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V4 GATS3i Geary autocorrelation - lag 3 / weighted by first ionization potential
Vs AATSSI Average Broto-Moreau autocorrelation - lag 8 / weighted by first ionization potential
Vs GATS5m Geary autocorrelation - lag 5 / weighted by mass
\'% nsssN Count of atom-type E-State: >NH-+
Vs MDEC-33 Molecular distance edge between all tertiary carbons
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Vi ATSC3i ;:str;tr?trizcli Broto-Moreau autocorrelation - lag 3 / weighted by first ionization
v, SPMax8_Bhm rl;gsieﬁ absolute eigenvalue of Burden modified matrix - n 8 / weighted by relative
Vs SPMax_Bhp rl;gsieﬁ absolute eigenvalue of Burden modified matrix - n 1/ weighted by relative
V, nHBa Count of E-States for (strong) Hydrogen Bond acceptors
Vs minssS Minimum atom-type E-State: >Be<-2
Ve 1CO Information content index (neighborhood symmetry of 0-order)

-log LD50=1213+0.010(v1)+0.097(v2)+
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0.036(v7)+0.008(v8)
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R SE R SE Q? SPRESS
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SVM-GA 0/99 0/017 0/462 0/136 -0/384 0/06
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Abstract

In the present study, the lethal dose (LD50) of some pesticides was predicted
using quantitative structure-activity (QSAR) studies. For this purpose, after
drawing the molecular structure, molecular descriptors were calculated and
LD50 by multiple linear regression (MLR) and support vector machine (SVM)
was predicted. Genetic algorithm (GA) and MLR-stepwise were used to select
the related descriptors. By comparing the obtained statistical results, the MLR-
SVM model (Q2 =0.498 and SPRESS =0.047) was best model with R=0.99 and
SE=0.014 and R=0.718 and SE=0.082 for the training and test set, respectively.
Then, molecular docking was performed to investigate the ligand-protein
interactions. For this part, the pesticides with the highest (LD50 = 2.68) and the
lowest (LD50=2.21) toxicity were selected. Based on the obtained results,
compounds that tend to form more hydrophobic bonds are causing more toxicity,
and also the presence of some elements such as fluoride in their molecular

structure increases their toxicity.

Keywords: QSAR studies, Molecular docking, Genetic Algorithm, Support

vector machine

o



