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ENDOGENOUS REGENERATIVE MEDICINE

FOR OPHTHALMOLOGY AND BEYOND
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How Deep Learning has revolutionized 3D modelling 
in drug discovery
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WHY DO WE MODEL THE WORLD IN A 3D SPACE?
FROM COMPLEXITY TO VISUAL SIMPLICITY 
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• Visualize this complex information
• Represent the 3D structure of a molecule
• Predict how molecules interact in a biological sense
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“PATTERN RECOGNITION” IN DRUG DISCOVERY
HUMAN APPROACH TO STRUCTURE DATA
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Non-structured information Structured information Human engineering

A C

Human  approach Big data analysis
Automation

3D Conv Nets in general
B

Deep learning is a fast way to analyse massive amount of data and to find patterns 
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RETENTION TIME PREDICTION VIA 3D CONVNET
STEROIDOMIC CASE STUDY
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STEROIDS
THE IDENTIFICATION PROBLEM
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WETLAB 2D GAS CHROMATOGRAPHY ANALYSIS
CAN YOU IDENTIFY MOLECULES?
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REAL SAMPLE
CAN YOU IDENTIFY MOLECULES?
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WHAT DEEP LEARNING BRINGS US TODAY?
CLASSICAL ML METHODS VS NEW ONES: FAIR COMPARISON
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Handcrafted descriptors
# C atoms
# rotable bonds
log P

n-oct
… V.S.

Classical machine learning

Input

Input
Neural Network

Regression

3D Conv Nets
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CROSS VALIDATION RESULTS
CLASSICAL ML METHODS VS 3D CONV NETS
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Scanning Learned Feature map  
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3D Conv NetPLS SVM Random forest DNN
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REAL IDENTIFICATION CASE STUDY
ALGORITHM COMPARISONS

11These models allow identification of steroids in a blood/urine sample
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REVISITING A 1988 METHODOLOGY
WHAT’S THE BENEFIT OF DEEP LEARNING
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REVISITING A 1988 METHODOLOGY
RESULTS IN 2022
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3D ConvNet
• No need to align molecules
• No need to transform the 3D 

representation into a table

R2 3DConvNet: 0.84
R2 PLS 1988: 0.58 * 

* Not considering outliers

1988 2022

CoMFA
• Align Molecules 
• Convert the 3D Voxel 

representation into a table

time
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IMPACT OF AI IN DRUG DISCOVERY
WHAT ARE THE BENEFITS OF THIS APPROACH TO A START-UP LIKE ENDOGENA
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HOW?

• Access to a broad compound library selection despite limited resources

• Time efficient and simultaneous look at different areas (solubility, 3D structure, etc.)

• Reduction of experimental time and costs

Deep Learning offers better numbers for confident decision making. 
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CURING HIGH UNMET MEDICAL NEEDS

BY ACTIVATING ENDOGENOUS TISSUE REPAIR

AND REGENERATION


