QMREF Title: Steroidogenesis (OBERON)
1.QSAR identifier

VEGA Steroidogenesis (OBERON)
1.1.QSAR identifier (title):

Steroidogenesis perturbation Model version 1.0.0

1.2.0ther related models:
1.3.Software coding the model:

Steroidogenesis perturbation Model version 1.0.0

The model is based on the OECD 456 data and provides a qualitative evaluation of steroidogenesis
inhibition.

https://www.vegahub.eu

2.1.Date of QMRF:
04/12/2024

2.2.QMRF author(s) and contact details:
Marco Marzo IRCCS - Istituto di Ricerche Farmacologiche Mario Negri
marco.marzo@marionegri.it

2.3.Date of QMRF update(s):

2.4.QMRF update(s):

2.5.Model developer(s) and contact details:

[1] Marco Marzo

Marco.marzo@marionegri.it

2.6.Date of model development and/or publication:

08/09/2024

2.7.Reference(s) to main scientific papers and/or software package:
2.8.Availability of information about the model:

Freely available through the VEGA web site together with a file describing the models.

2.9.Availability of another QMRF for exactly the same model:
Other QMREF for this model are not available

3.Defining the endpoint - OECD Principle 1

3.1.Species:
human
3.2.Endpoint:

High-Throughput Screening of Chemical Effects on Steroidogenesis Using H295R Human Adrenocortical
Carcinoma Cells.

3.3.Comment on endpoint:
Steroidogenesis inhibition in human cells follow the OECD guideline 456.
3.4.Endpoint units:

The model provides a qualitative prediction for steroidogenesis following the OECD guideline 456.


https://www.vegahub.eu/
mailto:marco.marzo@marionegri.it

3.5.Dependent variable:
The model is a kNN using Tanimoto distance. The neighbours of kNN are 2, in case of discordance of similar
compounds the inhibitor is chosen.

3.6.Experimental protocol:
OECD 456 Test. H295R Steroidogenesis Assay

3.7.Endpoint data quality and variability:
Raw data are taken from literature (Karmaus 2016) and manually analyzed.

Karmaus 2016. Karmaus, AL., Toole, CM., Filer, DL., Lewis, KC. And Martin, MT. High-Throughput
Screening of Chemical Effects on Steroidogenesis Using H295R Human Adrenocortical Carcinoma Cells.
Toxicol. Sci, 150(2), 2016, 323-332. doi: 10.1093/toxsci/kfw002

4.Defining the algorithm - OECD Principle 2
4.1.Type of model:
kNN on 2 neighbours

4.2 Explicit algorithm:

4.3.Descriptors in the model:

4.4.Descriptor selection:

4.5.Algorithm and descriptor generation:

4.6.Software name and version for descriptor generation:
4.7.Chemicals/Descriptors ratio:

5.Defining the applicability domain - OECD Principle 3
5.1.Description of the applicability domain of the model:

5.2.Method used to assess the applicability domain:

The Applicability Domain of the model is defined by considering several parameters as described below:

1. Similar molecules with known experimental value. This index takes into account how similar are the first
two most similar compounds found. Values near 1 mean that the predicted compound is well represented in
the dataset used to build the model, otherwise the prediction could be an extrapolation. Defined intervals are:
1 >=index > 0.75 strongly similar compounds with known experimental value in the training set have been
found, 0.75 >= index > 0.65 only moderately similar compounds with known experimental value in the
training set have been found, index <= 0.65 no similar compounds with known experimental value in the
training set have been found.

2. Accuracy (average error) of prediction for similar molecules. This index takes into account the error in
prediction for the two most similar compounds found. Values near 0 mean that the predicted compounds falls
in an area of the model's space where the model gives reliable predictions, otherwise the greater is the
value, the worse the model behaves. Defined intervals are: index < 0.7 accuracy of prediction for similar
molecules found in the training set is good, 0.7 <= index <= 1 accuracy of prediction for similar molecules
found in the training set is not optimal, index > 1 accuracy of prediction for similar molecules found in the
training set is not adequate.

3. Concordance with similar molecules (average difference between target compound prediction and
experimental values of similar molecules). This index takes into account the difference between the
predicted value and the experimental values of the two most similar compounds. Values near 0 mean that
the prediction made agrees with the experimental values found in the model's space, thus the prediction is
reliable. Defined intervals are: index < 0.7 similar molecules found in the training set have experimental
values that agree with the target compound predicted value, 0.7 <= index <= 1 similar molecules found in the
training set have experimental values that slightly disagree with the target compound predicted value, index
> 1 similar molecules found in the training set have experimental values that completely disagree with the
target compound predicted value.

4. Maximum error of prediction among similar molecules. This index takes into account the maximum error in
prediction among the two most similar compounds. Values near 0 means that the predicted compounds falls
in an area of the model's space where the model gives reliable predictions without any outlier value. Defined
intervals are: index < 0.7 the maximum error in prediction of similar molecules found in the training set



has a low value, considering the experimental variability, 0.7 <= index < 1 the maximum error in prediction of
similar molecules found in the training set has a moderate value, considering the experimental variability,
index >= 1 the maximum error in prediction of similar molecules found in the training set has a high value,
considering the experimental variability.

5. Atom Centered Fragments similarity check. This index takes into account the presence of one or more
fragments that aren't found in the training set, or that are rare fragments. First order atom centered
fragments from all molecules in the training set are calculated, then compared with the first order atom
centered fragments from the predicted compound; then the index is calculated as following: a first index
RARE takes into account rare fragments (those who occur less than three times in the training set), having
value of 1 if no such fragments are found, 0.85 if up to 2 fragments are found, 0.7 if more than 2 fragments
are found; a second index NOTFOUND takes into account not found fragments, having value of 1 if no such
fragments are found, 0.6 if a fragments is found, 0.4 if more than 1 fragment is found. Then, the final index is
given as the product RARE * NOTFOUND. Defined intervals are: index = 1 all atom centered fragment of the
compound have been found in the compounds of the training set, 1 > index >= 0.7 some atom centered
fragment of the compound have not been found in the compounds of the training set or are rare fragments,
index < 0.7 a prominent number of atom centered fragments of the compound have not been found in the
compounds of the training set or are rare fragments.

6. Model descriptors range check. This index checks if the descriptors calculated for the predicted compound
are inside the range of descriptors of the training and test set. The index has value 1 if all descriptors are
inside the range, 0 if at least one descriptor is out of the range. Defined intervals are: index = True
descriptors for this compound have values inside the descriptor range of the compounds of the training set,
index = False descriptors for this compound have values outside the descriptor range of the compounds of
the training set

7. Global AD Index. The final global index takes into account all the previous indices, in order to give a
general global assessment on the applicability domain for the predicted compound. Defined intervals are:

1 >=index > 0.8 predicted substance is into the Applicability Domain of the model, 0.8 => index > 0.65
predicted substance could be out of the Applicability Domain of the model, index <= 0.65 predicted
substance is out of theApplicability Domain of the model.

5.3.Software name and version for applicability domain assessment:

5.4.Limits of applicability:

The model was built only for organic chemicals. The user should verify the ADI.
6.Internal validation - OECD Principle 4

6.1.Availability of the training set:

No

6.2.Available information for the training set:

CAS RN: No

Chemical Name: No

Smiles: Yes

Formula: No

INChI: No

MOL file: No

6.3.Data for each descriptor variable for the training set:

6.4.Data for the dependent variable for the training set:
6.5.0ther information about the training set:
6.6.Pre-processing of data before modelling:

All the chemical structures were manually checked deleting doubtful compounds, mixture, inorganic
compounds and tautomers.

6.7.Statistics for goodness-of-fit:

TS

Balanced accuracy 0.89
MCC 0.73

CS

Balanced accuracy 0.64
MCC 0.27



6.8.Robustness - Statistics obtained by leave-one-out cross-validation:
6.9.Robustness - Statistics obtained by leave-many-out cross-validation:
6.10.Robustness - Statistics obtained by Y-scrambling:

6.11.Robustness - Statistics obtained by bootstrap:

6.12.Robustness - Statistics obtained by other methods:

7.External validation - OECD Principle 4

7.1.Availability of the external validation set:

no

7.2.Available information for the external validation set:
CAS RN: no

Chemical Name: No

Smiles: Yes

Formula: No

INChI: No

MOL file: No

7.3.Data for each descriptor variable for the external validation set:

7.4.Data for the dependent variable for the external validation set:

7.5.0ther information about the external validation set:

7.6.Experimental design of test set:

The dataset were randomly split into training, calibration and test set with respectively the 74%, 13% and the
13% of the compounds.

7.7.Predictivity - Statistics obtained by external validation:

VS

Balanced accuracy 0.67

MCC 0.33

7.8.Predictivity - Assessment of the external validation set:

7.9.Comments on the external validation of the model:

8.Providing a mechanistic interpretation - OECD Principle 5

8.1.Mechanistic basis of the model:

NA

8.2.A priori or a posteriori mechanistic interpretation:

8.3.0ther information about the mechanistic interpretation:

9.Miscellaneous information

9.1.Comments:

9.2.Bibliography:

Karmaus 2016. Karmaus, AL., Toole, CM., Filer, DL., Lewis, KC. And Martin, MT. High-Throughput
Screening of Chemical Effects on Steroidogenesis Using H295R Human Adrenocortical Carcinoma Cells.

Toxicol. Sci, 150(2), 2016, 323-332. doi: 10.1093/toxsci/kfw002

9.3.Supporting information:
Training set(s)



Test set(s)

Supporting information

10.Summary (JRC QSAR Model Database)
10.1.QMRF number:

To be entered by JRC

10.2.Publication date:

To be entered by JRC

10.3.Keywords:

To be entered by JRC

10.4.Comments:

To be entered by JRC



