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Please note: this presentation, including questions from the 
audience, is being recorded and may be made available.

How We Leverage Automation for 
Data Mining, Preprocessing & Curation

Phyo Phyo Kyaw Zin
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Data Mining

Data Preprocessing

Data Curation

Descriptor Calculation

Train/Test Splitting

ML Technique

Model Building/Validation

General Overview of 

a Cheminformatics 

Machine Learning 

Project
Applicability Domain

Ensure dataset is high quality; containing biologically relevant and correct data for biological endpoints of interest 

Calculation of relevant descriptors & feature engineering

e.g., Random split, Kohonen, etc. 

Evaluation metrics & selection of best models

e.g., SVM, ANN Assessment of applicability domain

Collection of data from databases & literature

Transformation of raw data into a useful and efficient format

Data mining, preprocessing and curation is about 85% of the work. 

Presenter
Presentation Notes
Data preprocessing – cleaning, transformation, reduction
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When Do We Use Automation?
• When there are tedious, repetitive, exhausting & time-consuming tasks for humans
• When we can improve quality of work, efficiency, and reduce human error
• When there is a clear, well-defined set of rules to address common problems in the pipeline

Handling 
Duplicates

Flagging 
Suspicious 

Entries

Structure Retrieval

Calculating Results 
Across Multiple Files

Structure 
Verification

Text Mining

Web Scraping

Data Mining

Data Merging

Rule-based 
Information Mining
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Example Cases of Automation in CYP450 site of 
metabolism (SoM) Project

• Retrieval of chemical 
structures based on names 
from multiple databases 
using APIs

• Structural preprocessing & 
comparison of structures

Structural Extraction & 
Verification

• Extraction of drug names 
with possible CYP 
information from FDA 
website in an efficient & fast 
way

• Scan documents for CYP 
information to assess priority

Web Scraping 
for Drugs

Merging different datasets 
based on SMILES, handling 

conflicted entries, removing 
duplicates, & flagging 

suspicious CYP enzymes that 
should be inspected manually

Merging Datasets
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Web scraping for Drugs from FDA Website
2019

2018
2017

2016
2015 Drug 

Info

Text Scan

Information Extracted

Assess 
Priority

Drug 
Hyperlink

Label (PDF)2C9

OUTPUT

This automation pipeline efficiently mines hundreds of drugs and prioritizes 
them for SoM project in minutes.
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metabolism (SoM) Project

• Retrieval of chemical 
structures based on names 
from multiple databases 
using APIs

• Structural preprocessing & 
comparison of structures

Structural Extraction & 
Verification

• Extraction of drug names 
with possible CYP 
information from FDA 
website in an efficient & fast 
way
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Merging Datasets
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Chemical name e.g., toluene

COMPARE

Generate Canonical SMILES 
Standardize tautomers

Remove salts & retain largest fragments
Standardize SMILES using molvs

Generate InCHI keys

SUSPICIOUS ENTRYAGREE NOTHING HERENOT ENOUGH INFO

Need Manual Checking

Automation for Structural Retrieval & Verification
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Thousands of structures are extracted and verified using this automation pipeline.

It improves data quality & is an integral part of our data curation pipeline.
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Example Cases of Automation in CYP450 site of 
metabolism (SoM) Project

• Retrieval of chemical 
structures based on names 
from multiple databases 
using APIs

• Structural preprocessing & 
comparison of structures

Structural Extraction & 
Verification

• Extraction of drug names 
with possible CYP 
information from FDA 
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way

• Scan documents for CYP 
information to assess priority
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for Drugs

Merging different datasets 
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Merging Datasets
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DB3
DB2

DB1

Automation in Merging Datasets
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Identifier Canonical 
SMILES 1A2_SoM 2A6_SoM 2B6_SoM 2C19_SoM 2C8_SoM 2C9_SoM 2D6_SoM 2E1_SoM 3A4_SoM Alternate

Name Reference Dataset

Compound A
O=C1c2c(ncn2C)
N(C(=O)N1CCCC

C(O)C)C
7 7 7 35 34 7 7 7 29

10.1093/bioin
formatics/btw

617
DB1

Identifier Canonical 
SMILES 1A2_SoM 2A6_SoM 2B6_SoM 2C19_SoM 2C8_SoM 2C9_SoM 2D6_SoM 2E1_SoM 3A4_SoM Alternate

Name Reference Dataset Suspicious 
Columns

Compound A
O=C1c2c(ncn2C)
N(C(=O)N1CCCC

C(O)C)C
7 7, 8 1, 7 7, 29, 34, 

35, 37 7 7, 29, 34, 
37

Compound 
II

10.1093/bioin
formatics/btw

617, 
10.1073/pnas.
2016778118

DB1, DB3

2A6_SoM, 
2B6_SoM, 
2C9_SoM,
3A4_SoM 

Before merging:

After merging:

Identifier Canonical 
SMILES 1A2_SoM 2A6_SoM 2B6_SoM 2C19_SoM 2C8_SoM 2C9_SoM 2D6_SoM 2E1_SoM 3A4_SoM Alternate

Name Reference Dataset

Compound II
O=C1c2c(ncn2C)
N(C(=O)N1CCCC

C(O)C)C
7 8 1 34 29 37 7 7 34 29 37 7 10.1073/pnas.

2016778118 DB3

• Merge sites of metabolism for each CYP & other columns
• Correct and format the delimiters consistently

• Keep other IDs in “Alternate Name”
• Flag suspicious CYPs that need manual checking

When handling duplicate structures …

Automation in Merging Datasets

This automation pipeline merges multiple datasets in a few seconds while 
following consistent rules in the process.

The tasks involved in the data-merging process are redundant, time-
consuming and highly susceptible to human mistakes.
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Conclusion

• Three example use cases of automation in CYP450 site of metabolism (SoM) project were shown 
to highlight the efficiency, usefulness and importance of automation.

• Automation is often used in data-mining, preprocessing and curation.

– To reduce tedious, repetitive, exhausting & time-consuming tasks for humans

– To diminish human mistakes/manual errors

– To enhance data quality 

– To improve efficiency by lowering time, cost and effort

(esp. when handling thousands/millions of data)
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Q&A
Questions & Answers
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