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ICM 3D LIGAND EDITOR: SETUP



~41.Readina ligand molecule or PDB file. How to setup the ligand in the ICM 3D

e A | Ligand Editor.
SIEER R ool of| g 5 oo S

].rjucl Elegtinn , 2. CIICk on the

3. Click here “ligand” tab
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5. This
Sym b0| € Setup Ligand

Current Setup
1 Ligand: a_1unl_lig.arrc
means that Hecae
1 Ligand Molecule | EMIRIERETES ~
this |

GRS DA

molecule

has been

setup as a
ligand

selection language or
use the drop down
button to find it.

ect in input selection.”, "Ok",
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File Edit “iew Tools Chemistry ‘windows Help

/display % Tight Y labels Y pdb search Y meshes Y ligand

ﬁgﬂ{ﬂ 5|5 jﬁ\

r:m Selectior\ . =]
e .
1. Click here

¢ = cyclin-dependent kir
Comw (302 water mal
SE tunl_lig (2] 1CM; 2 24
+n arrc B3 TH rt
¢ 2 cyclin-dependent kir
S0 tunl_rec BA [3]ICH
2la 554 1site
&3 cyclin-dependent kir
Sl meshes (1 itermn)
¢ [ g_recPocketSurface
-G maps __(F iterns]

A table of poc
displayed — cli
binding pocke
output table t

[~
PICICBESEE

%|| Infor Man m gh created. Gridg
Info> Map m_gs created. Gricd
m gl... done
Infor Maps w_go w gl created

icm/ lunl_rec> undisplay box
icmw/lunl_recs

3a. Identify Pocket Box:
This option will run the
icmPocketFinder macro.

4 ake Box Around Existing Ligand

4, Advanced

-

[<] Setup Receptor

Current Setup

Ligand: a_lurl_lig arc
Receptor: a_lunl_rec.

Define Receptor

Define Pocket or Select Pocket Atams

How to setup the receptor in the ICM
3D Ligand Editor.

i

r"&vm_lf_’lf:l .
2. Select the name of
the receptor from the
drop down list.

»

Receptor Object A

[~ Keep'water In Receptor

[v Dptimize Existing Hydrogens v Optimize HisProdzsnGinCys

kets will be
ck on the
tin the

o select it.

Box kargin

tare Optians

3b. Make Box Around
Existing Ligand: If you
already have a ligand
inside the binding pocket
then this is a good option
to choose.

Make Box Around Atarn Select

v Cieate Ligand Pocket Suiface

3c. Make Box Around Atom
Selection. Use the selection
4 tools to select the residues
around the ligand binding

pocket.
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File Edit “iew Tools Chemistry ‘windows Help

DEEHRE GO |4
/display % Tight Y labels Y pdb search Y meshes Y ligand

Pro

g ‘ & ‘ £ {:}; GE ‘ A, Advanced |- a|“||
x| ~~ |nzert Linker
)3
no selection =l # FindGroun
=l objects (3 iterns) (E7) Display Pocket Bax
—IE‘ Tunl [1] %K, 225 % Festrain Ligand [selected atoms)
:E g gggi 1 site gﬂ Display Cornplex
o[ ]d 1504 E S [igand E ditar Frefe
aJe 1804

@3 cyclin-dependent kir
2 W (302 water mol
SBonllig (2100 2 25
clarc @ 1H
-3 cyclin-dependent kir
B tunl_rec B8 [3]ICH
oflla 554 1 =ite
&3 cyclin-dependent kir
=l meshes (1 item)

Brf i mEaEHDAD® K

How to change the ICM 3D Ligand

Editor preferences.

‘ %E' fﬂi‘jﬂScore: 0. LigStrain=0.

1. Click drop
down arrow

Bonds Directories ] Graphicz ] Gui } Image ] Labels | Ligand lPInt ] Ribbaon I Shell ] Syatem ] Toolz ]

T o+ ®

2]

@ g_recPaocketSurface
) maps ([ items)

O _gh size= 140 Kiy;
SC0m_ge  size= 140 Kk,
“m_gbh  size= 140 Kk
[Om_gs  size= 140 Kh;
S gl size= 140 Kb, -
S0m_ge size= 140 Kk,

conf Energy Threshold |10 3:
ﬂ conf Rmad Threshald (0.3 3:

ﬂ docking Flexible Rings [

docking Thaoroughness |1 El:

chemical Emor Display State [

20 =

conf Mof Rescored

AR

conf Score Threshold

3

docking Pyramidal Nirogen v

energy Display ’m ﬂ energy Display State v

gb Weight ’ﬁ ﬂ e Weight 1 > ﬂ
e Weight 02 2] ) ohiwaight T 3 9
ap ‘Weight [ 2 @esweigh T 39
hphob Doc Acc Weight  [0.1 3 =)

| moledit3d

=] 2| )|

modifiers Directory

packet Threshold 45 5 ﬂ

result Columns% |,"Mo|LogS":_l,les,"MoIdHf":yes,"MoIF'SA":yes,'Volume":yes ﬂ
. . — .4 L .

eyl

GHAME Dl o> BE B O

]

2. Change

click OK

o]

Apply |

Cancel |

preferences and

. done

I;fo> Maps m ge w gl created. Grid3tep=0.50 Dimensions:
icmflunl_rec} undisplay hox

icw/lunl recr color background rgh={Z55,255,255}
icw/lunl_rec> color background rgh={0,0,0}

icmw/lunl_recs
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31 36 32, Size=3571Z
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1. Click drop down button and
select “Configure”.

€ Edit Default Values

display(s) you
want to view.




ICM 3D LIGAND EDITOR: DISPLAY



€ 1unl_rec Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects) . . .
File Edit View Tools Chemisty Windows Help HOW to dlsplay and und'splay the I|gand
DEEHE GO P oW ruEaEBD AP WS .
S e i e and receptor surface representation.
T 4l S| 53] el | ol | ]| 7 = 7 o msisos

Ligand Pocket Surface
Unsatisfied H-bonds

no selection

Display Ligand Strain

Configure...

L ®o+q O

1. Click on drop down
button and check or

| “uncheck” to display

1 and undisplay surface.

GRS DAMDH B8 8o

7563 Atoms 932 Res,6 Mol.3 Obj



€3 1unl_rec Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects) . o

Fl £6 Von Toob Chenbly idows_Hob How to display and undisplay hydrogen
LSEHE @C £ oM mEa B4 WS

{display Y Tight Y’ ich Y meshes Yligand bonds.

1 d\
& Advanced |v

1. Click to
toggle on/off
hydrogen
bond display
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The coloring of the H-bonds are red
(strong - thick spheres) to blue (weak -
thin spheres).




(5] 1unl_lig Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects)
File Edit View Tools Cher indows Help

R E:F’ g Fun[SlWEA@Q
rich meshes Y

ol e H;J ’*JJJscmeoquuan 0.

Display Atomic Energy Cirles

1. Click to
toggle on/off
atomic energy
circles

Good ligand-receptor interactions are
highlighted by green spheres. Poor
energy interactions are displayed as
orange-->red stars - red being a major
clash and a very poor energy
contribution. Each stom is given an
energy value relating to its
contribution to the total receptor-
ligand interaction energy. To view the
contributing energy go to
Advanced/Preferences/Energy Display

How to display atomic energy circles in
the ICM 3D Ligand Editor.
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(5] 1unl_lig Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects)

File Edit View Tools Chemistry Windows Help
EEHE @GO R0

{display Y Tight Y Tabels Y pdb search Y meshes \ I

wlul [« | iG] & |

Click and
hold here

x|

icm/lunl_1i

;

icmw/lunl li

ore: 0. LigStrain=0.

M NoHydrogens

PH Polar Hydrog

H AllHydre

(ME] Ligand All, Rec Polar

ay Formal Ch

v Ribbon+CPK
Ligand+Ribbon
Atoms
Chemical

ay Beyo

Elegant Ribbon+Ligand

How to display and undisplay hydrogen

atoms.
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(5] 1unl_lig Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects)
File Edit View Tools Chemi Wi s Help

How to display unsatisfied hydrogen

{/ display Y light Y ich Y meshes Y igand \ bonds.
Advanced |v

Cj‘ ‘ & C Jﬂﬂﬂ&me: 0. LigStrain=0.
x|

Unsatisfied
hydrogen bond
donors
displayed as
blue sphere

1. Click drop down
arrow and select
“Unsatisfied
Hydrogen Bonds”

wpd- ol D o @

GRS DA

Unsatisfied
hydrogen bond
acceptors
displayed as red
sphere
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How to center on the ligand.

DR GO HE: L8 mEwED AP WP S
£ display Y light | Y pdb search \/W/ fgand \

@E ‘ & Advanced |v 9l & ‘ @ Egﬂ v }(. § core: 0. LigStrain=0.
X

|
=3
%ﬁw 1. Click here
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ICM 3D LIGAND EDITOR: EDIT
LIGAND



o1unl_recMoIsoftChemistPrn361h [NewProject *] (Jobjects) . . .
e A How to Begin Editing a Ligand.

{/ display Y light Y

Atoms/Bonds

el R ok: e i)

Click on the atom
k where you want
to make an edit.

LMD Dbl BE B oL
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€3 1unl_rec Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects)
Windows Help
FI6 S 6o BB (T 4 i D

File Edit View Tools Chemistry ‘W
DG GO HErHY
pdb search Y meshes Y Tigand \
‘ & Advanced |v N & ‘ ( ‘ E,;)J

{ display Y light '('

olml|[«

HE "ﬂ Undo and Redo all
Jﬁﬁjﬂﬂ your edits by clicking
here.

core: 0. LigStrain=0.

How to Undo/Redo Edits
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File

Edit View Tools Cl

2. Choose the
substituent or
atom you want
to use for your
edit

How to add and sample new substiutents

to your ligand.

Click on the atom

where you want
to add the
substituent
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T it Vo To Cherity ke How to sample more than one substituent

DEEE GO HErR 1M mEaEHD 4@ W K .
f dizplay \fm labelz \/pdb search \f meshes Y ligand : : at a tlme.

‘ #, Advanced |+ 3 fa
C|HN|O F1H |
Mare...
/%%ﬂﬂﬂJJ
\

Add Mewe | 0 —" —

fall Rok el

1. Click the
substitutents you
want to sample.

2. Click on the
position you would

o i | BB

s " Grey background like t(? sample the :
- -~ 1| means selected. substituents .
all _Ladie Click again to ;
fi] @ @ ©: unselect. %
TS e -

x|/ modifiersTab

o e S s e e | 33 A table with the substiuents f
1 /L“" - — and their Score and Substructure
Beg =2 Score will be displayed |
2 Ay . 3b. Click here to display
L the substituent
A, - | 3c. Double click here to
T e B N load the full ligand .
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°1unl_lig Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects 1 table) . . . o
Fle Edt Vion Teo Cremoty WedowsHe How to edit a 3D ligand using the 2D Editor
L= = @a(‘ E:F’“;m Fﬂu@WEA@Q

{display " Tight " labels search fTgand

=]« [ 5 Vor | alol] o] s ol sfmsiene

\

A
L PodbQ O

o = gg&@iv

GRS DA

j 3. Close the editor
{ and the changes

will be made in
3D

C
N
o]
F
[=3
S
cl
Br
I
B
H
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9 1unl_lig Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects 1 table)

Pl Edi Viw Took Cranisy Wdons. Heb How to evaluate the SCORE and ligand
Emﬂl& QaC RoFEOM mBeEHDAP® N .
{display Y Tight Y Tabi i rch \ meshes yTigand l.. —— St raln.

*MAJﬂﬂJJ"

Add New

wpd- ol D o @

&
B
.|
©
b
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The lower the SCORE the better the interaction. Please

e e e e e T4 @@ TOtrov M, Abagyan R. Derivation of sensitive
discrimination potential for virtual ligand screening.
Proceedings of the third annual international
conference on Computational molecular biology 1999,
Lyon, France; 312-320.




(5] 1unl_lig Molsoft ChemistPro 3.6-1h [NewProject *] (3 objects 1 table)

Fle Edt Vion Teo Cremoty WedowsHe How to add an edited ligand to a chemical
LR GC
o Tk Y e Y\ spreadsheet (table).

ﬁl ’ F @ﬂ Gl ‘ %Advam'd C i‘ﬁl ‘ 9‘ ‘ @’EVJQHJHEDE -12.5 LigSiain=2.6

]

1. Click here to save
| the edited ligand in a
chemical spreadsheet.

dpdl- pEsol D Svobq O

&
B
.|
©
b
O

rec NAME L | Score Strain Steric' Torsion | Electro | Hbond Hydroph | Surface | MolLogP | MolLogS | MoldHf | MolPSA | Volume | Comment
chiral 30 lunl_rec  Tunl_lig 1259 2685 -31.0 7 14.21 2118 -8.143 17.3 3793 -6.513 3318 71.22 3646
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File Edit “iew Tools Chemistry ‘windows Help

How to change the size of the ligand
binding pocket — change purple box
size.

/display % Tight Y labels Y pdb search Y meshes Y ligand

ﬂ@@ %@ E ‘ A, Advance
x|

& 510 Atoms 1Phges 3 Mol,3 Obj [2]

-

a| “| ‘ ‘ @IET___fﬂﬂﬂscme:u_l_igsuaimu.

2. Select the residues you wish to include in the ligand
binding pocket (selection = green crosses). -

€3 Setup Receptor X

Current Setup

Ligand: a_1url_lig.arc
Receptor: a_Tunl_rec.

Diefine Receptar

H0m_gh s 0 Kh; 327(36°31) Min= .
Sm_ge  size= 140 Kby 327(36731) Min= . Receptor Object
e gh  size= 140 Ki; 327(26731) Min=
“m_gs  size= 140 Kb, 327(36731) Min=
L gl size= 140 Kh; 32(36%31) Min= -
“Im_ge  size= 140 Kby 327(36731) Min=-

[ Keep'Water In Receptor [ Optimize Existing Hydrogens v Optimize HisProdsnGinCys

Define Pocket or Select Pocket Atoms

Identify Pocket Box

I ake Box Around Existing Ligand |

@'Iﬁkgq) D:aj‘c% o o =

Make Box Around Atom Selection |

Box Margin

tare Options

4. Click and drag the
corners of the box to
change the size

W Create LigandPocket Surface

Ok | LCancel

w[wle]els]s]

k| icw/lunl_rec> LIGAND.hox = Box( as_graph 3. ) ﬂ
icm!lunl_rec} display box LIGAND.box center

icm/"lunl_rec> undisplay store a lunl.b

icmflunl_rec} undisplay store a lunl.d

ic:rn./lunlfrec» undisplay store a lunl.e

icm/ 1unl_recs -
4| »

o8 |E|| !‘ %|®‘ a|x.v| 2813 Atoms 340 Res.3 Mol 3 0




ICM 3D LIGAND EDITOR:
MINIMIZATION AND DOCKING



9 1unl_rec Molsoft ChemistPro 3.6-1h, [MewProject *] (3 objects 1 table)

i After making a small edit to a ligand a
minimization will remove any clashes or
bad geometry.

ore: -27_9 LigStrain=4.4

1. Click here
to perform a
minimization -
step. h

rec Scol eric Torsion | Electro Hbond Hydroph
chiral.3D Tunlrec  Tunl_lig B 7 1421 2113 -8.149




9 1unl_lig Molsoft ChemisiPro 3.6-1h [NewProject *] (3 objecis 2 tables)
File: elp

How to re-dock a ligand in the ICM 3D
Ligand Editor.

re: -27.9 LigStrain=4_4

2. Best energy pose will be
displayed by default. The stack
Click here to display of other conformations are

conformation listed here.
O O ETT T =T




Bl e FHE A @ B 8

3. Click on the
re-dock
button

How to restrain (tether) atoms during

docking.

2a. Select the
drop down
button and select
“Restrain Ligand”

a red cross
through them

1. Select the
atoms you wish to
tether




File Edit “iew Taools Chemlstry ‘Windows Help

heEHE GO

f display % Tight

labels \/pdb search \f meshes VW ligand
‘ 4, Advanced

C|N|D

~~ |nzert Linker

IM Find Group

FlH | c:;j Display Pocket Box

+| B
Mare... oy

5.5 Restrain Ligand [selected atoms)

s // // ﬂﬂﬂ JJ C;)J Display Cornplex

4%, Ligand Editor Preferences

Add Mewe | 0 —"

a

1 3. Select whether

you want to
calculate a Score for

How to screen a database of substitutents.

‘ ﬂ| b| | @ ‘ fﬂ Jﬂi‘jJScore -27.9 LigStrain=4.4

2. Click on the
“Advanced” drop
down button and
select “Find Group”

2%

=
‘/
#

1. Select one hyrogen
(or other terminal)
atom . You may use the
“atom pick” button.

5a. A table with the substiuents
and their Score and Substructure
Score will be displayed

fall Rok el

ot ?‘EEUL

0 J,—U rc . " Calculate Subzituent Score Only ¢ Calculate Full Binding Score
the substituent or S —
~* | the whole database.
’ ” . ) \ I-::Itec:t one hydrogen [or other terminal] atom to find substituents.
x/_\{ XIN_KD T>:D T}_D’; “'ou may use gfom pick' tool.
% 1 4. Use the in-built ICM
= .
7 | database of substituents
~" | or use your own external
table
x|/ modifiersTab
S 5b. Click here to display ==
ﬂ\’lﬁ D(//é the substituent
‘ AL
o 3c. Double click here to |

\

chiral 30

08 B m &&=

load the full ligand

-6.53

28.28

70

a8

594 Atoms 48 Res. 2 Mal 2 Obj




File Edit “iew Tools Chemistry ‘windows Help

DEEE GO HErRF 1M mEaEHD 4@ W K

f display % Tight " labels \/pdb search \f meshes Y ligand

C|H|O|F|H |
Mare...

Aelcdmlsiols

Add Mewe | 0 —"

N y-
T
AT
AT e A
o e T
OO O
I e
A e

Ay
i fo_ xf’_N\ Wand

Y ligand

‘ &, Advanced |*

Fragment 1

2. Click on the
“Advanced” drop
down button and

select “Find Linker”

in=0.

How to sample linkers between two
chemical fragments.

1. Select two teminal
atoms to link.

Fragment 2

fall Rok el

B R Qi

e
Mg H =S

x|/ modifiersTab

mol

A
1 [ ¢
L0

chiral 300

chiral 30

L | group

a

smiles

“C=C

SubstScore Score
-4.704

-4.162

0

0

Shrain
563

3808

MalLogP | MolLogS | MaldHE | MalPSA | Yolume

4,466

4.369

-6.835

-6.53

533

28.28

70

70

401.8

a8

L

la

|5 BBl (e 2

08 B m &&=

572 dtoms 48 Res. 3 Mal 2 Obj




ICM 3D LIGAND EDITOR: CONVERT
CHEMICALS TO 3D



File Edit “iew Tools Chemistry ‘windows Help

How to convert 2D sketches in the molecule

DEHRE O0GC B

[ dizplay light labels " pdb search \f meshes Yligand

JI_:II_ _lJ_I _IJ_l:jII ‘ A5Jhb JJJ J

I edltor into 3D.

J— —

- ohjects (1 iterm)

S8 Sufisoxazole  [EEWETT |

wlm 1H Sulfisoxazole

"¢ ICM Molecule Editor [new. £

. 3. 3D molecule will be displayed and
listed int the ICM Workspace

2. Click here to
convert to 3D

I R ! —

Sulfisoxazole

IP~POoONTTMOZO"

N
v
s

Narne Ya —
1 Formula C1 @
2 |smiles o | >
3 |lupar
4 |Malweight 267 D
5 |HBa 4 O
6 |HBD 3 O
7 |Rom 3
g Druglikeness ns Q
9 |MoloH 48 ﬁ'
10 |MalLagr 100 | =
11 |MolLogs -3L Ph4
12 [MoPsa 84 =
13 [Wolume 228 o
14 |Bad Groups m —
Phe
15 |Graups Isa: T
Am
Sul
T I Y

1. Sketch the molecule

o [gg |

|

CHARS DaMeH~ 2 eoil dEdveal®

icmw/3ulfisoxazoler display hydrogen
icm/ Zulfisoxazoles I

A Infor 127 colors and 17 graphic modes read from C:/Program Files/Molsoft LLC/Molsoft ICH-Chewist 3/icm.clr
icmf3ulfisoxazole> color background rgbh={100,255,0}
iew/Sulfisoxazole> color background rgh={2Z55,255,255}
icw/Sulfisoxazoler display cpk Res(a *.//DD)

icw/ Sulfisoxazole> GRAPHICS.hydrogenDisplay=3

OO E=EEERE)

0Res 1 kol 1 Obj




T e T How to convert 2D chemical sketches to 3D.
OheEE ‘ Al @E Ca\culate.F'mparties HEO 4 . . %
il ‘ LlﬂI? Annotataby“éubslructure... mﬂfjﬂ Eﬂ -EEE@|SI ‘ Elglil!l ‘ gl ‘ 3'

&% Build Prediction Model x| |/ onCoandsZ0 Y

| Predict
no selection IZ, mel \ = ﬂ
EI@TESUII Corvert Smiles to 20 [
LricinLigands: Conwert Structure to Smiles... . . &
20 Depiction... 1. Read I n Chem |Ca I -

mﬁq 1
Generate 30 Conformers...

N spreadsheet (mol sdf
Corwvert T Racenic. \ || f orma t)

Generate Sterecizomers

Align/Color By 20 Scaffold o ;\Q\
45 Cluster Set H

| | m|=

oNRae PAHEHH 21Ul ® Mo+ a0

2
Compare T I\|/-“\‘N

W 9 Convert To 3D
Merge Twn . = ﬂ\
«rs| 2. Chemistry/Convert to 3 o n -
Select Duj

chiral

Create/Modify Markush o
Erumerate by Scaffald O, Keep Hydiogens v FixAmide Bonds
R-Group Decomposition. .. 3 o =y ¥ InPlace
Erumerate by Reaction.. NI T
Display and Select Molecules for Superposition... o N
Translate to Selected Atams... - Ok I Cancel Help
Set Tethers 3

Rigid Substructure Superimpoze.

Flexible Substructure Superimposze...

3. Convert a local
table or in batch
mode

Flexible APF Superpasition to Template. .. 4
Multiple APF Alignment...

Arrange az Grid

Al {

2 icm/Sulfisoxazole> delete all ;I
iew/def> undisplay window

icw/ defs> = currentProject = "7
icw/def> openFile "C:%\\Programw Files\iMolsoft LLCA\YMolsoft ICH-Chemist 3%\ricinLigandsz2D.sdf" 0 yes no no no ™"

Infor tabrle 'ricinLigandszZD' | 0 headers, 1 arrays[7]) created
icmw/def> delete ricinLigandsiD.NANE
icm/ defs I

COE =B R
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Fl E6 Vew Too Crenigy ool How to generate chemical conformers.

DG OGO BEr F Il mBeBDH 4P WS
izplay light Iabe\s pdbse wh \(' meshes Y ligand \
J n'rwJ VARJ "§ITE

A| @ @l Nl el

13

1 | o

no selection
- ohjects

- B corformers. | 2. Chemistry/ Generate 3D Conformers
- BBl m
—ﬂ conformers_2
CmEm
=@l conformers_3
S B m
=B conformers_4
CmEm
=@ conformers_5
ComElm
=B conformers_6
¢ mEm
=@l conformers_7
S mEm
=B conformers_8
CmEm
=8 confarmers_9

T o+.q @

=+ A = = agggcﬁ;_

EHYRE BA

3. Conformers are ranked by
1. Click here to select the ENERGY — click here to view in 3D

R

{ chemical(s) in a chemical

x|/ nicinCigandsZ0

conformers

mal F BES mal L | NAME MOL MUM | COMFNUM  EMERGY - &
N SpreadSheet ﬁ ) £14H1 B0 3ad 1 1 0 ﬁ
7 : Jow :
DJ\@\ {E i E
1 =]
N
2 '\m E : ’é
| a
X & F
LEa T Lz 30 C14H12NE033d 1 2 02463 e

; chiral ’/[:: ﬁ;{
ST

!g |E||g‘ %|®‘a|g,v| 207 Atorvs 0 Res 9 Mol 3 Db




ICM 3D LIGAND EDITOR: CHEMICAL
SUPERPOSITION



ple = pe h Molso g Pro 3.6 Progra = ols0 olso = example E pe

Fi £ Ve 1o oty et How to perform rigid and flexible chemical

et iy HEA9 Qs substructure superposition
il Llﬂ I? Annotate by;ubslructure... m ﬂ E}'Jﬂ S;Jﬂ -EEm|g| Elil e *

—————————— ‘ Build Prediction Maodsl
Predict

Corevert Smiles to 20

Corvert Structure to Smiles. .

20 Depiction...
Corvert To 3D

Generate 30 Conformers...

Generate Tautomers...

J 1. Select the chemicals you wish

Generate Steregisomers,

Alignd/Color By 200 Scaffold to S u pe ri m pose .

Compare Two Sets...

Merge Two Sets...
Sort Table...

Select Duplicates

Create/Modify Markush

Erumerate by Scaffold

:E:E S
#3 Flexible chemical superpositio... &‘E|

template Ia_C‘I BH2EN 205, vl

I~ Use Largest Fragment Oriy

R-Group Decomposition...

Enumerate by Reaction..

Display and Select Molecules for Superposition...

EMARS DAked ol dveqe

Tranzlate to Selected Atoms...

Set Tethers 4 Cancel | Help

Rigid Substructure Superimpoze.

Flexible Substructure Superimpoze.

3. Use the drop down
arrow to select the
superposition
template.

Flexible APF Superpasition to Templge. ..
Multiple APF Alignment...
Arrange az Grid

2. Chemistry/Rigid (or Flexible)
Superimpose

|

o [gg |

| |icm/CoOHINZO4> antiSuper & ClBHZ5NZOS. Reall 2. ) |
antiSuper> xm = 8.294854 ww= 5.216468 win asp= 1.318088 nr= 3 ne= 4

Info> wm, xmw, win_ asp, twp, r_wargin, os_template,nr, nob, nc,wol asp, iyd, iy, ix0, ix, ich,i_template temp.varisbles deleted

icw/COHSNZ 04> color xstick Res(a *.//DD) & a_*.//o* & a_*.//!P molecule

icw/COHONZO04> color background rgh={255,255,255}

icm/COHSNZ 04> [ -
e 0000000000000 _§w

4
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=) e ple e pe h Molso g Pro 3.6 Progra e olso olso g example e pe

File Edit “iew Toolz | Chemistry indows Help

OEE % {) | E‘ Calculate Properties A '(’ ‘ é_\

izplay " light Standardize...
j Annotate by Substructure... a— J e J < ﬂ .--| ‘ i
Build Prediction Madsl
X Predict
no selection
l n objects (2 Corvert Smiles to 200

=B 118d 3 Coreert Structure to Smiles...
Clmman 2 Depsion 1. Load a 3D template

_":l 1f8d [2] Convvert To 30...
L1 38 G te 30 Canfi 1
Fynag __ Gormse Coromse. to superimpose onto
| |xnag Generate Tautomers...
L x 6t Corvert To Racemic...
= xmarn Generate Sterecizomers
A |ynagd
] 1 Align/Color By 20 Scaffold
; m2 45 Cluster Set
": mman Compare Two Sets...

WL M Twa s
—-HSUpEI’ 15 erge Two Sets..

Sort Table...

Select Duplicates

Create/Modify Markush

Enumerate by Scaffold

R-Group Decompozition...

Enumerate by Reaction..

Display and Select Molecules for Superposition...
Tranzlate to Selected Atoms...

Set Tethers 3

3. Chemistry/Flexible
APF Superposition to
Template

Rigid Substructure Superimpoze.

Flexible Substructure Superimposze...

Multiple APF Alignment...

Arrange az Grid

--ﬂsuper Lot e e i S R |
g% | B

|

Infor file 'C:/DOCUME~1/3NDREW~1/LOCALS~1/Tewp/ super twp out.sdf' removed

icw/ 1£3d> dsChewTewp ney
reweor, secnetosx 1 2. Load a table of chemicals to
superimpose

icw/super 1£8d ligand 22

N\

How to use Atomic Property Fields for
Chemical Superposition.

il el I —

T o+ ®

4. Fill in dialog box

: 71|

Chemical T able LIGANDS -
template |aj fad_ligand.mmam ﬂ
thoroughness 1 -

[~ Sample Rings [~ Sample CisTrans

[~ “Weight Atoms by Occupancy [ Report APF Score

el Po¥- R li- T RIS EAE- N B

[ Multiple Poses

o |

Cancel Help

5. Results table — click

-

icw/super 1£3d ligan
icw/super_1£5d lieEnd 22
l

here to display 3D -

x|/ TTGANDS

N
super_1fod ligand )

structure

mol MAME | pdb

ara2 1b3v

L

v 4

ey

a

&
5 EmE iz

chiral  ba Twg

mol

AU L) i g ke A
o
a —>_/
H
W T
1]

chiral 30 C18H2EM304 1w

o8 Bro &&=

475 Atoms 22 Res. 23 Mol 23 Obj




ICM 3D LIGAND EDITOR: QUANTITATIVE
STRUCTURE ACTIVITY RELATIONSHIP
(QSAR)



File Edit “iew Togls Chemistry 'windows Help

R e 8 i B AP

1 t| ‘F‘?#

\ x| blndlng_data
no selection = il
=B tables (1 item)
finding_data B4 rows 4 cols | \ @—\
E-dd models (1 itern) LA
~|CE0pred . plsRegression

1. Predict IC50
based on 2D
sketch

How to build a QSAR prediction model.

[+|al| G| |||

2. Tools/ Table/ Build
Prediction Model

Model saved || |. 02
in the ICM
Workspace

€ Learn Options

Tahle:

ICE0 hd

tdodel name: |IC50pred

Algorithrn: | plzReareszion

3933

Mo free term constraint: f0] = 0

3. Fill in dialog

choose algorithm

etc...

Diescriptors:

bOX € the gelected columns anly
f+ the mol column only

Chemical Fingerprints

Tupe

" Binary

Length: v Auto

Algdlithrn parameters: [ Try to estimate  Mumber of latent vectors: |1 to (200

™ the "mal" column and all numerical columng except "IC50"

+ Counted

1024

Minimal chain length |1 33 Mazximal chain length |3 33

|F BB Ml |ra s 2]

Eeny

EHYRE DA~ mroilld Bodq @

3.03 3.034 3.013
H= lew | Atom properties Bond properties
& & '|N 1 1| atom number.nHydagens &
4 H 2 2| atar number nHydiogens | bond order &
‘\J : or 3 3| atom numbernHydiogens | bond order &
Test:
37N 3733 3732 i+ crozz-validation, naf groups = 5 3: Leave-1-out
\_> " hold-out the selected rows
N
M= o -
5 (h :%ﬁ [~ bootstrapping, nof repetitions = |1D ZI
bﬁr Leam Cancel | Help
317 3184 3183
N.l’
<N_,—
A
=] |s Wb
RERE Lo =
= Infor 15: RZ(1.0000,1.0000) RMSE(Z.583%e-015,1.695e-015) HMAE(Z.42Ze-015,1.454e-015) in 0.023 (wem: 4ME) :J

Infor Optimal nuwber of latent wectors: 5

Infor FP statistics: waxatw=0.375510 minatw=0.018556
icw/defs> delete compounds

icm/ defs I

4

Infor plsFegression mwodel for property 'ICE0' built for 64 records.

Corr_Rz=1.00 {CW=1.00],

rwsError=0.01 (CV=0.01)

o8 Bro B&=e




-3 gsa

b Molso hemisiPro 3.6-1h aining

vebinarigsa

File:

DEEE Ao &

Edit “iew Tools emistry  ‘Windows Help

[ display " Tight ¢ Tabels  pdbsearch % meshes '\ Tigand

]

2. Tools/Table/Predict

How to apply a QSAR prediction model.

2ol &

1@ AT T e 7 < 4o | G| 8] 9]

x| |f binding_data " Binding_data_assapZ

no selection |L|
=-BE tables

mol

[

|C50pred

(2 iterns)
pinding_data B4 rows 2 cols 1 headers
“hinding_data_assay2 Y3 rows Zcols 0F
(1 itern)
plsRegression

/

/

&2

Br

4716

5. New column added to
table with prediction

1. Predicting IC50
based on 2D sketch
using IC50pred model
generated in previous
example.

a @ | @

=1l |s

g

Lo

3334

3. Choose table you
would like to make
the prediction on

2034

3733

3184

€ Predict Options

Table: a2
hodel |C50pred -
Tvpe: plsh s5ion

| Walue =
wpe plzR egrezzion
Mof latent vectors b}
Dimensionality 1024

Fingerprint max chain length 3

el A2 0933583
el AMSE 000743133
el MAE 000557331
zelf: Spearman 0938443
test: A2 0933787
test: RMSE 00103758 kd|
I conbibution  {red/black /blus
Required columns | \
mol
N
Predict Cancel Help

[ BBl 3B |»

4. Enter
name of
model

EHYRE DA~ mroilld Bodq @

2 |icm/def> delete compounds

icw/def> openFile "V:ithtraining coursel)icw-chemist-pro-webinaryicgsar.ich®”

Info> 7 shell objects read (skipped 1) fromw V:\training course) icw-chemist-pro-webinar'gsar. ich

icw/def> predict binding data_assayz ICSOpred

Infor property 'ICS0pred' predicted by 'plsBegression' model for 23 objects.

icm/ defs I
a

o8 Bro &&=




