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Applications

• An ability that I would like you to learn is to 
identify how to use data mining in different 
domains.
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ECG Classification
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Medical Data Classification
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Predicting Protein interactions, interfaces and affinity

• Input: Two protein structures or sequences

• Output: What residue pairs interact
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Experimental Validation: SnRK1- βC1
• In Silico Prediction and Validations of Domains 

Involved in Gossypium hirsutum SnRK1 Protein 
Interaction with Cotton leaf curl Multan 
betasatellite encoded βC1

• βC1, pathogenicity determinant encoded by 
Cotton leaf curl Multan betasatellite interacts with 
calmodulin-like protein 11 (CML11) in Gossypium 
hirsutum
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Predicting anti-CRISPR proteins

• 20 proteins for training

• Identified 3 new anti-
CRISPR proteins using a 
ranking ML model
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Data Science: Hurricane Intensity Prediction

• Hurricane Intensity Prediction
• In collaboration with National 

Hurricane Center, USA

• Deep-PHURIE
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Data Science: Journal Recommendation System

• Using classical NLP

• Using BERT 

End to end Learning-based Journal Recommendation System by M. Bilal and Fayyaz Minhas (in prep.)

9



University of Warwick

Current Focus: PATHLake

• PATHology data Lake, 
Analytics, Knowledge 
and Education

• UK Research and 
Innovation

• £15.7 million

• Objective: 

– Improve speed and 
accuracy of cancer 
diagnosis
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The Revolution in Pathology
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Conventional Microscope Pathology Digital Pathology

Computational Pathology
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Why?

• Shortage of Pathologists

• Quantification is difficult

• Subjectivity

• Inter-observer variability
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How much fat?

13



University of Warwick

45.9%
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University of Warwick 15

Constructs of a PR System

• Identify the objective
– Identify the unit of classification (example)

• Image block, protein sequence, ….

Sensor

Feature extraction mechanism

Machine Learning

Real world 
Phenomenon

Decision
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Learning from Data

• Example Case

– Pathologists vs. Computer Scientists

• Hypothetical!

• Classify a person in their "native” environment
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Constructs

• Sensor(s)

– Camera

• Feature Extraction

– White coats?

– Computer Screen?

– Income?

• Machine Learning
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Feature Space
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Whiteness in Dressing

Computer Screen?

3/6+0/4 = 0.5
1/6+1/4 = 0.42



University of Warwick

Feature Space Classification

19

Whiteness in Dressing

Computer Screen? 0/6+0/4 = 0.0


