
Modeling of drugs via deep learning
neural network

Challenge Owner: ACD Bilgi İşlem

ACD is a SME working about online data collection from production and productivity
systems, advanced planning and scheduling, maintenance management system.

Context

Drug discovery is a burdensome and expensive process. Of the millions of drug
alternatives, only a very small fraction (~ 10%) are tested on humans. The aim of the
challenge is to perform in silico drug discovery to reduce the number of false before
laboratory tests by using deep learning methods on drug data banks such as
DRUGBANK, PubChem and KEGG.

Challenge

The proposed methodology is to use the CORINA Symphony program to identify
Toxprint chemotypes including over 700 predefined chemotypes for determination
of risk and safety assessment. These are chemotypes, elements, bond types, chains
and rings of molecules, groups and ligands for organics, inorganics, organometallic
properties for the candidate drug molecules. Molecular descriptors can be calculated
for all molecules in the drug data sets.

Using these descriptors for each drug molecules in the Drugbank, the KEGG DRUG
Database and PubChem database, the objective is to develop a strong filter model
for drug candidate molecules to distinguish approved drugs from withdrawn ones.
The developed models with deep learning neural networks should also determine
drug types (approved or withdrawn drug) according to the disease groups.

The model to be developed can be used to determine withdrawn and approval
status of the drug candidate molecules in the early-face virtual screening of the
molecules via deep learning neural network.

Expected demonstration:

The expected deliverable is a filter model for drug candidate molecules.

https://www.acd.com.tr/


The drug decision support system to be developed should determine a status of
candidate drug molecules as approved or withdrawn categories and state drug types
(approved or withdrawn drug) according to the disease groups by means of
molecular descriptors.

Available datasets:

DRUGBANK

● Chemical Structure Classification: https://go.drugbank.com/classyfication
● Full Drug Structures in SDF Format:

https://go.drugbank.com/releases/latest#structures

KEGG DRUG DATABASE

● Anatomical Therapeutic Chemical (ATC) Classification:
https://www.genome.jp/kegg-bin/show_brite?br08303.keg

PUBCHEM

● Data Source: https://pubchem.ncbi.nlm.nih.gov/sources

https://go.drugbank.com/classyfication
https://go.drugbank.com/releases/latest
https://www.ai4eu.eu/%2522https:
https://pubchem.ncbi.nlm.nih.gov/sources

