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In silico methods for predicting pharmacokinetic properties range from data-based approaches such as quantitative
structure-activity relationships (QSARs), similarity searches, and 3-dimensional QSAR, to structure-based methods
such as ligand-protein docking and pharmacophore modelling. Data-based modelling approaches are effective for many
drug absorption, distribution, metabolism, and excretion (ADME) processes such as passive membrane permeation,
where their molecular mechanism is barely delineated. Therefore QSAR approaches have been applied to simulate the
relationships between ADME parameters and molecular structure and properties. In the present investigation, we
describe the application of the genetic algorithm-combined partial least-squares (GA-PLS) method to QSAR modelling
of various ADME properties. By selecting an appropriate set of molecular descriptors automatically using the genetic al-
gorithm, many ADME properties could be well explained by simple molecular descriptors derived from the 2-dimen-

sional chemical structure.
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(A) GA-based model optimization
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Fig. 2. QSAR Modelling of Aqueous Solubility of Compounds by Using Genetic Algorithm-combined Partial Least Squares (GA—

PLS) Method

(A) shows trajectory of genetic algorithm-based model optimization. Fitness was defined as Eq. 1. (B) shows prediction of aqueous solubility evaluated by
leave-some-out cross-validation procedure. An entire data set was randomly divided into 7 subsets for the leave-some-out cross-validation. The QSAR model was

constructed using Molconn-Z descriptors as explanatory variables.
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Fig. 3. QSAR Modelling of Caco-2 Cell Permeability for
Compounds by Using Genetic Algorithm-combined Partial
Least Squares (GA-PLS) Method

This figure shows prediction of Caco-2 cell permeability evaluated by
leave-some-out cross-validation procedure. An entire data set was randomly
divided into 6 subsets for the leave-some-out cross-validation. The QSAR
model was constructed using Molconn-Z descriptors as explanatory varia-
bles.
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Fig. 4. QSAR Modelling of Uptake of f-Lactam Antibiotics in Caco-2 Cells
(A) shows the predictability of COMFA model, and (B) shows that of 2D-QSAR model using Molconn-Z descriptors optimized by GA-PLS method. The

predictability was evaluated by a leave-one-out cross-validation procedure.
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Fig. 5. Contour Diagram of CoMFA Steric and Electrostatic
Fields with Cefadroxil
Sterically favored regions (contribution level of 85%) are represented
by region 1, whereas sterically disfavored regions (contribution level of 15
%) are represented by region 2. Negative charge-favored regions (contribu-
tion level of 85%) are represented by region 3, whereas positive charge-fa-
vored regions (contribution level of 15%) are represented by region 4.
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Fig. 7. Relationship between the First PLS Principal Compo-
nent of QSAR Model for CYP3A4 Activity and Molecular
Weight of Drugs

The QSAR model was the same as Fig. 6.

(B) External validation
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Fig. 6. QSAR Modelling of Inhibition of CYP3A4 Activity by Structurally Diverse Drugs
(A) and (B) show predictability of the model evaluated by leave-one-out cross-validation and external validation, respectively. The QSAR model was con-
structed using Molconn-Z descriptors as explanatory variables and optimized by GA-PLS method.
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i3, ARG Z B T52007 7O0—F& LT
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