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MEMBRANE PROIEINS

Membrane proteins dre large biomolecular
systems formed by one or more monomers

including:

/G~pro're]n coupleadl receptors (GEEKRS)
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MEMBRANE EROIEINSHINIDRUG IDISCOVERY

/" Membrane proteins are relevant fherapeutic targets tor a wide

J

Y Molecular dynamics (MD) simulations of' these biological systems
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MD SIMULATIONS IN MEMBRAINE

I'he simulation ot these biomolecular: systems in their «native)

condifions requires the emibedding ot profeins in a lipid bilayer,

water and ions, which dramatically increases the total number of

atoms and interactions to describe. This, in turn, results in huge

computational costs and dimensions o rru] ctory files to store.



MDD SIMULAIN®I
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MD. SIMULATIONS USING I1BISCO CLUSITER

MD of CB,R-ligand complexes on microsecond timescale to:

/ assess the effect of a fluorescent probe ligand pendant on the overc

v evaluate the ability of the reactive group to reach lysine residues to

v/ characterize the receptor confor alonalchanges upon binding;
\/iden’rify the higher affinity ligand between two epimers.

identify the most promising ones;




O-linked NitroBenzoxaDiazoles (NBD) are non-fluorescent
N-linked NBD are highly fluorescent

J. Am. Chem. Soc. 2023;145(28):15094-15108
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MDISIMULATIONS USINC
IBISCOI CLUSTER

Ihe rmsd MD trajectory of the

ligand with inclusion /exclusion of

flexible linker showed that it does not

affect the overall stability of the

ligand within the orthosteric site.
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MDBISIMULATIONS USING
IBISCO CLUSTER

R131CB-A244CB — .
Receptor conformational change

upon agonist binding:

® breakage of the ionic lock Arg
(H3)-Asp(H6);

R131(H3)-D240(H6)
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[GAND! HIGHER AFEINITY TOWARD
HUMAN OVER MURINE CB.R

due to Val261°>"Ala, Ser90%°°Asn and Asn932%°9|le
replacements:

> Val2616°1 sidechain forms stabilizing
hydrophobic interactions with the ligand dimethyl
group.

> Ser902%Asn and Asn932%0lle substitutions alter
the steric hindrance of the ligand binding site and

disrupt the network of water-mediated H-bonds,
respectively.



CB,R agonist CB,R inverse agonist epimers

ACS Central Science 2024, doi:10.1021 /acscentsci.3c01461




|dentification of R epimer as the higher affinity ligand from AAG

calc.
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BiSCo cluster allowed MD simulations ot
large biomolecular systems with atfordable
computing times, providing insights into:

I

® the binding modes of ligands within the

receptor
® the conformational preferences of flexible

ligand portions driven by receptor

interactions;

® receptor conformational changes occurring

upon ligand binding.
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