B. Procedures of GEMDOCK

a. Overviews of GEMDOCK

GEMDOCK has three main folder:

® Drug: ligand files in the MDL mol and SYBYL mol2 format
® \WCavPDB: files of binding cavities in the PDB format

® Fit: executing docking and output files

B PrePDB: files of docked poses

b. Setting up ligands

® Acceptable file formats: MDLimol and SYBYL mol2

® Don’t need to add hydrogen atoms.and atom charges on docked ligands. The program
will automatically assign them when docking:

® After finishing the ligand files, please put them in the folder “Drug” in the mol and

mol2 format.

c. Setting up the protein

® Preparing the binding site of the protein.
® Acceptable protein file format: PDB
® After finishing the protein file, put it in the folder “WCavPDB”.
® Tools for preparing the file of the binding site
B Swiss PDB Viewer (http://au.expasy.org/spdbv/text/main.htm)

B Any program for text edit, e.g. UltraEdit
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® Procedures:

B The target protein complex with its ligand, e.g. 3ert complex with its ligand, OHT

g L 35 L 3 - k]

[Ele Edit Select Buid Tools Fit Disply Color Preferences SwisModel Window Help

Open muneif File .. Shift+ Cal4+0

Open MOL File ..

Cpen Text File ...
Fun Seript ..
Tmport ...

Open Surface L4
Cpen Electrostatic Potential L4
Open Electron Density Map 4

Clasz Ciel+ W
Close Al Lavers Shift+ Cul+ W
Disrand ... 4

Save In Original Orientation
Sawe 4
Sawe Femote Job L4

Exit Chl

Step 1. Open the PDB file “3ert”.
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Selected by the left button

Step 2. Select the ligand “OHT” in the control panel.
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( DeepView 7 Swiss-Pdb¥iewer 3.7 (SP5) =)

File Edit Select Build Tools Fit Display Color Preferences SwissModel Window Help
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Aeeessible aa...

Ciroups with same Color az...

Extend to other Layers

Meighbors of Selected aa...
Grroups Cloz to an other Chadn...
Grroups Clos to an other Layer...

aa Making Clashes
a8 Making Clashes with Backbone
Sidechains lacking Proper H-bonds

Step 3. Select neighbors of the selected figand “OHT".‘
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Step 4. Select neighbors of the selected ligand “OHT” within 8 A.
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Surface...
Electrostatic Potential...

Open PDE File... ChltO
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Open MOL File ...
Open Text File ...
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Import ...
COpen Surface 4
COpen Electrostatic Potential 4
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KMtphopload el kim THM s pdb-pdbleZn RCA ent-0 pdb
EMfitptnploadicavl kim_THM _a pdb-pdbleZn ECA ent-1 pdb
T 7
RNV 6 s O
. \% .,
DAL A s

Y

Step 6. Save selected residues in the cavity file.

4

Sequence (FASTA) ..

A lignment ...
Ramachandran Flot Values ...

Image .. Cil+E

Stereo Image ...

POVZE1 Seene ...
POV 3.5 swene ..
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Step 7. Input the name of the cavity file (cav3ert_ OHT.pdb).

ATOM 435 N PHE 179 15.837
ATOM 436 CA PHE 179 16.922
ATOM 437 © PHE 179 16.216
ATOH 438 0 PHE 179 16. 545
ATOM 439 CB PHE 179 17.2048
ATOHM 440 O PHE 1y 16.130
ATCH 441 CD1 PHE 179 15.471
ATOH 442 CDZ PHE 179 15. 667
ATOH 442 CE1 PHE 179 14.4€5
ATOM 444 CEZ PHE 179 14.66&0
ATOM 445 CI  PHE 179 13.997
TER

HETATHM | 47E8 HCE* NAF 187 #.686
HETATM| 479 NHOZ* HAP a7 B. 616
HETATM | 4830 HC1* NHAP 187 10,180
HETATM| 401 HNN1 HAP a7 11.465
HETATM | 482 HCEZ NAP 187 11. 4925
HETATM| 483 NC3 HNAP 187 12. 612
HETATM | 484 NCT HNAF 1a7 12.537
HETATM| 485 NOT NAFP 187 13.548
HETATM | 406 NNT MNAP 1a7 11. 406
HETATHM | 487 HC4 NAF 187 13.303
HETATM| 400 NCS HAFP a7 1%.7548
HETATM | 485 HC& NAP 187 1Z.588

Step 8. In the cavity file, remove other titles except

+ 915
. 352
. BAS
-]

913
.T95
27T
.332
+ 152
L83

+B13
934
. 802
LT
ST
.09l
022
448
. B50
. 338
487
L DES

21.325
22.203
21.440
20,848
23. 286
24.1481
25.045
24.082
2E5.868
24. 894
25.778

33.614
J3.924
32.218
J2.00%
31.048&
30.815
29.750
29.502
29.152
31.3585
J2.531
32.T49

e el el el el
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=
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“ATOM”

> Before “TER”: protein

After “TER”™:

'd‘ﬂ'ﬂ'ﬂ'ﬂ'ﬂl

heterogen atom

I'ﬁ'h':'d\':'d

and “HETATM?”. Before the title

“TER” are standard protein. After the title “TER”, only heterogen atoms with “P” in the 82"

column are treated as the binding site.

B-5



B The target protein complex with no ligand, e.g. 1gkp

Open muneif File .. Shift+ Cal4+0
Open MOL File ..

Cpen Text File ...
Fun Seript ..
Tmport ...

Open Surface L4
Cpen Electrostatic Potential L4
Open Electron Density Map 4

Clasz Ciel+ W
Close Al Lavers Shift+ Cul+ W
Disrand ... 4

Save In Original Orientation
Sawe 4
Sawe Femote Job L4

Exit Chl

Step 1. Open the PDB file “1gkp”

i

| [ S ]

_“Selécted by the left butto
i 'ri-t- left button”

B ATFI0

-
L L L L L L AL L L L L L L L L L LA L

e o o o o

i

Step 2 . Select the residue KCX150 and two zinc ions in the control panel.
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Step 4. Select neighbors of the selected group within 8 A.
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Step 6. Save selected residues in the cavity file.
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Step 7. Input the name of the cavity file (cavlgkp_AAA.pdb).

ATOM 445 N GLY A 337 16.224 87.656 71.362Z 1.00 16.348

ATOM 445 CA GLY A 337 17.443 87.500 70.83Z 1.00 17.49

ATOM 447 GLY A 337 17.783 86.823 6%.86% 1.00 15.80

ATOM 445 0O LY A 337 17.479 85.823 6%.882 1.00 18.56

ATOM 449 N ILE A 338 18.467 87.174 68.617 1.00 16.73

ATOM 450 cCA TILE A 338 19.00% 86.274 67.628 1.00 17.53

ATOM 451 ILE A 338 20.454 §6.702 67.417 1.00 16.486

ATOM 452 © ILE A 338 20.781 §7.%04 6&7.3%0 1.00 18.14

ATOM 453 CB ILE A 338 18.253 86.287 66.276 1.00 18.10

ATOM 454 <31 ILE A 338 16.774 86.000 66,528 1.00 19.04

ATOM 455 CGZ2 ILE A 338 18.821 85.352 65.22Z1 1.00 19.45

ATOM 456 cCDl ILE A 338 15.6544 86.088 65.315 1.00 1%9.445

TER

HETATM 120 N EC¥ A 150 20,204 105.%9881 73.89%9 1.00 13.49 =
HETATM 121 <CA EKCX A 150 19.243 104.873 73.510 1.00 12,40 =
HETATM 122 C EC¥ A 150 15.064 105.124 74.415 1.00 13.22 =
HETATM 123 © EC¥ A 150 16.1682 105.183 75.843 1.00 14.01 =
HETATM 124 CD KCX A 150 16.21% 10z.256 72.088 1.00 14.47 =]
HETATM 125 CE KC¥ A 150 17.372 101.003 71.948 1.00 14.21 =]
HETATM 126 NZ EKCX A 150 18.234 99.841 7Z.0684 1.00 14,32 =
HETATM 127 CB ECX A 150 192.726 103.563 73.681 1.00 14,32 =
HETATM 128 CG EKCX A 150 18.771 102.404 73,542 1.00 14.53 =
HETATM 129 C¥ EKCX A 150 17.788 98.e618 71.76% 1.00 17.a0 =
HETATM 130 o1 ECX A 150 16.562 94§.423 71.334 1.00 16.17 =
HETATM 131 OX2 KCX A 150 18.605 97.635 71.875 1.00 17.%99 =]
HETATM 457 ZHN IN Al4a0 15.412 96.82Z2Z 70.241 1.00 19,682 =
HETATM 458 ZHN ZN Al461 18.8%6 95.8241 70.788 1.00 19,49 =

Step 8. In the cavity file, remove other titles except “ATOM” and “HETATM”. Before the title
“TER” are standard protein. “KCX” and two zinc ions should put after the title “TER” and

add “P” at the 82" column to serve as a part of the binding site.



d. Running GEMDOCK for docking

® Edit GEMDOCK\Fit\t.bat
B fcdock [modes] [population] [cavity file] [ligand file] [parameters]

® Standard parameters: (recommend)

fcdock -p 300 cavlohj COP.pdb pdblohj COPent6 111208011 00

A B C D EFGHIJ

® Statement
B A:-m(MOL); -p (PDB)
B B: population size
B C: protein file (binding site)
B D: ligand file
B E: option of the scoring-function, default = 6
B F: electrostatic preference of docked ligands
B G: hydrophobic preference of docked ligands
B H: intra-energy of ligands
m | family competition, default = 2
B J: flexible or rigid docking, 0~9, e.g. J=1, fix 10% of rotable bonds in the docked

ligand

e. Running GEMDOCK for screening

® Edit GEMDOCK\Fit\t.bat
B fcdock [modes] [population] [cavity file] [ligand file] [parameters]
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® Standard parameters: (recommend)

fcdock -p 300 cavlohj COP.pdb pdblohj COPent6 111208011 00

A B C D EFGHIJ

® Statement
B A: -l (list of the docked compounds)
B B: population size
B C: protein file (binding site)
B D: ligand file
B E: option of the scoring function, default = 6
B F: electrostatic preference of docked ligands
B G: hydrophobic preference of docked ligands
B H: intra-energy of ligands
B |: family competition, default = 2
B J: flexible or rigid docking, 0~9, e.g. J=1, fix 10% of rotable bonds in the docked
ligand
® The format of list files
B The first line have to declare the file format of docked ligands. Then list the path
and file names of docked ligands. e.g.
#!IMOL
mddr/090235.mol
mddr/090918.mol
mddr/091050.mol
mddr/091114.mol

mddr/107859.mol
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mddr/110597.mol
® Pharmacological consensus
B Edit the file “imptatom.txt”. e.g.
127 20 H //'Y101OH

148 40 H //Q1250E1

149 35 H //Q125NE2
206 15 H //R163NH1
270 25 V //Y172CG
270 25 V  //Y172CD1
270 25 V  //Y172CD2
270 25 V  //Y172 CEl
270 .25 VY172 CE2
270 25 A\ Y172 CZ
A~ B “C D

A: atom number
B: weights defined by users
C: “H” for hbonds, “V” for van der waal force, “A” for all

D: discription (optional)

f. Docking result analysis

When running docking, GEMDOCK will output docked ligands in the folder “PrePDB”

and a result file (.rlt) including RMSD and fitness. We could observe the result file as follows,
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Step 1. Edit the result file (.rlt) with.the Microsoft'Excel.

HATEME $%121 x|

FBFT R A TEA LR e -
B—rrsls - BT (7—F) - WlaFrae) -
Lo NS

Pl s
AR« NEREEE TAR WS E— SN -
I BIERLE » AR ISR I -

SRR HHY
(= [T

MEFREE [ =

HIREAR 3 0 Mrptanplond\Tocare| s _WOOTT galb bl WO T e 300 e+

B.000564 -8 000616 T. 700058 76 TH025T 108 900154 131, 180611 33 697257 280, :}
3013507 1570000 }.T2IS00 20, TRSES] 207055604 116.3001MT 10474232 0.5

F1_3GLHT -3 S0M264 2 405205 53 306760 21 .THEI0 323.500733 313 075567 M4
LO.655315 -2, 155418 2041776 43, 500553 16 QI014T 720 603270 F19. 543154 i ~=|

Er=r

=

column by the space character.

M
1 | 9627084
3541322
62.82752
55.76602
55.76602
7.979064
276.3252
2744629
2743271
274.5836
206.4504
18.33751
668761
5.01626
6.120086

== o o0 |~ o L e o

=== ===~ |~
(a-Ee R e B R, R SUR ]

8]
3353871
24.02281
308.7834
310.2248
310.2248
88.28059
38.14104
39.18238

41.137
41.11343
58.52321
3577723
9.516703
8.823029

8.34643

P
315.4299
336.6916
356.4417
54770344
5470344
332.3328
87.99186
83.16485
74.43878
77.44951
62.87393
346.7146
331.4798
3251118
328.3246

oo e e e e e e e e e e e e e e

5

25,9411

74
151
233
237

74
151
230
234

74
151
232
237

-T7.5288
-127.243
-185.463
-185.463
-32.9694
-79.3123

85277
-107.634
-108.684
-15.626%
£0.8372

-175.14
210.83%
211425

fitness

|FB@-1 o |

Import the file and separate each

T 8] W W
0080048 16.59386 1 300
0.080822 3.588865 20 23100
0.216407 2473188 40 47100
0244611 2075294 60 71100
0244611 2075294 6l 72300
0.177587 13.86293 1 300
0.246277 5.960055 20 23100
0273431 6130755 40 47100
0.213857) 6.005676 50 71100

02267 5.986531 61 72300
0245825 19.0044 1 300
0.081087) 8.184809 20 23100
012685 0.774657 40 47100
013363 0.419872 50 71100
0.1347e] 0.483985 61 72300

RMSD | generation

Step 2. The three columns records the fitness, RMSD and generation.
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Sorting by this
column (generation)

I (8] P 0 E 3 T 8] W W
556602 3102248 5470344 0 237| 185463 0.244611| 2.075294 61] "0 30
2745836 41.11343 77.4495] 0 234| 1086684 02267 5986531 61| runl 0
6120086 834643 3283246 0 237 211425 0.13476| 0.483985 61| run2 30
5576602 3102248 5470344 0 233| -185.463| 0.244611| 2.075294 60| 71100
2M.3271 41,137 74438738 0 230| -107634| 0.213857| 6.005676 60| 71100
501626 8823029 328.1116 0 232| 210838 0.13363| 0.419872 60| 71100
62827752 308.7834 | 356.4417 0 151 -1277.243) 0216407 2473188 40 47100
2744629 3018238 £8.16485 0 151  85277| 0.273431| £.130755 401 47100
6H8761 9.516703 331.4793 0 151 -175.14| 012685 0.774657 401 47100
354.1302) 2400281 336.6016 0 74| F.5Z85( 0.080822| 3.588865 200 23100
2763252 38.14104 £7.99186 0 74| 793123 0.246277| 5.960055 200 23100
1833781 357.7723 346.7146 0 74| B08373| 0.081087| £.184809 200 23100
QF27064 335.3871 3154299 0 1] 259411 0.08004%| 16.59386 1 300
7979064 83.28059 3323323 0 1] -32.9604| 0.177587| 13.86203 1 300
2964504 58.52321 | 6287393 0 1| -156268| 0.2455825| 19.0044 1 300

fitness RMSD generation

Step 3. Sort by the column that records the generation.-After sorting, the top three rows are

results of the three docking solution.

g. Screening result analysis

When running screening, GEMDOCK will output docked ligands in the folder “PrePDB”

and two result file (dock.log and run.log). The file “run.log” records the fitness value of each

docked ligand and the file “dock.log” contains ranks of docked ligands.
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l#

# Top best docking result

#

# RANE Fitnesszsvalue Drugiames RUN Atom Hbond Elect
1 -195.6321458 MFCDOOD10060.mel 0 24 11
2 -178.100070 MFCDOOOOS5733.mel 2 20 11
3 -174.206047 MFCDOOOOG551.meol 1 31 10
g -172.416484 MFCDOOOOG600.mel 0 23 13
5 -171.0859377 MFCDOOOOS5054.meol 2 24 5
=] -170.855685 MFCDOOOOB5ZE.mol 2 18 10
7 -170.813814 MFCDOOODO10057.meol 1 22 10
g -1le8.8168432 MFCDOOOOB53Z.meol 2 18 10
3 -167.632663 1ki3 penciclovir.mol 0 18 6

10 -166.48%03% MFCDOOOOS5045.meol 2 24 a
11 -165.73988% 1kiZ ganciclovir.mol 2 18 10
12 -165.086313 MFCDOOOOGEGZE.mol a 23 14
13 -1la4.777292 MFCDOOOOGE&E0G.mol a 23 1la
14 -162.940455 MFCDOOOO1238.mel 1 30 5
15 -161.136848 MFCDOOOOG5Z9.mel 1 17 g
la -161.101503 1eZ2k mct.mol 2 18 g
17 -15%9.050144 MFCDOOD16886.mel 1 23 &
18 -158.809893 1kié_ahiu.mol 0 18 5
19 -158.5%0124 MFCDOOOD13264.mel 0 28 2
20 -154.999935 MFCDOOODOGGZ6.mel 1 23 11

dock.log: record the best solution,of eachidocked ligand and ranked by their fitness.
® Atom: the number of heavy atoms of each docked ligand
® Hbond: the number of hydrogen bonds:-formed between the protein and the docked
ligand

® Elect: the number of ionic bonds formed between the protein and the docked ligand
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