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%BE.320

%Problem Set 1 

close all; 

clear all; 

%Problem 3 

Kd = [8e-10 1.2e-9 2e-9 3.7e-9 6.2e-9 1.2e-8 2e-8]; 

T = [55 50 45 40 35 30 25]; 

T = T + 273.15; 

calculate_dh_ds(Kd,T)

%Problem 5 

distance = cat(3, [2 2]*1e-10, [4 0]*1e-10, [0 0]*1e-10); 

protein_charge =[1 -2] * 1.602e-19; 

U = []; 

for ligand_charge = -10:10 

    U = [U interaction_energy([ligand_charge*1.602e-19],protein_charge,distance)]; 

end

ligand_charge = -10:10; 

ligand_charge = ligand_charge * 1.602e-19; 

figure(2)

plot(ligand_charge, U) 

title('Interaction Energy Between Ligand and Protein') 

xlabel('Ligand Charge (C)') 

ylabel('Interaction Energy (J)') 
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%BE.320

%Problem Set 1 

%Problem 3 

function calculate_dh_ds(Kd, T)

    x = 1./T; 

    y = log(Kd); 

    figure(1) 

    plot(x,y) 

    axis([0 3.4e-3 -55 -17.5]) 

    title('Van''t Hoff Plot') 

    xlabel('1/T (Kelvin^{-1})') 

    ylabel('ln (K_D)') 

end
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%BE.320

%Problem Set 1 

%Problem 5 

function U = interaction_energy(ligand_charges, vector_charges, d) 

    U = 0; 

%calculate ligand-vector interactions 

for i = 1:length(ligand_charges) 

for j = 1:length(vector_charges) 

            U = U + (ligand_charges(i) * vector_charges(j)) / (4 * pi * 8.854e-12 * 4 * d

(i,j,1));

end

end

%calculate vector-vector interactions 

for i = 1:length(vector_charges) 

for j = i+1:length(vector_charges) 

            U = U + (vector_charges(i) * vector_charges(j)) / (4 * pi * 8.854e-12 * 4 * d

(i,j-1,2));

end

end

%calculate ligand-ligand interactions 

for i = 1:length(ligand_charges) 

for j = i+1:length(ligand_charges) 

            U = U + (ligand_charges(i) * ligand_charges(j)) / (4 * pi * 8.854e-12 * 4 * d

(i,j-1,3));

end

end

end
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