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(Computer-Aided Modeling and Ligand-Binding Dynamics of Lysophosphatidic Acid
Receptor 1: The Signature Receptor of Neuropathic Pain)
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combined model

Fig. 1 Modeling and re-mapping LPA, orthosteric site. (A, i-iii)
Hybrid LPA; model built from homology and ab initio templates,
homology model was built on sphingosine-1 phosphate receptor 1.
For combined model, homology model served as the query
structure whose C-and N-terminal regions were refolded using the
ab initio model as template, (B) N-terminal Lys*® was identified
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bond formation such that it partners with Arg'?* previously
identified as core orthesteric residues which bind the head group
(C i) Shifts in dose-response curves in wildtype and mutant
LPA; in response to LPA 14:0 and 18:1 established the
contribution of Lys* to ligand binding and receptor activation.

(D) Immunofluorescence signals of wildtype and mutant LPA;
expressed in B103 cells showing that abrogation of LPA response
in some mutants is independent of expression levels of protein.
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were projected plot along the 3D free energy
surface to show the metastable basins of LPA1/

Kil6425 complex (i), a representative structure

revealed the roles of hydrogen bond and
cation-pi interaction between  Kil6425 and
Arg'? Lys® and Lys?* of LPA,, (G) mutation
of Arg'?*, and Lys* alanine resulted in total
loss of receptor activation but intracellular
Ca2* was observed in Lys®Ala-LPA,-
expressing B103 cells at 100 uM Kil6425. (H)

Linear correlation graph of mathematical

predicted and experimental free energy values
. - . 5 i
with a spearman correlation coefficient (r?) EXPT_dG

value of 0.792.
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