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% BAMforce.m
% General code for analyzing functional force measu

% Get list of Labview files (.txt files) from appro
dirname = uigetdir;
all_filenames = dir(dirname);
filelist=[];
filelist{1}=[];
cnt=1;
for f=3:length(all_filenames)
filename = all_filenames(f).name;
if (strcmp(filename(end-2:end),'txt")
filelist{cnt} = filename;
cnt=cnt+1,
end
end

% Create array for all repeated measures within a g
num_files = length(filelist);
all_force = zeros(5000,num_files);

for f=1:num_files
filename = filelist{f};

% Load in header
hdr = dimread([dirname "\' flename],\t',0,1);

% Load in force measurements
all_force(1:5000,f) = dimread([dirname '\' file
force = dimread([dirname '\' filename],\t',6,0

end

% Load in each file & makes plots for each
for f=1:num_files
filename = filelist{f};

% Account for header

hdr = dimread([dirname "\' flename],\t',0,1);
run_time = hdr(1);

samp_rate = hdr(2);

duty cycle = hdr(3);

pulse_freq = hdr(4);

pulse_delay = hdr(5);

87:
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name],\t',6,0);
);



% Correct for drift in force measurements - wor

spontaneous twitch minimized, check each plot befor
filtering (all_force vs. all_F_corr)

F_corr=force-mean(force(1:1000));
all_F_corr=all_force-repmat(mean(all_force(1:10

% Define x-scale
t = [0:(length(force)-1)]/samp_rate;

% Peak Force
F_peak=max(force);
F_peak_corr=max(F_corr);

% Average replicate plots of peak force
F_peakavg=mean(F_peak)
F_peakavg_corr=mean(F_peak_corr)

% Plots
figure('name’,filename,'color’,'w','position’,[
% Plot 1: Plot of Force vs. Time
subplot(1,3,1)

plot(t, all_force(:,f))

xlabel('Time (sec)")

ylabel('Force (mN)")

titte('BAM Force Output’)

% Plot 2: Plot of Corrected (Averaged) Force vs
subplot(1,3,2)

plot(t, all_F_corr(:,f))

xlabel('Time (sec)")

ylabel('Corrected Force (mN)")

titte('BAM Corrected Force Output')

area = 0.848; % Cross-sectional area of the co
% stress = all_force/area*1000;
stress_corr = all_F_corr/area*1000; %Switch if

% Plot 3a: Plot of Stress (Pa) vs. Time

%
%
%
%
%

subplot (1,3,3)

plot (t, stress_corr (;,f))
xlabel('Time (sec)’)
ylabel('Stress (Pa)")
titte('BAM Stress Output”)

% Plot 3b: Plot of Corrected Stress (Pa) vs. Ti
subplot (1,3,3)
plot (t, stress_corr (;,f))
xlabel('Time (sec)")
ylabel('Corrected Stress (Pa)")
titte('BAM Corrected Stress Output'
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"% &l

% BAMforce_freq.m

% Functional force measurement for BAMs

% Plotting force measurements (force & stress) of o
single plot, at varying frequencies

% Get list of Labview files (.txt files) from appro
dirname = uigetdir;

i = find(dirname=="\",1,'last’);

construct_name = dirname(i+1:end);

dirs =1];

% Can modify based on which frequencies desired on
dirs(n) has to be changed accordingly...start with di
dirs{1} = [dirname '\' construct_name '_0OHZz'];

dirs[27] = [dirname '\ construct_name ' _1HZz7;

dirs{3} = [dirname "\' construct_name '_5Hz'];

dirs{4} = [dirname '\' construct_name '_10HZz'];

dirs{5} = [dirname '\' construct_name ' 20HZz'];

area = dlimread([dirname \area.txt'],'\t',0,0);

mean_force = zeros(5000,length(dirs));
for freg=1:length(dirs) % For each stimulation f

% Get all files associated with given frequency
all_filenames = dir(dirs{freq});
filelist=[];
filelist{1}=[];
cnt=1;
for f=3:length(all_filenames)

filename = all_filenames(f).name;
if (strcmp(filename(end-2:end),'txt"))
filelist{cnt} = filename;
cnt=cnt+1;
end
end

% Extract data from all files for given frequen
num_files = length(filelist);
all_force = zeros(5000,num_files);
for f=1:num_files
filename = filelist{f};

% disp([dirs{freq} '\' filename]) %Returns program
debugging

hdr = dimread([dirs{freq} \' flename],'\t
run_time = hdr();

samp_rate = hdr(2);

duty cycle = hdr(3);
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pulse_freq = hdr(4);

pulse_delay = hdr(5);

all_force(:,f) = dimread([dirs{freq} \' fi
end

% Correct baseline (first check with BAMforce.m
all_force_corrected = zeros(size(all_force));
% F_corr=force-mean(force(1:100)); Alternative
correcting baseline
% all_F_corr=all_force-repmat(mean(all_force(1:

for f=1:num_files
force_uncorrected = all_force(:,f);
sorted_force_uncorrected = sort(force_uncor
min_value = median(sorted_force_uncorrected
force_corrected = force_uncorrected - min_v
% figure,plot(diff(force_corrected))
all_force_corrected(:,f) = force_corrected,;

end

% Average each time point
% Each column shows forces for a given frequenc
mean_force(:,freq) = mean(all_force_corrected,2

% Output Peak Force
disp(['Peak force ="' num2str(max(mean_force(10
end

% Plot #1: Force

t end = 3000; % end sample point to plot
t = [0:t_end-1])/samp_rate; % Define x-scale
figure(‘color','w");
plot(t,mean_force(1:t_end,:));

xlabel('Time (sec)")

ylabel('Force (mN)")

titte('BAM Force Output’)

% Change accordingly

legend('0 Hz','1 Hz','5 HZ','10 HZz', '20HZz");

% Plot #2: Stress

mean_stress = 1000*mean_force/area;
figure(‘color','w");
plot(t,mean_stress(1:t_end,:))
xlabel('Time (sec)")

ylabel('Stress (Pa)")

titte('BAM Stress Output'’)

% Change accordingly

legend('0 Hz','1 Hz','5 Hz','10 HZz', '20HZz");
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% Plot #3: Single Plot with two y-axes (Force & Str
figure(‘color', 'w");

[ax,h1,h2] = plotyy(t,mean_force(1:t_end,:),t,mean_
set(get(ax(1),'xlabel’),'string’,' Time (sec)")
set(get(ax(1),'ylabel’),'string','Force (mN)’)
set(get(ax(2),'ylabel’),'string’,'Stress (Pa)')

legend('0 Hz','1 Hz','5 HZz','10 Hz', '20HZz");

"% &l

%BAMforce_comp.m
%Functional force measurement for BAMs — comparing
(e.g. negative control to anti-miR-133)

% Get list of Labview files (.txt files) from appro
dirs_construct=[];

dirs_construct{1} = ‘Insert full file path for cons

dirs_construct[27] = ‘Insert full file path for con

dirs_construct{3} = ‘Insert full file path for cons

freq = '5Hz';

mean_force = zeros(5000,length(dirs_construct));
for c=1:length(dirs_construct)
dirname = dirs_construct{c};
i = find(dirname=="\",1,"last');
construct_name = dirname(i+1:end);
dirs = [dirname '\' construct_name '_' freq[];
area = dimread([dirname "\area.txt'],'\t',0,0);

% Get all files associated with given frequency
all_filenames = dir(dirs);
filelist=[];
filelist{1}=[];
cnt=1,
for f=3:length(all_filenames)
filename = all_filenames(f).name;
if (strcmp(filename(end-2:end),'txt"))
filelist{cnt} = filename;
cnt=cnt+1,;
end
end

Same remaining code as BAMforce_freq.m to filter an
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