Exploring the QSARs for OH Tropospheric Degradation of VOCs

HEADASTER:
L iy

using freely available online descriptors

Partha Pratim Roy, Simona Kovarich, Ester Papa, Paola Gramatica

3D
SSURIOs

\A\‘g}\lb 1 7‘44,
gnt ©

Nq A

OSAR Research Unit in Environmental Chemistry and Ecotoxicology, Department of Structural and Functional Biology, University of Insubria, Varese (Italy)
E-mail: partha.roy @uninsubria.it, paola.gramatica@uninsubria.it

Introduction

Reactions with hydroxyl radical (-OH) is the most important pathway of day time removal of

organic pollutant in atmosphere.

Three central OECD principles (2, 4 and 5) for QSAR (OH degradation) model validation is
highlighted in this study with special emphasis specially model reproducibility (principle 2) by the
users because of up gradation of commercial software with somewhat changed descriptors value

or no more in the newer version

Additionally the models were applied to two set of CADASTER ch
domain and their predictions were compared with the widely used EPI Suite predictions

Unambiguous Algorithm

The application of any QSAR models to chemicals without
experimental data largely depends on model reproducibility

Regular up gradation of software almost abolish the

reproducibility
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Materials & methods

Dataset: The experimental data of the OH radical degradation rate constants of 460
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Descriptors: Zero, mono-, bi-dimensional descriptors available in DRAGON 5.5 [2]

2D descriptors available at CADASTER web|[3]

ETA descriptors[4]

Quantum-chemical descriptors (HOMO, LUMO, A(HOMO-LUMO)) calculated

by HYPERCHEM (AM1 method) were always added.
Method: Genetic Algorithm-Variable Subset Selection (GA-VSS), Multiple linear regression

(MLR) and Ordinary Least Squares regression (OLS)

Data splitting: Random by response, K-ANN and K-means clustering
Statistical parameters: Internal (R?, szo, Q%;01) external (Q%-F1[5], Q2-F2[6], Q*-F3[7],2,,[8]
concordance correlation coefficient [9])

ds were obtained from literature [1].

Validation

Validation is the process by which the reliability and relevance of a
procedure are established for a specific purpose.
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Scheme of the QSAR procedure for model

development and external validation

Distribution of training and prediction set compounds in 3D space: Each prediction set
___ member is close to at least one training set member in the multidimensional space

DRAGON

Online =
b o o - B

R0 wn _en s

L p o un Gnc RASE R

BKCANN(191/265] W R

Models selected by GA from three different splitting procedures (K-ANN, K-
means, random) demonstrated high performance in predicting external
chemicals of different typology, having same set of descriptor combination

The developed splitted as well as the full models are statistically significant
both internally as well as externally

Models obtained from both DRAGON and online descriptors have comparable
statistics

from different input as well as training set composition
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+« Up gradation of useful OH model with similar mechanistic
meaning

< Reproducibility of the model incresed by using online freely
available descrptors

+» Identification of problematic chemicals and the possible
comment

< Prediction of CADASTER chemicals (PBDEs and (B)TAZs)
with special emphasis on their applicability domain




