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Applications

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

* |nput: Two protein structures or sequences
* Qutput: What residue pairs interact

Apply PAIRpred to your proteins here

Input File Type: pb *
File containing sequence or structure of ligand : | Choose File | No file

File containing sequence or structure of receptor: | Choase File | No file cnosen

Email:
suawT
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Function and Bioinformatics, 2017.
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Bioinformatics and Computational Biology, Vol. 16, No. 04, 1850014 (2018).

[5] Issues In Performance Evaluation for Host-Pathogen Protein Interaction Prediction, Wajid A. Abbasi and Fayyaz Minhas, in Journal of Bioinformatics and Computational
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Experimental Validation: SnRK1- fC1

GhSnRK1 506aa

* In Silico Prediction and Validations of Domains
Involved in Gossypium hirsutum SnRK1 Protein
Interaction with Cotton leaf curl Multan
betasatellite encoded BC1

* [BC1, pathogenicity determinant encoded by

Cotton leaf curl Multan betasatellite interacts wit ’:..\4.,?» c1D

calmodulin-like protein 11 (CML11) in Gossypiur x :;‘”\3\

hirsutum - .,:Tr/;
v

Pak Eco Growth Sectorwise 2015-16

Agricultural Sector Industrial Sector Services Sector Measure Names

Other W el
ESG Pyt . Targets
Cott_. [Fishing Foreat lmp_Cr Livest. ‘Constr. Sec  LSM | Msnf Min Q| SLM Fin_ins Housi. Serv Trans. WSR 9 . PAIRPred
7
UBA \ 45%
o g \ AIS

&
88
o & ® D 2o z g o
BoBgiet = < 26,552 : .
SHe I % 8 ‘mig y e
%
.
& g

I o 20

20

<10
I 10

-
.G
300
N < 00

Growth Rate %

rom—

Sevuall wein thickening
Large veln thickening

Leaf esation

| Cotton: 51% of total foreign exchange
? Cotton Leaf Curl Virus: loss of 3M bales/year

Actual and Targets for each Sub-sec broken down by Sector. Color shows details about Actual and Targets. The marks are la
beled by Actual and Targeis

http://www.dawn.com/news/1201323 GhCML11

In Silico Prediction and Validations of Domains Involved in Gossypium hirsutum SnRK1 Protein Interaction with Cotton leaf curl Multan betasatellite encoded BC1, Kamal, Hira, Fayyaz ul Amir Afsar Minhas, Hanu Pappu, Imran Amin et al., in Frontiers in
Plant Science 10 (2019): 656.

Bioinformatics and molecular analysis of Gossypium hirsutum calmodulin-like protein (CML11) interaction with begomovirus-transcription activator protein C2. Hira Kamal, Fayyaz Minhas, et al., in PLoS One (In press).



Predicting anti-CRISPR proteins

e 20 proteins for training

* |dentified 3 new anti-
CRISPR proteins using a
ranking ML model

A CRACK

CREATJUN

GENE EDITING
THE UNTHIN
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https://doi.org/10.1101/854950.
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3. Induction of double-strand breaks
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." BioRxiv, November 29, 2019, 854950.
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Data Science: Hurricane Intensity Prediction

* Hurricane Intensity Prediction

* |n collaboration with National

Hurricane Center, USA
* Deep-PHURIE

Predicted Intensity (knots

TS
RMSE: 7.8kt RMSE: 8.6kt

20 30 40 50 60 70 80 90 100 110 120 130 140 150

Actual Intensity (knots)

Deep-PHURIE: Deep Learning based Hurricane Intensity Estimation from Infrared Satellite Imagery, M. Dawood, A. Asif and Fayyaz Minhas, in Neural Computing and Applications.

pp. DOI: 10.1007/s00521-019-04410-7, July 2019.

PHURIE: Hurricane Intensity Estimation from Infrared Satellite Imagery using Machine Learning, Amina Asif, Muhammad Dawood, Bismillah Jan, Javaid Khurshid, Mark DeMaria,

and Fayyaz ul Amir Afsar Minhas, in Neural Computing and Applications, DOI: http://dx.doi.org/10.1007/s00521-018-3874-6, 2018
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http://dx.doi.org/10.1007/s00521-018-3874-6,

Data Science: Journal Recommendation System

P R I S M

PRISM: Journal Paper Recommendation System

PRISM helps you find journals that could be best suited for publishing your research papers. Please also consult the journal's Aims and
Scope for further guidance. Ultimately, the Editor will decide on how well your article matches the journal.
Simply insert your title and abstract and select the appropriate field-of-research for the best results.

Our Recommendations

Hover-Net: Simultaneous segmentation and classification ¢ v/
medical image analysis

Nuclear segmentation and classification within Haematoxylin & Eosin stained histology imagesis a v
fundamental prerequisite in the digital pathology work-flow. The development of automated methods for iece transactions on medical imaging
nuclear segmentation and classification enables the quantitative analysis of tens of thousands of nuclei
within a whole-slide pathology image, opening up possibilities of further analysis of large-scale nuclear
morphometry. However, automated nuclear segmentation and classification is faced with a major

-

medical image computing and computer assisted intervention — miccai 2018
Vi

Clear

Find Journal

e Using classical NLP
* Using BERT

ieee transactions on geoscience and remote sensing

ieee transactions on image processing

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



Current Focus: PATHLake

 PATHology data Lake,
Analytics, Knowledge

and Education

e UK Research and

Innovation
e £15.7 million
* Objective:

— Improve speed and
accuracy of cancer

diagnosis
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The Revolution in Pathology

\-\— Biopsy
¢ needle

Computational Pathology
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Why?

_ v R,
* Shortage of Pathologists w':" oy
« Quantification is difficult ; ..,f,;’gfg;g’,,.s 2 e o
. Subjectivity R SAID MALLORY ey
ok 2 s —

* Inter-observer variability
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How much fat?
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45.9%

R. Glodin, “The Clinical Challenge of Image Analysis and Al”, CRUK Early Detection Sandpit,



Constructs of a PR System

* |dentify the objective
— |dentify the unit of classification (example)
* Image block, protein sequence, ....

Real world

Phenomenon Sensor

A 4

Feature extraction mechanism

A 4 o o
Decision
Machine Learning |—»

-,

(" Collect ./ Select ~ " Select “_,/ Train ™ ___/ Evaluate
\_ data /. features /7\ model /7~ \_classifier /T \_classifier



Learning from Data

 Example Case

— Pathologists vs. Computer Scientists
* Hypothetical!
* Classify a person in their "native” environment

University of Warwick 16



Constructs

e Sensor(s)

— Camera

* Feature Extraction
— White coats?
— Computer Screen?
— Income?

* Machine Learning



Computer Screen?

Feature Space

' 1/6+1/4=0.42

' 3/6+0/4=0.5

Whiteness in Dressing

University of Warwick
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Feature Space Classification

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

Whiteness in Dressing
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