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1. Development of an integrated database
Collection of public data

We extracted information on thousands of drug compounds from public databases and collected all
the relevant pharmacokinetic data on these compounds. The structural information for some of these
compounds have been corrected using the descriptions in the relevant package inserts. For two
pharmacokinetic properties, we developed a curation workflow and extracted information (on
experimental conditions) that would be useful in building predictive models.

Collection of new experimental data

In addition to the compounds for which data were collected last year, we continued acquiring both
in vitro and in vivo experimental data this year. We analyzed the chemical space of these compounds
in terms of their physicochemical properties, and verified that the distributions were similar to those
for the approved drugs.

We changed the database schema for integrating the public and in-house data, and for storing
manually curated annotations separately. Furthermore, we developed a new database view. A series of
physicochemical and pharmacokinetic parameters can be displayed easily for each compound. On the
basis of the current database structure, we have begun developing software that creates more flexible
views.

2. Construction of an in silico model for predicting pharmacokinetic parameters

We aimed to construct a structure-activity relationship model for predicting physicochemical and
pharmacokinetic properties of compounds from their chemical structures. We have completed the basic
design of the structure-activity models for two propierties. To understand the time course of drug
plasma (or tissue) concentrations, we implemented an in-house physiologically based
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pharmacokinetics (PBPK) model.

For predicting the site of metabolism by CYP1A2, we improved the algorithm, modified the
template, and implemented input-output and prediction display functionalities. We also collected
additional data on CYP1A2 and performed an external validation of the prototype software. Given
inherent linmitations of the basic algrithm, no prediction can be made for certain types of compounds.
To handle such compounds, we began developing a procedure for manual prediction and preparing a
prediction support tool. We also collected data to construct a model for predicting CYP substrate
selectivity, as well as evaluating publicly available tools for calculating molecular descriptors.
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In FY2016, we have developed a prediction method for sites of drug metabolism of cytochrome P450 1A2
(CYP1AZ2) by using molecular simulations. The drug metabolic mechanism of CYP consists of two sequential
steps; (i) access of a drug molecule into the active site (accessibility) and (ii) catalytic reaction in drug
metabolism (reactivity). We thus investigated the following three research topics: (D research of accessibility,
@ research of reactivity, and @ research of prediction method for sites of drug metabolism based on both
accessibility and reactivity analysis. As the results of these investigations, we found that our method showed

good performance for prediction of sites of drug metabolism for our selected 42 test set compounds.
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(F£30)
In order to develop a method for diversity analysis of compound-library without compound-
structure, we constructed a computational system for analysis of large-scale compound library.
We have made an automated protocol for converting molecular descriptors such as
physicochemical parameters and fingerprints from compound structures in the chemical
library (DISC). We distributed the protocols to the members who submit the compounds to the
library and started to collect their descriptors for subsequent analysis of compound-library

diversity.
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