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In this tutorial, we will practice how to perform screening calculation using multiple
target screening (MTS) method with MolDesk Screening.
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1. Launch of MolDesk Screening

Click on the desktop icon to launch MolDesk Screening (Fig. 1)
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MolDesk
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Fig. 1 Icon of MolDesk Screening
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Fig. 2 Screenshot after the launch of MolDesk Screening
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2. Reading a protein structure file
To load a molecule, first, click the "File"—"Open Remote PDB". A dialog box will appear.
Enter a PDB ID into the dialog box. You can also read a file using "File" — "Open

Molecular File". Here, please input 2Q6B (English letters may be uppercase letters or
lowercase letters).

Open Remote PDB -

Internet

PDB ID

’ OK ‘ ’ Cancel

Fig. 3 Input dialog of PDB code

The contents of the loaded molecule can be confirmed in the window indicated by the
red frame in Fig. 4 (left side of the screen). In this example, you can see that the loaded

file contains four protein chains, eight ligands, and water molecules.
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Fig. 4 Screenshot after reading a molecular structure file
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3. Deleting molecules not to be used

You can delete selected molecules by clicking "Delete Molecule" in the Command view.

Here, please select watl3 and click “Delete Molecule”. Fig. 5 is the screen after

removing water. Wat13 disappears from the Tree View.

In addition to water molecules, please delete pro3, pro4, ligh, lig7 to ligl2 in the same

way. Fig. 6 shows the screen after removing all the unnecessary molecules. Pro3, pro4,

ligh, lig7 to ligl2, watl3 disappear from the Tree View.
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Fig. 5 Screenshot after deleting water molecules
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Fig. 6 Screenshot after deleting molecules not to be used
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4. Creating probe points

In myPresto, we must prepare probe points near the center of the site to be docked.
Here, we create probe points using coordinates of the ligand molecule. Click lig6 in the
Tree View and select a ligand molecule. If a tab of Command View is not in either “Dock”
or “Screening”, change it and select lig6 of Tree View again. After selecting lig6, click
“Make Pocket” in the Command View (Fig. 7). After clicking “Make Pocket”, red spheres
will appear at the atomic coordinates of the ligand (Fig. 8). In the Tree View, point7
appears newly. Since lig6 is not used after now, here we delete lig6.
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INFORMATION> main
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There is 1 molecule in file.

[E] add Hycrogens SUM_ATOM_NUM: 48, MOL_CHARGE: -2

program is done normally.
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INFORMATION> main
There is 1 molecule in fie.
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INFORMATION> main
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program is done normally.

Fig. 7 Creating probe points
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e =
g}: lige  7.02 [ neost
@ [ opology Graph Similarity

[B] substructure Search

SUM_ATOM_NUM: 48, MOL_CHARGE: -2
program is done normally.

Hgene
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SUM_ATOM_NUM: 243, MOL_CHARGE: -3

Atom #1: CA 11410 Residue: GLY 703 Chain(auth/label): D/? File: 4
) program is done normally.

Coordinates: ( 58.085, -0.301, 25.008

Fig. 8 Screenshot after creating probe points
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Fig.9 shows the screen after deleting ligand molecule (lig6).
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Fig. 9 Probe points for docking
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5. Selection of receptor protein

Here we select the receptor protein. If the Command View tab is not in Screening tab,
select the Screening tab, and select prol, pro2 in the Tree View, then click "Select

Receptor Molecule". “[Receptor]” indications are added next to prol and pro2 in the Tree
View.
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Fig. 10 Screenshot after selecting receptor molecules
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6. Saving the working project

You must save the project before performing the screening calculation. Save the project

using [File] -> [Save As] in the menu bar. To save the project, please create a new folder

and select it. The folder name should be easy to understand and find

like-MTS_Target_YYMMD. For example, here MTS_ 2q6b_180802 would be good.

New Project
Open Molecular File
Open Remote PDB

Copy Project
_ Savehs
Import
Export
Export PDB

Export Image
Import Trajectory

[ Ligand Info =0
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[E] Add Hydrogens
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I s / Docking score ranking
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[ Topology Graph Similarity

[E] substructure search
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B

=]

Fig. 11 Saving the working project
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LEU
LEU
PRO
ILE
LEU
HIS

GLY ASP- ALA MET GLY MET ASN MET ILE
LYS+ GLY THR GLU- LYS+ ALA LEU SER LYS
HIS GLU- TYR PHE PRO GLU- MET GLN ILE
ALA VAL SER GLY ASN TYR CYS THR ASP-
LYS+ PRO ALA ALA ILE ASN TRP ILE GLU-
ARG+ GLY LYS+ SER VAL VAL CYS GLU- ALA
ILE PRO ALA LYS+ VAL VAL ARG+ GLU- VAL
LYS+ THR THR THR GLU- ALA MET ILE GLU
ASN ILE ASN LYS+ ASN LEU VAL GLY SER
MET ALA GLY SER ILE GLY GLY TYR ASN
HIS ALA ALA ASN ILE VAL THR ALA ILE
ILE ALA CYS GLY GLN ASP- ALA ALA GIN
VAL GLY SER SER ASN CYS ILE THR LEU
GLU- ALA SER GLY PRO THR ASN GLU- ASF
TYR ILE SER CYS THR MET PRO SER ILE
ILE GLY THR VAL GLY GLY GLY THR ASN
LEU PRO GLN GIN ALA CYS LEU GIN MET
GLY VAL GLN GLY ALA CYS LYS+ ASP- ASN
GLY GLU- ASN ALA ARG+ GLN LEU ALA ARC
VAL CYS GLY THR VAL MET ALA GLY GLU-
SER LEU MET ALA ALA LEU AIA ALA GLY
LEU VALC-

INFORMATION> setCoordinate

All the atom positions are now set.

INFORMATION> outputTpl

Output formatted Topology File

INFORMATION> outputCoord

Output coordinate file

CALC. TIME = 0.3430 sec.

9% Program is done. %%
9% This program ended normally. %%

ILE ARG+ PHE GLN SER AR ~




7. Launch of screening calculation
Till here, preparations for screening calculation are already completed. We can start

screening calculations. Click "MTS / Docking score ranking" in the Command View (Fig.

MolDesk [=T= =]

File Select Display Color Option Expert Simple Screening Preparation Window Undo Help
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Delete Molecule LE  EIS  GLU- YR PHE  PRO  GLO-
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Lys+ L¥s+ PRO  AIA  ALA  ILE  ASN
GLY ARG+ GLY LYS+ SER VAL VAL
VAL TIE  PRO  AIa  Lyss VAL VAL
LEU LYS+ THR THR THR GLU- ALA
VAL  ASN ILE  ASN  LyS+ ASY L&D
A MET  ALA  GLY  SER  ILE  GLY
Delete ALZ HIS ALZ ALZ ASN ILE VAL
TYR  ILE A Cys  GLY  GIN  ASE-
AsN VAL GLY SER SER AsN CYs

MET  GLU- ALA  SER  GLY PRO  THR
LEU TYR ILE SER CYS THR  MET
GLU- ILE  GLY THR VAL  GLY  GLY
LEU LEU PRO  GLN  GLN  ALA  CY¥S

Make Pocket
= 0

[ Ligand Info 52
Find Pocket

image name 1EU  GLY VAL GIN GLY ALA  CYS
Select Receptor Molecu PRO  GLY  GLU- ASN  ALA ARG+ GIN
| — ILE VAL cYs GLY THR VAL MET
Docking 1EU  SER  LEU MET  AIA  AIA  LEU
HIS LEU VALC-
m Docking NMR
L= | INFORMATION> secCoozdinate
A1l the atom positions are now set
ﬂ Auto Docking =
[ 1V Console £2 | ] Warning Console 8
e INFORMATION> outputTpl
Output formatted Topology File
INFORMATION> outputCoord —
Output coordinate file
< ||| > v

Fig. 12 Starting MTS/Docking score ranking
12).

The part surrounded by a light blue frame on the left side of Fig. 13 (Previous input) is
used when using repeated screening. In the initial screening, set the yellow frame part
(New input). If a hit compound is available, you can draw a graph of AUC showing

screening performance from the order of the hit compound by clicking Select mol2 files

of Compounds and registering the mol2 file.

() Screening : MTS (Multiple Target Screening method) / Docking score ranking X
Database for Screening:  [Help] - [Preference] - [Screening] - [Database directory for screening] :
C:\MolDesk\databaseHU180729
Previous input New input
Proteins Compounds Compounds
Added to 181 Target protein Added (test AUC)  Active ligands Target protein Add to DB for screening  Active ligands as teacher
Target protein name for output (or for test AUC) Select mol2 file:
(in ASCIl without blank) S
Select mol2 files el
L] Compounds
Delete selected
Reset
Method of docking
Flexible
Method of docking
@ Flexible O Rigid
[JRemake grid files of protein
Size of output list
Max No. of lines: 10500 =
Delete selected Delete selected Delete selected
Test by AUC
Delete selected Delete selected
Reset Reset Reset [ Screening with small DB
Cance

Fig. 13 Dialog box for the setting of MTS/Docking score ranking
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Here, enter the target code (2q6b in this case), set 100 at the “max no. of line” in the

dialog box. (100 is selected for this tutorial to save calculation time), and press OK (Fig.

14). Click OK to start screening calculations.

[ Screening : MTS (Multiple Target Screening method) / Docking score ranking

Database for Screening [Help] - [Preference] - [Screening] - [Database directory for screening]
C:\MolDesk\databaseHU180729

Previous input New input
Proteins Compounds
Added to 181 Target protein Added (test AUC)  Active ligands Target protein
Target protein name for output
without blank)
Delete selected
Reset
Method of docking
Flexible
Method of docking
@Flexble O Rigid
[IRemake grid files of protein
Size of output list
Max No, of ines: 10
Delete selected Delete selected Delete selected
Test by AUC
Reset Reset Reset

[ Sereening with small DB

Compounds
Add to DB for screening  Active ligands as teacher
(or for test AUC)

£ mol2 files
Select mol2 files Active ligands

Compounds

Delete selected Delete selected

I

Fig. 14 Setting for MTS/Docking score ranking

Calculation can be stopped by clicking the “Stop Task” icon indicated with a red square

frame in Fig. 15.

MolDesk
Help.

File Select Display Color Option Expert Simple Screening Preparation Windgug
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= O || command View &2 | = O || MTS_2q6b_170825 :

o
ning

» B point 7

M LgandInfo 82| = O

image name

[ jV Console [T Warning Console

_I:l-

B || Console

] Docking... | ] Screeni... | 7] MD Ana...| = O

LEU HIS GLU- TYR PHE PRO GLU- ~
LEU ALR VAL SER GLY 2SN TYR
LYS+ LY¥S+ PRO ALA ALA ILE BSN
GLY ARG+ GLY LYS+ SER VAL VAL
VAL ILE PRO AL LYS+ VAL VAL
LEU L¥YS+ THR THR THR GLU-  ALR
VAL AsN ILE AsN LYS+ ASN LEU
ALR MET ALA GLY SER ILE GLY

AL HIS ALA AL SN ILE VAL
TYR ILE ALR @@= GLY GLN ASP-
ASN VAL GLY SER SER ASN cys
MET GLU-  ALA SER GLY ERO THR
LEU TYR ILE SER cys THR MET
GLU- ILE GLY THR VAL GLY GLY
LEU LEU PRO GLN GLN aALa cys
LEU GLY VAL GLN GLY AL cys
PRO GLY GLU-  ASN ALA ARG+ GLN
ILE VAL cys GLY THR VAL MET

LEU SER LEU MET ALA ALR LEU
HIS LEU VALC-

INFORMATION> setCoordinate

All the atom positions are now Set

INFORMATION> outputIpl
Output formatted Topology File

INFORMATION> outputCoord
Output coordinate file

CALC. TIME = 0.4990 sec.

%% Program is done. %%
$% This program ended normally. %%

Fig. 15 Stop Task icon to stop calculations
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8. Operation after screening calculations
When the screening calculation is completed, compound information is displayed in the
"Screening Info" (Fig. 16). When selecting a compound in the Screening Info, the

docking pose of the selected compound is displayed (Fig. 17).

Not available

Fig. 16 Screenshot after completing screening calculation

You can hide probe points by selecting point7 (Point 9 in Fig. 17 but point 7 is correct)
and selecting “Hide atoms” from the right-clicked menu. Also, select prol, pro2 and
choose “Space Filling” from Display on the menu bar to display the protein surface.
With molecules selected in the Screening Info, pressing the up or down cursor keys

instantly switches compounds.

Not available

Fig. 17 Screening Info
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Not available

Fig. 18 Receptor protein drawn with space filling

Screening Info shows many profiles about top ranking compounds. (Fig. 19)

Not available

Fig. 19 Screening Info

12/12



