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This is a short project report about modeling the properties of the neuro-muscular junction. Here, we propose the methods we will use to model the synaptic transmission, and in particular focus on a) the binding of the ACh and AChR1, b) conformational change of the AChR after binging with Ach, c) diffusion of Na+, and K+ ions through the opened AChR channel, d) the unbinding of the ACh and AChR, e) the binding of the ACh and AChE2, f) diffusion of Ach in synaptic cleft.
To simulate the binding/unbinding procedures of Ach with AChE or AChR (a, d, e), we must have the electrostatic potential of Ach, AChE, and AChR. For the case of Ach and AChE, we can use GB or PB3-4 model to calculate the electrostatic potential in solution. However, for the case of AChR, calculating the electrostatic potential is much more complicate since the AChR is sitting in the membrane not in a solvent. First, we plan to calculate the potential of AChR in solution by GB or PB. Then we consider the effect of the membrane by changing the dielectric constant in the membrane region from 80 (water) to 2 (membrane). 

To simulate the diffusion of ACh in synaptic cleft (f) and the diffusion of Na+, and K+ ions through the opened AChR channel (c), we can use the reaction diffusion model and steady state Smulochowski equation.5-7 
Some of the rate constants of binding the Ach to AchR and the that of AchR channel opening can be found in reference.8 
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