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* Organophosphorus (OP) compounds are among the most toxic
chemical substances and are widely used as insecticides, .
pesticides and chemical warfare agents.
« The most important enzyme inhibited by OP compounds is :
acetylcholinesterase (AChe). Inactivation of AChe function ; ¢ g
results in the accumulation of acetylcholine, leading to death due 5,3
to serious respiratory disorders. i “ Pose C @ E—— - _ _
 Organophosphorus hydrolase (OPH), also called _ * Starting from three different
phc?photriesterase,. is a .metalloenzyme that can hydrolyze N iddoe%ktief(iie 9 pz:s:;al W:otel:?t;lael
various OP agents in the circulatory system. N ::% paraoxon binding modes.
 The best OPH substrate found to date is the insecticide diethyl ?
p-nitrophenyl phosphate (paraoxon). N . We found that these binding
 Most structural and kinetic studies assume that the binding - modes are the results of the
orientation of paraoxon is identical to that of diethyl 4- %0 S 7 500 T % transition of paraoxon
methylbenzylphosphonate, which is the only substrate analog We constructed Markov State Models and applied a clustering rotatable bond between
co-crystallized with OPH. approach to identify the different binding modes of paraoxon. multiple states.
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Superposition of the paraoxon docked poses before MD (in tan) and tii??:;l:]c?r:gd;nsgeggsggf; ;tl:z&r;lorteeg\hm?lt]etllr:;lgle:rl_alc;;ggi2;o;|iltee,.
their corresponding binding poses after MD (in blue).
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« HYBRID (OpenEye Inc.) was used to dock paraoxon using the m’f i ll'||. M - '||. I _ _ _ _
substrate analog diethyl 4-methylbenzylphosphonate as a - & - il I Thg t'"tteraCt'IO"Sd_otfh Itlzle The interactions of one of
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« After short MD simulations on 13 predicted docked poses, 3 Z z "1 with the OPH binding site residues.
different poses were selected based on their stability in the S N | | I i residues.
active site. B D
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