tubocurarine 11 -4.71 16 354.12
Tacrine 1 -6.40 11 20.21
MF268 8 -4.51 9 491.22
D-Tubocurarine 1 -6.21 7 28.22
BW284C51 1 -6.48 6 17.78
Donepezil 1 -6.88 5 9.04
Propidium 1 -5.95 5 43.20
MF268 1 -5.27 4 136.70
Decidium 1 -6.13 2 32.03
Ambenonium 1 -0.17 1 754450.00
Gallamine 1 -0.92 1 210000.00
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Appendix 24

Results from the docking of standard ligands with a structure derived from the crystal structure of mouse acetylcholinesterase in
complex with succinylcholine (2.05 A°) (PDB ID: 2ha2).

[ LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -3.65 o) -3.76 [6) 0.17 0 -6.48 BTH -3.88 BTH 6.13 PAS -6.88 BTH -4.61 PAS -0.92 [6) -6.98 PAS
(14) (33) (1) (6) (19) () (5) (32) () (33)
2 -3.53 PAS -3.59 PAS  +0.20 0 5.73 BTH -3.83 o] -4.82 PAS -6.80 BTH -4.48 PAS -0.57 o} -6.67 PAS
(30) (46) (1) (3) (12) 1) (2 ©)] (@) (3)
3 -3.44 o] -3.45 PAS  +0.21 0 5.71 BTH 3.74 BTH -4.33 PAS -6.69 BTH -4.39 o) +0.00  PAS -6.53 PAS
(14) (5) (1) (2) (9) (1) (3) ©)] () (1)
4 -3.37 PAS 341 PAS  +0.25 0 -5.49 BTH -3.67 o] -3.80 PAS -6.45 BTH -4.30 o) +0.19 o) -6.47 CAS
(11) (2 (1) (5) (3) (1) 4) 4 () (3)
5 3.22 o] -3.38 o) +0.31 0 -5.18 BTH -3.45 BTH -3.78 PAS -6.36 o) -4.19 o) +0.28  PAS -6.46 CAS
(7) (5) 1) 4) (2) (1) 1) (21) (@) (1)
6 -3.22 o] 311 o +0.52 o) -4.93 PAS -3.44 BTH 3.74 PAS 6.23 BTH -4.04 o +0.38 0 -6.37 PAS
(3) (2 1) 1) (4) (1) (4) 17 (2 (1)
7 -3.04 PAS -3.03 o) +0.55 o -4.67 o] -3.36 o] -3.64 PAS -6.20 PAS -3.85 0 +0.53 0 -6.27 CAS
(4) 1) (1) 1) (7) (1) (4) ) ) (6)
8 -2.94 o) -2.70 o +0.56 o -4.61 BTH -3.24 PAS -3.58 o) -6.18 PAS -3.84 0 +0.53 0 6.21 CAS
(2) @] (1) 1) (4) (1) (4) 1) @) (2)
9 -2.83 CAS 217 o +0.59 o -4.48 PAS -3.13 BTH 3.42 PAS -6.08 BTH 3.77 CAS  +0.54 0 -5.80 CAS
©] @] (1) 1) (1) (1) (2) ) (2 (1)
10 -2.66 o) -2.16 o +0.65 o -4.47 o] -2.86 o] -3.38 o] -5.94 PAS -3.45 0 +0.76 0 5.79 o)
v D (€] (€] (©)] (€] (2 (©)] @ (6)
11-100 o] 0 0 PAS/ PAS/ PAS/ PAS/ 0 PAS/ o)
o] o) o ol o)
BTH
(*/100) (€] Q] ) (21) (35) (16) (23) 3) (13) (13)
v/ X X X X V y \ \ X X X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), O = Bind to other site compared to PAS and CAS, MDL = Bind in between PAS
and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total conformation (the
binding location is correct according to the literature) over 100 runs.
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C LIGAND
R
HUPA HUPB (-)-HUP X MF268 MPTP PROP TAC A%-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -7.00 PAS -6.98 PAS -7.62 CAS 5.27 PAS 5.64 0 -5.95 PAS  -6.40 MDL  -7.19 PAS 6.21 o)
(37) (32) (16) 4 (48) (5) (11) (18) ()
2 -6.41 o) -6.59 0 -7.53 PAS -4.77 PAS 5.48 PAS 5.71 PAS 637 MDL -718 MDL  -6.14 PAS
(18) (11) (2) (6) (2) (4) (22) (6) (11)
3 -6.35 o) -6.52 CAS -7.50 PAS 474  MDL  -5.33 CAS -5.38 PAS -6.34 0 -6.87 PAS -5.67 PAS
(14) (9) (26) (2 (9) (2) (19) (7) ()
4 -6.01 PAS -6.50 o) -7.08 PAS 474  MDL  -5.30 CAS 5.31 PAS -6.33 PAS 671 MDL  -552 o)
(1) (29) (2) 3) (3) ) (27) (4) (1)
5 -5.87 0 -6.03 0 -6.90 PAS -4.70 PAS -5.13 PAS -4.81 PAS -6.20 PAS -6.21 PAS 5.27 o)
(3) (2 (1) (2 (1) @ (2 (1) (2)
6 -5.82 CAS 5.74 o) -6.54 CAS -4.68 PAS -5.09 PAS -4.75 PAS -6.13 0 -5.89 PAS -5.03 PAS
(1) (2 (1) 4) (21) @ (2) (1) @
7 -5.80 o) -5.18 o) -6.38 o) -4.54 PAS -4.40 0 -4.64 PAS 5.87 0 -5.67 o) -4.93 PAS
4) (8) 17) @ (2 @ (3) (3) @
8 -5.63 o) -4.89 o) -5.69 o) 451  MDL  -4.20 0 -4.37 PAS 5.51 CAS -5.03 o) -4.85 o)
(€] 1) (1) 9 (2 @ (2) 4 ©)]
9 -5.22 CAS -4.85 o) -5.67 o) 437  MDL  -415 0 -4.23 PAS 5.24 0 -4.96 o) -4.84 o)
1) 1) (1) o (10) @ (4) ) @
10 -4.96 o) -4.81 o) -5.48 o) -4.32 PAS -3.86 0 -4.22 o) 5.15 0 -4.88 o) -4.75 o)
3 3) (€] 4 (€] @ (€] (2 (©)]
11-100 o) o) o) PAS/ 0 PAS/ 0 o) o)
o/ o)
MDL
(*7100) (2 9 1 (29) (12) (19) (2 (27) (16)
\/ X X X \ v X v X v X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest hinding energy (kcal/mol), O = Bind to other site compared to PAS and CAS, MDL = Bind in between PAS
and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) = Total conformation (the
binding location is correct according to the literature) over 100 runs (continued).
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Appendix 25

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase in complex with gallamine (2.20 A°) (PDB ID:
1n5m) (arranged according to lowest binding energy).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (LM)
(kcal/mol)
(-)- Huprine x 1 -7.63 13 2.55
A>-THC 1 -7.39 11 3.81
Huperzine A 1 -7.00 37 7.36
Huperzine B 1 -6.99 72 7.54
Donepezil 1 -6.81 1 10.26
(-)-Galanthamine 1 -6.80 5 10.39
(-)-Galanthamine 2 -6.68 15 12.76
Tacrine 1 -6.56 21 15.55
Tacrine 4 -6.31 30 23.83
(-)- Huprine x 8 -6.20 19 28.34
Propidium 1 -5.83 7 53.16
BW284C51 1 -5.71 1 65.52
MPTP 1 -5.64 21 73.48
D-Tubocurarine 1 -5.52 1 90.42
Donepezil 5 -5.39 3 111.03
MPTP 4 -5.20 62 154.43
Decidium 1 -5.00 1 215.58
MF268 1 -4.84 3 284.58
Edrophonium 1 -4.65 23 392.12
Edrophonium 3 -4.38 33 617.34
D-Tubocurarine 21 -4.25 25 761.06
BW284C51 6 -4.05 3 1080.00
Acetylthiocholine 1 -3.91 29 1370.00
Acetylcholine 2 -3.67 40 2040.00
Decamethonium 1 -3.63 7 2170.00
Acetylthiocholine 4 -3.56 35 2440.00
Decidium 7 -3.55 2 2480.00
Decamethonium 4 -3.30 16 3820.00
Gallamine 1 -1.17 1 138640.00
Ambenonium 1 -0.73 1 293990.00

135



Appendix 26

Results from the docking of standard ligands with a structure derived from the crystal
structure of mouse acetylcholinesterase in complex with gallamine (2.20 A°) (PDB ID:
1n5m) (arranged according to highest number in cluster).

Ligand Cluster Lowest No. in Inhibition
rank binding cluster constant, K;
energy (M)
(kcal/mol)
Huperzine B 1 -6.99 72 7.54
MPTP 4 -5.2 62 154.43
Acetylcholine 2 -3.67 40 2040.00
Huperzine A 1 -7.00 37 7.36
Acetylthiocholine 4 -3.56 35 2440.00
Edrophonium 3 -4.38 33 617.34
Tacrine 4 -6.31 30 23.83
Acetylthiocholine 1 -3.91 29 1370.00
D-Tubocurarine 21 -4.25 25 761.06
Edrophonium 1 -4.65 23 392.12
MPTP 1 -5.64 21 73.48
Tacrine 1 -6.56 21 15.55
(-)- Huprine x 8 -6.2 19 28.34
Decamethonium 4 -3.30 16 3820.00
(-)-Galanthamine 2 -6.68 15 12.76
(-)- Huprine x 1 -7.63 13 2.55
A>-THC 1 -7.39 11 3.81
Decamethonium 1 -3.63 7 2170.00
Propidium 1 -5.83 7 53.16
(-)-Galanthamine 1 -6.8 5 10.39
BW284C51 6 -4.05 3 1080.00
Donepezil 5 -5.39 3 111.03
MF268 1 -4.84 3 284.58
Decidium 7 -3.55 2 2480.00
Ambenonium 1 -0.73 1 293990.00
BW284C51 1 -5.71 1 65.52
Decidium 1 -5.00 1 215.58
Donepezil 1 -6.81 1 10.26
Gallamine 1 -1.17 1 138640.00
D-Tubocurarine 1 -5.52 1 90.42
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Appendix 27

Results from the docking of standard ligands with a structure derived from the crystal structure of mouse acetylcholinesterase in
complex with gallamine (2.20 A°) (PDB ID: 1n5m).

c LIGAND
R
ACL ACLTHIO AMB BW284C51 DECA DECI DONE EDR GALLMN ()-GLNTM
(CAS) (CAS) (PAS) (BTH) (BTH) (PAS) (BTH) (CAS) (PAS) (CAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -3.68 o) -3.91 [6) 0.73 PAS 5.71 BTH -3.63 PAS -5.00 PAS 6.81 PAS -4.65 PAS 117 [6) -6.80 PAS
(29) (29) (1) (1) (7) @ (1) (23) 1) (5)
2 -3.67 PAS -3.65 PAS -0.39 o] -5.44 PAS -3.52 BTH -4.56 PAS -6.79 BTH -4.64 PAS -1.04 o) -6.68 PAS
(40) (13) (1) 1) (1) @ (2) (24) (1) (15)
3 -3.40 PAS -3.60 PAS  +0.05 o] -4.54 PAS -3.38 PAS -4.54 PAS 6.21 PAS -4.38 o} -0.60 PAS -6.54 PAS
(15) (4) (1) 1) (4) @ (1) (33) (1) (10)
4 -2.93 PAS -3.56 PAS  +0.11 o] -4.41 PAS -3.30 o) -4.50 PAS -5.65 PAS -4.11 PAS -0.54 PAS -6.53 CAS
(1) (35) (1) 1) (16) @ (1) (5) (1) (7)
5 -2.90 PAS -3.47 PAS  +0.22 o] -4.35 PAS -3.28 o) -4.36 PAS -5.39 PAS -3.82 o} -0.42 o -6.14 CAS
(3) (4) (1) (€] (6) D 3) (2 (1) (1)
6 -2.81 o] -3.37 o +0.29 o] -4.05 o) -3.23 o] -3.85 PAS 5.23 PAS -3.81 PAS -0.33 PAS -6.09 PAS
(1) (1) (1) (3) (16) 1 (2 (1) (1) (1)
7 -2.66 o] -2.98 o +0.37 PAS -3.91 PAS -3.16 o] -3.55 PAS -4.95 PAS 366 MDL  -0.23 0 -5.55 0
©] (5) (1) (1) (4) (2 1) (1) (1) 9)
8 -2.66 o) -2.48 o +0.42 0 -3.87 o) 311 BTH -3.43 0 -4.81 PAS -3.45 CAS -0.04 0 -5.48 o)
(1) (1) (1) (1) (1) 1 1) (1) (1) (7)
9 -2.65 o) -2.45 o +0.54 0 -3.81 o) -3.03 PAS -3.03 PAS -4.79 PAS 3.25 0 +0.13 0 -5.39 o)
(2) (1) (1) (2) (4) 1 1) (2) (1) (2)
10 -2.59 o) -2.43 o +0.57 o] -3.63 0 -2.84 o] -3.03 o] -4.70 PAS 3.24 o +0.18 0 5.28 o)
(@) () (€] (€] ™ @ (€] @) (€} (€]
11-100 o) 0 PAS/ PAS/ PAS/ PAS/ PAS/ 0 PAS/ o)
o] 0 o) o] o] o)
(*/100) (0) Q] @ (€] () 7 ) 1) (11) (8)
v/ X X X V \ X y X X X X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL =
Bind in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) =
Total conformation (the binding location is correct according to the literature) over 100 runs.
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C LIGAND
R
HUPA HUPB (-)-HUP X MF268 MPTP PROP TAC A%-THC TUBO
(CAS) (CAS) (CAS) (PAS) (CAS) (PAS) (CAS) (PAS) (PAS)
LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS LBE BS
1 -7.00 o) -6.99 ) -7.63 PAS -4.84 PAS -5.64 PAS -5.83 PAS -6.56 [6) -7.39 PAS -5.52 o
(37) (72) (13) (3) (21) (7) (21) (11) (1)
2 -6.83 PAS -6.88 PAS -7.08 PAS -4.80 PAS -5.37 PAS -5.36 PAS -6.46 0 702 MDL  -515 PAS
(14) (21) (7) (3) (8) (5) (10 4) (2
3 -6.57 o) -6.02 PAS -7.07 CAS -4.77 PAS -5.30 CAS -5.14 PAS -6.33 PAS 691 MDL  -512 o
(5) (5) 4) (2) (2) ) (23) (4) 4)
4 -6.28 PAS 5.72 CAS -6.99 PAS -4.68 PAS -5.20 o) -4.96 PAS -6.31 PAS -6.47 PAS -5.01 PAS
(10) (1) (10) (1) (62) @ (30) (3) 3)
5 -6.09 PAS 5.71 o -6.70 PAS -4.32 PAS -4.76 CAS -4.85 PAS -6.26 PAS -6.45 PAS -4.83 o}
(5) @ (6) 3 1) @ 9 (1) )
6 5.79 CAS - - -6.37 o -4.22 PAS -4.14 o) -4.73 0 6.12 PAS -6.44 PAS -4.76 o}
(8) 9) (2) 6) ) (1) (5) 1)
7 5.53 o) - - -6.24 o -3.97 o - - -4.65 PAS 5.35 0 -6.19 PAS -4.69 PAS
(4) (13) (2 ) (2) (3) 1)
8 5.38 CAS - - -6.20 o -3.92 PAS - - -4.30 0 -5.09 0 5.74 PAS -4.67 PAS
@ (19) (1) ) (2 (1) )
9 -4.87 o) - - -6.16 PAS -3.91 PAS - - -4.28 PAS -4.85 0 -5.59 o} -4.65 PAS
©)] (2) (2) @ e (8) 3)
10 -4.80 o) - - -5.96 o -3.87 MDL - - -4.13 PAS -4.55 0 5.36 PAS -4.63 o}
@ 2 2 @ (€] (2 (€]
11-100 o) - - o PAS/ - - PAS/ - - PAS/ o}
o/ 0 o
MDL
(*7100) (9 @ @ X (31) ©)] (25) Q] (29) (11)
\/ X X X v X \ X N X

CR = Cluster rank, PAS = Peripheral anionic site, CAS = Catalytic site, LBE = Lowest binding energy (kcal/mol), BS = Binding site, O = Bind to other site compared to PAS and CAS, MDL =
Bind in between PAS and CAS, BTH = Bind at PAS and CAS, X = The binding location is incorrect according to literature, ¥ = The binding location is correct according to literature, (*/100) =
Total conformation (the binding location is correct according to the literature) over 100 runs (continued).
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Appendix 28
Results from the docking of PAS binding ligands (Ligplot analysis).

C No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved (GN) residues S in involved A residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
AMBENONIUM DECIDIUM
a 1 PAS -2.70 03-TYR 72:0H 2.76 5 a 1 PAS -5.39 N34-SER293:0G 2.72 7
b 1 0 -0.78 N7-GLU73:0E2 2.74 4 b 1 PAS -5.49 N35-PHE284:0 2.65 8
N8-GLU73:0E2 2.70
c 1 0 -0.88 - - 8 c 1 PAS -5.86 N34-SER286:0 2.94 7
N34-ARG289:0 2.85
N35-ASP72:0D2 2.76
d 1 PAS -2.19 N7-ASP285:0D1 2.61 5 d 2 PAS -6.44 N35-TYR330:0H 2.81 6
N8-ASP285:0D2 2.81 N35-ASP72:0D2 2.62
N34-SER286:0 2.93
e 1 PAS -1.35 N7-ASP285:0D1 271 4 e 2 PAS -6.29 N34-SER286:0 2.93 8
N34-ARG289:0 2.85
N35-ASP72:0D2 2.67
N35-TYR330:0H 2.76
f 1 0 -0.78 N7-ASP285:0D2 3.06 3 f 1 PAS -5.81 N34-ASP285:0D1 3.13 11
N8-ASP285:0D2 N34-SER286:0 2.83
g 1 0 -0.41 - - 7 g 2 PAS -4.63 N34-SER293:0 2.98 6
h 1 PAS -0.82 N8-GLY342:0 2.72 3 h 1 MDL -5.54 - - 10
i 1 PAS -0.73 N7-GLU292:0E2 3.07 4 i 1 PAS -5.00 N35-TYR72:0H 2.69 8
N8-GLU292:0E2 2.79 N34-SER293:0G 2.58
j 1 0 -0.17 N7-GLY305:0 3.11 5 j 2 PAS -6.13 N34-SER293:0 2.95 11
N8-GLY 305:0 2.85 N34-SER293:0G 2.92
N35-TYR72:0H 3.01

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol ), PAS = Peripheral anionic site, CAS = Catalytic site, O = Bind to other site compared to
PAS and CAS, MDL = Bind in between PAS and CAS.
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C No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved A residues S in involved A residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
GALLAMIN MF 268

a 1 PAS +0.38 - - 7 a 6 PAS -4.98 N48-TYR 124:0H 2.68 8
016-PHE295:N 2.98
016-ARG296:N 3.18

b 2 PAS -0.67 - - 7 b 20 MDL -5.73 016-PHE288:N 2.95 6
016-ARG289:N 2.82
N14-SER286:0 2.94
N48-ASP72:0D2 2.83

c 2 PAS -1.10 - - 9 c 9 PAS 5.14 01-PHE288:N 2.81 8

d 1 PAS -0.38 - - 8 d 10 PAS -4.60 N14-TYR70:0H 3.01 7

e 2 PAS -1.14 - - 9 e 10 PAS -5.49 016-PHE288:N 2.84 6
016-ARG289:N 3.15
N14-SER286:0 2.97
N48-TYR70:0H 3.09

f 3 PAS -1.42 - - 7 f 13 PAS -4.66 0O1-PHE288:N 2.81 6
N14-TYR70:0H 2.94

g 1 6] -0.56 - - 8 g 5 PAS -5.44 N48-TYR124:0H 2.56 6
N14-SER293:0 2.86
016-PHE295:N 291
016-ARG296:N 3.05

h 1 6] -0.80 - - 10 h 2 PAS -4.75 - - 8

i 1 [¢) -1.17 - - 9 i 3 PAS -4.84 N48-TYR124:0H 2.90 7

j 1 6] -0.92 - - 9 j 4 PAS -5.27 N48-TYR124:0H 2.75 7
N14-ARG296:0 2.83
016-PHE295:N 2.91

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site, O = Bind to other site compared to PAS

and CAS, MDL = Bind in between PAS and CAS (Continued).
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C No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved A residues S in involved 0N residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
PROPIDIUM A>-THC

a 3 PAS -5.48 N21-TYR124:0H 2.79 7 a 13 PAS -6.88 01-PHE295:N 3.06 9

b 27 PAS -6.02 N20-TYR70:0H 2.52 8 b 5 MDL 731 02-PHE330:0C 2.63 10
N21-PHE284:0 2.72

c 20 PAS -5.96 N20-TYR 70:0H 2.60 11 c 3 PAS -6.45 - - 9
N21-PHE284:0 2.78

d 13 PAS -5.68 N21-PHE284:0 271 8 d 4 PAS -6.36 - - 11
N20-TYR70:0H 2.78

e 16 PAS -6.14 N20-TYR70:0H 2.52 10 e 9 PAS -6.59 - - 8
N21-PHE284:0 2.83

f 19 PAS -5.65 N20-TYR70:0H 2.77 7 f 4 PAS -6.62 - - 9
N21-PHE284:0 2.71

g 3 PAS -5.94 N20-TYR72:0H 2.93 5 g 4 PAS -7.45 02-PHE295:N 3.07 9
N21-GLN291:0 2.66

h 5 PAS -5.90 N21-GLN291:0 2.58 8 h 8 PAS -7.69 02-PHE295:N 3.04 12

i 7 PAS -5.83 N20-TYR72:0H 2.79 9 i 11 PAS -7.39 02-PHE295:N 3.11 10
N21-GLN291:0 2.65

j 5 PAS -5.95 N21-SER293:0 2.84 4 j 18 PAS -7.19 02-PHE295:N 3.14 12
N20-ASP74:0D2 3.15

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site, MDL = Bind in between PAS and CAS

(Continued).
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C No. BS LBE Residues Length No. of
S in involved A residues
cluster in involved
hydrogen in
bonding hydrophobic
interaction
D-TUBOCURARINE
a 3 PAS -6.01 02-SER293:0G 2.97 6
02-ARG296:0 3.22
04-GLU292:N 3.24
N85-HIS 287:0 3.02
b 25 PAS -6.52 04-ASP285:0D1 2.66 9
02-SER286:0 2.75
c 22 PAS -6.58 04-ASP285:0D1 2.52 9
02-SER286:0 2.75
d 33 PAS -6.51 04-ASP285:0D1 2.62 7
N85-TRP279:0 3.25
02-SER286:0 2.86
02-PHE288:N 3.16
e 19 PAS -6.70 N85-TRP279:0 331 7
02-SER286:0 2.83
02-PHE288:N 3.24
04-ASP285:0D1 2.69
f 18 PAS -6.58 04-ASP285:0D1 2.61 9
02-SER286:0 2.75
g 4 PAS -6.50 N85-LEU289:0 3.31 6
02-SER293:0 2.85
h 5 PAS -6.43 02-ASP74:0D1 2.70 5
02-TYR72:0H 3.11
i 1 0 -5.52 04-GLN181:0E1 2.96 6
02-PRO50:0 3.13
01-ARG45:NH2 273
j 7 0 -6.21 04-GLN181:0E1 2.90 5
02-PRO50:0 2.58

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site, O = Bind to other site compared to PAS and
CAS (Continued).
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Appendix 29

Results from the docking of CAS binding ligands ( Ligplot analysis ).

(3 No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved (GN) residues S in involved *) residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
ACETYLCHOLINE ACETYLTHIOCHOLINE
a 36 PAS -3.76 03-PHE295:N 2.90 6 a 33 PAS -3.77 01-ARG 296:N 2.81 6
05-ARG296:N 2.92 0O1-PHE295:N 2.82
b 55 PAS -3.39 05-ARG289:N 2.95 5 b 23 MDL -3.54 01-SER200:0G 2.70 7
01-HIS440:NE2 2.85
c 45 PAS -3.42 05-ARG289:N 2.95 5 c 32 PAS -3.562 0O1-PHE288:N 2.83 6
d 39 PAS -3.25 05-ARG289:N 3.01 5 d 39 PAS -3.42 0O1-PHE288:N 2.84 7
e 57 PAS -3.41 05-ARG289:N 2.98 5 e 50 PAS -3.52 01-PHE288:N 2.93 7
f 45 PAS -3.25 05-ARG289:N 2.97 5 f 60 PAS -3.47 01-PHE288:N 2.83 9
g 41 [6) -3.94 05-THR438:N 2.96 7 g 40 ) -4.17 01-THR438:N 2.84 8
h 31 6] -3.89 05-THR438:N 2.99 7 h 33 0 -4.01 01-THR438:N 2.81 8
i 29 6] -3.68 05-THR438:N 2.95 7 i 29 0 -3.91 01-THR438:N 3.09 6
j 14 [e] -3.65 05-THR438:N 3.04 6 j 33 (0] -3.76 01-THR438:N 2.80 7

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site, O = Bind to other site compared to PAS

and CAS, MDL = Bind in between PAS and CAS.
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C No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved N residues S in involved A residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
EDROPHONIUM (-)-GALANTAMINE
a 19 PAS -4.68 01-ARG296:N 2.78 6 a 33 PAS -7.09 019-TYR337:0H 2.70 9
01-PHE295:N 2.86
b 28 PAS -4.52 01-ARG289:N 2.81 6 b 24 CAS -7.03 N11-ASP72:0D2 2.62 6
01-ARG289:0 2.69
c 69 PAS -4.49 01-ARG289:N 291 7 c 8 PAS -6.95 019-TYR121:0H 3.14 5
01-ARG289:0 2.73 018-TYR121:0H 2.73
N11-TYR70:0H 2.92
d 59 PAS -4.28 01-ARG289:N 2.90 7 d 37 PAS -6.74 N11-TYR121:0H 2.71 7
01-ARG289:0 2.66
e 72 PAS -4.49 01-ARG289:N 2.86 7 e 32 PAS -7.01 N11-TYR70:0H 3.03 6
01-ARG289:0 2.69
f 65 PAS -4.36 01-ARG289:N 3.08 6 f 31 PAS -6.95 018-ARG289:N 3.10 7
N11-TYR121:0H 2.76
g 16 PAS -4.69 01-ARG296:N 2.81 5 g 4 PAS -7.03 018-ARG296:N 3.13 6
N11-TYR124:0H 2.69
019-TYR341:0 3.02
h 14 PAS -4.59 01-ARG296:N 2.75 4 h 4 PAS -6.87 018-ARG296:N 3.20 5
018-PHE295:N 2.99
019-TYR341:0 2.99
N11-TYR124:0H 2.67
i 23 PAS -4.65 01-ARG296:0 2.69 6 i 5 PAS -6.80 018-ARG296:N 3.02 7
01-ARG296:N 2.65 N11-TYR124:0H 2.85
j 32 PAS -4.61 01-ARG296:N 2.97 j 33 PAS -6.98 019-ASP74:0D2 3.04 7
01-ARG296:0 2.78 019-TYR124:0H 3.07
N1-SER293:0 2.88

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site (continued).
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C No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved A residues S in involved A residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
HUPERZINE A HUPERZINE B
a 16 CAS -7.13 N13-SER203:0E1 2.72 9 a 18 CAS -7.16 N2-GLU202:0E1 2.70 9
b 35 CAS -6.58 N5-TYR121:0H 2.65 3 b 72 CAS -6.85 01-HIS440:NE2 2.90 3
N13-TYR334:0H 3.20 01-SER200:0G 2.87
N13-ASP72:0D2 2.54 N2-TYR121:0H 2.70
c 4 CAS -6.07 N13-GLU199:0E1 251 7 c 16 CAS -6.54 N2-GLU199:0E1 2.63 7
d 15 CAS -6.96 N13-TYR330:0H 3.08 5 d 10 CAS -6.48
N5-TYR130:0H 2.94
015-TYR130:0H 2.83
e 14 CAS -6.59 N5-TYR130:0H 3.32 4 e 4 CAS -6.53 N2-GLU199:0E1 2.65 6
N13-TYR330:0H  2.62
f 25 CAS -6.89 N13-TYR330:0H 291 5 f 16 CAS -6.56 N2-GLU199:0E1 2.63 7
015-TYR130:0H  2.91
N5-TYR130:0H 3.10
g 20 [¢) 711 015-THR438:N 3.02 6 g 57 o) 7.12 N38-GLU452:0E2  2.81 7
N13-GLU81:0E2  2.58 N2-GLU81:0E2 2.65
N13-MET85:SD 3.30
h 25 0 -6.81 015-THR438:N 2.98 4 h 50 o) -6.59 N2-GLU81:0E2 271 8
N13-THR436:0G1  2.68
N13-GLU452:0E1  2.62
N13-TYR465:0H  2.57
i 37 0 -7.00 N13-GLU452:0E2  2.77 7 i 72 o) -6.99 N2-THR436:0G1 2.76 6
N13-GLU452:0E1  2.64 N2-GLU452:0E1 2.94
j 37 PAS -7.00 N13-SER293:0 2.86 5 j 3 PAS -6.98 N38-TYR124:0H 273 4
N13-TYR341:0 2.48 N2-TYR341:0 271
N5-ARG296:0 3.03

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site , O = Bind to other site compared to PAS and

CAS (continued).
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(3 No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved (6] residues S in involved A residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
(-)-HUPRINE X MPTP

a 7 PAS -7.27 N15-TYR341:0 2.52 6 a 33 PAS -5.58 N13-TYR72:0H 2.93 5
N42-ARG296:0 2.70

b 56 CAS -7.54 N15-ASP72:0D2 241 5 b 88 CAS -6.07 N13-ASP72:0D2 2.70 5

c 22 PAS -6.70 N15-ARG289:0 2.63 7 c 10 PAS -5.48 N13-SER286:0 2.79 9

d 18 PAS -6.56 N15-ARG289:0 2.51 7 d 27 PAS -5.44 N13-SER286:0 2.78 9

e 21 PAS -6.72 N15-ARG289:0 2.56 8 e 72 PAS -5.73 N13-TYR70:0H 2.85 6

f 16 PAS -6.54 N15-ARG289:0 2.68 7 f 27 CAS -5.48 N13-ASN85:0D1 3.06 10

g 11 PAS -7.29 N15-SER293:0 3.06 6 g 28 PAS -5.72 N13-SER293:0 291 6
N15-TYR341:0 2.54

h 8 PAS 7.22 N42-ARG296:0 3.12 6 h 30 PAS -5.65 N13-SER 293:0 2.99 5
N15-TYR341:0 2.36

i 13 PAS -7.63 N42-ARG296:0 3.16 6 i 21 PAS -5.64 N13-SER293:0 2.90 5
N15-TYR341:0 2.38

j 16 CAS -7.62 N15-ASP74:0D2 2.42 6 j 48 o) -5.64 N13-ASP131:0D2 3.10 4

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site , O = Bind to other site compared to PAS and

CAS (continued).
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C No. BS BE Residues Length No. of
S in involved A residues
cluster in involved
hydrogen in
bonding hydrophobic
interaction
TACRINE
a 20 CAS -6.40 N1-ASP74:0D2 2.84 7
N1-THR83:0G1 2.93
b 28 PAS -6.51 N1-TYR121:0H 2.57 6
c 16 CAS -6.26 N1-GLN69:0OE1 2.58 7
N1-TRP84:0 2.60
d 20 CAS -6.26 N1-GLN69:0E1 2.60 7
N1-TRP84:0 2.60
e 22 CAS -6.27 N1-TRP84:0 2.60 5
NI-GLN69:0E1 2.50
f 21 CAS -6.28 N1-TRP84:0 2.63 9
N1-GLN69:0E1 2.53
g 24 0 -6.43 N1-GLU452:0E1 2.64 7
N1-THR436:0G1 2.56
h 40 PAS -6.43 N1-ASP74:0D1 2.40 5
i 21 0 -6.56 N1-THR436:0G1 2.52 8
N1-GLU452:0E1 2.59
j 11 MDL -6.40 N1-ASP74:0D2 2.48 3

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site , O = Bind to other site compared to PAS

and CAS (continued).
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Appendix 30

Results from the docking of both sites (PAS & CAS) binding ligands ( Ligplot analysis ).

C No. BS LBE Residues Length No. of C No. BS LBE Residues Length No. of
S in involved A) residues S in involved A residues
cluster in involved cluster in involved
hydrogen in hydrogen in
bonding hydrophobic bonding hydrophobic
interaction interaction
BW284C5 DECAMETHONIUM
a 2 PAS -5.33 - - 8 a 2 BTH -3.54 - - 11
b 6 BTH -6.63 030-PHE288:N 2.75 9 b 64 MDL -4.05 - - 6
c 2 PAS -5.60 030-PHE288:N 2.88 6 c 41 PAS -3.70 - - 10
d 6 PAS -6.07 - - 6 d 8 BTH -3.67 - - 9
e 8 PAS -5.80 - - 9 e 6 BTH -3.69 - - 8
f 7 PAS -5.86 - - 9 f 5 BTH -3.65 - - 10
g 1 PAS -6.54 - - 9 g 7 (0] -3.50 - - 11
h 2 PAS -5.02 - - 9 h 4 BTH -3.79 - - 9
i 1 BTH -5.71 030-PHE295:N 2.98 10 i 7 PAS -3.63 - - 9
j 6 BTH -6.48 030-PHE295:N 2.89 8 j 19 BTH -3.88 - - 10

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol ), PAS = Peripheral anionic site, CAS = Catalytic site, O = Bind to other site compared to PAS and

CAS, MDL = Bind in between PAS and CAS.
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C No. of Observed Lowest Residues Length Hydrophobic
S cluster Binding Binding involved A Interactions
Site Energy in (No. of residues)
(kcal/mol) hydrogen
bonding
DONEPEZIL
A 5 PAS -5.89 - - 8
B 8 BTH -7.06 058-ARG289:N 277 7
c 1 BTH -7.01 058-ARG289:N 2.78 8
N3-TYR121:0H 2.75
d 4 PAS -6.39 N3-ASP285:0D1 2.81 9
058-ARG289:N 3.21
02-TYR121:0H 3.00
e 6 PAS -6.26 058-PHE288:N 3.07 9
058-ARG289:N 3.20
N3-ASP285:0D1 2.84
f 1 BTH -6.45 N3-TYR121:0H 2.84 7
058-PHE288:N 2.90
g 2 (0] -5.84 N3-ASP131:0D2 2.99 11
h 2 BTH -7.46 N3-TYR124:0H 2.78 9
058-ARG296:N 2.69
| 1 PAS -6.81 058-TYR72:0H 2.93 9
N3-TYR124:0H 2.81
J 5 BTH -6.88 N3-TYR124:0H 291 8

CS = Crystal structure, BS = Binding site, LBE = Lowest binding energy (kcal/mol), PAS = Peripheral anionic site, CAS = Catalytic site, BTH = Bind at PAS and CAS, O = Bind to
other site compared to PAS and CAS (continued).
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Appendix 31: Abstract and certificate for oral presentation at the 1% Pharmaceutical
Sciences Conference & Exhibition (PSCE), Penang, Malaysia, 27"-28" September

2010:
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Following is the abstract for oral presentation at the 1% Pharmaceutical Sciences

Conference & Exhibition (PSCE), Penang, Malaysia, 27™-28" September 2010:

MODEL BUILDING FOR VIRTUAL SCREENING OF COMPOUND
LIBRARIES FOR
ANTICHOLINESTERASE ACTIVITY

Sri Devi S*, Chung LY?, Buckle MJC*
'Department of Pharmacy, University of Malaya, 50603 Kuala Lumpur, Malaysia

Recent studies have identified that acetylcholinesterase (AChE) accelerates the
formation of amyloid fibrils and stable complexes with amyloid beta (Ap) that produce
the senile plaques characteristic of Alzheimer’s disease (AD). Our aim was to identify a
structure to be used for the virtual screening on commercially available compound
libraries to predict their ability to interact with the AP binding site thus preventing or
delaying the degeneration of cholinergic neurons. The AChE crystal structures (PDB
code: 1B41, 1EVE, 1JO7, 1IN5M, 1IN5R and 2HA2) were extracted from the protein
data bank and the ligands removed. 19 standard acetylcholinesterase inhibitors were
docked into the resulting structures using Auto Dock Software and the results analysed
in order to find the most suitable model for virtual screening to identify peripheral
anionic site (PAS) binding ligands. The docking results using a crystal structure of
human acetylcholinesterase in complex with fasciculin Il (PDB CODE: 1B41) have
shown that most of the PAS ligands bound near the aromatic residue Trp 286. This is in
agreement with site directed mutagenesis studies. Therefore, the structure obtained from
this crystal structure was found to be the most suitable for identifying PAS ligands.
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Appendix 32
Abstract and certificates for poster presentation at the 25" Scientific Meeting of The
Malaysian Society of Pharmacology and Physiology (MSPP), Universiti Putra

Malaysia, Malaysia, 25"-26" May 2011 (Awarded a Best Poster Prize in Poster

Presentation Contest):
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Following is the abstract for poster presentation at the The 25™ Scientific Meeting
of The Malaysian Society of Pharmacology and Physiology (MSPP), Universiti

Putra Malaysia, Malaysia, 25"-26" May 2011:

ANTICHOLINESTERASE ACTIVITY OF CHALCONES AND THEIR
MOLECULAR INTERACTIONS

Sri Devi Sukumaran, Chung Lip Yong, Michael James Christopher Buckle

Department of Pharmacy, University of Malaya, 50603 Kuala Lumpur, Malaysia

Acetylcholinesterase (AChE) plays a crucial role in the metabolism of the
neurotransmitter, acetylcholine. Hence, AChE inhibitors can be used to increase the
level of acetylcholine present in the synapses between the cholinergic neurons to
improve cholinergic function in Alzheimer’s disease (AD). Recent studies have shown
AChE enhances the aggregation of amyloid beta (AB) peptide fragments into amyloid
fibrils to form senile plaques characteristic of AD, and the presence of AChE inhibitors
IS known to suppress this AChE-induced amyloid fibril formation. In this study, we
investigated anticholinesterase activity of chalcones using Ellman colorimetric assay
and studied their molecular interactions by molecular docking experiments. For
computational study, the AChE crystal structure, human AChE in complex with
Fasciculin Il (PDB code: 1B41) was extracted from the protein data bank and the ligand
Fasciculin 1l removed. Chalcones with anticholinesterase activity were docked to this
crystal structure using AutoDock 4.0 software to study protein-ligand binding
interactions. Fifty-one chalcones were investigated for their anticholinesterase activity.
The cholinesterase assay predicted that ten compounds exhibited more than 20%
inhibition and one gave more than 50% inhibition at 10 UM, whereas the positive
controls tacrine and propidium gave 60% and 40% inhibition at the same concentration,
respectively. The docking experiments further demonstrated that these ligands either
bind to the catalytic site near to the aromatic residue Trp 86 or at peripheral anionic site
near the aromatic residue Trp 286, or bind to both Trp 86 and Trp 286. This study
successfully showed that some chalcones have the potential to inhibit
acetylcholinesterase activity and may improve cholinergic function in AD.

Keywords: Alzheimer’s disease, Acetylcholinesterase, Ellman assay, Chalcones,
Molecular docking
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