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Introduction and Aims Results
« All schemes are publicly available and provide a transparent means of classifying single
 |In silico classification schemes are commonly applied to assist in grouping of chemicals up to large chemical inventories.
chemicals ahead of read-across and the application of quantitative structure- - The use of the classification schemes, most notably Verhaar and Russom, is well
activity relationships (QSARs). established for grouping (and read-across) and for allocation to QSARs.
* These tools, which can be considered to be in silico New Approach Methodologies  Fig 3 shows the classifications obtained by the four schemes for over 5,500 compounds:

(NAMs), assist greatly in data gap filling for regula.ltory and other PUrposes. . Classification rates varied: MechoA classified over 90% of compounds, Verhaar fewer
« A new scheme has been developed from the findings of Sapounidou et al. [1] and than 45%.

its implementation is described in detail by Firman et al. [2] and poster 1.02.P-

Mo014. Fig 1 shows the levels of detail captured in the new scheme. Only the Chemprop implementation of the Russom considers applicability domain

with only 13% of compounds in domain.
« As well as extending chemical coverage, the MechoA and Sapounidou schemes have
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Figure 3. Number of compounds within screening inventory either classified or unclassified, according to
Sapounidou, Verhaar, Russom and MechoA schemes.

Methods | - o |
 Fig 4 shows the classification to mechanistic domains of the 5,500 compounds:
Classification Schemes Evaluated - The Sapounidou scheme classifies more compounds as reactive, MechoA more as
e L _ specific.
Four classification schemes were evaluated: _ _ _ ,
« The Sapounidou scheme provides direct relation to the MIE.

 Verhaar et al. [3] implemented in the OECD QSAR Toolbox ver 4.4.1
« Russom et al. [4] implemented in Chemprop ver 7.1.0
« MechoA ver 2.2 [5,6] implemented in iSafeRat© Desktop ver 2.1.0 0.6

« Sapounidou et al. [1] implemented as described below Figure 4. Comparison
of domain-level
mechanistic
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knowledge (into a narcotic, reactive or Domain 3 Moo Th fcides h h ; cal) . q ted ficid
specific mode of action). Speifc Narcoss e pesticides have the most specifically-acting compounds, expected as pesticide

Mech. sub-groups: 14

MIEs were the basis of the specific domain.
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* Structural alerts were = captured  as — = The pharmaceuticals have the greatest number of unclassified compounds
SMARTS .strln_gs to cr_eate a pr_ofller. | Figure 2. General structure of the u"matchedl
 The profiler is publicly available In a KNIME Workflow implementation of the 0.6
KNIME Workflow [7], see Fig 2. Sapounidou et al. [1] scheme
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 In order to perform a meaningful comparison of classifications, the output from the I I I I I I
schemes was assigned to one of the following classifications (domains in Fig 1): 0 = =

: - : REACH DrugBank COSMOS Pharma Pesticides Botanicals
 Narcosis e.g. non-specific, reversible, Verhaar Classes 1 & 2

* Reactive e.g. non-specific (electrophilic) reactivity, Verhaar Class 3
« Specific e.qg. receptor-binding, Verhaar 4

 Non classified — compounds that could not be classified into one of the three classes COnCl USIONS
above

* In all screening activities, the following information was captured:

« Whether the compound was classification to a mechanism / mode or not (the latter
analogous to Verhaar Class 5)

« The general mechanistic domain e.g. Classes 1-4 in Verhaar / domain in Fig 1.

The Sapounidou et al. [1] classification scheme has been successfully implemented as
SMARTS strings into a KNIME workflow.

MechoA has the greatest coverage and classifies the greatest proportion of compounds
to a definitive mechanism of action.

The Sapounidou et al. scheme has more detail than other schemes for reactive
mechanisms; MechoA for specific mechanisms.

There is potential to combine and optimise the MechoA and Sapounidou et al. schemes.
Areas where more information is required in the classification schemes include:

« Specific modes of action of pharmaceuticals.

« Greater granularity and distinction of narcotic mechanisms of action.

 Endocrine disruption.
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