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Increasing concern is shown by the scientific community, regulators, and the public, about endocrine-disrupting chemicals (EDCs) that are adversely affecting human and wildlife health through a
variety of mechanisms of toxicity. The potential activity as endocrine disruptors (EDs) of Brominated Flame Retardants (BFRs), has already been experimentally demonstrated and deserves particular
attention since the production and use of potential EDs will be strictly regulated through the authorization process of the REACH regulation. To overcome the problem of insufficient experimental data
necessary to complete the toxicological profile of these chemicals, the QSAR/QSPR approach can be applied to predict the missing information I'l. In this study QSAR classification models were
developed, according to the OECD principles, to predict endocrine disrupting potencies of BFRs.

“SCREENING™ DATA SET

i
Screening of 209 PBDEs HBB
243 BFRs 18 PBDE metabolites | HBCD
o= (OH- and CH,0-) DBDE
7 TBBPA analogs EBTPI
4 Bromo Phenols TBE

alternatives
to deca-BDE

MOLECULAR DESCRIPTORS

The chemical structures of BFRs were drawn using the Semi-empirical method AM1 in
the HYPERCHEM program (ver. 7.03 for Windows, 2002) and used as input files for
descriptors calculation. 701 molecular descriptors (0D; 1D; 2D; 3D) were computed

ENDPOINTS and CLASSES EXPERIMENTAL DATA SET [2-3]
Classification criteria according fo Hamers et al., 2006 . e [ A SSES=—=L PBDEs (fri-deca) | Data
available

Endpeints inactive active OH-PBDEs for

Dioxin (Ah) Receptor (DR) agonism TBBPA 29 BFRs

Dioxin (AR} R tor (DR) ant 3 TBBPA-DBDE

ioxin (Ah) Receptor (DR) antagonism m HBCD
Estrogen Receptor (ER) agonism 246-TBP
NO
Estrogen Receptor (ER) antagonism
9 i (ER) 9 N ED POTENCY The All Subset Selection method was applied for
Progesterone Receptor (PR) antagonism the selection of the best subset of variables.
Androgen Receptor (AR) antagonism
. (17 (27
T4-TTR competing potency NO LOW/MODERATE
E2SULT inhibiting potency ED POTENCY ED POTENCY

by the software DRAGON (ver. 5.5 for Windows, 2007).

2

models) by random selection (30%). Models were developed taking info account the OECD principles for QSAR validation for regulatory purposes 5.

from defining a general ranking based on their ED potency.
v The here proposed classification models are simple tools, with defined Applicability Domains,
which can be applied to screen BFRs in relation to their ED activity and, for identification of

safer alternatives. This is in agreement with requirements of REACH regulation (Title VII, Chapter

1, Article 57-f).
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* Internal and external validation: Sn (sensitivity), Sp (specificity), NER (non-error rate), NERy;. Sn= TP +EN Sp= IN+FP NER% = 1P £ 1N x100
* Applicability Domain (AD% for 243 BFRs) verified by descriptor’s range.
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