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Statistical quality of quantitative structure – activity relationship obtained by the optimal descriptors calculated with simplified molecular input line entry
system for toxicity towards E. Coli bacteria (-pLD50) of nanosized oxides are the following: n=7, r2=0.9908, s=0.053, F=539 (training set); and n=7, r2=0.8226,
s=0.241, F=23 (test set).
External predictability of the SMILES-based models has been checked with three random splits into training and test set.

Nanoscience and nanotechnology are one of the fastest growing research and industrial areas in the 21st Century. Nanotechnology has gained a great deal of public interest due to
the needs and applications of nanomaterials in almost all areas of human endeavors including industry, agriculture, business, medicine and public health. One of the issues that have
to be addressed in the near future, before massive fabrication of nanomaterials, is their toxicity to humans and the environment. While there have been significant advances in
nanoscience and nanotechnology, there have been concerns that the wide production and utilization of nanomaterials is rapidly overtaking efforts to evaluate their toxicity to humans
and the environment. To date, very few studies have focused on the evaluation of the impact of nanomaterials on human health. The quantitative structure – activity relationships
(QSAR) have been indicated as an efficient way to provide information on toxicity, as a screening tool, and also as an alternative way to experimental studies. There is an interest in
regulations for these approaches: in USA decision makers use QSAR for many decades, and recently the REACH legislation promotes this approach also in Europe. Bacteria can serve
as a good indicator of ecotoxicity of many chemical contaminants due to their important roles in biogeochemical cycling of elements. Among them, E. coli has been used as a biota
model to test the toxicity of various nanomaterials.

The measurement of toxicity towards E. Coli bacteria of metal oxides listed in Table 1 has
been carried out in Jackson State University.
Optimal descriptors have been calculated as the following
DCW =  CW(SAk) (1)
where the SAk is a SMILES attribute, i.e., one symbol (e.g., ‘O’, ‘=’, ‘V’, etc.) or two symbols
(e.g., ‘Al’, ‘Bi’, ‘Cu’, etc.) in the SMILES notation. Numbers of double bonds have been used
as global SMILES attributes. They are denoted as ‘=001’ and ‘=002’. The ‘=001’ is indicator of
one double bond, the ‘=002’ is indicator of two double bonds.
The available set of 14 oxides has been randomly split into training (n=7) and test (n=7) sets.
Three splits have been examined (Table 1).

By the Monte Carlo optimization of correlation weights of the above SMILES attributes [1-3]
one-variable models for the toxicity have been obtained (Table 2). Statistical quality of these
models is satisfactory (Table 3). There is reproducibility of statistical characteristics of these
models in three runs of the optimization. First run of the Monte Carlo optimization gave the
following model:

-pLD50 = 1.3231 (0.0305) + 0.2742 (0.0080) * DCW (2)

n=7, r2=0.9908, s=0.053, F=539 (training set);
n=7, r2=0.8226, s=0.241, F=23 (test set).

Table 4 contains the correlation weights for the DCW calculation with Eq. 1

 The SMILES-based optimal descriptors can be used as a tool for prediction of
the toxicity nanosized oxides.

 Reproducing of statistical quality of these models takes place.
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