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Tech startup that aims to improve global 
health through the development of innovative 

Artificial Intelligence-based solutions.
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Mind the Byte’s solution
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SmartQSAR is a ligand-based technology for ligand-target affinity prediction that 
combines molecular similarity, cross-pharmacology data and machine learning (ML) 
QSAR modeling.

SmartQSAR models have been trained using ligand-
target quantitative binding data and are currently 
available for a panel of ca. 3000 drug targets.
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SmartQSAR | Ligand-Target affinity prediction



SmartQSAR is a ligand-based technology for ligand-target affinity prediction that 
combines molecular similarity, cross-pharmacology data and machine learning (ML) 
QSAR modeling.

ML techniques are used: k-nearest neighbours 
(kNN), Support Vector Machines (SVM), Random 
Forest (RF) and Artificial Neural Networks (ANN). 

10.000 Machine learning classifiers and regression 
mc.
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SmartDock | Intelligent Docking

SmartDock is an intelligent system aimed at the reduction of false positives in docking 
experiments by learning the correct pattern of specific protein-ligand interactions 
leading to experimental binding.
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SmartDock | Intelligent Docking

SmartDock is an intelligent system aimed at the reduction of false positives in docking 
experiments by learning the correct pattern of specific protein-ligand interactions 
leading to experimental binding.

SmartDock models are based on Machine Learning 
(Random Forest) and it is able to provide a 
continuous score (0-1) values.

“Real binders” will result better ranked than “false 
positives”.
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SmartDock | Intelligent Docking

SmartDock is an intelligent system aimed at the reduction of false positives in docking 
experiments by learning the correct pattern of specific protein-ligand interactions 
leading to experimental binding.

SmartDock models for ca. 750 drug targets have 
been trained using both experimental structural 
data (extracted from the PDB) and docking data.

AUC = 0.75



SmartDock | Intelligent Docking
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Ponatinib is an oral drug for the 
treatment of chronic myeloid leukemia 
(CML) and Philadelphia chromosome–
positive (Ph+) acute lymphoblastic 
leukemia (ALL).

The primary target for ponatinib is BCR-ABL, 
an abnormal tyrosine kinase that is the 
hallmark of CML and Ph+ ALL. 

Tyrosine-protein kinase ABL1 (P00519)
Interaction Pattern

Three different chemical mutation steps were carried out 
(mod1-3) to evaluate the SmartDock effect:
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mXpander | InSilico Hit Optimization

Improving molecules, creating drugs, thanks to AI!

It is about generate chemical space around a given 
molecule and navigate on it to generate new molecules 
having specific properties.
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mXpander | InSilico Hit Optimization

At Mind the Byte, we have developed an algorithm for hit optimization based on the 
molecular fragmentation of the query molecule which considers synthetic concepts right 
from the very beginning. 

The combination of different molecular 
reconstruction schemas and the collection of 
identified isosteric fragments might yield a 
chemical space eventually containing hundreds of 
millions of virtual compounds.
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mXpander | InSilico Hit Optimization

At Mind the Byte, we have developed an algorithm for hit optimization based on the 
molecular fragmentation of the query molecule which considers synthetic concepts right 
from the very beginning. 
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mXpander | InSilico Hit Optimization

At Mind the Byte, we have developed an algorithm for hit optimization based on the 
molecular fragmentation of the query molecule which considers synthetic concepts right 
from the very beginning. 

In the molceucle generation, 
genetic algorithms (GAs) are the 
ultimately responsible for 
identifying the optimal 
compound collection fulfilling the 
requirements of a given 
multiobjective fitness function



Artificial intelligence for understanding drug behavior within the human body.

Models trained with in vitro and in vivo data.

ADMETer

P-gp multidrug transporterBlood Brain BarrierLogP LogS

hERG inhibitionPlasma Protein Binding

+ -

Caco-2CLint fa

ADMETer includes several qualitative and quantitative QSPR models generated using  
different Machine Learning (ML) techniques.



ADMETer | ADME QSAR modeling
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ADMETer includes several qualitative and quantitative QSPR models generated using  
different Machine Learning (ML) techniques.
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Selected publications

Ang-(1-7) decarboxylation to Ala1-
Ang-(1-7) leads to notable changes
in pharmacodynamics (2018).

Metformin directly targets the
H3K27me3 demethylase
KDM6A/UTX (2018).

STAT3 labels a subpopulation of 
reactive astrocytes required for
brain metastasis (2018).

Amyloid-induced β-cell dysfunction
and islet inflammation are 
ameliorated by 4-phenylbutyrate 
(PBA) treatment (2017).

CADD Applied to Marine Drug
Discovery: Meridianins as 
Alzheimer's Disease Therapeutic
Agents (2017).

Extra-virgin olive oil contains a 
metabolo-epigenetic inhibitor of 
cancer stem cells (2018).

Boehmeriasin A as new lead 
compound for the inhibition of 
topoisomerases and SIRT2 (2015).

G-Protein-Coupled Receptor MrgD Is
a Receptor for Angiotensin-(1-7) 
Involving Adenylyl Cyclase, cAMP, 
and Phosphokinase A (2016).

Chemically synthesized peptide
libraries as a new source of BBB 
shuttles. Use of mass spectrometry
for peptide identification (2016).

european journal of
pharmacology
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Market trends | What is the next?

ML approaches are being consolidated on drug discovery, but only on discovery.

It should be necessary to move forward other drug development stages.

New approaches based on DL are now coming, but still far. 

AI should be able to improve entire drug development process, from early discovery to precision 
medicine.

Technology is here, but data access, quality 
and consistency is still a bottle-neck



In silico drug discovery made easy


