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Artificial 
Intelligence

is NOT generalist
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Artificial Intelligence has to be 
trained

by expert people with tons of 
data
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Artificial Intelligence

is NOT a software to 
be installed
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Artificial 
Intelligence 
needs

a new 
technology 
infrastructure 
and a new 
ecosystem



Artificial 
Intelligence

does not find 
something that 
does not exist
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Artificial Intelligence

helps people to perform 
repetitive tasks faster and 
easier
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What is AI?

Image source: 
https://www.slideshare.net/linagora/deep-learning-in-practice-speech-recognition-and-beyond-meetup

“Machine learning is a field of 
computer science that gives 
computer systems the ability to 
"learn" from data, without 
being explicitly programmed”

Samuel, Arthur L. (1959). "Some 
Studies in Machine Learning 

Using the Game of Checkers". 
IBM Journal of Research and 

Development
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Why is Deep 
Learning stepping 
in the limelight?
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Healthcare Data are exploding 
(from 153 Exabytes in 2013 to 2.314 Exabytes in 2020 - IDC)
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Image Source: https://goo.gl/B8Aaex



IBM builds the world’s fastest supercomputers
What will we do with 200 petaflops?

• Machine learning algorithms scaled on Summit will 
help medical researchers with a comprehensive view of 
the cancer population

• Using a mix of AI techniques, researchers will be able 
to identify patterns in the function, cooperation, and 
evolution of human proteins and cellular systems
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A future quantum processor could simulate a drug molecule –
this would require a conventional computer larger than 10 
percent of the size of the earth

Aspirin
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Why should pharmacology use AI? 

To help accelerate drug discovery, leading 
organisations and researchers are turning 
to AI because its ability to reveal hidden 

patterns and predict novel connections in 
biomedical data at a scale no human or 
traditional computing methods could 

possibly achieve
(IBM IBV study)
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New applications of AI in drug discovery are 
emerging to transform the development process

• AI for drug target identification and validation (Genentech/GNS, GSK/Insilico Medicine)

• AI for target based phenotypic drug discovery (GSK/Exscientia, Takeda/Numerate, 
Atomwise/IBM)

• AI for drug repurposing programs (Sanofi/Recursion, Astellas/Numedii)

• AI for biomarkers development (Sanofi/Berg Health)

• AI for analysing research literature, publications, patents (IBM Watson for Drug Discovery)

Generating novel drug 
candidate

Understanding 
disease mechanism

Aggregating and 
synthesizing information

Text and unstructured data

Machine Learning

Text, Images, DB

Deep Learning

1
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New methods are emerging for pharmacology  
research and development
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Source: Machine Learning for Drug-Target Interaction Prediction, Ruolan
Chen, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6225477/

Source: The Next Era: Deep Learning in Pharmaceutical Research, Sean Ekins,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5042864/



Multi-modal prediction of IC50 drug sensitivity 
(PaccMann)

PaccMann: Prediction of anticancer compound sensitivity with multi-modal attention-based neural networks
IBM Research https://arxiv.org/pdf/1811.06802.pdf
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The PaccMann algorithm allows to predict drug 
effectiveness starting from a specific molecular profile
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The challenge
Millions of pages of research, nearly 1,500 possible target proteins and wildly disparate clinical data made
progress extremely slow for scientists seeking new drug therapies for ALS.

The transformation
The IBM Watson™ for Drug Discovery platform is helping Barrow Neurological Institute narrow research
scope and uncover new pathways of interest for drug therapies in the fight against ALS.

The results

5 new proteins identified in months
rather than years by analysing large 
amounts of disparate data more 
quickly than traditional methods 

80% of top-ranked targets
were proven to be linked to 
ALS 

Identifies new pathways of interest
for drug therapies that scientists 
may not have considered otherwise 

TECHNOLOGY HELPS SCIENTISTS DISCOVER 
POTENTIAL NEW TREATMENTS FOR ALS
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Thanks
• Antonio Pelliccia
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