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Outline
* Protein-ligand binding

» Computational approaches to
lsand-binding affinrty

* Provide a classification of
methods based on stat mech

* Results on a host-guest system



sz Protein-Ligand Binding

Buch, Giorgino & De Fabritiis, PNAS (201 1)
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Chemical thermodynamics
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Gas phase O
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Uc, Uo, Up
conformational,
orientational &

positional restraints

alchemical
transformations
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Gas phase

Kollman et al, Acc Chem Res (2000)
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By separating out enthalpy vs entropy contributions

M(V, T) — (3n — 3) | = De,v — TSZ(V) -+ Wsolv

MM/PBSA assumptions

Wsolv ~ GPBSA implicit solvent

"1 .
_De,v _ <U> _ Z ikT Force Field

iV, T) = SHKT +(U) + (Grnsy) = TS(V)



pi(V,T') = %nsz -+ Ebond T Eelec T EvdW + épol T @np =T
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Gas phase O

Aqvist, Medina & Samuelsson, Protein Eng (1994)
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In the Iimit of RRHO & rigid ligands:
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Run two explicit-water MD for L & PL

Compute ensemble averages of the
electrostatic & the Van Der VWaals
interaction energy of the ligand with the

surroundings

Assign appropriate [ for your ligand(s)

Determine &Y by fitting on experiments

Guitiérrez-de-Teran & Aqvist, Computational Drug Discovery and Design (2012)






Empirical Approach

virtual High-Throughput Screening (VHTS)



* No/Implicit solvent (?

° Ligand Fitness by a s
Scoring Function
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Apg = W;Ap; Empirical Scorin
)
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Cucurbit-[71uril (CB7)  Host-Guest System

-11.8
Moghaddam et al, ] Am Chem Soc (201 I)
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Take Home Message
-/

Our statistical mechanics interpretation of
protein-ligand binding:

brovides a usefu of existing
methods to the binding constant

nighlights their inherent and
brovides for future development

has allowed to quantify their
(accuracy/efficiency) on a model host-guest

system

Montalvo-Acosta & Cecchini, Mol Inform (201 6)
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