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THE PROJECT

Sept 2018 - June 2023

Evaluate the potential impact of CS in the 

EU by exp + in silico

A big network of systems offering non-

testing methods (NTM) useful both for 

authorities and industries.



Results

The network offers more than 450 in silico tools

42 new in silico models

A new tool for grouping

Updated version of read-across tools, freely available and user-
friendly 

New strategy integrating the results of read-across and in silico
models (weight-of-evidence).
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Upgrading of VEGA (QSAR), 
ToxRead (read-across) and 
ToxWeight (weight-of-evidence)  
softwares.

Developing of a web-based 
gateway to guide users to 
integrate data from VEGA, 
OCHEM, AMBIT and Danish 
(Q)SAR, Database.

3. Integrated 
system

A wide range of strategies, 
including the website, 

workshops and training  will be 
adopted. 

6. Communication and 
dissemination

2. Upgrading existing 
softwareExtraction and evaluation of 

registered substances data from 
AMBIT and of literature data 
from OCHEM

1. Extraction and evaluation 
of data

Evaluation of the suitability 
of computational tools for 

modelling REACH endpoints.

4. Case
studies

Improved access, 
compliance with 
IUCLID scheme of 
NTMs. Socio-
economic impact 
evaluation.

5. Evaluation of project 
impact 

PROJECT ACTIVITIES



https://www.vegahub.eu/

http://qsar.food.dtu.dk/

The network is composed of VEGA, the 

Danish (Q)SAR Database, OCHEM for the 

in-silico models, and for the read across 

workflow and data from the registered 

substances, of ToxRead and AMBIT.

https://ochem.eu/home/show.do

http://cefic-lri.org/toolbox/ambit/)
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THE TOOLS

https://ochem.eu/home/show.do


Reproducible read-across evaluation

for 25 endpoints showing

similar compounds

and

SAs in common

between chemicals.

110 (Q)SAR freely available models for 

regulatory purposes.

Different areas:

-Human toxicity

-Eco-toxicity

-Environmental

-Physico-chemical

-Toxicokinetics

VEGA

TOXREAD 7

THE TOOLS



https://www.vegahub.eu/

http://qsar.food.dtu.dk/

DQ DATABASE

Estimates for more than 650,000 

substances obtained with more 

than 200 (Q)SARs from free and 

commercial platforms. 

DQ MODELS

New portal to access some of the 

models of the database directly, 

also for new substances.

Downloadable QPRF report is 

generated.
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THE TOOLS



https://ochem.eu/home/show.do

The OCHEM 

package offers a 

database of 

molecules and 

their ADMET 

properties. 
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OCHEM contains 

more than 1 million 

experimental records 

for about 499 

properties collected 

from 12428 sources

THE TOOLS

https://ochem.eu/home/show.do


http://cefic-lri.org/toolbox/ambit/)

The AMBIT system consists of a 

database including more than 

450.000 chemical structures and 

REACH data on 14.570 

substances
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THE TOOLS



The GATEWAY

https://www.life-concertreach.eu/results/



The GATEWAY

https://www.life-concertreach.eu/results/



1) REACH ENDPOINTS

According to their needs, the user can filter the models by the 

endpoints list, as in the REACH regulation.

The main categories are: 

7. PHYSICOCHEMICAL PROPERTIES

8. TOXICOLOGICAL INFORMATION

9. ECOTOXICOLOGICAL INFORMATION

2) SELECTION OF THE SUITABLE MODEL

The GATEWAY

https://www.life-concertreach.eu/results/



2) SELECTION OF THE SUITABLE MODEL

https://www.life-concertreach.eu/
3) PREDICTING

The GATEWAY

The user can look at the 

whole list or they can select 

only those models 

belonging to a specific 

platform.

3) PREDICTING

Once selected the model of 

interest, click on the link 

present in the “model” 

column; you will be redirected 

to the access page of the 

models. 



3) PREDICTING

Once selected the model of interest, click on the link present in the “model” column; you will 

be redirected to the access page of the models. 

Each platform works differently

https://www.life-concertreach.eu/results/



4) INTERPRETATION OF THE RESULTS

The user can consult all the available documentation of the in silico

tools in the dedicated section.

https://www.sciencedirect.com/science/article/pii/S0160412019312681?via%3Dihub

https://www.life-concertreach.eu/results/



OUTPUTS 

INTERPRETATION

▪ Checking the availability 

of the tools for the 

endpoint in the gateway

▪ Running the models

3,4-Dihydroxybenzaldehyde

O=Cc1ccc(O)c(O)c1

Genetic toxicity in vitro. 

Ames test

Target molecule

Tools

Assessment



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway
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Currently 23 Models from VEGA, 

Danish (Q)SAR Database and 

OCHEM

(Statistical&knwoledge-based)

1 module of ToxRead

(read-across)

1 dataset of AMBIT

Direct link to the documentation:

QMRF, papers or guides



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway

19

VEGA

4 individual models + 1 consensus

• CAESAR - Hybrid model (statistical + 

knowledge-based)

• KNN-Read-Across - read-across

model

• ISS - knowledge-based structural 

alerts (Benigni-Bossa rule-base)

• SarPy-IRFMN - statistical structural 

alerts



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway
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ToxRead - 1 module

Dataset = 6060 substances and their 

public data

4 different rulesets:

• ISS (knowledge-based structural 

alerts)

• SARpy (statistical structural alerts)

• CSR4 (statistical structural alerts)

• IRFMN (knowledge-based structural 

alerts)



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway
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Danish (Q)SAR Database 

15 statistical models and 2 knowledge-

based alert profilers 

• Bacterial reverse mutation test (Ames test in S. 

typhimurium in vitro)

• Direct acting Ames mutagens (without S9) 

• Base pair Ames mutagens 

• Frame shift Ames mutagens 

• Potent Ames mutagens, reversions ≥ 10 times 

controls 

3 models for each endpoint +

Battery model

Combining the 3 outcomes

Profilers (OECD QSAR Toolbox V.4.2)

• DNA alerts for AMES by OASIS, alerts in parent 

only 

• In vitro mutagenicity (Ames test) alerts by ISS, 

alerts in parent only



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway
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OCHEM 

1 statistical model & ToxAlert match

AMBIT

1 dataset



Models for in vitro gene mutation in bacteria
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How to select the appropriate model(s) for my substance?

A priori selection is generally not possible

• However, experience in using the models might suggest which could give more reliable results for certain types of 

substances (e.g., industrial chemicals, active substances, etc.)

• Information on compliance of the target molecule with the applicability domain of the model

• Comparison with similar molecules with available experimental results

• It is generally required to use multiple and different models for evaluating the same endpoint 

Expert analysis of the results and supporting information is needed

The Gateway makes all those requirements available



01
Running VEGA models & ToxRead

module and results analysis

02
Using Danish (Q)SAR Database 

and results analysis

03

04

TABLE OF 

CONTENTS
Running OCHEM model & 

ToxAlerts and results analysis

Using AMBIT database and results 

analysis
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2. Added molecules are listed and 2D 

structure can be visualized

1. Add molecule(s) using SMILES notation

3. Select the model(s)

VEGA: running predictions
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Full PDF reports:

• prediction(s) results

• applicability domain

• experimental data of the 

target (if any)

• most similar substances

• other supporting info (if 

any)

Simplified text reports

(useful for excel import)

4. Tick the layout(s) and choose 

the destination folder(s) for saving 

the report(s)5. Click on «Predict»

VEGA: running predictions



VEGA: running predictions
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VEGA: result analysis

• Stars for 

reliability from 1 

(low) to 3 (high)

• Summary of the 

evaluation

The reliability of the prediction is based on an automated check of the 

molecule compliance with the applicability domain of the model.
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VEGA: result analysis

Applicability Domain Index (ADI) ranges from 0 (not in AD) to 1 (in AD)

The ADI is calculated based on other indices, each one taking into 

account a particular issue of the applicability domain (AD)

Number of considered similar molecules and number 

and type of indexes are model dependent
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VEGA: example of the automated AD/reliability evaluation 

All the SCs are TN

All EXPs=prediction
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VEGA: result analysis
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VEGA: example of the automated AD/reliability evaluation 

All the SCs are TN

All EXPs≠prediction
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VEGA: example of the automated AD/reliability evaluation 

• Lower similarity

• Other SAs not 

present in the target



01
Running VEGA models & ToxRead

module and results analysis

02
Using Danish (Q)SAR Database 

and results analysis

03

04

TABLE OF 

CONTENTS
Running OCHEM model & 

ToxAlerts and results analysis

Using AMBIT database and results 

analysis
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TOXREAD: running read-across

Dataset = 6060 substances 

and their public data

4 different rulesets:

• ISS (46, 100% P)

• SARpy (205, 55% P)

• CSR4 (238, 41% P)

• IRFMN (282, 57% P)









01
Running VEGA models & ToxRead

module and results analysis

02
Using Danish (Q)SAR Database 

and results analysis

03

04

TABLE OF 

CONTENTS
Running OCHEM model & 

ToxAlerts and results analysis

Using AMBIT database and results 

analysis
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Danish (Q)SAR Database: introduction

Danish (Q)SAR Database can 

be searched for molecules, 

based on available 

experimental data, (Q)SAR 

predictions, structural alerts, 

etc., for the endpoint of interest

❖ The results of the QSAR 

predictions

❖ Identification of similar 

molecules

❖ Stepwise approach 

02



Danish (Q)SAR Database: gathering (Q)SAR results
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1. Input by structure
2. Import

5. Search the database for 

the target molecule

3. Paste SMILES

4. Confirm SMILES
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4. Summary of the search 

performed

5. For each identified molecule, the 

(Q)SAR report can be downloaded in 

.rtf format

Danish (Q)SAR Database: gathering (Q)SAR results



Danish (Q)SAR Database: results for in vitro gene mutation in bacteria

44

Within LIFE CONCERT REACH, results from the four VEGA models 

and the Consensus model have been integrated

Structural alerts identified by two endpoint-specific profilers present in the 

OECD QSAR Toolbox

The target molecule was evaluated as compliant with AD except for 

SciQSAR model.

The other four models should not be considered.



Danish (Q)SAR Database: identification of similar molecules
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Danish (Q)SAR Database: identification of similar molecules

By clicking on +  it is 

possible to add info about 

exp/pred



Danish (Q)SAR Database: identification of similar molecules

The generated overview can be 

used to prepare a statement for 

supporting the reliability of the 

(Q)SAR prediction for the target 

molecule.
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• Stepwise approach

• Danish (Q)SAR Database can be searched for molecules, based on

available experimental data, (Q)SAR predictions, structural alerts,

etc., for the endpoint of interest

• For each query, a list of molecules is retrieved

• The lists can be merged, using logical operators such as AND or OR

Danish (Q)SAR Database: identification of similar molecules
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Danish (Q)SAR Database: identification of similar molecules

1: The target molecule (3,4-Dihydroxybenzaldehyde)- SMILES

2: All molecules from the database, experimentally positive for Ames test

3: All molecules from the database, experimentally negative for Ames test

4 to 5: All molecules with no alerts for DNA alerts for AMES by OASIS profiler and at least one alert for In 

vitro mutagenicity (Ames test) alerts by ISS.

6: Target + experimentally positive + experimentally negative (1, 2 and 3 combined with OR)

7: Subset of 6, including molecules with info about alerts for the 2 relevant profilers (6, 4 and 5 

combined with AND)

The query from 2 to 5 is performed in the “Human Health” section



Danish (Q)SAR Database: identification of similar molecules



Danish (Q)SAR Database: identification of similar molecules
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Danish (Q)SAR Database: running predictions

Genotoxicity/Cancer

Ames test

Leadscope model 



Danish (Q)SAR Database: running predictions
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Danish (Q)SAR Database: running QSAR model

1. Select the model from the list of endpoints

2. Draw the molecule/paste the SMILES

3. Click predict

The target chemical is predicted as Positive or Negative with 

respect to the Ames endpoint based on the probability

associated with the prediction generated by a partial logistic 

regression (PLR) model. In this case, the model returns a 

probability of 0.05995, leading to a negative prediction.



56

Danish (Q)SAR Database: running QSAR model



01
Running VEGA models & ToxRead

module and results analysis

02
Using Danish (Q)SAR Database 

and results analysis

03

04

TABLE OF 

CONTENTS
Running OCHEM model & 

ToxAlerts and results analysis

Using AMBIT database and results 

analysis



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway
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OCHEM 

1 statistical model & ToxAlert match

1. Search for the 

model by property 



OCHEM: running model & ToxAlerts

2. Stats and info about AD

3. Paste the SMILES



5. Export result: excel, CSV or 

SDF

4.Online result

SMILES CASRN EXTERNALIDN NAME ARTICLEIDPUBMEDIDPAGE TABLE ERROR

AMES {predicted by 

ochem.eu/model/1}

Numeric 

prediction for 

AMES 

{predicted by 

ochem.eu/model

/1}

PROB-

STD{AMES 

by Ames 

levenberg}

ASNN-

STDEV{AME

S by Ames 

levenberg}

CLASS-

LAG{AMES 

by Ames 

levenberg}

ASNN-

CORREL{A

MES by 

Ames 

levenberg}

Estimated 

accuracy{AM

ES predicted 

by Ames 

levenberg}

APPLICABIL

ITY_DOMAI

N

OC1=CC=C(C=O)C=C1O - - - - inactive 0.2437 0.18 0.09 0.49 0.26 0.77 TRUE -

OCHEM: running model & ToxAlerts



117 ToxAlerts for Genotoxic carcinogenicity, 

mutagenicity

OCHEM: running model & ToxAlerts



Paste the SMILES



OCHEM: running model & ToxAlerts



01
Running VEGA models & ToxRead

module and results analysis

02
Using Danish (Q)SAR Database 

and results analysis

03

04

TABLE OF 

CONTENTS
Running OCHEM model & 

ToxAlerts and results analysis

Using AMBIT database and results 

analysis



Checking the availability of the tools for in vitro gene mutation in bacteria in the CONCERT 

REACH gateway

65

OCHEM 

1 statistical model & ToxAlert match

AMBIT

1 dataset



Using AMBIT database and results analysis



Using AMBIT database and results analysis



Using AMBIT database and results analysis

Five steps assessment

1. Assessment identifier

Automatic generation of the ID assessment



Using AMBIT database and results analysis

2. Collect structures, for the target as well as for the analogues and category members

Search for the target: CAS N, SMILES, drawing etc..

target



Using AMBIT database and results analysis

2. Collect structures, for the target as well as for the analogues and category members

target



Using AMBIT database and results analysis

target

3. Endpoint data used

A. Expand all the info about the 

chemicals and then select 

B. Select the endpoint of interest



Using AMBIT database and results analysis

target

3. Endpoint data used



Using AMBIT database and results analysis

target

4. Assessment details

1) Initial matrix: all the available info is listed

2) Working matrix: it is possible to add or 

eliminate data

3) Final matrix



Using AMBIT database and results analysis

target

5. Report



2-day workshop

Monday 19/06, full day

Workshop presentations

Tuesday 20/06, morning

Training sessions

https://www.life-concertreach.eu/final-workshop-19-and-20-june-2023/



Does anyone have any questions?

https://www.life-concertreach.eu/

THANKS

giuseppa.raitano@marionegri.it

Acknowledgment:

My colleagues, 

All the partners of the project, 

Rodolfo Gonella Diaza from Knoell



Target molecule 
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2. Added molecules are listed and 2D 

structure can be visualized

1. Add molecule(s) using SMILES notation

3. Select the model(s)

VEGA: running predictions
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Full PDF reports:

• prediction(s) results

• applicability domain

• experimental data of the 

target (if any)

• most similar substances

• other supporting info (if 

any)

Simplified text reports

(useful for excel import)

4. Tick the layout(s) and choose 

the destination folder(s) for saving 

the report(s)5. Click on «Predict»

VEGA: running predictions



Danish (Q)SAR Database: gathering (Q)SAR results
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1. Input by structure
2. Import

5. Search the database for 

the target molecule

3. Paste SMILES

4. Confirm SMILES
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6. Summary of the search 

performed

7. For each identified molecule, the 

(Q)SAR report can be downloaded in 

.rtf format

Danish (Q)SAR Database: gathering (Q)SAR results



Feedback from regulators & end-users (via workshops):

- Regulators recommend multiple systems.

▪ Within the 4 platforms are available several in silico models

- Difficulties: access, quality/choice, use, interpretation, integration

▪ Access. Which models? Commercial/public. We cover both

▪ Quality. Any tool possible, providing doc. We focus on 4 well-known systems

▪ Use. CONCERT improves the use and explanation

▪ Integration. CONCERT improves integration

The GATEWAY

Why it will be useful both for regulators and the industry 



• Website active for 5 years after the end of the project

• Selection of the endpoints for other regulations then REACH 

(cosmetics…)

• Continuous updating by adding new tools and platforms

The GATEWAY

Why it will be useful both for regulators and the industry 



in silico tool Prediction reliability

Mutagenicity (Ames test) CONSENSUS model-assessment NON-Mutagenic (Consensus score: 0.675) 0.675

Mutagenicity (Ames test) model (CAESAR) NON-Mutagenic (GOOD reliability) 0.96

Mutagenicity (Ames test) model (ISS) Mutagenic (LOW reliability) 0

Mutagenicity (Ames test) model (SarPy-IRFMN) Possible NON-Mutagenic (GOOD reliability) 0.96

Mutagenicity (Ames test) model (KNN-Read-Across) NON-Mutagenic (GOOD reliability) 0.965

Toxread NON-Mutagenic
Battery NEG_IN

CASE Ultra NEG_IN

Leadscope NEG_IN
aggiungere 
probability

SciQSAR NEG_OUT

OCHEM INACTIVE 0.77
OCHEM ToxAlerts Simple Aldehyde

AMBIT negative
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