Docking... and Scoring

No wind
or current.

Approach the
dock slowly at a
narrow angle (10
to 20 degrees).
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Some geometrical definitions...

Cavity

Pocket

Void Cleft / Groove  Invagination

cripto-cavity

credits: https://pdfs.semanticscholar.org/3082/da45a9ae986f8df40f572230cd28df98e3bd.pdf
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! From predicted binding site(s)... to
druggable binding site(s)

Analysis of 5600 protein-ligand structures from the PDB:

A
g Table 1. Properties of druggable protein pockets.
pocket property observed value
depth 7-11 A [33]
volume 500-1000 A3 [33,37]
surface area 300-600 A?[30,38,39]
compactness low radius of curvature [30]; volume : surface area ratio of approximately 0.4 [40]
surface complexity = rough [40]
hydrophobicity 20-40% polar surface area [41]
credits: https://royalsocietypublishing.org/doi/10.1098/rsif.2011.0843
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3 rotate of the

original translation rotation
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+f ' Pose: a geometrical definition...

(|

We define @ POSE | the
respective 3D orientation of
the Jigand conformation vs

protein cavity
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¥ Ligand conformation... at this point we
/1 must open an important parenthesis

¢

... back to SBDD 1 file
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REAL WORLD " ”

X-ray
ligand =
r r
AG ping E structure “
N S
receptor“ l ] " 2 ? ]

6.023 x 1023

»
»

configurations of the complex

AG,, . =—RT (K 0 )

inding ~—

n
% Z A(;complex/solv . A(;ligana’/solv W A(;protein/solv
1

Remember Avogadro!
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REAL WORLD
ligand = ligand -
AGb/'nd
w @
receptor“ (aq)
complex
6.023 x 1023 1 A

|
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X-ray I
structure :
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AGbind

A

configuraticins of the complex

v

Bye bye Avogadro!
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ligand =

1

it 7 =0
Apeqg = AEP,
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Force Field Based Scoring Functions

AEp _ Z e

nonbonded 472-80’/;‘/(

pairs
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Empirical Scoring Functions

R
R-NH,* R-OH @ -CH,-
AT I
/7 NN AN / I
/ . o~ \ /
/ \ ~ < \ / I
/ \ 77 N - \ / I
7 4 ~ /
¢ Ny ~ O\ I
—\ LA X
o \ o —\_F |
(kcal/mol)
charge-charge interaction (ionic bond): -AG%~ 5+10
charge-dipole interaction: AGPl2 1+ 7
charge-r interaction: -AG%’~ 8+10
hydrogen bond: -AGl=2 1+ 7
charge transfer interaction: -AG%’~ 1+ 6
n-n interaction: AGl~ 1+ 2
dipole-dipole interaction (van der Waals): -AG%’~ 0.5+1
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VS@MMS Platform

Selection of the best
_ - lllll 'l dOCkir‘g prOtOCOI USi'1g
MMSDockBench

commercially available compounds
ca. 5 Millions (PM > 300 Da)

commercially available fragments Target-driven
¢a.30.000 (PM < 300 Da) > Virtual Screening
proprietary compounds based on consensus docking

ca.5.000 (PM > 300 Da)

o Target-driven .
Virtual Screening

___‘

in silico ADME profiling

Performance 2023:
Final Hits Selection ca. 200000 cmp/day
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