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β
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Model Lorentz

Equation y = y0 + (2*A/pi)*(w/(4*(x-xc)^2 + w^2))

Plot Peak1(sum-ref) Peak2(sum-ref) Peak3(sum-ref) Peak4(sum-ref) Peak5(sum-ref) Peak6(sum-ref) Peak7(sum-ref) Peak8(sum-ref) Peak9(sum-ref) Peak10(sum-ref)

y0 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27 -112.49 ± 4.27

xc 3.15 ± 0.00 1.81 ± 0.00 -6.00 ± 0.00 -6.58 ± 0.00 -10.75 ± 0.00 -11.14 ± 0.00 -19.94 ± 0.00 -3.53 ± 0.00 -0.10 ± 0.00 -0.57 ± 0.00

w 0.18 ± 0.00 0.16 ± 0.00 0.29 ± 0.00 0.25 ± 0.00 0.37 ± 0.00 0.19 ± 0.00 1.08 ± 0.00 0.14 ± 0.00 0.30 ± 0.00 0.23 ± 0.00

A 761.48 ± 14.86 2625.89 ± 13.84 2996.71 ± 19.17 2259.88 ± 17.54 3240.47 ± 22.27 2312.88 ± 15.70 3170.65 ± 38.13 1085.94 ± 12.77 167.85 ± 19.74 248.53 ± 17.24

Reduced Chi-Sqr 12880.680

R-Square(COD) 0.993
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Equation 16 (Goličnik. Molecular Biology Education 39.2 (2011): 117-125.): 
 
[𝐒](𝐭) = [𝐒]𝟎𝐞𝐱𝐩(−𝐤𝐭)    for ATP and ADP  

[𝐒](𝐭) = [𝐒]𝟎 − ([𝐒]𝟎𝐞𝐱𝐩(−𝐤𝐭))   AMP and 𝟐[𝐒]𝟎 for Pi 

 
 
% Load data file 
data = importdata('filename.dat'); %fetch data file 
time = data.data(:, 1); 
substrate_concentration = data.data(:, 2);  
%analysing multiple columns or conditions 
num_conditions = size(data.data, 2) - 1;  
 
% Define the model function St(t) = S0 * exp(-kobs * t) + offset 
model_function = @(params, t) params(3) * exp(-params(1) * t) + params(2); 
 
% Define the model function St(t) = S0 - (S0 * exp(-kobs * t)) – offset 
model_function = @(params, t) params(2) - (params(2) * exp(-params(1) * t)) 
- params(3); 
 
% Concatenate time and substrate concentration data into a single matrix X 
X = time; 
 
% Define the objective function to minimize the sum of squares error 
objective_function = @(params) model_function(params, X) - 
substrate_concentration; 
 
% Provide initial guesses for the parameters (kobs, offset, offset) 
kobs_guess = …; 
S0_fixed = …; %adjust S0 for ATP, ADP, AMP, and Pi concentrations 
offset_guess = …; 
 
% Provide initial guesses for multiple conditions (offset) 
offset_guess = …; 
S0_fixed = …; %adjust S0 for ATP, ADP, AMP, and Pi concentrations 
%anaysing multiple ATP of ADP concentrations, concentration per column 
S0_fixed_values = [0.5, 1.0, 2.0, 4.0, 6.0, 1.0, …]; 
 
% Combine the initial guesses for all parameters 
initial_guesses = [S0_fixed, offset_guess]; 
 
% Set options for lsqnonlin (fitting Matlab, MaxIterations can be adjusted) 
options = optimoptions('lsqnonlin', 'MaxIterations', 1000, 
'MaxFunctionEvaluations', 1000); 
 
% Define the lower and upper bounds for the parameters (S0, offset) 
lb = [-inf, -inf]; %infinite (inf) can be replaced by numbers 
ub = [inf, inf]; %infinite (inf) can be replaced by numbers 
 
% Perform the fit using lsqnonlin with the combined model function and 
initial guesses 
fit_params = lsqnonlin(objective_function, initial_guesses, [], [], 
options); 
 



% Get the fitted parameters (adjust for model function) 
kobs_fit = fit_params(1); 
S0_fit = S0_fixed; %or fit_params(3) for initial guess S0 
offset_fit = fit_params(4);  
 
% Get condition names from the table 
condition_names = data.colheaders(2:end); 
 
% Loop through each condition 
for condition_idx = 1:num_conditions 
    substrate_concentration = data.data(:, condition_idx + 1); % Get 
substrate concentration for the current condition 
     
    % Check for NaN values and remove corresponding rows (empty cells) 
    nan_indices = isnan(substrate_concentration); 
    time_cleaned = time(~nan_indices); 
    substrate_concentration_cleaned = substrate_concentration(~nan_indices); 
 
    % Define the objective function to minimize the sum of squares error 
    objective_function = @(params) model_function(params, time_cleaned) - 
substrate_concentration_cleaned; 
 
    % Combine the initial guesses for all parameters 
    initial_guesses = [S0_fixed_values(condition_idx), offset_guess]; 
 
    % Perform the fit using lsqnonlin with initial guesses 
    fit_params = lsqnonlin(objective_function, initial_guesses, lb, ub); 
 
    % Get the fitted parameters 
        S0_fit = S0_fixed_values(condition_idx); % Use the fixed S0 for this 
condition 
    offset_fit = fit_params(4); 
 
    % Calculate the fitted substrate concentrations using the fitted 
parameters and time values 
    substrate_concentration_fit = model_function(fit_params, time_cleaned); 
 
    % Calculate the coefficient of determination (R-squared) 
    SSE = sum((substrate_concentration_fit - 
substrate_concentration_cleaned).^2); 
    SST = sum((substrate_concentration_cleaned - 
mean(substrate_concentration_cleaned)).^2); 
    R_squared = 1 - SSE / SST; 
     
    % Store fitted values and R-squared in the arrays 
        kobs_fit_all(condition_idx) = kobs_fit; 
    offset_fit_all(condition_idx) = offset_fit; 
    S0_fit_all(condition_idx) = S0_fit; 
    R_squared_all(condition_idx) = R_squared; 
 
    % Plot the original data and the fitted curve for the current condition 
    figure; 
    plot(time_cleaned, substrate_concentration_cleaned, 'o', time_cleaned, 
substrate_concentration_fit, 'b-'); 
    xlabel('Time (minutes)'); 
    ylabel('Substrate Concentration'); 



    title(['Fitted Progress Curve - Condition: ', 
condition_names{condition_idx}]); 
    legend('Original Data', 'Fitted Curve'); 
    grid on; 
     
    % Display the fitted parameters  
    disp(['Condition: ', condition_names{condition_idx}]); 
    disp(['kobs: ', num2str(kobs_fit)]); 
    disp(['S0: ', num2str(S0_fit)]); 
    disp(['Offset: ', num2str(offset_fit)]); 
    disp(['Coefficient of Determination (R-squared): ', 
num2str(R_squared)]); 
    disp('---'); 
end 
 
% Initialize arrays to store fitted values 
kobs_fit_all = zeros(num_conditions, 1); 
offset_fit_all = zeros(num_conditions, 1); 
S0_fit_all = zeros(num_conditions, 1); 
R_squared_all = zeros(num_conditions, 1); 
 
% Calculate the fitted substrate concentrations using the fitted parameters 
and time values 
substrate_concentration_fit = model_function(fit_params, time); 
 
% Calculate the coefficient of determination (R-squared) 
SSE = sum((substrate_concentration_fit - substrate_concentration).^2); 
SST = sum((substrate_concentration - mean(substrate_concentration)).^2); 
R_squared = 1 - SSE / SST; 
 
% Store fitted values and R-squared in the arrays 
kobs_fit = kobs_fit; 
R_squared_all = R_squared; 
 
% Plot the original data and the fitted curve figure; 
plot(time, substrate_concentration, 'o', time, substrate_concentration_fit, 
'b-'); 
xlabel('Time (minutes)'); 
ylabel('Substrate Concentration'); 
title('Fitted Progress Curve'); 
legend('Original Data', 'Fitted Curve'); 
grid on; 
 
% Display the fitted parameters  
disp('Fitted Parameters:'); 
disp(['kobs: ', num2str(kobs_fit)]); 
disp(['S0: ', num2str(S0_fit)]); 
disp(['Offset: ', num2str(offset_fit)]); 
disp(['Coefficient of Determination (R-squared): ', num2str(R_squared)]); 
 
% Create a table to store the fitted values (adjust names accordingly) 
fit_results_table = table(kobs_fit_all, R_squared, ... 
                          'VariableNames', {'R_squared'}); 
output_filename = 'results_filename.csv';  
writetable(fit_results_table, output_filename); 
disp(['Fitted values exported to "', output_filename, '" successfully.']); 
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