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Docking… and ScoringDocking… and Scoring  Docking… and ScoringDocking… and Scoring  
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YouYou  havehave  nownow  aa  wonderfulwonderful  tooltool  toto  estimateestimate  

thethe  topologicaltopological  complementaritycomplementarity  betweenbetween  aa  

cavitycavity  andand  itsits  ligandligand::  

YouYou  havehave  nownow  aa  wonderfulwonderful  tooltool  toto  estimateestimate  

thethe  topologicaltopological  complementaritycomplementarity  betweenbetween  aa  

cavitycavity  andand  itsits  ligandligand::  

ComplementarityComplementarity    VolVolcavitycavity  ––  VolVolligandligand  



M 
M S 

Confidential and Property of ©2005 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences – University of Padova - Italy       S. MORO – PSF – SDDD3 

DoDo  youyou  remember?remember?  DoDo  youyou  remember?remember?  
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Mix all together to solve this problem…Mix all together to solve this problem…  

1.1.where?where?  

2. how?2. how?  

3. how long?3. how long?  
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Virtualize docking and scoring…Virtualize docking and scoring…  

1.where? 



M 
M S 

Confidential and Property of ©2005 Molecular Modeling Section  

Dept. Pharmaceutical and Pharmacological Sciences – University of Padova - Italy       S. MORO – PSF – SDDD3 

Some geometrical definitions…Some geometrical definitions…  

cripto-cavity 

credits: https://pdfs.semanticscholar.org/3082/da45a9ae986f8df40f572230cd28df98e3bd.pdf 
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Principal binding sites 

Alternative binding sites 
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From predicted binding site(s)… toFrom predicted binding site(s)… to  

druggabledruggable    binding site(s)binding site(s)  

credits: https://royalsocietypublishing.org/doi/10.1098/rsif.2011.0843 

Analysis of  5600 protein-ligand structures from the PDB: 
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Druggable binding site 
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VirtualizeVirtualize  docking…docking…  

1.1.where?where?  

2. how? 
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x 

y 

z 
1. Positioning the ligand into binding pocket:1. Positioning the ligand into binding pocket:  

r 
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x 

y 

z 
22..  DockingDocking::  translate,translate,  rotaterotate  ofof   thethe  ligandligand  

conformationconformation  insideinside  thethe  bindingbinding  pocketpocket::  

r 
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Pose: a geometrical definition…Pose: a geometrical definition…  

We define POSE the 

respective 3D orientation of  

the ligandligand  conformationconformation vs 

protein cavity 
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LigandLigand  conformationconformation……  at this point we 

must open an important parenthesis  

  ……  backback  toto  SBDD_SBDD_11  filefile  
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and now scoringand now scoring……  

1.1.where?where?  

2. how? 

3. how long? 
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Remember Avogadro!Remember Avogadro!  

6.023 x 1023 
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VIRTUAL WORLD 

Bye bye Avogadro!Bye bye Avogadro!  
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6.023 x 1023 1 
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VIRTUAL WORLD 

In a time-independent contest 
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A            +          B 
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A-B 
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Force Field Based Scoring Functions  

EpR EpRL 
EpL 
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Empirical Scoring Functions  

O

O

NH
2

O

R-NH3
+ 

charge-charge interaction (ionic bond):   -DG0       5 ÷ 10 
charge-dipole interaction:     -DG0       1 ÷   7 
charge- interaction:      -DG0       8 ÷ 10 

R-OH 

hydrogen bond:     -DG0       1 ÷   7 

(kcal/mol) 

charge transfer interaction:    -DG0       1 ÷   6 

R

- interaction:     -DG0       1 ÷   2 

-CH2- 

H H

dipole-dipole interaction (van der Waals):  -DG0       0.5 ÷ 1 
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Virtual screening by molecular dockingVirtual screening by molecular docking  
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Virtual screening by molecular dockingVirtual screening by molecular docking  

Scoring *: Scoring *: 

-55 

-43 

-37 

-22 

-20 

-3 

* in kcal/mol 
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Performance 2023: 
ca. 200000 cmp/day 
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Hit optimizationHit optimization  
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Grazie!  Grazie!  


