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 Read-across describes the method of filling a data gap whereby a chemical
with existing data values is used to make a prediction for a ‘similar’ chemical.
o Atarget chemical is a chemical which has a data gap that needs to be filled

l.e. the subject of the read-across.
« A source analogue is a chemical that has been identified as an appropriate

chemical for use in a read-across based on similarity to the target chemical
and existence of relevant data.

Source Target

chemical | chemical /\/\/ Acute AN
Property .f— o) | toXxicity? ~

® Reliable data

- Known to be Predicted to be
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Missing data harmful harmful
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L — GenRA - Introduction

GenRA (Generalized Read-Across) is a “local validity” approach predicting
toxicity as a similarity-weighted activity of source analogues based on
chemistry and/or bioactivity descriptors. (Shah et al, 2016)

Generalized version of Chemical-Biological Read-Across (CBRA) developed by
Low et al (2013)

Goal: to establish an objective performance baseline for read-across and
guantify the uncertainty in the predictions made.

Tested and compared chemical, bioactivity (hitcalls from ToxCast) descriptors
as well as a hybrid of the two.

Underlying data used was taken from ToxRefDB, a collection of repeated dose
toxicity study types e.g. chronic, multigeneration, developmental, subchronic
etc

Toxicity effects within those study types were recorded as binary outcomes
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Select chemical/biological fingerprint to
characterize target and source
analogues. The Jaccard similarity metric
IS used to quantify the pairwise similarity
Choose the number of source
analogues, k (where k = the number of
nearest neighbors)

Filter on the basis of in vivo toxicity data
for source analogues

Read-across prediction for target
chemical is the outcome of a similarity-
weighted activity calculation from the
nearest neighbors

Perform Receiver Operating
Characteristic (ROC) to identify the
threshold where the best performance is
produced for a given s and k.

Computational Toxicology

Jaccard similarity:
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Tabulation of high-
performing scores
(p<0.01)
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Wikipedia

2-Methoxyethanol, or methyl cellosolve, is an organic compound with formula C3H802 that is used mainly as a solvent. It is a clear, colorless liquid with an ether-
like odor. It is in a._Read more
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Data gap
analysis for
target and

source
analogues

Analogue Analogue

Decision

identification evaluation

context

Similarity context is Evaluate consistency and concordance

screening level structural characteristics of experimental data of the source
assessment of using chemical fingerprints Summary data coverage analogues across the endpoint or
hazard based on e.g. Morgan, forsion, for target and source between endpoints using the data
toxicity effects chemotypes substances matrix

from ToxRef

Uncertainty <: Read-across
assessment
Assess prediction and Similarity weighted

_ _ uncertainty using AUC and °Ve;°93 - many Yo one
Patlewicz et al, under review p value metrics read-across

Helman et al, in prep
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GenRA: Web Tool Development
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Data gap
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Frame 2+3

Filter by

Endpoint or
Analogues

Frame 4

Frame 4

Generate Data
Matrix

<: Run GenRA
Predictions

Frame 4
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‘NN By’ option determines fingerprint of
choice I.e. search for source analogues
on the basis of different chemical
fingerprints.

‘K’ option determines the number of
source analogues to search for

‘Sel by’ option subsets chemical space to
search for source analogues that have
certain types of data, by default in vivo
data.
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e ‘Min+’ and ‘Min-’ options control minimum number of pos and neg values in
displayed endpoints.

e ‘Sim wt’ option changes width of cells to scale of the similarity of the neighbor.

o ‘Export’ will export data matrix to CSV
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Run GenRA Predictions
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Provide user with flexibility to
deselect analogues or focus in on
specific toxicity effects or study
types of interest
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SEPA  Fyture Work: Physicochemical Similarity
" Context

« Searching on the basis of physicochemical information in addition to
structure can improve GenRA performance (Helman et al, 2018)

* Physicochemical information will be incorporated into the analogue
identification and evaluation steps of the workflow.

* The ‘Lipinski Rule of 5’ properties (LogP, MW, #HB donors, #HB
acceptors) were used in the analysis undertaken.

enter for_ 16




st e CUTUTE WOTK: Point of Departure Prediction

« Algorithm readily extendible to continuous data.

* Preliminary results appear promising for predicting acute oral rat
LD50 data.
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 GenRA s an objective algorithmic approach for generating read-across
predictions.

A web tool has been developed to front-end the GenRA workflow

 The web tool will be made available on NCCT’s CompTox dashboard soon.

National Center for
Computational Toxicology
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