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Supplementary Table

Supplementary Table 1 The units in endpoints of typical species in TOXRIC.

Species Endpoint Administration Unit
human TDLo. LDLo oral, skin, intravenous  mg/kg, gm/kg, ug/kg, ng/kg, uL/kg, mL/kg
rat LD50. LDLo oral mg/kg, gm/kg, ug/kg, uL/kg, mL/kg
mouse LD50. LDLo oral mg/kg, gm/kg, ng/kg, uL/kg, mL/kg
rabbit LD50. LDLo oral mg/kg, gm/kg, ug/kg, ng/kg, mL/kg
dog LD50. LDLo oral mg/kg, gm/kg, ug/kg, uL/kg, mL/kg
cat LD50. LDLo oral mg/kg, gm/kg, ug/kg
guineapig LD50. LDLo oral mg/kg, gm/kg, ug/kg, ng/kg




Supplementary Data

STEP-BY-STEP TUTORIAL OF TOXRIC WEBSITE (https://toxric.bioinforai.tech/)
Data browsing.

1. Browse dataset composition on Home page

TOXRIC provides 13 toxicity datasets and 6 feature datasets. Each dataset includes multiple sub-

datasets of toxicity endpoints and feature types.

On the Home page, the number of sub-datasets of both toxicity and feature datasets is displayed in the
form of two-layer concentric circles. The outer layer and inner layer represent toxicity and feature
datasets respectively. When clicking on the dataset field, users will be linked to the corresponding

dataset description on the Data Collection page.

Toxicity Category Feature Space

Toxicity Number of Endpoints Feature Number of Types

@ Acute Toxicity 59 Molecular Fingerprint 7

reinogenicil tegol

@ Carcinoge 1 Category 2

utagenicity arge!

@ Mutagenici 1 Target 1
Developmental and 5 @ Transcriptome Profile 3
Reproductive

@ Metabolic Reaction 1

@ Hepatotoxicity 1

@ Chemical Checker Descriptor 25

@ Cardiotoxicity 4

@ Respiratory Toxicity 1

@ Endocrine Disruption 12

@ Irritation and Corrosion 2
Ecotoxicity 4 Toxicty

® Cinical Toxicity 1 ToxCast&Tox21 Assay:1381(93.69%)

@ ToxCast&Tox21 Assay 1381

® CYP450 5)

2. Browse information of toxicity datasets on Data Collection page

(1) Enter the Toxicity Dataset page on Data Collection page, or click the Toxicity Dataset field in the
page, the descriptions of all toxicity datasets will be displayed, including dataset description, number of
compounds, and sources. Click the Details button on the far right of each row to view the detailed

information.

Home Data Collection ~ Search Benchmark & Representation Statistics Download Contribute Contact & About

Toxicity Category Toxicity Category Feature Space n

Toxic Effect Extemal Database Links
Actite Toxicity Toxicity Category Description Number of compounds Sources Details

C: it
arcinogenicity This dataset lists the acute systemic toxicity outcome

Mutagenicity records (e.g., lethal dose, 50% or LD50) in different
species and multiple routes of administration. The Scientific Literature,
Developmental and Acute Toxicity 59 8
Reproductive Toxicity data is collected from the study by Jain et al., which ChemiDplus database
Target Organ Toxicology included data obtained from the ChemiDplus
database.
Hepatotoxicity
Cardiotoxicity The data is collected and revised from the
Carcinogenic Potency Database (CPDB) summary
Respiratory Toxicity tables (CPDBAS, version 5d), which is a unique and
Carcinogenicity 1 Scientific Literature B
Endocrine Disruption standardized resource of long-term  animal
carcinogenesis study results on more than 1500
Irritation and Corrosion chemical substances.
Applied Toxicology
Mutagenicity refers to the induction of permanent
Ecotoxicity transmissible changes in the amount or structure of
Clinical Toxicity the genetic material of cells or organisms. These
Mutagenicity changes may involve a single gene or gene segment, 1 Scientific Literature B

Other Toxicology Datasets a block of genes or chromosomes. The data contains

ToxCast&Tox21 Assay 7485 compounds  associated with  known

mutagenicit
CYP450 < v



(2) The interactive filter located on the left side of the Toxicity Dataset page allows users to explore the
endpoint sub-datasets. The information of sub-datasets includes dataset description, number of
compounds and sources. Click the Details button on the far right of each row to view the detailed

information and all the compounds included in the sub-dataset.

Home Data Collection v Search Benchmark & Representation ~ Statistics Download  Contribute  Contact & About

Toxicity Category Toxicity Category n
Toxic Effect

Endpoint Description Number of compounds Sources Details

Carcinogenicity

mouse_intraperitoneal_LD5 This file contains the Lethal Dose Fifty (LD50) values
35299 Scientific Literature

Mutagenicity 0 for mice via the intraperitoneal route.
Developmental and
Reproductive Toxicity mammal (species  This file contains the Lethal Dose Fifty (LD50) values
Target Organ Toxicology unspecified)_intraperitoneal  for mammals (species unspecified) via the 537 Sclentific Literature e
_LDs0 intraperitoneal foute.
Hepatotoxicity
uinea This file contains the Lethal Dose Fifty (LD50) values
Cardiotoxicity 9 Y (LD50) 237 Scientific Literature =]
pig_intraperitoneal_LDSO  for guinea pigs via the iniraperitoneal route
Respiratory Toxicity
This file contains the Lethal Dose Fifty (LDS0) values
Endocrine Distuption rat_intraperitoneal_LD50 ¥ (LD50) 4798 Scientific Literature =]

for rats via the intraperitoneal route.
Irritation and Corrosion

On the detail information page, all compounds contained in an endpoint sub-dataset are listed in the
form of a molecular graph. Clicking on a specific compound will open the compound information page

that displays affluent chemical, toxicological, and feature data of the compound.

Search Benchmark & Representation Statistics Download Contribute Contact & About

Endpoint

Endpoint: mouse_intraperitoneal_LDS0

Toxicity category: Acute Toxicity

stion: This file contains the Lethal Dose Fifty (LD50) values for mice via the intraperitoneal route.
Number of endpoints: 35299

Sources: 1. Jain S, Siramshetty VB, Alves VM, Muratov EN, Kleinstreuer N, Tropsha A, Nicklaus MC, Simeonov A, Zakharov AV. Large-Scale Modeling of Multispecies Acute Toxicity End Points Using Consensus of
Multitask Deep Learning Methods. J Chem Inf Model. 2021;61(2):653-663. 2. Liwanag PM, Hudson VW, Hazard GF Jr. ChemlDplus: A Web-Based Chemical Search System. NLM Tech Bull. 2000;
(313):e3.

Benchmark task: Regression

v \ o B
A ‘

TOX-1273 TOX-1279 TOX-1282 TOX-1289 TOX-1292 TOX-1293
Name: lindane Name: metformin Name: CARVACROL Name: PAEONOL Name: Glucoxy Name: Esculetin
) I
[ I i3
TOX-1298 TOX-1307 TOX-1311 TOX-1318 TOX-145 TOX-245
Name: (E/Z)-ferulic acid Name: No data Name: Melatonin Name: daidzein Name: hydroquinone Name: thiotepa
ALL 35299 item < - 2 3 4 5 6 2942 > 12/page Goto 1

3. Browse information of feature datasets on Data Collection page

The interactive filter located on the left side of the Feature Dataset page allows users to explore the
feature type sub-datasets. The information of sub-datasets includes dataset description, feature
dimension, number of compounds and sources. Click the Details button on the far right of each row to

view the detailed information and all the compounds included in the sub-dataset.



Home Data Collection v

Search Benchmark & Representation Statistics Download Contribute Contact & About

Feature Space for
compounds

Molecular Fingerprint
Category

Target
Transcriptome Profile
Metabolic Reaction
Chemical Checker

Descriptor

Feature Space for compounds

Type

ECFP2

ECFP4

ECFP6

Description

ECFP2 is a 2048-length bits vector, which
represent the neighbor hood environment of
each atom using the extended connectivity
fingerprint encoding a circular substructure of
diameter 2 bonds. An individual bit has no
definite meaning

ECFP2 is a 2048-ength bits vector, which
represent the neighbor hood environment of
each atom using the extended connectivity
fingerprint encoding a circular substructure of
diameter 4 bonds. An individual bit has no
definite meaning

ECFP6 is a 2048-length bits vector,which
represent the neighbor hood environment of
each atom using the extended connectivity
fingerprint encoding a circular substructure of
diameter 6 bonds. An individual bit has no
definite meaning

Feature dimension

2048

2048

2048

Number of compounds

110000

110000

110001

Sources Details

Rdkit

Rakit =]

Rakit =]

On the detail information page, all compounds contained in a feature type sub-dataset are listed in the

form of a molecular graph. Clicking on a specific compound will open the compound information page

that displays affluent chemical, toxicological, and feature data of the compound.

Home  Data Collection ¥

Search Benchmark & Representation

Statistics

Download

Contribute Contact & About

Feature Space for compounds

Type: ECFP2

Feature: Molecular Fingerprints

Description: ECFP2 is a 2048-length bits vector, which represent the neighbor hood environment of each atom using the extended connectivity fingerprint encoding a circular substructure of diameter 2 bonds. An

individual bit has no definite meaning.

Feature dimension: 2048

Number of compounds: 110000

Sources: Rdkit

TOX-11

Name: No data

TOX-4

Name: Fluorophosphate

ALL 110000 items

Data retrieval.

TOX-12

Name: L-ascorbate

TOX-5

Name: No data

TOX-2

Name: nitrate

TOX-6

Name: Thiosulphate

1. Keyword search for a compound

TOX-1

Name: glucarate

TOX-7

Name: Bortezomib

TOX-10

Name: No data

TOX-8

Name: Ixazomib

6 . 9167 >

TOX-3

Name: Nitroxy!

TOX-9

Name: ethinamate

12/page Goto 1

(1) Enter a keyword in the search box of the Home page. The search box accepts both complete or
partial keywords of TAID, name, IUPAC name, PubChem CID, SMILES, InChlKey, and InChl identifiers.

Fuzzy search is allowed.

There are three examples below the search box, users can click the example keywords to view the

search results.



Explore Toxicology

Quickly find chemical and toxicity information from authoritative sources

Tryw Q

Examples: hydroquinone TOX-110 CC1=CC(=0)c2ccccc2C1=0

(2) After clicking the search button or pressing the Enter key, a list of compound entities will be provided.

The query keyword is highlighted in red.

Home Data Collection v 1 Benchmark & Representation Statistics Download Contribute Contact & About

Quickly find chemical and toxicity inforr ative sources

Ty v hydroquinone

Examples: hydroquinone

COMPOUND BEST MATCH

TOX-145
TAID: TOX-145
Name: hydroquinone

N UPAC Name: benzene-1,4-diol

p PubChem CID: 785

C

nical SMILES: Octeec(O)ect
QIGBRXMKCJKVMJ-UHFFFAOYSA-N
nChl: INChl=18/C6HB02/c7-5-1-2-6(8)4-3-5/h1-4,7-8H
Molecular Formula: C6H602

Molecular Weight: 110.11

XLogP: 0.6

CYP450  Acute Toxicity  Endocrine Disruption  Ecotoxicity  Genotoxicity  Develoy

tive Toxicity ~ Clinical Toxicity ~ ToxCast Assay ~ Carcinogenicity

icity ~ Target ~ Category scriptor

COMPOUND MATCH

TOX-108752

TAID: TOX-108752

Name: Durohydroquinone

UPAC Name:

PubChem CID: 136346

c | SMILES: Ce1¢(C)e(0)c(C)e(C)e10
nChiKey: SUNVJLYYDZCIIK-UHFFFAOYSA-N

nChl: INChl=18/C10H1402/c1-5-6(2)10(12)8(4)7(3)9(5)11/11-12H,1-4H3

Molecular Formula: C10H1402
Molecular Weight: 166.22
XLogP: 1.8

Ecotoxicity  Metabolic

Molecular Fingerprint

2. Batch search for a list of compounds

(1) Select the type of identifier to search for a list of compounds on the Search page. For the identifiers,
IUPAC name, PubChem CID, SMILES, InChlKey and InChl are allowed.

(2) You can enter a compound list to query the information of the compounds.



Batch search for compounds

Select an identifier: Tips:
SMILES - Select an identifier and input a compound list to query the chemical information
toxicity categories and feature domain of the compounds. Or upload an EXGEL
or TXT file (separated by commas), containing the list of queried compounds

Input a compound list:
For the identifiers, TAID, name, IUPAC name, PubChem CID, SMILES

o1LceH] ([ceet] (0)co) C([0-1)=C(0)C1=0 E:I InChiKey and InChl are allowed. Try these examples: TOX-1, sulfameter, 56959,
SclceH] ([NH3+]) C(=0) [0-] m .
- - I S I I 0O=C(0)CCC(=0)0, ZRALSGWEFCBTJO-UHFFFAOYSA-O, or
1 (0) (C0) [Ceer] (0) [CeH] (0[CeeH]20[CeH] (CO) [CeH] (0) [CeH] (0) i i o .
[cerl120) [cerl1ico . INChi=1S/C3HON309/c7-4(8)13-1-3(15-6(11)12)2-14-5(9)10/h3H,1-2H2.
Or upload a Excel Sheet or TXT file:

D
o

Drag and drop files to upload

(3) Or you can upload an EXCEL or TXT file to query the information of the compounds. The template
file can be downloaded by clicking the button to the right of the upload box.

3. Browse compound information on Compound page

The Compound page consists of three sections, i.e., chemical information, toxicity category, and feature

space.
(1) Chemical information

The chemical information section provides seven commonly used identifier types and physicochemical

properties of compounds. Click on the PubChem CID to link to the Compound page of PubChem website.

TOX-145

TAID: TOX-145
o Name: hydroquinone
IUPAC Name: benzene-1,4-diol
PubChem CID: 785
Canonical SMILES: Oc1ccc(O)cct
0 InChiKey: QIGBRXMKCJKVMJ-UHFFFAOYSA-N
InChl: InChl=1S/C6H602/c7-5-1-2-6(8)4-3-5/h1-4,7-8H
Molecular Formula: C6H602
Molecular Weight: 110.11
XLogP: 0.6

Acute Toxicity ~ Endocrine Disruption ~ CYP450  Ecotoxicity  Developmental and Reproductive Toxicity ~ Carcinogenicity ~ Clinical Toxicity ~ Hepatotoxicity  Target

Category  Metabolic Reaction  Molecular Fingerprint  Chemical Checker Descriptor

(2) Toxicity category

Click on the toxicity categories in the title bar to view the toxicity values for each endpoint. If no toxicity

value is currently collected for the compound, it will be shown as “Data is not available now”.

Clicking the download button in the upper-right corner will download the toxicity values for all endpoints

under the selected toxicity category in .csv format.



Toxicity Category ¥ Dowload
[ ToxCast&Tox21 Assay Acute Toxicity Endocrine Disruption CYP450 Cardiotoxicity Ecotoxicity Developmental and Reproductive Toxicity rritation and Corrosion
Endpoint Toxicity value Source
CYP1A2 0 Wu Z, Jiang D, Wang J, Hsieh CY, Gao D, Hou T. Mining Toxicity Information from Large Amounts of Toxicity Data. J Med Chem. 2021;64(10):6924-6936.

CYP2C19 0 Wu Z, Jiang D, Wang J, Hsieh CY, Cao D, Hou T. Mining Toxicity Information from Large Amounts of Toxicity Data. J Med Chem. 2021;64(10):6924-6936.

CYP2C9 0 Wu Z, Jiang D, Wang J, Hsieh CY, Cao D, Hou T. Mining Toxicity Information from Large Amounts of Toxicity Data. J Med Chem. 2021;64(10):6924-6936.

CYP2D6 0 Wu Z, Jiang D, Wang J, Hsieh CY, Cao D, Hou T. Mining Toxicity Information from Large Amounts of Toxicity Data. J Med Chem. 2021,64(10):6924-6936.
ALL 4 items < B > e Goto 1

(3) Feature space

Click on the feature spaces in the title bar to view the features for each feature type. The targets,

categories, and metabolic reactions of compounds are listed in text format to be queried, while the

feature vectors of transcriptome profiles, molecular fingerprints, and CC descriptors should be

downloaded to view because the length of the vectors is too long to display. Clicking the download button

in the upper-right corner to download.

Feature Space

[ Target Category

Metabolic Reaction

Transcriptome Profile

Molecular Fingerprint Chemical Checker Descm:\or]

Feature type

Target

Target

Target

Target

Target

Target

ALL 6 items

Source

DrugBank
The Binding Database

DrugBank
The Binding Database

DrugBank
The Binding Database

DrugBank
The Binding Database

DrugBank
The Binding Database

DrugBank
The Binding Database

Details

P14679
042275
042713
043570
P00918

P07451

Below the feature list, the top 10 GOBP (Gene Ontology Biological Process) and KEGG pathway

enrichment results of compounds’ target proteins are displayed in a bubble plot.



one-carbon metabolic process - Nitrogen metabolism- o
. Count
bicarbonate transport - . .
e 10 Proximal tubule bicarbonate reclamation- ® Count
regulation of chlorice transport - ® [ X e 10
@ Collecting duct acid secretion- @ ® s
tyrosine metabolic process - @ 0 @ =
@ 3
oligopeptide transport - @ . 30 Tyrosine metabolism- & [ U
one-carbon compound transport - @ p.adjust Gastric acid secretion- ® p-adjust
positive regulation of synaptic transmission, GABAergic - ® oot
. . 0.01 Bile secretion- ® 0.02
angiotensin-activated . 003
signaling pathway
¢ o" ! 002 Melanogenesis - ® o
chloride ion homeostasis - @
positive regulation of bone resorption - ® Pancreatic secretion- ®
—_—
03 04 05 06 07 03 04 05 05 07
GeneRatio GeneRatio
GOBP enrichment of targets KEGG pathway enrichment of targets

View Benchmark and representation distribution

1. View benchmarks for feature types
On Benchmarks for Feature Types page, the bar charts show the predictive effect of 36 feature types
on all toxicity endpoints.

In the legend, the parentheses after each feature type indicate the feature space it belongs to. MF

represents Molecular Fingerprint, TP represents Transcriptome Profile, and CC represents Chemical

Checker Descriptor.

@ ECFP2 Fingerprint (MF) ECFP4 Fingerprint (MF) ECFP6 Fingerprint (MF) @ MACCS Fingerprint (MF)

@@ Morgan Fingerprint (MF) @8 Pubchem Fingerprint (MF) Rdkit2D descriptor (MF) @ Target

@8 LINCS L1000 (TP) @B Open TG-GATESs (TP) @8 DrugMatrix (TP) @ 2D fingerprints (CC)

@ 3D fingerprints (CC) Scaffolds (CC) @ structural keys (CC) @ Physicochemical parameters (CC)

@8 Mechanisms of action (CC) @B Metabolic genes (CC) @ Crystals (CC) Binding (CC)
HTS bioassays (CC) @ Small-molecule roles (CC) Small molecule pathways (CC) Signaling pathways (CC)
Biological processes (CC) Gene expression (CC) @@ Interactome (CC) @ Cancer cell lines (CC)

@ Chemical genetics (CC) Morphology (CC) Cell bioassays (CC) Therapeutic areas (CC)
Indications (CC) B Side effects (CC) @ Diseases (CC) Drug-drug interactions (CC)

Note: MF: Molecular Fingerprint; TP: Transcriptome Profile; CC: Chemical Checker Descriptor

Three metrics are used to evaluate the performance. The classification datasets use F1 metric, while
the regression datasets (Acute Toxicity, Ecotoxicity) use RMSE and R2 metrics. For the regression

datasets, click on RMSE or R2 button to view performance results.

For RMSE metric, lower value represents the higher prediction performance. While for R2 and F1 metric,
the higher the value, the higher the prediction performance. It should be noted that if the value of metric
is 0, it represents the number of samples with the feature type at the endpoint sub-dataset is less than

10 and no benchmark experiment is performed.



RMSE metric R2 metric
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When the mouse is suspended on the bar, the mean and standard deviation are showed

RMSE metric R2 metric
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RMSE
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ECFP2 Fingerprint (MF):0:4988+0.0041

Click on a bar or the title of an endpoint, the corresponding feature or endpoint dataset on the Download

0.2
o

page will open in a new tab.



I mouse_intraperitoneal_LD50 ]

RMSE metric R2 metric

ECFP2 Fingerprint (MF):0.4988+0.0041
- e N

In addition, users can enter the keywords of required endpoint and feature to search.

aa TOXRl MC_

Home Data Collection v Search Benchmark & Representation Statistics

Select a dataset

Toxicity Datasets
Toxic Effect
Acute Toxicity

Carcinogenicity

Mutagenicity

Developmental and
Reproductive
Toxicity

Target Organ
Toxicology

Applied Toxicology

Other Toxicology
Datasets

Feature Datasets
Molecular Fingerprint
Category

Target

2. View benchmarks for algorithms

Toxicity Category

Category

ACEA_AR_agonist_80hr

Descriptions

Data from the assay component
ACEA_AR_agonist_80hr was analyzed in the
positive fitting direction relative to DMSO as the
negative control and baseline of activity. Using a
type of growth reporter, measures of the cells for
gain-of-signal activity can be used to understand the
signaling at the pathway-level as they relate to the
geneAR Furthermore, this assay endpoint can be
referred to as a primary readout, because this assay
has produced multiple assay endpoints where this
one serves a signaling function. To generalize the
intended target to other relatable targets, this assay
endpoint is annotated to the "nuclear receptor”
intended target family, where the subfamily is
"steroidal”.

ACEA_AR_agonist_80hr “ l

Number of compounds Sources Operation

1757 ToxCast database

On Benchmarks for Algorithms page, the bar charts show the predictive effect of 4 algorithms on all

toxicity endpoints.

XGB represents eXtreme Gradient Boosting. RF represents Random Forest. SVM represents Support

Vector Machine. DNN represents Deep Neural Network.

@) <GB

SVM

@ RF
@ DNN

Each picture shows 10 endpoints, slide the mouse on the bar chart and drag the scroll bar below the

chart to view the results of 10 endpoints.

10
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Three metrics are used to evaluate the performance. The classification datasets use F1 metric, while
the regression datasets (Acute Toxicity, Ecotoxicity) use RMSE and R2 metrics. For the regression

datasets, click on RMSE or R2 button to view performance results.

For RMSE metric, lower value represents the higher prediction performance. While for R2 and F1 metric,

the higher the value, the higher the prediction performance.

When the mouse is suspended on the bar, the mean and standard deviation are showed.

RMSE metric R2 metric

[ RES e RF
SVM @ ONN

LC50DM

XGB:1.1848+0.182
RF:1.0726+0.1018

[T @ SVM:1.1604+0.1628 LC50 1GC50
DNN:1.1365+0.2075

-

11+

Endpoints

3.View t-SNE embedding of molecular representations

The T-SNE Embedding of Molecular Representations page shows the clustering effects of multiple

1



representations on the classification endpoint sub-datasets. The representations include 10 original

features and three ML-based representations.

Above all scatter plots, the number of samples for both classes (Toxic, Non-toxic) in most images is
shown. The number of samples in four images is different and marked separately. That is because there

are compounds missing these four feature types.

Click to view or save each image.

Eye Corrosion
[ Non-toxic (1357 = Toxic ) ]
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View statistical information of datasets
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Home  DataCollectony  Search  Benchmark & Representation  Statistics ~ Download ~ Contribute  Contact & About

Number of compounds for toxicity categories Number of endpoints for toxicity categories

1500

Number of compounds for feature datasets Number of tvpes for feature datasets

* R

Number of compounds with multiple toxicity endpoints Number of compounds with multiple feature types

100000

10000 10000

Number of compounds

Number of compounds

5101 (10,20] (20,601 (60, 100] (100, 140] (140, 180] (180, 240
Number of endpoints (abels)

5100 (10,15] (15,20] (20.25] (25.30] (30,35 (25.38]
Number of features

1.Number of compounds for toxicity categories

The number of compounds under all toxicity categories is displayed in the form of a pie chart. Hover the

mouse to view the number and proportion of compounds under this category.

2. Number of endpoints for toxicity categories

The number of endpoints under each toxicity category is displayed in the form of a bar chart. Hover the

mouse to view the number of endpoints under this category.

3. Number of compounds for feature spaces

The number of compounds under all feature spaces is displayed in the form of a pie chart. Hover the

mouse to view the number and proportion of compounds under this space.
4. Number of types for feature spaces

The number of feature types under each feature space is displayed in the form of a bar chart. Hover the

mouse to view the number of types under this feature space.
5. Number of compounds with multiple toxicity endpoints

For a compound, TOXRIC provides toxicity values across multiple endpoints. The number of compounds

with multiple endpoint values is presented as a bar chart. Hover the mouse to view the number of
compounds.

For example, the first bar indicates that 97,304 compounds have 0-5 endpoints values.

13



Number of compounds with multiple toxicity endpoints
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6. Number of compounds with multiple features

For a compound, TOXRIC provides multiple features types. The number of compounds with multiple

feature types is presented as a bar chart. Hover the mouse to view the number of compounds.

For example, the first bar indicates that 603 compounds have 0-5 feature types.

Number of compounds with multiple feature types
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Download required dataset.

1.Download the toxicity endpoint sub-dataset

Select a toxicity category and an endpoint dataset of interest. Click the Detail button to view the detailed

information of this dataset. Click the Download button to download the dataset in .csv format.
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Search Benchmark & Representation Statistics Download Contribute Contact & About

Select a dataset Toxicity Category n
Toxicity Datasets
Toxic Effect Category Descriptions Number of compounds Sources Operation
Acute Toxicity

This file contain the data from the Carcinogenic Potency

Database (CPDB) summary tables (CPDBAS, version 5d)

Mutagenicity Carcinogenicity which is a unique and standardized resource of long-term 1021 Scientific Literature

Developmental and animal carcinogenesis study results on more than 1500
Reproductive Toxicity

chemical substances.
Target Organ Toxicology

It should be noted that in Acute Toxicity and Ecotoxicity datasets, two types of endpoint data, the values

with (mg/kg) or (mg/L) units and the dimensionless values, are provided to download.

=4 TOXRIC Home DataCollectionv  Search  Benchmark & Represontaion  Statistics  Download  Contribute  Contact & About

Select a dataset Toxicity Category n
Toxicity Datasets
Category Descriptions Number of compounds Sources Operation
Toxic Effect
Acute Toxicity
mouse_intraperitone This file contains the Lethal Dose Fifty (LD50) values for
35299 Scientific Literature B|% +
Carcinogenicity al_LD50 mice via the intraperitoneal route.
Mutagenicity
Developmental and mammal (species
Reproductive Toxicity B _ This file contains the Lethal Dose Fifty (LD50) values for R
unspecified)_intraperi 537 Scientific Literature E P v
Target Organ Toxicology LA mammals (species unspecified) via the intraperitoneal route

Applied Toxicology

2.Download the feature type sub-dataset

Select a feature space and a feature type dataset of interest. Click the Detail button to view the detailed

information of this dataset. Click the Download button to download the dataset in .csv format.

=4 TOXRIC Home DataCollectonv  Search  Benchmark & Representaton  Staisics  Download  Contribute  Contact & About

Select a dataset Feature Datasets n
Toxicity Datasets
Toxie Effect Category Descriptions Number of compounds Sources Operation

Acute Toxicity

ECFP2 is a 2048-length bits vector, which represent the
Carcinogenicity neighbor hood environment of each atom using the extended

ECFP2 110000 Rdkit L

Mutagenicity connectivity fingerprint encoding a circular substructure of
Developmental and diameter 2 bonds. An individual bit has no definite meaning.

Reproductive Toxicity

Target Organ Toxicolog
o 9 % ECFP4 is a 2048-length bits vector, which represent the

Applied Toxicology neighbor hood environment of each atom using the extended

Other Toxicology Forrs nnectivity fingerprint encodiny roular substructure of | okt | *
Datasets connectivity gerp encoding a circular substructure of
diameter 4 bonds. An individual bit has no definite meaning.
Feature Datasets
Molecular Fingerprint ECFP6 is a 2048-length bits vectorwhich represent the
Category neighbor hood environment of each atom using the extended
ECFP6 110001 Rakit B ¢
Target connectivity fingerprint encoding a circular substructure of
Transcriptome Profile diameter 6 bonds. An individual bit has no definite meaning.

Example application for toxicity prediction

This section describes how to use TOXRIC for toxicity prediction using the mouse_intraperitoneal_LD50

sub-dataset (Acute Toxicity) as an example.

1. Browse the Data Collection->Toxicity Category page. Select a toxicity category (Acute Toxicity). Select

an endpoint dataset as the sample set.
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Home Data Collection Search Benchmark & Representation Statistics Download

Toxicity Category Toxicity Category
Toxic Effect

@ Srcpn pwsn

Carcinogenicity mouse_intraperitoneal LD5  This file contains the Lethal Dose Fifty (LD50) values

) 35299 Scientific Literature @
Mutagenicity 0 for mice via the intraperitoneal route.

Developmental and

Number of compounds Sources Details

Reproductive Toxicity mammal (species  This file contains the Lethal Dose Fifty (LD50) values
Target Organ Toxicology unspecified)_intraperitoneal  for mammals  (species unspecified) via the 537 Scientific Literature B
_LD50 intraperitoneal route.
Hepatotoxicity
Cardiotoxicity guinea This file contains the Lethal Dose Fifty (LDS0) values 57 Seientifc Literat a
cientific Literature
pig_intraperitoneal_LD50 for guinea pigs via the intraperitoneal route.
Respiratory Toxicity
End Di ti This file contains the Lethal Dose Fifty (LD50) values
ndocrine Disruption rat_intraperitoneal_LD50 v ( ) 4798 Scientific Literature =]
for rats via the intraperitoneal route.
Irritation and Corrosion
Applied Toxicology This file contains the Lethal Dose Fifty (LD50) values
rabbit_intraperitoneal_LD50 13 Scientific Literature E
for rabbits via the intraperitoneal route.
Ecotoxicity

2. On Download page, download this endpoint sub-dataset as the label data.

Home Data Collection v Search Benchmark & Representation

Select a dataset Toxicity Category n
Toxicity Datasets
Toxic Effect Category Descriptions Number of compounds Sources Operation
@ Acute Toxicity
mouse_intraperitone  This file contains the Lethal Dose Fifty (LD50) values for mice .
35299 Scientific Literature
Carcinogenicity al_LD50 via the intraperitoneal route.
Mutagenicity
Developmental and mammall  (species
Reproductive Toxicity This file contains the Lethal Dose Fifty (LD50) values for
unspecified)_intrape 537 Scientific Literature B ¢
Target Organ Toxicology mammals (species unspecified) via the intraperitoneal route.
ritoneal_LD50
Applied Toxicology
Other Toxicols
Datasets v guinea
This file contains the Lethal Dose Fifty (LD50) values for
pig_intraperitoneal 237 Scientific Literature B ¢
Feature Datasets 1050 guinea pigs via the intraperitoneal route
Molecular Fingerprint
Category rat_intraperitoneal_L  This file contains the Lethal Dose Fifty (LD50) values for rats
4798 Scientific Literature B *
Target D50 via the intraperitoneal route.

Transcriptome Profile

3. On the Benchmark&Representation page, view the benchmarks of feature types on this endpoint. It

is found that the MACCS molecular fingerprint achieved the best performance.
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ta Collection v Search 0 Statistics wnload Contribute Contact & About

~ Acute Toxicity Visualization of Benchmarks and Molecular Representations
@ @8 ECFP2 Fingerprint (MF) 9 ECFP4 Fingerprint (MF) ECFP6 Fingerprint (MF) 8 MACCS Fingerprint (MF)
Benchmarks for @ Morgan Fingerprint (MF) @8 Pubchem Fingerprint (MF) Rdkit2D descriptor (MF) @B Target
Algorithms
aor @ LINCS L1000 (TP) @8 Open TG-GATES (TP) @8 DrugMatrix (TP) @8 2D fingerprints (CC)
* Garcinogenicity 8 3D fingerprints (CC) Scaffolds (CC) 8 Structural keys (CC) 8 Physicochemical parameters (CC)
* Mutagenicity 88 Mechanisms of action (CC) @ Metabolic genes (CC) 8 Crystals (CC) Binding (CC)
, Developmental and
Reproductive Toxicity HTS bioassays (CC) @8 Small-molecule roles (CC) @9 Small molecule pathways (CC) Signaling pathways (CC)
» Hepatotoxicity Biological processes (CC) 9 Gene expression (CC) @8 Interactome (CC) @8 Cancer cell lines (CC)
» Cardiotoxicity @ Chemical genetics (CC) Morphology (CC) (0 Cell bioassays (CC) Therapeutic areas (CC)
+ Respiratory Toxicity 9 Indications (CC) @ Side effects (CC) @8 Diseases (CC) 9 Drug-drug interactions (CC)
» Endocrine Disruption Note: MF: Molecular Fingerprint; TP: Transcriptome Profile; CC: Chemical Checker Descriptor
» Irritation and Corrosion mouse_intraperitoneal _LD50
» Ecotoxicity T
» Clinical Toxicity
» ToxCast&Tox21 Assay
» CYP450 2
14
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4 Click the bar of MACCS molecular fingerprint and enter the Download page. Then, the MACCS

fingerprint sub-dataset can be downloaded as the input feature.

Home Data Collection v Search Benchmark & Representation Statistics

Select a dataset Feature Datasets MACCS Fingerprint n

false
Toxicity Datasets

Toxic Effect

Category Descriptions Number of compounds Sources Operation
Acute Toxicity
Carcinogenicity MACCS is a 168-length bits vector,which is substructure key-
based fingerprints representing the presence of certain
Mutagenicity MACCS e o N o 110000 Rakit =]
Developmental and substructures or fragments from a given list of structural keys
Reproductive Toxicity in the compound

Target Organ Toxicology

Applied Toxicology ALL 1 items < n > | 10ipage Goto| 1

Other Toxicology
Datasets

Now, The input and output datasets are ready for toxicity prediction.

5. On the Benchmark&Representation page, view the benchmarks of algorithms on this endpoint.

17



Home Data Collection v Search Statistics Download Contribute Contact & About

~ Acute Toxicity Visualization of Benchmarks and Molecular Representations
Benchmarks for Feature Acute Toxicity
Types

R2 metric

@ Benchmarks for
Algorithms

» Carcinogenicity

- xGB - RF
» Mutagenicity 124 SVM @8 ONN

Developmental and
Reproductive Toxicity

» Hepatotoxicity
» Cardiotoxicity

» Respiratory Toxicity

Endocrine Disruption

Irritation and Corrosion

Ecotoxicity

» Clinical Toxicity

ToxCast&Tox21 Assay
» CYP450

mammal (speci

d)_intraperit
ofieal 1050

It is found that the RF algorithm achieved the best performance.

Therefore, in this dataset, RF can be considered as the baseline for the development of new ML

algorithms.
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