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1. Screening calculations

Operations that can be performed in MolDesk Basic You can run all even MolDesk

Screening.

This manual describes the operations that can be performed only in MolDesk
Screening.

Please refer to the "MolDesk Basic Manual" for common operations and MolDesk Basic.

Ligand Box is a database that includes 200 million pieces of low-molecular-weight
compounds. MolDesk Screening The screening calculation, from the compound
LigandBox and user-specified, you can narrow down the drug candidate compounds of

several hundred to several thousand compounds.

In addition, with respect to the low-molecular-weight compounds specified by the user,
processed and as that becomes possible screening calculation, you can screening

calculation.

1.1. Installation and activation

The installation method and activation method of MolDesk Screening are the same as

MolDesk Basic. See the MolDesk Basic manual.

However, if you want to perform molecular dynamics calculations in parallel at high
speed with MPI or nVIDIA graphic board, you need to install MPI and CUDA operating
environment separately.

For the specific method, refer to the chapter "High-speed parallel computing of MD
calculation by MPI / GPU".

2 Mac does not support parallel computing with his MPI or his CUDA for molecular

dynamics calculations.



1.2. Preparing for LigandBox

LigandBox preparation is required when screening from LigandBox compounds.

* LigandBox is distributed on the download site. If you do not know the information

about the download site, please contact IMSBIO Co., Ltd. moldesk@imsbio.co.jp by

e-mail. We will inform you of the URL of the download site, account and password.

The LigandBox currently distributed are LigandBox ver.2310, LigandBox ver.2210,
LigandBox ver.2104, LigandBox ver.2004 and LigandBox ver.1906.

LigandBox ver.2210 consists of 8 data compressed files.

The contents are as stated below.

LB_drug_Namiki2204.gz
LB_drug_Namiki2204 ligandImage.zip

LB_agri Namiki2204.gz
LB_agri Namiki2204 .ligandImage.gz

LB_drug_Kishida2210.zip
LB_drug_Kishida2210.ligandImage.zip

LB_agri_Kishida2210.zip
LB_agri_Kishida2210.ligandImage.zip

Each decompression deployment results in four data:

LB_drug_Namiki2204
LB_agri Namiki2204
LB_drug_Kishida2210
LB_agri_Kishida2210

: 3 million compounds for Namki Shoji / Pharmaceutical
: 3 million compounds for Namki Shoji / Pesticides
* 1 million compounds for Kishida Shoji / Pharmaceutical

: 1 million compounds for Kishida Shoji / Pesticides

* Unzip and unzip LB_drug Namiki2204.gz and LB_drug_Namiki2204.ligandImage.zip

to the same folder (directory).

The same applies to the other 3 data.



If you unzip and unzip it to a folder (directory), it will have the following structure.

LB_drug_Namiki2204 - ligand : mol2 file of compounds
- mts_data ! Protein-compound interaction matrix
- protein 1 181 proteins

- pro_list (file) : 181 protein list
- pro. list (file) : 181 protein list
- version (file) : The version of sievgene used in DB creation
- ligandImage : Image files for MolDesk Screening
(The other three are the same.)

* For Linux machines, the unzip command is, for example,

unzip LB_drug Namiki2204.gz.

* Please make sure that the destination path does not contain spaces. If you unzip to a

path that contains spaces If you unzip the file (e.g. C:\Program Files), MolDesk

Screening will not work properly.

* When decompressing and deploying, each will be up to about 63 G bytes, so please pay

attention to the capacity of the storage medium of the installation destination.

* When using decompression software on Windows, be careful because the file size is
large.
Depending on the decompression software, the size may be too large to decompress.
(For example, I was able to decompress with a free decompression software called
Explzh (x64). I have confirmed the operation of "Explzh" and "7-Zip". If you get an error,
please use these decompression software. .)

If you have a Linux machine, it is easier to unzip it on your Linux machine.

Finally, refer to "8.3.2 Screening" and set LigandBox to MolDesk Screening so that it

can be used for screening calculation.



1.3. Preparing ChEMBL sdfs
Preparation of ChEMBL sdfs is necessary for regression analysis of the various
properties of compounds.

It is made up of a single data compression file.

The contents are as follows.

| chembl_24 sdfs_moldesk.zip |

When you extract and expand to a folder (directory), the following configurations are

used.

chembl_24_sdfs_moldesk -c¢000 : compound sdf file
ChEMBL ID is the file name
- chembl_id.lst (file) : Compound list

Finally, refer to "8.3.2 Screening" and set ChEMBL sdfs to MolDesk Screening so that
it can be used as a compound to be referenced in regression analysis (Make Regression

model and Predict with Regression model).



1.4. Preparing a user-specified screening compound DB

If you are using LigandBox to perform screening calculations, skip this section.

T =
In [Preparation]- [Make DB for Screening], you can create a database for
screening by inputting a user-specified compound file in addition to the distributed
LigandBox. This allows you to screen user-specified compounds other than LigandBox.

The compound file to be entered can be multiple sdf files.

% The number of compounds included in the database used for screening should be at
least several hundred to several thousand. If the number of compounds 1s small, no
hit compounds will be output to the screening result table.

This is because the number of molecules must be at least several hundred to several
thousand to determine the parameters of the multiple linear regression equation used

in the prediction model for compound screening.
1.4.1. Save project

If you have not saved the project, a warning screen will appear prompting you to save it.
Save the project using the [File] - [Save as] menu. The compound database for screening
will be created under the saved folder, so save it in a location with sufficient capacity. A

capacity of about 6GB is required for every 100,000 compounds.
Ll Warning *

Make DB : Please execute "Save As". This command is available after saving the
l % project by [File] - [Save As].

Also, if you have already created a project and opened it with [File] — [Open Projectl, the

following warning screen may appear when you click E [Make DB for Screening].



[l Warning >

Make DB command can not execute, because database exists already in this project.
Please execute at other project.

Since you have already tried to create a database in a project that has a work \ database
folder that will be the output destination, it will not be possible to execute it, so please

execute it in another project that does not have work \ database.

1.4.2. Set up database creation criteria

If the project is saved andthe work \ database folder does not exist, the following

database creation conditions setting screen appears.

su| SUPPLIER
ag of moleculer names (option) : MOLECULE
SOURCE of input files (option) : SOURCE

Example of output mol2 file
@<TRIPOS>COMMENT
IDMUMBER = Value of <MNScode> or <SUPPLIERID_*> or <IDNUMBER> or <idnumber> or (Property value user inputs above)
SUPPLIER = Value of <SUPPLIERNAME_*> or (User inputs above)

LIGANDBOX_ID = MOLECULE-""" (MOLECULE : User inputs abowve)

SOURCE = SOURCE (SOURCE : User inputs above)

SOURCE_ID = Value of <NAMIKI_ID> (if exists in sdf files.)

i = =
] by partial structure ® General O Agricultural

Min|200 2] Max 400 [2]

[ oK | cancel

On the second line,

[set substitute property name to identify molecules, if "<NScode>" or
"<SUPPLIERID_*>" or "<IDNUMBER>" or "<idnumber>" does tag does not exists in
sdf file :]

10



It's important to type a string inln the following Let's take a closer look.

First, check the contents of the input sdf file in a text editor or the like.

» If you want to open the sdf file on Windows and check the contents, the free

software TeraPad is convenient.

Additional information in the sdf file is that ifthe property name is described as
NScode or SUPPLIERID_* or IDNUMBER, i.e. idnumber,When

> <NScode>
%%k

> <SUPPLIERID_*>

k%

> <IDNUMBER>

*kk

> <ijdnumber>
Kk

(However, * is an arbitrary string)

1s described, MolDesk describes the character string of the above property value of the
sdf file in the ID NUMBER = of the comment line of the automatically generated mol2
file as follows.

This makes it possible to identify the output molecule.

(example mol2 file description )

@<TRIPOS>COMMENT

LIGANDBOX_ID = MOLECULE-00000001-01
SUPPLIER = SUPPLIER

SOURCE = SOURCE

IDNUMBER = NS-000000001-0001
MOLECULAR_FORMULA = C8H9NO4
MOLECULAR_WEIGHT = 183.163
MOLECULAR_CHARGE =0
SUM_OF_ATOMNUMBER = 96
SUM_OF_ATOMNUMBER MINUS_CHARGE =96
NUM_OF_DONOR =5
NUM_OF_ACCEPTOR =4

HOMO = -9.2167

11



@<TRIPOS>MOLECULE
MOLECULE-00000001-01

2222000

SMALL

USER_CHARGES

@<TRIPOS>ATOM
1C1 0.2340 0.2060 -0.1420 C.ar 1 LGD -0.0357
2 C2 1.5030 -1.9990 0.1260 C.2 1 LGD 0.3443
3C3 1.56630 -0.5300 -0.3070C.3 1 LGD -0.1662

Since the generated mol2 file is subject to screening, this value is also described as the
ID NUMBER term in the screening calculation result list, and it can be linked with the

input sdf molecule.

Here, suppose that the numerator description of the input sdf file is as follows, and
there is no description of NScode or SUPPLIERID_ * or IDNUMBER or idnumber as

the property name as additional information.

Mrv1622910011607582D
14 13 0 0 0 O 999 v2000
0.2198 0.0635 0.0000 C o 0o 0 0o 0 0 0 0 0 0 O
0.9343 -1.1740 0.0000 C o 0 0 0o 0 0 0 0 0 0 O
0.9343 -0.3490 0.0000 C o 0 0 0o 0 0 0 0 0 0 O
0.2198 0.8885 0.0000 C o 0 0 0 0 O o o0 0 0 O
-0.4946 -0.3490 0.0000 C o 0 0 o0 0 O o 0 0 0 O
-1.20091 0.0635 0.0000 C o 0 0 0 0 O o O 0 0 O
-0.4946 1.3010 0.0000 C o 0 0 0 0 O o O 0 0 O
-1.20091 0.8885 0.0000 C o 0 0 0 0 O o O 0 0 O
1.6488 -1.5865 0.0000 © o 0 0 0 0 0 0 0 0 0 O
1.6488 0.0635 0.0000 N o 6 0 0o 0 00 0 0 0 O
0.2198 -1.5865 0.0000 © o 0 0 0 0 0 0 0 0 0 O
-1.9236 -0.3490 0.0000 © o 0 0 0o 0 o0 0 0 0 0 O
-0.494¢6 2.1260 0.0000 © o o 0 0o 0 0 0 0 0 0 O
3.6524 0.0000 0.0000c1 o 0o 0 O O O O O O O O
2 3 1 0 0 0 O
31 1 0 0 0 O
4 1 2 0 0 0 O
51 1 0 0 0 O
6 5 2 0 0 0 O
7 4 1 0 0 0 O
8 6 1 0 0 0 O
9 2 2 0 0 0 O
10 3 1 0 0 0 O
11. 2 1 0 0 0 O

[cNoNoNoNoNoNoNoNoNololNolNolNe]
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12 ¢ 1 0 0 0 O
137 1.0 0 0 O
8 7 2 0 0 0 O
M END

> <SID>
NS-000000001-0001

$SSS

In this sdf file, IDNUMBER = cannot be described in the output mol2 file as it is, so the
numerator of the input sdf file and the output mol2 file are not linked.

Therefore, instead, the description of the property name SID will be described as ID
NUMBER =in the comment line of the mol2 file.

In that case, as shown below, on the second line,

[set substitute property name to identify molecules, if "<NScode>" or "<SUPPLIERID_
*>" or "<IDNUMBER>" or "<idnumber>" does tag does not exist in sdf file :]

Describe the SID and the above property name in.

m Make DB for Screening

Convert to 3D
[2D--> 3D [l ake conforme
set substitute property name to identify molecules, if " <NScode>" or "<SUPPLIERID_">" or "<IDNUMBER>" or " <idnumber>" does not exists in sdf fileg:
set supplier name if "<SUPPLIERMAME_™>" does not exists in sdf files (option) : SUPPLIER
Tag of moleculer names (option) : MOLECULE
SOURCE of input files (option) : SOURCE
Example of output mol2 file
@<TRIPOS>COMMENT

IDMUMBER = Value of <NScode> or <SUPPLIERID_*> or <IDNUMBER> or <idnumber> or (Property value user inputs abowve)
SUPPLIER = Walue of <SUPPLIERNAME_*> or (User inputs above)

LIGANDBOX_ID = MOLECULE-*"* (MOLECULE : User inputs above)

SOURCE = SOURCE (SOURCE : User inputs above)

SOURCE_ID = Value of <NAMIKLID> (if exists in sdf files.)

Filtering 1

by partial structure ® General (O Agricultural

Filtering 2

[ by moleculer weight Min 200 2] Max 400 [=

Carcel

If the property name of the input sdf file is blank, it is not recognizedas a property

name.

> <entry name>

13



molecule.001

In this case, for example, replace the tag name of the sdf file in bulk with an editor, for

example, to eliminate white space before using it.

> <entry_name>

molecule.001

The contents of each item are as follows.

[Convert to 3D]

item

substance

2D > 3D

If checked, it will be three-dimensional.

Follow the procedure below to make it three-dimensional.
AMBER GAFF2 Performs three-dimensional calculation by
energy minimization calculation by force field. At that time,
H atom is added and electric charge is generated. The
addition of H atoms is such that acidic / basic functional
groups are dissociated in water, and the charge is generated
by MOPAC7 AM1.

If unchecked, 3D will not be performed. At this time, the
Mol2 file is output by reflecting the original structure as it
1s without adding H atoms or generating electric charges. If
the molecule does not need to be three-dimensionalized
because it has already been three-dimensionalized, uncheck
it.

make conformer

Check if you want to generate a molecular conformer when
making it three-dimensional. Generated for the part of the
ring structure with 4 or more member rings. If a chiral
center is present in the molecule, an optical isomer is also
generated at the same time.

14




set substitute property
name to identify molecules,
if "<NScode>" or
"<SUPPLIERID_*>" or
"<IDNUMBER>" or
"<idnumber>" does tag does
not exists in sdf file :

When the property name of <NScode> or <SUPPLIERID_
*> or <IDNUMBER> or <idnumber> does not exist in the
input sdf file, describe the property value of another
property name in the output mol2 file as IDNUMBER =.

Enter another property name that you want to be
recognized as IDNUMBER. If there is no entry, the above
three prpperty names are automatically determined and
set as ID NUMBER.

If the above three property names do not exist and the user-
input alias property name does not exist, IDNUMBER = is
not added to the output mol2 file (again, it can be three-
dimensionalized, but the numerator and output of the
input sdf file). Molecules in mol2 files cannot be linked).

[Convert to 3D] The following are options: The specification is not required.

item

substance

Set supplier name
if <SUPPLIERNAME_*>"
does not exists in sdf files

When <SUPPLIERNAME_*> does not exist in the input sdf
file, the stringentered here can be recorded in the output
Mol2 file as SUPPLIER = (cannot be specified per
molecule).

If there is a <SUPPLIERNAME_*> in the input sdf file,
that description takes precedence and is
describedasSUPPLIER= in the output Mol2 file.

(Supplier part below).

Tag of moleculer name

Specify the tag at the beginning of the molecular name. The
molecular name is the string on the next line of
@<TRIPOS>MOLECULE in the output Mol2 file.

(Part of MOLECULE below).

This is the molecular identification ID number that the
program generates independently.

SOURCE of input files

Specify the source of the input file.

In the C OMMENT line ofthe output Mol2 file,it is listed
asSOURCE=.

(Source part below).

15




(example mol?2 file description)

@<TRIPOS>COMMENT
LIGANDBOX_ID = MOLECULE-00000001-01
SUPPLIER = SUPPLIER
SOURCE = SOURCE
IDNUMBER = NS-000000001-0001
MOLECULAR_FORMULA = C8HINO4
MOLECULAR_WEIGHT = 183.163
MOLECULAR_CHARGE =0
SUM_OF_ATOMNUMBER = 96
SUM_OF_ATOMNUMBER _MINUS_CHARGE =96
NUM_OF_DONOR =5
NUM_OF_ACCEPTOR =4
HOMO =-9.2167
LUMO =-0.5693
NUM_OF_CHIRAL_ATOMS =1

@<TRIPOS>MOLECULE
MOLECULE-00000001-01

[Filtering]
item substance
[by partial structure] .
. Choose whether to exclude structures that are not suitable
Check when filtering by .
. for general drugs or structures that are not suitable for
partial structure ..
pesticides.
[by moleculer weight]
Check when filtering by Specify the minimum molecular weight and the maximum
molecular weight molecular weight.

[OK] Click to get a file selector, select the input file, and then click Open.

Wl Select sdf files *
N « TAZR9T » MolDesk Screening » sample » sdf v |8 s y]
EE - HFLWTAIA- == @ @
# 249 FIER == EHEE EA F1
¥ doun-f [ multio.sdf SQL Server Compa... 2KB
Creative Clou ! I_il\ multi3.sdf S0L Server Compa... TKB
o pe | '_i? multi28.sdf S0L Server Compa... 52 KB
R
W FATRyT vl N
TrAMAN): | "multi28.sdf" "multi0lsdf" "multi3.sdf" v| *sdf ~

16



In this example, we selected three sdf files in the MolDesk Screening folder:
MolDesk Screenng -> sample -> sdf -> multi0l.sdf (contains 1 compound)
MolDesk Screenng -> sample -> sdf -> multi3.sdf (contains 3 compounds)

MolDesk Screenng -> sample -> sdf -> multi28.sdf (contains 28 compounds)
[Open] to start the calculation.
® Starting from ver. 1.1.95, DB can be created even if the input file is a mol2 file.
The following conditions apply to mol2 file input.
1. The compound must have already been 3D-ized and charge-added.
2. The COMMENT line of the mol2 file must contain the following IDNUMBER

description to identify each compound.

(Example of input mol2 file description)

@<TRIPOS>COMMENT
IDNUMBER = ***

@<TRIPOS>MOLECULE
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1.4.3. Database creation calculation

When you start the screening calculation, the command button is grayed out.

Calculations are in place while the command button is gray.
MolDesk
File Select Display Color Option Expert Simple Screening Preparation Window Undo Help

OO OREEHBEREREEN
[ Source 22

= O || Command View 51 = O || test117: Tinitil State | [ test118: 1Initial State 37

= O || B Console| [ Docking Info % -

image sA deltaG  score  RMSD

[ Ligand Info & = m

image name  SA

[ VConsale £2 =0

The calculation time for creating a compound database for screening is as shown in the
table below.

. Intel Core i7-4790K 4.0GHz Xeon E5-2697 v2 @ 2.70GHz x 2
Calculation / 16GB memorv / windows8.1 (24 cores 48 processors)
method Run ; é’y Nels / 64GB Memory / Linux CentOS6
un in o paratiels Runs in 48 parallels
Calculation 641 hours 191 hours
time (7 hours for 26 days) (23 hours for 7 days)

Example of calculating 259,868 molecules

Multiply the actual calculation time proportionally by the number of compounds for

which you want to create a database.

Although it is calculated at high speed by parallel calculation, the amount of memory

required when creating a compound database increases as the number of parallels

increases.
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For example, 8 parallels requires 16GB and 48 parallels requires 32GB.

The number of parallels can be specified by setting the Thread number in [Help]-
[Preference]-[Screening]. By default, the maximum number of processors in the
machine is set.

The larger the number of parallels, the more memory is consumed, so reduce the

Thread number value on a machine with a small amount of memory.

It cannot be calculated with Window 32bit (due to insufficient memory). Please prepare

a machine with as good specifications as possible for Windows 64bit or Linux 64bit.

Creating a compound database for screening calculations of 300,000 molecules
consumes approximately 4.5GB of storage media.

If it stops in the middle, it needs to be recalculated from the beginning.

1.4.4. Database creation location

When the database creation calculation is finished, the command button changes from
gray to be available. The location where the database is created is the folder of the

saved project as PROJECT.

[PROJECT] -> work -> database

Database consists of the following folder configurations:

[PROJECT] - work - database - ligand
- ligandImage
- mol2 files
- mts_data
- protein
- all.mol2 (file)
- all exclude.mol2 (file)
- error.log (file)
- exclude.info (file)
- pro_list (file)
- version (file)
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The contents of each are as follows.

item substance
licand For every 100,000 molecules, create a three-dimensional
& mol2 file in a folder called c***. After filtering.
ligandimage Image files for 2D diagrams
Create a three-dimensional mol2 file in a folder called 3d*
mol2_files per input file. Before filtering.
mts_data Interaction matrix file of compounds and 181 proteins
rotein 181 Input files for docking calculations of proteins are
P stored in folders for each protein
mol2_files multi mol2 file that merges all the following mol2
all.mol2

files: Before filtering.

all_exclude.mol2

all. A mol2 file after filtering it by its partial structure.

error.log

Error log during 3D calculation. We can confirm molecules
that could not generate a three-dimensional structure due
to errors.

exclude.info

An information file for the presence of a partial structure of
each molecule that is used when performing partial
structure filtering

pro.list

List of 181 proteins

version

The version file of the database.

If you refer to "8.3.2 Screening" and set the database created here, you will be able to

perform screening calculations for the database. Specifically, it is as follows.

Open the [Helpl-[Preference] screen, select "2. Screening”, and click [Browsel.
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type filter text 2. Screening Sow
1. Molecular dynamics Thread number 20
2. Screening
4. H bond Database directory for screening Browse...
5.3D view Max number of screening result images 1000
6. Molecule . .
ChEMBL sdfs directory for regression Browse...
7. Internet
8. Other
ANSI Support

Restore Defaults Apply

Apply and Close Cancel

Select the database folder of the saved project (MKDBO011 in the example) as shown
below, and click [OK].

JAlS-DEE X

v MEDBO11 ”
original
v work
1

s database
e
ligandlmage
> mol2_files
mits_data

> protein

FAIA—(F): | database

LTI S-DFERN) $rutl

Verify that the database folder is specified, and then click [OK].
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1.5. Repartitioning of Compound DB for Screening

If you use LigandBox for screening calculations, skip this section.

... B
[Preparation]- [Remake DB for Screening] allows you to subpartition the

database for screening.
The purpose of the subdivision is to speed up the screening calculation, as explained

below.

The database created by E [Make DB for Screening] in the previous section and

LigandBox are internally divided into 10,000 compounds. Since LigandBox has 2 million

compounds, it will be divided into 200, and if the number of compounds in the database

created by the user with B [Make DB for Screening] is 300,000, it will be divided into

30. Depending on the parallel calculation, there may be a computer that can perform
parallel calculation with a larger number of threads in parallel. In this case, subdividing
with a larger number of divisions and recreating the database will complete the

screening calculation faster.
1.5.1. Save project

If you have not saved the project, a warning screen will appear prompting you to save it.
Save the project using the [File] — [Save as] menu. The compound database for screening
that has been subpartitioned will be created under the folder where it was saved, so save
it in a location with sufficient capacity. A capacity of about 6GB is required for every
100,000 compounds.

m Warning

Remake DB : Please execute "Save As". This command is available after saving the

Al project by [File] - [Save As].

Also, if you have already created a project and opened it with [File] — [Open Projectl], the
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following warning screen may appear when you click E [Remake DB for Screening].

m Warning

Remake DB command can not execute, because database exists already in this
-'_IE\ project. Please execute at other project.

It is not feasible because you tried to create a database in a project that already has a
work \database folder to be output to, so run it in another project that does not havea

work \database.

1.5.2. Set up database resyn

If the project issaved and the work \database folder does not exist, you will see the

following database creation condition settings screen.

m Remake DB for Screening

Select database

Divisicn Mumber: &

Cancel

The contents of each item are as follows.

item substance

Select the folder (directory) of the database to be re-

Select database partitioned.

Division Number Number of splits when re-splitting

Click [Select database] to display the following folder selection screen. Select the folder

directly under the ligand and mts_data folders. The required folders for the subdivision
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calculation are ligand and mts_data. Other than that, it is not necessary because it is

not used for subdivision.

Select database

w test_remakedb ]
W big_db
» ligand
mits_data
» small_db
» small_db2

P ol

T IA—-(F): big_db

FLLTANA-OERIN) oK vl

[OK] Click to enter the selected folder as shown below.

m Remake DB for Screening

Select database | C¥Users¥Kiyotaka¥Desktop¥projects¥test_remakedb¥big_db

Divisicn Mumber: & E

OK Cancel

Then select Division Number, which by default shows the maximum number of threads

possible on the calculator (8 on the calculator above).

Click OK to start subdividing.
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1.5.3. Database creation location

When the database creation calculation is finished, the command button changes from
gray to use. The location where the database is created is set to PROJECT, if the folder
of thesavedproject is PROJECT .

[PROJECT] -> work -> database

Database consists of the following folder configurations:

[PROJECT] - work - database - ligand

- ligandImage

- mts_data

- protein

- pro_list (file)
- version (file)

The contents of each are as follows.

item substance

licand For every 100,000 molecules, create a three-dimensional
& mol?2 file in a folder called c***. After filtering.

ligandimage Image files of 2D diagrams
mts_data Interaction matrix file of compounds and 181 proteins

rotein 181 Input files for docking calculations of proteins are

P stored in folders for each protein

pro.list List of 181 proteins

version The version file of the database.

If you refer to "8.3.2 Screening" and set the database created here, you will be able to

perform screening calculations for the database. Specifically, it is as follows.
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Open the [Helpl-[Preference] screen, select "2. Screening", and click [Browse].

type filter text 2. Screening LCR IR ]

1. Molecular dynamics Thread number 20
2. Screening
4. H bond Database directory for screening Browse...
5.3D view Max number of screening result images 1000
6. Molecule § )

ChEMBL sdfs directory for regression Browse...
7. Internet
8. Other
ANSI Support

Restore Defaults Apply
Apply and Close Cancel

Select the database folder of the saved project (MKDBO011 in the example) as shown
below, and click [OK].

JAlS-DEE X

w MEDBO11 ~
original
v work
1

s database
trererTe

ligandlmage

mol2_files
mis_data

protein w

FAIA—(F): |database

LTI S-DFERN) $rutl

Verify that the database folder is specified, and then click [OK].
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1.6. Screening calculation overview

List of candidate
compounds

Compound database
Up to millions of compounds

Input : Multiple mol2 fil
Selectable up to the limit of the file selector

Output : CSV file of various physical
characteristic values

: . R An html file containing
Known proteins Not rfequlred for ML-DSI method a 2D structure diagram
P . . Required for MTS method
ocket information and ML-MTS method (In l):)oth cases, Excel can be
read

Input : Modeling with MolDesk

»¢ The compound database can be the user's molecule or the provided LigandBox.

® In silico screening can be performed using myPresto's following techniques:

D Docking score order

@ MTS Method (MTS)

@ Machine Learning MTS (ML-MTS)
@ Machine Learning DSI  (ML-DSI)

® Both methods are based on docking calculations, so the most accurate active
compounds have molecular weights between approximately 200 and 400 Da.
® We recommend that you use at least five active compounds for machine learning.

® Searches include ligandBox's 2 million compounds and user-added compounds.
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® The input of each screening calculation method is as follows.

Known activity By adding users
. target . Compounds to be
Calculation method . ligand
Proteins (PDB) ( searched
mol2)
(mol2)
Docking score order © o
MTS © o
ML-MTS © © o
ML-DSI © o

©Required o Optional
2% This sectionassumes that ligandBox is screened, but it is also possible to screen
from the user's compound in the current version.

1.7. Parallel number, amount of memory, and time for screening calculations

Here is an estimate of the screening calculation time:

. Intel Core i7-4790K 4.0GHz Xeon E5-2697 v2 @ 2.70GHz x 2
Calculation / 16GB memory / windows8. 1 (24 cores 48 prpcessors)
method Run in 8 parallels /1 64GB Mem.ory/ Linux CentOS6
Runs in 48 parallels
docking
By score 35 hours 31 minutes 10 hours 3 minutes
Or MTS
ML-MTS 45 hours 7 minutes 13 hours 12 minutes
ML-DSI 8 hours 26 minutes 2 hours 49 minutes

Example of calculation ofLigandBox + 174 compounds with 8,928 atoms on the receptor

side containing proteins

No special settings are required for parallel computing (thread parallel computing is
used).
Immediately after installing and activating MolDesk Screening, you can perform

parallel calculations immediately.
The amount of memory required for screening calculations increases as the number of

parallels increases.

For example, 8 parallels requires 16GB and 48 parallels requires 32GB.
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The number of parallels can be specified by setting the Thread number in [Help]-
[Preference]-[Screening]. By default, the maximum number of processors in the
machine is set.

The larger the number of parallels, the more memory is consumed, so reduce the

Thread number value on a machine with a small amount of memory.

In case of Window 32bit, screening calculation cannot be executed due to insufficient
memory.

When performing screening calculations, please prepare a machine with the best

specifications of Windows 64bit or Linux 64bit.

Each screening calculation consumes about 5GB of storage media.
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1.8. Screening calculation procedure

Screening calculation

[Project]
Target protein (receptor)
| Paocket probe point

l m [MTS / Docking score ranking]
‘ List of
1 -
15 [ML-MTS] candidate

[Project]

The content can be - n
| anything [ML-DSI]

Known active compounds
for learning

compounds

Search target compound
to add(not required

| Mol2 file Mol2 file
L3 *
‘E‘ [Select Receptor Molecule] m [Convert to 3D Mol2]

1. Prepare mol2 files
The ML-MTS and ML-DSI methods require a mol2 file of known active ligands for
learning (not required for the MTS / Docking score ranking method).
Also, if there are compounds to be searched for that you want to add, you will also
need their mol2 files.

For the procedure for preparing the mol2 file, refer to "1.9 Preparing the mol2 file".

2. Preparing target proteins and pockets
The MTS / Docking score ranking method and the ML-MTS method require
modeling of the target protein and pocket (the ML-DSI method is a ligand-based

calculation method, so modeling of the target protein and pocket is not required).

There are two ways to create a project in which the target protein and pocket are

modeled.

A) Create a project that models the target protein and pocket probe points. Refer

to the MolDesk Basic manual for how to create a pocket probe point.
B) Load the PDB file of the target protein that has already been modeled and the

PDB file of the probe point of the pocket into the project. Refer to the MolDesk

Basic manual for how to read the PDB file.
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After modeling the target protein and the pocket, and then select the receptor

molecules in the [Select Receptor Molecule]. At this time, the space of the

pocket of the receptor, please be chosen to vacate.

1
3. Click any of m [MTS / Docking score ranking], [ML-MTS], or m [ML-
DSI] to display the screen entry dialog.

Enter the mol2 file created above and the name of the target protein.
4. [OKI click to start the screening calculation.

5. The input methods for target proteins, known active regands, and compounds to be

searched are as follows:

What to enter How to enter
Create a project, create a target protein and pocket, or enter
Target protein a PDB file for the target protein you have already created

and a PDB file for the pocket.
Known active rigand | Enter one mol2 file per compound from the file selection
And dialog.
Compounds to be
searched

This documentdescribes the steps to perform screening calculations using the sample
data contained in the MolDesk Screening folder created on the desktop when MolDesk

Screening was installed.
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1.9. Prepare mol2 files

If there are known active compounds for learning, or if there are compounds to be
searched that the user wants to add, it is necessary to prepare mol2 files (three-

dimensional structured ones) of them in advance.

The mol2 file can be entered in both a multi-format format in which multiple molecules
are described in one file and a single format in which one molecule is described in one
file.

However, since the three-dimensionalization and charge addition of compound
molecules are not performed in the screening calculation, it is necessary to perform
three-dimensionalization and charge addition in advance for compound molecules that

do not have three-dimensionalization and charge addition. there is.

Execute m [Convert to 3D Mol2] to generate a mol2 file in which the compound

molecule is three-dimensionalized and the charge is added.

For details on m [Convert to 3D Mol2], refer to the MolDesk Basic manual.
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1.10. Screening by MTS method or docking score order

In the MTS method or docking score order screening calculation, the MTS method and

docking score order are calculated simultaneously in a one calculation.
1.10.1. Create a project
Create a project, model a target protein, and create a pocket.

This example reads protein and pocket information from a file.

/s, /s,
You can also create a pocket With [Make Pocket] or [Find Pocket]. See the

MolDesk Basic manual for how to create a pocket.

Create a project with the File-Open Molecular File menu.
In this example, select the following PDB file included in the MolDesk Screening folder
to create a new project.

MolDesk Screenng -> sample -> screening -> cox2 -> Pro.pdb

n Open pdb/mol2/sdf/mol Bl
”(-) = 4 |l « sample » screening » cox2 v & cox2MIEE p
EE . FLATAILS — = » [ @
A BSAD ~ o gE . EFEE =
& 5o20-F & point.pdb 2015/05/11 0:24  Program Debug..
B FAST & Pro.pdb 2015/05/11 0:24  Program Debug..
il BiEFR LR
@ Creative Cloud Files
v < >
TrAILA(N): Pro.pdb v | | *.pdb;*.ent;*.mol2;*.sdf;*.1 v
E<(0) Frotul
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u [Insert from File] click , and then select the pocket file below.

MolDesk Screenng -> sample -> screening -> cox2 -> point.pdb

] MolDesk
File Select Display Color Option Expert Simple Screening Ligand Window Undo Help
BRAE o] & ]
= O || *untitled : 1 Initial State 23

CIPU-.. 8| = O |[ Ligand Info 53 = 0 || command view 2

me e o | B
Bpo1 mics
Blgz ~_
B met3 i [T (i} Convert to 3D Mol2
Giligz %82

B3 rrsert from i

Make Pocket
Find Pocket

Select Receptor Molecule

MTS / Dacking score ranking

m MLMTS

ML-DSI

E Topology Graph Similarity

[E] substructure search

[}V Console 22

Select molecule file

L <« screening » CoX2 v

=2 - FLANTALE—

FS . -
¢ BRIAD =
g Fov0-F & point.pdb pPro
W TN & pro.pdb Prd
| BiEFRUER =l Pro.tpl TP
@ Creative Cloud Files
B FAST 4 B
TrAILE(N): | point.pdb | |EE v

#<(0) Frtl
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B console 53 | Sk B < [mi]
Standard Output
INFORMATION> TERMINAL RESIDUE

RESIDUE NAME RESIDUE ID  DISTANCE

INFORMATION> SSEOND CANDIDATES

15 2.057052

5 128 2.034559

s 15 3.720189

s 25 2.01431%

25 37 4.445233

27 37 2.03104¢

538 544 2.028887

SSBOND 1 C¥SA 4 C¥SA 18
SSBOND 2 CYS A 5  CYS A 128
SSBOND 3 CYSA 9 CYSA 25
SssOND 4 C¥s A 27 C¥s A 37
SSBOND 5 C¥S A 538 C¥S A 544

INFORMATION> CYS- (CYM) CANDIDATES
CHAIN ID RESIDUE NAME RESID ID

INFORMATION> EXIST NEAR ATOM
RESIDUE NAME RESIDUE ID  ATOM NAY

INFORMATION> LINEAR TORSION ATOM
RESIDUE ID ATOM NAME

WARNING: TOBGLOGY FILE NOT EXIST:C89_
SEIP RESIDUE ANALYSIS
INFORMATION> OUTEUT
OUTEUT FILE
separate.pdb

INFORMATION> main
Tnere is 1 molecule in file,

program is done normally.



m Position Select IES
Select [file].
' file If you select [mouse], the pocket file will be entered at the

coordinates where the user clicks the mouse, and accurate

calculation will not be possible.

The pocket will be entered at the position specified in the file.

m} MolDesk -
Fle Select Display Color Option Expert Simple Screening Ligand Window Undo Help
B R E B A
O PiLi-.. 88| = O || Ligand Info 3 = 0 |/ command view = O || *untitled : 2 Insert from file 52 = O |[Bconsole 1| B BEE) [ W E~i~ = O
image name  SA & E m % Standard Output
Bpol ~
Blig2 S lst  : input PDB file name
B met3 s [E convercto 30 o2 2nd ¢ output PDB file name
3 Srd.. : -cap -nyd -alt -bb -din -ss
O pont4 WA b -ny

~disablefiet -keepTer -remazk
-mod —mut -rot —emp
INFORMATION INPUT
1) INPUT FILE
Tmp6.pdb
2) OUTEUT FILE

o 3 rnsert from Fie

Makea Pocket

Find Pocket R
3) SPECIFIED OPTION

Select Receptor Molecule -alt

-din

MTS / Docking score ranking

m MLMTS
1
ML-DSI

Topology Graph Similarity

WARNING: chain id is empty. chain id i

INFORMATION> DIVISION OF CHAINS.
CHAIN NAME RESIDUE NAME  RESIDUE

INFORMATION> EXIST ALTERNATE LOCATION
RESIDUE NAME RESIDUE ID  ATOM NAM

INFORMATION> LACKED MAIN CHAIN

RESIDUE NAME  RESIDUE ID  ATOM NAY
[E] substructure search

INFORMATION> TERMINAL RESIDUE
RESIDUE NAME RESIDUE ID  DISTANCE

INFORMATION> SSBOND CANDIDATES

INFORMATION> CYS-(CYM) CANDIDATES
CHAIN ID RESIDUE NEME RESID ID

INFORMATION> EXIST NEAR ATOM
RESIDUE NAME RESIDUE ID  ATOM NAK

[ §V Console 52 =8

INFORMATION> LINEAR TORSION ATOM
RESIDUE ID ATOM NAME

WARNING: TOPOLOGY FILE NOT EXIST:C39_
SKIP RESIDUE ANALYSIS
INFORMATION> OUTEUT
OUTPUT FILE
tmp7 .pdb
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Save this project under the name "proj009".

See the MolDesk Basic documentation for instructions on how to save the project.

Because screening calculations generate a large amount of data in a calculation (~a few
GB),you must save the project before calculatingand confirm the folder where the data

will be stored.

When you save a project, the tab name on the 3D screen changes to the project name.

MolDesk = B

[ proj0og : 2 Insert from file &% = O || Console 22 | Sk BH 0| *M~= 0
Standard Oukput

1=t : input PDB file name
2nd : putput PDB file name
3rd.. : -cap -hyd -alt -bb -dih -ss

—disableHet -keepTer -remark
-mod -mut -rot —-cmp
INFORMATICN INPUT
1) INPUT FILE
tmp6 . pdb
2) OUTPUT FILE
top7 . pdb
3) SPECIFIED CPTICH

Specifies the receptor for the docking calculation.

Here, on the tree display screen, select prol, nlig 2, and Bieta 3 by Ctrl + click,
and select [Receptor On] from the right click. (Since lig2 and met3 are in a place that
has nothing to do with your pocket, you can select onlyu pro 1). Receptors choose to

open pocket space.

[ Pi-L1-.. & | © B || Ligand Info 23 I P1-Li-... & | = B ||/ Ligand Info &3
image n image n
s . O Pro 1 [Receptor]
N/“"\__, . B lig 2 [Receptor] i~__
2 NB~l . @ met 3 [Receptor] £ Ny
Show Atom i I point 4 l ol lir
Hide Atom "
Receptor On %

Receptor Off

Export Single PDB

Export Single Mol2

Export Single Tpl
LAl

See the MolDesk Basic manual for more information on how to select receptors.
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1.10.2. Data id for screening calculations

Click m [MTS / Docking score ranking].

If the required work has not been performed, the following warning dialog will be

1
displayed. After performing the required work, click [MTS / Docking score
ranking] again.
® If you have not created a pocket, the following warning dialog will be displayed, so

please create a pocket.

m Warning

Mot find pocket{point). Please execute "Make Pocket" or "Find Pocket" to
d l % make point file, or "Input from File" to input point file.

® If the project is not saved, the following warning dialog will be displayed, so please

save the project.

m Warning

MTS : Please execute "Save As". Screening is available after save the project
4 l % by [File] - [Save As].

If LigandBox is not set, the following warning dialog will be displayed. Refer to "1.2

Preparing LigandBox" and set LigandBox.
m Warning

Please set LigandBox at [Help]-[Preference]-[LigandBox]. Or LigandBox
4 l . database is broken.
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® If no receptor molecules are selected, the following warning dialog will be

displayed, so please select the receptor.

m Warning

MTS command is available after "Select Receptor Molecule” or selection of
l . receptor molecule(s) by pop-up menu on Tree View.

If all the necessary work has been done, the data entry dialog for screening calculations

is displayed.

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

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) F i A
(in ASCIl without blank)
l:| Select mol2 files Active ligands
Compounds
Delete selected
Reset
Methed of docking
Flexible
Method of docking
@ Flexible O Rigid
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by AUC Delete selected Delete selected
Reset Reset Reset [ screening with small DB
e

For screening calculations by the MTS method / docking score order, you must enter
the name of the target protein ([Target protein]).

For the name of the target protein, enter any name in alphanumeric characters

without spaces.

Others are not required.
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Known active ligands ([Active ligands as teacher]) cannot be entered because they are
not used in the screening calculation by the MTS method / docking score order.

In this example, enter "cox2" as the name of the target protein.

The blue background area on the left side of the dialog shows the input contents of the

previous calculation. In this example, it is blank because it is the first time.

ng : MTS (Multiple Target S

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previ New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) F i A
- i lank]
it Select mol2 files Active ligands
Compounds
Delete selected
Reset
Methed of docking
Flexible
Method of docking
@ Flexible O Rigid
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
\ A || [Tt A Delete selected Delete selected
Reset Reset Reset [ screening with small DB
e
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1.10.3. Adding compounds with mol2 files

In addition to LigandBox, enter the compound to be screened in a mol2 file.

In this example, we arbitrarily enter a known active ligand and see how high the known
active compounds are listed. After the screening calculation is completed, the database
enrichment curve is displayed to verify the calculation accuracy by AUC (Area under the

CUI'Ve) .

M Screening: MTS (Multiple Target Screening method) / Docking sc

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213

Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher

Target-protein name for output F i A
(in ASCIl without blank) -

Select mol2 files| Active ligands
cord]

‘Compounds

Delete selected

Reset

Methed of docking
Flexible
Method of docking

@ Flexible O Rigid

[ remake grid files of protein

Size of output list

max No. of lines; 10500 -3

Delete selected Delete selected Delete selected
Test by AUC Delete selected Delete selected
Reset Reset Reset [ screening with small DB
_DK Cancel

Select [Select mol2 files] of [Add to DB for screening], select the following 13 files, and
click [Openl.

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.1.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.2.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L5.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.7.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.12.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.14.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.18.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox21.19.mol2
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MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.23.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.26.mol2

MolDesk Screening -> sample
MolDesk Screening -> sample

MolDesk Screening -> sample

[l Select mol? files to add to DB for screening

€« e
=

E

Creative Clou # *

O pC
B 7RI T
USBATY
FFatvk
Sl
cox2
doc
img2
mol2
W 70T
7@ OneDrive
F1AUH
1]
&l

B T

=

Database for Screening :
F:¥namiki_medi170313

Previous input

<« sample » screening » cox2_ligs]

FLLIANA-

&

* J_ cox2L1.mol2

J_ cox2l 2.mol2

J_ cox2L5.mol2

J_ cox2L7.mol2

1 cox2l12mol2
1 coxzlidmol2
1 cox2ligmol2
1 cox2l19.mol2
1 cox?l2zmol2
1 cox2126.mol2
1 cox2l3tmol2
J_ cox2l34.mol2
1 cox2l36.mol2
J_ cox2l38.mol2
1 coxaLatmolz
1 cox2l51mol2

% % %%

~ O

EHER

2015/05/11 C:24
2015/05/11 0:24
2015/05/11 (24
2015/05/11 C:24
2015/05/11 0:24
2015/05/11 024
2015/05/11 0:24
2015/05/11 C:24
2015/05/11 C:24
2015/05/11 0:24
2015/05/11 C:24
2015/05/11 C:24
2015/05/11 0:24

[Help] - [Preference] - [Screening] - [LigandBox] :

x
cox?_ligs 1D »
= @ @
B $4X "
Arguslab Docume... SKB
Arguslab Docume... 4KB
Arguslab Docume... 3KB
Arguslab Docume... 4KB
Arguslab Docume... 4KB
Arguslab Docume... 5KB
Arguslab Docume... 4KB
Arguslab Docume... AKB
Arguslab Docume... SKB
Arguslab Docume... 5KB
Arguslab Docume... 4KEB
Arguslab Docume... 4KB
Arguslab Docume... 4KB
ArgusLab Docume... 4KB
ArgusLab Docume... 4KB
ArgusLab Docume... 4KB

New input

-> screening -> cox2_ligs1 -> cox2L31.mol2
-> gcreening -> cox2_ligs1 -> cox2L.34.mol2

-> gcreening -> cox2_ligs1 -> cox2L.36.mol2

Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output F i A
(in ASCIl without blank) -
Select mol2 files Active ligands
Compounds
cox2l1.mol2
cox2l 2.mol2
Delete selected coxnzL5mol2
cox2l 7.mol2
pest cox2Zl12.mol2
Methed of docking coxal 14.mol2
Elexible cox2l18.mol2
cox2L19.mol2
Method of docking cox2L23.mol2
cox2l 26.mol2
@ Flexible (O Rigid cox2l31.mel2
cox2l34.mol2
cox2L36.mol2
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by ALC
Delete selected Delete selected
Reset Reset Reset [ screening with small DB
OK Cancel
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1.10.4. Enter ligandBox compounds to search for

If you check [screening with small DB, you can limit the search target compounds of

LigandBox to a small group (20,000 compounds or less) for test calculation.

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) F i A
(in ASCIl without blank) -
Select mol2 files Active ligands
Compounds
cox2l1.mol2
cox2l 2.mol2
Delete selected coxnzl5mol2
cox2l 7.mol2
pest cox2Zl12.mol2
Method of docking cox2L14.mol2
Flexible cox2l18.mol2
cox2L19.mol2
Method of docking cox2L23.mol2
cox2l 26.mol2
@ Flexible (O Rigid cox2L31.mel2
cox2l34mol2
cox2L36.mol2
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by ALIC
Delete selected Delete selected
Reset Reset Reset screening with small DB
ance

If unchecked, screening calculations will be performed for all compounds.

In this example, check [screening with small DB] to save test time.
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1.10.5. Enter the size of the screening results list

[max No. of lines] is the number of results displayed after the screening calculation. The

hit compounds are displayed by this number from the one with the highest score.

This time, the default value of 10,500 is used.

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) F i A
(in ASCIl without blank) -
Select mol2 files Active ligands
Compounds
cox2l1.mol2
cox2l 2.mol2
Delete selected coxnzl5mol2
cox2l 7.mol2
pest cox2Zl12.mol2
Method of docking cox2L14.mol2
Flexible cox2l18.mol2
cox2L19.mol2
Method of docking cox2L23.mol2
cox2l 26.mol2
@ Flexible (O Rigid cox2l31.mel2
cox2l34mol2
cox2L36.mol2
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by ALC
Delete selected Delete selected
Reset Reset Reset screening with small DB
ance
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1.10.6. Enter docking calculation method

In [Method of dockingl, when performing docking calculation of an additionally input
compound, the structure of the compound is calculated by flexible (generating a large
number of candidate structures) or rigid (rigid body with the input structure as it is).
Select. Normally, select flexible. Select rigid if you want to enter the representative

structure of the compound and dock the ligand as a rigid body.

In [remake grid files of protein], select whether to use the grid file created in the
previous calculation or recalculate and recreate the grid file for the reference protein
used in the screening calculation of the MTS method. To do. Normally, leave the default

and proceed without checking.

ng : MTS (Multiple Target Screening methed) / Docking score ranking

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213

Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) F i A
(in ASCIl without blank)
Select mol2 files Active ligands
Compounds
cox2l1.mol2
cox2l 2.mol2
Delete selected coxnzl5mol2
cox2l 7.mol2
pest cox2Zl12.mol2
Method of docking cox2L14.mol2
cox2l18.mol2
Flexible

cox2L19.mal2
cox2L23.mol2
cox2L26.mol2
@ Flexible O Rigid cox2L31.mol2

cox2l34mol2
[ remake grid files of protein

cox2L36.mol2
Size of output list

Method of docking

max No. of lines; 10500 -3

Delete selected Delete selected Delete selected
Test by AUC Delete selected Delete selected
Reset Reset Reset screening with small DB
_DK Cancel

Reference protein:
Refers to the 181 reference proteins used in the docking calculations of all

screening calculations. See the myPresto manual for details.
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1.10.7. Start screening calculations

Click [OK] to start the screening calculation.

In this example, the search target is limited to about 20,000 molecules, so the calculation

can be completed in a few hours even on a normal PC.

The command button is grayed out when the screening calculation is started. Calculation

1s in progress while the command button is grayed out.

@ MolDesk - o x
File Select Display Color Option Expert Simple Sereening Ligand Window Undo Help

BERAEHAREE N

[P % | = O |/ Ligandinfo 53 ™ Command View 52 [ proj00g: 2 Insert from file £ = 0O || @ console & S BEER mME-m~=0
image e | SA ﬁ m % Standard Output
B pro 1 [Recepto mics erty TYR PRO PRO THR VAL L¥S+ A
o ‘—c( GLU-  MET ILE TYR ERO ERO
H \;JW o R ASN  LEU  GIN  PHE  ALA VAL
o i ol lig 2 782 PHE GLY LEU VAL PRO  GLY
point4 U ALR THR ILE TRP LEU ARG+
on VAL  c¥s  ase- ILE  LEU  L¥se
€LU- TRP  GLY  ASP- GLU- GLN
SER  L¥s+ LEU ILE LEU  ILE
Lyss ILE VAL ILE  GLU- ASE-
1EU  SER  GLY TYR  HIS  BEE
ASe-  PRO  GLU- LEU  LEU  EEE
GLN  TYR  GLN  ASN ARG+ ILE
ASN  TER  LEU  TYR  HIS  TRP
PRO  ASP- THR  PHE  ASN  ILE
TYR  SER  PHE  LYS: GLN  BHE
SER  ILE  LEU  LEU  GLU- HIS
PEE VAL  GLU- SER  PHE  THR
GLY ARG+ VAL  ALA  GLY  GLY
ILE  ALA VAL GLN ALA VAL
IIE  ASP- GLN  SER ARG+  GLU-
SER  LEU  ASN  GLU- TYR ARG+
1ED  L¥s+ PRO TYR THR  SER
TER  GLY  GLU- LYS:+ GLU- MET
Lys+ AR LEU TYR  SER  ASP-
GLU- LEU TYR  PRO  ALA  LEU
PRO ARG+ PRO  ASP- ALA  ILE
MET VAL  GLU- LEU  GLY  Ala
Lyss GLY LEU  MET  GLY  ASN
PRO  GIN TYR TRP  LyS: BRCG
GLY  GLU- VAL  GLY  PHE  Lys:
AR SER  ILE  GLN  SER  LEU
VAL  LYS+ GLY CYS  PRO  EEE
VAL GLNG-
INFORMATION> tgOutpucTopalogy
rite formatted Topology File
[ jV Conscle i3 =0
INFORMATION> tgSetCoordinate
211 the aton positions are noy
INFORMATION> tgOutpucCoordinate
Output pdb file which is stanc
23 Program is dome. st
% Tnis program ended nommally. %
< > = >

If you have another project open in advance, you can operate that project even during
the screening calculation. However, depending on the processor occupancy, the

operation may become extremely slow.
The number of parallel calculations for parallel calculation in the screening calculation

can be set by Thread number of [Help]-[Preference] — [Screening]. For details, refer to

"1.7 Number of Parallel Screening Calculations, Memory Amount, and Time".
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1.10.8. Review screening calculation results

When the screening calculation is completed, the command button returns to the original
display.

In addition, the screening results are listed on the [Screening Info] tab.

@ MolDesk - o x
File Select Display Color Option Expert Simple Sereening Ligand Window Undo Help

OB REEARCEE
=0 =0

CPL-. R ] Ligand Info 52 [ Command View 52 = O || projoos: 4MTS 5 = 0O || @ console = 0
image name  SA ﬁm % . ¥ M E-0-
O ol — mics erty Standard Qutput

Oig2 T~ TYR  PRO  PRO  THR VAL  L¥S+ A

O met3 L ey m Convert to.3D Mol2 GLU- MET  ILE TYR  BRO  PRO

0 ot o Olie2 I8 2SN IEU  GIN  PEE  AIA VAL

u Insert from File PHE GLY LEU VAL PRO GLY

oo A1A  TER  ILE  TRE  LEU ARG+

VAL  CYs  Ase- ILE  LEU  Lys+

Make Pocket GLU- TRP GLY ASP- GLU- GLN

SER  LYs+ LEU ILE LEU  ILE

Lyss IIE VAL ILE  GLU-  ASP-

. Find Pocket

Select Receptor Molecule

IEU  SER  GLY  TYR  HIS  PHE
ASP-  PRO  GLU- LEU  LEU  BHE
GIN  TYR  GIN  ASN ARG+ ILE
SN THR  LEU  TYR  EIS  IRP

MTS / Docking score ranking PRO  ASP- THR  PHE  ASN  ILE

TR s s Lvse ey B
ser 12 1m0 v - Ars

[ s BE VAL G- SRR PHE TR
v ames VAL ALA Gy oy

[ o e aa VAL ey ALA v
I AsE- GIN  SER ARGe  GLO-
SRty AsN  eo-  TvR  ARGe

[ ropeoay craph smiary t=v  Lvs+ R0 TYR  THR SR
R oy ou-  Lvse G- MET

E Substructure Search 1ys+ AIA  IEU  TYR  SER  ASP-
o 1w TR RO LA D
o ARGs  PRO  ASP-  ALA Tt
wET v et ey A
tis+ Gty 15y T iy s
Bo Gy TrR  TRE  Lvse RO
v o~ VAL ey mmE  vse
an seR ot et s rew
WL tvss oy cvs e pme
L ome-

INFORMATION> tgOutputTopology
[ IV Console 3% =g Write formatted Topolegy File

INFORMATION> ctgSetCoordinate
1 the atom positions are nov

INFORMATION> tgOutputCoordinate
Output pdb file which is stan

2% Program is done. 3%
%% This program ended normally. %%

® If you don't see the Screening Info tab, click the Windows-Screening Info menu to

display it.
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If the list is difficult to see, expand the MolDesk window or drag the Screening Info tab

with the mouse to make it appear alone outside the window.

w O o
[ Screening Info 52 = g
MTS
Score Export table AUC
Image rank 1D Score Source ID Ligand Box ID Formula Weight  log S log P Supplier 1D Number @
%—i 1 HTS1508-03579436-02 48174 NS-07213367 HTS51508-03573436-02 C21H25N40 249458 1.388 4.0763 ENAMINE 2219349550
W\ 2 HTS1508-01970303-02 4.4552 NS-02926541 HTS1508-01970909-02 C20H20N203 336.201 1.4704 2.9269 ENAMINE Z108660526
H
.
'TJ'JV‘"'N‘ 3 HTS1508-02313392-01 47091 NS-03806336 HTS1508-02313392-01 C17H26NT 328.444 27014 3.2778 ENAMINE 2195555268
NN - - . 1 ! - o 7 L s .7 217
o
(r\u,sg 4 HTS1508-01297838-01 43179 NS-01905160 HTS1508-01297838-01 C22H22N30 344438 1217 34332 ENAMINE 790501126
NS
M 5 HTS1508-03818160-01 4,088 NS-08577078 HT51508-03818160-01 CITHITN202F3 338320 23427 3.215 ENAMINE 23293480320
g I
oL
C
HI 6 HTS1508-04518302-02 47931 NS-10566855 HTS1508-04518202-02 C18H26N203 344,435 2.2974 24917 ENAMINE Z1538838180
_pre
WG
)?ﬂh)‘ 7 HTS1508-04220538-02 47039 NS-10126483 HTS1508-04220538-02 C18H24N502 342,423 142 2.2163 ENAMINE 7354468456
HO
o S .
< >

By default, candidate compounds are displayed in ranking order. You can sort by item

by clicking each item at the top of the list.
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Click the [AUC] button at the top of the list to see a graph of the database enrichment

curve.

4

4
T

T

#

el m w4k [ @[ | 5|e|| =)

Database Enrichment AUC = 64.81%

1004

Hit (%)

T M

0 5 10 13 20 23 30 35 40 45 30 55 60 €5 VO 7> 80 85 90 95 100
Rank (%)

—«—MT5 (Multiple Target Screening method)

Random

This graph can be displayed when a known active ligand is input and is used to confirm

the accuracy of the method.

In this example, it was confirmed that AUC (Area under the curve) is 64.81%.

* The value will change slightly depending on the execution.
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Click the Score button at the top of the Screening Info list to see the screening

calculation results in order of docking score.

The title of the list changes from "MTS" to "Docking score ranking".

@
[ Docking score ranking '
MTS Export table AUC
Image rank 1D Score Source ID Ligand Box ID Formula Weight  log 5 leg P Supplier 1D Number
{% 1 HTS1508-03579436-02 48174 NS-07213367 HTS1508-03579436-02 C21H25N40 349458 1388 40763 ENAMINE 7218349550
) o o .
P ke A IES Y R RN N K] TR G =]

Database Enrichment AUC = 81.84 %

0 5 W 13 20 25 30 35 40 45 50 535 60 63 VO V> 80 85 90 95 100
Rank (%)

‘—N—SCORE (Docking score ranking) —— Random |

Click the [AUC] button to display the AUC of the screening calculation in order of
docking score. In this example it was 81.84%.

* The value will change slightly depending on the execution.

In general, docking score-ordered calculations tend to be more accurate than MTS

calculations.
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1.10.9. Check docking pose

When you select a compound in the list, you can see its docking pose on the3D screen.

[ MLMTS010: 4 ML-MTS 22 = B || B Console | [™] Screening Info &2 =" [m

HTS1508-01849431-01

HTS1508-04437627-01

HTS1508-04871230-02

HTS1508-02013173-01

The selection of compounds istoggled by 1 | key, and the display of the 3D screen is

also switched in conjunction.

1.10.10. File output of screening calculation results

You can output the screening results to a file.

By clicking the [Export table] button at the top of the list, you can output the data of
the displayed list as a csv file (separated by commas) or an HTML file.

When outputting as an HTML file, a folder called user-specified character

string .html_image is generated, and all image files are output with the file name
id.png in that folder.

The output order is the default ranking order. This HTML file with image data can be

read into Excel.
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1.11. MI-MTS Calculation Procedure

The screening calculation for the ML-MTS method is exactly the same as the screening
calculation for the MTS method / docking score order up to the point where the target
protein and pocket are prepared.

1.11.1. Create a project

Similar to MTS method / docking score order,1.10.1Create a project Project".

1.11.2. Enter data for screening calculations

Click m [ML-MTS].

If a warning dialog is displayed, refer to "1.10.2 Entering data for screening

calculation" and perform the necessary work.

If all the required work has been done, the Screening Calculation Data Entry dialog is

displayed.

M Screening : ML-MTS (Machine Learning - Multiple Target ening method)

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170313

Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening . Active ligands as teacher
Target-protein name for output (or for test AUC) Select mol2 files
(in ASCIl without blank)
l:| Select mol2 files Active ligands
Compounds
Delete selected
Reset

Methed of docking

Flexible
Method of docking

@ Flexible O Rigid

[ remake grid files of protein

Size of output list

max No. of lines; 10500 -3

Delete selected Delete selected Delete selected \ )

Test by AUC Delete selected Delete selected
Reset Reset Reset [ screening with small DB

e
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Screening calculations using the ML-MTS method require the name of the target
protein ([Target protein]) and the known active ligands ([Active ligands as teacher]) to
be entered.

For the name of the target protein, enter any name in alphanumeric characters
without spaces.

Others are not required.

In this example, enter "cox2" as the name of the target protein.

1.11.3. Addingcompounds with m ol2 files

In addition to LigandBox, enter the compound to be screened in a mol2 file.

M Screening: ML-MTS (Machine Learning - Multiple Target Screening methad)

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) Select mol2 files
(in ASCIl without blank)
Select mol2 files Active ligands
ompounds
Delete selected
Reset
Methed of docking
Flexible
Method of docking
@ Flexible O Rigid
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by AUC Delete selected Delete selected
Reset Reset Reset [ screening with small DB
ance

Select [Select mol2 files] of [Add to DB for screening], select the following 13 files, and
click [Openl.

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.1.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.2.mol2
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MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L5.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L7.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.12.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.14.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.18.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.19.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.23.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.26.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.31.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.34.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.36.mol2

Ll Select mel2 files to add to DB for screening x
&« L <« sample » screening » cox2_ligs] v & cox2_ligs1 »
ZE - FLLWIANA~ . @

Creative Clou # # ZE - =5 H47 A
3 pC J_ cox2L1.mol2 ArgusLab Decume... S5KB
W FATT 1 cox22mal2 Arguslab Docume... 4KB
USBAEY J_ cox2L5.mol2 ArgusLab Docume... 3KB
& FFaduk 1 cox2l7.mol2 ArgusLab Docume... 4KB
= E9Fe J_ cox2l12.mol2 ArgusLab Docume... 4KB
cox? J_ cox2l14.mol2 ArgusLab Docume... SKB
J_ cox2L18.mol2 ArgusLab Docume... 4KB
doc J_ cox2L19.mol2 ArgusLab Docume... 4KB
img2 J_ cox2l23.mol2 ArgusLab Docume... S5KB
mol2 J_ cox2l26.mol2 ArgusLab Docume... 5KB
Bz J_ cox2l31.mol2 ArgusLab Docume... 4KE
i J_ cox2l34.mol2 ArgusLab Docume... 4KB
& Onebrive J_ cox2l36.mol2 ArgusLab Docume... 4KB
FFAE J_ cox2l38.mol2 ArgusLab Docume... 4KB
Eig J_ cox2ldl.mol2 ArgusLab Docume... 4KB
=] J_ cox2l51.mol2 ArgusLab Docume... 4KB
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Database for Screening :
F:¥namiki_medi170213

[Help] - [Preference] - [Screening] - [LigandBox] :

Previous input

New input
Proteins Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein

Target-protein name for output
(in ASCIl without blank)

cox2

Methed of docking
Flexible
Method of docking

@ Flexible O Rigid

[ remake grid files of protein

Size of output list

max No. of lines: 10500 E

| Delete selected|

| Delete selected|

Test by AUC
[screening with small DB

Compounds

Add to DB for screening

f or’arteﬂxm \ Select mol2 files

Compounds

Active ligands as teacher

Active ligands

cox2l1.mol2
cox2l 2.mol2
cox2l5.mol2
cox2l 7.mol2
cox2Zl12.mol2
cox2l 14.mol2
cox2l18.mol2
cox2L19.mol2
cox2l 23.mol2
cox2l 26.mol2
cox2L31.mol2
cox2l34mol2
cox2L36.mol2

| Delete selected |

| Delete selected |

o

Database for Screening :
F:¥namiki_medi170213

[Help] - [Preference] - [Screening] - [LigandBox] :

Previous input

New input
Proteins Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein

Target-protein name for output
(in ASCIl without blank)

cox2

Methed of docking
Flexible
Method of docking

@ Flexible O Rigid

[ remake grid files of protein

Size of output list

max No. of lines: 10500 E

| Delete selected|

| Delete selected|

Test by AUC
[screening with small DB

Compounds
Add to DB for screening
(or for test AUC)

Select mol2 files

Select mol2 files

Compounds

cox2l1.mol2
cox2l 2.mol2
cox2l5.mol2
cox2l 7.mol2
cox2Zl12.mol2
cox2l 14.mol2
cox2l18.mol2
cox2L19.mol2
cox2l 23.mol2
cox2l 26.mol2
cox2L31.mol2
cox2l34mol2
cox2L36.mol2

Active ligands

Delete selected |

| Delete selected |

o

Select [Select mol2 files] under [Active ligands as teacher], select the following 13 files,

54




and click [Openl].

MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.0.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L3.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L4.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L6.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L8.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L9.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.10.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L11.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.13.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.15.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.16.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.17.mol2

MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.22.mol2

Ll Select mol2 files of active ligand as teacher x
&« ~ A <« sample » screening » cox2_ligs2 v O CoxZ »
2E - FLIANA- ==~ W @
Creative Clou # ™ £ - =8 "
Erc _'L cox2L0.mol2 ArgusLab Docume...
W 7RI T _'f_ cox2L3.mol2 ArgusLab Docume...
USBAEY 1 coxalamal2 ArgusLab Docume...
[ FFaxvt 1 cox2lemolz ArgusLab Docume...
= FoFe _'L cox2L8mol2 ArgusLab Docume..,
cox? 1 cox2lomel2 ArgusLab Docume...
_if_ cox2L10.mol2 ArgusLab Docume...
d =
oc 1 cox2litmol2 ArgusLab Docume...
img2 _'f_ cox2l13.mol2 ArgusLab Docume...
mol2 _'L cox2L15.mol2 ArgusLab Docume..,
W AT kT _:'LcDXEL‘IE.mD\E ArgusLab Docume...
1 cox2l17.mol2 ArgusLab Docume...
@& Onelrive ; =
1 cox2L22.mol2 Arguslab Docume...
FFaxk 1 coxzleamolz
B 1 conal2smeoz
LNE 1 cox2l29.mol2
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[Help] - [Preference] - [Screening] - [LigandBox] :

Target-protein

Methed of docking
Flexible

New input
Target-protein

Target-protein name for output
(in ASCIl without blank)

cox2

Method of docking

@ Flexible O Rigid

[ remake grid files of protein
Size of output list
max No. of lines: 10500 E

Test by AUC
[screening with small DB

Compounds

Add to DB for screening  Active ligands as teacher

(or for test AUC)

’ Select mol2 Isl \

Select mol2 fi

Active ligands
GErmEmEs coxzL0.mol2
cox2L1.mel2 cox2l3.mol2
cox2l2.mol2 cox2l4.mol2
cox2L5.mol2 cou2lé.mol2
cox2l 7.mol2 cox2L8 mol2
cox2L1zmol2 cox2le.mol2

cox2l 14.mol2
cox2l18.mol2
cox2L19.mol2
cox2l 23.mol2
cox2l 26.mol2
cox2L31.mol2
cox2l34mol2
cox2L36.mol2

cox2L10.mol2
cox2l11.mol2
cox2l13.mol2
cox2L15.mol2
cox2L1Gmol2
cox2L17.mol2
cox2l22.mol2

Delete selected |

\_ [Deleteselected|

o




1.11.4. Enter ligandBox compounds to search for

If you check [screening with small DBJ, you can limit the search target compounds of

LigandBox to a small group (20,000 compounds or less) for test calculation.

M Screening : ML-MTS (Machine Learning - Multiple Target

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-protein name for output (or for test AUC) Select mol2 files
(in ASCIl without blank) -
Select mol2 files Active ligands
Compounds coxzlo.mol2
cox2l .molz cox2l3.mol2
coxzL2.mol2 cox2l4.mol2
Delete selected cox2L5.mol2 cou2lé.mol2
E— cox2L7.mol2 cox2L8 mol2
= coxzLizmol2 coxlgmol2
Method of docking cox2L14.mol2 cox2li0.mol2
Flexible cox2L18.mol2 CD’(iH ;"“DE
coxal 19.mol2 coRzl 13mol
Method of docking e —— cox2L15.mal2
cox2L26.mol2 cox2L1Gmol2
cox2L31.mol2 cox2L17.mol2
® Flexible O Rigid cox2L34mal2 cox2l22.mol2
cox2L36.mol2
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by AUC
Delete selected Delete selected
Reset Reset Reset screening with small DB
ance

If unchecked, screening calculations will be performed for all compounds.
In this example, check [screening with small DB] to save test time.
Click OK to start the screening calculation.

1.11.5. Confirmation of screening calculation results, and others

Other setting items, screening calculation result confirmation method, file output
method, etc. are almost the same as in the case of screening calculation by MTS

method / docking score order.

Refer to "1.10.5 Entering the size of the screening result list" to "1.10.10 Outputting

the screening calculation result to a file".
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1.12. MI-DSI Calculation Procedure

The ML-DSI method is a regand-based screening technique that allows the target
protein to

It is not necessary.
1.12.1. Create a project

In the File-New Project menu, create an empty project and save it.

Refer to the MolDesk Basic manual for how to save the project.

1.12.2. Enter data for screening calculations

Click m [ML-DSII.

If a warning dialog is displayed, click "1.10.2 Screening calculation data entry".

Please refer to it and perform the necessary work.

If all the required work has been done, the Screening Calculation Data Entry dialog is

displayed.
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hine Leaming - Doc dex method)

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213

Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-pratein name for output (or for test AUC) et O T1es

{in ASCI without blanky -
Select mol2 files Active ligands

Compounds
Delete selected
Reset
Methed of docking
Flexible
Method of docking
@ Flexible O Rigid
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected

Test by AUC

Delete selected Delete selected
Reset Reset Reset [ screening with small DB ;/

e

For screening calculations by the ML-DSI method, it is necessary to enter known active

ligands ([Active ligands as teacher]).

Others are not required.

The target protein ([Target protein]) is calculated by the ML-DSI method.

Since it is not used, it cannot be entered.

1.12.3. Addingcompounds with m ol2 files

In addition to LigandBox, enter the compound to be screened in a mol2 file.
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M Screening : ML-DSI (Machine Learning - Docking Score Index method)

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
Target-pratein name for output Select mol2 files
{in ASCI without blanky
Select mol2 files Active ligands
Compounds
Delete selected
Reset
Methed of docking
Flexible
Method of docking
@ Flexible O Rigid
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by AUC Delete selected Delete selected
Reset Reset Reset [ screening with small DB
e

Select [Select mol2 files] of [Add to DB for screening], select the following 13 files, and
click [Openl].

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.1.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.2.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L5.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.7.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.12.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.14.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.18.mol2

(Next page)
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MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.19.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.23.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.26.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.31.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.34.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.36.mol2

[l Select mol2 files to add to DB for sCreening *
&« v 4 <« sample » screening » cox2_ligsl v O cox2_ligs1 2
2E - LTI =~ [ @
CreativeClou st A &% B E5EE & $44 =
@ pc * 1 coxalimol2 2015/05/11 0:24 ArgusLab Docume... S5KB
W FAOT 2 1 coxetamoiz 2015/05/11 0:24 ArgusLab Docume... 4KB
USBAEY g 1 coxatsmon 2015/05/11 0:24 ArgusLab Docume... 3KB
B Ffasvh 1 coxalzmoiz 2015/05/11 ¢:24 ArgusLab Docume... 4KB
= V¥ * 1 coxelizmel2 2015/05/11 0:24 ArgusLab Docume... AKB
cax? j_ cox2L14.mol2 2015/05/11 0:24 Arguslab Docume... SKB
1 coxeligmel2 2015/05/11 0:24 ArgusLab Docume... AKB
doc j_ cox2L19.mol2 2015/05/11 0:24 Arguslab Docume... 4KB
img2 1§ cox2l2zmol2 2015/05/11 0:24 ArgusLab Docume... SKB
mal2 j_ cox2l26.mol2 Arguslab Docume... 5KB
m FA0T j_ cox2131.mol2 Arguslab Docume... 4KB
. j_ cox2L34.mol2 Arguslab Docume... 4KB
4 Onelrive j_ cox236.mol2 Arguslab Docume... 4KB
FFivh j_ cox2L38 mol2 ArgusLab Docume.., 4KB
Eifg l cox2l41.mol2 ArgusLab Docume... 4KB
E l cox2L51.mol2 ArgusLab Docume.., 4KB
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Database for Screening :
F:¥namiki_medi170213

Previous input
Proteins

Added to 181 Target-protein

Flexible

Methed of docking

Compounds

Added (test AUC)

[Help] - [Preference] - [Screening] - [LigandBox] :

Active ligands

| Delete selected|

| Delete selected|

New input

Target-protein

Target-pratein name for output
{in ASCI without blanky

Method of docking

@ Flexible O Rigid

[ remake grid files of protein
Size of output list
max No. of lines: 10500 E

Test by AUC
[screening with small DB

Compounds

Add to DB for screenin
f (or for test AUC) \

Active ligands as teacher

Select mol2 files

Compounds

Select mol2 files

Active ligands

cox2l1.mol2
cox2l 2.mol2
cox2l5.mol2
cox2l 7.mol2
cox2Zl12.mol2
cox2l 14.mol2
cox2l18.mol2
cox2L19.mol2
cox2l 23.mol2
cox2l 26.mol2
cox2L31.mol2
cox2l34mol2
cox2L36.mol2

| Delete selected |

| Delete selected |

o

Database for Screening :
F:¥namiki_medi170213

Previous input
Proteins

Added to 181 Target-protein

Methed of docking
Flexible

Compounds
Added (test AUC)

[Help] - [Preference] - [Screening] - [LigandBox] :

Active ligands

| Delete selected|

| Delete selected|

New input

Target-protein

Target-pratein name for output
{in ASCI without blanky

Method of docking

@ Flexible O Rigid

[ remake grid files of protein
Size of output list
max No. of lines: 10500 E

Test by AUC
[screening with small DB

Compounds

Add to DB for screening

(or for test AUC)

Select mol2 files

Compounds

cox2l1.mol2
cox2l 2.mol2
cox2l5.mol2
cox2l 7.mol2
cox2Zl12.mol2
cox2l 14.mol2
cox2l18.mol2
cox2L19.mol2
cox2l 23.mol2
cox2l 26.mol2
cox2L31.mol2
cox2l34mol2
cox2L36.mol2

Delete selected |

| Delete selected |

o

Select [Select mol2 files] under [Active ligands as teacher], select the following 13 files,
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and click [Openl].

MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.0.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L3.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L4.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L6.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L8.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L9.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.10.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L11.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.13.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.15.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.16.mol2
MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.17.mol2

MolDesk Screening -> sample -> screening -> cox2_lig2 -> cox2L.22.mol2

Ll Select mol2 files of active ligand as teacher X
« v 4 <« sample » screening » cox2_ligs2 v D cox?_|i el
ZE ~ LTS == M @
~
Creative Clou # E40) - 22] ~

E L _f_ cox2L0.mol2 ArgusLab Docume...
W ATk F _I‘_ cox2L3.mol2 ArgusLab Docume...
USBAEY J_ cox2l4.mol2 ArgusLab Docume...
[E FEaivk _]‘_ cox2LB.mol2 ArgusLab Docume...
= PIFe _f_ cox2l8.mol2 ArgusLab Docume...
cox? _f_ cox2L8.mol2 ArgusLab Docume...
doc J_ cox2L10.mol2 ArgusLab Docume...
1 coxalitmel2 ArgusLab Docume...
img2 _I‘_ cox2L13.mol2 ArgusLab Docume...
mol2 J_ cox2l15.mol2 ArgusLab Docume...
W A0k T _]‘_ cox2L16.mol2 ArgusLab Docume...
1 cox2l17.mol2 ArgusLab Docume...
. Onebrive _f_ cox2l22.mol2 ArgusLab Docume...
FFLAE 1 coxzl2amorz
B 1 coxz25.moiz
=] 1 cox?lzamol2
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F:¥namiki_medi170213

Previous input
Proteins
Added to 181 Target-protein

Methed of docking
Flexible

Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :

New input

Target-protein

Target-pratein name for output
{in ASCI without blanky

Method of docking

@ Flexible O Rigid

[ remake grid files of protein

Size of output list

max No. of lines: 10500 E

Test by AUC
[screening with small DB

Active ligands as teacher

Select mol2 files

Active ligands

cox2Lo.mol2
cox2l3.mol2
cox2l4.mol2
cou2lé.mol2
cox2L8 mol2
cox2l9.mol2
cox2L10.mol2
cox2l11.mol2
cox2l13.mol2
cox2L15.mol2
cox2L1Gmol2
cox2L17.mol2
cox2l22.mol2

\_ | Delete selected| /)

o




1.12.4. Enter ligandBox compounds to search for

If you check [screening with small DBJ, you can limit the search target compounds of

LigandBox to a small group (20,000 compounds or less) for test calculation.

M Screening : ML-DSI (Machine Learning - Docking Score Index method)
Database for Screening:  [Help] - [Preference] - [Screening] - [LigandBox] :
F:¥namiki_medi170213
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-pratein Added (test AUC)  Active ligands Target-pratein Add to DB for screening  Active ligands as teacher
(Err=UE Select mol2 files
Select mol2 files Active ligands
Compounds cox2Lo.mol2
cox2l .molz cox2l3.mol2
coxzL2.mol2 cox2l4.mol2
Delete selected coxnzl5mol2 cou2lEmol2
E— cox2L7.mol2 cox2L8 mol2
= coxzLizmol2 coxlgmol2
Method of docking cox2L14.mol2 cox2li0.mol2
Flexible cox2L18.mol2 CD’(iH ;"“DE
coxal 19.mol2 coRzl 13mol
Method of docking e —— cox2L15.mal2
cox2L26.mol2 cox2L1Gmol2
cox2L31.mol2 cox2L17.mol2
® Flexible O Rigid cox2L34mal2 cox2l22.mol2
cox2L36.mol2
[ remake grid files of protein
Size of output list
max No. of lines; 10500 -3
Delete selected Delete selected Delete selected
Test by AUC Delete selected Delete selected
Reset Reset Reset screening with small DB
e

If unchecked, screening calculations will be performed for all compounds.
In this example, check [screening with small DB] to save test time.
Click OK to start the screening calculation.

1.12.5. Review screening calculation results

Other setting items, screening calculation result confirmation method, file output

method, etc. are almost the same as in the case of screening calculation by MTS
method / docking score order.

Refer to "1.10.5 Entering the size of the screening result list" to "1.10.10 Outputting

the screening calculation result to a file".
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1.13. Repeat screening calculation 1

Compound database

> List of candidate
Up to millions of compounds

compounds

Known proteins

Pocket information Not required for ML-DSI method Qutput : esv file of each physical property value

Required for MTS and ML-MTS html file containing 2D structure diagram
methods (Both can be read in Excel)

Repeat sereening by adding known active compounds / known proteins / search target compounds

The screening calculation can be repeated. The calculation method can be different.

In this example, assuming a case where the active ligand of the receptor is initially
unknown and later found, the procedure for performing the screening calculation by
the MTS method / docking score order and then the screening calculation by the ML-
MTS method will be described. increase.

In addition, since the target protein was found later, it can be assumed that the
screening calculation by the ML-DSI method is executed and then the screening
calculation by the ML-MTS method is executed.
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1.13.1. Selection of receptor molecules

Use the project (proj009) created in "1.10.1 Creating a project".

Specifies the receptor for docking calculations.

On the tree view screen, Ctrl + click to select upro 1, ulig 2, andB met 3, right-click

and select Receptor On. (Since lig2 and met3 are in a place that has nothing to do with

your pocket, you can select only upro 1). Receptors choose to open pocket space.

M P1ti-.. 2| = O |/ Ligand Info 32 | MP1Li-. 2| = O [0 Lgand Info 52 |
image n image n
> > @ pro 1 [Receptor]
: A : A
> ~— > @ lig 2 [Receptor] ~_
> | met N~ > @ met 2 [Receptor] i \ )
> [ point Show Atom 4 . [ point 4 ol liy

Hide Atom H
Receptor On % ¢
Receptor Off

Export Single PDB

Export Single Mol2

Export Single Tpl
all

See the MolDesk Basic manual for more information on how to select receptors.

® The receptor setting is removed each time you perform a screening calculation, so

set it every time.
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1.13.1. Data entry for screening calculations

1
Click [ML-MTS].

If a warning dialog is displayed, refer to "1.10.2 Entering data for screening

calculation" and perform the necessary work.

If all the required work has been done, the Screening Calculation Data Entry dialog is

displayed.
[ Screening : ML-MTS (Machine Leaming - Multiple Target Screening method) X
P = New input
’ Proteins Compounds ‘ Compounds
Added to 181 Target-protein Added (test AUC)  Active ligands Target-protein Add to DB forscreening  Active ligands as teacher
cox? cox2L1.mol2 Target-protein name for cutput (or for test AUC) Select mol2 files
cox2L2.mol2 (in ASCIl without blank) -
conLsmal ] Select mol2 files Rl
Delete selected cox2LT.mol2 Compounds
cox2l12.mel2
Reset cox2L14.mol2
. cox2L18.mol2
Method of docking cox2L10.mel2
Flexible cox2L23.mel2
cox2L26.mol? Method of docking
@ Flexible () Rigid
[ remake 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
\RESE‘ Reset Reset ) [ screening with small DB

Cnca

The blue background area on the left side of the dialog shows the input contents of the
previous calculation.
You can confirm that the previously entered [Target-protein], the previously entered

mol2 file, and the ligand structure were calculated with Flexible.

Add the mol2 file here, add the compound to the previous screening calculation, and

repeat the screening calculation.
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In Target-protein, enter the name of the target protein.

Here, enter cox2 as before.

[ Screening : ML-MTS (Machine Learning - Multiple Target Screening methed)

Previous input

Proteins
Added to 181 Target-protein

cox2
Delete selected
Reset
Methed of docking
Flexible

Delete selected

Reset

Compounds
Added (test AUC) Active ligands

cox2l1.mol2
cox2l2.mol2
cox2L5.mol2
cox2L7.mol2
cox2l12.mel2
cox2l14.mel2
cox2L18.mol2
cox2L19.mel2
cox2L23.mol2
cox2126.mol2

Delete selected Delete selected

Rescet Recet

New input
Compounds
Target-protein Add to DB for screening
Target-protein name for cutput (or for test AUC)

(in ASCIl without blank)

Select mol2 files

Compounds

Method of docking

@ Flexible () Rigid

[ remake grid files of protein
Size of output list

max No. of lines: 10500 -5

Active ligands as teacher
Select mol2 files

Active ligands

Test by AUC

. Delete selected
[ screening with small DB

Delete selected

Cnca

It is also possible to add another target protein. Refer to "1.14 Repeated Screening

Calculation 2" for an example of execution when adding another target protein.
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1.13.1. Addingcompounds with m ol2 files

[i] Screening : ML-MTS (Machine Learning - Multiple Target Screening method) X
Previous input New input
Proteins Compounds Compounds
Added to 181 Target-protein Added (test AUC)  Active ligands Target-protein Add to DB forscreening  Active ligands as teacher
cox? cox2L1.mel2 Target-protein name for output (or for test AUC) Select mol2 files
cox2L2.mol2 (in ASCIl without blank) Select mol? fil
cox2L5.mol2 sleck molTiles ACUVE TIgand
Delete selected cox2LT.mol2 Compounds
cox2l12.mel2
Reset cox2L14.mol2
. cox2L18.mol2
Method of docking cox2L10.mel2
Flexible cox2L23.mel2
cox2L26.mol? Method of docking
@ Flexible () Rigid

[ remake grid files of protein

Size of output list

max No. of lines: 10500 -5

Delete selected Delete selected Delete selected
k - = Test by AUC ) Delete selected Delete selected
eset ecet eset [ screening with small DB
[ o ] Cancel

Select [Select mol2 files] under [Active ligands as teacher], select the following 15 files,
and click [Openl].

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.38.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.41.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L51.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L52.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L53.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.54.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.55.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.62.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox21.66.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.67.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.68.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L71.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.72.mol2
MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.73.mol2

MolDesk Screening -> sample -> screening -> cox2_ligs1 -> cox2L.74.mol2
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[} Select mol? files of active ligand as teacher

&« v <« sample » screening » v O cox2_ligs1 &=
EE - FLIAS-
Creative Clou & ™ £30 EE=)=] B
=% * 1 cox2l34mol2 2015/05/11 0:24 Arguslab Docume... 4KE
cox2l36.mol2 2015/05/11 0:24 ArgusLab Docume... 4 KB
mrowvby < 1 ’
USBAE! _?_ cox2L38.mol2 2015/05/11 0:24 Arguslab Docume... AKB
AT - _?_ cox2L41.mol2 2015/05/110:24 ArgusLab Docume... 4KBE
FFk 2 _T_ cox2L51.mol2 2015/05/110:24 ArgusLab Docume... 4KBE
Sl ~ 1 cox2tsamoiz 2015/05/11 0:24 ArgusLab Docume... 5KB
cox? _T_ cox2153.mol2 2015/05/11 0:24 ArgusLab Docume... 5KB
doc _T_ cox2L54.mol2 2015/05/11 0:24 Arguslab Docume... 4KB
img2 _T_ cox2L55.mol2 2015/05/11 0:24 Arguslab Docume... 5KB
mol2 _T_ cox2L62.mol2 2015/05/11 0:24 Arguslab Docume... 4KB
_?_ cox2L66.mol2 2015/05/11 0:24 Arguslab Docume... SKB
W 77T 1 coxetermol2 2015/05/11 0:24 ArgusLab Docume... 6KB
Ja@ OneDrive _?_ cox2L68.mol2 2015/05/110:24 ArguslLab Docume... 4KB
Ffaiyk _?_ cox2L71.mol2 2015/05/110:24 ArgusLab Docume... 5KB
i _T_ cox2L72.mol2 2015/05/110:24 ArgusLab Docume... 5KB
e _T_ cox2L73.mol2 2015/05/11 0:24 ArgusLab Docume... 5KB
w
_T_ cox2L.74.mol2 2015/05/11 0:24 ArgusLab Docume... 5KB
& Kiyoteks Misoo 1 cox2imamolz 2015/05/11 (:24 ArgusLab Docume... 4K
Eec v 1 cox2lEomolz 2015/05/11 (:24 ArgusLab Docume... S5KB  w
T7I4&N): | "cox2L74mol2" "cox2L38mol2" "cox2lalmo v | |%mol2 ~|
[(®o || s |
[ Screening : ML-MTS {Machine Learning - Multiple Target Screening method) X
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 l
cox? cox2l1l.mol2 Target-protein name for cutput (or for test AUC) Select mol.
cox2L2.mol2 (in ASCIl without blank) Select mol2 fil
cox2l5.mol2 [seect moz ies| Active ligands
o2l Tmal2 Compounds cox?38mol2
coxdli2mel2 coxdldl.mol2
condli4mol2 cox2L5Lmel2
7 cox el 2152.mol2
Method of docking cox2L19.mol2 ‘E.g:ZLSS‘ngZ
Flexible cox2l23.mel2
o2 iz Methad of decing PO
cox2L62mel2
(® Flexible () Rigid cox2LB6.mel2
cox2L67.mol2
cox2L68.mol2
[ remake grid files of protein coxal71.mel2
cox2l72.mol2
cox2L73.mol2
Size of output list coxIL T mol2
max No. of lines: 10500 [
| Deleteselected| | Delete selected|
Test by AUC
Delete selected Delete selected
[ screening with small DB | | |
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In this example, check [screening with small DB] to save test time.

For details, refer to "1.12.4 Input of compounds to be searched in LigandBox".

Click [OK] to start the screening calculation by the ML-MTS method.

[ Screening : ML-MTS (Machine Leaming - Multiple Target Screening method)

Previous input New input
Proteins Compounds Compounds
Added to 181 Target-protein Added (test AUC)  Active ligands Target-protein Add to DB forscreening  Active ligands as teacher
cox? cox2L1.mol2 Target-protein name for cutput (or for test AUC) Select mol2 files
cox2L2.mol2 (in ASCIl without blank) Select mol? fil
cox2L5.mol2 e Active ligands
cox2
Delete selected cox2L7.mol2 Compounds cox?L38.mol2
2 coxalizmel2 coxll4lmel2
eset cox gldgmo:g cox2L51.mol2
cox2L18.mol
Methed of dockin cou2l 52.mol2
Flodibl ? cox gtg"‘":s cox2l 53 mel2
exible cox2L23.mol
Method of dockin: cox2l 34 mol2
cox2L26.mol2 9 oL S5.mol2
cox2L62.mel2
(® Flexible () Rigid cox2L66.mel2
cox2L67.mol2
cox2L68.mol2
[ remake grid files of protein cox2L71.mol2
cox2l72.mol2
cox2L73.mol2
Size of output list cox2LTamol2
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

Cnca

The first calculation is reused without recalculating, so the calculation is completed in

less time than the previous one.

1.13.2. Review screening calculation results

Other setting items, screening calculation result confirmation method, file output
method, etc. are almost the same as in the case of screening calculation by MTS

method / docking score order.

Refer to "1.10.5 Entering the size of the screening result list" to "1.10.10 Outputting

the screening calculation result to a file".

In the screening calculation by the MLL-MTS method this time, known active
compounds were input and machine learning was performed, so the AUC was
significantly higher than the screening calculation by the previous MTS method (AUC
= 64.81%) and docking score order (AUC = 81.84%). It will get better.
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1.14. Repeat screening calculation 2

Compound database

> List of candidate
Up to millions of compounds

compounds

Known proteins

Pocket information Not required for ML-DSI method Qutput : csv file of each physical property value

Required for MTS and ML-MTS html file containing 2D structure diagram
methods (Both can be read in Excel)

Repeat screening by adding known active compounds / known proteins / search target compounds

Add more target proteins1l.13Repeat screening calculation 1ltoperform screening

calculations usingml-MTS method.

® We have found a more precise structure for the target protein calculated in the

past, and we expect a case to recalculate.

1.14.1. Selection of receptor molecules

Use the project of "1.13 Repeated Screening Calculation 1" to select the receptor

molecule according to the procedure of "1.13.1 Receptor molecule selection".

® The receptor setting is canceled every time you perform a screening calculation, so

please set it every time.
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1.14.2. Enter data for screening calculations

1
Click [ML-MTS].

If a warning dialog is displayed, refer to "1.10.2 Entering data for screening

calculation" and perform the necessary work.

If all the required work has been done, the Screening Calculation Data Entry dialog is

displayed.

[ Screening : ML-MTS (Machine Learning - Multiple Target Screening method) X
p l 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
con? cox2L1.mol2 cox2L38mol2 Target-protein name for cutput {or for test AUC) Select mol2 files
cox2L2mol2 cox2L41.mol2 (in ASCIl without blank) Select mol2 il o
cox2l5.mol2 cox2L5T.mol2 ] siectmele e Active ligands
Delete selected coxn2l7mol2 cox2L52mol2 Tarpairis
cox2l1Zmol2 cox2L52.mol2
Reset cox2L14.mol2 cox2L54.mol2
. cox2L18.mol2 cox2L55.mol2
strrilafie ety coxaL1gmol2 cox2L62mol2
Flexible cox2L22.mol2 cox2L66.mol2
coxaLa6.mol2 cox2L67.mol2 RSthodiotceckng
cox2L68.mol2
cox2l71.mol2 Flexible (O Rigid
cox2L72.mol2 ® ORig
cox2L73.mol2
7.
con2Limol2 [ remake grid files of protein
Size of output list
max No. of lines: 10500 |2
Delete selected Delete selected Delete selected
Test by AUC
Delete selected Delete selected
Reset Reset Reset [ screening with small DB

Conce

The blue background area on the left side of the dialog shows the input contents of the

previous calculation.

You can check the mol2 file entered in "1.13 Repeated Screening Calculation 1" in

[Active ligands].
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[Target-protein] In , enter the name of the target protein.

In this case, I will specify a different name from the previous one and enter cox2a.

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
con? cox2L1.mol2 cox2L38mol2 Target-protein name for cutput {or for test AUC) Select mol2 files
cox2L2.mol2 cox2L41.mol2 (in ASCIl without blank) P ————
cox2L5.mel2 cox2L51.mol2 Active ligands
2
Delete selected cox2L7.mol2 cox2L52.mol2 Compounds
cox2l1Zmol2 cox2L52.mol2
Reset cox2L14.mol2 cox2L54.mol2
. cox2L18.mol2 cox2L55.mol2
strrilafie ety coxaL1gmol2 cox2L62mol2
Flexible cox2L22.mol2 cox2L66.mol2
coxaLa6.mol2 cox2L67.mol2 RSthodiotceckng
cox2L68.mol2
cox2l71.mol2 Flexible (O Rigid
cox2L72.mol2 ® ORig
cox2L73.mol2
7.
con2Limol2 [ remake 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
Crce

® | have omitted the explanation here, but if you want to add another target protein,
you need to model the project. Specifically, the target protein is input, new pockets

are generated, and receptors are selected.

® The iterative screening calculation can be performed any number of times. You can

accumulate and calculate data on compounds and proteins.
® C(Click OK to start the iterative screening calculation by the ML.-MTS method.

Click [OK] to start the iterative screening calculation by the ML-MTS method.
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1.14.3. Review screening calculation results

Other setting items, screening calculation result confirmation method, file output
method, etc. are almost the same as in the case of screening calculation by MTS
method / docking score order.

Refer to "1.10.5 Entering the size of the screening result list" to "1.10.10 Outputting

the screening calculation result to a file".

1
If you click [ML-MTS] again after this operation, the target protein cox2 from the

previous time is displayed in [Added to 181], and the previous target protein cox2a is
displayed in [Target-protein].

[ Screening : ML-MTS (Machine Learning - Multiple Target Screening method)

X
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
cox2 cox2a cox2Ll.mel2 cox2L38.mol2 Target-protein name for output (or for test AUC) Select mol? files
cox2L2mol2 cox2L41.mol2 (in ASCIl without blank) Select mol2 il o
cox2L5.mol2 cox2L51.mol2 l:l eleck melstiles Active ligands
Delete selected cox2L7.mol2 cox2L52.mol2 Compounds
cox2l1Zmol2 cox2L52.mol2
Reset cox2L14.mol2 cox2L54.mol2
. cox2L18.mol2 cox2L55.mol2
strrilafie ety coxaL1gmol2 cox2L62mol2
Flexible cox2L22.mol2 cox2L66.mol2
coxaLa6.mol2 cox2L67.mol2 RSthodiotceckng
cox2L68.mol2
cox2l71.mol2 Flexible (O Rigid
cox2L72.mol2 ® ORig
cox2L73.mol2
7.
con2Limol2 [ remake grid files of protein
Size of output list
max No. of lines: 10500 |2
Delete selected Delete selected Delete selected
Test by AUC
Recet Reset Recet Delete selected Delete selected

O screening with small DB

Conce

In this way, each time the target protein is added and the screening calculation is
repeated, the protein is also added to [Added to 181].

Proteins added to [Added to 181] are treated the same as reference proteins.

Reference protein:

Refers to the 181 reference proteins used in the docking calculations of all screening

calculations. See the myPresto manual for details.
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2. Docking Score QSAR (Predict Activity)

Docking Score Predicts the activity of compound molecules using the QSAR method.

Predicts the activity value of a specified compound for a specific protein.

Docking Score QSAR is for creating regression parameters for specific proteins.

[Preparation]-[Make DB to predict Activityl E

And, using the regression parameters created above, calculate the activity values of

multiple compounds for a particular protein at once.

[Screening]-[Predict Activityl] B

There are two buttons.

In order to predict the activity value with [Predict Activityl, it is necessary to create a
data file created by learning the regression parameters with [Make DB to predict
Activity].

Both [Make DB to predict Activity] and [Predict Activity] require a long calculation time
because the docking calculation of the input compound and about 600 proteins inside the
program is performed in a round-robin manner. (500 compounds, about 3 hours on a

normal 8-thread parallel CPU machine).

Docking Score QSAR :

A method of estimating the binding free energy with a weighted average of docking scores
for a large number of proteins. The pharmacophore is represented by 600 kinds of
proteins, the 600 docking score of a certain compound is analyzed as a principal
component, and the experimental data AG is subjected to regression analysis by the least
squares method. The estimation model is calculated by descriptor-based weighted PCR
using ridge regression, and outliers are excluded using robust estimation (M estimation).
Affinity data and structural data used for regression are obtained from ChEMBL and
PDB (public database). All affinity data (IC50 value,% inhibition value, activity value,
etc.) obtained from ChEMBL are converted into binding free energy AG. However, since

ChEMBL lacked the experimental information required for conversion, some
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assumptions are made (Kd = Ki, etc.).
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2.1. Acquisitionof CH EMBL experimental value data

The target protein can be freely downloaded and selected by the user from ChEMBL.

First, obtain the affinity data (IC50 value,% inhibition value, activity value, etc.) of
various compounds for a specific protein from ChEMBL as a file by the following
procedure.

https:/www.ebi.ac.uk/chembl/  (Access the ChEMBLE top page.

# EMBL-EBI A Semvices &% Research & Training @ Aboutus EMBL-EBI

EEE
C ChEMBL

Examples: Imatinib erbB2 brain MDCK c... Draw a Structure | Enter a Sequence

UniChem ChEMBL-NTD SureChEMBL Downloads Web Services

ChEMBL is a manually curated database of bioactive molecules with drug-like properties. It brings
together chemical, bioactivity and genomic data to aid the translation of genomic information into effective
new drugs

Explore ChEMBL

Description: Shows a summary of the ChEMBL entities
and guantities of data for each of them.

Instructions: Click on a bubble to explore a specific
1 9M ChEMBL entity in more detail.

Compounds

'lm
@ F N

Enter the protein you want to predict and select (click) the search button.

In this example, enter Tyrosine-protein kinase ABL.

EMEL-EEI

Examples: Imatinib erbB2 brain MDCK clecocciN Draw a Structure | Enter a Sequence

0Old Interface
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https://www.ebi.ac.uk/chembl/

Select (click) the "Targets" group from the displayed search results to display it, and

select the appropriate protein.
In this example, select CHEMBL1862.

EBI > Databases > Chemical Biclogy > ChEMEL Database > Torgets Search Results > Tyrosine-probein kinase ABL

Search Results

All Results 299 Compounds msssays 13 Documents 23 Cells 11 Tissues 0

Targets

Show Full Query @
7 Targets

@ E 0 Selected - Select All
Table Heatmap Browse Activities @
- - N a
Filters E 20 v ShowHide Colurmns

Em |

“ Organism Taxonomy L1 Showing 1-7 out of 7 records < n >
Eukaryotes 6 1 3
Viruses 1

ChEMBL . Search . UniProt N a a
O n T Hit Name ¥ pccessions TPC 7 v -

~ Organism Taxonomy L2

Mammalia 3 52 68
e ! O cHemeLs16s mm:nn:'mse POOS21 Sh L Abelson musine LS e
i e e ’ PROTEIN leukemia virus I II
~ Organism Taxonomy L3 [ | | | [T
4669 12638

Primates 5 Tyrosine- SINGLE By Mol. Wr.: By Std. Type
= N/A - 1 CHEMBL1862 protein kinase PO0S19 PROTEIN Homo sapiens

Rodentia 1 ABL | Emm

The following pages appear.

EBI > Databases > Chemical Biology > ChEMBL Database > CHEMBL1862

Target Report Card

Name And Classification H

ID: CHEMBL1862
Type: SINGLE PROTEIN
Preferred Name:  Tyrosine-protein kinase ABL
ABL ABLL Abelson murine leukemia viral oncogene homolog 1 Abelson tyrosine-protein kinase 1 JTK7 Proto-oncogene c-Abl

Synonyms:
Tyrosine-protein kinase ABL1 p150

Organism: Homo sapiens
Species Group: No

Protein Target

Classification: - Enzyme > Kinase > Protein Kinase > TK protein kinase group > Tyrosine protein kinase Abl family
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In the pie chart belowonthe page, select (click Activity Types for Target CHEMBL1862).

Associated Bioactivities

(o e moomic

4 »
@ Inhibition Residual Activity
® 1Cso @ Kd apparent
Ki ® Km
® «xd ® vmax
@ Adtivity Other

The following pages appear:

EBI > Databases > Chemical Biology > ChEMBL Database > Activities > Query

Browse Activities

Edit Querystring @
Show Full Query @

12,638 Activities

= 0 Selected - Select All s | s
Table Browse Compounds @
Records per page:
) B
Filters E 20 v Showy/Hide Columns E]

H fit

. .

Standard Type Showing 1-20 out of 12,638 records < 2 3 4 5 - >
Inhibition 6131 ¢ v
1C50 2306
1 Molecule As
Ki 1626 c ChEMBL

[0 chemsL = B + ard o E + P % Comment * ch
Kd 1524 ™ Key Type Relation Value Units Value ™
Activity 402
Residual Activity 316
Kd apparent 243
Km 29
vmax L O o 18 150 > 100000 nM No Data No Data CHE
Vmax(app) 12
Other Categories 32 CHEMBL538507
+ Target Type
SINGLE PROTEIN 12638
O LT Genistein 1C50 = 10000 nM 5 No Data CHE

-« Organism Taxonomy L1

CHEMBL44
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When you select (click) [TSV] at the top of the page, a download link for the tab-
delimited text file will be generated. Select (click) the generated [here].

12,638 Activithes e

A
B 0 Selected - Select All 1
Table ) :

______
CI|CF here l} download your file. The download will expire on 2020-01-01T00:56:13.965907+00:00. Learn More
-

-

A file called CHEMBL25-chembl_activity-XXXX.tsv.gz will be downloaded. (* XXXX is a

long random alphanumeric symbol)

Since the file is compressed in gz format, decompress it into a tab-delimited text file in
tsv format with an appropriate decompression software.
CHEMBL25-chembl_activity-XXXX.tsv.gz

!
CHEMBL25-chembl_activity-XXXX.tsv
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2.2. Calculating regression parameters

2.2.1. Overview

Overview of ChEMBL protein regression

In the ChEMBL protein regression model creation, a csv file downloaded from
the ChEMBL website is used as input to create a regression parameter file for
the ChEMBL proteins.

ChEMBL Data
* Human Protein
» No 3D structure
* No structure

+ Compounds (smiles) available
- Experimental value of activity

Compound, DB creation

4

ChEMBL Protein
Activity Value

Compound
mol2 file

Interaction DB

600 reference round-robin docking
protein

Compound
mol2 file

Model creation

ChEMBL protein
regression model

2.2.2. Create a project
Now let's get back to working with MolDesk Screening.
In the File-New Project menu, create an empty project and save it.

Refer to the MolDesk Basic manual for how to save the project.

® If the project is not saved, the following warning dialog will be displayed, so please

save the project.
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m Warning

Y Make DB to predict Activity : Please execute "Save As". This command is available
; l % after saving the project by [File] - [Save As].

2.2.3. Calculate regression parameter

To create regression parameters for a particular protein

Click [Preparation] - [Make DB to predict Activity] E

Then the following screen will be displayed.

Click the [Browse] button and use the file selector to select the experimental data file for
the activity value of a particular protein that you downloaded from ChEMBL in the
previous section.

When the selection is complete, the file path will be displayed as shown below.
In addition, enter the name of the specific protein in the [Name of protein]: field. This

input name is used for calculations such as the name of the output file, so enter it in

alphanumeric characters without spaces. In this example, enter ABL.
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[ Make DB to predict Activity X
ChEMBL download data file (*.tsv)

Y (e
2 | | [Browse| Nameofprotein: [ ]
| J [Browse| Nameofprotein: [ ]
[ | [Browse| Nemeofprotein: [ |
| | [Browse| Nome ofproteim: [ ]
s | | [Browse| Nomeotproteim [
|
|
|
|

| [Browse] Nameotprotein: [ ]
| [Browse| Nomeotprotem [ ]
| [Browse Nameotproteim [ ]
| [Browse Nameofprotein [ |
n | | |Browse| Nameofprotein: [ ]

12 | | [Browse| Nameofprotein: [ |
1 | | |Browse| Nameofprotein: [ |
u | | [Browse| Nameofprotein: [ |
5 | ) 5] samectoronin ]
16 | | |Browse| Nameofprotein: [ |

>>> Name of protein: in ASCll without blank

FAK: (1K [EA1C50 [ Actvty [ Resicuat Activiy [EAinhiition [ Potency |>> Omit othr experiments

0 = a0

[ox ]| cance |

On this page, you can enter up to 16 experimental data files downloaded from
ChEMBL. That is, the regression parameters for 16 specific proteins can be calculated
in parallel at one time. However, it generally takes a long time to calculate (48 parallel

machines, a few days per machine).

[Experiments used in calculation]
In the data file downloaded from ChEMBL, select the experimental data to be used for
regression model creation. Experimental data other than the checked items will be

ignored.
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[Filtering]

You can select whether or not to perform filtering by the molecular weight of the
compound with [Filtering] — [by molecular weight].

MolDesk Screening uses myPresto's sievgene for docking calculations, which reduces the
accuracy of docking calculations with a molecular weight of 600 or more, so it is set to

100 — 600 by default. Normally, the default is used for calculation.
Click OK to start the (parallel) calculation.
The command button will be grayed out when the calculation starts. Calculation is in

progress while the command button is grayed out. In addition, a simple calculation

status during calculation is displayed in the red frame at the bottom right.

M MolDesk Screening - o x
File Select Display Color Option Expert Simple Screening Preparation Window Undo Help

OB NRAEEARRDEEEN

[ Pa-lz-pi 33 = O || Command View & = O || projectoot: 1nitial State 33 = O || Console | Docki... |[] MDAn... | Scree.. |[JQsPRL. 3| = B

Leam  Predicate.

Protein/Target @

[TV Console £ | 7] Warning Cansole =0

START: Convert to 3D Mols 31/148

You can work with other projects during the calculation, but be aware that it may be

extremely slow depending on the processor occupancy.
The number of parallels when calculating in parallel can be set by Thread number of

[Helpl-[Preference] — [Screening]. For details, refer to "1.7 Number of Parallel Screening

Calculations, Memory Amount, and Time".
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2.2.4. Confirmation of the calculation results of regression parameters by graphs

When the calculation of the regression parameter is completed, the command button
changes from gray to available. Also, [END: Make DB to predict Activity] is displayed
at the bottom right of the screen.

In addition, on the right side of the screen, display the Learn tab of the QSPR Info
screen as shown below.

Lists the protein name entered when the regression model was created and the

correlation coefficient (Q value) of the regression model created.

™ Console | [ Docki... |[T] MDAn... [[7] Scree.. |[TJQSPRL. &2 | & O

Learn  Predict

Protein/Target O
( ABL ' 0.7478

Now, double-click the protein name in the [Protein / Target] column in the red frame
above.

Then, you can check the reliability of learning by displaying the experimental data AG
derived from ChEMBL used when creating the regression parameter and the graph of

the calculated value of AG when calculating the regression parameter as follows. ..
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2.2.5. Review regression parameter files

The location where the regression parameter file of the calculation result is created is

[PROJECT]-> work-> database_gsar-> 09.param

, assuming that the saved project folder is [PROJECT].

The file name will be

[PROTEIN] .param

if the name of the specific protein entered in the [Name of protein:] field in the previous
section is [PROTEIN]. This file is important because it will be used in the calculation of

the activity value prediction described in the next section.

The following folders and files are created in database_gsar.

Users don't have to worry about these contents, but the contents are as follows.
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[PROJECT] - work — database gsar — 00.log

- 0l.download

- 02.mol2

- 03.topology

- 04.optimize

- 05.db

- 06.lignad

- 07.work

- 08.score

- 09.param

- protein gsar

- ChEMBL.list (file)
- pro list (file)

item substance
[PROTEIN] Eachfileis printedin the PROTEIN.log / error
00.log folder. Each [PROTEIN] calculation produces an error that

occurred during the calculation.

01.download

The experimental data file downloadedfrom ChEMBL
entered in the previous section is saved.

02.mol2

For each [PROTEIN] folder, output a mol2 file of the
compounds described in the experimental data below. In the
experimental data file, it is recorded by SMILES but it is
convertedto mol2, and it also performs three-
dimensionalization and charge generation.

03.topology

For each [PROTEINI, create each compound folder below
the[PROTEIN] folder to generate a topology file for
myPresto.

04.optimize

Energy-to-system calculation results of the three-
dimensional structure of each of the above compounds

05.db ChEMBL Experimental Data File Machining Data File
06.logand ChEMBL Experimental Data File Compound mol2 File
07.work Folder X docking calculations for 600 proteins and mol2 files
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08.score

600 proteinsx mol2 file docking calculation full score save
file

09.param

Regression Parameter Data File

protein_qgsar

600 Grid file creation folder for protein docking calculations

ChEMBL.list

Experimental data file name list downloaded from ChEMBL

pro_list

PDB ID list of 600 proteins

90




2.3. Prediction calculation of active values

Using the regression parameter file created in the previous section, the activity values

of multiple compounds for a specific protein are calculated at once (parallel).

2.3.1. Perform active value prediction calculations

[Screening] - [Predict Activityl

Click. The following input screen will appear.

m Predict Activity Input

PCA parameter || select

Input Mol2 Files

select

e

In the image above, click selectinthe red frame to select the regression parameter file

calculated in the previous section in the figure below.

m Select PCA parameter file.

“ v P <« work » database_gsar » 09.param v D 09.paramDiEE o
=B~ HLTALY- v ™ @
omp ~ E=0 EFHE (ES =]
thread [] ABLparam 2018/09/0315:32  PARAM 77l
pleiades
project-jsch-test
projects
protein wlz %
I I&(N): | ABL.param V| *.param v

et
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For example,selectPROJECT -> work -> database_qgsar -> 09.param -> ABL.param.

m Predict Activity Input

PCA parameter | C:¥data¥()SARD03¥work¥database_qsar¥09.param¥ABL param| | select
Input Mol2 Files
=

Next, click [select] in the red frame in the above figure, and select the mol2 file of the

compound whose activity value you want to predict in the figure below.

m Select Input mol2 files,

<« v P « sample » TGS » ligand v @ | ligandDigE= 2
EE >  HLLTALS- =~ M @
ligand ) EE ExOE e ~
MolDesk Basic 1 0c_2malz 2008/07/0117:12  Arguslab Doc
Mol Desk Screeni 1 0c 4malz 2008/07/01 17:12 ArgusLab Doc
malmil-gh-page _f_ Oc_B.mol2 2008/07/01 1712 ArgusLab Doc
mypresto _f_ 0c_13.mol2 2009/07/01 1112 ArgusLab Doc
myPresto Portal i 01 1.mol2 2009/07/01 17:12 ArausLab Dic e
T4 & (N): |"Oc_4.mu|2" "0c_3.mol2" v| *.mol2 w
B0 v | Fvvel

Here, as an example, I selected the above two.

2% Make sure that the mol2 file of the compound contains only one molecule. You can
use the Mol2 file created by [Preparation] - [Convert to 3D Mol2] of MolDesk

Screening as input.

2% We plan to add a function in the near future to enable batch input of multiple

moleculesin the sdf file.

92



m Predict Activity Input

PCA parameter |C:¥data#]5ﬁﬂﬂ03¥wurk¥database_q sar¥09.param¥ABL param | |SE|ECt|

Input Mol2 Files

C¥data¥0c_3.mol2
C¥data¥0c_4.mol2

ok || cancel |

When the input is completed, it will be as shown in the above figure. Click [OK] to start
the prediction calculation.
During the forecast calculation, the calculation status is displayed at the bottom right of

the screen.
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2.3.2. Confirmation of the results of the active value prediction calculation

When the calculation of the activity value prediction is completed, the command button
changes from gray to available. Also, [END: Predict Activity] is displayed at the bottom

right of the screen.

In addition, on the right side of the screen, display the Predict tab on the QSPR Info

screen as shown below.

=] Console |[™] Docki... |[™] MDAn... |[™] Scree.. [T QSPRL. &2 | = O

Learn Predict

Principal Compe. | g wlq iy show graph
image name deltaG/Prop. PCO PCH PC2
Oc_3mol2 -6319 0.02z2 0,403 -0.57

L]
© Oc_4.mol2  -6.009 -0.007 0.274 -0.6C

ot

Now, click the [show graphl] button in the red frame above to display the PCA graph.
The example figure displays a 0-axis and 1-axis PCA graph. The axis can be selected

arbitrarily from 0 to 9.
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O] [ Console [™] Docki... |7 MDAn... |7} Scree.. [T QSPRL. 22| = O

%[ mm(db[(a ek | sl =

6.02

=
i+

|

Learn Predict

Principal Compo. | (1 ~ show graph

5 1

image name deltaG/Prop. PCO PC1 pCz

4 * I|
3 o . LB T J\i 0c_3.molz -6319 0.022 0.403 -0.57
2 9 R . . . oF

q
@)
1 9 W * . R ‘ )
. . “y . 0
¥ = R Oc_4molz  -6.009 -0.007 0.374 -0.60
] * . . o ot

PC1
(=]

5 g

-6.34 77 T gl T gl T gl T T T T T T T
-2.28 -2 -1.8 -16 -14 -1.2 -1 -08 -06 -04 -02 0 02 04 06 08 1 133

PCO
|' leam + predict O Eee:'e.‘

If you click on a compound in the list, you can see the predicted compound position in the
PCA graph with a red circle.

Conversely, clicking the red circle in the graph will focus on the compounds in the list.
The blue dots are the data derived from ChEMBL used for learning. You can check
whether the predicted compound is far from the compound derived from ChEMBL, so

you can evaluate the reliability of the calculation.

The predicted activity value (logarithmic conversion) is displayed in the deltaG / Prop.
(Kcal / mol) column of the table.
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3. Prediction of characteristic values of compounds by regression analysis (Predict with

Regression model)
Predicts various characteristic values of a compound by regression analysis.

For creating regression parameters from experimental data files of various characteristic

values of compounds

[Preparation]-[Make Regression model] E

And, using the regression parameters created above, calculate various property values

of multiple compounds at once.
[Screening]-[Predict with Regression model] E
There are two buttons.
In order to predict various characteristic values with [Predict with Regression modell, it
is necessary to create a data file created by learning regression parameters with [Make

Regression model] in advance.

Both [Make Regression model] and [Predict with Regression model] require a relatively

long calculation time to create a descriptor of the input compound.
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3.1. Acquisitionof CHEMBL experimental value data

Describes the procedure for obtaining experimental value data for various characteristic
values from CHEMBL.

https://www.ebi.ac.uk/chembl/ (ChEMBLE Top Page)

Access the .

# EMBL-EBI A Services B2 Research & Training @ Aboutus EMBL-EBI

EXErEr -
C chEmMBL

Examples: Imatinib erbB2 brain MDCK c¢1cocec 1N Draw a Structure | Enter a Sequence

UniChem ChEMBL-NTD SureChEMBL Malaria Inhibitor Prediction Downloads Web Services

ChEMBL is a manually curated database of bioactive molecules with drug-like properties. It brings together chemical, bioactivity and
genomic data to aid the translation of genomic information into effective new drugs.

Explore ChEMBL

Description: Shows a summary of the ChREMBL entities and quantities of

data for each of them.
Instructions: Click on a bubble to explore a specific ChEMBL entity in
2M more detail.
< @ Compounds >
@@ al
Mechanisms
K

Enter the name of the physical property you are interested in, such as "aqueous
solubility" or "permeability", in the "Search in ChEMBL" field as a keyword when
searching, and select (click) the search button.

In this example, enter aqueous solubility.

EMBL-EBI

Examples: Imatinib erbB2 brain MDCK c1cccec1N Draw a Structure | Enter a Sequence

Web Services
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https://www.ebi.ac.uk/chembl/

Select (click) the "Assays" group from the displayed search results to display it, and sort
the target list by "Compounds" in descending order of the number of data.

Select the appropriate protein from the list.
In this example, select "CHEMBL631962".

EBI > Databases > Chemical Biology > ChEMBL Database > Assavs Search Resuits > aqueous solubility

Search Results

All Results 2656 Compounds 19 Targets 67 | Assays 2054 |Documents 515 Cells 0 Tissues 1

Assays

Show Full Query @
2,054 Assays

= 0 Selected - Select All aTor
= Browse Activities @

. Q

>

E Filters H >0 . Show/Hide Cohurmns
AR

~ Type Label Showing 1-20 out of 2,054 records < n 2 3 4 5 -

P - Physicochemical 2031

A - ADME 19 Document
B - Binding 4 D ,c:ﬂ““' s :?:m' :::v % Description ¥  Organism : ::EHBL s :::nat + Source T

« Classifications L1
148

Mol. L2 small-molecule
- NA- 2054 i LR ' Scientific
[] cHemBLe31962 P Aqueous solubility No Data CHEMBL1132890 physicochemical .
I I Literature
format
[ | | [

« Classifications L2

Aqueous solubility 147
- N/A- 2054 in phosphate By Mol. WL.: small-molecule . .
[ cHemsLio3as3s P buffered saline by No Data CHEMBL1151935 physicochemical |\ =
i
~ Classifications L3 multi-screen .I II.-- format

solubility assay

10

The following screen will be displayed. (The "Assay Report Card" page is displayed)

EBI > Databases > Chemical Biology > ChEMBL Database > CHEMBL631962

Assay Report Card

Basic Information ‘

Assay ID: CHEMBL631962
Type: Physicochemical
Description: Agueous solubility
Format: BAO_0000100
Journal: Bioorg. Med. Chem. Lett. (2000) 10:1155-1158
Organism:

Strain:

Tissue:

Cell Type:

Subcellular

Fraction:

Target: CHEMBL2362975
Document: CHEMBL1132890
Cell:

Tissue:
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Select (click) Activity Types for Target CHEMBL631962 in the pie chart below on the

page.

Activity Charts

Bioactivity

l ChEMBL Activity Types for Assay CHEMBL631962 l
-

® Logs

The following pages appear:

EBI > Databases > Chemical Biology > ChEMBL Database > Adtivities > Query

Browse Activities

Edit Querystring @

Show Full Query @

o |-

Filters

4 Standard Type
Logs

~ Target Type
NO TARGET

4 Organism Taxonomy L1
S N/A-

~ Organism Taxonomy L2
- N/A-

= Organism Taxonomy L3

148 Activities
0 Selected - Select Al
Browse Compounds @

a. .

Showing 1-20 out of 148 records

Molecule

Show/Hide Columns.

ChEMBL % Compound Key %

a Type
™

O pDT Log S
CHEMBL416898

O Hexamethylbenzene  Log S

CHEMBL16347
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Relation

Value

Units

No Data

No Data

(2345---

» PChEMBL
value

No Data

No Data

ﬁ

Comment +

No Data

No Data

=

Assay
ChEMBL
I

CHEMBL63191

CHEMBL6319%



Select (click) [TSV] at the top of the page to generate a download link for the tab-
delimited text file. Select (click) the generated [here].

148 Activities eenrensen, 3
& 0 Selected - Select All :
o Browse Compounds @ H
Chclel here tq.:mwnload your file. Learn More ""'|""

A file called DOWNLOAD-XXXX.tsv.gz will be downloaded. (* XXXX is a long random

alphanumeric symbol)

Since the file is compressed in gz format, decompress it into a tab-delimited text file in

tsv format with an appropriate decompression software.
DOWNLOAD-XXXX.tsv.gz

l
DOWNLOAD-XXXX.tsv
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3.2. Create input experiment data file

3.2.1. Create a project

Now let's get back to working with MolDesk Screening.

In the File-New Project menu, create an empty project and save it.

Refer to the MolDesk Basic manual for how to save the project.

® If the project has not been saved, the following warning dialog will be displayed.

Save the project.

m Warning

._ Make DB to predict Activity : Please execute "Save As". This command is available
Llé after saving the project by [File] - [Save As].
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3.2.2. How to create from ChEMBL data file

[Preparation] - [Make Regression model]E

Click. Then the following screen will be displayed.

n model Input

Make Experiment Data File <-- ChEMBL Download File

Input Experiment Data Files

select

Input Mol2 Files (Opticnal)

select

Input Regression Parameter Files (Already learned) (Optional)

select

Regression method : (O)SIMP @) RBST (CO)WEIT
Descriptor: Fluctuation Physical [“]ASA [ Charge polarization MACCSKey [ Radius

‘Output Regression Parameter File |F:¥pmjBcl¥pmject001¥wurk¥regress\Dn!regressmn.param

select
0K Cancel
Now, to create an experimental data file, click the top button
[Make Experiment Data File € ChEMBL Download File] ClickI will.
The following screen will appear.
[l Make experiment data file Input x
Input ChEMEL Download File || select
Output Experiment Data File | F¥project¥work¥regression¥experiment.db | select
o
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The input items are as follows.

item substance

Input ChEMBL Download Data file downloaded with ChEMBL
File (Input Required)

Strings about the type of experiment and the target protein

Target (Input Required)

Examples : LogS. LogP. CHEMBI1785. etc

Output Experiment Data File

Path of experimental data file to output
(Input Required)

In this example, enter the following and click OK.
(For the input of [Input ChEMBL Download File], select the downloaded file on the file

selection screen that appears when you click [Select].)

Ll Make experiment data file Input

Input ChEMBL Download Fil{F:¥plojec(!DOWNLOAD-G-!FECiOTDAVOuBDkaLcVCTOFscBSv:4Dx 1YPtuqqWxk=.tsv ] select

Target : | | Logd

Qutput Experiment Data File [ F:¥project¥work¥regression¥experiment.db ‘ select

Cancel

At this time, a text file with the following contents is output as an experiment.db file.

The “LogS” entered above is output in red below. Each column is space separated.

TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS
TARGET LogS

VER CHEMBL631962 COMP CHEMBL15844 Log S -1.21-1.0
VER CHEMBL631962 COMP CHEMBL15891 Log S -4.6 - 1.0
VER CHEMBL631962 COMP CHEMBL14687 lLog S 0.62-1.0
VER CHEMBL631962 COMP CHEMBL275626 Log S 0.58 - 1.0
VER CHEMBL631962 COMP CHEMBL278489 Log S -3.05- 1.0
VER CHEMBL631962 COMP CHEMBL279816 Log S -1.96 - 1.0
VER CHEMBL631962 COMP CHEMBL103 Log S -4.42-1.0
VER CHEMBL631962 COMP CHEMBL211456 Log S -0.47-1.0
VER CHEMBL631962 COMP CHEMBL504760 Log S -1.96 - 1.0
VER CHEMBL631962 COMP CHEMBL72  Log S -3.66 - 1.0
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The meaning of each column (space delimiter) is as follows.

column substance Use in calculations
1 String "TARGET" (fixed) X
2 Text entered in Target on the input screen X
3 String"VER"(fixed) X
4 ASSAY_ID X
5 String"COMP"(fixed) X
6 CMPD_CHEMBLID(compound ID) O
7 STANDARD_TYPE(data type) O
8 STANDARD_VALUE(data value) O
9 STANDARD_UNITS (units) X
10 Weights (default 1.0) O

2% Here, the character string in the 7th column corresponding to the data type may

need to be edited by the user. Please edit with Excel etc.

This is because the calculation program needs to convert the non-logarithmic data

value to logarithm in order to perform the regression calculation in logarithm.

The data type of the non-logarithmic data value must be edited to the data type in the

table below. (It is OK without editing logarithmic data as in the above example

(Log_S).)
Data type Conversion expression
S sc = log(sc)/log(10.0)
P
D
Pa if(sc .1t. 0.001) sc = 0.001
sc = log(sc)/10og(10.0) -6.0

Papp if (sc le. -30.0 ) sc =-30.0
Pe if (sc . ge. 30.0 ) sc = 30.0

Peff
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For data values that are not logarithmic,
change to one of the data types S, P, or D for physical property values such as solubility
and fat solubility.

For data values related to membrane permeation, change to one of the following data

types: Pa, Papp, Pe, Peff.
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3.2.3. Example of needing to edit the data type of an experimental data file
An example in which the user needs to edit the data type of the experimental data file

created by the method in the previous section is explained below.

TARGET Pa VER CHEMBL1034536 COMP CHEMBL572342 permeability 770.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL550752 permeability 1060.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL550761 permeability 380.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL550905 permeability 1.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL551385 permeability 30.0 10'-6_cm/s 1.0

This experimental data file is an example of creating an experimental data file from
the ChEMBL download file downloaded by entering "permeability" in the "Search
ChEMBL" field as a keyword when searching with ChEMBL, but the data type is
"permeability". And the data value is not logarithmicized. (Pa is a string entered by the

user in Target.)

In order to calculate accurately with a calculation program, it is necessary to edit to
one of the data types Pa, Papp, Pe, Peff with an editing program such as Excel as

shown below.

TARGET Pa VER CHEMBL1034536 COMP CHEMBL572342 Pa 770.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL550752 Pa 1060.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL550761 Pa 380.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL550905 Pa 1.0 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL1034536 COMP CHEMBL551385 Pa 30.0 10-6_cm/s 1.0

In principle, regression prediction of characteristic values other than solubility / fat
solubility and membrane permeation can be calculated.

In that case, if the characteristic value is not logarithmically converted, edit it to one of
the data types S, P, D or Pa, Papp, Pe, Peff. In the case of a characteristic value that

has been logarithmically converted, it can be calculated as it is without editing.

106




3.2.4. Example of no need to edit the data type in the experimental data file
The following is an example of an experimental data file that you created using the

method in the previous section that you do not need to edit.

Example 1

TARGET Pa VER CHEMBL3430218 COMP CHEMBL1294 Papp 28.65 10-6_cm/s 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL421362 Papp 0.93 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425620 logPapp 0.98 - 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425623 logPapp 1.24 - 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425624 Papp 5.95 10-6_cm/s 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425629 logPapp -1.05- 1.0

In the case of this experimental data file, “Papp” and “logPapp” are mixed as data
types, but the data value of “logPapp” is already logarithmic, and the data value of
“Papp” is in the calculation program. It is logarithmized with, so there is no need to

edit it. (Pa is a string entered by the user in Target.)

Example 2

TARGET LogD VER CHEMBL3301363 COMP CHEMBL638 LogD7.4 1.7-1.0
TARGET LogD VER CHEMBL3301363 COMP CHEMBL639 LogD7.4 2.46 - 1.0
TARGET LogD VER CHEMBL3301363 COMP CHEMBL642 LogD7.4 -0.27 - 1.0
TARGET LogD VER CHEMBL3301363 COMP CHEMBL645 LogD7.4 0.1-1.0
TARGET LogD VER CHEMBL3301363 COMP CHEMBL652 LogD7.4 1.13-1.0

In the case of this experimental data file, the data type is “LogD7.4”, but the data
values are already logarithmic, so there is no need to edit them. (LogD is a string

entered by the user in Target.)
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3.2.5. A method for editing all experimental data files by the user

Instead of relying on the ChEMBL download file, users can also create experimental

data files using their own experimental data that they can edit.

In that case, edit the experimental data file explained in the previous section from

scratch.

The meaning of each column (separated by spaces) is as follows.

column substance

Use in calculations

1 String "TARGET" (fixed) x
2 Text entered in Target on the input screen X
3 String"VER"(fixed) X
4 ASSAY_ID X
5 String"COMP" (fixed) X
6 CMPD_CHEMBLID(compound ID) O
7 STANDARD_TYPE(data type) O
8 STANDARD_VALUE(data value) O
9 STANDARD_UNITS (units) X
10 Weights (default 1.0) O

In this case, you want to focus on the 6th, 7th, 8th, and 10th columns.
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3.3. Calculating regression parameters

3.3.1. Input items for regression parameter calculation

When you have finished creating the experiment data file, you will be returned to the

screen below when you click [Preparation]-[Make Regression model] E

n model Input

Make Experiment Data File <-- ChEMBL Download File

Input Experiment Data Files

select

Input Mol2 Files (Opticnal)

select

Input Regression Parameter Files (Already learned) (Optional)

select

Regression method : (O)SIMP @) RBST (CO)WEIT
Descriptor: Fluctuation Physical [“]ASA [ Charge polarization MACCSKey [ Radius

‘Output Regression Parameter File |F:¥pmjBcl¥pmject001¥wurk¥regress\Dn!regressmn.param select

0K Cancel

The contents of each input item are as follows.
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item

substance

[Make Experiment Data
File € ChEMBL Download
File] Button

Open the screen for creating an experimentaldatafileto be
entered in Input ExperimentData Files from a data file
downloaded in ChEMBL (described in the previous section).

Input Experiment Data
Files

Experimental data file to be entered (multiple selections
allowed)(Input Required)

Input Mol2 Files (Option)

The mol2 file to enter (multiple selections allowed).

If no input is available, compute using ChEMBL sdfs. When
entering, enter the mol2 file of the compound described in
the experimental data file.

(Input is not required)

Input Regression
Parameter Files (Already
learned) (Option)

Regression parameter files already calculated in the past
(Multiple selections allowed)(Input is not required)

Regression method

How to calculate regression
« SIMP : All data have the same weight
+ RBST: Auto-adjust weights with robust estimation
(default)
* WEIT : Use the weights listed in the experimental data
file

Descriptor

Type of desyn code for calculation (all defaults on)
+ Fluctuation: Fluctuations and dispersion of physical

quantities
+ Physical: Physical
+ ASA: ASA

+ Charge polarization:
The number of hydrogen bonds and the charge
polarity of atoms that can be hydrogen bonded
MACCSKey: MACCSKey
Radius :Molecular radius (average radius,Rgyr at 3 poles)

Output Regression
Parameter File

Output regression paramator file
(Input Required)

On this screen, the file input item is
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[Input Experiment Data Files]

[Input Mol2 Files (Option)]

[Input Regression Parameter Files (Already learned) (Option)]
[Output Regression Parameter File]

There are four fields that require file entry:

[Input Experiment Data Files]

[Output Regression Paramater File]
There are only two.

In [Input Experiment Data Files], enter the experiment data file created by the method

in the previous section. You can enter more than one.

In [Input Mol2 Files (Option)], multiple mol2 files of the compound created by the user
can be input and used for the calculation of compound descriptor creation.

If there is no input here, the compound descriptor will be calculated using her CheMBL
sdfs set in [Help]-[Preference]-[2.Screening].

The mol2 file entered here has the following restrictions.

1) The file name iscompound ID .mol2 in column 6of theexperimental data file.

2) One molecule, one file.

In [Input Regression Parameter Files (Already learned) (Option)], you can input the
regression parameter files already created in the past by this function. You can enter

more than one.

In [Output Regression Parameter Filel, set the path of the regression parameter file to
be output. By default

[PROJECTI-> work-> regression-> regression.param

Is set, but if you want to change the path, such as when you want to change the file

name, edit it.

In [Regression method], select the method of regression calculation. When WEIT (use

the weight described in the experiment data file) is selected, the weight in the 10th
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column of the experiment data file is used for the calculation, so the user should edit
the weight of the experiment data file as appropriate (the weight of the experiment
data file is used). The red part in the example below).

TARGET Pa VER CHEMBL3430218 COMP CHEMBL1294 Papp 28.65 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBIL421362 Papp 0.93 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425620 logPapp 0.98 - 2.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425623 logPapp 1.24 - 2.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425624 Papp 5.95 10'-6_cm/s 1.0
TARGET Pa VER CHEMBL3430218 COMP CHEMBL3425629 logPapp -1.05 - 2.0

In [Despriptor], the type used in the calculation of the compound descriptor is specified
by ON / OFF. By default, all are used (ON).
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3.3.2. Performing regression parameter calculations

This example describes the case where you enter one experiment data file in Input

Experiment Data Files and perform the calculation with the default values for the others.

Click [Select] of [Input Experiment Data Files] to display the following file selection
screen. Select the experiment data file already created by the method in the previous
section.

(Multiple selections are possible, but only one is selected here.)

t Input experiment data files.

1 <« project » projectd0l » work » regression v O regressioniEE P
22~ HLLTS- B @
MolDesk_sup 3] EwEE E8 #1X
MolDesk_wor experiment.db 2018/12/06 1842 Data Base File 10KB
myPrestoPort experiment2.db 20158/12/06 20:08 Data Base File 11 KB
namiki_medi experiment3.db 2018/12/06 20:09 Data Base File 11 KB
project experimentd.db 2018/12/06 20:09 Data Base File 8KB
projectant experiments.db 2018/12/06 20:10 Data Base File 267 KB
System Volum
T7A & (N): |experiment.db v| *db -
=({0)] Foll

The selected experimental data file is then taken in as follows.
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on model Input

Make Experiment Data File <-- ChEMBL Download File

Input Experiment Data Files

Fi¥project¥project001¥work¥regression¥experiment.db

Input Mol2 Files (Opticnal)

select

Input Regression Parameter Files (Already learned) (Optional)

select

Regression method : (O)SIMP @) RBST (CO)WEIT
Descriptor: Fluctuation Physical [“]ASA [ Charge polarization MACCSKey [ Radius

‘Output Regression Parameter File |F:¥pmjBcl¥pmject001¥wurk¥regress\Dn!regressmn.param select

0K Cancel

If you click [OKI, the following warning screen will appear if ChEMBL sdfs is not set in

Preference.

m Warning

Please set correct ChEMBL sdfs database for regression at
L& [Help]-[Preference]-[Screening]-[ChEMBL sdfs directory for regression].

Since you have not entered Input Mol2 Files (Option), the compound descriptor is
calculated using ChREMBL sdfs, so the setting of ChEMBL sdfs is mandatory. Refer to

the setting method in " 8.3.2 Screening” and set in Preference.

If ChREMBL sdfs is set in Preferecne, the (parallel) calculation will start after clicking
OK.
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The command button will be grayed out when the calculation starts. Calculation is in
progress while the command button is grayed out. In addition, a simple calculation

status during calculation is displayed in the red frame at the bottom right.

M MolDesk Screening
File Select Display Color Option Expert Simple Screening Preparation Window Undo Help

OONEBENIREEHERRDEEE N

[ Pa-lz-pi 33 = O || Command View & = O || projectoot: 1nitial State 33 = O || Console | Docki... |[] MDAn... | Scree.. |[JQsPRL. 3| = B

Leam  Predicate.

Protein/Target @

[TV Console £ | 7] Warning Cansole =0

START: Convert to 3D Mols 31/148

You can work with other projects during the calculation, but be aware that it may be

extremely slow depending on the processor occupancy.
The number of parallels when calculating in parallel can be set by Thread number of

[Helpl-[Preference] — [Screening]. For details, refer to "1.7 Number of Parallel

Screening Calculations, Memory Amount, and Time".
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3.3.3. Confirmation of the calculation results of regression parameters by graphs

When the calculation of the regression parameter is completed, the command button
changes from gray to available. Also, [END: Make Regression model] is displayed at the

bottom right of the screen.

In addition, on the right side of the screen, display the Learn tab of the QSPR Info
screen as shown below.

The data type of the experimental data file input when the regression model was
created and the correlation coefficient (Q value) of the created regression model are
displayed in a list.

[~ Console | [T Docki... |[T] MDAn... |[] Scree.. |[[JQSPRL. & | = B

Learn  Predict

Protein/Target O

LogPe 0.5721

Now, double-click the data type name in the [Protein / Target] column in the red frame
above.

Then, you can check the reliability of learning by displaying the experimental data
values used when creating the regression parameters and the graph of the calculated

values when calculating the regression parameters as follows.
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3.3.4. Review regression parameter files

The location where the regression parameter file of the calculation result is created is

the path specified in [Output Regression Parameter File]. The default is

[PROJECTI-> work-> regression-> regression.param.

This file is important because it will be used in the calculation of the characteristic

value prediction described in the next section.

The following folders and files are created in regression.

Users don't have to worry about these contents, but the contents are as follows.

[PROJECT] - work - regression -

input

mol2

mol2list *** (file)

error MakeRegressionModel.log (file)
(file)

(file)

regression.param (file)

learn.inp
learn.out
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item substance

The input experimental data file (required) and the
input regression paramator file (only if there is input) are
saved.

The mol2 and descriptor files of the compound are
mol2 saved. descriptor input file during calculation (*. inp)
and the standard output file (*. ( stdout) is also saved.

mol2list_*** List of compound file names (no extensions)

Error output during regression parameter calculation (f

error_MakeRegressionModel.log there is an error)

learn.inp Input file during learning calculation

learn.out Standard output file during learning calculation

Regression parameter files generated by learning

regression.param .
g b calculations
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3.4. Predicting characteristic values

Use the regression parameter data file created in the previous section to calculate the

characteristic values of multiple compounds at once (in parallel).

3.4.1. Perform characteristic value prediction calculations

[Screening] - [Predict with Regression model]

Click. The following input screen will appear. Enter

Regression parameter file (created using the method in the previous section)
Standard output file for learning calculations (created using the methods in the
previous section)

mol2 file of compounds you want to predict

and click [OK].
The default path is already entered for the regression parameter file and the standard

output file for training calculation, but if they are different, click [select] in the red frame

and select the correct file on the file selection screen that appears. Please change.

M Predict with Regression model
PCA parameter |F:¥prmect¥logpe_0m ¥work¥regression¥regression.param
Learn stdout |F:¥project¥|0qu_OO1¥work¥regression¥learn.out I | select
Input Mol2 Files
select
Conce
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M Predict with Regression model

PCA parameter |F:!prcuect!lcu;Pe_001!wurk¥reqre;5ion¥reqressiun.param | select

Learn stdout |F:¥projecl¥|que_001¥wurk¥reqressiun¥|eam.oul | select

Input Mol2 Files

select

=

Next, click [select] in the red frame in the above figure, and select the mol2 file of the

compound whose activity value you want to predict in the figure below.

m Select Input mol2 files,

<« v P « sample » TGS » ligand v @ | ligandDigE= 2
EE - LIRS =~ [ @
ligand ) EE ExOE e ~
MolDesk Basic 1 0c_2malz 2008/07/0117:12  Arguslab Doc
Mol Desk Screeni 1 0c 4malz 2008/07/01 17:12 ArgusLab Doc
malmil-gh-page _f_ Oc_B.mol2 2008/07/01 1712 ArgusLab Doc
mypresto _f_ 0c_13.mol2 2009/07/01 1112 ArgusLab Doc
myPresto Portal i 01 1.mol2 2009/07/01 17:12 ArausLab Dic e
T4 & (N): |"Oc_4.mu|2" "0c_3.mol2" v| *.mol2 w

B0 v | Fvvel

Here, as an example, I selected the above two.

2% Make sure that the mol2 file of the compound contains only one molecule. You can
use the Mol2 file created by [Preparation] - [Convert to 3D Mol2] of MolDesk
Screening as input.

2% We plan to add a function in the near future to enable batch input of multiple

molecules in the sdf file.
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m Predict with R n model

PCA parameter |F:¥prcuect¥|cu;Pe_001!wurk¥reqre;5ion¥reqressiun.param |

Learn stdout |F:¥projecl¥|que_001¥wurk¥reqressiun¥|eam.oul |

Input Mol2 Files

F:¥sample¥TGS¥ligand¥0c_3.mol2
F:¥sample¥TGS¥ligand¥0c_4.mol2

ok || cancel

When the input is completed, it will be as shown in the above figure. Click [OK] to start
the prediction calculation.
During the forecast calculation, the calculation status is displayed at the bottom right of

the screen.
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3.4.2. Characteristic value Check the result of the forecast calculation
When the calculation of the characteristic value prediction is completed, the command
button changes from gray to available. Also, [END: Predict with Regression model] is

displayed at the bottom right of the screen.

In addition, on the right side of the screen, display the Predict tab on the QSPR Info

screen as shown below.

[ Console |[™] Docki... |[~] MDAn... |[™] Scree.. |[[JQSPRL. &2 | = O

Learn Predict

Principal Compo. | g wl1 iy show graph
image name deltaG/Prop. PCO PCH PC2
Ll
-36.27 174614 329625 -146
-31.956 1695912 -255.335 56.2¢

Now, click the [show graphl] button in the red frame above to display the PCA graph.
The example figure displays a 0-axis and 1-axis PCA graph. The axis can be selected

arbitrarily from 0 to 9.
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- || ] Console | [ Docki.. |7 MDAn.. |[7] Scree.. | QSPRL. 2| = O

L]
3 |x* | *
1073.84

|| fm =

4b|=

@ | ale|| @

Learn Predict

Principal Compo. | g ~|1 ~ show graph

800 A image name deltaG/Prop. PCO PC1 PC2

-36.27 1794.614  -329.625 -146.

-31.956 1685.912 -255.335 56.2¢

PC1

[ ISP

600 -

800 4

1000

-1148.07 1 T T T T T T T T T T T T T T sl
-1314.33 -1000 -800 -600 -400 -200 O 200 400 600 800 1000 1200 1400 1600 1946.54

PCO

|' learn  + predict -Eee:ie..|

If you click on a compound in the list, you can see the predicted compound position in the
PCA graph with a red circle.

Conversely, clicking the red circle in the graph will focus on the compounds in the list.
You can check whether it is far from the compound derived from the experimental data

file, so you can evaluate the reliability of the calculation.

The predicted characteristic values (logarial conversion) are displayed in the deltaG /

Prop. Column of the table.

123



4. MVO Screening

We search for similar compounds of compound molecules using the MVO Screening
method.
Searches for compounds similar to the specified compounds from the compounds entered

in the mol2 file.

MVO Screening: ( Oldname: MDMVO, also known asMIN-MVO )
Due to the three-dimensional superposition of two molecules, the one with a large
overlap is considered to have high similarity. In superposition, the generation of
molecular conformation and the similarity of atomic charges are taken into
consideration, and superposition is performed using energy minimization, and the

score 1s the value of% of volume overlap.

4.1. Query molecular selection

Select one compound as the query. This numerator becomes the search query.

[File] — [Open Molecular File] loads the following files in the MolDesk Screening folder
created on the desktop when MolDesk was installed.

MolDesk Screening -> sample -> MVO_screening -> query -> 1lcx2_1.mol2
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4.2. Select molecules to search for

Now, click E [MVOScreening] to display the following screen:

m MVO Screening

[]Select property of COMMENT line in Mol2 files to identify the molecule. :

| |
Gance

Here, enter the property of the COMMENT line Gf any) of the mol2 file. Since this
property value becomes the ID of the calculation result list, it will be possible to link the
molecules, so if there is a property value you want to use for the molecule classification,

check it and enter the property value Click [OK].

If the COMMENT line does not exist, just click OK to continue. In that case, by default,
the molecule name of the line following the @ <TRIPOS> MOLECULE line becomes the
ID.

% Create the mol2 file from the sdf file using the [Convert to 3D Mol2] command.

m MVO Screening

Select property of COMMENT line in Mol2 files to identify the molecule. :
| LIGANDBOX_ID |

Gancel

An example of entry is shown in the figure above. (Enter LIGANDBOX_ID as the
property you want to use as the ID, and check the check box.)

Click [OK] to display the file selection screen shown below.
Here, select the mol2 file in the following folder. Click "Open" to start MVO Screening.

MolDesk Screening -> sample -> MVQ_screening -> target
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m Select mol2 files

™ <« sample » MVO_screening » target v O targetDiE = 2
ZE ~ HLWTANA- =~ [N 0
j, Hyyn-F D all.mol2 2017/01/18 15:46 MoL2 Jr4 )l 1,211 KB

FEaivk

*
[t
»
=l E9Fv *

L

774 V& N): [all.mol2

v| *.mol2 ~

2% In theexample, it is one file, but you can also select multiple files.

4.3. View results

When the calculation is complete, the results are displayed on the Screening Info screen.
There are 3 types of scores, SMvo-q. Smvo-D, and Smvo-r, each of which can be sorted.
-1.0 is an exact match, the higher the value (smaller absolute value), the higher the
similarity.

The characteristics of each score are as follows.

SMvo-qQ: Small molecules in the database are selected
Smvo-D: Large molecules in the database are selected
SMVO-T: Database molecules close to query molecules are selected
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= B || Console | Docki.. (7] MDAn... [ S5cree.. 2 [ QSPRL.| = 8
Export table
Image D SMVO-D S MVO-Q S MVOT A
: Lig_es_T.mol2  -1.0 -1.0 -10
: Lig_es lmol2  -0.9972 -0.9917 -0.989
’ © rofecoxib.M -0.7668 -0.8197 -0.6561
O G
[§ Lig_es lmol2  -0.6311 -0.7549 -0.5238
HO
~ Lig_es_tmolz  -0.7371 -0.6313 -0.5153
OH
/j/?/ 2qwk.mol2 -0.5445 -0.7083 -0.4445
]
/\)@\f lig.mel2 -0.6519 -0.5707 -0.4374
OH
C'Y:‘H
©
< >

In addition, the following molecular properties are also displayed.

Formula, Weight, Charge, Donor, Acceptor, Chiral atoms

You canalsoclick the [Export table] button to save theresultsto a ¢ svfile, anhtml file.
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5. Similar structure search

We will search for similar structures of compound molecules using the TGS (Topology
Graph Similarity) method.
The compound whose structure is similar to the specified compound is searched from the

compounds entered in the mol2 file.

Topology Graph Similarity :
This is a method to search for compound similarity using the molecular graph with the
covalent bond of the molecule as the edge and the matrix eigenvalue as an index.
Converts the molecular structure information into a real-valued vector and calculates

the similarity from the vector distance.

It is very fast, but it is indistinguishable between optical isomers and conformations.

5.1. Select query molecules

Select one compound as the query. This numerator becomes the search query.

Select [File] — [New Project] to load the following files in the MolDesk Screening folder
created on the desktop when MolDesk was installed.

MolDesk Screening-> sample-> TGS-> query-> query.mol2

For [New Project], refer to the MolDesk Basic manual.
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5.2. Select, calculate, and display results of search target molecules

[Topology Graph Similarity] Click , and then select all the mol2 files in the following

folders: Click "Open" to start searching for similar structures.

MolDesk Screening ->sample -> TGS -> ligand

= 1 L « MolDesk_template » sample » TGS » ligand v & ligandDig=E

=E - FLATAILS—

u projects A EZm =l &5
Qi 3esy
i 4prq
. DsIo01
L dsiMol2_4
J metan0o1
) projoo7
. projoos
i projoos
! testooi
. testooz
. testoo3
. testoo4

|| 0c_3.mol2 2009/07/01 17:12  MOL2 J7AIl
|| 0c_4.mol2 2009/07/01 17:12  MOL2 J7AIl
D 0Oc_8.mol2 2009/07/01 17:12  MOL2 J7ll
|| 0c_13.mol2 2009/07/01 17:12  MOL2 J7AIl
| ] 01_1.mol2 2009/07/01 17:12  MOL2 J7AIl
|| 01ca7.mol2 2009/07/01 17:12  MOL2 J7AIl
|| o1gez.mol2 2009/07/01 17:12  MOL2 J7AIl
|| 01ljt.mol2 2009/07/01 17:12  MOL2 J7A Il
|| 1a4g.mol2 2009/07/01 17:12  MOL2 J7AIl
|| 1a4g.mol2 2009/07/01 17:12  MOL2 J7AIl
D 1a28.mol2 2009/07/01 17:12 MOL2 J71l
|| 1a42.mol2 2009/07/01 17:12  MOL2 J7AIl
t :m || 1abet.mol2 2009/07/01 17:12  MOL2 J7AIl

|| 1abe2.mol2 2009/07/01 17:12  MOL2 J7 Il

test124_ACE
& - D 1abfl.mol2 2009/07/01 17:12  MOL2 J74Jl
L test124_ACE_NME V¥ T e B B =

TPALE(N): |"suprmol2” "Dc_3.mol2” "0c_4.mol2” "0c_8.mol2" "0c_13.mol2” "01_L.me v| |*.mol2

| )
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When the calculation is complete, the result will be displayed on the Console screen.
From the left, the ranking, compound name, and score (0.0 is an exact match, the smaller

the value, the higher the similarity) are displayed.

[~ *untitled : 5 Docking [ *untitled : 2 Topology Graph Simi... 32| = O | B Conscle i3 | ] Screening Info e R Fl ~S~x=08
Standard Qutput N
calculate DB enrichment? ( vy or n ) ~
readmol3=
..\1\inp0.mol2
numatom 36 36
== predicted compounds ===
1 .\ligand\abclen.mol2 0000000000
2 .\ligand\absalb.mol2 0000026141
3 .\1ligand\0303_1.mol2 0000161131
4 .\ligand\0303_2.mol2 0000161131
5 .\ligand\lckp.mol2 0000189301
6 .\ligand\0l_1.mol2 0000233246
7 -\ligand\s_Sohdpa.mol2 0000235670
g .\ligand\3cpa.molZ 0000236342
9 .\ligand\lphg.mol2 0000239249
10 .\ligand\0lgcz.mol2 0000267501

11 .\ligand\1mifl.mol2
12 .\ligand\1ldrl.mol2

13 .\ligand\lcle.mol2

14 .\ligand\abpropr.mol2
15 .\ligand\Oc_3.mol2

16 .\ligand\2ada.mol2

17 .\ligand\0c_4.mol2
_\ligand\2ifb.mol2
-\ligand\d gquinpi.mol2
-\ligand\0Oc_8.mol2
.“ligand\abmetop.mol2
.\ligand\abateno.mol2
.\ligand\keto.mol2
_\ligand\livb.mol2
.%\ligandi\abterb.mol2
.\ligand\abalpre.mol2
.\ligand\d_apomor.mol2
.\ligand\abpindo.mol2
.\ligand\1d3h.mol2

30 .\ligand\lokl.mol2

— 31 .\ligand\d skf383.mol2
32 .\ligand\Difluni=al.mol2
33 .\ligand\d_dobuta.mol2

0000268643
0000272029
0000281120
0000318040
000034788

0000356047
0000362421
0000368928
0000370373
0000374566
0000387219
0000421454
0000434973
0000444297
0000450286
0000450969
0000458711
0000484559
0000485247
0000486159
0000483636
0000496398
0000548639

MORR R R R R R R R
W 0@k 0w m

iV Console 2

34 .\ligand\ldala.mol2 000055588
Distance #1-2: 0.0 ”~ 35 .\ligand\llala.mol2 0000555880
Atom #1: CA 258 Residue: PHE 688 Chain(auth/label): A/? File: 1 36 .\ligand\s sumatr.molZ? 0000567821

Coordinates: ( 16.854, 15.448, 189.056 )
Atom #2: CA 258 Residue: PHE 688 Chain(auth/label): A/? File: 1
Coordinates: ( 16.854, 15.448, 189.056 )

37 .\ligand\1f3d.mol2
32 .\ligand\0lca7.mol2

0000573121
0000580679

Distance #1-#2: 0.0 39 .\ligand\3cla.mol2 0000595256
Atom #1: CA 258 Residue: PHE 688 Chain(auth/label): A/? File: 1 40 .\ligand\lfen.mol2 0000595422
Coordinates: ( 16.854, 15.448, 180.056 ) 41 .\ligand\DHICA.mol2 0000627675

00000000 DO0000 000000000000 00000000000000000

42 .\ligand\D_dopachrome.mol2 .0000635609 9
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6. Partial structure search

Substructure Search searches for compounds whose partial structure is similar to the

specified compound from the compounds entered in the mol2 file.

The molecule is transformed into an edge matrix with chemical bonds as edges, and the
partial structures are compared according to Ulmann's theorem. It does not consider
molecular conformations or optical isomers.

6.1. Query molecular selection

Select one compound as the query. This numerator becomes the search query.

Select [File] — [New Project] to load the following files in the MolDesk Screening folder
created on the desktop when MolDesk was installed.

MolDesk Screening-> sample-> substructure_search-> query-> ligl.mol2

For [New Project], refer to the MolDesk Basic manual.
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6.2. Selecting, calculating, and displaying results for substructure search target molecules
Click Substructure Search and select all mol2 files in the following folders: Click "Open"

to start the similar structure search.

MolDesk Screening-> sample-> substructure_search-> ligand

m Select mol2 files “
@ * 1 . « MolDesk_template » sample » substructure_search » ligand v & ligand#&E el
EE > HUWTALS- ==~ [ @
. projects -] Bl e HAZ
.3
4-:5\] || 001.mol2 2010/03/08 16:29 MOL2 Jr-Il 3KB
| 4pr
DFE'B;:IOOI || 002.mol2 2010/03/08 16:29 MOL2 J71Il 3 KB
: Mol 4 || 003.mol2 2010/03/08 16:29 MOL2 Tl 3IKB
. asiMol
" 051 | 004.mol2 2010/03/08 16:29 MOL2 Jr-Il 3KB
| metan
007 || 005.mol2 2010/03/08 16:29 MOL2 Jr1Il 3 KB
J pro
o ]008 || 006.mol2 2010/03/08 16:29 MOL2 Jr-Il 3KB
J pro
o :!009 || 007.mol2 2010/03/08 16:29 MOL2 Jr-Il 3KB
\ pro
fesiom _ 008.mol2 2010/03/08 16:29 MOL2 F741L 3KB
) toct002 | o09.mol2 2010/03/08 16:20 MOL2 JpIl 4KB
) || 010.mol2 2010/03/08 16:31 MOL2 Jr1Il 3KB
. test0onz
, test004
, test00S
. test00o
) test124 ACE
, testl24 ACE_NME ¥
FrAILE(N): | "010.mel2" "001.mol2" "002.mel2" "003.mol2" "004.mol2" "005.mol2" "00 v | | *.mol2 v
B0) Frurl

When the calculation is complete, the result will be displayed on the Console screen.
From the left, the internal number, file name, number of atoms, number of searched

substructures, and number of substructures found are displayed.

INFORMATION>
WILDCARD ATOMS
SUBSTRUCTURE LTOMS
1 ..\1\inp0.mo12 11
NO FILE_NAME ATCM SUE_NO PATTERN
$ 1 .\ligand_SSS\001.mol2 21 1 1
# 2 .\ligand 555\002.mol2 19 1 1
# 3 .\ligand 555\003.mol2 20 1 1
H 2 .\ligand SSS\004.mol2 20 1 1
3 5 .\ligand 555\005.mol2 18 1 1
# & .\ligand_SSS\006.mol2 24 1 1
# 7 .\ligand 555\007.mol2 18 1 1
# 8 .\ligand S55\008.mol2 24 1 1
H 9 .\ligand 555\009.mol2 26 1 1
H 10 .\ligand_$35\010.mol2 21 1 1
A
< >
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7. Fast parallel computing of MD calculations using MPI/GPU

You can run four molecular dynamics calculators of myPresto and GROMACS:

% Mac does not support parallel computing by MPI or CUDA for molecular dynamics

calculations of myPresto.

Required
MD Program operating MD calculation capabilities
environment
cosgene - No particular | All MD calculations are possible

cosgene_MPI lg/il;{ t Limited All MD calculations are possible
+ Calculations other than periodic boundary
cvoene MPI conditions (*) are not allowed.
psys 64bit Limited + The size of one side of the aerodic solution
cannot be less than 54A
MPI + Calculations other than periodic boundary
svoene-G CUDA conditions (*) are not allowed.
psyg 64bit Limited + The size of one side 9f the aerodic solution
cannot be less than 54A
Windows64bit
Linux / MAC
depends on . ..
: + Calculations other than periodic boundary
GROMACS ?rffgailation conditions (*) are not allowed.
and execution
environment

% Cube produces aero solvent

® cosgene_MPI and psygene, MPI must be set.
psygene - Grequires MPI and CUDA to be set .

® Currently, MPI is not multi-node compatible. Works multicore on one node.

psygene -G supports up to four multi-GPUs per node.

® psygene -G requires an NVIDIA graphics board.

> GF100 generation or higher (GTX460 or higher, Compute Capability 2.0 or

133




higher) is required.
» The more video memory you have, the more large problems you can calculate.
Inpsygene -G, without SHAKE, the water molecules at the periodic boundary are

displayed in a line like the following, but it is not an anomaly in the calculation.

In this case, right-click and select the water molecule on the tree view screen to hide

it in the Hide Atom menu. Other molecules are displayed neatly as shown below.
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7.1. How to set up an MPI operating environment

7.1.1. Windows 64bit

Install Microsoft MS-MPI.

https://www.microsoft.com/en-us/download/details.aspx?1d=100593

From, click Download to download msmpisetup.exe. Double-click the downloaded
msmpisetup.exe to complete the installation. Environment variables are set at the same

time.

7.1.2. Linux 64bit

Open MPI(https://www.open-mpi.org/) or MPICH(https://www.mpich.org/)

Install. Please refer to each manual for instructions.

The open MPI installation command is as follows:

ForD ebian 64bit Linux
$ sudo apt-get install openmpi-bin libopenmpi-dev

For Redha t-based 64-bit Linux
$ yum install openmpi openmpi-devel

In the case of Ubuntsu, the environment setting is completed at the same time, but in
the case of CentOS, it is necessary to set the path such as export PATH = $ PATH: / usr
/1ib64 / openmpi / bin / in the ~ / .bash_profile file.
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7.2. How to set up a CUDA operating environment

The PC must have an NVIDIA graphics board.
For graphics boards, GF100 generation or later (GTX460 or higher, Compute Capability
2.0 or higher) is required. The more video memory you have, the larger problems you can

calculate.

7.2.1. Windows 64bit

It works if the latest version of nvidia's graphics drivers is installed.
Download the graphics drivers below.

https://www.nvidia.co.jp/Download/index.aspx?lang=ip

7.2.2. Linux 64bit

It works if the latest version of nvidia's graphics drivers is installed.
Download the graphics drivers below.

https://www.nvidia.co.jp/Download/index.aspx?lang=jp
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7.3. Preference settings

You can set various Preference values with [Help] — [Preference].

This section describes only the "Molecular Dynamics" and "Screening" items that need

to be set only in MolDesk Screening. For other items, refer to the MolDesk Basic manual.

7.3.1. Molecular Dynamics

Set up md calculations. Here's a description of each option:

® not MPI (cosgene)

M Preferences [m]

‘ 1. Molecular dynamics

- Molecular dy Molecular Dynamics Program :
. Screening O no MPI (cosgene) |© MPI (cosgene_ MPI) O MPI (psygene) © MPI + GPU (psygene-G) © GROMACS

- Docking Processes of MPI 10

1

2

3

4. H bond

5 3D view GPU O ID 0
6.
7
8.

. Molecule GPU 11D

. Internet GPU 2 ID
. Other GPU 3 ID
ANSI Support
GROMACS directory C:¥Program Files¥MolDeskScreening¥gromacs¥winé4¥gromacs-2021.7 Browse...

Steps to be automatically devided 1000000

Use chiral server:
OYes ©No
Chiral Server User ID

Chiral Server API Key

Restore Defaults Apply

Apply and Close Cancel

When [not MPI (cosgene)] is selected, parallel calculation is not performed. No

environment settings such as MPI are required.
The settings of [Processes of MPI],

[GPU 0 ID], [GPU 1 ID], [GPU 2 ID], and [GPU 3 ID]

are ignored.
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® MPI (cosgene_MPI) or MPI (psygene)

- - 8

‘ 1. Molecular dynamics

1. Molecular dy | Molecular Dynamics Program :
2. Screening © no MPI (cosgene) IOJ;/IPI (cosgene_MPI) © MPI (psygene) FMPI + GPU (psygene-G) © GROMACS
3. Docking Processes of MPI 10
4. H bond
5. 3D view GPU O ID 0
6. Molecule GPU 11D
7. Internet GPU 2 ID
8. Other GPU 3 ID
ANSI Support
GROMACS directory C:¥Program Files¥MolDeskScreening¥gromacs¥winé4¥gromacs-2021.7 Browse...

Steps to be automatically devided 1000000

Use chiral server:
OYes ©No
Chiral Server User ID

Chiral Server API Key

Restore Defaults Apply

Apply and Close Cancel

When MPI (cosgene_MPI) or MPI (psygene) is selected, parallel calculation by MPI is

performed.

Set the number of MPI parallels in Processes of MPI. The default value is one-half the

maximum number of physical processors on the installed system.

[GPU 0 ID] [GPU 1 ID] [GPU 2 ID] [GPU 3 ID] settings are ignored.

% Mac does not support parallel calculation of MD calculation by MPI and CUDA, so

this setting screen is not displayed.
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® MPI + GPU (sievgene-G)

- - 8

‘ 1. Molecular dynamics

1. Molecular dy  Molecular Dynamics Program :

2. Screening O no MPI (cosgene) © MPI (cosgene_MPI) © MPI (psygene) I O MPI + GPU (psygene-G) IO GROMACS
3. Dacking

Processes of MPI 10
- H bond GPU O ID 0
5. 3D view
6. Molecule GPU 11D
7. Internet GPU 2 ID
8. Other GPU 3 ID
ANSI Support
GROMACS directory C:¥Program Files¥MolDeskScreening¥gromacs¥winé4¥gromacs-2021.7 Browse...

Steps to be automatically devided 1000000

Use chiral server:
OYes ©No
Chiral Server User ID

Chiral Server API Key

Restore Defaults Apply

Apply and Close Cancel

When [MPI + GPU (sievgene-G)] is selected, parallel calculation by MPI + GPU is

performed.

Set the number of MPI parallels in Processes of MPI. The default value is one-half the

maximum number of physical processors on the installed system.

[GPU 0 ID] [GPU 1 ID] [GPU 2 ID] [GPU 3 ID]
Set the Device ID of the GPU used in. Up to 4 Device IDs of the GPU to be used can be

set, and up to 4 multi-GPU calculations are possible.

This is an example of using two GPU boards with Device ID 0 and Device ID 2 (MPI

parallel number is 48).
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® GROMACS

- - 8

‘ 1. Molecular dynamics

1. Molecular dy | Molecular Dynamics Program :
2. Screening ©no MPI (cosgene) © MPI (cosgene_MPI) © MPI (psygene) © MPI + GPU (psygene—G)
3. Docking Processes of MPI 10
4. H bond
5. 3D view GPU O ID 0
6. Molecule GPU 11D
7. Internet GPU 2 ID
8. Other GPU 3 ID
ANSI Support
GROMACS directory C:¥Program Files¥MolDeskScreening¥gromacs¥winé4¥gromacs-2021.7 Browse...

Steps to be automatically devided 1000000

Use chiral server:
OYes ©No
Chiral Server User ID

Chiral Server API Key

Restore Defaults Apply

Apply and Close Cancel

When [GROMACS] is selected, MD calculations with GROMACS are performed.

See the MolDesk Basic Manual for details on usage.

® Use chiral sever=Yes

‘ 1. Molecular dynamics v f
1. Molecular dy | Molecular Dynamics Program :
2.Screening | Ono MPI (cosgene) ©MPI (cosgene_MPl) OMPI (psygene) ©MPI + GPU (psygene-G) © GROMACS
3. Docking Processes of MPI 10
4. H bond
5. 3D view CRLLE 0
6. Molecule GPU 11D
7. Internet GPU 2 ID
8. Other GPU3 D
ANSI Support
GROMACS directory C:¥Program Files¥MolDeskScreening¥gromacs¥win64¥gromacs-2021.7 Browse...

Steps to be automatically devided 1000000

Use chiral server :
OYes ©No
Chiral Server User ID

Chiral Server API Key

Restore Defaults Apply

Apply and Close Cancel

The energy minimization and MD calculations are performed by GROMACS on the
cloud server provided by Chiral : Chiral Computing Cloud.

A separate contract between the user and Chiral is required.
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7.3.2. Screening

Set up the LigandBox or user-created database used for screening calculations.

Open the [Help]-[Preference] screen, select "2. Screening", and click [Browse].

M Preferences

type filter text 2. Screening Qv w
1. Molecular dynamics 1
- Thread number |B
2. Screening
4. H bond Database directory for screening | Browse...
5. 3D view
& Malecule Max number of screening result images |1ODO
7. Internet ChEMBL sdfs directory for regression | Browse...
Restore Defaults Apply
==
Ligand
ligandImage
mts_data
protein

of LigandBox (namiki_medil170313 in the example below) unzipped in "1.2 Preparing
LigandBox"

Select the folder (directory)
immediately above the folder

ory) and click [OK]..

IANS-0SE

W

LigandBox_2014 ~
LigandBox_2015
MolDesk_supply
namiki_medi170313
> ligand
ligandimage
mits_data

» protein o

€ v oW

T LA—(F): | namiki_medi170313

=L TANI-DIERN) ol
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M Preferences

type filter text 2. Screening =T = A S
1. Molecular dynamics |
2. Screening Thread number B |
4. H bond Database directory for screening | F:¥namiki_medi170313 ﬂ | Browse... |
5. 3D view
& Malecule Max number of screening result i |1ODO |
7. Internet ChEMBL sdfs directory for regr | | Browse...
Restore Defaults Apply
OK Cancel

d

Then, LigandBox will be set as shown above. Click [OK].

Now you can perform the screening calculation.

If you want to use the database created in "1.3 Preparing the compound DB for

screening specified by the user" instead of LigandBox, select the database folder of the

saved project as shown in the figure below and click [OK].

JAlS-DEE

W MKDBO11
original
v work
1
> 2
s database
> ligand
ligandlmage
> mol2_files
mits_data

> protein

FAIA—(F): | database

5L T2 N 5-DFERR(N)

ol

Make sure the database folder is specified and click OK.
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You can change the number of 2D chemical structure diagrams in [Max number of

screening result images] on the [Help]-[Preference] screen.

M Preferences

type filter text 2. Screening e T

1. Molecular dynamics

- Thread number B |
2. Screening
4. H bond Database directory for screening F:¥namiki_medi170313 | | Browse... |
5. 3D view
& Malecule [ Max number of screening result images 1000 |
7. Internet ChEMBL sdfs directory for regression | Browse...

Restore Defaults Apply

0K Cancel

[Screening Info] You can change the number of screening result 2D chemical structure

diagrams displayed on the screen.

For example, if this value is set to 1000, even if the screening result is 1000 or more, the
2D chemical structure diagram of the 1001st and subsequent results will not be

displayed.

If there is no need to change it, the default (1000) can be used.
You can reduce the resources used by the computer by making this value less than 1000.
The larger the size, the longer it will take to generate the 2D chemical structure diagram

when the project is opened.

If you change the value, close the project once and then reopen it. The number of 2D

diagrams in the screening result list is changed and displayed.
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Select the [Help]-[Preference]-[2.Screening] screen and configure the ChEMBL sdfs
settings.
Settings for performing regression analysis predictions ([Make Regression model] and

[Predict with Regression modell) of various properties of a compound.

M Preferences

type filter text 2. Screening Qv w
1. Molecular dynamics
2 Screening Thread number |B |
4. H bond Database directory for screening | | | Browse... |
5. 3D view
& Malecule Max number of screening result images |1ODO ,—F
7. Internet ChEMBL sdfs directory for regression | | | Browse... |
| Restore Defaults | | Apply |
[ ok ] conce |
/

Click [Browse].
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ChEMBL sdfs unzipped in "1.3 Preparing ChEMBL sdfs"
(In the example below, chembl_24_sdfs_moldesk)

c000

c001

c002

Select the folder (directory) immediately above the folder (directory) and click [OK].

JANA-DEE

v chembl_24 sdfs moldesk / ~
LU
<00l
<002
<002
<004
<005

TS —(F): |chembl_24_5dfs_mulde5k

FLLTA NS -DIERLN) *rUtl

M Preferences

type filter text 2. Screening =l =T R
1. Molecular dynamics
2. Screening Thread number |B |
4. H bond Database directory for screening | F:¥namiki_medi170313 | Browse...
5 30 view
& Malecule Max number of screening result images |1ODO |
7. Internet ChEMBL sdfs directory for regression | F:¥chembl_24_sdfs_moldesk | Browse... |

Restore Defaults Apply
/ oK Cancel

/

Then, LigandBox will be set as shown above. Click [OK].
Now you can perform regression analysis predictions ([Make Regression model] and

[Predict with Regression modell) of various properties of the compound.
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7.3.3. Molecule

Set when you want to change the candidate ligand used for pocket search by MolSite
from the default.

The candidate ligand provided by default is already set, but the user can change it
when he / she wants to change the candidate ligand. If changed, the candidate ligand
will search for a pocket that is easy to bind.

Be sure to set the mol2 file here.

Open the [Help]-[Preference] screen, select "6. Molecule", and click [Browse] under
[MolSite UAP file path:].

M Preferences

‘ 6. Molecule vl

1. Moleculardy | Force Field --- [ Protein/RNA/DNA/Metals (TplgeneX) ] :

2. Screening © AMBER ff99SB 2 AMBER parm99 © AMBER parm96 © CHARMm22 (for Amino Acid Only) © CHARMm19 (for Amino Acid Only)
3. Docking O FF_set* (User selection)

4.H bo.nd Protein Force Field : 1f99_SB_ILDN_aa

5. 3D view )

6. Molecule RNA Force Field : RNA_OL3

7. Internet DNA Force Field : DNA_OL15

8. Other Force Field --- [ Water (TplgeneX) ] :

ANSI Support | oTip3p 0 OPC3
Force Field --- [ Small molecules (Tplgenel) ] :
© GAFFver2.1 OGAFFver1.8 ©GAFFver1.7 ©AMBER parm99

Protein > Content of standard amino acid (%) 80

Nucleotide > Content of standard nucleotide residue (%) 80

Glycan > Content of standard glycan residue (%) 80

MolSite UAP file path C:¥workspace¥moldesk¥moldesk¥MolDesk¥mypresto¥template¥uap.mol Browse...

Restore Defaults Apply

Apply and Close' Cancel
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7.4. MD calculation by psygene / psygene -G

[Help] - [Preference]-"Molecular Dynamics"
When [MPI (psygene)] or [MPI + GPU (psygene-G)] is selected in, parallel calculation of

molecular dynamics by psygene or psygene-G is executed.

The calculation method is basically the same as for cosgene / cosgene_MPI, so please
refer to the MolDesk Basic manual for details on the calculation method.
However, there are the following functional differences between the psygene and cosgene

MD calculation programs.

® For psygene / psygene-G, the shape of the water solvent cannot be calculated as Cap
(spherical). Only Cube (cuboid). Both cosgene / cosgene_MPI can be calculated.

® Both calculations of solutes in vacuum are possible.
(It is now possible to calculate with the psygene system without forming Cube
water.)

® Generalized Born method calculations can be done with cosgene / cosgene_ MPI, but

not with psygene / psygene-G.
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