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Fighting cancer 

AI



Suffering 



A positive feedback loop is self-reinforcing. It will ultimately destabilize or even destroy a system, 
moving it toward chaos. Colloquially, you might call positive feedback loops something like 
“downward spirals” or “vicious cycles”. 
An example of a positive feedback loop from nature is melting sea ice: melting of sea ice leads to 
reduced reflection from the white surface, which leads to faster melting of sea ice, and so on.







13





Cancer cell line
MCF-7



Master regulator
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TRANSFAC® 

TRANSPATH  

HumanPSD  



…

Search for new TF binding sites with PWMs
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Composite model



It’s a fuzzy puzzle!

Active

Silent 
Repressor

Repressor



? Master regulator ?

Active



Master-regulator
New master-regulator



New master-regulator



Walking pathways – 
In cancer new rewired networks appear with 

multiple feedback loops

CancerHealthy
Canonical pathways Canonical pathways



Master regulators of Squamous Cell Carcinoma



We would like AI to run the full data analysis completely automatic… 



Genome Enhancer





Transcriptomics

Epigenomics

Proteomics

Genomics

Metabolomics

Multi-omics data input



Full analysis description is 
available at 

https://genexplain.com/genome-
enhancer

Overall analysis schema of Genome Enhancer pipeline

https://genexplain.com/genome-enhancer
https://genexplain.com/genome-enhancer


A collection of 56 compounds with LC50 below 50 µM was 
chosen to treat the cells (at LC50 concentrations) for 48 h in 
three replicates. With the biological effect (cell death) being of 
the same magnitude, the differences in the proteome states 
could be attributable to the differences in targets and MOAs. 

The selected compounds belong to 19 different classes with 
versatile targets and MOAs
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Cellular response to starvation
S Phase

p53



PCA5



PCA3



PCA12



PCA13





Phase-separated condensates 

Richard Young and colleagues at Massachusetts Institute of 
Technology (MIT).

TFs have unstable and dynamic protein structure that 
promotes formation of such condensates.
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Where ?

When ?

With whom?

How ?

?

“Regulatory code”



gherllojunomd-bype Alexander fasltoiwany

Several regulatory messages could be written in the same sequence
Reading of the messages depends on the cellular context
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Even some messages which were not written
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AI fighting cancer



Lapatinib sensitivity of 
504 cancer cell lines

RNA-seq data 

Sensitive
Resistant

EGFR
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