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LIGAND BASED INVESTIGATIONS 
BY 3-D QSAR ON SERIES OF 

SHMT INHIBITORS
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SER INE  HYDROXYMETHYLTRANSFERASE
SHMT

S H M T & P L P I N T R O D U C T I O N

• Dependent: Pyridoxal Phosphate (PLP) (Vitamin B6)

• Role: Cellular One-Carbon Pathway

• Provides Units for Amino acid and Nucleotide Metabolism

• Cancer cells require SHMT to generate tumors

• Ligand Based Investigations By 3D-QSAR on SHMT 

Inhibitors.
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ANTIMALARIAL DRUGS

PYRAZOLPYRANS
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CHEMO-INFORMATICS 
AND MODELING

• S t a t i s t i c a l  T o o l s  t o  D i s c o v e r  
m o l e c u l a r  e n t i t i e s

• 3 D  Q u a n t i t a t i v e  S t r u c t u r e -
A c t i v i t y  R e l a t i o n s h i p ( 3 D - Q S A R )

• A l g o r i t h m s  ( P L S )

• P r e d i c t i o n  o f  a c t i v i t y  b a s e d  o n  
m o d i f y i n g  s t r u c t u r e s
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STRATEGY OF THE 
WORKFLOW!
D A T A  C O L L E C T I O N

• Investigations on target’s inhibitors

• Collecting the structures and biological 

activities

• Conversion to “SMILES” structure (2D)

• Creating a database

• 3D representation of compounds
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STRATEGY OF THE 
WORKFLOW!

I n t r o d u c i n g  t o  W W W . 3 D - Q S A R . c o m

• Rome Center for Molecular Design

• Python Implementation 

• Statistical Modeling

• Algorithms and Machine Learning

• 3D Quantitative Structure-Activity Relationship
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http://www.3d-qsar.com/
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GENERAT ING 
3D-C ON F ORMAT ION S

• Explore the conformational space of 

each molecule

• Provide an idea of the flexibility

• 3 Methods:

• Rdkit * Openbabel *Balloon
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ALIGNMENT 

• Superimposition of the molecules of a 

single conformation

• Final step of training set preparation

• Different approaches

• *Methods          * Scoring functions         

*Reference based

• 96 Alignments on each Conformation 

analysis
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CALCULATION OF MIF FIELDS AND MODEL 
GENERATION
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• Generation of a 3D-QSAR model on each 

aligned training set(Py-CoMFA)

• Molecular Interaction Fields between 

ligands and probe atoms, in the center of 

a grid box.

• Generation of variable models

• More than 1186 models for our dataset.



FABRIKAMFABRIKAM

VALIDATION AND ROBUSTNESS 
OF THE MODEL

S t a t i s t i c a l  T o o l s

• PLS and Generation of Principal Components

• The r squared correlation coefficient 
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• Cross-Validation

• Standard Deviation Error Prediction
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R E S U L T S  A N D  G R A P H I C A L  
I N T E R P R E T A T I O N  

• Visualizing through Polyhedrons by 

connecting similar grid points.

• Standard CoMFA Contour maps

at each grid point the product of PLS 

coefficient by the corresponding MIF 

standard  deviation calculated on all 

training set molecules
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CONCLUSION

• A python implementation of CoMFA in the www.3d-qsar.com models proved effective models built on 

Ligand Based investigations of pyrazolopyran scaffolds as SHMT inhibitors. The models were built and 

analyzed, studied and predicted the activity of the compounds obtained from the Medical journals. We 

have demonstrated the effectiveness of a tool with a quiet appropriate approach in drug design and 

discovery and in pharmaceutical concept and medicine; here most importantly, Pyrazolpyran core that 

inhibit the enzyme SHMT which can be profoundly affected by conformational change of the geometry 

and biological activity of this target. we understand that there is a considerable need to develop novel 

scaffolds that are different from the existing ligands to overcome cross-resistance, having in hand models, 

helping the professionals in this field to predict where and how to modify the core scaffolds.

http://www.3d-qsar.com/
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THANK YOU


