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Statisticalquality of quantitative structureςactivity relationshipobtained by the optimal descriptorscalculatedwith simplified molecularinput line entry
systemfor toxicity towardsE. Colibacteria(-pLD50) of nanosizedoxidesare the following: n=7, r2=0.9908, s=0.053, F=539 (trainingset); and n=7, r2=0.8226,
s=0.241, F=23(test set).
Externalpredictabilityof the SMILES-basedmodelshasbeencheckedwith three randomsplitsinto trainingandtest set.

Nanoscienceandnanotechnologyare one of the fastestgrowingresearchand industrialareasin the 21st Century. Nanotechnologyhasgaineda greatdealof public interest due to
the needsandapplicationsof nanomaterialsin almostall areasof humanendeavorsincludingindustry,agriculture,business,medicineandpublichealth. Oneof the issuesthat have
to be addressedin the near future, before massivefabrication of nanomaterials, is their toxicity to humansand the environment. While there havebeen significantadvancesin
nanoscienceandnanotechnology,there havebeenconcernsthat the wide productionandutilizationof nanomaterialsis rapidlyovertakingefforts to evaluatetheir toxicity to humans
and the environment. To date, very few studieshavefocusedon the evaluationof the impactof nanomaterialson humanhealth. Thequantitativestructureςactivity relationships
(QSAR)havebeenindicatedasan efficient way to provideinformation on toxicity, asa screeningtool, and alsoasan alternativeway to experimentalstudies. Thereis an interest in
regulationsfor theseapproaches: in USAdecisionmakersuseQSARfor manydecades,andrecentlythe REACHlegislationpromotesthis approachalsoin Europe. Bacteriacanserve
asa goodindicatorof ecotoxicityof manychemicalcontaminantsdue to their important roles in biogeochemicalcyclingof elements. Amongthem, E. coli hasbeenusedasa biota
modelto test the toxicityof variousnanomaterials.

Themeasurementof toxicity towards E. Coli bacteriaof metal oxideslisted in Table1 has
beencarriedout in JacksonStateUniversity.
Optimaldescriptorshavebeencalculatedasthe following
DCW = äCW(SAk) (1)
where the SAk is a SMILESattribute, i.e., one symbol(e.g., ΨhΩΣΨҐΩΣΨ±ΩΣetc.) or two symbols
(e.g., Ψ!ƭΩΣΨ.ƛΩΣΨ/ǳΩΣetc.) in the SMILESnotation. Numbersof doublebondshavebeenused
asglobalSMILESattributes. TheyaredenotedasΨҐ001ΩandΨҐ002Ω. TheΨҐ001Ωis indicatorof
onedoublebond,theΨҐ002Ωis indicatorof two doublebonds.
Theavailablesetof 14 oxideshasbeenrandomlysplit into training(n=7) andtest (n=7) sets.
Threesplitshavebeenexamined(Table1).

Bythe Monte Carlooptimizationof correlationweightsof the aboveSMILESattributes [1-3]
one-variablemodelsfor the toxicity havebeenobtained(Table2). Statisticalquality of these
modelsis satisfactory(Table3). Thereis reproducibilityof statisticalcharacteristicsof these
modelsin three runsof the optimization. Firstrun of the Monte Carlooptimizationgavethe
following model:

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

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

Table4 containsthe correlationweightsfor the DCWcalculationwith Eq. 1

ÁTheSMILES-basedoptimal descriptorscanbe usedasa tool for prediction of
the toxicity nanosizedoxides.

ÁReproducingof statisticalquality of thesemodelstakesplace.
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