
Data science w bioinformatyce

Patryk Orzechowski, Ph.D.
Data Scientist @UPenn

Assistant Professor @AGH
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● Wprowadzenie
● Co to jest Data Science?
● Obszary badawcze

○ Biklasteryzacja i big data
○ Machine Learning i benchmarking
○ Feature selection
○ AutoML
○ Deep Learning

● Wybrane projekty
● Kilka wskazówek ;)
● Podsumowanie



Wprowadzenie



 

Data Science





Data Science

Źródło: https://st5.ning.com/topology/rest/1.0/file/get/2808328601 

https://st5.ning.com/topology/rest/1.0/file/get/2808328601


 

Biklasteryzacja
i big data



Źródło: https://st5.ning.com/topology/rest/1.0/file/get/2808328601 

  Biclustering

https://st5.ning.com/topology/rest/1.0/file/get/2808328601


Biklasteryzacja

Biklasteryzacja (ang. biclustering, co-clustering, two-mode clustering) to 
nienadzorowana technika uczenia maszynowego polegająca na 
równoczesnym grupowaniu wierszy i kolumn.
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Biklasteryzacja

Rezultatem biklasteryzacji jest zbiór biklastrów. Biklaster to podzbiór 
wierszy i podzbiór kolumn, w których wiersze “zachowują się” podobnie 
do siebie względem kolumn (lub vice-versa).
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Typy biklastrów



Struktura biklastrów



EBIC - biclustering big data
● Evolutionary search-based Biclustering (EBIC)
● działa na klastrze kart graficznych
● C++11/CUDA 8
● różne strategie ewolucyjne
● proste operacje genetyczne:



EBIC - biclustering big data



EBIC - publikacje



Biklasteryzacja – wyzwania



 

Machine Learning
Benchmarking



Machine Learning

Źródło:https://www.educba.com/machine-learning-algorithms/ 

https://www.educba.com/machine-learning-algorithms/


Penn ML Benchmarks (PMLB)



Porównanie metod regresji



Manifold Learning



Genetic Programming



 

Feature selection



Scikit-rebate



 

AutoML



AutoML

Źródło: https://scikit-learn.org/stable/tutorial/machine_learning_map/index.html 

https://scikit-learn.org/stable/tutorial/machine_learning_map/index.html


AutoML - TPOT

Źródło: https://github.com/EpistasisLab/tpot 

https://github.com/EpistasisLab/tpot


AutoML - PennAI

Źródło: http://pennai.org/ 

http://pennai.org/


 

Deep Learning



Deep Learning

Źródło: https://www.slideshare.net/0xdata/transform-your-business-with-ai-deep-learning-and-machine-learning 

https://www.slideshare.net/0xdata/transform-your-business-with-ai-deep-learning-and-machine-learning


Deep learning - przegląd



 

Konkretne problemy



Electronic Health Record (EHR)

Źródło: https://ehrintelligence.com/news/how-professional-services-ensure-successful-ehr-adoption 

https://ehrintelligence.com/news/how-professional-services-ensure-successful-ehr-adoption


EHR - Covid 19

Źródło: https://covidclinical.net/ 

https://covidclinical.net/


Graph-based knowledge
   het.io SNOMED CT

Źródła: 
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1004259
https://confluence.ihtsdotools.org/display/DOCSTART/4.+SNOMED+CT+Basics 

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1004259
https://confluence.ihtsdotools.org/display/DOCSTART/4.+SNOMED+CT+Basics


Niektóre projekty
● Biclustering / EBIC
● Benchmarking ML: fairness, objectiveness 
● Triclustering - analiza szeregów czasowych
● AutoML / TPOT
● Feature selection / scikit-rebate
● Bioinformatics

○ big data analytics
○ drug repurposing
○ drug adverse effects
○ knowledge extraction
○ gene expression analysis
○ survival analysis (Kaplan-Maier  estimator)
○ EHR - Covid-19



✓ UNDERSTAND YOUR DATA!!!
✓ What is your goal? Model interpretability or performance?
✓ Understand the limitations of your model.
✓ Do not trust the results.
✓ Better doesn’t mean significantly better.
✓ Make your code reproducible.
✓ Hyper-parameter tuning is very important.
✓ Stratify, cross-validate.
✓ Automate, automate (if only possible) ... 
✓ Deep learning is not a solution to every problem.
✓ Publish your source code open source.
✓ No free lunch theorem
✓ “All models are wrong, but some are useful” (George Box)

 Manifesto



Dziękuję za uwagę!

patryk.orzechowski@gmail.com github.com/athril 
patrick@agh.edu.pl linkedin.com/in/patryk.orzechowski
patryk@upenn.edu home.agh.edu.pl/patrick

Google Scholar

✓ Biclustering / Triclustering
✓ Machine learning
✓ Artificial Intelligence
✓ Benchmarking: fairness, objectiveness 
✓ AutoML
✓ Feature selection
✓ Bioinformatics

○ big data 
○ EHR
○ gene expression analysis
○ knowledge and association mining
○ drug repurposing

mailto:patryk.orzechowski@gmail.com
http://github.com/athril
mailto:patrick@agh.edu.pl
https://www.linkedin.com/in/patrykorzechowski
mailto:patryk@upenn.edu
http://home.agh.edu.pl/~patrick/
https://scholar.google.pl/citations?user=QVMy3JUAAAAJ&hl=en

