Probing the interaction between psalmotoxin 1 and acid sensing ion channel 1a, an analgesic
drug target
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Acid sensing ion channel la (ASICla) is one of the primary acid sensors in the peripheral and central
nenous system, and it has emerged as eent@amget for the decdlopment of drugs to treat chronic pain,
neurodgeneration, and possibly depression (Sktka., 2009).The only knan selectie inhibitor of ASICla is
psalmotoxin-1 (PcTx1), a 40-residue disulfide-rich peptide isolated frometenv of the Trinidad clveon
tarantulaPsalmopoeus cambridgei. PcTx1 is a potent blocker of ASICla (0.5nM) but it does not inhibit
other ASIC subtypes (Escoubas al., 2000). RemarkablyPcTx1 has analgesic activity comparable to
morphine in rat models of acute pain (Mazzwtal., 2007). With a vigv to using PcTx1 as a lead for
development of neel analgesics, we deloped an efficient bacterial expression system for production of
recombinant toxin and determined a high-precision structure using 3D/4D triple resonance NMR spgctroscop
Site-directed mutagenesivealed a highly cationic pharmacophore located within one of the intercystine loops.
Molecular dynamics simulations in combination with NMR spin relaxation and relaxation dispersion
measurements vealed significant motion in this loopver a wide range of timescales (ps to ms), thus
precluding the use of rigid body docking protocols for modelling the toxin:channel corhpdtead, we used
HADDOCK (Dominguezet al., 2003) to dock the toxin onto a homology model of rat ASICla (rASICley. K
interacting residues identified from mutagenesis of the toxin and the channel were used as ambiguous
interaction restraints and the sidechains of residues at the interaction interface were alloweel dorimp
simulated annealing and refinement. The resulting model of the PcTx1:rASICla xoevegids a noel mode
of interaction dominated by ion pair interactiongoiming arginine residues in tHghairpin loop containing the
toxin pharmacophore. The toxin:channel model is currently being used flico screening of chemical
libraries to find nonpeptide mimetics of PcTx1.

Dominguez C, Boelens R & Bonvin AM (200&)urnal of the American Chemical Society 125: 1731-1737.

Escoubas ,De Weille JR, Lecoqg A, Diochot S, &ldlmann R, ChampignG, Moinier D, Ménez A, Lazdunski
M. (2000)Journal of Biological Chemistry 275: 25116-25121.

Mazzuca M, Heurteaux C, Alloui A, Diochot S, Baron Aill¢y N, Blondeau N, Escoubas Gélot A, Cupo A,
Zimmer A, Zimmer AM, Eschalier A, Lazdunski M. (200Mature Neuroscience 10: 943-945.

Sluka KA, Winter OC & WemmieAl(2009)Current Opinion in Drug Discovery & Development 12: 693-704.

Proceedings of the Australian Physiological Society http: /imww.aups.org.au/Proceedings/41/140P



