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How to use Toolkit for Materials Informatics add-in

Note: This document is translated using Microsoft Translator.
1. What is the purpose of this add-in?

This add-in for materials informatics and chemical informatics.
Here's what you can do:

Generate molecular descriptors

Generate a fingerprint

Draw molecules

Preprocess descriptors for use in predictive models

Generating molecular descriptors, generating fingerprints, drawing molecules, etc. can be
done in RDKit.

2. System Requirements

JMP 18 or later

Available in English and Japanese only

Windows OS

The following Python packages must be installed.
RDKit

Numpy

Pandas

This add-in uses Python integration (new in JMP 18).

3. Test environment

JMP 18.0
Windows 11
English, Japanese
Python 3.11.5
RDKit 2023.09.6



4. Installing Python packages

1) Installing RDKit
1. Select File > New > JSL Script
2. Enter the script below and select Edit > Run Script

Python Install Packages("numpy pandas rdkit");

2) Installing the add-in
1. In File > Open, select Toolkit for Materials Informatics.jmpaddin and install it.
2. In the Add-Ins menu, select Toolkit for Materials Informatics > Check Python
Packages. If you see a window like the one below, there is no problem.

=¥ Check Python Packages X

Check Python Packages
Packages Pass Version

Python 3.11.5
RDKit 2023.09.6
Numpy 1.26.4
Pandas 2.2.1

* All packages are required



5. How to use

In this documentation, theESOL_delaney-processed.csv (Lambard) is used.

(1]

3)
4)

Molecular Descriptor/Fingerprint Generation

Generate molecular descriptors/fingerprints from SMILES.

Select Add-ins > Toolkit for Materials Informatics > Descriptor Calculation.

Specify the column in which SMILES is entered as "Y,SMILES". Check the descriptors
and fingerprints you want to generate from the list of method selections.

B¥ Calculation of molecular descriptors
Select Columns Role of columns Action ]
th. Compound 1D Y, SMILES| | th smiles
A £50L predi..ols per litre
A Vinimum Degree Option -m
A Molecular Weight Method
: Number of...hd Donors Descriptors
Number of Rings [l Morgan Fingerprints
A Number of..able Bonds ] MACCS Keys Fingerprint
A polar Surface Area (] RDKit Fingerprint
A measured |...ols per litre
i smiles Fingerprint options (Morgan)
Radius 2
Number of bits 2048

Status

Descriptors and fingerprints are generated using RDKit.
https://www.rdkit.org/docs/GettingStartedInPython.html#list-of-available-

descriptors
If you select Descriptors, the descriptor for the "List of Available Descriptors" section

of the above page will be generated.

For Morgan Fingerprints, MACCS Keys Fingerprint, RDKit Fingerprint, please refer to
"List of Available Fingerprints".

For Morgan Fingerprints, specify the radius and the number of bits.

Click the OK button to generate the selected features.

When you're done, click the "Close" button.


https://www.rdkit.org/docs/GettingStartedInPython.html#list-of-available-descriptors
https://www.rdkit.org/docs/GettingStartedInPython.html#list-of-available-descriptors

(2]

Drawing molecules

Draw molecules from SMILES and add them to the data table.
Select Add-ins > Toolkit for Materials Informatics > Drawing Molecules.
Specify the column in which SMILES is entered as "Y,SMILES". Specifies the size of the

image to be generated.

When you click the OK button, a column with the generated image will be added.

=¥ Draw molecular from SMILES

5 Select Columns

ik Compound ID

A ESOL pre._s per litre
A Minimum Degree
A Molecular Weight
A Number ..d Donors
A Number of Rings

A Number ..ble Bonds
A Polar Surface Area
A measure.. s per litre
ik smiles

M Descript.. Statelndex

Role of columns

Y, SMILES| |l smiles

Option
Image Size
Bond Line Width

Font Size

Status

RDKit is used to generate images.
https://www.rdkit.org/docs/source/rdkit. Chem.Draw.html#module-rdkit. Chem.Draw

200
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Action
(0]

Cancel

Remove

Close

You can use an image as a marker by right-clicking on a column in the list of column

names and selecting Use For Marker.

ik Draw_Status @& 16
= 17
Filter
Q | Alter 18
Column Info... 19
E# Columns Manager 20
Delete Columns 21
@ Label/Unlabel 22
Scroll Lock/Unlock ii
=Rows Hide/Unhide
All rows — [P 25
Selected xclude/Unexclude 26
Excluded| ®  Use for Marker | =
Hidden e o

If you're using an image as a marker and the image is hard to see, try increasing the

size of the marker or adjusting the line thickness when generating the image.


https://www.rdkit.org/docs/source/rdkit.Chem.Draw.html#module-rdkit.Chem.Draw

[3] preprocessing
You can perform the following preprocessing:

- Exclude columns with 0 standard deviation
- The proportion of the most frequent values is above the threshold

1) Select Add-ins > Toolkit for Materials Informatics > Preprocessing.
2) Specify the column in which the descriptor, fingerprint, etc. are entered as "Y, column".
Click the OK button.

B¥ Data Preprocessi bt
Select Columns Role of columns Action
ik Compound ID A Descript...Statelndex
A ESOL predi...ols per litre A Descript... Statelndex
A Minimum Degree A Descript...Statelndex
A Molecular Weight A Descript...Statelndex
A Number of..nd Donors A Descriptor_ged
A Number of Rings 4 Descriptor_SPS
A Number of...able Bonds A Descriptor MolWt -
A polar surface Area A Descript..omMolwt Close
A measured |...0ls per litre A Descript..xactMolwt
ks smiles A Descript...eElectrons

> Descriptor (210/210)

3) If you click the button with standard deviation of 0 and most frequent values, the

calculation will be performed and the column will be excluded.
B Data cessing X

4 Data Preprocessing

4 Commands Action

standard deviation of 0| Exclude columns with a standard deviation of 0
Most frequent values Exclude columns where the percentage of most  Threshold 0.95

frequent values is greater than a threshold value
Status

4Results
Unexcluded

Preprocessing columns
Initial Value 210



4) For example, if you click the standard deviation of 0 button, the standard deviation is
calculated for each column. Columns with a standard deviation of 0 are excluded. The
columns that were excluded are shown in the Results outline below the report.

4 Results
Unexcluded
Preprocessing columns
Initial Value 210
standard deviation of 0 191

4standard deviation of 0

Make Into Data Table

Information about the excluded columns

4.
standard deviation of 0
Excluded columns Remaining columns
Descriptor NumRadicalElectrons Descriptor_ MaxAbsEStatelndex
Descriptor_SMR_VSAS8 Descriptor_MaxEStatelndex

5) If you click Most Frequent Values, for example, if a column contains values of 0 and 1,

and the frequency of 0 is greater than or equal to the value set for Threshold, such as
99% (the default is 95%), the column is excluded.

4= MACCS Keys Fingerprints_11

AE8

TKEE E# 2]
0 1125 0.99734
1 3 0.00266

ait 1128 1.00000

Click the Close button to close the window.

Action

Close



[4] Searching for Substructures
You can search and subset the data by whether the specified SMILES are included in
the substructure or not.

1) Select Add-ins > Toolkit for Materials Informatics > Substructure Searching.

2) Specify the column in which SMILES is entered as "Y,SMILES" and draw the structure
you wantto find in Drawing Substructures. When SMILES is displayed, click the "Copy"
button and click the "Paste from clipboard" button.

3)  When you click the OK button, a column called Substructure: <SMILES>" is added to
the data table, and the rows with the value True are the substructure-matched rows.
Click the Subset button to subset only the matched rows.

B¥ Substructure Searching
Select Columns Role of columns Action
th Compound 1D Y, SMILES]| ths smiles oK
A ESOL pre._Is per litre
A Minimum Degree Option Subset

A Molecular Weight
A Number ...d Donors
A Number of Rings
A Number ..ble Bonds
A Polar Surface Area
A measure...Is per litre
th smiles

A Descript. Statelndex

4 Draw Substructure Cancel
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[J Canonical SMILES

4 Search criteria

Paste from clipboard Substructure (SMILES) ‘C1 =CC=CC=C1

[ Note

Status

565results found (14:57:19)

The drawing of the substructure uses the following software:
JSME Molecule Editor - 3-Clause BSD License

Please refer to the following page for how to use it.

WE ARE HELP (jsme-editor.github.io)



https://jsme-editor.github.io/help.html
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